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FOREWORD

This volume is one of a set of five giving key characteristics of Earth-

to-Venus trajectories during the period 1964-1970. This period is

divided into five 120-day launch intervals spaced about 19.2 months

apart. During each interval, trajectory characteristics are given for

flight times of from 70 to 220 days in 2-day steps. Thus each volume

contains 9,120 trajectories.

The applicability of these books may be extended by noting the

8-year cyclic recurrence of Earth-Venus trajectories. Thus trajectories

in 1972 are very nearly identical to 1964 trajectories; 1973 trajectories

are very nearly identical to 1965 trajectories, etc. Simply by updating

the trajectories by 8 years, the results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that they may perform preliminary

design studies, conduct investigations of the properties of ballistic inter-

planetary trajectories, and make interplanetary guidance and orbit

determination analyses. While not exact, these trajectories are suflq-

ciently accurate to be quite useful for the above purposes.

In generating such a large amount of data, it is impossible to check

the correctness of each number. Should the reader detect any errors,

the authors would appreciate being advised.

Companion volumes (Ref. 1) give the characteristics of Earth-

Mars trajectories during the period 1964-1/977.
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I. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force

field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct

pans: (1) the heliocentric transfer ellipse and (2) the

launch-planet-centered escape trajectories. Following

these trajectories, differential corrections or error coeffi-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying

the launch date and flight time only. Given these, the

positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric trajectory may then

be computed which passes through the centers of the

launch and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-

fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital ele-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities

of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors nf the launch and tar-

get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess

vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site (Cape

Canaveral), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a

100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,

then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the

target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-

rections or error coefficients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the
variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy C_, and

the declination and right ascension of a unit vector S,

collinear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of

the impact parameter B, defined below, and the flight

time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner

of ]PL,

Based upon these error coefficients, guidance and track-

ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the trajectory prob-

lem, for it is convenient to define the following guidance

"phases":

1. Planetocentrie phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,

the orbital elements of this trajectory are determined

and the hyperbolic-excess velocity is corrected to
the desired value.

2. }teliocentric phase, in which additional velocity
corrections may be made to correct any error in

orbit determination and/or maneuver execution in

phase 1.

3. Approach phase, in which the probe is in the sphere

of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining

how much propellant to carry aboard the spacecraft in

VII
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order to correct a "three-sigma" injection guidance error.

These studies are well-documented elsewhere (Ref. 0,9,--4)

and will not be discussed here. Suffice it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to hulling the miss components at

the planet. Such an analysis need only be concerned with

the planetocentric phase of flight.

The analysis of the heliocentric phase is more compli-

cated, since maneuvers there depend upon errors in

applying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a
tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due

to uncertainties in phase-1 maneuver execution and orbit

determination. Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere

at the tip of the hyperbolic-excess velocity vector and

observing the semimajor and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). Mathematically, this is clone by

simply forming a matrix of the differential corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are the desired semimajor

and semiminor axes of the unit error ellipse. _ It is easy

to show that if the coordinate system chosen to describe

the target error is collinear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed

further. Here, it can be assumed that the approach

maneuvers are always negligibly small.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accu-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are:

1. Track the transponder signal from the spacecraft

from several stations located at a spread of latitudes

to determine the orbit of the spacecraft.

'It should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

, Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.

The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit

and the application of the maneuver are without
error.

. Track the spacecraft after the first maneuver for a
sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the

target. There is, however, a limit to the process imposed

by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the

spacecraft.

For extremely high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of

this report to discuss on-board measurement systems but

rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits

may be determined and maneuvers executed for the case

of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere

between 1 and 14 days after injection. The relative con-

tribution to the target uncertainty caused by orbit deter-

mination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, two error sources

are considered separately. While our results do corre-

spond to the single maneuver case, they arc very valuable

in providing a general description of the way in which

these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

F. Accuracy of Computations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design
use. Both Mars and Venus traiectories were computed on

the JPL precision-integrating trajectory program using

VIII
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initial conditions obtained from the approximate trajec-
tories contained herein. Of 56 Mars cases run, 29 missed

the target by less than 500,000 kin; 16 missed by between

500,000 and 1,000,000 kin; and 5 missed by between

1,000,000 and 1,500,000 kin. The w_rst case missed by

3,500,000 km. For the flight time errors, 16 varied between

I and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst case was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy

trajectories.

For Venus, the accuracy was considerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is eonsidered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing the precision trajectory search program.

When used for the stated purposes, these trajectories

provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

Ih ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the

launch planet, (2) elliptical 2 motion under the attraction

of the Sun, and (3) terminal hyperbolic motion near the

target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their

velocity components are obtained by using two-body

conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

2Hyperbolic heliocentric motion is not co_sidered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained

from tile solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch

planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe

are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the

launch and arrivaP times, by consulting the ephemeris.

Further, the orientation of the heliocentric transfer plane

can immediately be found. Let RL be the Sun-launch

planet position vector at launch time TL, and let Rp be

the Sun-target planet position vector at arrival time T_

(Fig. 1). Then, planar orientation is found from the unit

normal W to the plane as follows:

W - BL × R_ (1)
RL Rp sin ,P

•_Or,for convenience, the launch date and flight time can be speci-
fied.

IX
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K"

/ _--'--_'"_" TARGET-

_f"_ \ PLANET

.',<_ MOT ION _/_

Fig. I. Heliocentric transfer geometry

where the angle ,I, is defined below. The inclinat_'Jn 4 i to

the ecliptic plane can be found by

cos i = w. K' (2)

where K' is a unit vector pointing in the direction of the

ecliptic north pole.

2. In-Plane Relations

The heliocentric central angle _ (Fig. 1) is also readily

determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

cos_I,= RL" Rp (3)
IBLI IRpl

sin _I, = sgn [(RL × Rp). K'] (1 - cos2,I,)½ (4)

The velocity vector V of the spacecraft anywhere along

its path may be obtained from

v
v=-_- [(WXlt) cosF+RsinP] (5)

Here, R is the heliocentric position vector, R = IRI,
and V is the heliocentric speed obtained from

_] )(2 _1) (6)V = (GM._ R a

' In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
O_ i _ _r/2.

and the path angle r is found from

[,/i, ]sin F = -- e _) (2a -- R) e sin v (7)

In Eq. (6) and (7), GMs is the universal gravitational

constant times the mass of the Sun (-- 2.959122083 X 10 -_

au_/day2), a and e are the semimajor axis and eccentricity

of the transfer ellipse, respectively, and v is the true

anomaly of the probe given by

a (1 - e'-') - R
cos v = (8)

eR

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are

the semimaior axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Ref. 5) has shown that the eccentricity is actually a func-

tion of the semimaior axis. Thus it is first necessary to

determine a. The semimaior axis is related to the time of

flight TF by Lambert's Theorem, which states: The trans-

fer time between any two points on an ellipse is a function

of the sum of the distances of each point from the focus,

the distance between the points, and the semimajor axis

of the ellipse. Functionally, the theorem is stated as

T F = T r (R_ + ap, C, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in
Fig. 2 and is obtained from

c = IB.- B_ I (lo)

Fig. 2. In-plane transfer geometry

Since the time of flight TF and the launch and arrival

positions RL and Rp are knowns, only the semimajor axis
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time VL and V_

may be evaluated from Eq. (5) under the conditions

R = RL and R-= Rp. The path angles PL, rp and true

anomalies 5 VL, Vp at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity VhL relative to the launch planet may be found

(Fig. 3) by

VhL = VL -- Vt (11)

where V1 is the velocity of the launch planet at launch
time.

v,

Fig. 3. Determination of the hyperbolic-excess

velocity vector Vh_,

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector VhL at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational
influence. There are an infinite number of escape tra-

jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing
launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

1. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch pIanet are

neglected.

'The details of quadrant choice for these angles are found in Bef. 5.

The dh'ection of the asymptote of the escape hyperbola

is found by normalizing the hyperbolic-excess vector V_L.

The injection energy _ C3 of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

C3 = V_L (12)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical. Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C3, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 kmZ/sec z are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may
be fired.

The shape of the hyperbola is determined by its eccen-

tricity, which is a function of both the energy and peri-

focal distance according to

Rp C:_

e = 1 + G"---M-- (13)

where Rp is the perifocal distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-
focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape

trajectory. It is further an interesting fact that the altitude

of the parking orbit determines the perifocal distance.

If h is the parking orbit altitude and Ro is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp=Ro+h (14)

sCa is actually twice the total energy per unit mass, i.e., the v/s
viva integral.

XI
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80-100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 km. The perifocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preinjection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its

planar orientation must be determined, and this can be

done by considering two vectors: (1) the direction of the

hyperbolic-excess vector, denoted by a unit vector S, and
(2) a unit vector R[ directed from the center of the launch

planet to the launch site. The vehicle's flight plane will

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by

w = rtL × s (]5)
[aL×sl

NORTH POLE

/

VERNAL

EQUINOX

I

RL

W

d

Fig. 4. Vehicle flight plane
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with the constraint that the Z component of W is always

positive.

Since R_ is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch
azimuth is a continuous function of launch time,

A detailed description of the geometrical aspects of

the launch planet ascent trajectory is not given here but

may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary trajectories may be accomplished in several

ways and depends on choice of independent and depend-

ent variables. In this report, a numerical differencing

scheme is used. Basically, the independent variables-

the injection energy C3, declination ,I,,_, and right ascen-

sion (% of the outgoing asymptote S of the escape hyper-
bola-are varied, one at a time, to produce variations in

the dependent variables-the components of the impact

parameter B and the time-of-flight Tr.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-

centered approach hyperbola (Fig. 5) The impact param-

eter B is resolved into two components which lie in a

PATH OF PROBE

CENTER OF

TARGET BODY S

INCOMING

ASYMPTOTE

//
Fig. 5. Impact parameter B

plane normal to the incoming asymptote S. The orienta-

tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

S×K'
T - (16)

Isxx'l

where K' is a unit normal vector to the ecliptic plane.

The remaining axis is then given by a unit vector R,

defined by

n = s x T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

0 T - s

ECLIPTIC PLANE

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has

miss components B'T and B'R. B'T=B'R=0

denotes vertical impact on the target. Thus, B" T, B" R,

and Tr are the three target-dependent variables. If Qi

represents a set of generalized independent variables,

such as injection position and velocity or other con-

venient variables, then the partial derivatives _B • T/_Q_,

_B" R/_'Qi, _TF/_Qi are first-order differential corrections

or error coefficients relating miss at the target and flight

time errors to the independent variables.

A convenient set of independent variables for inter-

planetary trajectories is the vis viva injection energy C3,

the declination q,._, and the right ascension 6)s of the

asymptote of the escape hyperbola. These variables essen-

tially describe the launch hyperbolic-excess velocity vec-
tor since

Vhc = (C3) _ (cos 'I_scos ®._, cos (I)s sin Os, sin Cs) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method which uses

XIII
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quantities obtained from the conic trajectory. The basic

idea is to compute a varied or perturbed trajectory and

then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.

A small variation AVhL in the hyperbolic-excess velocity
vector is equivalent to a small variation AVL in the launch

heliocentric velocity vector. The launch heliocentric

velocity on the perturbed trajectory is, then,

V_ = V L + AVhL (19)

where

AVhL = (Cs)½ A4' s [ -- sin _s cos Os, - sin ¢,s sin ®s, cos cI,s] ,

(Cs) _i AOs [ -- cos ¢bs sin ®s, cos _s cos ®s, 0],

-- AC_
2-(C_ [cos *s cos ®s, cos cI's, sin ®s, sin *s]

where A,I,s, aOs are small angular variations (0.2 deg), and
the energy variation is AC_ = 0.005 C3.

The semimajor axis a' is obtained from

a p - RL

2 vL _ RL (20)
GMs

The radial rate//L' is

/}__ VL"l_
RL (21)

The semilatus rectum p' and eccentricity e' are

n_ (v_ - RL_)
p' = (22)

GMs

e' : (1 -- _½ (23)a']

The eccentric anomaly at launch EL is

n_ h_
sin E_ - e' (a'GMs)½

(24)

The mean anomaly at launch M_ is obtained from

M' = E' - e'L L sin E;, (25)

The mean orbital rate n' is

n'- (GMs)½
a,S/z (26)

The mean anomaly at the target M_ is

M_ = n' Tr + M'L (27)

The eccentric anomaly at the target E_ is obtained from
the expansion

( ) I[ e' sinEp_ ]=Ep+ 1-e?cosEp AM--_ (1-e'cosEp)s_]AM2
E_

+ l [3 e' sin Ep)2 - (1- e' cos E_) (e' cos(1 - e' cos Ep) _ EP)..!] AM 3

if (28)

cos Ep _ 0

or

E_ : E, +
e cos Ep - 1 + _/(e cos Ep -- 1) 5 + (2e sin Ep) AM

if

where

e sin Ep

cos Ep < 0

AM = M_ - (Ep - e' sin E,,)

(29)

p tThe true anomalies at launch and the target VL and vv
are found from

pP-- a L

' - (30)
COS t) L ep RL

0<v' L < rr if RL is positive

p7r < v L < 2rr if RL is negative

cos E_ - e'

cosv_- 1-e'cosE_

sin v; = (1 - e'2)½ sin E;
1 - e' cos E;

(31)

The heliocentric central angle ,I,' is

•I,'= v,' - v'_ (32)

The angular momentum h' is

h' = RL X VL (33)
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The heliocentric position vector at the target is

where

)R; = R; cos 9' + h' R-----_'-sin q,' (34)

R_ = a' (1 - e' cos E_) (35)

A vector in the direction of perihelion with magnitude e" is

V_ X h' IlL
e' = (36)

GM,s, Rz

The heliocentric velocity at the target is

h' (.,', )v; = _ × \_ + _' (37)

The hyperbolic-excess velocity at the target is

V_p = V_ - V._, (38)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

AR; = R; - Rp (39)

The impact parameter B is

B = (aR;. vlp vl,
v_

The flight time error is

ATe : ,2
Vhp

(40)

The partial derivatives are formed by dividing AOs,

ACs, and AC3 into the miss components B- T, B" R, and

flight time error ATe. In addition to the component par-

tials, the quantity OB/_Q_ is defined by

_P---_.= L\--T_-, / + \%--C, ! (41)

The three partials, aB/_os, _B/_¢s, _B/_C_, are impor-

tant measures of the error sensitivi_' of a trajectory.

The effect of uncertainty in the knowledge of the

astronomical unit-to-kilometer conw_rsion factor on target

miss and flight time may be determined by the following
formulae,

from whence

and

_B . T - 2C_ _B " T

_au au _Ca

_B'R -2C_ aB'R

_au au _C3

(42)

_...._B_B= 2C.__2a.ff_.B (43)
_au au _C 3

_Tr=-2Ca _TF (44)
_au au _C :_

where au is the astronomical unit-to-kilometer conversion

factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

aVhL = 0, but in Eq. (20), (22), (24), (26), (36), vary GMs

by adding an increment AGMs. This procedure gives rise

to a varied trajectory from which the impact parameter B

and flight time error AT,, may be obtained. The partials

OB/_GMs and _Tv/_GMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GMs. A decrease,

AGMs := -2.4 X 10 _ km3/sec 2 corresponds to the solar

radiation pressure acting on a 300-kg spacecraft having

a perfectly reflecting area of 3.6 square meters. Thus the

miss, always being a positive number, is obtained by

AB_p = 2.4 X 106 _B/_GMs, and the corresponding flight

time error is AT,,p=--2.4X IO_T,,/OGMs, which is
sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target

accuracy can be rather simply described if it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional

statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with
the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The

semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out

a sphere.

Let the differential corrections discussed above be

expressed in matrix form as
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8B .T

8B.R

SPHERE OF MIDCOURSE

VELOCITY ERRORS

ELLIPSOID OF TARGET

ERRORS

Fig. 7. The mapping of mid-course execution error

_B.T _B.T _B.T

_B" R _B. R _B. R (45)
K = _O_ _0_ _C:_

aTr _Tr 0T_

_s _0_ _C:_

Now define a Cartesian coordinate system X_,X,e, X3

such that

8X, = V,,LS_s

_X..,= - (Vhr,cos 4,_)80_

$C3

(46)

Then a new matrix F can be formed,

F

m m

_B. T OB. T OB. T
-"-"7"--'.

_, _ _L

_Tr _Tp _Te

_X_ _X,2 _X:_ i

(47)

where

_B • T 1 3B • T

_B-T -1 _B • T

_fC_ VhL COSO_ _Os

_B • T 3B • T

_B • R i _B • R

_B.R -1 _B • R

_:_2 V_ cos ,_,,,

bB • R _B • R

_C:,

_T r _ 1 _T r

_Tr -1 _Tv

_J(._ Vh_ cos _s _0_

BTr _Tr

(48)
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Let the spherical distribution of midcourse velocity

errors be described in the X,, X:, X3 system as

(49)

where _ will be taken equal to 0.1 meters/sec. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

aM A -a aM r = 1 (50)

A = a_ FF r =

V X,I A,2 X,3 1

Lsymmetric X:,3

(51)

aM = (8B. T, 8B.R, aTr)

The elements of the A matrix are:

fl/  .q q='

\_/+ :'\-7-Cf:_ J\ _+c_]J

+

x>, = ,,_ _k a_,._f +

+ 4G \--g_., ]

C_ cos_,_,,: \_I

4-

c:,\ _ i \a--_._I

4G \-Fd-_._ / k _CU J

I (OB,R_(OTr_
C:,e,,s_¢_\ _e,. I\T_./

- -- + + )•' Lc3t_+,J c:,oos=,,,.<_.,_.o,, .J

(52)

The quantities in the A matrix can be interpreted as

standard deviations (sigmas) and correlation coefficients

(rhos) according to

OR= (X=)'_

Per = (Xll X'_,z)t_

}k_a

PrF = (_'ll Xa3) ½

_-ea

P_r -- ()%.., A.:_:,)½

(53)

Then the A matrix becomes

A =

symmetric a_,

(54)

It is often of interest when describing only miss com-

ponents to consider

_ : (_ + _.)_ (55)

and to diagonalize the upper 2 X 2 portion of the A (the

miss component elements) to get

A* = LAL r =

m

a7 0 Ol:l a, a_

symmetric

where the matrix L is given by

P23 OLd 0"3 (56)
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L --_

m

cos 0 sin 0 0

-sin 0 cos 0 0

0 0 1

(57)

The angle 0 is positive when turned counterclockwise

from the T axis, and has been chosen such that ol _ _z.

This is accomplished by

(58)

where O is in first quadrant if pRr is positive and 0 is in

second quadrant if par is negative. Notice that as = err.
The two-dimensional error ellipse described by al, or2,

and 0 is the projection of all points of the three-
dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

"--- B.T

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for the easterly launchings

from Cape Canaveral using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DS1F).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking

errors to the target error parameters chosen.

1. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our

knowledge of an interplanetary trajectory are well de-

scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, VhL. Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in VhL.

The X:, axis is along VhL; the X, axis is in the direction of

a positive differential change in asymptote declination

,I,,_;and the X_ axis completes the system.

NORTH POLE

XI

/ o, -\. i

,/ "-d
VERNAL EQUINOX T

r

Fig. 9. Orientation of the Xi Cartesian coordinate system

to describe uncertainties in the hyperbolic-excess

velocity vector V_c

Let X represent the vector of velocity errors in the X_

system just described; X = (8X1, 8X..,, _:,)r, where T indi-

cates the transpose. The average of any function of X,

[ (X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge

of X based on tracking noise, station location, and physi-

cal constant uncertainties. The ensemble average is

usually written E[ (X) or as [ (X). When X has a Gaussian

(normal) probability density function, the distribution

can be described completely by specifying EX and
E [(X- _)(X- X)r], the mean and covariance of X,

respectively.

When all parameters influencing our knowledge of
have been considered, EX should be zero and then the

description of our uncertainties in X can be adequately

given by Covar X, defined above. For convenience, the

symbol A_, for Covar X, is introduced.

[ -]A_( = Covar X = E (_C- X"t'3(X - X)T (59)
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Note that

A_ : _X2_Xl _X2_X2 /'_X2 _X_ (60)

is a 3 × 3 real symmetric matrix. The diagonal terms are

the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how Ai has been "mapped" into

target error uncertainties, a discussion is given of the

dependence of Ai upon the relevant factors describing

near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated eovarianee A_, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters
are listed in Table 1.

Table 1. Trajectory parameters influencing

tracking accuracy

1. Launch site

2. Launch azlmuth _L .............. Depends on launch time.

3. Injection region ................. Depends on time in parking orbit;

short or long coast less than 1

revolution is current practice.

4. Declination of V_L, the ........... Depends on target position at

arrival dote and iniectlon

energy, C3.

5. Magnitude of V_z, z VhL z (Ca)½

Note the limited number of trajectory parameters on

which At depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase.

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

years. Sections IIC and IIIC describe how the uncertainty
in the astronomical unit affects the target error; this error

Table 2. Tracking station parameters influencing

tracking accuracy

1. Station locations .............. A spread of latitudes is very
desirable.

2. Total tracking time

3. Tracking data types ........... Range R, range rate it, and angles

are most commonly taken.

4. Delay in acquiring first data... Delay is measured from the injection

region as well as station acqui-

sition delays.

5. Tracking data accuracies ....... Expressed in terms of equivalent

uncorrelated noise at o given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies

station locations are available. Longitude errors

usually are most important.

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time Tp and negligible effect on B. The last important

target error source currently recognized is the uncertainty

in the effect of the standard solar radiation pressure on

spacecraft trajectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-

fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our
studies show that unless this error is held below 5% it will

be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft

deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tive of those available from tracking with the DSIF

stations in South Africa, Australia, and the United States.

Launch azimuths between 90 and 114 deg east of north
were considered. Data accuracies of 0.02 m/sec in/_ and

0.05 deg in angle sampled every 10 minutes were

assumed; no range measurements were assumed. Station
location errors were assumed to be uncorrelated with

standard deviations of 0.001 deg in latitude, 0.0005 deg

in longitude, and 30 meters in radius. Each station was

allowed 10 minutes to acquire the spacecraft transponder,

and tracking was simulated in the first 24 hours so that at

least one pass was available to each station. The transfer

of transmitting assignment from one station to another

(simultaneous transmission was not allowed) followed a

pattern which has been found to be near-optimum.

The A_ matrix used in these calculations was assumed

to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of

energies and asymptotic declinations considered to be
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most feasible. In the future these approximations will be

refined as necessary. The A_ used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with the data types

and accuracies corresponding to this conservative repre-

sentation of DSIF capabilities.

3. Calculation of Target Errors

The representation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the VhL in a

particular rectangular coordinate system, was developed
earlier in this section. In order to express the effect of

these uncertainties in VhL in terms of target error, two

steps must be performed. First, a set of coordinates Ma at

the target planet for expressing the errors (M_ cannot
exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S. system

defined previously.) The matrix UI, which maps X to the

desired M1, is then determined.

MI = UIX= 8B"

8S

(61)

The covariance of M1 is given by

Covar [M1] = MtM'_r = U_A_Ur_ = AM, (62)

The determination of U, for the coordinates chosen

follows the lines of Section liD. It is presumed that the

K-matrix is given, where

_B. T

_B • R
K=

3Tr

_B.T _B.T

3Os _C3

0B-R _B.R

a®s _C3

_T._r _Tr
_®s _C3

(45)

By postmultiplying K by

A

m

1

VhL

0
D

0

-1

2VhL

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the
T-R-S coordinates used for Ma. This transformation B

is simply

1 0 0 1

B= 0 1 0

0 0 - Vhp

(64)

since 8S --- -VhpSTz. Thus our U1 matrix is given by

U_ = B (KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM_ is

applied. Since all of the coordinates of M_ have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

8M_ A_ 8M_ = 1 (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of

the AM, matrix. The formulas used are standard and are
not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.

Its major and minor semiaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM_ in an
alternate form:

a_, pRrcrVrR Prs_rrCrs

AM_ ---- i pR_,qRq T cr_ pzc,s_q_

kpT_Crscr T pRS_S_rR o_ J

(67)

It can be seen that AM, is completely described by *r, oR,

<rs, prs, pns, prR, because of its symmetry.
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III. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at 1-day launch date intervals and 2-day flight

time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy

transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these traiectories is given in
Ref. 7.

Each trajectory begins with a header giving launch

date, flight time (in days), and arriwd date. All the helio-

centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is

divided into five basic print groups: HELIOCENTRIC

CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COIrRSE EXECUTION

ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-

betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-

acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RPLAP LOPVP GAPAZPTAL TAP RCAAPOV2

RCGL GP ZAL ZAP ETSZAE ETE ZAC ETCCLP

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of km; speeds are in km/sec):

Line 1

RL, RL = I RL I

LAL,/3L

LOL, A6

VL, V_ = I VL I

GAL, I't,

AZL, ZL

HCA, _I,

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date,

the heliocentric speed of the probe at
0 hours of the launch date.

the path angle of the probe at 0 hours

of the launch date, i.e., the comple-

ment of the angle between the posi-

tion and velocity vectors, RL and VL,

defined by

sin F L = RL ° VL __ 7:', __ FL L 7r

R_ VL 2 2

the azimuth angle of the probe at 0
hours of the launch date, i.e., the

angle, measured in a plane perpendic-
ular to the radius vector RL, between

the projection of the ecliptic north and

the projection of the velocity vector

VL on the plane perpendicular to RL,

defined by

VL._I ]1

cos "SL-- VL COSFL 0 _ EL _ 2rr

(RL × VL). _ttl

sin EL - IRL × VLI

where W' = (K' - R_ sin ilL) sec ilL,

where the superscript 1 denotes a unit
vector.

the heliocentric central angle, or angle

between the position vector Rr., of the

launch planet at 0 hours of the launch

date and the position vector R_,, of the

target planet at 0 hours of the arrival

date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.
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ECC, e

INC, i

V1, V, = ] V1

Line 2

1_, R, = lib

LAP, tip

LOP, Xp

vP, v, = IV.

GAP, Fp

AZP, Y.,

TAL, vL

TAP, vp

RCA, RcA

APO, Ra

V2, V_ = I V_

Line 3

RC, R,

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch

planet at 0 hours of the launch date.

the heliocentric radius of the target

planet at 0 hours of the arrival date.

the celestial latitude of the target

planet at 0 hours of the arrival date.

the celestial longitude of the target

planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours

of the arrival date, defined the same

as PL except that R, and Vp are sub-
stituted for RL and VL.

the azimuth angle of the probe at 0

hours of the arrival date, defined the

same as XL except that Rp and Vp are
substituted for RL and V_.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of the heliocen-

tric transfer ellipse. This distance is

printed even though the probe may
not transit aphelion.

the heliocentric speed of the target
planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target

planets at 0 hours of the arrival date.

GL, rL the angle between the launch hyper-

bolic-excess velocity vector VhL and its

projection on the orbital plane of the

launch planet, defined by

W l • VhL _ 71"

sin TL v"hz z_'-- 7L -- 2

where Wt is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

GP, yp the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vhp, and its projection on the target

planet's orbital plane, defined by

W 2 • Vhp _ 7r

sin yp = Vhp 2 _- 7p _

where W2 is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

below the target planet. If yp is posi-

tive, the probe approaches from below

-if negative, from above.

ZAL, _'L the angle between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric

radius vector RL at launch time. This

is the Sun-launch-planet-probe angle

and is a good approximation to the

launch-planet-probe-Sun angle as the

probe leaves the launch planet. It is an

important quantity in the design of
attitude control systems which use the

Sun and launch planet as optical ref-

erences. The quantity _L is defined as
follows:

cos eL - VhL"R[ 0 _ ¢_ _
VhL

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajectory and are used in determining the

aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.
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s

CENTER OF l _# N

w-_g M

T

_R

Fig. 10. Generalized geometry for aiming point angles

In this diagram, the reference coordinate system is the

same target R, S, T system defined in Section IIC. A unit

vector NB (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity

._B is the angle subtended at the target center between

the incoming asymptote S and the target-celestial body
line NB. Thus

Vhp • N R

cos _ = S • N_ - V_p 0 _ _'z__ 7r

since

W h lJ

S-
Vh_

The angle ,/B is the supplement of the angle between the T

direction and the projection of NB on the R- T plane,

defined by

-R • NB
sin rIB = sin _B 0 __i_TR-/2_r

-T'N8

cos _TB= sin2.

These quantities are computed for three celestial bodies:

the Sun (_s and ,Ts), the Earth (_E and '7_), and the star

Canopus (Cc and _c). Thus,

ZAP, Cs(or Cp) the Sun-target-probe angle. Actually,

this angle shouhl be symbolized ZAS,
but, for historical reasons, is not. This

angle is useful in that it indicates the

direction of the probe's approach to

ETE, 9r

ZAC, ¢_.

ETC, ,7c

CLP, _r_,

the target. If Cs < _r/2, the probe

approaches from the target planet's
dark side. If Cs > _r/2, it approaches

from the light side.

define<t as above.

the Earth-target-probe angle. This

angle is useful in locating the Earth

as the probe approaches the target.

defined as above.

the Canopus-target-probe angle.

defined as above.

the angle between the projection of

the incoming asymptote S on the tar-

get planet's orbital plane and the

target-Sun line at arrival time, defined

by

COS_rp: -R zp .Sp r --Tr _ o'p--_"

sin ap = - Su_, (We)< B_)

where Sp, is the projection of S on the

target's orbital plane given by

S - W_(S.W_)

s,, -- Is - w_(s. W_)l

Recall that W_ is the unit normal vec-

tor to the target's orbital plane. This

angle is illustrated in Fig. 11.

W2

CENTER OF / S

TO / cp "" 4

SUN¢ s,,
-Ri_,

Fig. 11. Definition of Gp and 7_
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B. Planefocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the launch-planet

ascent trajectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

three launch azimuths, assuming both short and long

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of injection is calculated, along

with the latitude and longitude of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Canaveral). In this

case, owing to geometrical restrictions, it may not be

possible to fire in a symmetrical band of azimuths about

due east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuths, 90, 100, and 110 deg. When this happens,

only those trajectories with permissible azimuths are

printed, in addition to the limiting azimuths, or the most

northerly and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:

_'1 the arc subtended at Earth's center during ascent

from launch into parking orbit.

tl the time from launch to parking-orbit injection.

4,_ the arc subtended at Earth's center during final

burn out of the parking orbit, to injection.

t2 thetime of finalburn.

k; the inverse parking orbital rate, equal to 1/_i,_..

v_ the true anomaly in the hyperbolic orbit at

injection.

Rp the perifocal distance of the escape hyperbola,

taken equal to the Earth-centered radius of the

parking orbit.

_L the longitude of the launch site.

8L the latitude of the launch site.

The values of these quantities for all trajectories con-
tained herein are:

_I,_= 17 deg

tx = 500 sec

4_2= 8 deg

t2 = 100 see

ki = 14.689 sec/deg

vl -- 3.7 deg

R_ = 6560 km

eL -- 28.317 deg

8z -- 279.457 deg

An inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

INITIAL COASTING _FINAL BURNINGBURNING_

AUNCHER

Fig. 12. Ascent trajectory profile

The print array for the PLANETOCENTRIC CONIC

group is:

C3 VHL DLA RAL RAD VEL PTH VHP DPA RAP ECC

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
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The quantities are defined as follows (all angles are in

deg; distances are in kin; speeds are in km/sec, launch-

injection (L-I)time and parking orbit coast time (PO CST

TIM) are in sec; launch time and injection time are in

hr, min, and sec, GMT):

Line 1

C3, C3

VHL,_L

DLA, _s

RAL, Os

RAD, R = IRI

VEL, V = Ivl

PTH, p

RAP, Osp

ECC, e

the vis viva integral (Moulton),

or twice the total energy per unit

mass, expressed in km2/sec _ and

defined by C3 = V=hL.

the launch hyperbolic-excess

speed.

the declination of the outgoing

asymptote of the escape hyper-

bola defined in Eq. (18).

the right ascension of the out-

going asymptote of the escape

hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined

by

sinF- V-R :r LF_Tr
VR 2 --" -- 2

the hyperbolic-excess speed at

the target.

the declination of the incoming

asymptote at the target. The ref-

erence coordinate system here is

vernal equinox, Earth equatorial,
mean of launch date

the right ascension of the incom-

ing asymptote at the target. Same

reference coordinates as for ,I,sp.

the eccentricity of the escape

hyperbola.

Line 2

LNCH AZMTH, :_L

LNCH TIME, Tt,

the launch azimuth measured in

a plane tangent to the surface of
the launch planet at the launch

site, positive east of true north.

the launch time. For the range of

launch azimuths given herein,
launch time may cross 0 hours,

L-I TIME, tL/

INJ LAT, @

INJ LONG, 0

INJ RT ASC, o

INJ AZMTH, E

INJ TIME, T,

PO CST TIM, tc

INJ 2 LAT, @.o

INJ 2 LONG, 02

or midnight. In this case, the

launch date may be advanced to

the following day for times after

midnight, or it may be retarded

to the previous day for times

before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-

tion 4,).

the injection longitude, measured

positive east of Greenwich, 0---_
0 --'_z27r.

the injection right ascension.

the injection azimuth, or angle

between the projection of the

velocity vector V, on the local

horizontal plane and the projec-

tion of true north on this plane,

measured positive east of true
north.

the injection time. The same

comment applies to this quantity

regarding launch date as applied

to the launch time. However,
both times must be consistent.

For example, if launch time is

on the previous day, iniection

time may fall on the launch date

shown, or it may be on the fol-

lowing day.

the coast time in the parking
orbit, in see.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final

burn out of the parking orbit,
0_0_ _'_ 2_.

The quantities T_, R, _, ®, V, I', E form a consistent set

of iniection conditions; i.e., they are the time and the

space-fixed spherical coordinates which can be used to

initialize an integrating traiectory program.

C. DiHerential Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-

prised of sixteen error coeflqcients relating variations in
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injection energy C_, declination q's, and right ascension

®s, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to

variations in the miss components B. T, B. R, and the

flight time. These coefficients are very useful in gaging

the error sensitivity of an interplanetary trajectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 FSP

The symbols are defined as follows:

Line I

_B "T
TDE,

_,:I,s

?B • T
TRA,

_es

_B" T
TC3,

_C3

_B
BAU,

_au

the partial derivative of the T component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote q,_, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote o_, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec _.

the partial derivative of the magnitude

of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen-

sionless and indicates the target miss

caused by an uncertainty in the value of
the astronomical unit.

Line 2

_B .R
RDE,

RRA, _B. R

-- the partial derivative of the R component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote q's, in megakilometers/deg.

-- the partial derivative of the R component

of the impact parameter B, with respect

to the right ascension of the launch

_B-R
RC3,

aC3

Line 3

aT...ZtFDE,
_4,s

_T.._r
FRA,

BSP, AB,_

Line 4

BDE,
_<I,s

aB
BRA, --

FSP, ATr,p

escape asymptote ®s, in megakilom-

eters/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec 2.

the partial derivative of the flight time

TF, with respect to the astronomical urtit-
to-kilometer conversion factor. This deriv-

ative has dimensions of see�kin and

indicates the error in flight time caused

by an uncertainty in the value of the
astronomical unit.

the partial derivative of flight time Tr,

with respect to the declination of the

launch escape asymptote Cs, in days/deg.

the partial derivative of flight time Tr,

with respect to the right ascension of the

launch escape asymptote os, in days/deg.

the partial derivative of flight time T_,,

with respect to the injection energy C_,
in days/km2/sec 2.

the target miss (in km) caused by solar

radiation pressure acting on a 300-kg

spacecraft having an effective perfectly

reflecting area of 3.6 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote q's, in megakilometers/deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote os, in megakilometers/

deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km=/sec 2.

the flight time error (in sec) caused by

solar radiation pressure acting on a

300-kg spacecraft having an effective per-

fectly reflecting area of 3.6 square meters.
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group

gives the parameters of the "one-sigma" three-dimensional

ellipsoid of target errors, resulting from a spherically

distributed mid-course guidance execution error with

(rv equal to 0.I m/sec (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

ing the time the spacecraft is essentially traveling radially
outward from the launch planet. This time is approxi-

mately from several hours to several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantities are quoted in the useful R,

S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SG1 SG2 THA

The quantities are defined as follows:

Line 1

SGT, _r

SCR, -R

SC3, 0:_

the standard deviation of position errors

along the T axis, in kin.

the standard deviation of position errors

along the R axis, in km.

the standard deviation of flight time errors,
in sec.

Line 2

RRT, pnr

RRF, pRr

RTF, prr

the linear correlation coefficient relating

position errors in the R and T directions

(dimensionless).

the linear correlation coefficient relating

position errors in the R direction and flight-

time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-

time errors (dimensionless).

Line 3

SGB, _ the square root of the sum of the squares of
oR and _r.

R23_, 1023

RI3, pl_

the linear correlation coefficient of q2 and

o3 (= _r). The same remarks apply to this

number as to p13, except that the (r2 direc-

tion replaces the a2 direction.

the linear correlation coefllcient relating

ql and o3 (= or). This number statistically

relates position errors in the a_ direction to

flight time errors. If e,3 -- 1, then a position

error in the q, direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

p,3 is dimensionless.

Line 4

SG1, o,

SG2, oz

THA, 0

the semimajor axis of the error ellipse

formed by projecting the three-dimensional

error ellipsoid onto the T-R plane (Fig. 8),
in km.

the semiminor axis of this error ellipse (Fig.

8), in kin.

the angle between the T axis and the direc-

tion of the _ axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group
is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors

described in Section IIE. The printout array for this

group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

ELI EL2 ALF

The first two lines describe the eovariance of M, by the

method described in Section IIE (Eq. 67):

SR, o, R

SS_ ors

the standard deviation of errors in the

coordinate B • T, in km.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,
in km.
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CRS, pR_

CST, pr_

the linear correlation coefficient relating

errors in B" R to errors in B" T, dimen-

sionless.

the linear correlation coefficient relating

errors in B • R to errors in S, dimensionless.

the linear correlation coefficient relating

errors in B • T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by M1A-1M r = 1.

Line 3

LSA, the largest semiaxis of the position ellip-

soid, in km. (_,,_ is the largest eigenvalue

of AM,, in km2.)

MSA, _ the middle semiaxis of the position ellip-

soid, in kin. (e,_d is the second-largest, or

middle, eigenvalue of AM,, in kin2.)

SSA, _ the smallest semiaxis of the position ellip-

soid, in km. (_,_ is the smallest eigenvalue

of AM,, in km_.)

The fourth line describes the projection of the above

position ellipsoid on the T-R plane. This proiection is an

ellipse with major and minor semiaxes and orientation as
described below:

Line 4

EL1 the major semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

ALF, a the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 _ a _ 180 deg).

The A_ matrix used in generating the results for this

report is

100 × 10 -1° 0
A_ = 0 9 × 10 -1°

0 0

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape

of the ellipsoid is a thin elliptical "pancake." When

MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be
visualized.

If it is desired to estimate the flight time Tr, this can

easily be done by the relation

I
O'F _ .-7"-" O'S

vhp

The correlation coefficients between Tr and B-T are

those given by CST; those between Tr and B'R are

given by CRS.

IV. CONSTANTS

Constants used in trajectory calculations at the Jet

Propulsion Laboratory are given in Ref. 9. For purposes

of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational Constants

1. Sun

GMs = 2.959122083 × 10-_ au3/day _

2. Earth

GME = 3.986032 × l0 s km_/sec _

Astronomical Unit-to-Kilometer Conversion

Factor
1 au = 149.599 × 106km

Earth's Rotation Rate

o_ = 4.1780742 × 10-3 deg/sec
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Earth-Venus Trajectories, 1964

Launch date interval: April 21 to May 30, 1964

This data presentation has been photographically reproduced (enlarged 10_

times) from microfilm generated by computer magnetic tape.
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LAUNCH CATE APR 21 ]96A FLIGHT TINE 70.00 ARRIVAL DATE JUN 30 1964

HELI C_ENTRIC CONIC

RL 150.35 LAL -.O0

RP JO8.87 LAP -].6I

RC AG.6AE GL -7,7A

PLANETOCENTRIC CONIC

C5 29.012 VNL 5.386

LN{H AZMTH LN{H tiN( L-l TJNI[ INJ LAT

90.00 I AZ Z8 Z813.01 -ZS.Z]

90.00 J7 49 58 4441.89 7.76

]00.00 3 1Z Z4 Z52Z.99 -Z9,70

100.00 19 Z Z4 4202.15 9.07

JID.DO A 39 A4 Z249.71 -]5,56

]lO.O0 I9 51 3Z 4053.18 IZ.41

OJFFERENTIAL CCLqmECTI(_N$

rOE .0785 ERA -.5684 TC] .337Z BAU .1535

ROE -.5628 RRA -.0518 RE] .1707 FAU .0Z530

rOE -.19Z0 FRA .J357 FC3 -.?BA9 8SP ZOl4 _

80E .5261 8RA .5693 8C3 .3959 FSP -118

01STANCE I72.693

LOt. 210.93 VL 24.897 GAL -4.Z] AZL 91.67 HCA ?3.64 SNA II5.85 £CC .30598 LNC ].6732 vl 29.655

LOP 284.56 VP 53.95] GAP -17.49 AZP 90.47 TAL I89.?| TAP 255.55 RCA 80.A] APO J51.30 V2 34.809

GP 7.86 ZAL I13.56 ZAP 8.37 ETS 2]Z.67 ZAE 1_Z.50 [TE ZS,l_ ZAC 8_.44 £TC 269.53 CLP 2._9

0LA 13.61 RAL 95.47 RA0 6568.2 VEL 12.263 PTH 2.21 VHP 1|.0Z80PA 31o88 RAP |09.90 [CC 1.477_

JNJ LONG IN] Rr ASC JNJ AZM/H IN] riME PC, C$T TIM IN] 2 LAT ZNJ _ LONG

82.77 329,31 9Z.54 Z 29 21 2215,0 -77.61 ?A.16

185.55 321.36 62.68 19 3 tO 5841.9 4.0A 178.85

61.55 529.23 93.37 3 5_ 27 1923.0 -28.89 52.64

167.60 3Z0.66 61.59 20 12 51 3607.L 5.18 160.97

A0.19 ]28.81 96.9I 3 17 I4 J849.7 -GZ.2A 51.ZD

1§5.93 318,66 57.89 ZO 59 6 5453.2 8.08 147.51

NI0-CCX)R$[ ExECuT|ON ACCURACY _SIT _[T[RNZNATJC_N ACCURACY

5GT 741.1 SGR 433.7 $05 76.3 ST 206.5 SR 391._ SS 200.7

RR¢ .1871 RRf -.2111RTF -.5673 CRr -.3T91 CRS -,9616 CSr .5939

$08 858.7 R23 -.0265 RJ3 -.67?5 LSA 447.? MSA 387.6 SSA 21.0

5GI 747.6 SGZ 42Z.3 THA 9.?1 ELl 4DI.4 ELZ 186.2 ALF I04.A#

LAUNCH GATE APR 21 1964 rL|GHT TJM( TZ.O0 ARRIVAL _ATE JUL ? 1964

HELI(X[NTRIC CONIC

RL J30.35 LAL -.GO

RP 108.88 LAP -1.77

RC 48.8J4 GL -8.82

PLAN(TC_[NTRJC CCINJC

65 28.647 VHL 3.162 0LA

LNCH AZHTH LNCN TiN( L-1 TZM_ |NJ LAT

90.00 1 45 13 _7_5.ZT -Z7.99

90.00 17 32 37 A_59,26 8.31

100.00 5 14 21 2465.83 -29.38

100.00 18 46 10 42ZI.9] 9,55

]10.00 4 40 0 Z197.51 -33.06

110.00 19 37 0 A06Z. TI 12.76

OIFFEREN?[AL CCNRECTIONS

TO[ .O855 TRA -.346_ TC3 .4221 8AU .165Z

R0E -.5481RRA -.023_ RC3 .|9_8 FAU .02820

rOE -.ZZZO FRA .1183 fC5 -,9162 85P ZlAl

802 .5579 BRA .5467 5C) .4765 FGP -20)

OISTANCE 179.A03

LOL Z|0.95 VL 25.15Z GAL -4.25 AZL 91.82 HC_ 76.80 SNA 117.32 ECC .29046 INC 1.8161 vI 29.655

LOP _?.72 vP 35.146 GAP -16.39 AZP 90.41 TAL 190.55 TAP 267.35 RCA 83.24 APO 151.39 vZ 34.804

GP 5.31ZAL 1|6.97 ZAP 8,]5 £r5 _56.81ZAE 1J0.41 ErE 27.53 ZAC 85.95 £rC 269,25 CLP ,89

14.53 RAL 93.68 RA0 6568.1 VEL 12.166 PTH 2.18 VHP 10.405 OPA 32.22 RAP 111.29 ECC 1.4385

IN] LONG |NJ RT A$C IN] AZHTH IN] TJN[ PO C$T TIN IN] Z LAT IN] Z LONG

78.4Z 525.40 94.51 Z 51 7 ZI53,5 -27.07 69.HT

185.55 ]18.15 62.83 1# 46 36 ]859.5 4.60 179.83

57.14 32_.26 95,76 3 55 27 1565,8 -28.27 48.5]

168.44 317.49 61.54 19 56 32 3611.9 5.67 161.79

36.22 324.69 99.21 5 |6 38 I597.8 -51.44 27._7

154.43 _|_.58 38.01 20 44 4] 3462.7 _.44 148.02

MID-COURSE EXECUTION ACCURACY CWSIT 0ETERNINATJON ACCURACY

$GT 758,5 SGR 438.3 5G3 85.5 ST 209.8 5R 586,5 $5 225.9

RRT .Z096 RRF -.2372 RTF -.6838 CRT -.AZ08 CR$ -.9747 CST .58A3

$G5 884.8 R23 -.0310 R13 -.6917 LSA 458.1NSA 184,6 SGA 22.4

SGI 775.4 SG_ A24.Z THA 9,76 EL1 599.5 EL2 J8A.2 ALF ]06.A6

LAUNCH OATE APR 21 1964 FLIGHT TINE 74,{}0 ARRIVAL CAT[ JUL 4 1964

HELIC_ENTRIC CONIC

RL 150.55 LAL -.00

_P 10_.90 LAP -1.95

RE A?,753 5L -10.05

PLANE TOC[NTRIC CONIC

C3 Z4.695 VHL 4.969

LN(_ AZNrH LNC_ rlM£

90,O0 I 4? 56

90,00 J7 15 19

lO0,O0 5 16 I?

IOO.OO 18 29 59

J]0.00 A 40 17

]lO.O0 19 22 9

DISTANCE 186.12E

LOt.. 210.93 VL 25.442 GAL -4.30 AZL 91.96 HCJ 79.96 SNA 118,70 CCC .27630 INC 1,9532 v] Z9,655

LOP _90.89 VP _8.]2_ GAP -13.54 AZP 90.]4 TAL 191.44 TAP 271.40 RCA 85.90 APO 131.50 V2 54.799

GP 8.80 ZAL 118.61 ZAP 8.88 [TS 280.46 ZAE 148.49 ETE 27.13 ZAC 86.52 ETC 268.98 CLP -1.17

0LA 13.40 RAL 91.8] RA0 6568.0 VEL 12.086 PTH 2.16 VNP 9.810 OPA 32.60 RAP 1|Z.65 [CC 1.4064

L-I TJNE INJ LAr _NJ LONG _NJ RT ASC _NJ AZNTH IN] TIME PC) CST T_N IN] 2 LAr IN] _ LONG

2695.05 -Z7.60 ?A.20 321.62 96.59 2 52 51 2095.1 -26.40 65.74

4479.85 8.94 187.72 315.08 65.02 18 29 39 }879.9 5.26 180.99

2410.12 -28.93 53.06 321,43 97.87 5 56 27 1810,I -27.54 4A.53

4240.02 10.13 169.46 _14.45 61.73 19 40 |9 3640.0 6.ZT 162.60

_147.29 -32.43 52.40 3Z0.74 101.]9 3 J6 A J5A7.5 -50.5A 23.?]

4073.61 13.Z2 135.17 312.63 38.19 20 30 $ 5475,6 8.92 148.71

OIFFERENTIAL CC_RECTION$

tOE .0905 TRA -.5228 TC5 ,4907 8AU .|788

ROE -.5_89 RRA -.0151 RE5 .229_ FAU .0_0_3

r0E -.Z528 FRA .098| FC3-1.0632 88P 2256

8OE .5410 8RA .52]| 8C5 ,5417 FSP -232

N|O-COURS[ EXECUTION ACCURACY C_'81T DETERNINATJON ACCURACY

SGT 795,4 $(_ 442,9 5G_ 95.4 ST 215.6 SR 379.3 SS 155.1

RRT ,2351 RR1r -.2667 Rrr -.70AZ ERr -.4758 CRS -.9859 C$T ,5895

$G8 9J0.4 RZ] -.0536 RI3 -.7110 LSA 470.7 NSA 180.0 55A 25.9

SGI 804.9 SGZ 425.A ?HA I0.39 ELI 396.3 [12 I80.0 ALF 109.00

LAUNC_ OA?£ APR ?1 1964 FLIGHT rIN¢ 76.00 ARRIVAL care JUL 6 196A

HELIOCENTRIC CONIC

RL 150.35 LAL -.00

RP 108.91 LAP -2.08

RC 48.987 GL -||._1

PLANETOCENTRIC CONIC

C3 25.089 VHL 4.805

INCH AZHTH LNCH TIH£

90,00 ! 50 40

90.00 16 5? 56

]00.00 5 18 16

IOO.O0 18 ]5 J

lJO.O0 4 AO 38

JJD,OO 19 7 B

DI$TANCEJgZ.846

LOt. 210.93 VL 25.675 GAL -4.35 AZt 92.09 HCA 85.12 SHA 120.00 ECC .26345 INC 2.0916 v] 29.635

LOP L;N)4.04 ,VP 55,485 GAP -14.35 AZP _0.25 T_ 192.39 TAP 273._2 RCA 8_ .59 AP_ 151 .6] v2 54.79A

GP 9.35 ZAL 120.26 ZAP 9.90 E75 292.24 ZiE 146.75 ETE 26,97 ZAC 87.]A ET6 268,25 CLP -5.22

OLA 12.23 RAL 90.0Z RA0 5567.9 VEL 12.019 PTH 2.13 VHP 9.246 0PA 33.03 RAP li3.96 £CC 1.3800

L-J TJM[ |NJ LAT ]NJ LONG [NJ RT A$C |NJ AZNTH |NJ TJN[ PC) CGT TIN |NJ Z LAT IN] Z LONG

Z618.38 -17,I0 70.1_ 318.0_ 98.56 2 34 38 _038.6 -25,63 61,79

4505.43 9.67 189.08 3J2.J7 63,26 18 lZ 59 5905.5 6.00 1_2.3]

2336,07 -28.36 49.14 31?.78 99.85 3 57 52 1756,1 -Z6.71 A0.75

4282.19 10.81 170.66 311.]? 61.96 19 2A 3 3662.Z 6.98 165.97

2098.53 -]1.75 28,77 ]16.98 105,=3 5 15 36 IA98.3 -29,56 _0.2]

4091.61 I].79 136.D6 3D9._Z 58.41 20 J3 20 ]A91.6 9.52 J49.57

_BIT D[TERNINAT]ON ACCuRAC_

ST 218.? SR 369.6 S$ Z8_.6

CRT -.5506 C_S -,9897 CST ,6035

LSA 485,9 NSA I75.3 $$A 25.4

EL] 392.5 ELZ 174.3 ALF lll,gA

_IFFERENTIAL CORR[CTICIN$

TCE .0984 TRA -.5008 TC3 .559_ 8AU .1908

ROE -.3099 RRA -.0064 R(5 .762_ rAU .03272

rOE -.5006 rRA .0?58 FC5-Z.726_ BGP 2359

80[ .3_52 0RA .5008 BC3 .6181 FSP -_6_

NI0-COURSE EXECUTION ACCURACY

SGT 8ZZ,3 SGR AA?,7 SG3 106.8

RRT .2641 RRr -._OOl RTF -.?lgA

$G8 956.] R_5 -.0418 R13 -.?_72

SG] 833.8 5G2 41_5.8 THA ]l.l_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19641

LAUNCH car[ APR 21 1964 FLIGHT Y|ME 75,00 ARRIVAL CAT[ JUL 8 1964

HELI OCENTRJC CONIC

RL 1_0.3_ LAL -.00

RP 108.92 LAP -Z.ZZ

RC 90.363 6L -IZ.41

P_ANETOCENTRIC CONIC

C_ 21.78_ VHL 4.66?

LNCH AZ_TH LNCM TIM t[

90.00 I 93 Z8

90.00 16 40 32

100.00 3 ZO Zl

lO0.O0 I? _6 26

110.00 A 41 ?

110.00 18 5Z 9

DIrFERENTZAL CCggECTiON$

rOE .IJO0 TRA -.4T64 TC3 .6307 8_U ,E03Z

ROE -.Z909 RRA .0015 RC3 .2987 FAU .03546

KO[ -.3519 FRA .0442 FC3-1.4091 BSP ZSlA

B0£ .3110 BRA .A764 8C3 .6929 FSP -}04

01STANCE |99.5T0

LOt. 210.93 VL 29._93 GAL -4.41 AZL 92.23 HCA _6.ZB SNA 121.21 [CO ,Z�IT7 INC 2._Z62 vJ 29.635

LOP 297.ZI vP 56.633 GAP -13.39 AZP 90.14 TAL 193.39 TAP Z29.6T RCa 90.69 APO 191.73 vZ 34.791

GP 9.96 ZAL 12|.B8 ZAP 11.34 [¢$ 301.67 ZA[ 145.21 [TE 27.00 ZAC 87.8Z [TC 268.90 CLP -5.44

DLA 11.0Z RAL 88.Z0 RAO 6567.9 VEL J1.965 PTH 2.15 VHP 8.712 CPA 3_,92 RAP 1|9.21 [CC 1,3585

L-I TIM( IN| LAT |NJ LONG [NJ gT A$C IN| AZ_TH IN| TAME F_ CST T[_ IN| Z LA_ |_J Z LOHC

2984.08 -Z6.48 66.28 314.62 100.4J Z 36 12 1984.1 -24.T8 58.02

IS29.67 |0.47 190.59 309.45 6_.54 17 $6 6 _9Z9.7 _.8_ _8_.8_

2]03.91 -_7.70 45.40 314.33 101.71 3 _8 49 1703.9 -29.80 37.12

4285.07 11.52 122.03 )D_,86 62,25 19 7 51 3685,] 7.77 169._1

Z051.15 -30.93 25.32 313.46 |05.33 9 IS 18 1451.2 -26.52 16.95

4110.99 14.47 157.1! 307,19 58.69 20 0 39 35|0.6 10.22 190.59

NI0-COURS[ £XECUTION ACCURACY CR?|T 0[TERMJNA TIC_ ACCURACY

$GT 848.4 $GR 453.1 SG3 119.? ST 224.? SR 39?.2 55 _26.8

RRT .Z96_ RRIr -.316Z RTF -.7367 CRT -.6012 CRS -.9928 CST .6960

SGB 961.8 RZ3 -.0481 R19 -.2452 LSA 509.5 NSA 169.2 $SA 26._

SGt 86Z.5 SGZ 4Z_.6 THA 11.96 EL! 9H8.4 EL2 165.2 ALF IJ5.69

LAUNCH DATE APR 21 1964 FLIGHT TI_ 80.00 ARRIVAL CATE JUL _0 1964

HEL|OC[NTR|C CCeIIC

RL 150.55 LAL -.00

RP J08.93 LAP -Z.36

RC 9|.65Z GL -13.$0

PLAN(T(XENTR_C CONJC

C3 Z0.729 VHL A.553

LNCH AZNTH LNCff TII_

90.00 I 56 Z5

90.00 16 13 31

JO0.O0 3 ZZ 35

JO0.O0 l? 40 3

110,00 4 41 48

I10.00 18 $? |9

OIFFERENTIAL CORR[C?IONS

TOE .1214 TRA -.4540 TC3 .G156 BAU ,_|42

ROE -,2717 RRA .O|J6 RC3 .3369 FAU .03849

FOE -.4118 FRA .0118 FC3-1.607_ BSP 26|6

BOE .2976 8RA .4541BC3 .7728 FSP -346

OlSrA_[ Z06,19J

COL 110,93 VL Z6,088 GAL -4.48 AZk 9Z.16 HCA 89.44 SNA

LOP _O0.37 VP 36.768 GAP -]_,49 AZP 90,02 TAL 194.41 TAP

GP 10.64 ZAL IZ3,4_ ZAP 13.10 _T5 _08.97 ZA[ |45.86 [TE

122.34 ECC .24|24 |NC Z._598 VI 29.639

Z83.85 RCA 92.83 APO 1_J,86 vZ 34.788

27.Z| ZA( 88.57 [TC 268.28 CLP -7.68

OLA 9.79 RAL 86,43 RA0 6362.8 V[k 11.911 PTH Z.JZ VHP 8.Z07 0PA 3A.02 RAP 116.39 ECC 1.3412

L-| T;M_ IN| LAT IN| L(_IG |NJ RT ASC IN| AZNTN IN| TIM_ _ CST TiM IN| 2 LAT JNJ 2 LONC

Z531.69 -15.29 61.60 311.46 IOZ.lZ Z 38 37 1931,6 -25.86 58._6

4SS8.ZS 11.35 IgZ.ZS _06.95 63.88 17 39 30 5958.3 7,23 18S.iZ

ZZ_3,73 -Z6,_6 41,85 311.16 |03,44 4 0 9 1653.? -14.84 33.70

4311.40 12.40 173,94 306.39 62,_8 19 51 54 3211.4 8.6] 166.28

Z005,83 -_0.02 ZZ.07 310,19 107.02 5 15 J4 140_.8 -27.4A 13.87

4131.07 15,28 IS8.3| 3OA,?? 51,02 19 A6 I1 3532.1 |1.00 191.7_

NI0-COUR_[ EXECUTION ACCURACY OR_|T 0ETERNJNATIC_ ACCURACY

SGT $7_,1 SGR 459.6 SG3 154.2 ST Z32.3 SR 5_2.0 sS _68.8

RRT .3331 _ -.3_07 RTF -.24_4 CRT -.6650 CRS -,9938 CST .6688

$GB 9_$,8 R23 -.0563 R13 -.7601 LSA 528.4 NSA 16A.9 SS* 2?.9

$GI 889.5 $GZ A24.9 THA 12.96 EL| 383.4 EL2 194.8 ALF J]9.59

LAUNCH OAT[ APR 21 196A FLIGHT TIHE 82.00 ARR|VAL C_/E JUL }2 ]964

HELI(XENTR_C CON JC

RL 150.39 LAL -.00

RP 108.94 LAP -Z.49

RC 53._AZ GL -|A.80

PLANETO_ENTR[C C_IC

C3 19.891 VHL 4.460

LHCH AZM_H LNCH TIIM[

90.00 J 59 33

90.OO 16 6 50

JO0.O0 3 25 3

IO0.OO 17 24 1

IJO.O0 • 42 45

liD.DO 18 ZZ 49

OJF_ERENTIAL CCI_'R(CTIONS

TOE .1340 TRA -.4319 TC3 .7552 BAU .224fl

ROE -.Z_12 RRA .0109 RC3 .3226 FAU .041_

rOE -.4RZ9 FRA -.0Z83 FC3-|.8236 8SP 27J2

80E .185Z 8RA .4514 BC} .8444 FSP -39A

01STANCE 213.006

LOt. 2|0.93 VL 26,264 GAL -4.95 AZL 92.49 HCA 92.60 SNA

LOP ]03.53 vP 36.991 GAP -11.6Z AZP 89.89 TAL 195.45 TAP

GP 11.39 ZAL 124.94 ZAP lS.IZ [T$ 514._8 ZAE 142.71 ET[

12_.39 ECC .23129 INC Z.4939 vl 29.635

288.09 RCA 94.29 APO 151.99 v2 34.786

27.63 ZAC 89._8 ETC 268,09 CLP -10,01

0LA 8._5 RAL 84.73 RAO 6567.8 VEL 1|.888 PTH Z.ll VHP T.?Z8 OPA 34.70 RAP 117.90 [CO J.3Z74

L-I TINt£ IN| LAT IN| LONG IN| RT AsC JNJ AZNTH |NJ TIRE PC) CST TIN |NJ 2 LAT[NJ Z LONG

248|.36 -2_.0Z 59.11 308,59 103.71 _ 40 95 1881.A -22.89 5J,09

45$8.83 12.2A 19A.03 30A.62 64.27 IT 13 19 5988.8 8,68 18T.|_

220fl.63 -26.15 38.51 308.23 I05.02 4 I 48 1605.6 -23.83 30,a8

4339.80 13.29 17_.19 _d_l,14 62.9? IB 36 21 _T39,9 9.96 168.38

1962.45 -Z�.lT 19.02 307.Z0 108.67 5 15 28 1362.9 -26.34 10.98

4153,74 16,05 15_,65 _K)Z.3? 59.41 19 32 4 )555.? 11.87 153.04

N|0-C_uRS[ EXECUTION ACCURACY C_81T 0[TERNINAT|ON ACCURACY

$GT 893.9 SGR 467.? $63 150.4 ST 241.6 SR 323.6 S$ 4J5.2

RRT .3731 RRF -.42?9 RTF ".7607 CRT -.7269 CRS -.9931 CST .T093

SGB IOOB.5 RZ3 -.0660 RJ3 -.2735 LSA 956.0 NSA 160.0 SSA 28.7

$61 9|5.2 $62 4Z3.6 THA 14.15 ELl 378.1 EL2 142.0 ALF 123.91

LAUNCH Date APR 21 1964 FL|GHT T|i_ 84.00 ARRIVAL DATE JUL |4 |964

Ht[L|(X(NTRIC CONIC

RL |50.35 LAL -.0(3

RP 108.94 LAP -Z.$!

RC S5.J15 6L -15.98

PLAN_[T(_,(NTRJC CONIC

C3 19.Z35 VHL 4.._6

LNCH AZNTH LIN_N _INl[

90.00 Z Z 56

90.00 15 80 38

JO0,O0 3 17 46

JO0.O0 12 8 Z8

110.00 4 44 0

1|0.00 18 8 AA

O|FFER(NTIAL C_RECTION$

TO( .1429 TRA -,dlog TC$ ,8075 8&U ,2342

RO£ -.2308 RR_ .0_07 RC3 .4110 FAU .04572

roe -.$65A rR_ -.0£93 r(3-2,0919 BSP 2800

80( .2237 BRA .AlZO 8C3 .9107 rSP -449

01STANCE 219.710

LOL 210.93 VL 26,4Z3 GAL -4.61 AZL 92.63 P_CA 93,76 S_A 1Z4.36 (CC .22335 INC 2.6274 Vl 29.639

LOP ,106.69 VP 37,00_ GAP -10.79 AZP 89.74 TAL 196,50 TAP 292.26 RCA 96.59 APO 152.13 v2 54.284

GP 12.Z3 ZAk 126.32 ZAP 12,_8 (TS 318,92 ZA[ 141.75 ET£ 28.27 ZAC 90.28 ETC 26T.92 CLP -|2,44

DLA 7.30 RAL 83.12 RAO 6567.8 V£L il.838 PTH 2.10 VHP 7.217 OPA 39.43 RAP 1|8.92 ECC |.3|66

L-Z T|M[ IN| LAT IN| LONG JNJ RT AsC IN| AZNTH _NJ TIN[ PO CST TIM |NJ 2 LAT JNJ 2 LONG

24_3.24 -24,ZO 55.82 )05.9| 105.16 2 43 29 1835.Z -2|.89 4T.92

4611.02 13.J9 |9_,93 _2,64 64,71 17 7 39 4021.) 9,62 J89.0!

1139,1K) -15.30 35.3e 305.57 106.48 4 3 46 J_99.6 -22,80 27.49

4369.9& 14,21 126,95 302,13 6_.42 IB 21 18 3769.9 |0.93 J70.09

1921.02 -28.23 16.16 _04.48 ]10.13 5 J6 J J32].0 -25.23 8.27

4181.28 16.93 161,11 ]O0.61 59.85 18 18 25 3581.3 12,29 194.44

MI0-CO¢/RSI[ (XI[CUT|ON ACCURACY ORB17 D[T[RN|NATJON ACCURACY

SGT 112,0 $GR A28.3 SG3 168.? ST 252.9 SR 301.7 SS _66.0

RRT .4J63 RRF -.4795 RTF -.7702 CRT -.?837 CR$ -.99|0 CST ,7419

$Ge 1029.8 RZ3 -,077? R13 -.?859 LSA $88,? M?A 156.8 $SA ?9.]

SGJ 939.2 $GZ 422.2 THA J5.54 ELI 372.5 EL2 J27.2 ALF ]28.62

1522



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19645

LAUNCH OAT[ APR 11 1964 FLIGHT TINE 86.00 ARRIVAL ;ATE JOL ]6 196A

HELIOCENTRIC CONIC

RL 150o35 LAL -.00

RP 108.95 LAP -Z,75

RE 56.890 GL -|7.15

PLANE/CK_ENTRZE CONIC

C3 18.235 VHL 4.}Z8

LNCH AZNTH LNCH T|M[

90.00 Z 6 37

90,00 15 H 0

100.00 5 30 49

lO0.O0 16 53 29

110,O0 4 45 3?

IlO,O0 12 55 10

¢|STANCE ZZ6.i03

LOt. Z10.93 VL Z6.566 GAL -A.68 AZL 92.76 HCA 98.9Z SNA IZ5.25 [CC .Z1529 INC Z.T650 vJ 29.655

LOP }09.85 VF 37.105 G&P -10.00 AZP 89.57 TAL 197.53 TAp 296,45 RCA 98.ZZ APO 15Z.Z8 v? 3A,784

GP 13.16 ZAL 1Z?.52 ZAP 19,84 [T5 3ZZ.54 ZA[ 140.98 [T[ Z9.14 ZAC 9|.Z7 [TC Z67.78 CLP -14.98

DLA 6.04 RAL 8|.6Z RAO 6567.8 VEL 11.837 PTH Z.ID vHp 6.832 0PA 56.Z6 RAP 119.A3 EEL 1.3083

L-1 T|N[ INJ LAT INJ L(_qG INJ RT A$C ]NJ AZNTH INJ TIN[ PO CST TJR INJ Z LAT |NJ 2 LONG

Z382.20 -23.35 5Z.?Z 303.53 |06.49 Z A6 ZA 1282.2 -?0.82 4A.93

4854.68 14.|6 197.92 500.86 65.ZZ ]6 5Z 35 4054.? 10.?0 190.95

2115.8{} -24.42 32.39 _03,17 107.80 4 6 5 15|5.6 -21.75 24,60

4401.52 15oli 178.81 3.00.36 63.93 18 6 50 3801.5 11.54 121.90

1881.50 -22.2? 13.48 _OZ.O4 ||1,45 5 16 59 1281.5 -24,11 5.74

4208.30 IT.85 16Z.67 298.88 60.35 19 5 ]8 3608.4 13.27 155,94

O]rFERENTJAL CCIIRECTION$

TOE .1614 TRA -.3906 TC3 .8508 8AU .1431

R0[ -.Z078 RRA .0409 RE3 .4673 FAU .04998

rOE -.6624 rRA -.1182 FC3-?.3093 83P 2887

80£ .2651 8RA .3928 8C3 .9707 _SP -5|1

MI0-CCURSE EXI[CUTION ACCURACY C_8IT 0[TERNINATION ACCURACY

$GT 926.6 SGR 492.2 SG3 189.1 ST 265.5 SR 275.8 SS 521.!

RRT .4624 RRF -.5_48 RTr -.?260 CRT -.8538 CRS -.9_73 CST .?738

SG8 |049.2 R23 -.0912 RI3 -.7974 LSA 622.1NSA 154.8 SSA 29.0

$G| 961.1 $62 4L_0.8 THA |T._0 ELI 366.6 EL2 110.3 ALF |35.68

LAUNCH OATE APR 21 1964 FL[{d'IT TIN( 68.00 ARRJVAL CAT[ JUL 18 196A

HELIOCENTRIC CON|C OISTA_E Z33.080

RL 130.35 LAL -.00

RP 108.95 LAP -2.84

RC 58.230 GL -18,31

PLAN(TOCtNTRIC CON|C

C3 18.382 VHL 4,Z86

LNCH A2MTN LNCH TJN_

• O,O0 2 JO 38

90.00 15 20 !

JOO.OO 5 54 13

100.00 16 39 6

i10.00 A 4? 38

llO,O0 l? 41 11

LCX. 110.93 VL 26.694 GAL

LOP 3|3,01 VP 37,196 GAP

GP 14,21 ZAL 128.1_ ZAP

-4.?4 AZL 92.90 HCA 102.08 SNA 126.06 £CC .Z0910 INC 2.9010 vl 29,633

-9.24 AZP 89.39 TAL |98.54 TAP 300.62 RCA 99.?0 APO 152,42 V2 34,7_4

22.5| ITS 325,06 ZA[ 140.39 [TE 30.27 Z4C 92.55 ETC 262,67 CLP -17.64

0LA 4.79 RAL 80.15 RA0 6582.? VEL |1.8Z2 PTH Z°09 VHP 6.454 0PA 57.22 RAP 120,23 ECC 1.3023

L-| TIN([ [NJ LAT IN] LONG IN] RT A$C IN] AZMTH ]NJ TIME PC) CST TIN ]NJ 2 _AT ]NJ 2 LONG

1343.14 -22.42 48.29 3_|.43 |07.?0 Z 49 41 1743.1 -19.84 42.11

4609.42 |5.14 Z00.O0 Z99.32 65.78 16 38 |0 4089.4 11,24 192,97

Z073.31 -Z3.fl] 29,59 _01.05 109.D1 4 8 47 |473.5 -20.?0 21.92

4434.Z8 16,|4 180.73 298.84 64.49 17 53 O 3834.3 12.57 173,78

1843.77 -16.31 10.97 299.88 111,66 5 18 2? 1243.8 -23,01 3.3?

4238.29 18.80 164.33 297.40 60.91 18 52 a8 3636.8 14.27 13T.5_

0|FFERENTIAL CC_RECT|CI_I8 N_0-COURSE ExECUT|ON ACCURACY ORBIT O[TERNINATION ACCURACY

TOE .1251 TRA -.32|8 TC3 .8835 BAU .2514 SGT 936.6 SGR 510.9 SG3 212.0 ST Z28.9 SR 245.6 S$ 580.5

ROE -,1818 RRA .0317 RC3 .517_ FAU ,05424 RRT .3096 RRF -.5930 RTF -.7837 CRT -.8768 CRS -.9815 CSf ,8054

rOE -.7253 rRA -.1743 FC3-2,5804 88P 2962 SGB 1066,9 RZ3 -.1022 RI3 -,8083 LSA 671.3 HSA 153,8 SSA ?_.4

80[ ,2531 BRA .3754 8C3 1.0138 rSP -581 $GI 980.8 SGZ 419.8 THA ]9.18 ELI 360,2 EL2 91,5 ALF 139,J4

LAUNC_ care APR ?| 1964 FLIGHT TINf. 90.00 ARRIVAL CArE JUL 20 |964

HELIOCENTRIC CONIC

RL 150,33 LAL -,00

RP IO6.94 LAP -Z.94

RE 60.637 GL -19.46

PLANErC_EN/R(C CONIC

C3 18.111 VHL 4.256

LNCH AZNTH LNCff ?1HE

90.00 Z 15 3

90.00 15 5 41

100.00 3 38 3

JO0.O0 16 Z5 23

;10.O0 a 50 5

l]O,O0 IT 29 49

OlSTANCE 239.240

LOt. 2]0.95 VL 26.808 GAL -4.80 AZL 93.04 HCA 105.Z3 SRA |Z6.29 [CC .20319 ]NC 5.0422 Vl 29.6_5

LOP 3J6.18 VP 3f. ZT9 GAP -8.51 AZP 89,_0 TAL 199.51 TAP ]04.T5 RCA ]01.03 APO 152._6 V| ]4.?84

GP [5.57 ZAL 1Z9.64 ZAP 25.38 Ef5 3Z?.5A ZAC J39.96 ETE 51.T0 ZAC _3.54 ErC 262.59 CLP -20.45

0LA 5,54 RAL ?9.00 RA0 656T.7 VEL 11.811 PTH 2,09 VHP 6.082 CPA 58.5] RAP 120.90 [({ I.Z9_!

L-I Tll4_ IN] LAT _NJ LONG |NJ R? ASC IN] AZNTH IN] TIME PO CST TIN IN] Z LAT |NJ Z LONG

2300.88 -21.56 42.02 299.59 108.81 Z 53 24 ltOOo9 -18.80 39.44

4225.15 18.|2 |OZ.|6 298.04 66.40 16 Z4 26 41Z5.1 [z,79 [93.06

2053.12 -22.59 28,94 Z99.20 110.11 4 il 36 ]455.2 -19.65 19.38

4468.0? 1T,IZ |82.79 |�?,ST 65.11 17 39 _l 3868.1 13,62 1T_.74

1807.69 -25.34 8.61 297,99 |13.75 5 ZO 13 IZO?.? -21,91 1.14

4266,32 19.26 166.07 298.17 61.$Z |8 40 56 3666.5 15,81 159.19

O[rrERENTJAL CC_RECTION$

tOE .1899 TRA -.3533 TC5 .9066 8AU .2595

ROE -.1546 RRA ,0635 RC3 .5713 FAU .08005

rOE -.9029 FRA -,2324 FC3-2.8202 85P 3063

_0[ ,2448 eRA .3589 8C3 1.0716 FSP -685

MI0-COURS[ ExECUT[C_ ACCURACY C_IT OETERNZNAT|ON ACCURAC_

SGT 94_.3 $GR 555.8 SG3 252.7 ST 195.8 SR 2|0,2 $$ 643.5

RRT .5370 RRf" -.6_Z2 RTF -.2891 CRT -.9155 CRS -.9715 CST .B373

SG8 |08_.9 RZ3 -,|_35 R13 -.8203 LSA 223,1NSA 153.2 SSA 27.5

SGI 999.5 $GZ 419.5 THA Z|.56 £L1 354.4 £L2 ?0°1 ALr 143,22

LAUNCH 0ATE APR 21 ]964 FLIGHT TJI_ 92,00 ARRIVAL CAT[ JUL 22 196A

H[LZO(ENTR]C CONIC

RL [50.3_ LAL -.00

RP IO8.94 LAP -5.O2

RC 62.604 GL -_._

PLANKTOCENTR|C CON|C

C3 11.951 VHL 4.Z37 _L4 Z,30 RAL

LNCH AZNTH LNCH TIM( L-| TIN_ INJ LAT

90.00 2 Jg 55 226_,]7 -Z0.85

90.00 |4 5Z • 4261,T] 1_.11

ZO0.OO 3 4Z ZO ]994.34 -Z1.66

[00.00 16 12 18 4502.77 1_.]0

110.00 4 53 Z 1?73,0fl -Z4.3?

110.00 J? 18 6 4Z96.83 _O.T4

O]_rERENT_AL CCWRECTfON$

TOE .ZOl3 TRA -.3387 TC3 ,9]3Z 8AU .Z68Z

RO[ -,l_Z8 RRA .0761 RE3 ,6Z99 FAU .06585

rOE-].0590 _RA -.}058 FC3-$.1736 8SP 31Z1

BO£ .2358 8RA .3422 8C3 1,1093 rSP -751

0ISTAM([ Z46.381

LO_. Z10.93 VL 26.909 GAL -4.85 AZL 93.19 HCA 108.39 $MA 127.46 CCC .19798 JNC 3.1828 vl 29.635

LOP 319.3_ VP 37.333 GAP -?.81 AZP 88.99 TAL 200.43 TAP 308.83 RCA 102.22 APO |32.69 v2 34.?66

GP 16.62 ZAL [30.43 ZAP 28.47 ITS 319.24 ZAE 139.68 ET[ 33.46 ZAC 94.84 ETC 167.56 CLP -23.41

??.9{] RAD 656?.? ¥[L ]1.804 PTH Z,09 VHP 5.?3? 0PA 39.55 RAP 12].42 [CC 1,2954

|NJ LONG JNJ RT A$C |NJ AZMTH JNJ TIN[ P_ CST TiN IN] 2 LAT |NJ 2 LONG

44.39 198.01 ]09.81 Z 32 35 1660.Z -|?,?6 36.91

Z04.59 192.01 6?,08 16 L? 24 416].? 13,86 197.22

14,44 292,00 111.11 4 ]5 34 1394,3 -18,60 16.9_

|84.9_ 296.55 63.?9 12 Z? Z| 5902._ 14,68 [T7.T_

6,39 298,36 114,T4 5 ZZ 35 ||75.1 -20,85 339.04

162.90 29_.|8 6Z,ZO |8 19 A3 3696.8 16.86 160.92

N_C-COUR$( [X[CUT/CIN ACCURACY C_qS]T _CT(RN|NATION ACCURACY

SGT 939.? SGR 568.4 SG3 265.8 $1 305._ SR 169,T $$ 713.6

RRT .6003 RRF -.?098 RTF -.?895 CRT -.945? CRS _.9526 CS1 .8307

$68 1098.Z RZ3 -,[4_4 R|3 -.8505 LSA ?79.2 NSA 1_3,B SSA 26.3

$GI 10|4.3 $G_ 4Z|.Z THA 24.43 EL| 346.3 EL2 48,7 ALF 15_.21

J523



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19643

LAUNCM 0ATE APR 71 19G4 GLIGHT TIWE 94.0D ARRIVAL 0ATE JUL 24 196A

HELI O(£NrRIC CONIC

RL 150.3_ LAL -.00

RP 10_,9_ LAP -},ll

RC 64.6Z4 GL -21,73

PLAN4ETC_ENTRIC CON_{

C3 17.875 VHL 4.Z78

LNCH AZNYH LNCH TINE

90.00 Z _5 18

90.00 14 39 1

JO0.DO 3 4T 8

IO0.OO 15 39 5_

liD.DO 4 56 30

110.00 I? 6 39

LOt. 210.93 VL 16.999 GAL

LOP 3Z2,51 vP 37.420 G4P

GP 18,11 ZAL 131.05 ZAP

DISTANCE 233.001

-4.90 AZL 93.3A HCA 111.55 SNA

-?.I4 &ZP 88.77 TAL ZOI._9 TAP

31.77 ETS 3S0.9I ZAE 139.33 ETE

IZ8.03 ECC .193¢2 INC 3.3380 ¥1 29.63_

31Z,84 RCA ID3.Z8 APO 152.8? v2 34.?88

3_.6Z ZAC 96.28 ETC ?67.56 CLP -Z6.56

OLA 1.06 RAL 76.93 R40 6367.? VEL 11.801 PTH Z.09 VHP

L-I TJNE INJ LAT INJ L(_G |NJ RT A$C INJ AZNTH INJ T|NE

ZZZ0.?A -19.?Z 41,87 196.67 110.74 3 Z 19

4799. I7 I8.OB Z06,?I Z96.2I 67.83 15 59 0

1956.77 -Z0.TZ ?Z,04 Z96.25 11Z,04 4 19 45

4338.37 19,08 187.09 295,77 66,54 17 13 30

1739.63 -Z3.40 4.78 Z94.98 113.66 5 ?5 30

4378.Z8 ZJ.73 |69.80 Z94.44 6Z.94 ]8 19 7

OlrrERENTIAL CC_RECTIONS M|0-COUR$E ExECuTION ACCURACY

rOE ._099 TRA -.3273 rc3 .9037 BAU .2722 $GT 918.Z SGR 6lO.I 863 Z96.3

ROE -,0863 RRA .0896 RC3 ,6934 FAU .07109 RRT .6)?Z RRF -.7636 RTF -.786!

FOE-J.Z311 FRA -.3793 FC3-3.4915 8SP 3164 SG8 IlIO.8 R23 -.164Z R13 -.#409

OOE .ZZTO 8RA .3393 OC3 1.1390 FSP -847 56| IOZ6.1 $6Z 423.4 THA 77.93

3.418 OP& 40.97 RAP 121.77 ECC 1.2947

PO CST TIN INJ Z LAT INJ 2 LONG

16ZO.? -16.72 34,48

4199.Z 14.97 199.46

1336._ -17.55 14.68

3936.4 15.74 179,88

1139.6 -19.76 337.04

3?28.3 17.93 162.74

ORBIT DETERMINATION ACCuRACy

51 314.9 SR 124.0 SS 785.4

ERr -.9678 CR$ -.9035 CST .8633

LSA 840.? N54 154.8 SSA 25.0

ELl 337.1 EL_ 29.? ALF J58.97

LAUNCH OATE APR ZJ 1964 FLIGHT TII4( 96.00 ARRIVAL _ArE JUL ?6 1964

HELI(XENIR|C CONIC DISTANCE 259.600

RL 150.33 LAL -.O0 LOt. 210.93 VL 27.07? GAL -4.94 AZL 93.50 HCA 114.7! SNA lIB.5? ECC ,18944 INC 3.4966 vl ?9.635

RP 108.91 LAP -3.18 LOP _5.68 vP 37,479 GAP -6._0 AZP 8_.34 TAL ?OZ.08 TAp 316.7_ RE4 |04.eZ APO 152.93 v_ 34.791

RC 66.691 GL -ZZ,90 GP 19.71 ZAL 131.51 ZAP 35._1 _TS 3_Z.4_ ZAE 139.4_ [TE 3B.ZZ 2AC 97.86 ETC _67.62 CLP -Z9.91

PLAN£TC)CENTRZC C_|_

C3 17,873 VHL 4.ZZ8 DLA -.I8 RAL 76.I3 RA0 6_67.7 VEL II,80J PTH Z.09 VHP 3.1Z_ OPA 42°58 RAP 171.97 ECC 1.7941

LNCH AZNTH LNCH TIN? L-I TIME INJ LAT INJ LONG |NJ RT ASC [NJ AZNTH INJ TIME PC) C$T TIM [NJ ? LAT INJ ? LONG

90.00 2 31 13 ZIS_,Z? -J_.77 39,45 _93._8 Ill.60 3 7 37 136Z.3 -15,67 37.14

90.00 J4 76 33 4837.57 19.05 _09.11 295.66 68.65 J5 47 13 4Z37.6 15.98 ZOI.?_

100.00 3 3Z 30 J�ZO. J6 -19.77 19,74 Z93.I9 1J_.89 4 74 30 1370._ -16.50 1_,47

100.00 15 48 J 4_74.91 Z0.05 J89.36 795.13 67.35 17 4 16 3974,9 lG.B1 18?.07

lJO.OO 3 0 _3 1707.15 -22.43 2.26 293.83 116.50 5 29 0 21D7.2 -18,69 333.17

liD.DO I6 36 _7 4_60.69 ZZ.TZ |71,80 795.93 63.74 JB 9 8 3760.7 19.OJ J64.63

OJFF[RENTIAL COIRRECT_C)NS NID-C(_}RSE EKECUTICN ACCURACY _BIT 0[TERMINATION ACCURACY

TOE .ZIA9 TRA -.3_97 TC3 .8778 BAU .2779 _G1 907.| SGR 667.9 S_3 3Z9.3 ST 319,6 5R 76._ $5 860.9

ROE -.0446 RRA .1043 RC3 .7627 YAU .D7_76 RRT .6630 RRF -.8119 RTF -.7777 CRT -.9Z96 CRS -,7216 CST .8704

FOE-J._Z59 FRA -.4579 FC3-3.8132 BSP 3ZOI 5G8 11_3.3 RZ5 -.1837 RJ3 -.85_3 LSA 907.9 MSA 133,9 SSA ?3.6

6OE .?195 eRA .3358 BC_ 1.1628 rSP -952 SGI I0_6.6 SGZ 433.2 TH4 32.19 EL1 327.4 ELI 27,5 ALF 1_7.39

LJUNCM O_T6 APR ?I 1964 FLIGHT TIME 98,00 *RRIV4L CAIE JUL 2_ 1964

HELI C_ENTRJC CONIC

RL 150.33 LAL -.OD

RP 100.91 LAP -3.24

RC 68.798 GL -74.07

!_LAN[ rC_ENTRI( CONIC

C3 17,937 VML 4.233

LNC_ _ZMTH LNCH TJNE

90,00 ? 37 30

90.00 14 14 40

100.00 3 38 30

lO0.OO 15 36 41

110.00 5 5 14

IJO.OO I6 46 ??

LOt. Z10.93 VL ?7.145 GAL

LOP 328.84 vP 37.33Z GAP

GP ?J.48 ZAL 131,79 ZAP

0I$TANCE ?66.176

-4.97 4ZL 93,66 HCA Jl?._? SWA 129.04 ECC .18598 JNC 3.6676 vl 29.635

-5,89 AZP 88.? 9 TAL ?O2.?B lAP 3?0.65 RCA 103.94 APO 133.03 v? 34.795

39.08 EtS 333.89 ZA£ 1_9.4} ETE 41.32 ZAC 99.59 ETC 767.73 CLP -33.47

OLA -1.43 RAL 75.47 RAG 6567.7 VEL 11.803 PTH ?.09 yHP 4.863 CP_ 44.39 RAP 121.83 ECC 1.2952

L-I TIME INJ LAT [NJ LONG JNJ RT ASC JNJ AZMTH INJ TIME PC) CST TIM INJ 2 L4T JNJ ? LONG

2144.43 -17.81 37.D9 294.71 11_.39 3 13 34 1544.4 -14.67 79.86

4877.08 20.OI Z11,61 Z95,34 69.54 15 35 5T 4777.1 1T.05 204.19

1884,19 -1_.80 17.51 794.27 113.68 4 79 33 1784.? -15,44 J0.33

4617.36 ZJ.OZ I91.74 794.97 68.Z4 16 53 33 40I?.6 17.88 1_4.35

1675.3A -?|.AS .31 ZgZ.gZ 117.27 5 33 9 1075.3 -1T.63 353,?T

4394.17 ?3,7| 173,69 293.63 64.65 17 39 41 3794,? ?O.lO 166.67

OIFFERENTIAL CO_'RECrIONS

TOE .Z165 TRA -.3135 TC3 .8384 BAU .1645

R0£ .0044 eRA .J207 _C3 ._392 F_U o08591

F0[-1.64_7 FRA -.3428 FC3-4,146_ _SP 31_3

00E .Z166 8RA .3359 OC5 1,1863 FSP -I071

MID-COURSE ExECuTION ACCURACY L-'W_IT 0ETERMINATJON ACCURACY

SGT 877.6 SGR ??9.4 563 364.8 ST 3?0.I SR 53._ SS 941.4

RRT .6832 RRF -.8538 RTF -.7630 CRT -.?345 CR$ .?185 CST .8737

SGO I|41.1 R?3 -.1961 RI3 -,_673 L54 983.? NSA 156.7 SSA ?2.?

SGI 1050,9 SG_ 444.8 THA 37.39 ELI 3_0,3 ELZ 5Z.Z ALF 177,68

LAUNCH OAfE 4PR ZJ 1964 FLIGHT TIN( |00,00 ARRJV4L CA TE JUL 30 1964

HELIOCENTRIC CCXNIC D/STANCE 772.728

RL 130.33 LAL -.0O LOt. 210.93 VL 77.Z04 GAL -4.99 AZL 93.84 HCA I_l,O_ SN4 IZ9.44 ECC .18298 INC 3.8387 VI ?9.633

RP 108.90 LAP -3.29 LOP 33Z.0| VP 37,_78 GAP -3._9 AZP 88.0Z TAL 203._9 TAP 314,47 RCA 103.75 APO 153.1? v? 34.799

RC 70,942 GL -Z3,77 GP Z3.43 ZAL 131,_ ZAP 43,10 ETS 335.35 ZAE 139.39 ETE 44.97 ZAC 101.48 ETC 267,90 CLP -37.76

PLAN_TOCENTRIC CCINIC

C3 18.063 VHL 4.150 DLA -2.69 RAL 74,94 RAO 6567.7 VEL 1J.809 PTH 2,09 VHP 4,631 OPA 46.41 RAP 17|.54 ECC 1.7973

LNCH AZMTH INCH TIME L-I rIME INJ LAT |NJ LONG JNJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

90,00 2 45 8 Z106.63 -16.8_ 34.?? Z94.O7 115.1_ 5 Z0 15 15D6.8 -1),54 27.63

90.00 14 3 1J 4917.94 20.96 Z14.73 295.Z5 ?0.5_ 15 75 9 4317.9 18,J2 ?DG,?J

JO0,O0 4 5 13 1_48.48 -17,61 15.37 793.61 J14.41 4 36 2 1248.5 -14.37 8.??

100.00 15 15 47 4651.51 2|,96 194.Z3 Z94.65 69.Z_ 16 43 19 4031.5 18,96 186.74

I|O.OD 3 I0 35 J643.67 -Z0.46 338.41 792,23 1J8.00 5 37 59 ]043.9 -16.55 331.46

JJO.OD 16 36 35 4478.90 74.71 J76.10 293,61 65.39 17 5D 44 38?8,9 ?J,?O 16_.70

OIFF[RENT_AL CCNRECTION$ MI0-COURS[ EXECUTION ACCURACY ORBIT 0[TERNINA TION ACCURACY

TOE ,Z098 TRA -,3]44 TC3 .7759 _AU .7908 SGT 833.7 $GR 808.6 5G3 400,_ 5T 31D.8 SR 101.9 $S J072.8

ROE ,060_ RRA ,1379 RC3 .9707 FAU ,09300 RRT ,68_0 RRF -.8879 RTF -,?394 CRT .37_5 CRS .6641 CST .8670

F06-1.8643 FRA -,6749 FC_-4,4576 05P 3]78 568 JJ6|.4 RZ3 -,Z009 R13 -.883_ LSA 1061.9 MSA 157,# $54 ?D.?

80E .7183 BRA .3433 BC3 1.Z041FSP -lj87 5G1 1063.3 SGZ 467,1 THA 43.7_ ELI 315.? EL? 85.6 ALF 19.30

1524



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

;LAU_CN 04T[ APR Zl 1964 FLIGHT TIN| 1OZ.00 ARRIVAL DATE AUG I 196•

_R[L.I(XiMVRIC CCUI( O|STANCtr 111,g.156

RL 150o$5 LAL -,00 LOt,. Z10.93 VL. Z?.154 GAL -5.00 AlL 94.03 NCA !1•.19 SNA 116.76 [CC .180•1 XNC •.OZ¢J Vl 19.635

Re 108,68 LAP' -3,$3 LOP 335.10 V? $?.611 GAP -4.73 AlP •?.173 TAL 103.91 TAP $I•.10 RCA 1D6.$7 Af_ 155.19 Vt 3•.80•

I1¢ Y$.116 GL. -16.51 GP 15.55 ZAL 151.•4 ZAP 411,.34 IETIi 336.•• ZA[ 1311.IY £1r[ 411.16 ZAC 105.5• [TC 1611.1• CLP *•1.31

PLANIYOCENTRIC CONIC.

¢3 18.149 VHL 4.Z!?T OLA *$.la NAL ?4.56 lA0 6567.11, vEL 11.T1? PTH T.O9 VNP 4.451 DPA •8.6e RAP II0.53 [CC 1.3003

LNCH AZNTH L.NCH TiN| L-| 11,|NO IN• LAY |NJ LONG |NJ NY ASC |NJ AZNYH |NJ TiN( _ C5T FIN |NJ T (.AT |NJ T LONG

if0,00 • 59 14 •069,05 -J5,?t 3T,45 T99,6§ |13,•| $ l,? 43 1465,| o11,•4 15.•0

gO,O• I} 5'I 1 4t$JO,ST •1.•O T]?,O0 ZT5.40 171.§¢ 15 I• 4T 4560.5 19.19 I09.51J

100,00 • IT 49 1611o611, -11,17• 13,1S !'|53,111, 115,10 • 4T 56 ITI1,11, -13,•? 6.15

100.00 15 15 14 461J,1,i L_Z,•4 1H,•7 _5.0| ?0.T• 16 3_.1 16 40••,1 •O.D4 i•9.•?

i10,00 5 1• 41 161•,43 -1•,44 356,53 I•1,75 116,•• 5 43 53 1011,• -15,•6 545,67

I10,00 16 •11' 45 4465,14 T5,11,1 1?T,44 T83,•1 66,65 17 iT 10 3865.1 l•,5• 170,9 p

o|IrF£RfNY;AL CalR_[CY|ONJI NJ0-CJ_tJIRT_ I_XECU11,|Ot ACCUIt&CY (_•lY D£YI[RNZNAT|ON ACCURACy

TO| .1•51 TNA'-.'I•O5 TC3 .6••6 IIAU ,ZlNItt IbG11, ?511.5 _ got.3 665 434.• ST ••T.4 SR 16•.6 S$ 1105.8

ROC .1£t,i RRA .1_3 R¢,I 1.005• rAU .OBf/_ NRY .NIT W -.8150 f(Yl r -.6••T CRF .6865 CR9 .•61• CST .6•90

F0[-•,1•15 IrNA -,17053 Ir¢3-4,174335 T¢P _ _ 1181,T RZ3 -,1001 il,l -,9035 L6A 1147,• N6A 156,6 S$A 19,$

BO_ ,I'i•4 MA ,,i_1(,4 8C3 I,L_40 f¢P -1307 KI 108•,3 _ 4T3,5 TNA 51,31 [LI 5£,1,1 [L.I 1•0.1 AL.F 17,•8

LAUNCH OAT[ AiM •1 I_HN FLIGHT TIN| 104.00 ARR|VAL. OAT[ AUG 5 1964

I_[L IO(fNTII I C C_lq I ¢

mL ],iO,,15 LAL. -,00

RP 1011,66 LAP -3.3•

RC TS, $1 11, 6L -£?. ?1

_.ANKTOC[NTRZ C CONIC

C,l 16,41NI _ 4,30|

LNCH AZNTN LNCH T|NI:

90.00 3 T 16

00,00 1,i 41 3

100.00 4 £1 •

IOO.00 IS 4 54

110.00 5 T3 341

]JO.OO J6 Jl 33

D|$TANC£ _15. ?10

LQ. t|O,•3 VL Z?,.elIQ OAL -5.0] AlL IM.J_3 _(A ]1_15,35 _M

L._ _1e,35 VP 35,153 GAP -4.]L8 AlP 417,43 TAL L_04.34 TAP

GP T?.8• ZAL. 1]1.el lap 51.81 It8 3_.35 ZA£ 138.•? £T[

130,D7 [CC .J58_0 INC 4.Z£96 V• £9+6,15

331.•• RCA 106.•• APO 1555.•5 Vl ,14.810

53.•? ZAC 105.11,6 [tC £66.•5 CL.P -45.6•

0LA o3,31 NN. 54,31 NA0 6565,? _L 11,8£? PTN T,O• mP 4,J61 0PA 31 ,ILF lap 1•0,01 [CC I °30••

L-I TIN| IN• LAT |NJ _ |NJ IT AS(: |NJ AZNTH |NJ TIM| P• CJY TIN IN• T L.AY IN• T LONG

11D50,67 -14,'_ _0,15. T83.44 114,46 3 36 ? 14_0,? -11,50 T,I. 14

5005. T5 L_.84 T1•.•4 _• 3, ?• ?T.?O 15 4 T• 4405.• _O,•G 111.•1

155•,'15 -15.53 10.•? Z•T,•5 115.55 4 30 4T .1111,6.3 o1£.13 4.0•

4734,80 _3,8• IJP_,_I L_95,41 ?1,4T 16 T5 48 4134,0 •1,14 1•1,911,

1580,II41 -IT,3• 354.•7 6t11,4• 1111,33 5 4• 5T •110.? -14,55 ,i•17.119

4_O3.15 tl.?l 1_0.8f 184._S 1?.83 |? 33 36 3903._ e Z,I.45 117,1.•5

_IIIIIT O(TSRNINATI_N ACCURACY

St 164.E M •60.0 Jill 1190.3

cRlr .?0•O CR9 .•8556 C5T .11111

L.¢A 1140.6 MSA 155.6 S$A 16.0

EL! 556.0 [L• 146.5 AL.I r •7.35

OIIrlrSI_I4YlAL ¢¢ll#TC T 1¢111

tOll .J?lO TRA *.3,111 tC3 ,585J il_/ ._0_!

ROE .lOT3 #llA .]55• R¢,I 1,0tlt1• IrAU .10_31

IrOE*•.•l,l$ IrRA -.?•O? Irc3-4.1HI?8 II_IP 35411

1101[ .£14• MA .'i749 8C3 I,TS04 FSP -14_?

NI0-C.GURS£ [X[CUT/CN ACCURACY

8GT 514.4 66_ 1011.,1 8_5 471.•

IItRV .•|11 NRF -,•3e_ RYl r -.63TZ

SC4 113•.1 It_3 -.1103 R13 -.•T53

_,J II_W,0 lot S0S,0 T_A (10,06

L•UNCH O•TF 4PR Zl 1964 FL.ZOHT Ylt_ 108.00 4RRZV_L 04r[ 4UG 5 196•

Hit L ZOCI_NTR I C C_NIC

RL 1S0.35 LAL -.00

NP 10_ .IJ4 LAP -_o58

NC ?7,_•1 G* -Z9,15

PL•h_ T_q_[NTR 1C CONIC

C) 1_._J5 VHL •. ,i,16

LNCH •lATH LN$_H TIM_

90.OO 5 IZ Zl

90.00 ! 3 30 6

100.00 • 50 30

!00.00 _4 54 56

I10,C)0 5 31 Z?

110.00 16 10 10

01STANCI[ 1•l.156

LOL Z|0.51 VL Z7.550 GAI, -5,0| AlL 54,45 HC4 150,51 SN4

_OP 341.5l VP 517.,6 GAP -5.65 AlP 67.11 T•L.104.66 TAP

G? _0._9 ZAL. 151.10 lAP 54.47 [T6 540.43 ZA[ 156.41 [T[

130.51 [CC .1565_ JNC 4.450T Vl 15,635

535.111' RCA 1011,.54 4_0 155.•9 V• 34.816

59.18 ZAC 109.15 [TC •66.54 C_P -50.1_

OL.A -6,_5 R•L ?4,Z1 RA0 •5611,,8 ¥[L 11,840 PTH Z,JO VHP 4,JZ? 0PA 55.11,9 R•P 116.74 (CO I.,1097

L-I TIN_ IN• LAT IN• L.ONG |NJ Rf ASC IN• AZNTH IN• TIN_ P• CST TIN IN• _ LAT IN• • LONG

1•91.15 -_,i.60 •11,.61 Z_5.45 115.08 5 45 'i• 1'19|.• -10.10 •0.65

5051.?,I •5,76 113.1l T•6.41 11,4.11 14 54 19 4451,11, •1.$5 115.•?

I?,i•.04 -14.61 8.?? 19T.94 116.,111, • 55 19 1155.0 -10.95 1.89

4?90.D9 14,•4 _01.51 T•6.06 ?T.61 16 14 18 •180.1 •_.15 19•.88

1546.10 -17.$0 351.?• T•1,44 11•.•5 5 511, 16 •46.1 -15.15 346.05

454,1.69 Z?.51 163._ _•4.•5 6•.15 17 15 56 ,1545.11, •4._5 1?5.85

_I_8IT DET(IhlINATION ACCU_•CY

ST _2•.11, SR 590.6 S$ 1_71,_

CRT .6451CRS .995• CST .?ZZl

LSA 1_,15.5 NSA 100,7 $34 16.6

[LJ 411.? ILl 155.1AL.F 66.01

0|FFERENTI&L C_R[CTI_JN$

TO[ .1_31 TRA -.3494 T(5 .417,14 •AU ,3_5

_0[ .1989 RR4 .1945 RC,I 1.1515 F•U .11105

F0[-Z.9661FRA -.640• FC5-5. J5_1 89P 3?_$

80[ .3181 8NA ,4DOI 9C5 1,1611FSP -153T

NI0-COURS[ [X[CUTION ACCURACY

S_T •44.6 S$dl 1131.9 SG5 50l.?

RNT ,5086 _ ".•515 ffYF *.5177

868 J30_.6 R'Z3 -.JJ5_ RI,I *.•455

SOl 11•1.0 SGT 5T?._ THA 69.65

L4UNCH OAT[ MP/I •1 1964 FL.IGHT T|I•_ 108.D0 4RRIVAL OAT[ &UG ? 1564

HILZOCENTRIC CONIC

RL 150.35 LAL. -.00

nP IO6.¢Z LAP -5.'1•

RC ?9,11,94 GL. -_O.50

PLAN_TO_ENYR_C CONIC

C$ 19,•11 VNL. 4,3415

LN$_ AZNTH LN_N TIN£

eo.oo $ T,I 40

9_.00 13 1_ I

100.00 4 41 •

100,00 J4 44 J?

110,00 5 40 •1

I10,00 16 1 30

OISTA_K:£ 19•.6•1

LO_ •10._3 VL. Z?.55• GAL. -4.•• AZ_ •4,6• HCA 155.65 S_

L.OP 544,?O VP 37,?IT GAP -5.14 AZP 86,?5 TAL 104.88 TAP

G? ,13,03 ZAL 130.4_ TAP 61,T? [T_ 54T.56 ZA[ 155.54 EYE

1_0.51 [CC .1?454 fNC 4.65_6 Vl 19.635

,136.56 NCA 10?.?0 APO 155.51 VZ 34.8_3

65.05 ZAC 110.65 [TC •65.31 CLP -$5.01

DLA -•.13 NAL ?4.T3 NAO 6367.8 VIEL 11.655 PTH 1.10 VHP 4.030 OP4 56.63 RAP liT.Of [CO ].}J_Z

L.-| TZlJ_ |NJ LAT |NJ _ |NJ RT ASC |NJ AZNTH IN• f_ P_ CST T_N |NJ • L•T |NJ • LONG

1•50._O -1_.40 T§.38 _•3.M 115.66 3 56 10 1550.0 -8.84 18.51

5103.?0 E4.(d_ E_._ T•T.$O ?5.65 |4 44 • 450,i.? Z•.45 118.61

I?00,_6 -15.43 6,SO _•5,16 116.•6 5 5 •5 i10_.3 -9.50 355.68

46••.67 TS.?? L_)8.1_ 186.•? 54.,11 16 4 •$ •ZZ¢.? 15.$? 198.05

1514.65 -16.15 350,•7 _•1.•1 1_).55 G 5 ,16 914.6 -11.58 3•4.15

45611',05 _•.?4 166.1_ t•5.•_ 11,1,0.64 IT 1? _? 598?.0 15.81 158.65

_61T O[T[RNINATION ACCURACY

ST 191.? SR 51•.1 SS 13•9.4

CRT o4,164 CR$ +590? C•Y .5D15

LSA 1446,,1 NSA 161.? $$A 15,5

[LI 5_0.9 [L_ 161.4 ALF gO.Z_

OIFF[R[NT/AL. C$WRI[CTION_

TO[ .0901 TRA -,511,•• YC3 ,33_? BAU .53•?

RO£ .,16!7J R#A ._J,l_ RC3 J.T803 FAU ,1J6Jt

_O£-Z.55D6 F_A -.66•? Fc3og.£3T• •5P 39114

SO• .595,1 8R4 .4_06 8C3 1.3118 r•P -1516

NI0-COU_IM[ [XI[CuTI_k ACCURACY

SGT 383,£ _ 1£61._ $G5 5T?.5

R_? .3_53 _ -ol11_33 RTF -.3174

SGT 13•1.1 R_3 -.0•51 RI3 -.5614

661 1_80.5 6GZ _43.5 YH4 P9.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL t, 19643

LAUNCH OaT| aPR f] 1964

_[L/OC[NTRIC C_qZC

RL 150.35 LAL o.0_

mp 1oI.a0 LAP -3,3f

mc 12.043 r.L -$Z.lZ

PLAN(YO([NTI | C CONIC

C$ 1t.70| VNL 4.45p

LNCN AZNTI4 L_H T|N(

10.OO $ 36 15

i_.oo 13 Y 31

100,00 4 S$ 0

|OO.OO J4 33 51

]10.00 S S0 Z4

lJ0.00 ]5 51 41

FLIGHT YIN£ liD.D0 ARRSVAL OAT[ JUG g J964

01STANC[ 305,111

LOt. ZID.89 VL Z7,978 GAL -4.87 AZL 84.t6 HCA 156.84 SNA

LOP 347.tY VP 3T.794 GAP -Z.84 AZP 1|.91 YAL Z09,01 TAP

GP 55.11 Z&L |f9.1S ZAP fd_.|S [T$ 545.04 ZA[ |56,fS IT[

]50.66 [CC .17941 INC 4.9636 vi Z9.635

$41.85 RCA ]Ol.C0 APO 153.31 VZ 34.431

T|.OI ZAC 119.57 [TC Z&8.88 CLP -40.0_

DLA *8.tt RAL ?4.50 RA0 1567.1 V[L 11.871 PTH Z.lJ VNP

L-| TIN£ IN| LAT IN| L(_G IN| RT ASC JNJ AZNTH |NJ TIN|

1301.5£ -l|,|O ZZ.14 184.18 Ill.Z| 4 t II

9198.11 Zf.94 Z_0.40 Z01,41 77.59 14 99 91

1t98,45 -It,IS 4,19 t85,61 1|?,5£ S t0 40

411|,49 El.t8 Z00.67 tll.17 ?6.OZ 15 Sd 58

J4?8,S? *J4.85 541,16 tl£.OZ lZI.IZ 6 ;f 6

4654.07 Z0.75 |10.01 _07.|8 ?t.34 I? 8 55

DJFF[R[NT|AL C_[CTJ_LS NJO-CGUR_[ [||CUT|ON ACCURACY

Y0¢ .OO_ TmA o,404S VC9 .!??5 eA*J .3418 SGT 56£.? 6GR 14OZ.| $49 SA4.?

• 4810 RIIIA ._9_0 RC_ l.SIt| FAU ,|1195 R_T ,0_0l _ -,0718 RTF *.0494

FD[-5.l$$? FRA -.lOSS FC3-S.tO05 IIM B 459t B lSO?.Z ltZ9 -,0141 R13 *.8118

BO[ ,4tli MA ,4134 IC3 1.375t rip -1U5 K| 1601.6 S_ 551.1 THA 88.11

LAUN(N OAT| APll t| ]HA FL|GHT T|N[ ||t.00

H_L|OFENTR|C ¢OqZC DIITAN¢[ 5||,fze

RL 130.9_ LAL -,OO LOL _0.03 VL t?.364 GAL -4.14 AZL IS,t? _A |A0,OO SNA

RP 1OO.77 LAP -$._ LOP _1.08 VP $7.?53 GAP -E.I| AZP eS.0l TAL ZO9.04 TAP

RC D4,51? GL -55.71 G? * _1,?4 tAL |£6.1] ZAP ?|,03 [Y$ _47,_ ZA[ |54.55 IT[

PLAN[TOFKNTNI¢ ¢ON|¢

C$ £O.5lt VHL 4,SO? OLA -|l.tl RAL 74,61 RAO ISl?.l N[L 1|.903 PTH l.lt VHP

9.87Z 0PA 58.$4 RAP ]14.95 [CC ],3141

POCST Y|N IN| Z LAY |NJ Z LONG

1506.5 -7.49 14.03

4358.1 29.55 2f_.30

1059.4 -8.9T 357.38

4181,4 Z4.SJ ZD1,56

878.6 "10.69 34Z.34

4094.1 f?.OS 181,76

OR$|T 0ET[RNINAT]ON ACCURACY

ST 159.5 SR 650.f SS 1411.Z

CRT -.0518 CRS .9889 CIT -.0049

LSA 1965.3 NSA 16t.5 SSA 13.8

ELl 650.2 ELZ ]58.2 ALF 80.0?

_O.DO 5 SO 34 115_.05 -0.ll

• 0.00 It 59 t4 9_t0.t4 J_.SI

|OO,OO 5 I _14 |l|S.l_ -|0.??

tO0.OO 14 £t IN, 4050.55 t7.$6

If0.00 l | 91 144t.48 -|$,ll

llO.OO 1S 45 55_ 41_lS,?| 30,?6

YOI[ -.Ol|t TRA *.441 ? T¢5 ,00_0 B_J ._??

ROll .SIN NA ,t451 R¢5 J.4t?l FAU ,|J_10?

FD[-5.4041 FIA -.flY? FCS-9,O�t4 IlP 47t4

_O1[ .tt50 INIA .SO4] IC5 |,4£?1 FIP -17|4

ARRIVAL OAT[ AUG 1| 1964

130.76 [CC .|?_31 |NC 5.1676 vl f8.635

945,04 RCA lOl.Z5 APO 193.30 Vf 3A.83_

77,15 ZAC !15.17 [TC £?0.59 CLP -65,37

3._97 DPA 6t.76 RAP 1t£.34 £C¢ 1.3343

|NJ LGNG |NJ RT ASC ZNJ _ZNYH _NJ TIN| POCSY TIN |NJ _ LAT IN| f LONG

£0,15 t04.81 I]l,?4 4 t| 54 |_EO.0 -6.0£ 19.3_

t_l,M 1136.17 70._5 14 L_ Z9 4ltO._ 14.65 _8,44

|.14 Z_4*34 11t,09 S 5_ _O 1013,8 -$.84 554.85

_1_.76 _00.1_ ?l.O0 19 44 46 4558.G f5.$5 fO9.49

546,11 tot.6? |Z|.lt $tS 90 141,9 -8.51 340._4

185.96 _l.llO ?4.90 17 1 58 4019.7 18.9D 18f.25

NZO-¢©q_l_ [X[CUTION ACCURACY C_BIT OETE_INATioN ACCURACY

_GT Sl_,O IGR IS4],| $45 S�l.0 ST tOO,8 M 785.S $$ 148_.3

I_T -,tl_E NNf" -,0?lZ RTF .ZlZl CRY -.6157 CN$ ,8881 CIT -.585f

1041.$ It5 .0_$O R|_ -.87t0 L$A 1688.8 NIA 153.? lSA lZ.?

Ill lSSt,J IG_ $54.1 THA 86.88 ELl tOS.4 [LZ 156.3 ALF 89.19

LAUNCH DaY[ 4PR Zl I SNI4 FLIGHT TIN| 114.00 ARRIVAL 0ATE _UG 13 1864

H(_IO¢[NTNIC CONIC DJSTMACE 9|T.905

RL ISO.95 LAL -.OO LOt. _1D.85 VL Z7.404 GAL -4.80 AZL 89._1FICA 143.16 SlAA 1_0.89 [CC .1714Z INC 5.6146 vl _9.635

iP 10$.75 LAP -3.31 LOP 954.f_ VP 37.761 GAP -1.79 AZP 85,50 TAL _04.87 TAP 341.13 RCA 1Ot.4l APO ]53.16 VZ 34.848

RC _$.1OI GL -$S,5t GP 41,76 ZAk 1_7.7l ZAP ?5.1Z [YS 3S1.11ZA[ 19f.34 [T[ 19.98 ZAC 119.10 [TC £71._8 CLP -?0.83

PLAN[?O¢[NTRIC CON|C

C_ fl.Ol! VNL 4.5t| 0L4 -15.05 RAL 75.|_ RAO 1567.8 VEL 11.891 PTH Z.I_ VNP 3.8t8 OPA $_.87 RaP 109.]7 [CC 1.3470

LNCN aZNTH LNCH TIN| L*| ?_N[ |NJ LAY IN| LONG |NJ RT A$C ZNJ AZNTH IN| TIN| _ CIT TIN |NJ f LAT]NJ Z LONG

• 0.00 4 ? 3Z ]100,9| -I._Z 17.£$ _09,87 I|?,_Z 4 97 4| 1109.9 -4.41 10.54

ill.DO If iZ 14 5111.08 f1.11 _50.54 301,61 01.69 14 10 _9 4381.7 15,7_ 131.16

Ill,DO 5 ZZ $ ISlll.?4 -0.19 596,0? _85,5t 116.99 S 41 19 818.? -5.36 351.33

IOO.OO 14 10 ZJ 5004.48 _1,4_ _|1.41 _O1.50 t0.51 15 35 46 4404.5 16.78 Z09,99

110.00 $ 15 5 140Z.lO -1_.11 944.15 _85,$_ 1_+.II $ 31 +l 80_.8 -?.84 +3e.++

110.O0 15 53 5Z 4745.|0 31.75 |87.?1 500,IO ?6.QO 13 91 SS 4145,f 18.58 188.Z4

O|FFER(NYIAL C(=IQI_CTION$ NIO*COU_ [XI[CuT|ON A_C_RACY CRl|T OETERN|NATION ACCURACY

:O[ -.197_ TRA -.41_ 1C3 °.1t61 6AU ,4118 K? 68.3.7 64_ ll_O.S SG5 546.1 iT 506.4 SR 945.5 $5 155n.S

ROE .7535 R_A .tSll RC9 |.47tl FAU ,119_ _r -.5534 RRF *.8t_ RTF .SIS? CRT -.859D CR$ .8895 CST -.a40S

F0(-3.567_ FRA -.lllAI fC�-d.7545 liP 5556 $_ 10|4,} tZ3 .055? RJ 9 -.8815 _$A 1817.0 N$A 164.8 $Sa 1J.4

BD[ .7314 IkQA .345| IC5 |.41_t FiP -1710 SGI 17Z7.0 0GZ 995.0 THA |O4.ZZ [L| 906.4 (L2 153._ ALF ]05,gZ

FLIGHT T|N[ |15.00 ARRIVAL OAT[ aUG 15 J964LAUNCH 0aT| aN Z1 l IN14

_'_(LIO¢[NTRIC C_N|C Oil?All([ 3tl,tt|

RL _50.39 LAL *.00-LOL _J0.65 VL _?.400 GAL -4._4 AZL 01.0_ NCA 146.95 SNA

RP |Ot.?_ LAP -5._ LOP _J?.40 VP _7.7_] GAP -1_8 AZP 04._0 TAL _04.11 TAP

RC t1.$11_ GL °57.59 Off 44.1t ZAL |tt.31 ZAP 80,41 [T$ 534.?1 ZA[ ITS,?| EYE

_aN[?O¢(NTRIC CONIC

C5 ££.Oe_ VHL 4._7 OLA -|4.87 RAL ?S.?O RAD iS|?.8 V[L 11.077 PTH _.15 VNP

LNCH AZNYH LNCN TJN[ L-| TIN( |NJ L&T

90.00 4 16 51 |753.15 -6,_

_O.00 It t? 30 9514.?1 t?.llO

100,00 5 40 $ lSll.N -?.SS

100.00 15 51 37 SO?l.tl II_.IA

110,00 I 90 15 1540.15 -10,11

llO.O0 IS 15 17 4101.|4 5_,47

OZFFERI[NTIAL CG_III[C?|¢:I_

TD( °.5415 TRA °,5.qO4 YC5 o.5_67 I&U ,440?

ROE ._059 RRA ,t5_O RC5 |,41_0 FAU .10156

_D[-3.tIS9 FRA -.?810 FCS-4,_NI5 83P 5ttO

80( ,83S$ MA .517_ 183 1.9Z44 FIP -1595

/30.17 £CC .17D7| i_C $.0171 Vl 19.635

951,14 RCA J08,53 APO 153.Z] VZ 34.85?

t8.37 ZAC |££.J4 £TC f?Z.JZ CLP -?$.4_

4.0?9 DPA $9.14 RAP 103.35 ECC 1.3631

|NJ LONG |NJ RY AIC |NJ AZNTH |NJ ?IN| PO CIT T|N IN| _ LAT IN| Z LONG

14.08 _9T.40 117.65 4 56 S |155.5 -_.$1 ?.40

t4S,|6 304,07 14.40 J5 9t 55 47t$.t Z$.?_ 136.65

5Sl,O_ Z_l,?5 Jl_.0| $ S 19 817.0 -9.$Z 349,4?

_,?? 505.80 1_.04 19 _| 59 44?$.5 2?.$? _IS,_0

54_._ t04,_O |it,10 $ 9t 35 ?38.8 -$.E3 335.94

_0Z._ _03,zl ?8.95 |$ 45 z5 4t0B.| 30.as 193.e?

N|0-C_I_IIM[ ()I(CUT|ON ACCURACY Cltl|T 0(T(mINAT|ON ACCURACY

_GT ISO.I _R I_O$.? IG5 9_?.8 ST 461.9 IR IJDl.7 53 J577.5

RRT -,_?0 _ -,_J45 RTF .?St| CRT o.8947 CRS .9995 CST -.9179

• G_ 10H.8 Rt3 .0?tl 113 **8855 LAA |8?4,$ MSA ]56.4 $Sa ]D,]

$GI |0|8.1 IGt 548.6 THA 110.$7 ILl JI89.6 [LZ ]SZ.g aLF IJ1.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19643

LAUNCH 0ATE APe Zl 1964 rLfGNT TIN( I1¢.00 ARRIYAL DATE AUG I? 1964

NEt;O(EN;RIC ¢O_*1C

eL 150.31LAL -.00

RP 10¢.t9 LAP -3.19

RC 9I.Z0Z GL -50.13

PLAN_T(X[N;RIC CONIC

C5 13.554 VHL 4.833 0LA oi7.08 RAL

LN(H AZMTH LNCH ?;ME L-J _INC |NJ LAY

_O.00 4+41 44 J U�,SS °4.35

90.00 11 10 ZA 5437.73 11.23

100.00 I I 17 1431.tt -S.62

I00,00 13 41 53 3113,t1 29.M

l]O.O0 I 47 31 1312.83 -8,87

I|0.00 15 11 Z+ 4182.74 33.41

OJ.F(RtNYlAb C,_N_CYJOq9

T0[ -.5115 YRA -.5766 YC5 -.5007 IAU .AI21

R0E 1.013t RRA .144 K) 1.1652 fA+ .10128

F0[-5.6680 FRA -.?065 FC3-3.7544 I_P 6335

60( I.I135 Bill .41_0 8C5 1.5483 FSP -1363

DIS?ARC] 530.592

LOL 110o95 VL Z?,410 GAb -4,71 AZL 86.4t HCA 146.50 SNA

LOP .$1 VP 57.?60 GAP -.11 AZP 84.40 YAL 204.53 TAP

GP 4t.12 ZAk I14.71 ZAP |4.?0 (TS 331.11 ZA( 121.6t EYE

130.8Y ECC .1701Y INC 6.4918 vl Z�.S_S

554°05 NCA 101.60 APO 153.14 vZ $4.167

95.01 ZAC 125.31 [TC ZY3.01 CbP -61.05

?6.42 IA0 1517.1 V(L 12.050 PtH 2.13 VHP 4.211 OPA ?t.51 RAP 100.68 [CG 1.3445

|NJ LONG IN| R¢ AlC |NJ AZNTN |NJ T|N_ P_ CSY TIN IN| Z bat |NJ Z LONG

J0.SJ Z_1._0 )ll.0J 5 I? 34 10tS,1 -.S? $.17

251.78 306.71 87.69 13 41 12 4857.? 27.61 145.17

351.13 _18.60 116.41 6 15 36 136,0 -1,66 546.19

2)0.0? 306.8t 16.31 13 ? 3? 4563.1 21.16 211.3t

331.76 296.61 123.15 T 9 49 711.1 -4.45 335.4Y

_08._ 301.11 It,3_ 11 $Z 41 4111.? 31.01 199.54

N|O-CO_Q_ [_rcu?|ON ACCUraCY ORS|Y D(PERNJNAT|ON ACCURACY

S67 1012.4 $GR 1918.9 SO5 487.6 ST 651.4 SR 1Z63.Z SS 1t01.1

RNT -.8125 NNF -,6816 RTF .830t CRT -.9646 CRS .9669 CSY -.9118

SGB 1163,3 R23 .0143 R|3 °.t841 LSA 1153.3 NSA 161.Z SSA 1.9

_1 2124.3 SG2 543.8 THA 116.56 (LI 1414.8 [b_ 155.1ALF 116.71

LaU_:H OAT[ APR 11 f !N 1,4 FLIG+tY ?|Nil: J_'O.00 ARRIVAL DATE AUG ]8 111'64

*'*t[LIOC(NTRIC CONIC

RL 150.55 kAk -.OG

RP 101.45 hap -3.24

RC 65.315 GL °41.14

PbAN_TOCENTR|C CON|C

C3 ZS.06Z vHL 3.001

L_:H AZNYH _H TIN(

90.00 3 l? 32

_0.00 II 41 42

IOO.00 t _t 46

lOO.O0 13 _3 10

110°00 ? _ 51

110.00 14 37 32

D|FrERtNTIAb CORm[CY|_I

YOE -.7541 TRA -,i_O0 TC3 -,l_?? IAU .5110

R0( 1._415 R#A .1210 NO5 1.4004 rAU .09060

r0(-5.$6_O rRA -.604T re3-3.|3?4 BSP ?154

I0( 1.4453 _4_A .6063 BC3 1,3)87 FSP -J443

0|SYANC[ 331.1_8

_OL 210.13 VL _?.406 GAL -4.71 AZL 97.07 PICA 152.66 SNA 130.85 (CC .16977 |NC ?.0673 VI 29.635

_OP 3.71 V? 37.767 GAP -.43 AZP 13.72 TAL 204.21 TAP 336.17 NCA 101.65 APO 155.0t VZ 34.877

GP 51.50 ZAL 1_2.11 ZAP 1_.38 (T$ 3.47 ZA( 113,21 (Y[ |00.S3 ZAC 118.t3 EYC 274.1_ CAP -ST.?l

O_A -11.41RAb 7?,31 RAD t318°0 I_b |2.JOZ PTH 2,|7 YHP 4,456 DPA 75.t4 RAP 94,?1 (CC 1,4121

L-| T|N_ IN| LAT |NJ _ONG IN| RT ASC |NJ AZNTH |NJ TIM( PO CST TIN IN| Z LAT IN| _ L_G

1113.tl -I.17 1.37 301.8_ 111.13 5 44 _8 1015.9 1.11 539.74

5316.69 21.27 232.73 310.02 91,61 15 22 29 4661.? 28.11 _51.D8

1312.50 -3.36 349,16 301.04 fig.Y| 6 41 31 ?92.5 .51 54Z.t4

5245,34 12.19 _37.41 310.03 90.17 14 30 35 4663.3 2t.61 128.81

IZ_O,S5 -8._2 351.98 Z_1,_1 113.36 ? ZS S3 660.6 -2,41 350.75

1170.05 34.03 _11,03 30t,I1 16.53 16 ZO 23 4570.1 35.16 105.91

N|0-_t_[ (X[CUTICN ACCURACY ORBIT 0(T(N14|NATION ACCURACY

$GT 1304.3 $GR _0J5.0 3G3 457.2 ST I?Z.I SR |4_5.4 SS 1tl0.0

RRT -.1737 NNF -.1109 RTF .1837 CRT °.67t4 CRS 1.00O0 CIT °.9?73

SG8 2400,2 RZ3 .1065 R11 -.6837 LSA Z51_.3 NSA 118.1 SSA ?.P

Sr, J 2+)8.1 101 542.? ?HA 111.45 EL| Jt11,1 EL2 ]5d.4 A_F ]ZJ.Z?

LMUN¢H DATE 4PR Zl J9_4 FLIGHT TII_ 122.00 ARRJVAL DATE AUG _1 1964

NE_]O(ENTRIC CONIC

R_ 110.51LAL -.00

RP 101.11 _AP °5.11

NC 95.6Z_ Gb -44.|4

P_AN(TO_NTR_C CON|C

C5 17,464 VHL S.142

LNCH AENTH bh_M TZM[ _-| TIME IN| baT

60,00 5 3_ 49 15_3,24 .63

90.00 11 Z3 I 570Z.63 _?.eO

100.00 I 51 30 1515.14 -.?l

IOO.OO 13 0 ! 3_19.61 1t.46

110.O0 ? 54 IZ !Z01.53 °4.48

110,00 14 40 41 3074.3t 34.16

OITFER(NT|A_ C_NR(CT|ON$

TO(-|,00?4 TNA -.1711

ROE 1,4531 HA .JlrlO

FOE-5,5560 FRA -.4117

80E 1.7540 MA ,?Ot3

OISTANC( 343.110

LOL 110.93 VL 27.361 GA_ -4.63 aZL t?.71 HCA 135.1_ SNA 130.79 (CC .11t51 INC ?.?791 vl _1.635

LOP 6.85 V? $7._01 GAP °.06 AZP 82.10 YA_ 203.76 YAP 351.61 RCA 101.62 APO 15_.t1 VZ 34.888

G? 53.08 ZAb 120.77 ZAP tl.85 [TS 1.51 ZA( 119.31 (T( 105.73 ZAC 132.£2 (YC £75.55 CbP -95.$T

OLA °22.D1RAL 71.31 RAD 15_.1 YEA J2.Z01 PYH 2116 VHP 4.746 OPA 71.58 RAP 61.14 ECE 1.4515

|NJ LONG IN| RT ASC |NJ AZNTH |NJ TIME P_ CST TIN IN| _ LAT IN| Z boRG

1.3| 305._3 118.30 6 11 14 6_5._ 4.73 3S4.&?

211.63 313.?_ _t.31 12 51 4 5102.? fi.25 211.or

344.tl 304.31 11_.11 ? 20 13 ?13.£ 3._? 351.£1

241,14 514.00 83.11 14 21 51 4?19,6 29.18 f31,04

331.11 301,+4 1_._0 ? 34 15 101,3 -.19 3_?,14

223.ZO 314.3| tl.3? 1t S 25 4474.1 55.9? _15.1t

N|O-COI, I_$1[ (vlrCuT|CJN ACCURACY C_O|T 0(T(RNINATION ACCI, MACY

TC5 -.7381 BAU .3430 $GT ISe_.l SGR _0_1.3 $13 406.? ST 1127.2 IN 15?1.t SS 159?.6

RC3 1.2_13 FAU ,0?_4] _Y -._0S_ RRF -,_32§ RYF .1144 CRT -,t855 CRS t.OOOO COT -.6154

FC3-2.4_11 1_ p 7113 _ Z_05.£ 1_3 .1164J N13 -.1863 LSA 230_.4 NJA 171.2 SSA 6.5

IC3 !.4133 ¥_ -1_?? _| _34_.| S_ 342.4 YNA'|_6,11 (_1 |127.4 [_2 IS7.| AbF |25.§3

LAUNCH OAT[ APR Zl 19_4 FL.IG, NT TIM[ 12A.O0 ARRIVAL OAT( AuG _3 1864

_(_IOC[NTRIC CONIC

n_ 1SO.55 LAL -.00

RP 10_.51 LA# o5.11

RC D#.146 Gb -47.61

P_AN(TO_(NTR|C CON|C

C5 30,917 VH_ 5.5t3

_NCH AZNTH LN_H T_M[

90.00 4 41 40

_.O0 10 44 33

]DO.OO ? 40

]OO.OO 11 21 14

110.00 t S )0

110.00 14 18 35

01FFENENTIAL C¢WR[CT|(_41

T0(°1.3_1 YRA -.?£T6 ?C5 -.T6|3 8AU .3YOT

ROE 1.t518 lIRA .1441RC3 J.J261 FAU ,013J_

_0[-3,5971 FRA o.3118 FCS-I.S_De BSP 1t32

BOE t.14_O eRA .?AL_O 8C5 1.5785 rap °1101

0|STANCE 341.4_

_O_ _10.13 VL 27._17 GAL -4.33 AZ_ _J.41 MCA 158.89 SNA 130.Yl (CC .11t57 |ME 8.1951 vl _9.t35

LOP IO.15 VP 37.803 LAP .33 AZP 11.8tj TAL L_03._2 TAP _.27 RCA 108.57 APO 151.11 vZ 54.1e9

GP 3_.17 ZAL JJ_.Z_ ZAP _4.t3 [Y$ |4._ ZA( 113.J8 EYE 110.t2 ZA¢ 136,10 [YC _71.13 CbP -99.05

D_A -24.12 RAL 78,11 RAO 6114J,2 VI_L 12.343 PTN 2.23 VH@ 3.110 OPA t2.12 NAP 71.30 [CC 1.5096

_-| T|M[ |NJ _AT IN| LONG |NJ RT A_ JNJ A_4TN XNJ TIME PO CIT TIM |NJ Z baT IN| _ LONG

1401.1JO 4._3 $34.40 310.04 ||7._Z 7 3 Z 00|.6 6.6Z 54T.IT

3113,98 _5,4f EI£,_ 317,2_ |0£.71 I_ Z2 38 3231,0 27.00 E74.2a

]2|1.1'0 2.?3 336,_4 )0#.#4 |]_o?# I 0 4| 61|.7 t.6B 33Z.17

5331.12 27.14 231.36 311.47 J01.06 14 0 36 485|.1 26.1t 149.68

J]3_.E! -2.04 3)0.24 _-.2t 124.13 I 24 42 332.2 2.45 3_4.03

_03.37 33,30 233,_0 31_,3| 97._3 J5 46 I? 4_03.4 54,J4 2_4.01

NIO-CL_LMI_ (v_rcu?I(:N ACCURACY ORIlT O(T(N14|NAT|ON ACCURACY

_T 1/49.$ J(,R £1L_J.4 SG3 33|.1 sr 14|?.4 M 1706._ ss ]368.5

RRT -.J_? RRi r -,_I_D RTF .1345 CR? o.t_12 ER6 1.000D CST -._601

SC49 2113.t R23 .I23t R13 -.t870 L$A 1715.3 R$A ]74.2 S$A S,4

_11 2?62.3 61_ 344.3 THA 130.tZ ELI 12|4,6 EL2 ]60,4 ALF ]19,6!

1327



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

rLAt/_illCN OAT Ir APR _| 1944 FLI&HT TIMF.. IZ6,OO

_LiO¢(_tRIC CONIC DISTANCE 555,665

RL iSO.55 LAL -.00 LOL 11D.93 VL Z?.)73 GAL -4.41 AlL 91.9] HCA |61.14 SIAA
RP 101.5S LAP -$.01 LOP I$,)Z VP 37.804 GAP .?0 AlP aO,S6 TAL ZOZ.?O TAP

RC 100.449 GL -51.24 GP 63.17 ZAL |18.41 ZIP 84,S) [TS lO.Sl ZA[ 110,51 [T(

PLANETOCENTRIC CONIC

C$ 36.310 VHL 6.OZl DLA -18.16 RAL al.Za nAo 6su.4 _[L JZ.SSY PtN Z.Za v,P

LNCH AZNTN LNCH TIN( L-| TIN( IN| LAT

gO.DO 8 I) 37 IIZ).44_ 13.44

IIO,00 g 19 14 I_JA,Jt 10.04

100.00 ¢ 41 34 10SZ.53 8.04

IOO.00 11 55 ST S190.55 Z$.tl

i10.OO 9 47 )) 1044.41 1.24

J10.O0 13 SO 30 5319.42 $1.17

01FF(R(NTIAL _ORm[CT[ON8

T0[-1,94J9 TRA -.7411 TO) -.?1_? 8AU ,)aS)

4O( J.P09S AWA ,04_t

r0[-3.1?24 FRA -.2413

SO( t.439P IWA .Y_14

_AU_C_ OAT| AP_I 21 1844

_LJO¢[_T_IC CONIC

RL 110.31 LAL -.00
Re Io8.s1 LAP -2.J4

IC3 .9171 FAU .0S0N

FC)-1.1154 88P 2114

0C) 1.JOSe FV -914

L_ 810.83 VL I?.|SS GAL

LOP 18.91 VP 3?.JOI GAP

ARRIVAL DATE AUG 15 1964

13D.41 ECC ,16933 INC 9.9138 vl 29.635

4.44 RCA 104.50 APO 152.73 V2 34.911

116,18 ZAC 140.41 ETC 2?8.40 CLP-I04.8?

5.422 0PA 8S,54 RAP 34.5? CCC |.5976

IN| LONG IN| IT A$C IN| 4ZNTN IN| TIN( _ CST TIN IN| 2 LAT IN| 2 LONG

334.45 $12.48 1IS,It 6 4l 21 SI).t 16.?$ $31.28

)lt.L_l )10.t4 |ll.lO 9 31 11 $56._ 20.89 320.77

)_.41 SIS.At 114.89 9 3 9 451.5 11.85 $23.88

ItS.O? 312.21 104.14 13 11 Zt 5190.S 26.05 287.05

)IS.t4 311.49 124.14 S 4 59 444.4 5.71 319.54

14).4? 315.18 104.33 15 19 58 4?49°4 3).02 238.83

M[0-_SI£ [I_¢UT|ON ACCURACY ORIIT 0[T(RNINAT[ON ACCURACY

_T 1118.8 _ 1124.4 SG) tS)0.4 ST 1790.1SR 1415.2 $8 1518.1

NRT -.8111 W -.9945 RTF .9418 CRT -.8914 CR4 .9919 C)T -.9931

JGe 5015.) RZ3 .1124 R|$ -.94?? LSA 1914.? NSA 174.6 $84 4,_

_1 _4.4 9_ 15|.0 _THA 115.12 (L| ISJA.t EL2 184.7 ALF 133.98

Ic Ioz.?_O _ -14._?

_AN(tOC(_YtlC ¢0u1¢

C$ 4s.147 v_ 4._1
_NCH &ZNTH kNCH TIN(

88._9 4 _8 _8

10S,01 10 44 _8

14.99 4 _1

I0S.0J 10 84 S_

/10.00 9 89 _1

110.00 15 3 _I

0IFFKN(N?IAL ¢G_[CT|ON_

TO[-l.8_? tt_ -.?_17 tC3 -,?O44 _AU .5134

R0(£.I41S IRA -.0141 l¢_ ,Nil FAU .08705

r0[-2.9Olt FR4 -.181l FCI *.710_ IV fill

FLIt#IT TIN( 122.00

DISTANCE 3411._II_

-4.3| AZL 101.44 KA 145.28 IM_
1.04 AlP M.?$ _AL 101.03 TAP

GP t41.11 ZAk 112,10 28P 97.?? [TS l_.9Z ZA[ IOS.)O [T[

ARIIVAL DATE AUG 27 1964

130.48 (CC .14934 ZN¢11.6394 Vl 29.83_

7.31 RCA 108.39 APO 192.9_ V2 34.912
1_.$0 ZAC 148,_2 [TC 241.43 CLP*II|.28

OL3 -$I.Y4 RAL 81.15 RiO 8948.? V(L Jl._O_ PYH 1.35 VHP 4.744 OPA 94.59 RAP $$A.03 [CO |.?431

_-1T|N( IN| _AT |NJ _ |NJ IT ASC |NJ AZNTH |NJ TIME _ CST T|N [NJ _ LIT IN| 2 _ONG

1471,$1 15.14 §.4i _$,81 111._8 ? 14 11 471.$ 19.42 388,$8
?IT,IS 19._ _O_._ )15.81 |17.97 11 9 57 117o6 1_.44 )02.SA

|4?1.31 IS.14 S,4I )IS.t| 1|?.92 ? 14 11 4?2.3 19,47 359.38

717.45 IS.M $08._ $_5.81 lit.4? 11 9 ST 117,8 19.44 )02.S4

818.88 4.09 318.13 318.87 1_3.7! 10 5 17 119.4 10.44 31Z.79

5401.II Lql..10 lll.ll 131.14 111.79 14 17 1 ? 5004.1 29.0$ 254.10

MI0-C(XIRK EXECUTION ACCURACY OIB|T 0[TtR_/mAtlOlq ACCURACY

IIGT 141S,_ 8_Q _052.0 IG) ]IS.? IT 2144.8 SR 144_,0 $$ 1449.0

RRt ".8_ RRF ".883g lYr ._544 CIT -.8927 CIS ._97 CST -.995_

JC_ )_0?.S Rl) .118t ill) -.8499 L$A 317_.9 NSA 17_.? $$A 3.3

4'_1 )|SI.O SG'_ 561.4 TH& 140.57 ELI _824.7 ELl 169.2 ALF 139,21

LAUNCH 0ArE APR 21 I_N_4 FLIGHT TIN( 130.00 ARRIVAL 0ATE AUG 29 1964

H(LIOC(NTRIC CONIC OISTANC( )44.OLEO

RL I SO.$_ LAL -.OO LOL 210._3 VL It.3)) GAL -4.18 4ZL 104.24 HCA 144.42 SNA 130.3_ (CC .16953 1NC14.2?68 V| 29.635

RP |09,49 LAP -2,94 LOP 1_.70 VP 37.744 GAP 1.40 AlP 74._ TAL Z0|.29 TAP _.71 RCA |09.25 APO 152,45 V2 34,935

RC 105.111 GL -S9._$ GP ?$.74 ZAL 104._0 ZAP 97._7 (f$ 40.4l ZA( 98.)! [T( 182.|4 ZAC 151.C5 (TC 287.64 CLP-IJ8.?I

_A_TO¢[NTRIC CON1¢

C$ 81,57_ VHL ?.947 OLA -)5,_0 RAL 45.95 tad 4$48.1 V(L 13.52$ PTH 2.4? VNP 8.271 OPA ?9.89 RAP 308.3? [CC 2,0134

LNCH 4ZNTH LNCH TIN( L-I TIN(; IN| LAY |NJ _NG IN| RT ASC IN| AZNTH |NJ TIM( PO C4T ?IN IN| 2 LAT IN| _ LONG

87.44 4 _) 11 14_1._ 14.41 11,28 $14.11 11_.75 4 51 25 1092.A 19.05 15.19
111.94 II 51 $8 451.03 14.t4 _13._4 394.13 122.74 12 2 49 51.0 19.05 297.14

87.64 4 13 13 1492.38 14.81 I|.98 914.1l Ill. P) 6 51 25 1092.4 19.03 15.19

|Jl._A 11 91 $9 451.03 14.94 _03.94 994.19 Ill.t4 IZ Z 49 $1.0 J9.05 297.14

61.45 4 _) 15 149_._ 14,12 11,88 3)4.12 121.T5 8 51 28 1092.4 19.03 15.19

111.94 11 91 _1 451.05 14.44 309,_4 )14.15 121.?4 II Z 49 51.0 19.05 297.14

DIFFER(NTIAL C_[CTIONJ N/O-COI,_I_ (X[CUTION ACCURACY ORAl? O(T(RNINATI_N ACCURACY

TO[*9.9174 TIA -.??ll TO3 -.54_) BAU .$449 _GT I_$4.9 _ 1?8T.4 $89 1?1.5 ST 1649.6 )R 1)AS.0 $$ 13_$.0

RCq[ 2.9088 /t_A -.I184 RC) .)_P? _AU .0137$' _T -.228l _ -.9897 RTF .97_$ CRT °.9_28 CR$ .9999 C)T -.9971
FO(-Z.8912 FRA -.O939 FC) -.9138 BV 10459 _G_ 9981.? R_9 .1218 R18 -.9904 LSA 3420.8 N$A 180.4 $$A 2.3

BO( A.2004 _tA .94_O 9C3 .MI4 FSP -S92 $GI 9111.5 SG_ 574.8 THA 148.75 (41 $135.4 EL2 It|.) ALF 147,61

L4UNCH OAT[ APR 21 19(,4 FLI_T TllI_ 131.00 ARRIVAL 0ATE AUG 31 1964

_[LIOC[NTRIC C_NIC OJSTANC[ 974.115
RL ISO.)S LAL -.00 LOL 110._3 VL I?.113 OIL -4.03 AlL !0_.91 HCA J71.51 _qA 130.1_ £CC ,19971 IN¢19.4219 vl 29.635

RP 10_.48 LAP -2,73 LOP ll.911 vP )?.?84 GAP |.T3 AlP 71.97 TAL Z00.43 TAP 11.91 RCA 104.10 4tO 1_.19 v2 $4.947

tC 107.429 GL -_. 75 GP _0.19 ZAL 104.00 ZiP 87.18 (T4 64 . _0 ZA( 92.04 [T( 153.91 ZAC 159.00 ET¢ $03.$5 CLP-I$?.40

Pt.AN(TOCENTII C CONIC

¢$ 97.791 vi_ 8.08? OLA -38,11 RAL 08 49 lad 48_,8 V[L 14,_01 PTH 1.47 VHP 10.857 OPA 73.06 RAP _95.84 (CC 2.4088

LNC_ A_MTH LNCH TIN( L-| TJN( IN| LIT |NJ LONG |NJ IT ASC _NJ AZNTH IN| TIN( PO C)T TIN IN| 2 LIT IN| 2 LONG
41.81 I ? 1 111N1,11 |1.90 38,_4 944.19 12?.?| 6 38 _9 1189.1 14t.61 29.4?

lJ9.4g* _l' )I 92 N?.J_ 11.91 _O).O_ _44.44 117.?? 12 48 O 68.0 18.65 296.$4

$1.$I 9 ? 1 IM.II 11.80 99._4 )44.83 117.t9 6 $8 19 1199,1 1$.81 29.4?

119.49 11 _J If 44?.89 11.9| _O$.01 344.14 |_1.77 11 48 0 49.0 16.65 298.84

81.$1 4 t 1 1_.11 |J._0 )5,84 344.4) 127.t8 6 38 29 1194.1 14.61 29.47

JJ9.48 Jl 34 )l 04?.88 11.91 309.O_ )44.44 I_?.?? 1l 44 0 44.0 18.65 296.84

0|rF[R[NT|AL C_t_[CY/ON8 IIOo¢_M_[ Ira|CUT|ON ACCURACY ORB[T 0(T(RNINATIOq ACCURACY

?0[-S,7910 Y_A -._J40 TC) -.91J8 8AU .4_0t _GT 34_2.9 _Q 9_4.8 $G$ 110,$ )Y $951.Z )R 697,1 $8 1806._

NO( |.I?_S _A -._P_O RC) .0?84 FAU .01141 RRT -.?)44 _ -.9_01 ITF ._994 CRT *.95?$ CR$ .9?T$ C8T -.999!

ro(-I.|lll FtA .OSO? FC3 -.1Oil 88P 108.77 _ 1518._ 113 .1041 RI) -.48)4 L$A $660.$ N$A 177.? 9SA 1.6

80( 5.9899 8RA .9811 8C3 .91J9 F)P -$?I 481 9488.) $Gl 5?4.9 THA 169.Z0 (_1 $419oS EL| J?3.Z ALF 168.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUNCN OAT[ APR _1 1964 FLJr.,HT TIRE 134.00 ARRIVAL DATE SEP Z 1864

HELIOCENTRIC CONIC

RL 150,35 LAL -.00 LOt. Z10,83 VL

R? 10t.40 LAP -Z.Al LOP 26,00 VP

RC 18J,74I GL -64.0? ;P 83.57 ZAL

PLA_(TO([HTtJC CONIC

CS 104,014 VHL 14,017 0LA -41.)1 RAL

LHCN AZNTH LNCH TliA[ L-I TIN(

51.47 $ IS 30 2003,55

111.80 13 11 $0 ?$$,30

51.47 8 IS M Z000,55

111,S_ J3 11 80 _$$,N

51.47 I IS M _O09,55

111.53 19 11 S$ 766._1

DIFFERENTIAL C(:IIN[CT|(:I_$

T0[-4.5330 ?RA .0|74 TC3 -.02_| 0AU

RDE-7.0505 IRA *.$II3 RC3

FOE-I.3437 TRA .!S89 _C3
BOE 0o87498MA 1,8910 0C9

DISTANCE _0.0?Z

27,180 GAb o3.05 AZL 110.58 HCA 174.50 _AA 130.0l [CC .16805

37.180 GAP Z.01 AZP $1.73 TAL 188.42 TAP 15.82 RCA 10/.04

89.11 ZAP 85.35 £YS I18.08 ZAE 8t.03 EyE 112,05 ZAC 166.$?

85.05 aAO S571.1 v[b 1$.068 PTH 3.01 VHP 18.?18 OPA 65.18

|HI bAT INJ LONG ZNJ RT AS_ INJ AZNTH JNJ T|NF... PO CST TIN

6.17 45.96 551.85 130,99 6 SO 2 1468.6

6.10 308.78 357,86 130.98 15 15 45 166.4

E.Z7 45.9_ 554.05 150.89 6 50 Z 1465.6

8.10 30$.78 557.16 150.88 13 ZS 45 166.4

6.E7 45.H 357.05 ))0.99 6 50 Z 1465.6

6.18 _00.78 557.86 190.90 |$ 15 45 166.A

NIO-CCuRS£ E_rCUT101ACCURACv

• 1061 SGT 1780.1 SGR 5165.8 SG3 81.5

•0170 _AU-,O0151 R_T .9502 _r ._000 RTF ,9058

.0050 8SP 11551 008 _55.2 R25 -.1097 R15 .8935

.0301 FSP *ZSJ _G] 9582. ? SG2 554.1 ?HA 6I. 3d

]NC18.3768 vl 18.635

APO 151.10 VZ 34.860

ETC 344.0? CLP 146.08

RAP _81.85 [CC 4.3?$2

INJ Z LAT INJ Z LONG

11.47 4O.Z$

11.48 301.05

11.47 40.25

11.48 _0|.P$

11.41 40.13

11.48 301,DS

Ctq81T G[TERNINATION ACCURACY

ST 1759.4 _ 3146.6 SS 1557.1

CRT .8842 CR$ -.8885 CST -.9888

bSA 5858.S XSA I18.8 SSA 1.5

[bJ 5581.? ELI 10_.Z ALF 6J.14

LAUNCH DATE AP/I 11 |_4 FblGHT TIRE 180,00 ARRIVAL DATE SEP A 1964

I'_kZO¢[HTRlC CONIC

Rb ISO.]S bah -.00
RP J01,90 hap °2.40

R¢ 111,041 Gb -S0.85

PLAN(T(X:EN?RJC CCN|C

C3 731,1H v/q. 17.059

LHCH AZNTff bNCH TIRE

it,IS ? 40 0

liP.IS I2 57 99

00.I5 ? A0 8

liP,IS 11 57 55

eo.15 7 40

JIO.IS 12 57 95

_01. 210.95 vb T7.21| GAb

bOP 29,10 vP 97,T1! O_P

GP t7.08 ZAb D4.59 ZAP

OJSTANC[ M5.51!

-3°55 AZL |46.46 _A 171.02 SNA 119,04 (CC ,16850 INCSE.4641 Vl 28.635

2.15 AZP 99.57 ?AL 187,9| TAP |4,83 RCA 107,83 APO 151.84 VZ 34.875

92.05 ET$ IM.29 ZA[ 62.96 EYE 251.69 ZAC 165.70 ETC 185o88 CAP 97._2

0ha -94.04 RAb 104,1'0 RAO 8572.7 VEb 20.214 PTH 3.44 VHP 35,21? OPA 44.12 NAP 280.A0 [CCI3.D501
b-I TIRE INJ bat |HI bOND |NJRT AIC |HI AZNTH |NJ TIRE PO CST TIN XHJ 2 bat 1HI ! LONG

L_,12 .99 $9.15 14,12 124.64 8 ZZ 5 1436.1 4.81 51.87

I050,O4 .40 325.7| J4.|3 124.64 15 IS $ 455.0 4.84 319.53

Z0_,12 .$_ 3_.15 14,12 J24.$4 0 ZZ 5 1458°] 4°81 31.8?

lPS_,04 ,40 325.71 14,19 124.64 13 15 6 45_.0 4.94 318.53

_O_,|1 .99 _.15 |4,|2 124.64 8 11 5, 1436.1 4.81 52.97

1055,04 .40 525.71 14.13 124.04 13 15 8 455.0 4.84 519,53

OR81T DET[RNINATION ACCURACY

S? 721.? SR 5115.0 $S 1005,1

CRT -.9893 CRS -.8898 CST .8855

LSA $665.8 NSA 170.5 SSA ._

[11 $180.8 ELl 113.0 ALF 1DE.TO

OfrF[I[HI;Ab ¢_m[CYl(:X_*l

TOE 9.044? YEA 1.7140 TC3 -,0553 OAU _.|145

R0-J4.1?14 _A !.2|01 tC9 °_10 FAU-.09_$

r0[-I,llll FNA .5T£5 FC9 .0400 00P 10431

80E1§,0547 MA 1.1840 IC3 ,2100 FIP *180

NIO-O_MSE EXECUTION ACCURACY

SOY 0_._ $GR 53_4,1 $03 58.7

RRT -,755_ Rm r +8987 RY_ -.?733

S_ 3A79.9 _25 -.0852 R13 .SIAl

SGI $415,9 SGZ 575.2 THA lOl.?E

LAUNCH DATE APE Zl 18$4 FLIGHT TIRE 158.00 ARRIVAL GATE $EP $ 1964

NE_IOC[HTRIC CONIC

RL lS0.3S bA_ -.00

RP 100.31 hAP -2.35

IC 114,951 GL 50.72

PbAN_TOCEHTR|C CONIC

C9 7_7.1A8 vm. I?.105

LHCN AZHTH LNCN TIN[

iS,|/ II 40 10

I19.11 l 31 Sl

il.]l 10 lp !1

1lS,ll I 51 58

11,14 10 40 ll
ll�,II I 31) 50

0ZSTANCE _84.443

b_ 110.85 YL 17.Z_3 GAL *S.94 AZL 53.!_ HCA 181.81 8HA 118.6A ECC .1?]_ INCS+.TIIP Vl 18.635

LOP 31.4? VP 97.772 GAP 5.24 AZP 148.$0 TAL J88.39 TaP 2Z.ZJ RCA |P?.I5 APO IS1.I$ ¥Z 34.986

GP -$5._7 ZAb 94.85 ZAP 9_.77 EY8 182.79 ZA£ 68.1? IT[ 99,38 ZAC 36.8? ETC _78.56 CLP 98.61

OLA TS,83 lab 146.$5 RA0 6572.? vEb 19.313 PTN S.44 VHP 56.015 OPA -75.?0 RAP !?,14 [CC|3.1448
b-1 TIN( INJ LAT IHJ LONG INJ RT ASC INJ AZNTH |NJ T|R PO CST TIN ZNJ 2 LAT INJ Z LONG

5010.80 -°_S lS0,15 SG.SP 14.17 ll S 8 4480.B -8.40 _48.69

3227.94 -.84 93.34 58.40 Id.l? 7 34 58 168?.3 -8.39 el.P8

5000.00 -+$5 150,25 55°50 Ji.J? 2I 5 9 4480.8 -I.4P IA0°69

5297.54 -.$4 95.54 56.48 14.17 ? 34 56 16_?.3 -8.39 81.?8

SO0O,80 -.65 150,15 56.50 14.17 11 S 8 A480.8 -8.40 148.68

5127.)4 -.04 _3.34 5i.48 14.17 ? 54 56 Z687.5 -8,S9 91.78
ORBIT 0ETERNINATION ACCURACY

ST 905.8 5R 1901.4 SS 1118.Z

CRT .8560 CRS .8883 CST ,84L8

LSA 2_?0.8 NSA 255.? SSA .4

ELI 1092.5 EL1 135.3 ALF $5.15

01fffJRM?|Ib CO_#ECTIONI

Y0_-4.£413 TRA -.9042 TCS -.D043 8AU 2.2100

I01-1,J372 m1_-9.1_3 Ic9 -.207o F_.,-.09_0
FOE I,lJll flA .1599 tC5 ,O3tO BSP 10154

I_ 1,1077 MA 3.II41 8C5 ,1141F$P -i73

NI0-COUIISI[ [XI[CuTION ACCURACY

8G? 1094.2 SC.# $381.5 SGS 50.0

00_ 5504,$ R23 -.08_6 RI3 -.8961

SGI 3525.8 $C_ 521.1 THA 73.95

CAUN¢_ OAT[ APW 11 IB44 Fb]_r.IT TZH_ 1A0.00 ARRIVAL DATE SEP 8 196A

/'41LJO(INYRJC ¢¢1t_C

RL I SO.SS hal -,00

m. 101.20 hap -2.11

i¢ III,141 GL 14,17

P_ANETOCKMTRIC CEliaC
C$ 10_.£/IO _ 11,700

LNC_AZ_T_ bN(_ TIN(

4.1_ 10 20 41

17S.?1 7 lA Ill

4.1A I_ 20 AI

17S,?l ? 14 II

4._4 10 20 41

JTS.?l ? 14 L_

OZI?ANCE_99.TLI

Lee 21P.93 VL 17.Z03 GAb -3.0J AZb 14.95 H_A 185.1A .q_A J18.A3 [CC .173ZP

bOP 55,17 V? 37,7e3 GAP 3,33 AZP 114.90 TAb 197.71 TAP 22.95 RCA lOT.01

GP -00.37 ZAL 99.10 ZAP 97.81 £T9 245.67 ZAE 90.09 ET[ 161.66 ZAC 15.80

ObA 05.27 tab Ii|._O RAP 05_[_.0 V(b 10,041PTH Z.81 VHP 17.665 OPA -64.60

b-; TZN_ |NJ bat INJ L_NG |NJRT ASC _NJ AZNTff |NJ T|N_ P_ CST TIN
4_20,04 -12,0_ 250,0_ 50.7J 5._1 _0 50 47 4526,0

9115.17 -12.011 01.00 + S0.6_ 3.81 8 6 25 1515.9

fill.D/ -11.00 23i,06 50.?1 3.81 ZO 50 47 A$26.0

3115.07 -11.00 07.t5 50.69 3.81 8 0 25 2515.9

At_.04 -I_,PO 258,0_ 30.71 5.81 _0 50 47 4315.0
9115.07 -|2,00 07.05 08.0_ 5.81 0 8 2_ Z015.8

|H¢IS,OSI4 ¥1 18.$55

APe 151.85 v2 34.888

[TC 535.?2 CLP 1AT.IT

DZ_r[III[NTIML ¢_RECTZONI

TDI[ 9.2AIA TtA .30_0 TC3 -.0540 0_U .IAA3

R0_-4,1539 ilmA -.!741RC3 .O|SO FAu .00543

FOE .1537 FNA .1110 FC9 -.02_0 8SP |2234
IO[ 5.94R£ IMA .AeOA $C3 .0545 _$P -2_3

HIP-CClM_ [_rcuYION ACCURACY

SO? 21M8.? Sr_ 25S3,0 8G3 ?8.0

fiN? -._$24 RRF -._16 RTF .898?

SC_ 9_93.8 R_3 -.12_2 RI$ -,9917

8_1 3_5_,5 SGI 545.$ THA 157.68

NAP 75.61 [CC S.6709

ZNJ I bAT INJ Z LONG

-20.06 255.81
-10,D6 87.51

°10.D6 ZSS,IZ

-10.05 87.51

-ZO.O$ 155.81

-Z0.06 8T.51

(_t_OJT 0[TEA_4|NATJON ACCURACY

3T 1647.5 SR 1886,5 $$ ?70,0

CRT -.9808 CR3 .9815 CSToI.O000

LSA 258?.8 mSA 162.l SSA I.D

EL1 1570.5 EL2 148.3 ALF 129.41

1529



JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL. I, 19641

LAUNCH OAT[ APR tl Jill rLir,_r TJx[ 142.00 ARRIVAL DATE SEP 10 ]964

m[LIO¢[NTRI( CO_*;C

RL 150.$5 LAL -.00

RP IOl.24 LAP -Z.O?

RC 118.866 GL SI.90

PLANEYO¢[NTR|C ¢CNIC

C3 eZ.746 VNL ?.DZI

LNCH AZNYN LNCH TJN[

?.51 iS 27 At

17Z.4£ 3 0 SS

?.58 15 Z? 49

I?Z,4Z 5 0 SS

1.S8 15 _? 4t

|71.42 5 0 SS

D|STiNC[ 405.611

LOt. Z10.95 VL Z?.IFI OAL -).3a AZL ?5.37 PiCA

LOP 51.87 VP 57,752 GAP 3.SS AZP 104,43 ?AL

GP -?S,SS ZAL J05.JS ZIP 105.03 (TS _05,46 ZA[

OLA 63.54 RAL 87.53 RAO 6569.Z V[L 15.563 PYH

L-| YIN[ |NJ LAY |NJ LONG |NJ RY AS( |NJ

4725.15 *95.56 151.91 554.55

1917.51 -25.56 6?.67 554.51

4723.15 -25.56 251.91 554.55

291?.51 -25.58 87.67 554,51

4715.13 -25.59 251.$1 554.55

1917.51 -15.53 6?.67 554.51

163.21 SNA ]29.l| (CC .17567

196.41 YAP 24.69 RCA 106.??

100.69 (T( 120.35 ZAC ?.51

1.41 VNP 11.473 DPA -56.50

AZNTH /NJ TIN( PO CIT Tim

7,59 16 46 55 4125.1

?.59 3 43 52 Z517.$

?o55 16 46 55 4113.2

7.53 5 43 32 2517.3

7.53 16 46 55 4123.2

?,59 5 43 32 2517,3

0IFFEf_I[NTIAL C(=NN(C?IG_S

TOtE 5.1751 TRA -.14_MI TC5 -.6505 6AU ,5855

moll I .l 715 Rf_A .04_ #¢5 -.1555 FAU .0_044

FOE |.i4?1 FRA -.0|10 fC5 -.1110 ISP 12707

10( 5.5011 MA .1510 tC5 .6979 FSP -516

_10-COURK [XI[CUTION ACCURACY

SGT $915.0 _ $II5.8 SG5 110.1

AWT .13Z6 Rm r .S5(_ RTF .9811'

S_ 4105.1 _5 .164/ R|5 .9651

$G! 4074,| SGI 505.9 THA 11.10

1NC14.6344 vl 29.635

APO 151.65 VZ $5.012

(TC 34|.6T (LP-ISg.Z4

RAP 63.56 ECC Z.0328

IN| Z LAY IN| Z LONG

-_3.51 252.09

-_$.51 86.86

-53.51 25_.09

-$3.5| 66.86

-_3.51 292.09

-$$,51 86.86

,ORBIT DEYERNINAT|ON ACCURACY

ST $?55.6 SR 65T.6 58 t[11.8

CRY .9851 ORS -.9950 CST -.9365

L$A 4024.? MIA 152.S $84 ;,3

(LI 3647.6 [LZ 143.8 ALr ]Z.?O

LAUNCH DATE AP/I 21 IIHI4 Irl.|f_4? TIN[ 144,00 ARRIVAL OAT( $(P 12 1964

MI[LIO¢ENIR/C CONIC

RL 130._S LAL *.DO

101.11 LAP -I,|l

RC 121.214 GL S1.55

Pt.ANI[TOCENTR|¢ CONIC

C5 53,??1 _ 5.112

Lm_._ AZNYN L_ ?lm(

16.04 15 13 54

115.91 ! f5 41

ll.O4 15 I_ 54

165.1t I _5 49

JI.O4 15 !_ 54

113.11 I 25'41

OZITANC( 411.53_

L(_. 110.93 VL 17.136 GJL o3.17 AZL 80.1'0 P,CA 191.51S*4A IZI.SS [CC .17442

LOP 41.0'1r yp $?.74| GAP 5.0?AZP S_._lltr- TAL 195.55 TAP 16.64 RCA 106.43

GP 47.90 ZAL 109.16 ZAP |_)._ ITS 315.|I _ I0S.ZI [Y[ _15.11 ZAC I0.55

DLA ?S.91 RAL tl.59 RAO 6561.3 VI[L 12.456 PTH _.15 YHP 8.?41 DPA -44.45

L-| TIN( IN| LAT |NJ L_NG |NJ RT A$¢ |NJ A_4W4 |NJ TIN[ PO CIT TIN

455?.Sl -35.04 _4_.5| 541.16 |?.19 16 59 52 3351.1

!??}.?5 -33.04 15.51 542,25 17.19 5 10 3 2175.7

455?.58 -33.04 141.5| 541.16 |7.19 16 33 52 5951,6

1773.75 -35.04 85.31 341.15 17._9 3 IO 3 ZI?5.?

4597°$1 -55°04 14£,51 541.16 1?,13 16 39 SZ 5957.6

I?75.?5 -55.04 15.51 541.15 17.13 3 10 3 2175.7

0IFF|IRNYJIL ¢OllRC?|Oil

TOK $.1111 TRA -.$$?4 fC3-1.4139 8AU ,7511

• 0( 1.197Y m_A -.00_3 _¢5 -.?004 r_U .05311

_Ol[ 1.50?4 rRA -.0_)1 FC5 -.151l 61P 13117

10( 3.5539 MA .55YS _C5 1.6111 FIP -540

_IOoC0UIIIE EXECUTION AC¢_ACY

S_? $90t.I 6M 1516.9 105 155.8

RRT .94LPO _ .SSZS RTF .9?IS

)G_ 419t.9 R_3 .ISS0 RJ5 .9109

601 4163.5 SO1 4??.9 ?HA Z0.56

JNC S.8044 Vl 29.635

_PO 151.4| V| 55.026

[TC 300.92 CLP-147.88

RAP 86_05 [CC 1.5559

|NJ 2 LAT ZNJ 2 LONG

_4t.64 13_.YI

-42.64 82.70

-42.64 259.?]

-42.64 $2.70

-42.64 259.?1

-42.14 82.T0

CRE/T O£TER_INAT|ON ACCURACY

ST 5261.S _R 1279.6 95 1124,1

CRT ,$951 CR$ -.$99| CST -.Sg?Z

LSA 5681.9 NSA J$2._ SSA Z,J

ELi 5507.? EL2 I39.2 4LF Zl.Z8

LAUNCH DATE APR 21 1344 FLIGHT TIN( 146.00 ARRIV4L DATE SEP 14 1964

_(LI0(I_TRIC CONIC

RL 150.53 LAL -.00

RP 101.15 LAP -1.75

RC 12_.411 GL 44.11

PLAN[TO([NTR|C CONI(

C$ 12.173 VHL 4.?03

LD AZNTH LNCN TIN(

14.67 15 4t t

155.05 ! 11 57

14.17 IS 43 6

135.08 2 11 51

14.t? 1S 41 •

135.0_ I 11 5?

O|FF(/_NT|AL C_RKCT|ON_

TO( 1.491S TRA -.5864 TC5-_°1_4 I/4J .7312

NO( I.O4_1RRA .0347 1C5 -,t799 FAU .04055

FO( 1.4410 FRA .01_O FC5*|,5745 _P 101ill5

!.7071 MA .3154 IC5 1.4_05 FIP -515

0|STAR([ 417.623

L_ 110.$3 VL 27.104 GAL -I.$6 AZL 82.96 HCA 194.48 SNA 123,75 £CC .17531 INC ?.O4ZO Vl _9.635

LOP 45.11 VP 57,121 GAP 4.16 AZP 96.$1 TAL IS4.I6 TAP 13,62 RCA 106.16 4PO 15I.$3 VZ 35.039

GP _iO.SS ZAL 115.41ZAP JlA.0J (T$ _15.16 ZA£ 115.63 (T[ 214.$7 ZAC ]?.21 [TC 285._8 C_P-145.44

OL.t t/,19 RAL |4.01 RA0 6567,9 V[L II.S|I PTH !.14 VNP ?.515 DPA -56.61 RAP 8T.3_ £CC 1.3649

L-| ?|N_ |NJ LAY |NJ LONG |NJ RT ASC |NJ AZNTN IN| T|M( PO£ST TIM |NJ 2 LAY |NJ 2 LONG

445|.79 -51,65 219.11 554.66 18.85 |? I 51 5#51.S -46.55 2_3.96

16_0.51 -59.t4 1|,31 534.64 11.85 I 56 _S I0_O.6 -46.52 ?6.1_

44_1.?S -51.15 1_.1_ 554.66 I_,|5 I? I 56 _31,6 -46.53 223,93

11_0.51 -51.64 II°)| 554.64 28.85 2 56 18 Z090.6 -46,52 76.12

445|.71 -5_.65 119.1Z 554.66 I_.15 17 ! 51 _SI.S -46.5_ 223.93

1110.51 -39.64 tl.51 554.44 11.85 2 56 It _0_0.6 -46.52 76,1_

NI0-¢0U_R [X[CUTION ACCURACY _RBIT DE?ERR/NAT|ON ACCURACY

SGT _870.1 $GR 1500.9 SG5 ZOO.1 ST $056.9 SR 127_.6 aa Izz3,a

R_T ._ld? _ ._57 RTF .9515 CRY .S038 CR8 -.SSS4 CaT -.9936

41_0,6 R_5 .1465 RI5 .S167 _64 5490.7 N$A 19?.1 SaA 3.]

SOl 4141.6 _11 5_.5 TffA 21,10 ELI 5306.4 EL2 171,4 4_F 22.43

LAtlNCN OAT[ AP_ 11 |St4 IrLI;N? TIN[ 141.00 ARRIVAL OAT( aEP J6 1964

H(LIO¢ENflI¢ CONIC

RL 150.55 LIL -.DO

R_ 101.ll LAP -1.|1

RC 115.741 GL 37.43

PLAN[TO¢[NTR|C CI=N|¢

C3 16.510 VNL 4.071

L*_J_ AZN_N LNCH ?|N[

33,59 11 II 41

141.41 I 1 I

)5,IS It 11 41

146.4| 1 1 I

53,39 11 11 41

146,41 ! 1 I

OJITAMC( l_3.14l

LOt. 1]0.93 VL I?.01_ GAL -I.74 AZL tl.?S _lCA 197.65 S_A I_S.32 [CC .1?635 |_: 5.2512 VI 29.635

LOP 41,46 YP $?.?15 GAP 4.46 AZP 95.01 TAL |95.00 TAP _O,63 RCA ]05.85 APO 151.18 v2 3S.OSZ

GP -53._9 ZAL 115.75 ZAP 119.|t (TS 516.16 ZA[ 111.19 [TE 111.55 ZAC _).65 £YC 110.65 C_P-145.44

DLA IO.t5 RAL tt.40 lad |$67.? V[L |1.746 PTH 1.0? VHP 6.499 DPA '19.?4

L-i TJN_ IN| LAT IN| LONG |NJ R? AJC |NJ AZNTH IN| T|N[ PO CIT ?|N

4331.£5 -40.53 I|5.39 _?.95 39.i6 I? _0 55 5731.3

£6_$.111 -40.31 77.58 517.9| 53.15 _ 45 15 1055.S

455|.15 -40.55 !15._ 517.93 59.16 17 )0 55 5751.5

165_.11 -40.51 ??._41 517.91 53.15 + I 45 15 1055.t

4_)|,15 -40.55 1|5,19 )_?.t_ 59._6 I? _0 55 5?5|,5

_53,11 -40o51 ??,N 317otj 59,85 l 45 J5 Z055.S

O|FF|RI[NT|A_ CGIIII[¢?|ONI

TO( 1,8791 TRA *.4100 TCS-_,A$41 8Au .1191

NO( .7510 RRA .01141RC_-I,$?_S FAU ,05171

FOE 1.1211 FRA -.0155 F¢5-1,?_59 eSP J5J41

• OE 2,01M MA ,4104 tC3 5.698? FSP -?$5

N|0-COUR_[ EX£¢uT|ON ACCURACY

_T 40_?,1 SC_ J5_1.5 SG5 244.S

RRT .NeD _ .1_145 R?r .9581

4304,1 R_ ,1559 R|5 ,9611

I11 4173.? $12 464.l THA IS.S|

RAP 11.16 ECC I.Z?Z9

|NJ 2 LAY |NJ 2 LONG

*46,45 201,37

*46.44 ?0._?

*46,45 Z06.37

-46.44 70,37

*46.45 201.)?

-46.44 ?0.57

_il_|T 0(TERN|NAT|ON ACEUR4CY

S? 1663,4 SR 1050,6 68 971.9

CRY .9131CRS -,9336 CIT -.Sg2?

L6A _017.2 NaA J63.7 aS4 5.0

ELI 2850.0 (LZ ]4],4 4Lr ZO.ga

1550



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCN 04T( APt ZI 1964 FLIGHT TIN( 150,00 ARRIVAL OAT( S(P 16 1964

HELIOC(NTRIC CONIC O|STANC( 4Zt,672

RL 1S0.33 LAL -.00 LOL Z10.93 VL Z?.03Z GAL -Z.SZ AZL 86.01PKA ZOO.el SlAA

IP IOR.O? LAP -1.42 LOP 51.89 VP 17.702 GAP 4.?8 AZP 91.73 YAL 191.11 TAP

RC 121.004 GL )O.?S &P -47.83 ZAL lil.lI ZAP 1Z3.15 [TS ]lt.tl ZA[ lZI.?! [T(

PLAN(TOC(NYmIC CONIC

C) 15.512 VNL ).t79 0LA 54.19 RAL 88.93 lA0 6561.5 V(L II.615 PTH 2.04 VHP

INCH AZNTH INCH TIN( L-; TIN( INJ LAY

41.61 18 50 18 4243.23 -39.19

118.15 1 49 97 2851.06 -39.11

41.69 19 SO IS 4243.23 -39.19

118.3) I 49 )7 2951.08 -39.18

dl.63 |9 50 18 4243.23 -39.19

I18.15 I 49 3? 2851,06 -59.1t

OIFF[R(NTIAL CG_RCCYIQNS

TOE 1,4RO0 YRA -.4103 TC3-4.4539 IAU .1501

RO( .3315 NWA .0311RC3-|.5345 rAU .05999

rO_ J,0284 FRA .OJl_ rCA-_,l_4 I_ n |ASt_

60£ I.Sl08 liRA .4117 IC3 4.G912 FSP -120

121._7 (CC .17731 INC 5.9938 vI 29.635

52.62 RCA I03.50 APO 151.04 V2 15.085

219.12 ZAC 29.40 (TC _??.97 CLP*146.)O

6.Oil OPA -_5.76 R4P 89.ZS (CC I.ZZZY

lNJ LONG lNJ RT AIC |HI AZNTH |NJ Yll#[ POCST TIM INJ 2 LAY INJ E LiNt

ZO2.15 _2_.92 49.01 II 0 59 )645.2 -44.14 194,83

• 75.25 522.91 49.00 Z 55 49 Z051.1 -At.t) 67.25

202,t5 322,t2 49,01 19 O 39 3845,Z -44.14 194.83

75,25 $22.91 49°00 Z 35 49 Z0SI.I -44.13 6?.25

Z02.13 3Z2.92 49.0] II 0 st 3643.Z -,4.14 196.95

75.25 3_2.9| 49,00 Z 35 49 2051.1 -44.15 6?.ZS

NI0-C(_R_[ (X[CUT|CN ACCURACY ORIIT 0(T(RN|NATION ACCURACY

liT AI41.4 $GAQ 1421.9 SG5 ZlO.5 ST 2569.? SR 899.8 SS 8)4.9

ART .9475 R_ .H25 RTF .956_ CRT .9838 CRS -.9997 C$T -.9189

$_ 4_83.4 R_5 .2_9 RI5 .9t44 kSA lilt.9 NSA 16t.7 SSA 7.)

ill 43t2.1 $82 432.0 TNA Jl.lB (k| 2492.Z (k2 154.1 ALF 19.54

LAUNCH OAT[ APm 21 1i44 FLI_T TIN( 152.00 ARRIVAL OAT( S(P 20 1964

_(LIOC(NTNIC CONIC OISTANC( 435.681

EL 150.33 LAL -.00 L_ 2]0.13 VL 26.HS GAL -2.21 AlL 16.96 HCA

R? 101.03 LAP -1.24 LOP 94.g0 VP 37.M7 GAP 5.01 AlP S_.79 TAk

RC 160.249 GL 26.15 GP -4£.75 ZAL Ill,iS EAP IU.Z8 [TI 5I?.td ZA[

PLAN(TOCKNYR|C _0NJC

C3 1J.730 v_ 3.429 0LA 4t.2? RAL 91.48 Ni0 65i7.4 ?EL il.518 PTH

Z04.0| StlA lZl.02 (CO .I?l?9 INC ).0S64 vl 29.635

190.51 TAP 34.59 RCA 105,14 APO 150.91 v2 )5.076

IE4.Zl £T( Ell,79 ZAC 34,4Z [TC ZTt.$4 CLP-147.S)

2.01 v_P
L_-N AZN?H _N TIN( L-| TIN[ INJ LAT |NJ LONG INJ iT A$C INJ A2NTH

49,1f lY 26 47 41SAI.Yi °$4.75 ltl.i$ 319.77 56.15

JAo.JJ J _tl 27 _174.40 -_kl.?_ 79.5J _i_.?_ 510]4

41,12 I? _ 47 4151.7t -_1.73 Ill.13 31_.77 56.15

l_O,ll 1 $I 27 2i74.4t -$6.72 7§,31 311.76 56.14

41,]l l? 23 47 4ISi.?I -_.7_ Ill.t3 )11.?7 56.15

J$O,ll I _4 £? £414.4i -_.?E 75.3| 31_.74 51.14

iIF_E_VIAL COR_C?IOJ_ NIO-CCURS( [x(CU?ION ACCURACY

TO[ I,llfi TEA -._Ii4 ?C$-5.$237 tA_ .1728 $GT 4214,? 8_ I_Ot._ _85 _)t.3

,4OSO RRA ,04iS RC$-I.423i FAU ,06445 RRT ,t4tl ilfflt r ,ll_ RTF ,9544

FO( .12_ rRA .0_lO TC3-4.7944 ISP I_AI S_ 4480.| R25 .2389 RI3 .9612

mot. 1oE547 MA ,_15 8C3 9,3057 r_P -_l il_| 444Z,4 I_ 405,I ?ffA I8,33

5.?_4 0PA -18.57 RAP 90._9 [CC 1.1950

INJ TIN( PO CST TIN INJ Z LAT INJ Z LONG

18 35 6 3358.8 -40.8? 163.26

2 21 2 _O74.S -40.86 86.9)

10 35 G 5558.8 -_0.87 181.26

2 21 2 ZO?4,S -40.16 66.9)

18 53 6 )558.8 -40.8? 193.26

2 Z! Z Z'O?4._ -40.16 66._3

ORBIT 0[T[RNINATJON ACCURACY

ST 201D.9 SR 619.4 S9 667.6

CRT .9t00 CR$ -.9997 CST -.9820

LSA 2224.7 NiA I$9.Z 6SA 10.4

_L| 2111.? ILl 128.4 ALF I8.19

LA_CH OAT[ APRIl 1964 FklGNT TIN( 154,00 ARRIVAL OAT( S(P Z2 1964

_[LIO¢[NTRIC CO_IC 01STAN_[ 441.$96

RL 150.35 LAL -.00 Lie 210.95 VL El.iS? GAL -Z.04 AZL IT.8? HCA 20Y.21 SNA

RP 107.99 LAP -1.08 L(X_ 58.1I YP 37.t72 GAP ).AS AZP 92.0? YAk I89.34 _JP

RC 112.684 GL 19.43 G? *)|.57 ZAL 118.05 ZAP 15Z.17 iTS 518.55 ZA[ lEG.It iT(

PLAN(TO_ENTRIC CONIC

C) 10.609 VHL ).ZSl OLA 45.03 RAL 94.05 RAO 656?.4 V(L 11,419 PTH _.00 vHP

LN_H AZNTH LN(H TIN( L-I TIN( _NJ LAT INJ LONG |NJ RT A$C INJ AZNTN _NJ

36.11 11 0 • 4070.83 "53.83 JiJ*AJ 31t.17 61.64 19

121.61 I ZO 40 _720.92 _55.82 ?7.48 518.17 61.61 Z

96.11 19 0 4 4070.89 -33.81 181.$1 511.17 61.64 19

12_.97 I _0 40 2?20.82 -35.t2 77.41 518.17 61.63 Z

)R.13 18 0 4 4070.t3 -33.83 JiI.AJ 3IS.J? ll.iA 19

1_3.87 I EO 40 2720.62 -55.82 77.48 311.IT 61.63 2

OIFf(R[NTIAL C_IliI_CTION8 MIO-COU_[ [X[CUT|ON ACCURACY

T0[ ,9439 TEA -.34_O ?CA-t.Otit IiU .1t42 SiT 4_4.? 6_ 1197.0 883 )25.4

RO( .1114 iRA .0459 RCA-I.9IS9 rAU .O_Mll RRT .9442 RR_ .9837 Rrr .9534

fO[ ,9292 FRA .|343 FCA-S,4110 _$P J4JAS 8_ 4S4S.Z RZ3 .2329 RI5 .lily

SO( ,9919 MA .3542 8C3 1.3071 FSP -1051 SG! 4529.1 SGZ 361.7 THA 14.S6

lZ?.?? (CC .lgOI7 INC _.)Z?5 V! Z9.6)5

3$.SA RCA JO4o?_ APO IS0.?9 VZ )5,DSI

Z1_.56 ZAC 38.78 (TC 275.19 CLP-148olO

5.574 OPA -IA.ll RAP 91.43 (CO 1.1745

TIN( PO CS? ?IN INJ Z LAT INJ Z LONG

7 55 )470.9 -)?.12 I?Z.8Y

6 I ZlEO.I -)?.31 69.04

? ss 5470.9 -3?.52 172,67

6 I 2120.6 -)?.)l 69,04

? 35 3470.1 -17.32 172.9?

6 I ZlEO.9 -)?.51 69.04

ORBIT O(T(RNINATION ACCURACY

ST 1686.i SN )SO.6 9S 5)7.5

CRY .9721CR9 -.9t92 Cs? -.9666

LSA 1841,6 NSA 169.2 6SA 14.?

(LI 1767.4 (kZ IZ).I ALF 17.73

LAU_:H 0AT( APR El J_a fLlf, t_7 TIN( fSl.00 ARRIVAL OAT( S(P 24 1964

_q[LIOC(NTRIC CONIC

RL 150.35 LAL -.00

NP 107,iS LAP -o18

RC 134.?09 GL l_.01

PLAk(TOC[NTRJC CONIC

C) 9.1?l VH_ 3.143

LN_N AZNTH INCH TIN(

IE,81 II 40 40

Jl?.O9 I O 48

6£.91 II 40 40

|17.09 I O 49

6£.91 ll 40 40

117.09 ] 0 4t

OIFF(R(NTIAL CONVICT|Oil

TO( .7574 TNA -.2H3 TC_-I.?4?t l&U ,llil

NO( .2481 _A .0_0_ tC3-1.9_01 FAU .Ol?_

_O( .d44I _RA .233£ _CS-5.tAll lip 14427

BO( .7774 MA .5071 PC3 6.9299 FSP -1071

Ol$?AIK[ A47.1t2

LOt. 210.15 vk _i.ll8 GAL -I.78 AZL 8i.2t N(A 210.41 SNA 127.52 ECC .Ill68 INC 1.7411 Vl 29.635

LOP t1.53 VP 37,691 GAP 5.15 AlP 11.50 TAL Ill.O? TAP _.4i RCA 104.33 AP_ 150.68 V_ 35.104

GP -54.41ZAL ll4.iO ZAP 135.4_ ITS 319.03 ZA[ 127.5| £r( f09.54 ZAC 42.51CTC 274.90 CLP-150.33

OLA _.40 RAk 96.t4 RAO 1567.4 V[_ II.A57 P?H 1_99 vIAP 3.411 OPA -lO,Ei RAP 9_.69 [CC 1.1626

L-l TIN( INJ LAT |NJ LONG INJ RT A$C INJ AZNTN INJ TIN( PO C$T TIN INJ _ LAT INJ 2 LONG

3t72.0| -_0,15 l?l.|_ $17,75 69_t| l_ 41 52 55?2,0 -33,82 162.74

2711o|4 -_0.t4 IJ.?S )J?o74 ISol_ ) 47 J? ZJ91ol -53.11 ?),37

$172.0| -_O.tS 171.12 397,76 15.91 19 41 52 5572.0 -51.t2 162,74

2711.14 -30.14 81.75 317.74 GS.89 I 47 17 2191.1 -31.91 73.)?

$172.01 -_O.lS 171.12 317.73 15,91 19 41 SZ $57_.0 -55.82 162.Y4

• ?l].J4 -30.14 8|.73 3J?.74 13._9 l 47 J? ZJIJ.J -33.8] ?).3?

NI0oCOU_I_[ cmrCUTIO4 ACCURACY ORlIT O(T(II_IINATION ACCURACY

SGT 4502.5 IG_ 1095,0 883 535.0 ST 1368.0 SR 453.1 $6 393.8

Rift .2402 RRF .l?_ RTF .t52t CRT ,9616 CRS -.9949 C$T -.9390

3_ 4153,7 R23 -2211 RI3 .95t8 LIA 1412.9 USA Ill.0 $$A Z0.8

SGJ 41J9,4 SG2 383.? THA IZ.96 ILl 1494,5 ILl 1_9.d ALF 17.62
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JPL TM 33-99 . EARTH--VENUS TRAJECTORIES (VOL I. 19645

LAUNCH DAT£ APR Zl 196A FLIGHT TIN_ |$6.00 ARRIVAL DATE , 4EP _6 1964

Pq[LI(X[NYRIC C_tlC OlSTAK[ 4f3.675

mL 190,$5 LAL -.DO LO_ Z10.93 VL 26.819 GAL -].5I AZL 10.74 HCA 215.6Z S_A

RP I07.IZ LAP -.TO LOP G4.54 VP 3T._40 GAP 5.95 AZP gl,O5 TAL 18G.TT TAP

RC 159.tZO GL 11o00 GP -SJ.IT ZAL llZ.6? ZAP 13a,?0 ITS 519,66 ZA[ 128.46 [T[

PLAN[TO¢[NTRIC (ONIC

C5 9,405 VHL 3.047 GLA 5A,27 RAL 99.27 RAO 6SS?,5 V£L 11.4'37 PTH J.98 VHP 5.A78 DPA °6.98 RAP 94,08 _CC l.|548

LNCH AZHTH LNCN TIN[ L-Z T|N_ |HI LAY IN| LONG |NJ RT ASC IN| AZNTH |NJ TIN[ PO CST YAH IN| Z LAT IN| Z LONG

61.95 19 18 45 _150.?0 -2?,94 lIO.0I 318,19 69.29 20 32 56 3250.7 -$0.50 151.?4

Jl0.1Y O 53 AT 2993.11 -27,95 88.55 518,I8 69,28 1ZI 55 ZZ�).I -30.49 40,24

$_.03 lJ 2D 45 5850,?0 -27,94 leO.0l $18.19 89.29 TO 32 S6 3|SO.? -)D.SD ]S|.74

IIO. l? 0 35 42 £893.11 -ZT,93 98.33 518.18 69.28 I 2I 55 2293.1 -30.49 40.24

89.B5 19 29 AS 3050.?0 -Z?,94 liD,O] 518.19 69,29 TO 52 56 3250.? -S0.S0 1S1.74

110.17 0 33 4£ 2995,11 "Z?.95 88,55 318.18 69.28 ] Zl 55 2295.1 -50.49 80.24

DIFFERENTIAL C(]IIRI[CT|_9 M|O-COUII$1[ [Xi[CUTION ACCURACY ORBIT O[YERHINATION ACCURACY

TO[ .59AO TRA -.1650 TCS-?.28a0 BAU .9350 SGT 4618.9 S_ IOOA.I SG3 336.T ST 1055.T _q 3T9.5 SS 285._

ROE .|�iNI RRA .OffSJ RC_-I.4603 FAU ,08727 RRT .9344 RRI r .961d RTF .9322 CRY ,948| CRS -.96?7 CST -.858]

FOE .Z?51 FRA .3|08 FC5-6.1923 BAT 14?eO SO8 4726,9 R2) .Z065 RI3 ,9534 LSA 1|A0,9 N$4 168.3 SSA 3O.Z

80£ .396t MA .15Z6 BC5 7.4369 FSP -|09| SG| 4?15.6 _Z 330.4 THA JI.55 [LJ 1|16.1 [LZ Ji4.I ALF ]9.03

IZT.Z6 [CC .18332 LHC t.2566 Vl 29.435

AO,39 RCA 103.g3 Af_ 150.59 VZ 55.|1S

206,81ZAC 45.T5 [TC Z?3.55 CLP-|5I.??

bAt_r..N OAT£ AIR 21 IIH_ FL[r.,HT T[MIE 160.00 ARRIVAL OAT[ SIP 28 1964

M[LIO¢ENTRIC CONIC

RL J50.$5 LAL -.DO

RP 107,69 LAP -.51

RC 159.180 GL ?.58

PLAN(TO¢CNTRZC CON|C

C$ 6,104 V_. 5,0|7

LNCff AZMTH Lk_H T_l_

??.99 10 33 L_I

JOt.04 23 48 ItS

TT,�6 20 33 Ill

10£,0A £5 48 n

110.00 2 A! 15

1|0.OO I_ 4| 37

DISTANC[ 4S9.644

LOt. £10.65 VL £9,640 GAL -I.Z4 AZL 69,15 HCA Z18.84 SIAA IZT.00 [CO .185J0 INC .9473 v! 29.635

LOP it. T9 VP 5T._3 GAP 6._5 AlP 90,M TAL 18S.43 TAP 42.29 RCA !03.49 APO 150.51 VZ 35.129

Off -19.59 1AL l10,54J ZAP I4|.99 [TS 5Z0,ZI Z_q[ IZ�.I0 IT[ Z04.37 ZAC d8.55 [TC 272.88 CLP-153.18

OLA 30,5T RALJOI.65 RAO 656T°3 ¥[L 11.425 PTH 1.68 VHP 5.499 DPA o4.18 RAP 95.58 £CC 1.1494

L-Z T|NC IN| LAY _NJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN( PO CST TIN IN| I LAT IN| Z LONG

_75.|? -_S,I? 145._ 519.27 72,05 2I 54 44 _076.2 -2T,39 13T.45

3055.05 -23.16 99.11 519._T ?2.03 24 ST ZI 2435.0 -2T.38 91.ST

_1?6.|? -£5.1T JrA_,_O 5|9.27 72*05 21 54 A4 _0T6.2 --27.39 137.45

8053,03 -25.16 99.8£ 519._7 72.05 24 ST 21 ZA_5.0 -_?.38 91._?

_5_0.41 -55.79 $I,14 521,55 84.31 3 25 25 1920,4 -34,19 5Z,OZ

32S6.61 -IT,I2 111._8 31S,A_ 59.95 25 33 _6 2898.6 -lD.99 104._9

OR6IT O[T[RNIHATJON ACCURACY

SY 761.3 SR 3IT.8 SS ITT.5

CRT ,9325 CR$ -.8090 CST -.5963

LSA 829.6 NSA 168.7 SAA 45.4

ELI 6_1.8 EL_ |09.T ALF 22.29

01rFER[NTIAL COPRI[CTI,ON,S

TO[ .$903 TNA -.ltOl TCS-T. TI2_ 8AU ,953T

• Jill1 I_RA 11053 R¢3-1,_1_47 FAU ,0656|

rot .1£_0 FRA .390_ rC5-6.£580 BSP 19055

eo¢ .4130 MA .IBIS 6C$ T.9555 rSP -lOBS

NI0-COURS[ [X£CUTION ACCURACY

$GT 4T_5.9 _ 924.2 $83 555.A

RRY .9256 RRF .957_ RTF .9313

68_ 4613.9 R25 .1897 RJ5 .9340

$GI 4805,1 $82 543,7 THA 10.52

LAUNCH OAT[ APR I1 1H4 FLIGHt Yl_ 162.00 ARR/VAL DATE SEP _0 1964

N[LIOC[NTRIC CONIC

RL 130.33 LAL -.DO

RP 10?.14 LAP o,52

RC 141._08 GL 4.44

PLAN_TOC[MTRIC CONIC

C3 9,932 V_t. 2.959

LNC_ AZHTH Lk_H TIN[

_0.00 15 2_ _0

I0.00 21 II A9

100.00 I 31 49

IDO.O0 21 S$ 2T

110.00 5 _I 5i

IIO,O0 _2 ? 49

Olrrt+EmTlAL C_Im[CYiOmS
TD[ .2351 TRA -,0711 TCS-i,04t_ 6AU ,97_0

ROE .1434 RRA' ,1155 NCS-J._6JJ FAU °06_9

_0[ -,OO$9 FRA .4641 FC5-1.!887 6_ 15547

60[ ,1?19 MA ,1599 8C$ 6,|A67 FSP -1075

0ISTANC[ 465.600

LOt. 2|0.95 VL 26,9DO GAL -.94 AZL 99.30 HCA 22D.05 SNA 126.74 ECC .IBT0_ INC .4949 vl 29.63S

LOP 70.96 VP 37,903 GAP 6.33 AZP 90.58 TAL I94.II TAP 44.IT RCA 103.0d APO 150.44 VZ 35,|4_

£P -28.18 ZAL 107,$1 ZAP IA4.J4 [TS 520,_7 ZA[ 129.52 EYE 20Z.ZZ ZAC 50.g$ ETC ZTZ.Z? CLP-154,56

OLA 27,22 RAL 104.99 RAO 9367.$ VEL ll,416 PTH 1.98 VHP 5.55| OPA -I.T3 RAP 9T.19 ECC |.]470

L-I T|N_ |NJ LAT IN| LONG IN| tT A$C IHJ AZNTH IHJ TIN[ PO CST TIN IN| Z LAT IN| 2 LONG

5139.71 -26.8T 105.2T 52;.90 SO.?0 Z4 22 6 2558.T -Z7.88 9T,T5

5587.13 -19.37 139.42 319.55 89.0? Z2 11 36 Z99T.I -Z1.19 1Z4.94

1?39,1T -_9.43 ?_,65 512.25 94._0 Z IT 45 2158.Z -29.88 49.8T

3441,91 -19,01 114°T4 519.24 64.41 22 53 50 2942.9 -J9.32 117.51

2564.65 o_4.35 46,10 _22,46 91.6T A 18 10 ITGA.G -33.54 39.91

_407,£1 -JI.8? 119,69 516,89 5?,?| 25 4 37 2807,2 -18.0_ 113.07

M|O-C(_/_61[ [XJ[CUT|(_i ACCURACY ORBIT D[T[RMINATION ACCURACY

B0Y 4_33.6 $GR 8_5._ $85 531.I ST 476.9 SR 209,5 SS 193.6

RRT .9154 RRF ,9437 RTF .95IZ CRT ,9088 CRS -.2472 CST .016?

8Ge 4_O8.8 RZ5 .I?0G RI3 .9532 LSA 5A9.0 NSA ITO.8 $SA ?_.5

8GI 4697,0 $92 540.1 THA 9.25 [LI 547.9 [LZ ]O5.Z ALr 30.11

LAI.mCN OAT[ APII £1 11_4 FLIGHT YlH[ 16d.O0 ARRIVAL DAT_ OCT Z 1964

_[L|KENTRIC CONIC

RL IS0.$5 LAL -.00

lid lOT.IS _AP -.IS

RC 148,4?1 O_ J._J

PLAN[TOC[NTR|C CONIC

C_ 6.661 _ £.9??

L_._ _/MTN _CH TIN(

I0.00 0 46 ST

gO.OO L_ 17 43

100.00 I _1 81

J00.OO 11 18 fl

110.00 4 19 I15

l|O.O0 II 47 _5

OIITANC£ 471.540

LOL I|0.13 VL _°780 GAL -,_i AlL 99.91NCA 125.Z? SNA

_OP T4,L_ VP 37,_7 GAP 6,_$ AZP DO.14 TAL 152.76 TAP

GP -_4,09 ZA_ I03.0_ ZAP J46°44 ITS 3_].0_ lA£ |Z9.79 [T[

116.48 £CC ,16908 INC .1891 vl 29.635

46.05 RCA IO_.ST APO 150.$9 V_ $5.152

ZO0.34 ZAC 53.11 [YC 1T|.69 CLP-IS5,91

0LA _8.16 RAL 10?,iS RAD 636T.3 VI[L 11.413

L-] YiI( IN| LAY IN| _ IX| RT _9C

11514.91 -U.£9 90_DO 324.00

341041.19 o1£.32 14_.IM 31_.9Z

2S6?,16 -IPI,66 6_.12 32_.01

8901,14 -IO.DO 134.lI 311.16

ffl49,_ -53,56 40,|6 3_5.?I

5519,41 -?.73 IZS.T5 317._7

PYH 1.98 V_P 3°$28 OPA .59 R_P 98.89 [cc 1.1A58

INJ AZNTH INJ YfN[ PO CST TIN INJ 2 L_T INJ _ LONG

89.61 I 58 52 2314.l -28,18 81._4

64,30 21 21 11 5206.1 -15.68 142._4

9J.O? 3 14 38 1987._ -Z�.A) 57,34

61.99 22 19 1 3008.9 -IA.S$ IZ?.3A

96.95 4 36 39 1649.4 -32.24 31.|8

36.60 22 46 3 29|9.4 -12.07 1J9.52

ORBIT D£TERN;NATION ACCURACY

ST 227.2 S_ Z$Z,9 s$ ZOS.T

CRT .T939 CRS .2589 CST .ZlYZ

L$_ 335.0 NSA 195,3 44A ]IZ,?

ILl 3ZB.T _LZ 1|2.9 ALF 50,29

OIt_[IIMtI_L C_IIII[¢TI_N6

TOE ,0614 TR$ °01841 T¢$-6,1655 0_I .66L_

• 1£111 RIIA .t£S£ R¢$-1.1954 FAU .0t151

FDI[ -.1196 FRA .$340 FC8-9,O1_] 6_k _ 1571D2

ilOl[ .IS79 IMA .J£$9 8C3 9,$791 FSP -1058

M/D-CCuRIM[ IX[Cut/ON ACCURACY

SGT 4640.$ _R 71_,1 $83 $23.I

R_Y ,S0_8 RRF ,9177 RTF .931_

sr, o SOOA.? r_3 .1309 R!5 .95_?

9GI 4995,1 SGZ 540.0 YHA 8.35

153Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19645

LAUNCH OAT( APR El 1964 FLIGHT TIN| 166.00 ARRIVAL GATE OCT 4 1964

H[L]O([NTRIC CONIC DISTANC[ 47T.465

RL 150.55 LAL -.00 L(_ 110.95 VL ZA.TI9 GAL -.)$ AZL 90.09 HCA 716.50 S_A

RP 107,77 LAP .06 LOP 77.41 VP 3?.SSP GAP 7.17 AZP 89.P4 YAL 181.38 TAP

RC 145.i59 GL -.71 GP *Z2.Z? ZAL |01.10 ZAP J40,5S IT) 32|.Z? ZAE I69.95 [T[

PLAN(TOC[NTR|C CONIC

C3 1.87) YHL Z.5T00L4 61.$5 RAL iI0.ZT RA0 656?.3 V[L 1|.413 PTH

LNCH AZNTH LKH Y|N( L-| TIN( IN| bAT ;NJ LONG IN| RT ASC IN| AZNTH IN| t|N(
g_.O0 I 40 )e 17?4.9| -ZP,OP _°00 3ZS°9| P5,?Z Z Z) $1

90.00 19 49 35 $P46,S0 -8,05 157.T5 311.54 6Z,TS ZO 55 11

100.00 3 |G 33 1466.52 -69,38 5?,11 325,?9 95,79 3 5? 38
100.O0 ZO S6 ;9 3731.15 -9.91 141.30 320,P3 60.85 21 58 30

I10,00 4 SS 31 I195o8P °32,56 33,05 3J$,14 f01,03 ) 31 !?

110,00 11 33 50 3613,53 -4,17 130,?0 319,14 56,04 26 34 4

GIFF[RKNT|AL COR_CTIONI NI0-C(X#IS[ [VJ[CuTION ACCURACY

TO[ -.0473 TRA ,II00 TC$-8.4_05 8AU 1.0088 SGT 5019.9 8GR 748.6 $G5 316.1
ROE ,1204 lueA .1350 RC5-|,O3P3 FAU ,058?T RRT .8963 RRr ,9084 RrF ,9508

FOE -olJ99 FIE oeO30 Fg3-3.?_14 9_P |59_0 SC_ S095,3 R_3 ,1335 R13 ,9510

BOE .1193 MA .1_4 eC3 9.S018 fSP -1031 661 5073.6 SGZ 345._ THA ?.55

116.12 [CO .19130 fNC .0659 VJ 19.655

47.89 RCA 102.67 APO _0.36 VZ 55.16_

198.69 ZAC 54.99 £TC Z?I.IO CLP-15T.21

1.98 VHP 5.719 OPA Z.I5 RAP 100.69 ECC 1.1461
PO CST TIN IN| Z LAT IN| Z LONG

2|74.9 -17.29 71o41

$)A6.5 -11,64 150,91

1965.5 -Za.2? 49.48

$151°1 -10.75 134.61

1555.9 -30,?0 14.37

3013.5 °P.AO 124.A1

ORBIT G£T£RNINATION ACCURACY
)T 190.6 SR 246.9 $$ EPG.S

CRY -,1546 CRS .44PZ CST -,T441

L)A )47.4 NSA 109ol SPA 107.6

£L| 1_6.6 [LZ 177.4 ALF 111.10

LAUq_CH GATE AP_ 91 lINt4 FLXGHT TIN| 168.00 ARRIVAL GATE _T 6 1964

Ht[LJOCENTR|CCONIC

RL 150.55 LA_ *,00

RP 107.74 LAP ._5

R¢ 14Y. YTP GL -l.g?

PLAN(TO¢ENTRZC CONIC

C3 9._P V_ 1._4

LNC._ AZNTH LNCN TIN(
00.00 I II |

JO.O0 |9 31 |0

100.O0 3.54 4A
t00.OO Im 41 P

riO.GO 5 17 41

|JO.O0 11 14 40

DJFF[II_NYIAL C(_N/_CYICNI

TO[ .08P9 TNA .3911 TC5-?.4134 9A_ ._944

ROE .IPOI IQRA .1793 RC3 -.?485 FAU .04081

F0E ,0641 FRA ,|553 FC3-3,9404 B_P 11461

80[. .tO00 IRA ,4307 9C3 7,4910 _9P -_05

OZSTANC[ 4_3.383

L(X. 110.93 VL 18.879 OAk .01 AZL 90.33 J_CA

LOP _0.65 v@ 3?.SSO GAP 7.48 AZP 89.78 TAL

GP -10,19 ZAL _9,0_ ZAP 1_O,49 (YS _11.39 ZA_

119.71 SNA 115.P6 £CC .19567 INC .3319 Vl _9.635

179,98 TAP 49.70 RCA 101.56 APO 150.55 Vl 55.175

130.05 EYE |97.16 ZAC 56,65 £TC _70.5A C_P-ISB.AT

DLA 11.73 RAL 113.15 RA0 6587,3 VI[L 11.417 PTH 1,98 VHP 5,826 DPA ).6_ RAP ID2.57 [CC I.IA76
L-I T_N( /NJ LAT |NJ _ |NJ NT ASC _NJ AZNTH |NJ TIN( PO CST T|M IN| I LAT IN| 2 LONG

ll48.49 -17.38 72.15 317.9_ 97.59 $ 6 28 Z066.5 -16.03 63.73

4058.84 -A,SO 1_.09 313.74 61.0| 10 38 49 3458.8 -8.21 157.)8

_38?.51 -29,49 49,_ 317.80 99,44 4 34 11 1767,5 -16.90 41.53

3833.09 -3,30 146,94 313.19 60,19 21 4S 1 5153.1 -?.46 IAO.)G

_0?6,67 -31,_ 67,18 31?,10 104.)1 G Z 18 1476.7 -29.09 il.?Z

_5i.lt -|,00 135.04 311.65 _5.95 II 11 1? 3096.P -5.48 IZ8,8Z

N_D-COU_ [_CUTJON ACCURACY ORPJT DET£RNINAT|GN ACCURACY

SGT 4519,9 SGR 670.4 353 152.9 ST 319.) SR )Gl .9 SS _T0.5

NYtT ,7709 RRF .8776 RTF .6981 CRT .7549 CRS °.5109 CST -.8919

9r,_ 4388.1 R13 .1813 RI) °90|2 L)A 497.5 N�A 229.9 SPA ?).S

801 4548,3 PGI 414.3 ?HA 6.58 [LI 449.8 £LZ 174.0 ALF 49.81

LAUNCH GATE APR Z| J964 FLIGHT TJNE 170.00 ARR;VAL DATE OCT 8 1964

_ELIOC[NTRIC COLIC

RL 150.35 L_, -.00

Re SOP.?f LAR .44

RC 149,POP GL -4.9_

PLAN(TO(ENTRIC CONIC'

C3 9.139 V_L 3.01)

LNCN AZN_ L_ TIN(

_O.00 ! 5Y 52

IO,00 19 IP ?

100.00 4 29 El

IOO.OO 1'0 30 19

_10.O0 5 59

110.O0 I1 lP _0

OlFFERENTIAL CORRECTIONS

TOE -.5111 TRA ._513 TC3°8.4_63 6AU 1.0452

ROE ,lOPS m_A .15_41RC$ -.9299 FAU .05519

FOE -.3P91 FR_ .?Ie_ FC5-5.O)PS 8SP 18584
_OE .340) 8RA .3_35 9C) P.5390 FSP -976

01STANCE 48_.263

LO_ 210.95 VL 26.6)7 GAL .35 AZL 90,56 *ACA 2)2.95 SNA

LOP 83.8_ VP 37.)30 GAP + 7.90 AZP 89,P6 TAL 17P,58 TAP

5P -19.19 ZAL 95.91ZAP 152.28 £T9 311.39 ZA[ 130.05 ET[

115.?0 ECC .196ZS INC .5570 Vl 19.635

51.54 RCA 101.0) APO J_O.)? VZ 35.183

19G.00 ZAC 58.15 £TC 169.98 CLP-159.70

OLA 16.30 RAL 116.01 RAG 656T.5 VEL 11.425 PTH 1.96 VHP 5,949 0PA S.00 RAP 104.S1ECC 1.1504

L-I T_N( IN| LAT INJ LONG IN| RT ASC |HI AZNTH |HI T|N( PO CST TIN IN| Z LAT [NJ Z LONG

1577.19 -_?_.40 65.79 330._5 1D0.64 ) 40 49 1977._ -14.66 57.)S

4155.47 -1.40 IG5.S0 326.26 61.71 20 27 12 )555.5 -5.17 162.85

!IP5.40 -67.44 44,09 330.01 102,$5 5 G 26 1685.4 -_5.46 )5.05

3911.50 -.AT 151.69 315.77 60.11 21 35 42 3522.5 -4.45 145.32

L_r08.95 -30.13 11.16 319.ll 106.97 6 30 18 1408.5 -27.51 14,05

$771,11 1.09 1341.98 324.29 55.06 22 21 lZ 3172.1 -2.61 132.??

NIO-CGURSI[ [_[CUTi_ ACCURACY OROIT 0£T£RNINATION ACCURACY
6GT 5114.6 SG_ 671.8 SG3 Z97.7 ST 663.3 SR ZZT.5 S6 430.1

IQNT .8475 RRF .8616 RTF .P503 CRT °,6979 CRS .ST]? CST -.9718

$C_ 5157°7 R13 °JO08 RJ) ,9511 LSA 805+1 NSA 17_.1 SPA 60.4

SGl 5145.7 $01 )54.5 THA 6.16 ELl 6B3.1ELZ 158.1ALF 165.77

LAUNCH OAY£ APR El 1964 FL|G_T T|I,_ 171,00 ARRZVAL OATE OCT 10 ]g64

_I[LIOCENTRJC C_tlC

RL ;10.35 LAL -.DO
Re lOT.6_ LAP .03

RC 151,019 GL -P,PA

PL_N(Y_ENTRJC CON|C

C3 9.385 WAL ).OP3

LNC.J_ AINTH LNCH TIN(
_O.00 3 )O IS

90.00 19 R A_

100.OO 4 59 11

lOO.O0 _0 II 39

110.00 6 64 6
_lO.O0 11 IA J5

D|FFER[NT|AL CONiII[¢TION8

TOE -.45_0 TRA .49A1 TC3-8.3979 8AU l.OS_

ROE .1094 RRA .1831 RC3 -.9518 FAU ,05031

FOE -.4113 FRA .Y141 F¢3-4.6411 8_P 11180?

9oE .A_7 MA ._J08 8C3 P.AAOP FIR -940

0|STANCE 495.155

LOt. 210.93 VL J11.596 GAL ._0 AZL 90.76 _A 2)6.18 S_A

LOP 87.11 VP 37,510 GAP 9,12 AZP 89.58 TAL 177.17 TAP

GP -18.06 ZAL 91.71 ZAP 153.94 £rS 311.15 ZA£ 150.04 [r£

I65,44 ECC ,19900 INC .?6Z? Vl 19.635

55,35 RCA I00,48 APO 150.40 VZ 35.]93

194._0 IAC 59,49 £TC 16P.43 CLP-160,89

0LA 14,01 RAL 119,91 HA0 6367,3 Vl[L 11,436 PTH 1,98 VHP 6,061 0PA 6.12 RAP 106.53 £CC 1.1544

L-I TIN( IN| bAT IN| LON_ IN| RT A$C IN| AZNTH IN| T|N( PO CST T|M IN| E LAT INJ _ LONG
£500.P? -25.33 10.45 331.Y4 103.1/ A 11 6 IPOO.T -Z$.ZT _l.)n

4141._1 1.40 174.3A 319,14 81.71 t0 19 Z? 3641.) -1.59 167,7!

9214._ -£P,30 39,11 331.47 104,74 5 )6 6 ]614.4 -Z4.0Z 31.06

4003,P4 I,_9 151,31 318,65 60,19 11 19 15 )40),8 -1.70 149.60

1949,74 -28,96 19,07 331.59 ID9.16 6 56 54 1348.T -15,98 10.07
_41.15 4.3P 141.85 317.13 56.09 ZZ ]8 |? 3ZAZ,Z .07 I56.43

NJO-COu_I_ [XI[CUT|_Iq ACCURACY ORBIT 0£T[RNINATION ACCURACY

_GT 3199.3 _ 641,] $G3 28T,? )T 9]0.? )R ZZA.I $6 506,4

I_T ,9245 RRF ._362 NTF .9502 CRT -.7D54 CR$ .5595 CST -,9817

$G_ $357,0 Rl$ .0866 if1) ,9509 L)A 1050.0 MSA IT6.$ $SA 48.6

$GJ 5314,8 PGI 351,4 ?HA 5.73 £LI 9ZA,8,[LZ ]56.4 ALF ]69.86

1533



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL t, 19643

LAUmCM 0AT[ APN 11 |984 FL16NT ?IN( 174,00 ARRIVAL DATE OCT IZ 1964

_[LI(X:ENTmlC COUIC

RL 150.35 LAL -,00

RP 101,85 LAP ,It

NC 154.118 GL -8.15

PLAN_TOCKNTR|C CONIC

¢$ 9,710 YNL 3,118

LNCH AZRYN LN(H ?|M_

PO.O0 4 O ZB

tO.D0 14 1 97

100.00 5 ZY 5Z

1OO.00 ZO 17 15

110.O0 8 44 48

110,00 £1 11 SO

DZFF[R(NTIAL C_[CT|ON8

YO[ -.5418 YRA .81SZ T¢]-8,23_ IAU 1.0148

#0E .lOCi _QA .1/_S N¢3 -.?78J FAU .04753

roe -.)l so rnJ .o_ rCs-4.t)?£ B_P 17099
802 .GOIS MA .841i l¢) I,_785 FIP -911

0JSTANC[ 900.98?

LO_ 2|O.9$ VL 28.S55 GAL 1.01 AZL t0_95 HCA 289t42 SMA 125.18 [CC .Z0195 INC .9585 vl 29.685

LOP 90.34 YP )?.484 GAP 8.45 A2P 89.51 TAL 175,74 TAP 55.1S RC4 99.S0 4PO ]50.46 v2 35.202

GP -16.9? ZAL 89.50 ZAP 155.49 (T$ $_0.98 ZA( 130.01 (T( 193.98 Z4C 60,?1 ETC 168.88 ¢LP-162.04

OL4 11o48 RAL 121.81 IAO 6561.4 V£L 11.450 PTH !.99 VHP 8.228 OP4 ?°08 RAP 108.60 (CC 1.1596

L-| TIN( |NJ LAT JNJ LONG JNJ RT ASC |NJ A2MTH |NJ T_N_ PO CST TIN IN| 2 LAT IN| 2 LONG

24)4.19 -24.ZZ 58,89 3)5.44 J0S.14 4 41 ) 18)4.2 -21.9] 47.98

4)_.ZO ).97 l?l.l] 332.Z) 61.94 _0 13 59 3?22,2 .19 ]72.17

ZISZ.)5 -25.16 )4.87 33S.18 JOI.?O 6 3 44 1882.4 -21.68 28.9S

4078,Z? 4,8) 180,47 331,78 60,48 21 15 14 $4?4,3 .86 1S3,S4

|8H.00 -Z?.6_ 14.48 314.21 |10.97 ? 21 21 1248.1 -24.53 6.6?

)SI08,$Z ?.06 14_.18 $)0.34 56,47 22 16 58 3808.3 Z.80 139.88

N|O-C(_WK (X_CUT|ON ACC_ACY CRI;T 0(T(RNINAYION ACCURACY

SGY 9578.1 4GR 816.? SG5 Z??.8 SY I]$3,7 $R 222.9 $S 586.9

RNT ._ RAq r ._k[_?8 RTF ._S04 CRT *o?042 CR$ .80|1 CST -.9871

S_ 5414.4 R_) .0733 21_ .9508 LSA 1193.0 NS4 176.0 884 41.0

$81 5401.8 _ 3t_.S TNA S.Z8 (L1 1164.8 (LZ 156.8 ALF 172.11

LAUNCN OAT( APR 21 JiN}4 FL|f_4Y TJNE 178.00 ARRIVAL OAT( OCT 14 |964

_L|O¢(NYIZC CONXC

RL 190,59 LAL -.00

RP 10Y.48 LIP 1.01

IC 181,147 GL -4.44

PLAN_YOC[NYR|C ¢_NIC

C3 10.111 _ ),181

L_.N 4ZNTN LN¢_ TX;4(

mO.O0 4 88

90.00 14 9? 8

100.00 ) S4 4p

100.00 20 13 34

110.00 ? t4 8

1|0.O0 21 |0 44

0|WF(R_NYiA_ COR_[CT|OM

YOl[ *.?14? ?NJ .?I04 T¢)-4.00_? IAU 1.0171

R0( ,1114 RR_ ,14|4 I¢$ -,?014 rAU ,0448|

fDE -.$837 FRA .1419 F¢)-$.8184 BSP 17_?S

• O_ .?98_ MA ,t014 I¢_ 8.03)8 FSP -I?S

0IITaNC[ 806.J17

LOt. £10.4) VL £8.914 GAL t.4? AZb 91.13 HCA Z4_.89 _A

LOP 13,5? YP )?.4M GAP t.79 AZP 19.4t TAL !74.30 YAP

GP -18.00 ZAL 8i,_1 ZAP 151._4 [T$ 3_.58 ZA[ 129.96 IT[

J24.92 [¢C .Z0512 |NC 1.1321 vl 29.635

|6.9| RCA 94.30 _O 180.55 V2 38.21|

|93.08 ZA¢ _1.43 [TC 188.31 CLP-188.17

DLA 9.II RAL 1_4o?S IAO _91?,4 V_L 1|.4M PTH 1.44 VHP 6.310 DPA ?.as RAP llO.?R [CC 1.1868

_*| T|N[ - |NJ _AT |NJ LONG _NJ RT A$C |NJ AZNTN |NJ T|M_ P_ CSY TIN IN| Z _AT IN| • LONG

1178.91 -_).1_ 51.97 )18,)$ JOl._l 5 I 1_ 1775.9 o20.61 44.2D

43fl.91 1.39 ll$.Ol )$S.S) 62.33 EO JO 23 3?98.4 Z.IO 176.3_

l_tT.II -_4.D4 31._ ))8.01 108.32 6 24 47 1447.9 -21.32 23.47

4180._3 ?._0 1_4.41 $)g.O? 80.91 21 12 44 3590.2 3.26 157.63

1849.63 -2_.44 IS.)& $3?.0_ 11_.47 ? 44 51 1244.6 -23.18 3.73

$971.££ 9,41 144.41 $)$.?$ 56.98 12 18 5_ 3371.2 4.99 143.1?

N|0-_ (IC[¢UTION ACCURACY (]tBIT OETERI41NATIOI4 4CCURACY

_Y 9448.Y aM $94.S $G) Z$?.3 ST 1381.9 $R 224.6 S$ 622.Z

RRT .77_8 _ .???S RTF .9501 CNT -.6941CR$ .GOTI CST -.ggo4

$G_ 3474.1R_3 .08_3 213 .9504 L$A 1921.4 NSA 177,2 $SA 35.6

KI 5468,_ $62 3?5.9 THA 4.84 ELI 1340.9 (LZ 159,5 ALF 173.a3

LA_ DAT[ &P_ 21 15Jt_4 FLigHT TI_42 116.00 ARRIVAL DATE O(T 16 ]gE_

14(LIOCE_TRIC COllIE

RL 150.15 L_L -.DO

R_ IOf.80 LAP 1.14

RC 134.£83 GL -10.82

PL_N(TOC2NTRIC CONIC

C3 10.ll4 VHL 3.280

LNCH AZNTH L_CH TIN(

_O.OO 4 9S 8

IO.00 14 53 45

100.00 6 ZO 18

I00.00 10 |1 14

110.O0 ? $? 21

110.OO _1 lO 40

O|FF(R(NYIAL ¢ORR[CTION4

TO(-.it2) TRA .4427 TC_-?._4| 8AU 1.1009

• O( .1191 RIM .141t RC_ -.1408 FAU .04195

_O( -.81OS ?RA .417_ FC3-$.4144 alP 17843

DO( .8818 MA .4_1 BE) 7.7308 rSP -848

OISTAN([ $1_.815

LOt. 210.93 VL 26.4?3 GAL 1.87 AZL 91.30 HCA 245.89 SNA

L_ 9_.81 UP 3?.448 _AP 9.14 AZP 6_.47 T4_ 112.63 TAP

GP -13.14 ZAL 83.08 ZJP 138.)0 (T) 320.00 ZA( 129.90 (T(

1_4.67 ECC .Z0652 INC J,30D? vl 29.635

5|.76 NCA 99.6T APO 150.66 VZ $5.216

19_.33 ZAC 62.87 [TC 267.77 CLP-164.26

DLA 8.00 RJL i27.68 RAO 6567.4 ¥(_ !1,490 PTH 2.00 VHP 6.544 OP_ 8.5D RAP 112,6_ ECC 1.1749

L-I T|N[ |NJ LAT |NJ kO14_ |NJ RT ASC IN| AZNTH |NJ TIN( PO C)T TIN |NJ Z LAT |NJ 2 LONG

1314._0 -_Z.08 48,89 34|.38 108.14 5 33 51 1714.8 -19.39 40.95

446?.62 8.57 187.02 $3t.00 62.91 20 8 12 386?.6 4.8? 160.30

E048.9_ -_Z.94 28.04 _41.04 104.88 _ 54 18 1450.0 -ZO.O9 20.44

4117.88 9.41 114,_0 338.55 61.50 21 21 31 3617.? 5.53 161.56

1_O_.15 -15,37 8.89 340.00 113.71 8 ? SO 1_09.9 -21.95 1.21

4031.$1 il.83 151.75 )$7._) 57.63 2_ 17 SI 3431.6 ?._7 146.36

NZ0-C_J_[ (Ill[CUT|ON ACCURACY CRSIT OETERN|NAYfON ACCURACY

SOT _918.4 &GR _75,t SG3 257.5 ST 1603.8 SR 227.0 S) 6?O.Z

RRT .74_0 _r .7461RYF .9503 C_T -.8961 DR) .6142 C)T -.9927

4GI f$4I,) RZ3 .0521 213 .9506 L$A 1743.6 NSA 179.2 $34 31.?

)61 gS)5,l S_ $81.9 THA 4.47 EL| 161|.6 [L2 162.2 ALF |74o31

LAUINCN DAY[ AIIHI _1 111414 FklGNT TI_[ 110.00 ARRIVAL DAY( OCT 18 1964

14[L|OCENTRIC CONIC

RL l SO.31 LAL -.OO

RP 107.51 L_P 1.17

RC 1t0.314 _ -11.3t

PLAN_TO_[NTRIC CONIC

C3 11.214 _ ).)SJ

LNC_ AZNTH kN(H TIN_

_O.00 3 _0 1£

90,DO ll 31

100,00 I 44 SO

1OO.00 _0 4 94

110.00 ? 34 32

110.00 21 11 aT

OIFF[R(NTIAL CO_CYJON8

TO[*I.O02? TNA 1.118) TC)-7.345S 8AU l.ll)l

#0[ .IL_O RII_ ._015 RC) -.S748 FIU .03435

rOE *.8535 FRA .9428 rc$*3.o334 Isp 17781

80( 1,0044 MA 1,1543 Be3 7,4181 riP -t_

01$TANC[ $18.40?

L(_ _10.43 YL _I,.4)E G_ _.30 _ZL _1.46 HCA _49.11 S_4 124.41 ECC .2;218 INC 1.4809 ¥1 29.635

LOP 100.04 VP )?.4_4 GAP 8.4_ AZP 1_.41 TAL 171.40 TAP 80,3_ RCA 9t.01 APO 190,81 V2 35,226

6P -14,18 ZAL ?l.lt ZAP 159.541 [YS )I_.Z? ZA£ 129.83 [T£ 191.67 ZAC 83.83 (YC 287,22 CLP-168.33

OL_ I._4 IAL 130.33 RAD 4537.4 V(L 11,9|8 PTH Z.01 VHP 6.718 0PA 9.02 RAP IJ9.10 [CC |.1848

L-J T|N_ |NJ LAT |NJ LONG IN| RT AIC |NJ AZNTH |NJ YZM( PO CAT TIN |NJ 2 LAT JNJ Z LONG

L_O.0Z -ZJ.10 48,87 _44.98 109.33 5 31 12 1880.0 -18.Z? 38.14

4839.0? 10.81 190,.90 341,9E S)._O 20 ? 11 3933.1 ?.0D 184.|0

_O_,J0 *_.00 29.)_ 344,_| J10,?? ? I? 54 1408.1 -16.97 17.83

41t1.12 11.41 171.87 $4_.11 S_._I 21 21 Zl 38_2.2 ?.6? 183.15

1773.)1 -14,_ 6,41 _43,|) 114,74 8 29 3 11?3,3 -20,84 399.0_

40t9,78 13.?) ISS.98 160.t? St,)8 22 lg 38 3489.8 9,45 149.47

N|O-COIJ_I_ [I_CUY|(_I ACCURACY ORtlT OCT(RN|NAYiON ACCURACY

SGT 5514,9 Sr, M $59.0 SG$ 248.0 ST 1814.? $8 230.2 $S 713.1

RRT .7180 R_ r .7135 RTF .9505 CRT -.6_41 CR$ .62J4 C)T -.9943

$_ 8812.8 223 ,0414 RI3 .9508 LsA 1985.0 N3A 179.3 3SA 25.6

$GJ _599.3 $82 $89.Z THA 4,12 ELI 1811.8 EL2 J6_,1ALF 174.92

I_34



JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL. I, 19641

LAUNC_ OAT[ APR Z! 1964 FLIGHT TIME 181.00 ARRIVAL DATE _T 20 1964

HELIOCENTRIC CONIC

RL 190.35 LAL -.00

R? 107.56 LAP 1.54

RC 161.$48 GL -12.41

PLANE TOC[NTRIC CON|C

C3 ]I.PAS VNL 3.498

LNCH AZNTH LN_H T114_

90.00 S 44 Z

gO.OO 18 50 16

IOO.00 • ? 58

100.00 I'0 9 3?

110.00 8 EO 45

I10.00 Zl IZ 99

LOL Z10.95 VL

LOP 103.Z8 VF

G? ol3.67 ZAL

DISTANCE 514.161

16.581 GAL 2.75 AZL tl.61NC4 152.36 ,$144 I14.16 [CC .t1610 INC 1.6144 v] 19.615

37.402 GAP 9.86 AlP 89.51 TAL 188.94 TAP 62.30 RCA 9?.33 APO 190.99 VZ 39.131

76.7S ZAP 160.79 ITS 518.36 ZA[ 129.?? IT[ 191.08 ZAC 64.?3 [TC Z66.6? CLP-IG6,3?

OLA 4.$8 PAL 153.5? RAO 888?.S V£L ll.S4? P?N Z.OZ YHP 6.90Z OPA 9.41 PAP 11?.33 [CC 1.1966

L-I TIRE IN) LAT |NJ LONG ;NJ RT ASC |NJ AZ14TH |NJ TIRE PO CST TIM IN) 2 LAY IN) 2 LONG

2241.09 -ZO.EO 45.17 547.87 110.27 6 21 23 1641.1 -17.26 35.?3

4599.80 12.57 194,G? 546.57 64.41 20 ? S 3999.8 9.02 187.79

1971,78 -2|,10 ZZ._ 547.5l 111.68 ? 40 14 1571.9 -17.97 15.60

4544.$5 15.45 175.45 545.9} 8S.04 Zl 82 ] 3?44.4 9.?1 168.64

174Z.70 -85.49 4.47 34G.37 115.57 8 49 46 1141.7 -19.86 357,22

4146.18 18.72 IS9.1| 344,63 59.23 22 22 l 3546,2 il.52 152.52

ORBIT O£T£RIAZNATION ACCURACY

ST 1010,6 S# 234.6 S6 749.1

CRY -.6940 CR$ .6290 CAT -,9955

LSA 2150.? MSA 180.9 6sA 26.2

[L| E017.5 EL2 168.3 4LF 175.34

DIFFERENTIAL CORI_[CTIOI_I

T0[-1.1445 TRA 1.3014 TC5-?.OE_O BAU 1.1246

ROE .I865 RRA .2110 RC3 -.3191FAU .03677

rOE -.6911 FRA 1.0203 FC3-2.S630 8_ ° 18002

80[ 1.J3|5 BRA |,5194 8C5 ?.DAZE FSP -791

MZO-COURSE £XECu?I_ ACCURACY

SGT 5643.? $GR 343.8 SO3 138.5

RNT o_839 RRF .679G RTF .9507

SG8 $668.9 RE3 .0337 RI3 .9809

961 5638.! SOl 595.0 ?NA 3.80

LA_CH OATr APR 21 1964 FLIGHT TIRE 184.00 ARRIVAL OAT[ O_T _2 1964

NELIOCENYRIC CONIC

Rb 150.55 hal -.00

RP 107.54 hap I.?l

RC ]64.306 Gb -15.08

PLANIEYOCENYRIC CONIC

C3 1_.797 VHL 3.57e

LNC_ AZMTN b_H Tl_4_

tO.O0 6 I 41

90.00 19 $0 4

100.00 ? E9 E9

I00.00 Im 9 59

SlO.00 8 40 39

110.00 21 14 ST

DE)TARE[ 319.886

bOl. E10.99 VL 26.530 &AL 3.El AZL 91.76 HCA 258.60 SMA 123.91 £CC .rE03E ZNC

bOP 109.32 VP 37.5?8 GAP IO.ES AZP 89.56 TAL 11_.48 TAP 64.08 RCA 96.61 A.PO

G? -15.OS ZAb 73.G9 ZAP I61.95 [TS 517.27 ZA[ 129.?0 [T£ 190,55 ZAC 68.59 [TC

1.7626 vl 29.635

151.EI V2 35.Z$9

266.18 CLP-16?.$9

ObA 5.05 RAb 136,19 RAG G5Q?.S V[L 11.385 PTN E,03 VHP ?.097 DPA 9.72 RAP 119.60 E¢C 1.2104

b-Z TIN[ /NJ LAY IN) _G IN) RT ASC IN) AZMTH IN) TIN[ F_ CST TIM IN) 2 bat IN) _ bORG

EZO?,AE -19.40 41.04 351.89 111.04 6 43 E9 1607.6 -16.3T 35.68

4908o_ J4.37 Jg_.3? 530.15 63,54 10 ? 48 4061.Z 10.91 191.38

1940.63 -_0.31 EI.0E 350.90 11t.42 9 I 48 1340.? -17.09 15.?1

4404.40 15.85 1?8.t8 549.80 63,98 21 23 23 3804.4 11.63 172.06

1?18,98 -_.?Z Z.S8 549,73 116,ES ) 9 3S 1116.9 -19.01 395.69

4E00.99 17.60 162.E5 548.51 _O.EJ 22 74 58 5601.0 15.50 199.93

ORBIT OETERN[NATION ACCURACY

ST 2198.0 SR 840.1 $$ 7?7.4

CRT -.8947 CRS .636] CST -.9965

LSA 2517.0 MSA 183.1 $$A 24.2

ELI 2194.3 EL2 172.2 AbF 175,61

01FFER[NTIAb CORRI[CTION9 MI0-C_U_S[ [XI[CuTICN ACCURACY

T08-1.8859 TRA 1.3015 TC5-8.9150 8AU 1.1333 SGT $993.6 SGN 530.3 SG3 129.Z

ROE .134t RR4 .lEO? R¢5 -.48t9 rAU ,05483 RRT .6841 _ .6453 RTF .9S08

FOE -,78_2 FRA 1.07JJ FC3-E.35 ?3 BSP 18J5_ S_ 3718,E RE5 ,0870 RJ3 .9809

$0[ 1.89t9 MA 1.51?6 8C5 6.6292 rSP -780 SG! 5704.2 SGE 400.3 THA 3.50

LAUNCH DATE APR Zl 1964 FL|GHT TIN£ 196.00 ARR|VAL OATE OCT 24 |_64

HI_LJOCENTRJC CC_IC DlSTANC[ 553.5??

RL 190.35 LAb -.00 LOL Z10.93 VL 26.309 GAb 5.?0 AZL 91.91HCA 258.95 $MA IZ5.66 ECC .Z2405 INC 1.9065

R? 10?.51 LAP 1,97 LOP lOg. Y? VP 37.355 GAP 10.64 AZP 89._3 TAb 16?.02 TAP 65.96 RCA 95.86 APO 151.6?

WC 166.367 GL -13.61GP -11,49 ZAL 70.70 ZAP 163.02 [TS 315.97 ZAE 129.63 [TE ]_0.OT ZAC 66.40 ETC _65.58

PLAN(T(_[NYRJC C_|C

C3 13.769 VHL 3.?110LA 1,63 RAL 158._0 RA0 6567,S v[b 11.616 PTM 2.04 vNP ?.303 0PA 9.91 RAP 111.98

Vl 29.639

V2 35.246

CLP-16R.39

ECC 1.2266

LNCH AZMYH LN_H TIN[ L-I T|N[ IN) bAT IN) LONG IN) RT ASC IN) AZMTH |NJ TIN([ PO CST TI_ IMJ 2 bAT IN) _ LONG

_0.00 6 89 13 8179.33 -18.70 39.86 554.79 111.66 7 4 3Z 1579.3 -15.59 31.96

_O.00 _8 90 EZ 47EE.SA J6.03 ZOE._ 554.19 66.56 10 9 A 4182.5 JE.?2 194o_1

I00.00 ? SO 19 1914.58 -19.62 19.39 354.39 1|3.02 8 22 14 1314.5 -16.33 12.13

100.00 _ 10 S? 4462,59 16.96 192,46 353.77 63.01 21 29 19 _861.6 13.45 175.42

110.00 9 0 19 1695.48 -Z_.08 1.34 353.17 116.T9 9 18 53 1095,5 -18.$0 354.44

110.00 Zl J? E? 4854,43 J_.37 J63,37 581.48 6I.E? 21 18 21 3654.4 13.59 JS8.5|

DI¥_[RENTIAL CORRECTIONS MI0-COURS[ [X[CUTZON ACC_ACY OR01T O[TERM|NAT|ON ACCuRACy

TDE-l.4535 TRA I,?lOE TC3-6.1922 6AU 1.1483 $GT 3744.E JGR 511.5 SG3 _20.5 ST 8355.1 SR 245.6 $$ 802.5

ROE .1438 RR4 .Z899 RC3 -._106 _Au ,051_$ RRT .68_0 mr .6105 RTF .9512 (RT -.6979 CRS ,6455 CST -.9970

FOE -.?SZ5 FRA l.llfl FC3-E.O03E 8SP 1853? _C_ 5767.5 RE3 .OZ03 Rl3 .9913 b$A 1493.E N$A 104.8 $$A Z_.9

808 1.4406 MA 1.7156 8C5 6.Z058 rSP -734 $GI 5733.3 $CR 404.6 THA 3.ZE ELI Z361.3 EL2 175.4 Abr 1?5.81

LA_AMCH 04T[ A#W El 1944 Fb|G/,IT TJ'N[ 188.00 ARR|VAL OATE OCT _'6 1964

*_[LIO¢[MTRIC CONIC

RL i50.55 LAb -.iX)

RP I07.51 bA_ £.09

RE l e_,351 _b -14.05

P_AN[T_ENTRIC CONIC

C$ 14._O_ VH_ 3.ill

_0.00 6 48 _P

_0.OO 18 51 13

100.00 9 10 8

110,00 9 19 45

110,O0 El Im L'O

b(X. Z10.95 vb

bop 113.01VP

GP -11,97 ZAL

01STANCE 341.210

EG.269 GAL A,EE AEL 92,05 HC4 268.09 SNA 123.42 [CO .22973 INC 2,0473 v] 29.655

57.350 GAP If.06 AZP 89.78 r4b 183,96 TAP 6?.64 RCA 95.0? APO 151.?T VE $5.248

67,_0 ZkP 1ILl.04 ET$ 314,44 ZAE 129.57 ET[ 189.68 ZAC 6?,18 [TC 265.04 CLP-169,38

OLA .31NAL 141.57 RAO 6987.8 VEL 11,674 PTH E.OS V'HP ?.SEE OPA 10.02 RAP 124.15

b-| TIN[ IN) LAT IN) LONG |NJ RT A8¢ IN) AZ1RTH |NJ T_N[ PO CST TIM IN) 2 LAT

EISS.99 -18,10 3?,81 398.3G lIE.IS ? 24 35 1536.0 -14.94

4701,04J 17.61 E05.$8 550,£4 6?.48 _0 I0 $4 4191.1 14.41

1895.15 -19,04 18.06 357.94 113,49 8 41 41 1_93,2 -15.71

43/9,15 18.53 1_3._O 33?.IE 66.15 El _? 45 3919.J 15,17

19?8,SE -21.35 ._0 336.67 ll?._O 9 46 41 1078.5 -17.73

4_09.53 81,03 168,40 538.34 GE.4E 82 38 ? 3705,5 ]?.19

DirF[RI[NYZAb CCNRI[CT|CNS

TOE-).)RIB YR_ 1.95J_ TC5-S. 75_4 8_J 1.J500

nO_ ,1554 R/tA .£_17 RC3 -.5_0 FAU .0_58

FOE -,??96 FRA 1.|5_O FCS-J.?I?9 8SP 18989

$0£ 1.59J$ MA 1.9498 0C5 5.?698 FSP -'_9

MIO-C,_S£ EXECUTION ACCURACY

$_T S?_9.5 $GR _05.5 $63 ZI_.O

RRT ,S090 RRF .5730 RTF .9517

Sr._ 5811.3 R_3 ,0144 RI3 .9817

$GI 5?87.0 $GE 40?,9 THA Z.9_

[CC 1.2454

IN) 2 LONG

50.56

198.37

]0.66

178.74

353.45

I61.48

ORS|T OET[RMINAT|ON ACCURACY

ST 1509.Z SR E91.4 $$ 812.$

CRT -,7014 CR$ ,6592 CST -.99?6

b$A 2643.1M$A 186.G $$A Z|.]

ELI 1511,5 [LZ 178.5 ALF IT9.95

1_38



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH OAtE _PR ZJ 1964 FLIGHT YIN( 190.00 ARRIVAL DArE OCY 28 1964

HELIOCENTR|¢ CONIC

• mL |50.$$ LAL -.DO

RP 107.S0 LAP Z.18

RC |70,316 GL -14.35

PLA_TO_[_TRIC CON|C

C3 16.Z27 VNL 4.DZ8

LINCH AZNTH LltCH TI_

IO.OO 7 8 Z

gO.D0 IJ 52 34

lO0.0O S 28 5?

|DO.DO LDO 14 18

lID.DO 9 36 13

JlO.O0 21 Z3 )3

0|FFERENT|AL CGitI_[CTIGN.S

YDl[-l.?381 TRA Z.IM7 Y¢_-5.$198 BAU J.1561

RC_ .1830 R_J .f4?| R¢3 -,3169 FAU .0t738

FO[ -.9043 FRA 1.1914 FCI-l.dQO8 BtP |8698

1.7459 MA Z.IfO? 8¢3 5.3ZgJ FfP -U4

0JfT4NC[ 546.642

LOL 210.93 VL Z6.ZZ| GAL A.76 AZL 92.19 HCA Z65.33 SN4 J23.18 ECC .23499 JNC Z.1859 V! 29.635

LOP 116.26 VP 37.306 GAP !1.49 AZP 99.82 TAL 164.10 TAP 69,43 RCA 94.23 APO t52.12 V2 35.2S2

GP -|1.51ZAL 65,00 ZAP 16S.02 [AS $12.66 24[ |29.50 EYE |89.26 ZAC 67.93 ETC 264.51 CLP-ITD.$5

D;A +.91RAL 144.16 RAD 856?,7 V(L 11.731PTH Z.0? VHP ?.754 DPA 10.04 RAP IZ6.49 [CC 1,2670

L-Z TIN[ |NJ LAT [_J LONG |NJ RT &S( IN| AZMTH |NJ TIM( PO CST T|N |NJ 2 LAT |NJ e LONG

_137,39 -I?.6Z 3G.85 J.t8 ||_.53 7 43 5_ 15_?,4 -14.42 29,44

4837,_| 18.08 Z09.|3 Z.38 60,6f ZO 13 I| 4237.9 ]5,99 201.80

1876.37 -18.59 IT,O| 1.55 |13.84 9 0 |$ 1276.A -15.21 9.86

4S74.J6 Z0.05 189.32 !.94 67.94 Zl 30 34 3974.Z 16.79 182.D3

1985,7D -Z],|S 33D.?3 ,24 ||T,S0 10 _ 59 1066.8 -]7.30 3$Z.?Z

4357.51 ZZ.fZ ]71.60 .87 63.66 ZZ 36 10 375?.5 18.90 164.44

N/O-CGt_8( [XI[CUT|ON ACC(_ACY ORBIT 0[TERN|NATION ACCURACY

8GT 3a_l.] $G_ 4t3.8 863 Z03.8 SY ZfAZ.6 Sit 257.4 $S 839.0

RRT .S550 RRF ,3388 RTF .fSZZ CRT -.7082 CR$ .6657 CST -.9980

898 5850.0 RZ3 ,0083 RJ3 .8523 LSA 2776.1 M$A 188 .Z S$A 19.9

89| SDIS.8 89_ 4|0.3 THA Z.?| EL| _646.9 [LZ |61.3 ALF 176.04

LAUNCH OAT[ AP4' Z! I944 IrL/G_T TIN[ IgZ.O0 ARRZVAL OAT[ OCT 30 1964

I'fl[LIO¢ENYRIC CONIC

RL 150.35 LAL -.00

RP IO?.A9 LAP £.3£

RC 17£.t93 G_ -14.33

PLAN[TOC[NTRIC CON|C

C3 17.748 VNL 4._1_

Lk_H AZMTN LN_H TIN[

tO.DO 7 £6 tt

90.00 18 54 JD

]OO.DO 9 AS 4s

100.00 L*O 16 33

110.OO 9 5£ 51

lID.DO £! £7 O

OJFFER_NTXAL C<_NI[CT/ON$

TO[-l.igf8 TRA _.4|9_ T¢3-4,t730 _Au 1,1585

ROE .I?BE R_A .£5_1 R¢3 -.t749 F4U .02517

FOE -.8_48 FRA 1._3_4 F¢3-1._80 BfP 187T|

6DE 1.9003 liRA Z.43_7 8¢3 4.8827 FfP -638

D|fTAN¢[ S52.408

LOt. _10.93 VL t_.l_8 GAL 3.3£ AWL 9_.3_ _A Z(_.58 ._IA 1ZZ,94 [CC .Z4D67 |NC Z.3233 VI 29.635

LOP I|_._O YP 37._1 GAP Jl,_4 AZP _.94 TAL |62.85 TAP ?|.ZZ RCA 63.35 APO ISZ.5Z VZ 35.255

GP -l|.0_ ZAL 82.30 ZAP |85._4 IT8 3|0.$8 ZA[ 12_.43 [T[ 188.90 ZAC 68.65 ETC 263,99 CLP-171._I

DL4 -_.03 RAL 146o(M_ RAD 8S_7,7 Vi[L |J,7_5 PTff _.09 YNP 8.000 OP4 9.98 RAP ]Zf.BI ECC 1.2921

b-I TIN[ IN| LAT IN| LONG IN| RT AfC |NJ 4ZNTH ZNJ TIN| P_ CST TIN |NJ Z LAT IN| 2 LONG

_]23.33 -|7.25 33.?_ S.eS i;Z.fJ 8 I 46 1523.3 -id.OZ 28.60

4893.14 _0.36 _1_o64 6,33 69.92 ZO 15 5| 4293.2 17.47 lOS.Z8

_gtI.'J)'_ -18._4 IS.IS 5._1D 116.10 9 17 SO 1264.0 -14.63 9.13

46£7.81 Zl.40 |92°?| _;|3 6_,$Z Z| 33 43 4027.8 18.31 185.29

lfS?,|S -L_0.88 3S_,_l 3,_5 l|?.?O |0 20 28 |O5?.J -l_.OI 3|2.22

4407.42 _4.10 174.73 4.87 64.89 Z_ 40 27 38D?.4 ZO.SZ J6?.a|

MIO-C_u_I[ []_CUT|_N ACCURACY _l_|Y D[T[RNINAT_ON ACCURACY

8GT $85_.4 SM 48_.6 993 19_.9 ST _759.Z 3R 263.9 $$ $50.1

RRT .5_J _ .$028 RT_ .9327 CRT -.7142 CR$ .6756 CfT -.9963

$G_ 5879.3 _3 .0055 Rl3 .952T LSA 2892.9 NSA 190.3 $SA 18,8

8GI 5864.8 SGZ 4J1,8 THA Z.47 [L] 2?65.6 ELl |84,3 ALF 176.08

LAUNCH DAT[ APR Z| |964 FL|GHT _11_ 194.00 ARR[VAL OAT[ NOV 1 1964

HELIO_[NtRIC CONIC

RL 15D.3_ L_L -.00

lP 107.48 L_P 2.dS

RC 174.190 GL -|4.4_

P_AN[TOCENT_IC CONIC

C3 J9.500 VHL 4.415

_NCH AZNTH LN_H ?IN|

90.00 ? 43 4j

• O,OO J$ 5_ _Z

100.O0 9 3 36

100,00 ZO 19 8

120.00 1O 8 3_

110.OO 21 30 39

OJFF[R[NTZAL C_m[CTION$

TO[-_.OS4I TRA _.6_3_ TC3-4.4468 8AU |,160_

ROE .1_23 RRA .Z6ZO RC3 -.2371 _4U .02334

FOE -.84S5 FRA 1._?|1FC$-|.0ZT4 BSP |8316

60[ Z.0631 MA 2.6860 8C3 A.453| FfP -633

0/STANCE 557.9ZZ

LOL Z10.93 VL 26,149 GAL 5.82 AZL 92.46 HCA ZTJ.fZ fNA IZZ.?O [CC .Z4679 ;NC 2.4604 V| 29,63_

LOP 122.75 VP 37.253 GAP IZ.4Z AlP _oO8 TAL 161.Z0 TAP ?3.02 RC4 92,42 APO 152.98 V2 35.257

GP -|0.?i ZAL Sg.?Z Z4P 166.81 [T3 _08.19 Z4[ 129.36 EYE 198.59 ZAC 69,35 [TC 263.48 CLP-172.26

OLA -3,03 NAL 149.11RaO 6567,8 VEL 11.869 PTH Z.I| VNP 8.263 OP4 9.$5 RAP JIJ,|Z ECC |.3209

_-J TIN| /NJ LAT IN| LONG /NJ RT ASC _NJ AZNTH _NJ YlS£ P_ CfY TIM |NJ 2 LAT iN| _ LONG

Z1|3.84 -17,0(3 35,19 9.36 11Z.99 8 |8 _5 1513,6 -16,74 28.03

494_1S 21.61 ZI6.IZ 1 0.76 71.25 Z0 18 50 4347.] ]8.86 Z08.54

1855.84 -If.D| 15.77 8.89 114.26 9 34 32 1255,8 -14.59 6.65

A_80.18 ZZ,66 196.09 10.36 69.9? Zl 37 9 A080,2 19.73 J68.52

|65Z.44 -Z0.73 358._ 7.49 |1T,81 10 36 7 |052,4 -16.$5 351,95

4458.34 Z5.47 177.87 8.13 66.39 ZZ 44 56 _836.3 22.05 170,36

M_D-C(_R_ [XJ[CuT;ON A_CURACY OR6|T 0£TERN|NATION ACCURACY

$6T 3889.| 9GR 471.3 363 J98.4 ST 286_.4 SR 2?D.D $s 859,6

RRT ,4840 RRF .4633 RTF .9_36 CRT -.72|6 CR$ ,6669 CST -,_966

$98 5_07,9 RZ3 .0_17 R|_ .9336 LSA 2997.6 M3A 191.6 SSA !?._

$GI $893.5 $GZ 4|Z.| TH4 2.23 ILl 2872.| ELl 186.S ALF 176,09

LAUNCH DAY[ APW Z| 1984 FLIC_HT Y|N[ 196.D0 ARR|VAL OAT[ NOV 3 J964

H£L/OC£NTRIC CONIC

RL 130.33 LAL -.00

RP 107.48 LAP _._9

RC 1?6.OS_l GL -14.t_

PLAN[TOC[NTRIC CONIC

C3 Z1.318 VHL A.t39

_NCff AZMTff _NCff TIN[

9O.OO _ 0 0

SO.DO 18 58 44

lOO.OO 8 18 I_

|O0.OO L'O _1 57

110.00 10 £3 _8

110.00 tI 94

O|ST4NC[ 563.375

LOt. ZlO.93 VL _.109 GAL 6.98 AZL 9Z.SO HC_ Z?5.D? SMA

LOP $16.00 VP 37.J_9 GAP lZ._t AZP SO,Z3 TAL 139.77 TAP

GP -|0.38 Z4L _7.Z4 Z4P 167.42 (Y$ 305.4Z ZA( JZg.Z8 [T[

OL4 -3,9_ R4L 131.45 RAO 8567,9 rib 11._34 PTN Z.J3 VHP 8._43 OP_ 9.65

_-I T|N[ _NJ L4T IN| LONG ZNJ RT ASC IN| 4ZNTN IN| TZN[ PO CST T|N

_108.1_ -16,85 34.85 13.09 113.10 8 39 8 1508.1

1831,74 -|7,80 ]5.9_ 12.60 |14.35 9 50 Z0 lZ31.?

4731.34 _3,1_ l S_'.4S 14,63 71.38 ZJ 40 48 4131,3

|85|,30 -L;O,?O 338.8? If,|5 J17o83 10 50 58 1_51,_

4304.33 Z8,74 Ifl.0_ I 3.45 8?.88 ZZ 49 33 3904.3

O/KF(Ri[NTIAL CC_RI[CTIDNII

TO[-2._08 TR4 _.9tl_T TC3-4.03|8 IAU 1.1619

IO( ._083 R/_4 .£_80 NO3 -.£0£7 FAU .OZJJ9

rO( -,8849 _R4 J.310_ F¢3 -.85_4 88P I_OS4

80( _._306 MA Z,9746 8g3 4.0369 FSP -611

NIO-COU_I_[ (X[CUTZ0N 4CCUR4CY

8GT 5913.? $GR 460,_ $63 181.2

RRT .4486 RRF .4Z?3 RTF .9546

898 3931.6 RZ3 -.ODI3 RI3 ,9_46

$G| 5917,3 3GZ 411.A THA Z.0D

|ZZ.4? ECC .25342 ZNC Z.5979 vl 29.635

?4.63 RCS 91.43 APO 153.50 v2 35.259

188.28 ZAC 70.04 (TC _62.97 CLP-|?3.20

RAP |33.44 [CC |,3_4|

ZNJ Z LAT IN| Z LONG

-13.S8 Z?.?0

Z0.]3 Z21.86

-14,46 8.4|

Z|,05 |91.75

-16.81 351.90

23.50 |73.36

OR_|T D(T(RMINAT|ON ACCURACY

ST 2937,? _kq 275.9 $$ $66.6

CRT -.7297 CR$ .6983 CfT -.9968

LSA 3D68.4 MSA |92.6 $SA J7.0

[L| 299d,6 [LZ J86.Z ALF J76.09

|336



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EViL !, 19641

L,_U_ OAI£ APR El Ii144

N[_IOC[N;RiC CONIC

R;. IS0.SS L•L -.00

mR JO?.4? L•P E;?I

RC 15?,816 GL -14.tS

PL•NE TO(ENTRi C CCB41C

C3. EJ.t4I WLL 4._S

LNCH AZNTH L_H" TIN(

It.00 I IS 18

I)O. DO |9 I El

I O0. O0 t 3,• E•

100.00 XO E• 58

110.00 l0 3? Et

IIO,OO El 341 ES

FLIrMY TIN( J98.OO ARRSYAL DAY[ NOV 5 1964

OIST4NC( 568.761

L_. 910.93 VL Et.O?0 GAL ?.ES JZL it.T• *_CA Erl.$1 SNA

LO@ IEP.ZS VP }?.lie GAP I).•S AZP 90.•0 TAL 158.35 T4P

GP -10,05 Z•L 54,1l ZiP IU,_I ITS _OE.E4 Z_( IEi,E0 [T[

lEE.EL (CC .96060 INC E.T$68 v! £9.835

78.98 RCA 90,31 APO 154,09 VZ 35._80

It•.01ZAC TO.Y! (TC 981.49 CLP-I?4.|4

oLa -•,13 RAL 153.?0 140 45M.D V[L IE.051 P?H E.15 v_P

L-I TIN( INJ LAT INJ L_tG IXJ RT •88 INJ AZl4TH INJ TIN(

E|08,St -19.81 34.58 18.IS 113.13 8 SO E8

S051.0t ES.?S EES.Ol It.iS 74.0? _DO 95 SE

1151,59 -15,89 15,S0 18.35 J14,SS J0 5 IS

4?ll,_ E4.88 _0E._ 18.98 ?E.t5 El 44 39

1854.1t -EO,?t 351.05 14.83 115.1_ 11 5 O

4551,41 E?.tJ I54.19 I7.80 89.41 EE 54 I?

DZFF[RENT|4L r..QI'R(CTIONI x|O-C_t#lt( EXI[CUTION ACCURACY

TD(-E.)tl4 TRA 3,ESI? TCS-3,tSE3 6AU 1.15t0 IGT 593E.9 _ •48.? SGS 174.3

RO£ .EE5• lima .EYE9 RC3 -.1718 FAU .011_O RRT .405? RRIr .S4183 RTF .1558

FOE -.1130 FRA J.)•tt F¢3 -.?O0t B,SP rJ_JlS 6_ S_!_'t R_ "'_ RJ_ "gSS_

80( E.4030 M• 5.E?I! BCS $.8384 FSP -5a9 SGI S135.? _ •01.5 THA I.??

I.t•S OF• 9.31 R•P 135.?$ [CC 1.39Z4

PO CST TIN INS 1 L•T INS E LONG

1508,6 -15.54 17.81

4451.1 EI.SI £15,lY

IESJ.5 -J4,48 8°40

4181,4 2E,E8 184,86

1054.E -16.91 359,05

3951,5 E_.I5 178.35

C_'BIT O(T(RNINATION •CC_•¢¥

ST 3058.E SR 181.8 SS 851.6

CRY -.7381CR3 .YOgi CiT -.9990

LS_ 3165.5 NSJ 193.3 SSA Jt.E

ELI S046.4 ELI 189.5 ALF 178,07

CA•INCH O•T[ APR El 1_1.4 FL|GHT TIN( EOO.DO ARRIVAL O•T( NOV 7 1964

_q[LIOCINTR|C COLIC 0|iTA_K[ 57•.0tl

RL 150.35 LJL -.00 LOt. El0.•3 VL _.031 GAL ?.94 AZL |)E.|9 NCA E|1.56 SNA 199.01 [CC .96859 INC E.8?81 vl 99.635

RP JOT.•? LAP I.IE LOP 139._ VP 37.179 GAP I•.OZ aZP gO.St TAL 158.85 YAP 78.SD RCA tt.EO 4PO 154.Y6 VE 35.160

RC J?t.lS5 GL -1•.58 GP -t.78 ZAL SE.83 tAP 1_._ [Ti L_NI.Si ZA( 199111 (T[ 18?.55 ZAC ?l.S? [TC tiE.D1 CLP-I?5.O8

PLAN[TOCENTRIC CONIC

¢_ £4.Sl ? YHL S.I•t DLA -5.59 RAL ISS,t5 RA0 t581.1 Vl[:L IE.I81 PTH _.18 VffP t.164 OPA 9,08 RAP 138.D5 [¢C 1,4364

LNCH AZNTH LN(;H TIN( Lol TIRE INS LAT INJ _ ;NJ RT A$C INS AZNTN INS TIN( PO CiT TIN INS E LAT INS E LOqG

80,00 I E9 41 EI01.IS -18.15 3•.10 £D.58 113.08 t 4 50 lSOi.t -13,60 E7.?5

i)O,O0 19 • 10 5|01,E• 94.89 E11.41 93.65 75.55 E0 99 II 450|.E EE.40 918,45

JOO.OO I 4t 23 JJS4,t_ -J?.H |S.?I _0.08 J]4.98 I0 J_ 18 JE55,O -14,56 1,80

IGO,00 10 98 t 4130.$5 ES.I_ IO4.14 E3.30 74.58 El 41 40 4ESO.4 ES.41 198.16

II0,00 |0 SO 34 lENtO.E8 -E0._ 359.6D It,St 117.65 lI 18 15 1Ot0.S -17.19 351.40

tit,tO El 4E El •515,81 _t.tt 1_7._7 EE.|t 71.09 EE St 5 3995.8 98,11 159.36

OJFFKN(NTIAL C_EII_CTiONI N|0-C, OuMJM[ [XI[CUTION _CCuRAC¥ GNBIT OETERMINATION ACCURACY

TC_-E.StII TRA" 3.9784 TCS-3.E485 BAU l.lS_O $GT S144.4 iM 43?.3 SG3 187.8 ST 3098.8 SR EI?.E Sl 8?4.0

,E441 ltllA .£Yt5 RC$ -,1488 FAU .01740 R/IT ._4175 _ .5497 RTF .9570 CRT -.7488 CRS .7905 CiT -,9991

FDI[ -.l_ FRA J.St_J FC) -,SI_IE tip Jr1?? J_ StlO,S RE3 -.(_SO RI3 .9570 LiA 3998°6 MS• J94.O 984 J5,5

801[ 1.5557 ILiA $,5180 BCS 3.9487 Flip -584 _1 S148.8 $GE 401.8 THA 1,56 [LI }106.3 (LE 190.7 ALF 176.03

LA_ 0AT( APR _1 1884 FLIGHT TIN( SOT,O0 ARRIVAL OAT( NOV 9 1964

01STANCE 579oZ95

LOL ZIG.93 VL E5.893 G•L 8,?0 4ZL 9S,0E H_• 284.80 SNA 1EI.79 (CO .27887 INC 5.OZZ? vl _9.835

LOP 155.75 VP 57.148 GAP _4.89 AZP 90.77 ¥AL 155.51 TAP 80,S? RCA 88.0T Also 155.51 VZ 35.959

GP -9.49 ZAL 50.49 ZAP 181,7] [79 994.40 ZA[ 199_D1 [T[ II7.5] Z4C ?E,GZ [T( _61.54 CLP-IT6.0_

HELIOCENTRIC CONIC

RL 150.55 L•L -.00

RP 107.49 LAP E.tl

RC 1i1.704 _L -J4.49

PL4N_TO_(NTN|C CONIC

C3 18,805 VNL 5.441

INCH AZNTH LN4_H TIN(

_0,00 8 •S 8

• 0,00 19 ? 10

100.00 10 I 18

100.00 111 3I Et

110.00 11 I 53

110.00 !1 48 _4

0LA o8.18 RAL 15?.El RS0 85t_.2 VEL IE,Ei? PT_ E.Zl VHP t.SlJ 0PM 8.69 RAP 140.34 (CC 1.4_?Z

L-I T|N( INS LAT INS LOIG INS RT ASC INS AZNTH |NJ TIN( PO CST TIN INS E LA T INS E LON_

E114.73 -17.03 35.E8 94.35 11£.97 9 18 _1 1514.? -IS.?? E8.09

51SO.E5 _5.41 EES,YB E?.tt ??.07 EO 35 O 4550.3 95.38 _1.?0

1081.95 -18,18 11.14 Z$.80 114.14 IO 3E 30 IE61.9 -14.?? 9.01

4J?t.E7 E8o84 _19.4S E?°SS 75,91 El 5E 48 4E?1.3 _4.44 J01.34

1108.85 -El,E? 55t.N EE.EI 117.41 11 _0 45 1089.8 -17.43 35E,94

41415.54 Et.t4 1_0.58 E_.St ?E._t ES S 57 4045.5 E?,18 181,39

OIFF(R(NTIAL CORRi[CYIONI

TO(-Z.?515 TR• 3.9110 TCS-E.MB5 BAU 1.14•I

RO( .1843 HA .9713 RC3 -.1191 FAU ,OlS6_

tO( -.flit FRA 1.48_8 FC3 *.45t0 Blip lIE85

80( E,7889 I44 3,9E11 BC3 E.it)O F_P -5•5

N|O-¢OUR_N[ (_I[(OTICW ACCvRAC_ ORBIT O[TERNINATION •CCUR•CY

&GT S154.0 SCLI 4Z5.7 $65 181.S ST 5154._ SR EtE,O 6S 876.9

liLT .St4? _ ,toG9 RTF .9518 CRT -.7555 CRS .7591 CST -.9992

8441 5169.E iil_3 -.0089 R15 .8516 LS• 5181.1NSA 193.7 SSA 14.8

SGJ 5955,$ $GE 409.5 THA 1.34 [11 3161,9 ELI 190.9 ALF 175.98

LAUNCH OAT[ AIM' El 1944 FLIG_I? TIN( ZO•.(X] ARRIVAL 0ATE NOv 11 1964

P4(LZOCENTR|C CONIC

RL 150.35 LAL -.00 L_I. El0.95 VL

• P JOT.•| LAP 5.0E _(_I j 151.00 VP

RC _13.533 GL -1•.94 GP -t,E5 Z_L

PLAN(TO([NTRI¢ CONIC

C5 5_,1_8 VNL 5.?St

LNC_ AZ_?_ LNCH Y|N(

80,00 I 55 34

90.00 19 10 18

lOt,it IO 13 39

IOO,00 I0 34 58

110.00 11 14 !1

110,00 El SO 49

OIFFERENYIAL tQ_II[CTIONI

TO_-!,8480 TRA 4.E951 TCS-E. SS|7 _AU 1.1595

G ,liSt _A .E?I5 RC3 -.0975 FAU ,018t?

role -._$59 r_A 1.4??0 rcs -.54•5 t_ 19H5

IO( E.1588 44 4.EYU I_:S E.SSS5 FSP -598

01STMN([ St•.SN

ES,tS5 GAL t.SE MZL 93.1? NCA Eit.O5 SNM IEI.S? [CC .EIill INC 3.1716 Vl E9,!55

57.1_0 GAP 15._Y 4EP gO.tO TAL 154.Et T4P 89.97 RCA 48.78 A_ 158.35 VE $5.958

48,4? ZAP J?I].E? [Tt E_t.St ZA( IE8,90 ETE 187.99 ZAC ?E,88 [TC _61.09 CLP-1?8.9?

0LA -I.tt RAL lit.l? RAD 854,3 V_L _E,4Sl PTH E,E5 VHP 9.8_S 0PA 8.96 RAP 149.81 (CC 1.5459

L-| _|N( |NJ LA7 |NJ L4_IG |NJ RT AIC |NJ AZNYH |NJ Y|I4( POCi? T|N |NJ E L• T INS E LONG

EIE•.0E -17.E? 55,13 98.07 1It.?9 9 Sl 0 15E•,0 -14.04 Et.65

51141.13 11,10 £35.1E 3E.SO ?8.80 E1D 58 58 4591,1 94._6 _14.93

II?E.L_ -lt,47 14,57 E?.SE llS,t3 10 •4 51 IE?E,E -15.08 9.81

4999.15 E?.57 E1_.54 59,00 57.50 El 5? I 4SES,E 25.38 Z04.51

lelE.O_ -EI.88 .?E ES.90 117.11 11 49 E5 108E,1 -17.85 555.88

4_11.05 30.10 195.?1 51.09 74,59 ES 8 50 4088.1 98.$6 185,4Z

N|D-CC_IE [X_CUT|ON _CCU_CY ORBS? D[?[m¢_N_?ION ACCUR_¢_

SGT StSi.3 SGR 41_.8 SGS 156.3 ST 3197.9 SR E98.S SS 87_.0

/_T .E?tt _RF .EtS4 ITF .8804 CRT -.7848 CR3 ,7455 CST -.8993

$_?E.t RE_ -.00_1RIS .9404 LSA 5594.| USA 193.0 984 14.Z

$GI 5159.4 SC_ Si?.E THA |,It ELI 3905.9 ELI 190.5 ALF 175.83

1557



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH 04YE APR Z! 1964

H£L]OCENTtlC CO*IC

IL 150.35 LAL -.00

• P 107.49 LAP 5.10

RC la5.341 GL -14,01

PLANI[YOC[NTRIC C(_IIC

C3 37.Z16 VHL 6.107

LNCH AZNTH LNCH FIN(

90.00 9 ? 10

90.00 J9 13 )4

IOO.O0 10 Z4 57

I00,00 ZO 3R 18

110.O0 ]1 Z5 5

110.00 Z! 54 51

FLIGHT TIN( ZO6.00 ARRIVAL 0AY[ NOV 13 1964

0_)TANC[ 589.58_

LOL 110.93 VL 25,918 tAL 10.38 AZk 93.55 HC4 191.19 SNA Irl.55 [CC ,196Z0 INC 3.3Z62 vl Zg.635

LOP IAZ.Z5 VP 37.09Z GAP 15.97 AZP 91.11 TAL 159.90 TAP 84.19 R(A 95.41 4PO 157,30 V2 35.256

GP -9.03 ZAL 49.59 ZAP |70.74 ITS 184.31ZA[ ]Z5.?? [T[ 197.07 ZAC 73.19 [TC 260.66 CLP-1??.92

OLA -?.4Z RAL 18].?) R40 6568.5 VEL 11.396 PTH Z.Z9 VHP ZO.Z51 OPA 7.80 RAP 144.92 ECC 1.6138

L-I TIN( |NJ LAT ZNJ LONt |NJ RT ASC INJ AZNTH INJ TIN( PO (ST ?IN |NJ 2 LAT INJ 2 LCOdG

Z196.53 -17.60 36.60 31.79 111.55 9 41 47 1596,5 -14.39 29.39

3144.97 Z6.68 Z)6.dZ 36.61 80,16 20 40 59 4644.9 25.05 229.13

1995.61 -|8.84 17.59 )|.14 113.95 10 56 23 1185.6 -15.48 10,41

4971.01 Z8.01 RI6.00 )9.54 79.10 ZZ I |9 4971,0 26.22 Z07.66

1697.41 -ZZ.J3 1.66 19.58 116.?4 11 55 21 1097,4 -19.37 354.55

4731.99 5].57 196.96 )5.44 76.14 Z) 13 43 4|32,0 29.34 188.46

OZrFERENTIAL C(_RRECTJON9

r0[-3.1433 TIA 4.0473 TC3oZ.Z369 8AU 1,116l

RO( ,5090 RRA .Z761 RC) -.0781 rAU .01231

rO[ -.9505 FlA 1.5E_9 FC) -.Z958 89P 19418

BO£ 3,15S5 MA 4.9555 8C3 Z.2383 FSP -507

LAUNCH OAT[ APR 21 |994

HI[LIOC[NTRIC CONIC

nk 150.35 LAL -.00

RP 107.50 LAP ).IT

RC 187.131 GL -13.??

PLANETO(_[NTR|C CONIC

C) 4Z.O5J VHL "e.499

LNCH AZMTH LNCH TIM_

90.OO 9 i? 51

90.00 19 19 59

100.00 10 35 2)

100.00 20 41 5

110.00 It )4 5?

llO,O0 E| 59 J

NI0-C0URS[ CX(CUTION ACCURACY
S0T 5_57.? s_ 4o1.9 s_5
RRT ,Z5Z) RRF .1177 RTF
908 5971.Z RE5 -.oo?o Rt)
9ol 5858.4 s_z 39o.9 ?HA

FLIGH? tIN( ZO8.O0

OIgTANC[ 594.Z))

ORBIT O(T[RMINAYION ACCURACY

148.5 ST $23|.6 SR 300.3 S) 881.1

.9613 CRT -.774| CRS ,7547 CST -.9994

• 962) LSA ))57.5 N$A 191.9 $SA 13.6

.90 ILl )140.0 [L2 189.6 ALF 175.87

ARRIVAL OATE NOV 15 1964

LOL Z10.93 VL 15.881 tAL I|.5Z AZL 93.49 HCA 194.53 )HA |Z1.14 [CC .)07Z5 INC 3.4971 ¥1 29.635

LOR 145.50 YP )7.064 taP 18.71 AZP 91.45 TAL 151.61 TAP 96.J6 RCA 83.91 APO 159.37 V2 35.253

GP -8.91 ZAL 44.76 ZAP l?l,l| ETS Z?8,)S ZA[ IZS.GZ [Y[ I86.87 ZAC ?5,91 [TC 160.Z5 CLP-179.89

DLA -7.89 RAk 163.49 RAO 9568.6 VEL 12.78S PTH 2.)) VHP |0.?)Z DPA ?,19 RAP 147.08 [CC 1.692?

L-J T|N( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T114_ PO CST TIN INJ Z LAT INJ 2 L_G

2151.06 -19.00 3?.56 35.50 IIZ._) 9 53 43 1551,1 -14.83 )0.31

5ZBO.43 17.17 7)9.66 40.89 8J.?I ZO 45 ? 4690.4 15.75 Z31.19

1901.9Z -t2.18 18._0 54.95 113.30 11 ? 5 1301.g -15.96 1i.39

5015.81 Z8.54 ZI5.Z) 40.65 8O.?Z EZ 5 4| 4415.9 16.90 2|0,78

1715.A$ -ZZ.611 E.?? $),Z5 116.19 11 3 32 1115.4 -18.97 355.91

4775,06 )Z.ZZ _00.14 59.85 77.92 15 18 )6 4175.1 )0.23 191,50

OIFr£R£NTIA_ CORR[CTION$

T0[-3.3497 TRA 5.059| ?C)-|o9409 8AU 1.0929

ROE .3359RRA .Z?i9 RC) -.0914 FAU ,0106_

FD[ -.9670 FRA 1.57Z9 FC) -.8189 89P 19371

BO[ 5.596) 8RA 5.06)4 9C3 1.9419 FSP -486

NI0-COURSK [X[CUTION ACCURACY ORBIT 0£T[RHiNATION ACCURACY

S0Y 5950.9 SGR 590.1 915 143.9 ST 3159.$ SR 305.7 $S 982.7

RRT ,1913 RRF .1703 RTF .9644 CRT -.7951 CRS .?952 CST -.9995

SG9 5993.7 RZ) -,0064 RI) .9644 LSA 5579.4 NS4 190.4 SSA 13.1

911 5951.) SGZ )85.5 THA .69 ELI 3162.3 ELI 188.5 ALF 175.80

LAUNCH 0AT[ APR 21 196& FLItHT TIN( 110.00 ARR|¥AL 0ATE NOV IT 19Si

HELIOC[_TRIC COI_IC

RL 150.35 LAL -.00

RP 101.51 LAP $.2_

RC 169.90Z GL -]5.49

PLAN_TOC[NTR_C CONIC

C3 47.879 VHL 6.905

LNCH AZ_TH L_H T1t_(

• 0,00 9 Z? 39

90.00 19 ZO 23

100,00 10 44 59

100.O0 Z0 45 45

110.00 11 44 5

110.O0 Z_ ) 9

DIFFER[NT|AL CORR[CT|ON9

TD[-3.57_4 TRA 5°4_94 TC3-1.$71) 8AU 1.0659

NO[ ,3_04 RIga .Z94| RC5 -.0497 FAU .00_5

FD[ -,916_ FRA 1,9141FC3 -.1645 9SP 19414

BOE 3.5909 BR4 5.4947 BC3 |.9?ZO FSP -469

DISTANCE 599.90?

LOt. Z10.93 VL Z5.846 GAL 1Z.31 AZL 9).66 HCA 197.79 SNA

LOP 149.75 vP 57.055 t4P 17.54 4ZP 91.?! TAL 1_0.40 TAP

tP -8.94 ZAL 43.08 ZAP _71.39 ETS Z71.87 ZAE 119.45 Er_

120.94 [CC .3J939 INC 3.657? Vl EJ.695

89.11 RCA 81.31 APO 159.5T ¥2 351149

106.67 ZAC 74.5_ ETC 259.96 CLP-1?9.97

OkA -8.50 RAL 165.15 RAO 65611.9 VEL 13.001 PYH 2.57 VHP |1.114 0PA 6,75 RAP 149._7 ICe 1.7947

L-I TIN[ [NJ LAT INJ LONG |_J RT ASC INJ AZHTH [HJ TIN[ POCST TI_ INJ _ LAT INJ _ kONG

2110.40 -18.41 39.10 59.17 111.95 10 $ 48 1570.4 -15.35 31.42

5994.75 Z?,57 14_.85 45.13 85.Z_ Z0 49 18 4?34.9 2_.35 234.39

1910.94 .19,19 19.78 39.5g liE.9? 11 16 59 1520.9 -16.52 12.52

5059°44 18.98 Z_Z,40 44.81 8_,)) Z_ IO 4 4459.4 _?,GZ 213.82

1755.95 -23.29 4.05 )_.89 115.75 11 12 58 1135,9 -19,64 356.81

4917,Z0 52.79 Z05.30 44.ZZ ?9,71 Z) Z) ZG 4217.Z 31.01 194.53

MJ0-C(3U_._[ [x_CUTION ACCURACY ORBIT 0(T[RN;NAT|ON ACCURACY

9GT 584|.0 $CAE 3?9.| 995 158.? ST 52?0.9 3R 506.5 S$ 886.3

R#T .1_9_ NNf" .1199 RTF .9997 CRT -.7930 CR$ ,7794 CST -.9995

69_ 5953.0 RZ) -.0056 RI3 .9667 LSA 3397.4 N$A 188.0 SSA JZ.5

St| 5841.Z SGZ )75.0 THA .d? ILl 5279.9 (LZ 186.1 ALF 1?5.74

LA_H DATE APN Z1 IiHS4 FLIGHT TIN( 212.00 ARRIVAL OAT[ NOV 19 1964

HI[kZOC[NTR|C CON;C

RL 1_0.35 LA_ -.iX)
RP 107.5_ LAP ).19

R¢ 1_.953 GL -_).19

PLAN(T_([NTRJC CONIC

C3 54._17 V_L ?.)e)

LNCH AZNTH LNCH T_N(

90.00 9 34 39

90.00 19 Z) 54

1OO.00 10 5) 41

iOO.OO ZO 49 Z?

110.O0 11 5_ _1

I]0.00 ZZ 7 16

OIITANC( 00).)78

LOL _10._) VL 15._10 GAL I).41 AZk 95.94 NCA 301.0_ S/AA 120.74 (CO .33_75 INC 3.8392 Vl 19.655

LOP 15_.00 YP 37.006 GAP I_.43 AZP 91._8 TAL 149.2_ TAP 90.14 RCA 90,56 AP_0 160.91 v2 35.Z43

GP -8.48 ZAL 4l.SI ZAP 171.49 (T$ Z_4.81 ZA[ !18.25 ET[ 186.49 ZAC 75,13 [TC 259.49 CLP 179.12

0LA -9.94 RAL J69.?1 RAO 8_69,0 VI[L I).ZGI PTH Z.4Z VHP 1J.743 DPA 6.19 RAP 151.45 (CC 1.6923

L-_ TIN[ |NJ LAY INJ LONG |NJ RT A$C INJ AZNTH |NJ Til4_ PO (ST TIN INJ Z LAT ;NJ Z LONG

918|.37 -19.00 40,01 4_.90 IJJ.40 J0 13 5 1591,4 -15.92 31.69

$37?.?_ Z?.97 145,85 48._9 94.?9 ZO 53 5_ 4???.? 16.86 237.43

|94_,50 -ZO,35 _|,14 4_.ZZ |IZ.)8 lI _9 3 1341.5 -17.14 13.82

9101.83 _9.33 _5.90 49.13 93.9) 2_ 14 19 4501.8 28.19 Z19,88

|?GR.?? -Z),96 5,46 40.51 ]15,14 11 Z| 40 1158.9 -20,3? 359.18

9959.$) 33._A 1136.43 48.55 91.51 23 28 14 6158.5 3].T1 19T.53

ORS|T D(T(RM_NAT|ON ACCURACY

ST 5280.0 SR 509.3 SS 8_1.O

CRT °,8029 CR3 .?9?6 CST -.9996

LSA 540?.9 _SA 195.0 SS4 11.9

EL! 5299.4 EL2 |95.2 ALr 175.67

OIFF(R[NTIAL CORRI[CY|ON$

TO[-3.9079 TRA 5,9522 TC5-1.42_| 6AU 1.0511

R0( .399? liRA .1594 NO3 -.03?5 FAU .00746

FO[-I.OOG9 FRA 1,6?9_ fC5 -.1195 69P 19455

90[ 3.92?9 6RA 5.9579 8C5 1.4_16 F5P -455

Xi0-¢OUR9[ £X[CUYZON ACCURACY

$GT $6_5.6 $_ 566.4 SG) 153._

RRT ,01'05 RNF .084J RTF .9991

SG8 5996.g R_3 -.0045 R13 .9692

9GJ 5925.6 912 565.5 THA ,15

1539



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

LAUNCH OAT[ APR Zl 1964 FLIGHT TIN_ Z14.00 ARRIVAL DAT[ NOV Z] ]964

N[LIOC[NTmIC CCl'iiC

mL 150.$S LAL -.00

RP 10Z.SA L4P 3.53

R¢ 101.313 GL *J2.18

PL4N£TOC[NrRf¢ CONIC

C3 i1 .JO4 Wq. 7.t(NI OLA -J.P_ R4L 160.18 RAD 656J.Z V[L

L_H AZNTH LNtH TIN( L*J ?INE JNJ LAY

_10.00 B 44 31 1814.?8 -It.5?

90,DO ID 87 Zt S41t.tl 88.01

100,O0 il I 38 ltii.$t -80.tN_

lO0,O0 _ 53 lO 3148,M 8?.St

110.00 II St 38 I715.71 -84,67

||0.00 tE l] It 4#_.Et 55.QO

O|FFKR[N?IAL C_RRI[CTIONa

TO[-4.0S?J TRA t.4fE4 YeS-It|t47 B/It) .iN|tO

RO( .41dr RNA .93Ot RC5 °.08?9 FAU .00SAlt

FDI[-|.0994 FRA 1,7401FC5 -.0884 81k o 11465

1109 4.0711 44 1.4514P IC$ 1,1950 F6P -457

01STANCE 607.599

LOt. 910,85 VL 93.?76 GAL 14.60 AZL 94.05 HCA 304.98 444

LOP 153,9S YP 36,677 GAP |t.41 4ZP 12,17 TAL 144,19 TAP

GP -_.51ZAL 40.05 EAP |?J.Aa £T6 EST.70 ZA£ 168.01 [T£

180.34 [CO .$4?5Z INC 4.0313 vl 99.635

68°38 RCA 78.65 APO 161.44 VZ 35.r4D

186.30 ZAC 75.79 £TC 958.13 CLP IT6.06

LAUq_K:H 047[ APR 8| |N,4

15.337 PTN E.47 W_P 16.516 OP4 5.58 RAP ]35.33 £CC 9.D188

JNJ L(_d_ |NJ RT ASC JNJ AZNTH IN| T|I4E PO C6T TIN IN| 9 LAT JNJ 8 LOtIG

41.4g 48.59 110.99 |0 91 87 1614.8 -1G.56 3A.11

148.97 55.38 86.8t E0 5? 4t 4019.9 97.t8 940.40

92.85 45.80 111.81 11 54 18 1566.4 *17.89 13.97

880.58 55.86 85.50 88 18 55 4369.8 98.84 116.84

?,07 44.08 114.44 18 86 56 |1e5.? -11.|? 358.66

EOt.4t 58.80 83.69 E5 36 58 4868.3 3R.30 800.30

N|O-(..OMR._M[ £kqrcuTION ACCURACY CR81T DET[RNINA?ION ACCURACY

SGT S_06.4 _ 554.t $63 J81.8 ST 3181,3 M 506,6 6$ 897,3

RRT .0(_t R/tl r .0035 RTF .67|7 CRT -,8191 CRS .7886 CST -.9996

6C,8 5D17.0 N_5 *.0058 RI$ .0?17 L84 3411.9 NSA 181.4 S6A 1].4

SGI 3t06.4 SCR 354.6 THA .05 [kl 5891.9 [LE 178.8 ALF 175.60

FL|GHT T|I4E 818.00 ARRIVAL OAT[ NOV 93 1664

_'_IOCE_YRZC CO_ZC OIiYA_C£ e1|.58_

RL J5Oo53 LAL -.O_ LCI. EJD.93 YL 85.?48 GAL JS._t _EL 94.Z4 P,CA 307.F0 Jk,qA 1ZO.55 £CC .3_390 INC 4.9396 v| E6.633

nP 10?.55 LAP 3,_ L_ 151.50 VP 5t_.t4t GAP 80.41 AZP 18.58 YAk 147,10 TAP 14._0 RCA 78.56 APt 1_4.15 v_ 35.Z34

RC 194,094 GL o!8.55 GP -8.1E ZAL 50.1'0 ZAP 171.3| [T$ 950.40 ZA[ 187.74 [T£ It6.12 ZAC 76.50 [TC 858.80 CLP 177.06

C3 ?O.ttt VHk _.483 0LA -t.14 RAL 161.50 RA0 0519.4 VI[L 15.869 PTN 8.55 VHP 19.9710P4 4.97 RAP 155.68 ECC Z.1663

LNO_ AtNYN LN_N TIN_ L-I TIN_ |HI LAT |NJ _ IN| RT ASC IN| AZ14TH |NJ TIN(| PO CST TIN IN| _ _AT IN| Z LONG

_O.00 t 51 30 E640.44 -2'0.19 45.|5 49._0 1|0.69 |0 _t 58 1640.4 -|7.64 35.69

8_.00 18 3] e 5459.03 _.85 851.87 57._6 97.74 El Z 3 4856._ Z?.AZ 943.16

JOt.tO 1| 9 30 |ttZ.4E -tJ._J 14.5| 49.58 |l|.|? II 4J 45 |5_8°4 -J8.35 16o86

100.00 80 56 35 §198,99 81,76 831.44 57.28 87.03 22 23 17 4598.3 Z9,D3 912.71

110.00 18 6 55 11|0.37 -85.48 8.110 47.61 1|5.66 19 56 43 1610.6 -9_.00 1.31

110.00 L_ 15 90 4958.t30 55.16 919.47 56.94 85.04 83 57 37 4336.t 38.81 903.40

01FFKRENT|A_ C¢i_il_CT|_NS NIO-C(_U_SI[ [X[CUT|GN ACCURACY (_81T O[TERN|NATION ACCURACY

T01_-4.$845 TRA _._tlt

•4$15 RR4 .EL'OE
_OK-l.054E FR4 |.tOes

4.54_t fm_ 6,t134

L_U_CN DAY[ APR 21 1664

ffI[LI(X[NTRIC CONIC

RL 130.33 LA_ -.00

NP 107.37 LAP 3.58

RC 163.?64 ;L -19.90

PLAIqI_TO_ENTRIC CONIC

C3 61.788 Vffk t.044

IK).OO t 37 A?

80.00 It 34 4S

IO0,O0 11 14 55

lO0.O0 61 0 36

110.00 19 19 68

IlO,O0 98 19 16

TC$ -,_N18| tAU .9_NIO SGT 5998.8 &DR 544.0 SG5 184.5 6T 39?6.8 SR 310.Z SS 903.8

Re5 -.0_'05 FAU .00467 RRT -.05?0 Rill" -.05TE RT_ .t744 CRY -.8850 CRS .8096 C6T -.99_r

FC5 -.05_0 8$P 19455 668 5811,5 RE5 ,_|_ R|5 -.9744 LS4 5409.Z NSA 177.3 $SA 10.9

BC5 .t965 F&P -4ZZ S&| 5991.5 568 545.5 ?HA J?9.BI ELl 3286.7 EL| 173,7 4LF 173.33

FLIGHT 71N( 9JS.0D ARRIVAL D4TE NOV 25 ]964

01STANCE 813.083

LOL 910.93 YL Z3.?]O GAL 17.31 4ZL 94.47 HCA 310,74 SNA

_OP 161.?$ VP 36.690 GAP _1.68 4ZP 99.92 TAL J46,17 TAP

GP *8.O_ ZAL 57.46 ZAP |70,99 [YS Z45.13 ZA[ I_T.40 [T[

120.17 [CC .38Z11 INC 4.46?3 v] 29.635

96.61 RCA 74._5 APt 166.06 V9 33._ZB

183.63 Z&C ?6.87 [TC 938.49 CLP 175.88

OLA *8.Z6 R4L 170.75 RA0 6339.6 ¥[L 14.135 PTH 2.59 VHP

L-| 71_t_ |NJ LAY ZNJ L_G IN| RT A$C IN| AZNTH IN| T|Nt[

ZZI_,J? -80°_5 44._0 35.54 J06.SZ J0 53 53

5494.95 88.30 934.63 61.91 89.19 81 S Z3

ZlDEO.43 -89.9t 26.19 52.?8 110.43 11 48 15

5819.95 99.96 954,85 51.17 08.48 21 Z? 59

1836.17 -86.16 IO.67 51.07 11Z.80 19 45 ?

46?5.95 54.05 815.55 60.9_ 88.75 93 49 10

N_O-COt.M_[ £KECUr_ON dCCuRACr

.1690 .qGT 3835.4 SCR 355,8 663 J ZO.O

Re5 -,0|44 FAU ,O0E_4 RRT -,IE_ RR_ r -.JZSB RTF .6771

FC$ -.086_ 8SP 19565 $68 5869.9 R93 -.DOO3 RI$ -.9771

BC3 ,7647 FSP -405 661 5853.6 SGZ 331.1 THA 179.58

13.689 OPA 4.35R4P 157.84 [CC 2.346]

POC6T Y|N IN| 2 LAT JNJ 2 LONG

J868,Z -IT,97 37,4_

4887.D Z?.88 146.O1

149_.4 -19.31 18.59

ASlt.6 19.35 125.47

1939.2 -ZZ.87 3.08

4373.9 33.99 _O6.Z]

ORBIT O£r(RN_NAT[ON ACCURACY

&Y 5_64.3 SR 310.3 $6 9]6._

CRT -.8331CR$ .B904 CST -.999T

L6A 3400.5 NSA 171.? 6SA |0.4

ELl 3274.8 [LZ 171.1Akr 175.46

FLIGHT T|I4E 8Z0.DO ARRIVAL DATE NOV Z? 1964

o_rr¢m[_?[A_ COAm[cr:ONs

TD[-4._Ot? ?RA ?.3?_0 T_3 -.714_ 8AU

m)[ .4_6| RgA ,JSl_

_0[-1.0|I4 _R4 |.|tO_

BO[ 4.6349 MA ?.5913

LAt,#NCN 04T[ APW El 153_4

H(LIO¢[NfRlC CONIC

R_ 130.53 L4L -.00

RiP 107._O LAP 5,31

RC 167.458 G_ -11.15

P_AN[TO_[NTRIC CON|C

C5 14.785 vm. t.753

DISTANCE 619.1|K)

LOt. 610.95 VL 65.6?9 6AL 1_.88 AEL tA.TZ ?.+CA 515.97 S_4 110,00 [CC .40144 INC 4.?J80 vJ 29.635

L(_ |&SoOt VP 5_o_1 GAP 85.06 AEP 95.Et TAL |45.37 TAP 99.54 RCA 71.71 APt 168.96 v9 3S.ZZO

GP -?.90 ZAL 56.31 ZAP 11'0.50 [T6 8_.59 ZA[ 197,01 [T£ 183.75 ZAC 77,49 ETC 158.10 C_P IT4,?!

L_,.H 4ZNTN LNCH TIN_ L-| T|N[ IN| LAT

90.00 It 35 E? 5558.19 Zt. SI

JO0.O0 ]l J6 4E 80SO.EA -EE.tt

I_O.00 _1 A 85 3935.46 91.96

110.O0 18 I? 8t 1661,34 -86.¢1

110.00 £9 93 6 500t.18 54.15

OIFF[R[NT|A_ CGi_R[CT|CN$

TO[-4.tgO0 TR4 8,918t TC5 -.8997 t4U .?St?

RO[ .5937 RRA .1678 Re5 -.OLD| FAU .00074

FD[-J.II34 _RA 1.6619 FC5 -.00_9 t6P J9545

SO[ 4.9418 MA 8.6143 8C5 .8689 F6P -St|

OLA -?.St RAL 171.84 RAO _549.8 VEL 14.69_) PTH 9.66 VHP 14.492 0PA 3.?Z RAP 159.59 [CO Z.5589

IN| L(_NG IN| RT AS( |NJ AZMTH INJ T|IA_ PO CS? TIN IN| Z LAT IN| Z LONG

46.dE 54.68 I06.89 fO 4I 18 _69T.8 -Ig. TE 39.15

657.E6 64.89 90.44 11 10 59 4951.7 28.07 248.60

Zt.Oe 56.1| 109.65 I1 35 51 1450.Z -ZO.JO Z0.43

95t._8 64.90 89.89 91 31 56 4653.3 19.56 ZZ8.O9

18._7 54.45 111.83 19 48 58 1_86.3 -23.?6 4.97

Zl8.10 64°88 88.35 13 46 56 4406.Z 33.54 Z08.91

N|0-COU_IM[ [XI[CuT|(_I ACCURACY ORB|T O[TERNINATION ACCURACY

SGT 58L_0.1 tGR 514.6 663 913.t ST 5148.4 6R 309.6 $$ 93].]

RRT -.8015 RRF -./955 RTF .9798 CRT -.8437 CR6 .83]7 C3T -.999T

$68 5tEt. J R_3 -._86 R13 -.9?98 LtA 5389.Z NSA ]67.4 $$A 9.9

SGI 5910.4 $68 518.0 THA 178.33 [L| )_38.6 [LZ 163.7 ALF J7_.39

1539



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, !, 1964)

LAUNCH OAT[ APR ZZ 1864 FLXGHT TIN( ?0.00 4RR|VAL DAT[ JUL ! J964

N[LIOC[NTRIC CONIC

mL IS0.)8 LAL -,GO

RP 108,88 LAP -l.lt

RC 4i.101 GL -8.20

PL/N(TO([NTm|C CON|C

C3 18.642 YHL 5,35t

LNCN AZNTH LN_H TllA_

80.00 I 36 30

t10,00 l? 38 1

100.00 ) 8 16

1O0.00 I# 4t 5

ll0.O0 4 3t 56

110.O0 19 38 54

0/8YAN¢[ i75.801

LOL Z11.90 VL 15,069 GAL -4.81 AZL 91.75 HCA 74,14 SNA 116.61 ECC .19964 INC 1.7531 Vl Zg.SZ?

LOP _Bt.14 VP )G.05)GAP -17.03 AZP 90.44 TAb I90,9? TAP 165.Zl RCA 81.&8 APO 151.57 VZ )4.806

GP ?.93 ZAL II?.6? ZAP 8.|7 IT8 E59.04 ZAEISI,45 IT[ Z?.51ZAC 85.55 [TC 289.$? CLP 1,95

OLA IS.|9 RAL 94.06 RAO 851141.Z V[L IE,E49 PTN Z.EO vHP I0.?87 0PA 31,99 gAP !10.85 [CC 1.4714

L-1 T|IA[ INJ LAT |NJ LON6 |NJ RT AgC [NJ AZNTH [NJ T[14[. 4_) CAT TIN INJ Z LAT IHJ 2 LONG

Z?94.91 -Z8,17 91.43 )Z?.AZ 91.01 Z Z) 14 E194.6 -E7.46 ?2.94

4453.88 8.14 188.Z4 3|9.88 6Z.78 18 50 15 _51.9 4.43 179.53

150§.84 -29.81 60.07 3_7.$_ 94.14 3 48 1 1005.8 -18.?_ 51.38

4E18,0? 9.4E IM._Z 318.97 61.30 19 59 13 3819.1 5,54 161.58

t134.4) -)3.43 39,01 319.85 97.90 5 I0 I0 1834.5 -$2,06 )0,07

408f.0_ 12.T3 154.41 31?.01 58.01 20 48 38 3482.0 8,41 147.98

O|FF[RI[NT|AL CO#RI[CT|ON8

Yl)I[ .07?9 ?RA *.5481 TO3

RO[ -.38)1RRA -.0_$7

FO[ -.LPOt9 FRA .1089

BO[ ,3714 MA ._481

LAUNCH OAT[ APR ZE 1964

Ivd[L|OCKNTRIC C(_)IC

RL I10.39 LAL -.00

Ni0-COURSI[ [KI[CUTI_ ACCURACY GRSIT 0[YERNINA TIOW ACCURACY

• 3789 8AIJ .14100 8GT 7_3.5 809 465.3 603 ?8.7 ST Z00.9 SR )88.9 99 Z08.1

NC) .|?Tl FAU .0270_ RIIT .1894 _ -._|33 RTF -.06?5 CRY -.3932 CR$ -.9T3? CST .S830

rC) -.8181 88P L_14 8_ 853.7 Rt3 o.01?4 RI) -.8?11 LSA 448.4 R$A 190,4 $SA _I.8

8C3 ,4J79 FSP -185 8Gl ?4E,3 _E 461.8 THA 9.44 ELl 199,1 [LZ 179.9 ALF IO4.56

LOL 611.90 VL £5,314 GAL

FLIGHT TIN| ?Z.00 ARRZVAL OA Y[ JUL _ 1964

OISTANC[ 180,321

-4,84 AZL 91,89 HCA 77.41 8HA 118,07 [CC .28465

RP IO8.89 LAP -I.85

RC 47.159 GL -9.33

PLAkI[YOCENTRI¢ CON1C

C3 _8.4_1 Wit. $.14_

LNCH AZ_?N L_H ?ll_

im.oo i 39 14

RO.O0 I? 19 5S

100.00 3 8

IOO.O0 18 31 4?

110.00 4 33 4

110.00 19 64 15

LOIn m8.30 VP _NS.E4E GAP -13.94 A2P J0,4| TAL 191.87 TAP _88.Z8 RCA 84,48

GP 8,38 ZAL 118.31ZAP 8.38 IT8 Z73.51 ZA[ 149,48 IT[ Z?.0) ZAC 88.08

OLA 14.10 RAL 91._0 RA0 $3U.1 _[L IZ,158 PYH Z,18 VHP 10,151 0PA )2.64

L-| TJN_ |NJ LAT |NJ LONG |NJ RT ASC JNJ AZNYH INJ T|NE PO C)T TIN

£738.Z0 -Z?,89 ??,18 3£3,S7 9).IZ Z _4 S0 EI38.Z

447_.44 8.71 187.30 318o11 82.95 18 33 28 _72.4

_449.?) -ES.Z? 95.95 3_3.41 98.)8 ) 48 53 1949.7

4634.13 9.94 188,13 )13,88 61.98 18 4) 21 $_$4.1

_183,73 -3£.91 35,13 36£,81 99.t3 + g Z8 159).?

407_._0 13.1_ 135.0£ 313,98 68.15 EO $Z 8 347_.9

INC 1.8929 vl 29.82Y

APO 151.87 v2 )4.801

[tO _69.10 CLP -.08

RAP IIZ.0I [CC 1.4351

INJ E LAT INJ Z LONG

-ZQ,89 68._8

S.0Z Je0.5_

-18.07 47.35

6.08 182.47

-31.20 28._4

9,8_ 148.56

01Fr2R[NT_AL C_IIRICCTION$ N|0-CQUR$1[ [10[CUT|_N ACCURACy ORBIT 0[T[RMINATION ACCURACY

TOE .08_5 ?RA -,)EI4 TC3 .AAZS 8AU .1714 I_Y ?96,4 84 4_1.0 $G) 88.1 St Z03.8 SR 383._ 89 Z3Z.?

ROE -,3441 RRA -.015_ R¢3 .LDOSE FAU .OE8IO RRT .El)6 R_ r -,ELI) RTF -.6851 CRT -.4177 ¢R$ -.9811 CST .556?

FOE -.2350 rRA .0_Oi FC3 o.9_30 86P ZO85 8_! 879._ ff_) -.0113 811 -.8914 LSA 459.1 NSA 17?.) SSA 23.$

80( .$519 MA ._E88 8C3 .4877 FsP -Ell 8GI 770.9 802 4_),3 THA 10.06 ELI 198,5 [L2 ]77,3 ALF 106,49

LAUNCH 0AT| APR ZZ 19_4 FLIGHT TII_[ 74.00 ARRIVAL 0ATE JUL 5 196#

N£LIO([NTRIC CCN/C 0|STANC[ 187.047

RL 150.39 LAL -.00 LOL 211.90 VL 25.5_8 GAL -4.87 AZL 92.0) HCA 90,5? )HA 118.42 [CC .27101 INC Z.OZ81 Vl _8.617

RP IO8.91 LAP -Z.OO LOP _Z.4S YP _$.414 GAP -Id._| A2P _O,)_ TAL |92.8) TAP 2?).19 RCA 97,06 APO 151.79 V2 _4,796

lC 48._44 GL -10.49 OP 8,90 ZAL 120.98 ZAP 9.16 [Y_ 286,7E ZAE 147,65 [TE 28,76 2AC 86.66 ETC 188,85 CLP -Z.18

PLAN_OC[NTRIC _ONIC

C3 Z4.S2S VHL 4.962 OLA 12,97 HAL 90.38 9A0 8568.0 ¥£L 12.093 PTH 2.18 VHP 9.58? 0PA 32.6_ RAP 113.3_ [CC 1.4053

LNCN AZNTH LNCH TZtuq[ L-I TIN( INJ LAY INJ LONG |NJ R? ASC INJ AZNTH INJ TIN( PO C)Y TIM |NJ 2 LAY INJ 2 LONG

1 41 4? 1879.51 -Z?.48 ?).08 319.88 97.11 2 26 27 Z0?9.g -28.20 64.85

17 I 41 4494.0_ 9.38 189.94 313.51 6).18 19 16 3_ 3896,0 5.71 181,79

3 8 51 Z)95.49 -29.79 51.99 )19.60 98.41 3 49 41 1795.5 -27.33 43.49

18 18 18 4151.97 10._6 1_0.11 312._0 81.97 19 27 12 3853.9 8.72 16),53

4 33 14 2134.57 -32,2? )I.AS )18,95 101.93 _ 8 49 153A,6 -30.29 22.90

19 9 Z4 4088.99 I).63 1)5.?9 )11.09 58.34 20 !? 31 )497.0 9,34 149.32

CORR[CY|ON9 N|O-C_q_[ [X[CUTION ACCURACY <_RS_T 0[T[RNINATION ACCURACY

-.503! TC3 .3098 8AU .1848 SOT ?89.2 $GR 442.7 $G) 98.7 ST _0?,B $R 373,8 35 283°4

-,O085 RC) .2157 FAU .0)l)? _T .2_89 RRI r -.27_7 RTF -.702? CRT -.4971 CRS -.9884 CST ,5?09

• 0_3 FC3-1.1027 8_P 22)8 908 _04.0 823 -.0172 R11 -.?100 L$A 4?2.6 N84 172.7 334 24,8

• 5032 8C3 .380? FSP -241 961 799.1 9GZ 414.) THA 20,?0 [L1 393.3 [42 172.2 ALF 109.]9

90.00

90.00

]00.00

100.00

110.00

110.00

OIFF£R[NTIAL

TO[ °090? TRA

RO£ -.3ZS4 RRA

_0[ -.2738 FR4

80£ .3378 M4

LAUNCH OAT[ A_ 22 1984 _LI_,_T TIN( 78.00 ARRIVAL DATE JUL ? 1984

H¢LIOCCNTRIC CONIC

R_ 130.39 LAL -.O0

RP 108.91 LAP -E.IS

RC 49.8_0 GL -11.63

PLAN(TO¢[NTRI¢ CONIC

C3 13.144 ¥ffL 4.811

_NCH AZNTH _N(H TIN[

80.00 1 44 Z4

• Ci.O0 1_ 44 _8

100.00 3 11 44

JO0.O0 17 S9 48

lID.DO 4 3) 31

110.00 19 54 )0

OISTMtC[ 19).?75

LO. _11.90 VL 23.784 OAL -4.71 AZL 91,1_ N(A 8).?) SNA I_O,TG £CC .21984

LOP _9S.83 VP _.571 GAP -13.93 AZ@ _0.24 TAL 191,91 YAP Z??._8 RCA 9_.48

GP 9.46 ZAL 1_2.60 ZAP |0.40 IT8 29?.$2 ZA£ 148.03 [TC 28.70 ZAC 87.29

0LA 11.80 RAL 88._) RAO 83_7.9 V[L IE.OZE PTH Z,I5 VNP 9.011 0PA )3.08

L-1 TIN[ |NJ LAT INJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN[ ixOCST TIN

_9_4.?? -18,85 69.18 318.19 99.0) Z Z8 8 _4.8

4818.40 10,13 199.94 310._0 93,41 I? 59 46 3918.4

2143.10 -_8,_1 48,_1 118,14 100.$2 ) 50 47 |745.1

4J75.30 11,J6 I?J.4? )IO.lJ 81.13 19 11 4 1878.3

L_ST. I8 o31.55 £7.94 31S.3E 10),89 _ 9 18 1487.2

4104.01 14._3 15_.?4 308.38 58.59 _0 _ SA 3504.0

INC 2.18_8 vl 29.617

APO 151.92 V2 34.791

[TC 288.81 CLP -4,34

O|Fr[R[NYlAL C_R[C?|(_

TO( .0997 ?RA -.4_O8 T¢) .5?48 8AU .HH_3

RO[ -.3089 mlA .00_4 RC3 ._9115 FAU .0339_

FD[ °.)|98 FRA ,038_ FC3oI,_I_? 89P 1341

80[ .3127 8RA ,4908 8C3 .6)45 FSP -2?8

N/0-COURS[ [XECUT/_N ACCURACY

8GT 813.5 8CIJI 44?.? 90) 110.6

NI_ .2U5 RJe r -._073 RTF -.?]83

$98 919,6 RE) -.04)4 RI) -,?187

$_1 815.? 302 424.9 TNA Jl,49

RAP 114.57 [CC J.3_09

|NJ 2 LAT INJ 2 LOtIG

-28.43 60.83

8,48 183.J6

-28.50 39.81

?.45 184.76

-19.12 19.48

g.g? |50.13

_q'BJT D[T[RNINATION ACCURACY

8Y 2JZ.4 88 368.8 S) 198.Z

CRT -._589 OR8 -.9918 CST .3933

LSA 4_8,? N8A 168.0 SSA 28.3

£L1 389.1 EL2 163.S ALr IJ2,12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUI_CN DATE APN 22 1964

HELIOCENTRIC C_IC

RL 150.$t L4L -.00

mP 108.93 LAP -Z.20

WC 81.084 GL -]Z.80

PLAN(TOC[NTRIC C_dIC

C$ 81.845 VHL 4.84J4

LNCH AZNTN LN(H TIN(

tO.DO J 4T 8

im.oo Zl 27 28

I00.00 3 13 44

|00.00 IT 43 210

2JOoO0 4 $3 58

J10.00 18 30 44

FLIGHT TIN( 78.00 JUL 9 1964

OISTANC[ ZOO.50|

L_. 211.90 VL ZI.DOI GAL -4.77 AZL 92.29 HCA 86,89 SNA 1Z2.89 (CC .2474T vl rS.6ZT

LOP _8.79 YP 56,714 GAP -IZ,88 AZP 10.12 TAL I94,87 TAP 281,78 RCA 91.72 VZ $4.789

GP |0.08 :AL |24_ ZAP 12,01 [TS 308,11 ZA[ 144,60 ET[ 26,82 ZAC 8T.98 CLP -6.56

OLA 10.6| RAL 86,73 RAD 8S8?,9 V£L 11,9?2 PTH 2,11 VHP 8,487 OPA 33.58 RAP i1S,77 (CC 1,3GlI

L-| TIN( INJ LAT INJ LONG INJ RT 4SC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

IS?2.13 -28.33 85.44 3|3.12 I_0.80 2 29 58 1972.1 -24.58 $?.21

4545.17 10.84 191.48 _08.10 GS.?Z 17 4) 11 3845.Z ?.$Z |84.68

2202.T3 -27.$4 44.61 312.84 102.10 ) 51 57 IG�Z.? -25.6D $6.35

4295.81 12.04 I1Z.M _?.53 52.48 18 55 9 _99.8 8.25 166.13

20A_,GA -_o78 24,83 )|1o91 1_5,?_ 5 8 .0 J441,6 -28,30 18.5_

4123.87 14.93 157.84 _5.88 58.89 19 48 28 3523.T |D.TO 151.29

ARRIVAL 0ATE

INC 2.r949

A_ 152.05

(TC 268.$9

DIFFERENTIAL CQQiI(CTIONJ

TO( .JfOJ TRA -.4588 TC3 .4_J5 8AU .2OT4

RD( -.1884 RNA .Oil5 RE3 ._3G FAD .D3878

FD( -.$742 FRA .(X165 FC3-1.4510 81M e 2448

80( .SOS? MA ,4985 8C$ .?O?O FSP -315

NI0-COt_S( [X(CUTION ACCuRACy ORAl? OETERNINATION ACCURACY

SGT 837.5 8GR 453.3 SG3 123.9 sr ZI8.5 SR 552.8 8$ $37.0

RRT .3016 RRF o.$482 RTF -.7321 CRT -.6238 CNS -.9936 CST .8254

880 _52,3 R23 -.0510 RI3 -,7421 L$4 508.5 N$A I65.4 SSA _Y.6

SGI 852.4 $82 424.? THA 12.59 (41 584.2 EL2 156.8 ALF 115.?0

LAUNCH DATE APR 22 |'864 FL1r,_'lT TIN( 80.00 ARRIVAL DATE JUL 12 1964

_q[LfOC[NTRZC CONIC

RL 250'.5_ LAL -.00

RP 208.84 LAP -£.43

RC 52.185 GL -13.96

PLAN(TO(ENYRJC C(_IC

C3 IO.88£ V_. 4.581

LNCN AINTH LNCH TIN[

PO.O0 2 49 58

Sm.O0 18 I0 48

2O0.00 5 15 59

IO0.O0 IT 2T I1t

2_O,DO 4 SA 39

110,00 20 25 15

D|FfERI[NTIAL C(_tR[CTION8

TO[ .121R 7R_ -.434R

• O[ -.2888 _A .0109

fOE -.4385 FRA -.O5OO

80( ,2858 MA .4_117

0|lEAK( Z0T.224

LOt. _1.80 VL 21.188 GAL _4.83 AZL _.43 PICA gO.D5 SNA 122.99 [CC .23745 INC 2.4261 Vl 28.827

LOP _01,95 VP _.845 GAP -12,09 AZP _,00 TAL 195,94 TAP 285,89 RCA 95,79 APO 152,19 VZ 34,?8Y

GP 10,78 2AL 125,72 ZAP 13,92 [T8 $12,61ZA( 143,38 ET[ 21,14 ZAC 88,?4 (TC 268,18 CLP -8,86

0LA 8.40 IAL 85.00 RAO 8587.8 VEL 11.932 PTH 2.12 VHP 7.891 DPA 54.18 RAP 116.88 ECC 1.5453

L-I TIN[ INJ LAT lNJ LOHG INJ NT ASC INJ AZNTH INJ TIN( PO CST TIN INJ _ LAT INJ 2 LONG

2521.8f -25.44 8I.II_ 310.08 102.44 2 $2 0 1921.7 °23.8? 55.79

4574.0I 11.80 1_3.16 305.71 84,07 17 2? 0 3974.0 8._2 186.32

2244.48 -_1.81 41.21 30_,79 105.75 _ 5_ 20 1844.5 -24.85 55.08

43_8.48 I2.87 |74.41 _05.17 62.79 18 39 38 5726.5 9.12 167.83

J_NI.D_ -28.92 21.52 3OI.81 JD7.37 5 7 57 I588.J -27.25 13.35

4145._1 I5._ |58._ _.55 59.24 19 34 _ 3545.6 11.50 152.49

N|O-C(_QK [XI[CUTION ACCURACY (_'BIT OET(RNINAT|ON ACCORACY

7C3 .&iNI2 8AU .2180 8GT 859.3 8GR 440.2 $G3 I$8.O ST 226.Z 8R 357.I IS 5_0.O

RC3 ._410 FAD .0408_ il_T ,3384 RRF -.38_N_ RTF -.7445 CRT -.6886 CRS -.9_29 CST .6651

rCS-I.t507 ASP 2544 88t_ 874.7 R25 -.08OO R13 -.7564 LS4 552.0 NSA I58.2 SSA 28.6

8C3 .7770 FSP -558 _GI 877.7 SG2 425.9 THA 15._7 ELI 578.8 (42 145.9 ALF 119.62

LA_CH DAT[ APR _Z 1944 FLIGHT TIN( 82.00 ARRIVAL 0ATE JUL 13 1_64

H(LIOCENTRIC CONIC Oi&TANC( 215.958

RL 150,$P LAL -.00 LO(. 221.80 V_ 28,35_ GAL -4_88 AZL 92.58 H_A 93.21 SNA 224.01 (CC .22844 JNC 2.55?4 Vi 28.627

NP 108,_4 LAP -2,55 LOP _05,1! VP 36,883 GAP -1|,24 AZP 89,88 TAL 197,01 TAP 2_,22 RCA 95,68 APO 152,54 V2 54.745

RC 54,272 GL -15,20 GP 11,55 ZA_ |27,15 ZAP Ii,O8 ETS 317.60 2A[ 142,55 ET( 27.67 ZAC 89.5? [TC 288,02 CLP -11,2G

P_AN(TO_ENTRIC CONIC

C3 20,222 VHL 4,487 DLA 8,J8 RAL 83,58 RAO 8587,8 V[L 11,900 PYH 2,IJ VHP ?,52] DPA 34,82 RAP 11?o8_ ECC 1,5328

INJ LONG |NJ RT ASC INJ AZNTN ;NJ TIN( PO CST TIN INJ 2 LAT INJ _ LONG

58.57 307.38 103.95 2 54 16 1873.5 -22.?) SO.S?

|_4.89 303.5? 64.48 l? II I? 4004.6 _.17 J88.D6

18.01 307.00 105.2_ 3 54 59 1598.4 -_5.6Y 30.OO

178,07 305.04 83,20 18 _4 31 5?54.9 ID.D5 169.24

18.81 _15._8 108.88 5 8 15 1556.6 -24.18 10.59

1_0.44 _.48 58°84 JJ _ 5_ 3588,5 12._? 155,?_

NI0-C.Ou_[ (XI[CUTION ACCURACY ORBIT OET(RMINATION ACCURACY

SGT 810.0 SGR 4_8.9 863 156,2 ST 236,8 SR 318.0 $$ 428.3

RR7 .$784 A_ r -.4384 RTF -.7578 CRY -,_557 CR$ -.9808 CIT .?084

S¢,4 981.1 R_$ -.0685 RI$ -.772D LSA 561.9 N84 155.2 $$A Z9.Z

8GI 903.0 862 422.8 THA 14.75 ELI 373.9 (42 131,9 ALF 124.20

LNCH AZNTH LNCH TIN( L-; TIN( IRa LAT

90.00 I 53 2 24?3.48 -24.88

$O.OO 15 54 35 4(;04.58 12.?I

200.00 $ 18 I'0 Z198.37 -21.02

100.00 27 12 58 4554.82 13.75

220.00 4 55 _l 2851.51 -Zl.O4

2JO.O0 28 ]J 9 4J88.50 18.52

DIFFEIENYlAL C.G_KCTION$

TOE .| 584 TRA -.4128 TC) .7554 84_ .2287

R0_ -.2483 RRA .050# RE3 .SdllO FAD .04SAMI

F0(-.SIS) FNA -.0747 FCS-I.ATO0 ASP 2818

DOE .2842 MA .dI41 8C5 .8481 FSP -4|2

£_LmNC_ D_TE APS 22 J�_A

I'_L|OCENTRIC CONIC

RL 150,38 LAL -.OO

FL|_T TIN[ 88,00 ARRIVAL 0ATE JUL 15 1964

O|8TANC[ L_JO • 640

LCX. 2lI.t)0 vL lII.SIO r,,tL -4.85 AZI. 82.48 _CA _(|.38 _WA I24.85 [CC .22042 JNC 2,88_4 vl 29.6_?

RP 108.84 LAP -2.87 LOP _.2T YP $?.071 GAP -10.42 AZP 88.70 TAL I_NI.08 TAP 294.45 RCA 97.41APO 15_.49 V_ 34.?84

NC 55;888 GL -18.24 GP 12.4| ZAL 128.45 ZAP 18,45 [T8 321.47 ZA( 141.51 (T[ 28.41 ZAC S)0.4_ (TC 267.86 C_P -18.?6

_LAN[TO_(NTRIC CONIC

C5 28,858 VHL 4.43J DLA 8._8 RAL _1,8| RAD 8387o_ ?fill 11.875 PYH 2.11 VHP 7._79 DPA 35.5? RAP 118.86 ECC 1.5231

_KH AINfN _KN TIN( L-! TIN[ |NJ LAT |NJ LONG |NJ NT A$C INJ AZNTN INJ TIN( PO CST TI_ INJ 2 LAT INJ 2 LONG

t0,00 1 55 !1_ 242?.48 -24.10 95.43 304.88 105.53 2 36 50 1827.5 -21.76 4T.54

_O,00 J5 _P 54 48_8,54 J_._4 |_48o84 _OJ,87 84.84 J8 58 JJ 4038°5 JO.J5 159.90

200,00 5 2J 3 2154.)? -28,20 58.00 304.48 106.84 3 55 57 1554,4 -22,68 27.11

1_.00 18 51 55 4_MP4.88 14.(4 IT?.81 301,1_ 83.88 18 I0 0 5?84.9 11.01 170.84

120,OO 4 _ _4 1811,H -28.13 J5.18 303,39 110,27 5 8 51 1317,0 -Z5,J2 8.01

110.OO 17 5? $4 4185,00 !?.3t |8|.90 111.64 60.10 19 ? Z_ 5595.0 13.29 155,Z0

01FrER[NT|AL C.(:ItI_CTI(:N_ N|0-COI, MJ_ IX[CUT|ON ACCt_ACY _AIT 0(T(RNINATION ACCURACY

TD( ,148? TRA -.$828 TC3 ,_011 8AU ,2378 8GT 8_,0 8_Q 4_0,2 SG3 175,3 ST 247,g SR 295,5 $$ 478,8

ROE -,2210 RRA .D410 RC3 .4235 FAt) .047?5 RR7 o42_J RflF -.4911R?r -.788_ CRT -.8095 ORS -.98?5 CAT ,745_

FOE -.8040 FRA -.1234 F¢3-2.1054 88P 2781 88,8 1016.6 R23 -,0817 RI3 -.?84J LSA 595.6 N$A 155.1 $SA 29,4

80( .2?28 MA .5_48 8CS ,_081 FSP -4?0 $GI 925.1 SG2 421.5 THA 18,25 EL| )87.5 EL2 127.0 ALF 128.$5

154J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUNCH OAT[ APR IZ il)44

_[L lO¢(NTmlC ¢ailC

m. !30.36 LAL -.00

mP 101.t5 LAP -Z.?¢

mc s?.lOI GL -]?.3T

PLANE YO¢ENTRIC CaIIC

c3 II.IID VNL 4.381

LNCH AZN?H LNEH TIN[

00,OO • 0 1

gO.O0 IS •3 S4

100.00 $ •4 5

100.00 11 41 3Z

i10.00 4 _I 53

FLIGHT TIN( 86,00 ARRIVAL GATE JUL 17 19S4

01 STANCE IZ?. 3•9

LOL •11.90 VL Zi.t4S GAb -5.00 AZL DZ.SZ NCA 96,52 SNA 1Z5.81 (CC ,21319 INC 2.6131 vl [9.$t?

LOP 311,4A VP 37,1_1 GAP -6,64 AZP 16,33 TAL |66,13 TAP E66,63 RCA 98,G6 APO 152,65 V2 $4.?14

GP 13,37 [AL !16,61 lAP 11,03 ITS 3_4,54 ZA[ 140,67 E?( 16,40 [A¢ 61,46 (TC 267,73 CLP -16,$8

DLA 5,74 RAL 60,39 RAG 6367,6 V[L 11,656 PTH Z,10 VHP 6,664 DPA 36,44 R4P i|8,69 [CO 1,3158

L-I T|N[ INJ LAT JNJ _ |NJ RT ASC |NJ AZNTH INJ TIRE PO C6T YIN INJ t LAT INJ 2 LONG

_M$,5t -t3,N $•.dl6 501,11 106.tt0 Z 36 45 1783,5 -[0,f8 44,19

/fit.iS 14.36 lU,61 _0.OZ 63,45 16 41 44 4066.6 11.15 181.1[

I11•.$6 -•4.35 31.|? _Z.t4 10?.60 3 36 17 1511.4 -Zl.67 24.40

4416.01 15,$0 l ff,i? If�. 51 14.l? 17 56 S _16.0 12.00 i72.73

II?S). 31 -IT, II 13.54 301,10 ! 11.51_ 5 9 52 1276.3 -24.05 5.60

110,00 l? 44 33 4111.64 16._0

D f lr lrE Rl[ N T I A |. ¢Ol_l[ CT I O_l

TD[ .Ill• YNA -.3?33 TC3 .63?0 8J_J .1461

RD[ -.•OSO mlJ ,0616 RE3 .4M0 FAU ,OSll6

TOE -.TOT3 FRA -.I?SY FC3-t.3361 66P Z6M

BC_ ,•ill MA ,$?i6 BE5 ,6364 FIP -334

LAUNCH OAT( APR _l 11Nb4

_LIOCKNYRI¢ O_IC

RL 150.$6 LdL -.00

Re lOll*_A "AP -I.II•

R¢ 56,i?i GL - 11, 46

PLAN[TO¢IrNTRI C CONIC

C3 Ji.li? K 4,_44

LN_4 AZNTff LNCff T|N[

00,OO I 4 1

60,00 16 6 33

100.00 3 £T 30

100.00 J4 £6 44

110,00 4 AO _?

110.00 17 31 6

36•1.6 14.•4 IS6.69

_61T DETE_NINAYION ACCURACY

ST •56.6 SR _68.1SS 535.4

CRY -.6535 CRS -+88ZZ CSr .?783

LSA 634,5 NSA IS?,| SSA 28.1

ELI 360.4 [L2 100.5 ALF 133.63

163,44 L_6.04 60.61 16 5d 55

NID-C_WK EXECUTION ACCURACY

II_T ,46416 Rift' -.5473 RTF -.??10

1034.0 Rl3 -,06G4 R13 -.7630

_GI 944.8 6_ 4_0.3 THA 1_.03

rLI_qT TIN[ 66.00 ARRIVAL OAT[ JUL 18 19_4

O|JTAN¢E I$4._01

LOL IlI._O VL _.?M GA_ -3.0_ AZ_ _I,_6 HCA 10_.68 S_A 116.36 ECC ._06_6 I_ •.8563 vl £8.62?

LOP 314,10 VP _?,ISS GAP -6,8_ AZP 6_,$3 TAL _O0,13 TAP _O_,63 RCA 100,36 APO 15_,60 v2 34,784

GP |4.44 •AL |_0._4 lap 13,6| IT6 _7,03 ZA( 140.40 ET[ _0.67 ZAC 6_.36 (TC •67.65 CLP ol8.13

OLA 4.33 RAL ?9.10 NAG Mi?.6 V_L 11.643 PYN 1.10 VHP 6.•75 DPA 37.43 RAP 1•0.39 (¢C 1.3105

_-I T|N[ |NJ LAY |NJ _ _NJ RT A6C |NJ AZNTH INJ TIN( PO CST ?IN INJ 2 LAT INJ _ LONG

_341,31 -_.4_ 4_,6_ _00.64 107.73 _ 43 3 1741,3 -18.60 42.01

4703,61 15.$3 _[_0,ll 116.61 6t.0l 16 _? 58 4103.7 1Z.16 163.80

IO?l.t? -13.46 L_.SI 300.16 10_.05 A Z _ 1471.3 -E0.67 21.84

4446,J6 16.64 111,59 196,13 64.74 17 41 36 _46.Z 13.00 174,58

1643,40 -_6._0 |0,_S _6_.06 |1Z.67 3 11 _| 1143,4 -•3,00 3.3S

4146.76 16._l 163.0_ t_l.6_ 61.16 1_ 41 59 _49.6 15.Z3 15_.ZS

DIFFERENTIAL C_q[CT|ONI NJD-COu_[ [X[CUTION ACCURACY ORBIT D(TERNINATION ACCURACY

TOrE .1797 T_A -.385_ YC3 ,6617 8_ ,1336 JGT _14,3 _ §15.t 6G3 _40.5 ST Z?Z.4 _Q Z38.4 SS 595.1

NO( -,1?64 _A ,OI31 RC3 ,31"76 FAU ,0373_ _T .3|S0 _ -,_O36 RTF -,?773 CRY -,8648 CR$ -,6744"c_JT ,8062

FOE -.6•?) FRA -._404 FC$-1.6_O? lip 1_3 _ J046,4 Rl3 -.1135 R13 -.6053 LSA 676.1 MSA ISZ.! 68A 16.3

• •311 MA ,3614 6C3 1,OO34 fSP -eO8 $61 661,8 SGZ 416.8 THA _,|9 ELI 351,5 EL2 8[.[ ALF 139,[5

LAUNCH 0AY[ APR 12 1864 FL|_qY TIN[ _O.OD ARRIVAL OAT( JUL Zl 1864

H(LIOCENTRIC CONIC DISTAN¢[ 240.636

RL 150.$8 LAL -,00

• P 106._4 LAP -•,66

RC 61.614 GL -16.S|

PLAN[TOCENTRIC CONIC

C3 ll.iS0 VH_ 4.316

L_¢_ AZNTH L_¢_ TIN(

BO.OO • 6 £i

80.00 IA 55 56

IOO.DO 3 31 _O

100.00 16 15 44

RIO.D0 4 4) 6

LOI. Z!1,60 VL Z6,6?T GAL -5,11 AZ_ 83ol0 NCA 105,_4 _NA 1•?,30 (CC ,[0144 INC 3,0966 vl 28,62?

LOP 317,78 VP 3?,333 GAP -6,17 AZP 66,15 TAL _0I,]Z TAP 306,66 RCA 101.66 APO 152,84 V2 $4.785

GP 15.63 ZAL 131.50 ZAP •6.76 (TS 3_6.10 ZA( 140.10 [T( 3Z,_6 ZAC 83.60 (TC _67.60 CLP -[Z.04

OLA 3,33"RA_ ??,64 RAO 6567,6 V[L 11,634 PTH _,10 VHP 5,613 DP4 36,57 RAP 1•0,85 [CC 1.3069

L_I TIN[ INJ LAT JNJ LONG INJ RT ASC INJ AZNTH '|NJ TIN[ PO C$T TIN INJ 2 LAY INJ [ LONG

_301._1 -11,57 47,04 _6.64 106,60 2 46 4T 1701._ -18.81 38.46

4736,34 16,46 _OI,67 _9?,43 66,6_ 16 14 55 4138,5 13.18 185,8S

• 033.6£ -_.61 16.99 166.33 110.06 4 5 14 1433.6 -18.8? 19.43

4411.14 J?.48 163.36 166.t6 65.36 17 30 _5 _lGJ.Z 14.0[ 178.51

1606,O5 -23._1 6.?0 167.33 113.?1 5 13 18 IZO�.I -_1.85 1.Z2

110.O0 IT 10 •4 4176.6g L_0.1$ 164,61 _3.58 61.76 16 31 43 3676.? 16.•4 i58.88

DIFFERENTIAL _CTION_ MID-CCX_'_[ (X[CUT|ON ACCURACY OR61T DET(_I41NATION ACCURACY

TOE ,1673 TRA -,3403 TO3 ,6743 I_J ,_O4 6GT 614,6 _ 541,6 $63 _47,0 ST 284,1 _ _02,? 88 658,0

ROE -.1307 _A .0756 RE3 .5?10 FAU ,0_tl _T .3337 R_ -.M46 RTF -.?761 CRY -.6160 CRS -.6613 CST .82e4

fOE -.tiE1 FRA -.3091 FC3-I,6_O5 8_ l_O 66_ 1033,1 R_$ -.13Z7 RI3 -.6157 LSA 728.4 N$4 152.6 88A [?.3

DOE .[404 MA .3466 6C3 1.0443 F_P -6_0 66| 676.A 6GZ 4_0.S THA ZZ.?8 ELI 343.4 [12 62.5 ALF 145.1 ?

LAUNCH OAT[ APR •• 1_4 FL;_T TIM[ 6Z.O0 ARRIVAL DATE

N[LIOCENTRJC CONIC 0/STANCE IA?,lSO

RL 130,38 LA_ -.00 bO¢ _I,_O VL _,_T_ GAb -3,13 AZL 63,_4 HEA 109.00 _I4A 1_7,_3 £CC ,JIGS? JNC 3,•4•0 VI [9.617

RP 106,6_ LAP -3,O7 LOP _O,_3 VP 37,406 GAP *?,4_ AZP _,94 TA_ _O•,0_ TAP 311,0• RCA 10£,76 APO 153,06 V£ 34,787

WC 83.eO_ G_ -_O.(MI 6P 16.•6 ZAL 11_.J0 •AP _0,00 (TJ 3_0,66 ZA[ |36.63 ET[ 34.•1 ZAl_ IS.l• EYE •67.38 CLP -_5.1[
PLAN[TO¢[NTRI¢ CONIC

C3 _,811 VHL 4,_O4 OLA l,I3 RAL ?l,fl RAO IS_7,? V[L 11,6_ P?H •,Or VNP S,3?6 DPA 36,1t RAP 1•1,34 ECC 1,3048

LN_ AZMTH LNEH TIN( b-| TIN[ |NJ LAT JNJ LONG INJ RT A$C |NJ AZMTH INJ TIN( PO C6T YIN |NJ _ LAT INJ 2 LONG

_0.00 _ 13 16 _,37 -_,?0 4A,33 197,4_ 10_.?? _ 31 1 1661.4 -17.6_ 37.04

_O,OO 14 41 36 4?74,14 1?,4_ _O3,1t Ill.3/ 67._3 16 I 3_ 4174.1 14.•1 187,86

100.O0 '3 39 ]MI J_,76 -II,T_ 14,3_ _67.06 111.06 4 6 35 1366.6 -16.6? 17.13

100,00 16 3 I_ 43J4,13 11,44 113,_4 _SG.011 61.04 17 16 34 3f14.6 13.04 178.49

110,O0 4 46 10 1776,0_ -14_46 6,50 I_3,61 114.66 3 13 46 11?6.1 -Z0,82 338.[Z

110,O0 17 _ 17 4_O_43 11,1J J6_,_0 _4,?J 61.47 16 ZJ 6 _?08,S J?.•6 181,58

01FF[_q[N?JAL C_N[CT|ON_ N|0-¢O_K IX[CUT[ON ACCURACY ORB/T O[T[RNINATION ACCURACy

TD( .1663 TRA -.3L_3 TC3 ,6?61 8A_ ,I_7| 6GT S_6,3 SGR 3?S,3 6G3 _76,3 ST _63,3 6R 161,6 $8 ?2?,8

NO( *,11?6 RRA ,OIt• RC3 ,_3 _AU ,06_O6 RRT ,_O|? R_ r -,?l_O RTF -,??63 CRT -.63?0 CR6 -.8353 ¢$T .84?0

FO[-J.I£141FNA -.366] FC3-6.••63 65P _041 _ 1076.? Rl3 -.1517 RJ3 -,6_73 LSA ?86.? NSA 133.3 $SA 16.1

80( ,£306 6RA .3M• BC3 1.0767 rSP -?85 $G| 690.• $G• 41•.? THA 13.64 ELI 334.0 ELI 41.5 ALF 131.68

JUL 23 1964

1541



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

LAUNCH 0AT[ APR ZZ ILl4 FLIGHT TINE 94.00 ARRIVAL DATE JUL 25 19_4

N[LZOC[NTNIC COliC

RL 150,39 LAL -,00

RP 108,93 L4P o$,14

RC 0_,152 GL -ZJ.TB

PLANCTOC(NTRZC CCI_IC

C5 la.471 VHL 4.298

LNCff A ZNTH LNCH TIN(.

90.00 Z 18 42

90.00 14 _ 38

100.00 3 40 28

100.00 15 51 53

110.00 4 49 43

110.00 le 58 47

LOL 111.90 VL 2?.05? GAL

LOP 324.09 VP $?.469 GAP

GP ID.43 ZAL J31,75 lAP

OISTANC[ 253.903

o5.19 AZL 93.39 HCA 112.16 SNA 118.50 [CC .19151

-6.82 aZ_ 80.71 TAL 202.86 TAP 515.02 RCA 103.78

33.42 [T$ 361.47 ZA[ J39.BB [T£ 36.5_ ZAC 96.58

OLA .94 RAL ?6,05 RA0 6567.7 V£L 11.826 PTN 2.09 YNP 5.2?00PA 41.33

_-! TIN( INJ LAT IN| LONG IN| RT ASC |NJ AZNYH IN| TINE (DO CST r|N

2224,69 -19,81 42,12 296,2? 110,65 2 55 46 1624,?

4610,52 18.31 201.41 285,85 68.0? 15 50 49 4210.5

1960.90 -20.83 22,_O 295.85 111.94 4 13 9 1360.9

4549.54 19.38 i#?,78 285,41 66.T8 17 ? ZZ II949.5

1744,15 -23,54 4,56 294,56 |15,54 S 18 47 1|44.2

4339.05 ZZ.06 170,46 294.07 63.20 18 11 6 3759.1

OIFrER[NTI4L CORR[CTIONI

T0£ .1044 TRA -.517E TC3 .851N.I 8AU .E?Z4

R0E -.0803 RRA .1037 RC3 .69_5 FAU 1075U

FOE-1.507? FRA -.467J FC3o3,5470 8SP _78

BO[ .8296 824 .3337 8C3 J,|033 F.SP -_13

NIO-COURS[ [X£CuTIC_I ACCURACY

SGT 893.4 SGR 610.4 SG3 )06.2

RNT .6347 RRF -.T747 RTF -.??28

6Ge 1087.? 223 -.173I R13 -,838|

861 991.8 8GZ 478.4 ?HA 29.78

INC 3.3986 Vl E�.SZ?

APO 153.EI VE 34.790

£TC 267.63 CLP -28.3_

RAP 121.54 [CC 1.3040

|NJ E LAt |NJ E L_G

ol6.63 34.?Z

15.24 200.14

-17.67 _.93

16.07 160.55

-19.90 357.30

18.86 163.36

(_'8ZT O[TERMJNATI(_q ACCURACY

ST 301.4 _q 116.E SS 799.4

CRT -.9780 CR3 -.8668 CST .8568

L$A 847.9 NSA 154.5 $$A 84.?

[LJ 322.0 ELI 85.5 ALF J59.38-

LAUNCN OAY£ 4PR EE 1964 FL|Gt4T TIN( 86.00 ARriVAL 0ATE JUL 27 1964

H£LIOCENTRIC CCNIC

RL 150.59 LAL -.00

RP 106.68 L4P -5.El

RC 6?.740 OL -2Z,#e

PLAN_TOC£NTR|C CON|C

C3 16.427 VffL 4.500

LNCN AZNTff LNCff T|N_

IK),00 2 24 36

90.00 14 16 52

]00.00 3 45 55

IO0,00 Ig 40 _0

110,00 4 53 51

110,00 16 46 51

0/STANC£ ZlKJ.493

LOt. EII.|K) VL E?.I3_ GAL -5.t2 AZL 93.55 t_CA 115.38 9NA 118.99 [CC .16861

LOP 367.26 VP 3?.5_$ GAP -6,19 AZP _1.48 YAL 203.6Z TAP 318.83 RCA 104.66

GP EO.06 2Ak |33.09 ZAP 37,08 [T$ 333.95 ZA( 139.91 [T[ 39.43 ZAC 96.18

0LA -.E6 RAL 75,33 RA0 6567,7 V[L !1,827 PTH Z,09 VI4P 4,190 OPA 42.99

L*| TZlq |NJ LAT |NJ L_4G IN| IT AIC |NJ AZNTH _NJ T|N_ PO CST TIN

EI87.83 -18.81 _.79 £95.28 111.48 3 I ? 1587.8

414/,80 18.30 _8.75 295,40 (_.87 15 38 40 4_47.6

1885.83 -18.98 20,0t 294.85 112.76 4 17 58 1325.8

4585,03 _[_,3J J90,00 Z_4._7 67,59 J6 56 45 396_,0

1713.O? -_.61 2,82 _g3.53 118.55 5 22 24 1113.1

43?0,55 E3.0E 172.41 205.66 84.D0 18 I 42 3770.6

DIrF[R(_YlAL COeR(C?ION6

TO[ .E064 YR4 -.3117 TO3 .8810 8AU .E???

ROE -.0370 RRA .11fl RC3 .71|5 FAU .082_

r_C-1.SlJi FRA -.5530 FC3-_.8721 8,6P 3111

6OE .ZO�Y 8RA .3339 6C3 1.1F35 FSP -994

NIO-O:X_R_N[ £X_CuTION ACCURACY

SG? 887.1 SGR 6?5.8 SG3 341.2

Rift .6574 _ -,S216 RTF -.?604

BGB 1089.? r_3 -,1916 R15 -.8507

66| 1{308.8 SG2 458,0 THA 34.49

|NC 3.5492 Vl 89.627

APO 155.32 VZ 34.?93

[TC 267.?2 CLP -31.86

RAP 121,53 [CC 1.5043

IN| 2 LAT IN| 2 LONG

-15,65 58.48

16.2_ EOE.40

-16,66 IZ.81

J?.JO 16E.68

-1_.89 355,4?

19.35 165.21

ORBIT O£T[R_|NATION ACCURAC_

ST 302.7 SR 71,5 $S 8?4.4

CRY -.8835 CRS -.5_91CS? .8607

L$A 914.6 NSA 155.6 SSA 83.3

ILl 309.3 EL| 58.8 ALF 168.08

LAuNCN OArE APR ZZ ]9_4 FLIGHT TIN( 96.00 ARRIVAL 0ATE JUL 29 1_6_

H£LIOC[N?RIC CONIC

XL 150.]9 L4L -.00

RP 108.e0 LAP -3.E6

RC ee._6_ GL -24.02

PL4N(TO_ENTRIC C(_llC

C3 IB,565 VNL 4.50_

LNCN AZNTff LNCH Tl_q[

_I.00 _ 51 15

90.00 14 7 _

100.00 3 51 55

100.00 15 E_ M

1J0,00 4 58 36

110.00 16 36 26

01FF[R[NTIAL C(_RR[CT|(_49

ro£ .E04| TRA -.3094 TC3 .7786 8AU ._83_

RO[ .0136 R_A .1378 RC3 .8377 FAU .08008

r0£-1,7399 FRA -.6446 FC3-4.ZOI5 88P 3165

80£ .E046 MA .3_5 6C5 1.1436 FSP o1116

OISTAN¢[ 26?,059

LOt. 211,90 VL 27,194 GAL -5,_4 AEL 93,71 PICA 11|,47 S.NA 129.43 _CC ,18540 |NC 3,7142 Yl 2_,62?

LOP 530.45 VP $?.515 GAP -5.58 AZP 88.23 TAL 204.28 TAP $22.76 ICA 105.45 APO 153.42 v2 34.?97

GP 21.66 ZAL 155.28 ZAP 40.98 [T$ 335.40 ZA[ 156.95 [T[ 42.60 ZAC 69.95 £TC 267,|? CLP *35.57

OLA -1.46 RAL 74.74 lA0 6567.9 Vt[L 11.830 PTN 2.10 VHP 4.739 OPA 44.65 RAP IEI.E8 [CC 1.3055

L-I TIN( ZNJ LAT |NJ L_NG ZNJ RT A$¢ iNJ AZNTN |NJ T|I_ PO CST T|N |NJ E LAT |NJ 2 LONG

8151.48 -17.99 37.52 294.51 i|2.24 3 ? ? 1551.5 -14.82 30.28

4886,15 _0.23 212,19 295.17 69.75 15 29 2 4286.1 1?.29 204.74

1691.86 -18.95 17.54 _84.0? 113.53 4 23 26 1261.3 ol5.65 10.75

4621,56 21,25 192,31 E_4,75 _,46 16 46 59 4021.6 18.15 184,_0

JMZ, SE -2J,_ ,?_ _JZ,?I J17,10 5 Z6 38 J088,5 -]?,87 353,6_

4403,06 83.97 174.45 _3,48 64.8? !? 52 49 3803.1 E0.38 167.15

NIO-COUr_ (Xi[CuTIOi ACCURACY ORBIT 0(T(RN|NATION ACCURACY

_T 8_.8 _ ?44.8 6_3 3?8.5 ST Z_8.6 SR 61._ 6S 954.1

R_T .8478 _ -.8616 RTF *.7415 CRT -.0776 CRS .4058 CST .859Z

SG8 1117.1 R_3 -.ZOI3 RI3 *.8669 L$A 989.2 NSA 156.7 SSA E1.9

SG| IOE|.? SGE 451.8 TN& 40._5 (LI 298.9 (LE 61.4 ALF 179.04

LAUNCH 04T r APR EE 11364 IrL|GHT TZN[ |00.00 ARRIVAL OAT£ JUL 31 1964

HI[LIO_(NTRIC CONIC

RL 150.36 LAL -.00

RP 108.8_ LAP -3.31

RC ?E.O26 GL -85,19

PLAN(TO¢ENTRJC CC_JC

C3 12.?01 VHL 4.324

LKH AZNTH _NCN TIN(

90.00 E 38 34

90.00 13 56 44

JOO,O0 3 58 40

100.00 15 18 EO

110.00 5 4 2

110,00 15 30 _?

01FFEPN[NT/AL CORRECTION|

?OK .18E6 TRA -.3142 TC3 .T_R8 BAU .E_O0

R0( .0?IS R_A .1555 RC3 ._IR4 FJ_J .08738

F0£-1.6653 FRA -.7580 FC3-4,5081 BSP 3830

SO( .E05Y IMIA .3506 8C3 1,1800 FSP -1834

O|iTAIK[ 273.10|

L(_. 211.JO VL _7.248 GA_ -5,16 A2L 93.89 HCA 121.63 SI4A 1£8,80 (CC .18263 |I_C 3.8894 vl Ee.6E?

_OP 333._D vP 37.618 GAP -5,00 AZP 87._ TAL 2'04,8l TAP 3_6.49 RCA 104.09 APO 153.51 VE 54.602

GP 23,64 ZA_ 133.31ZAP 45,12 (T6 336,_4J ZA[ 139.8_ [T( 46,?5 ZAC 101.83 (TC E_8.06 CLP -32.52

OLA -E,68 RAL 74.30 RAO 6587.8 Vl[L 11.836 PTN 2,10 V_4P 4.518 DPA 46.92 RAP 180.?6 (CC i.3078

L'I T|N_ |NJ LAT |NJ LONG |NJ RT A$C IN| AZMTN |NJ TIN[ PO C6T TIN IN| E LAT |NJ 2 LONG

ZJJS.J7 -J?.04 33.Z_ Z_3.1)_ 1|Z._6 3 13 50 1515.Z -13.?8 28.18

48_5,85 _|,14 214,74 295,18 "/'0,71 15 18 SO 4325.8 18.32 E0?.20

1836.82 -18.04 15.83 _83.30 1J4,24 4 E8 3? I856.8 -14,68 6.71

46_8,44 L_,tr_ |84.75 _94,76 68.4_ |8 3_ 5_ 4058.4 19,17 IR?.85

|652.18 oL_0.?_ " 358._| £8£.11 117.81 5 3J 34 1052,E -16.64 351.94

4438.84 64.93 |78.61 L_9$.S_ 65.82 I? 44 24 3836.8 EI.45 I69.1_

n|0oCOUR_M[ [XI[CUTION ACCURACY ORBIT 0[T(RN|NATION ACCURACY

SGT ?_3,9 _ 8L_.J SG3 414.9 SY 285.0 SR !15.? S$ 1054.0

flNl? .6563 _ o,883_ RTF -.?05? CRT ,5151 CR$ .6816 CST .644?

6r,_ |138.8 R'_3 -,L_05 RI3 -.8653 LSA 1067.0 N6A 157.9 $SA E0.5

$G| ]036.8 SGZ 471,3 ?HA 4?.29 (L] 291.9 [L2 96,9 ALF 13.25

|545



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 1964

LAUNCH 0JtE APR ZZ 1964 FLIGHT TIM( |OZ.O0 4RRi¥AL DATE AUG Z 1964

HELIC(ENTmIC CC_JC

RL 150.59 LAL -.00

RP 108.87 L4P -5.55

RE 74._14 GL -ZI,5_

PLAN[TOC[NTRIC CONIC

C5 I0.895 VHL 4°54?

LNCH AZNYH LNCH TIME

90.00 Z 48 42

90.00 13 4G 9

lO0,O0 4 6 IZ

100.00 15 9 ZO

110.00 5 10 13

110.00 Jl Zl 49

LO_ Zll._0 VL 2?.Z94 GAL

LOP 536.77 VP 57.657 GAP

GP 25.9! ZAL 155.14 ZAP

01STANC[ ZSO.lZO

-5.ZG AZL 94.08 HCA I24.80 SNA 130.IZ [CC .180Z6 ]NC 4.0?70 Vl 29.627

-4.44 AZP a?.67 TAL Z05.55 TAP 550.I3 RCA 106.66 APO 155.57 V2 54.80?

49.48 ET$ 358.47 ZA[ 138.88 [T[ 51.29 ZAC 403.89 EfC 288.56 CLP -45.?2

0LA -5.94 RAL 75,99 RAO 8587.8 V[L 11.844 PTH Z.I0 VHP 4.528 0PA 49.20 RAP 119.93 [CC 1.5109

L-X TIN( IN| LAT IN| LONG |NJ RT ASC IN| AZNTH IN| Y|N( PO C$Y TIN |NJ 2 b4 T 4NJ 2 LONG

Z078o57 -IS,05 55.05 293.61 113.64 5 21 21 1478.6 -12.72 25.96

4987.28 ZZ.O5 217.44 295.38 ?|.77 I5 8 58 436?.3 19.55 209.80

18ZZ.lZ -17.08 13.?Z 293.14 |14,92 4 56 34 IZZZ.I -43.56 6.68

4698°96 Z3.09 I97.32 284.88 70.48 16 27 59 4099.0 20.22 189.?0

16Z1.73 *19.74 357,09 291.71 118.49 5 57 15 1021.7 -15.79 550.20

4472.12 25,88 178.90 293.79 66.86 17 56 ZI $872.1 ZZ.$4 171.55

CRS|T OET[RNINATION ACCURACY

SY 261.7 SR 196.9 IS 1114.9

CRT .6599 CRS .9659 CST .8121

LSA 1150.9 N$A 159.0 $84 19.1

[LI 299,6 [12 152.1 ALF 52.87

0|fFER[NTIAL C(_QRECT|ONS NI0-C(;_/RSE []_[CUTION AC(URA(Y

TOE .1724 TRA -.5245 TC3 .6197 BAU .2980 $GT ?25.0 $GR 9Zl.Z SG5 450.8

ROE .1584 RRA .1749 RC3 I._41 FAU .10441 RRT .6178 RRF -,9195 RTF -.6480

FDE-Z.Z4G5 FRA -.8154 FC5-4.7843 8SP 5311 $G_ 1172.3 RZ3 -,1810 R43 -.9072

80[ .Z211 ORA .5_6 eC3 1,1799 FSP -1555 $11 1063.1 SGZ 494.0 THA 55.69

LAUNCH 0ATE APR 22 1964 FLIGHT TIN( 104.00 ARRIVAL 0ATE AUG 4 1964

HELIOCENYRJC CONIC D|STAN(E Z56.$12

RL 150.59 LAL -.00 LOL 211.90 VL 27.332 GAL -5,26 AZL 94.20 H¢A 127.95 _A 1_0.38 [CC .17825 |NC 4.2797 ¥1 29.82?

RP 108._5 LAP -3.37L_ 339.94 YP 37.G00 GAP "3,t0 AZP 87.36 :TAL 205,?1 TAP 355.66 RCA 107.14 APO 155.62 VZ 54.815

RC 76.427 GL -27.68 GP 28._0 ZAL 132,85 ZAP 54.06 ITS 340.ZE ZA[ I59.55 IT[ 56.41ZA¢ 106.11ETC 268.?1 CLP -48.19

PLANE TOCENTR|C CONIC

C) |9ol48 VHL 4,578 OLA -5.23 RAL ?).82 RAO 8587.8 V[L 11.854 PTH 2.10 VNP 4,172 OPA 51._ RAP 118.75 [CC 1.51§1

LNCH AZNYH LNCff TII41[ L-I T|N( INJ LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIN( PO CST TIN INJ 2 LAT IN| 2 LONG

90,00 2 55 45 2041.21 -15.02 _0.79 293.47 114.29 3 29 47 4441,Z -II.6J 25.7?

90.00 15 35 43 50JO,_O ZZ.95 2_.32 295.85 ?2.94 14 59 I4 4410.9 20.40 212.58

100.00 4 14 3# 1786.77 -IQ.03 11.99 292.9B 115,57 4 44 25 I188.8 -lZ.48 4,65

100,00 14 59 32 4740.57 24.01 _00.0? 295.46 71.64 16 18 52 4140.6 Zl.28 182.54

110.00 5 17 14 1590.81 -18.?3 355.28 291.52 119.|5 5 45 44 990.8 -14.?0 548.48

IJO.O0 Jl 15 Z6 4509.29 26.86 184.39 294._0 68.02 17 28 55 59Og.3 25.84 175.67

OJFF[RENT|AL C(_QREC?ION$ _8J? 0[TERNINA TION ACCURACY

T0E .|42| TRA -.559_ ?C3 .5137 8AU .30_4 37 229.8 8R 294.2 S$ 1197.Z

ROE ,Z157 RRA .1955 RC3 1.094l FAU ,I1095 CRT .6504 CiS .9858 CST .7452

• 0E-_.5200 FRA -.8952 FC3-5.0J?0 85P 54?4 LSA 1245.? NSA 159.7 SSA 17.8

80E .2585 8R4 .5921 8C5 };2087 FSP °|474 ELI 339.9 ELI 154.4 ALF 55,B0

N|0-COURSI[ ExECuY|ON ACCuRA(V

SGT 61|O.7 SGR 1050.9 $G3 485.5

R_RT .5405 RRF ".9592 RTF -.5559

S_ 1224.4 RZ3 -.1412 RI3 -.9305

$GI 1110.5 SG2 516.1 THA 65.18

LAUNCH DaTE APg 22 1964 FLIGHT TIN( 106.00 ARR[V4L DATE AUG G 1964

HELIOCENTRIC CON|C

RL 150.58 LAL -,00

RP 108.85 LAP -5.59

RC 78.880 GL -28.99

PLAN(T_[NTRIC CON|C

C5 ID.484"VHL 4.412 OLA

LNCH 4ZNTH Lk_H TINI[ L-I TIN( INJ LAT

90.00 5 5 53 2002.50 -15.92

90.00 15 25 I? 5057.35 23.84

IO0,O0 4 24 5 1750.28 -14.85

lOO.O0 14 49 46 4784.88 24.93

110.00 5 29 I0 1559.D8 -17.67

110.00 |8 5 11 4548.84 Z?.84

DIFFERENTIAL C(;_I'RECTIONS

TOE .0970 YRA -.3855 TC3 .3155 8AU .$237

NO[ .3028 RRA .2152 RC3 1.1827 FAU .IIGJ?

FOE-2.?88? FRA -.9518 FC3-5.18?2 89P 3t?G

80[ .5179 MA .4ZZ5 8C3 1.2440 FSP oi574

0XIT*NC[ 295.080

LOL 211.90 ¥L 27.362 GAL -5.25 AZL 94.50 HCA 151.12 SNA I)0.8O [C¢ .1765! 4NC 4.5006 VI Z9.6Z7

LOP _5.11 VP 57.?18 GAP -5.$a AZP 87.04 TAL 205.98 TAP 597.10 RCA I07.55 APO 155.65 V2 54.820

GP }0.78 ZAL 132.38 ZAP 58.80 ETS 542.20 ZA[ 158.95 [TE 62.05 ZAC 108_48 [TC 289.15 CLP -52.91

-6.58 RAL 78.78 RAD 6587.8 VEL 11.868 PTH 2.11 VNP 4.051 0PA 54.55 RAP 117.20 ECC 1.5205

IN| LON_ IN| RT ASC IN| AZNTH |NJ TIN( PO CST TIN ZNJ _ LAT IN| 2 LONG

28.49 295.54 114.9l 5 59 18 1402,8 -10.45 21.55

223.45 298.52 74._5 14 48 55 4457.5 21.45 215.57

9.43 293.03 !16.19 4 55 18 1150.5 -11.51 Z.55

Z0$,O4 298.18 ?Z.H 16 9 31 4184.9 22.56 195.10

353.41 _91.53 119.75 5 51 9 959.1 -15.58 546.69

184.01 295°05 88.32 IT ZI 0 3948.8 24.78 176.18

NIO-COt_I'_ME EKI[CUTION ACCURACY 011817 OET[RNINATION ACCURACY

SGT 597.7 S_ IIS0.1 $85 514.4 ST I90.4 _ 403.4 $S 1275.1

R/IT .3941RRF -.9558 RTF -.3980 CRT .4922 CRS .g953 CST .5826

S_ 1296.I R23 -.0885 RI5 -.9501 LSA 1541.Z NSA 160.7 $$A 18.5

$G! |I$0.5 !_2 555.Z THA ?5.35 ELI 416.1 [L2 180.7 ALF 74.58

LAUNC_ OAT[ API_ 22 i_4 FLIGHT TIN( 105.00 ARRIVAL OA?[ AU_ 8 1984

H[L|OCENTRIC CONIC

RL |50.59 LAL -.00

RP 10$.$1 LAP -3.38

RC tO.911 GL -_0.41

PLAN[TOCENTRIC CONIC

C3 |9.180 VlNL 4.45$

LN_H AZNTH LN_N TIN(

90.00 3 IT 14

90.00 13 14 AO

100.00 4 $4 43

IO0.OO 14 39 5_

110.00 5 3d 9

110.00 15 Sl 55

"0|STAKE |9_,523

LQ. 211._0 YL |?._| GAL -5,2_ AZL 94.74 KA 134.28 _NA |_0.77 ECC .17507 |NC 4.7441 Vl 28.627

LOP 34l.!1 vP 3?.?42 GAP -_.88 AZP $1,M TAL 206.15 TAP 340.45 RCA 107.$? AFt) 155.68 V2 54.827

GP 33.41ZAL 1_1.72 ZAP $_._ [T$ )44.45 ZA[ 1)7.99 ETE _8.03 ZAC 110.89 [TC 289.$7 CLP -5?.89

OLA -$.00 RAL 73,_7 RAO $S$?,_ VI[L 11.884 PYH Z.|1VHP 3.967 OPA 57.17 RAP 115.22

L-| TIN( |NJ LAT _NJ LONG IN| RY A$C _NJ AZMTH IN| TIN( PO C$T TIM IN| 2 LAT

1_.14 -12,75 L_.09 295,_2 115.50 5 49 55 136£.1 -9.22

510?.32 _A.7_ 2_$,8_ _7.45 75,74 14 39 4? 4507.5 22.52

1711.18 -13.79 ?.19 298.30 !16.79 5 5 15 111_.2 -10.09

483£.5t 25,84 20$.29 297,13 ?4.43 IG 0 25 4252.5 25.48

I5£$.05 -18.94 351.52 29J.75 1L'0.35 5 59 35 928.1 -12.59

45i1.38 28,$3 188,$2 _$.Ol ?0.79 l? 13 27 5991.4 25.94

OIFF[R£NTIAL COR_CT|ONI

?DE .0358 _RA -.3¢35 TC3 .2357 B_) .34£3

RO_ .4006 R/_A ._335 RC3 1.2$$? FAU .11975

F0[-5.0440 FRA -.e_$ FC3-5.2J9_ O$P 39_O

BOE .40££ MA .4575 BC3 1.255_ FSP -i$5Z

NIO-OOt,I_IME EX[CUT/ON ACCURACY

SGY S$5.$ _ 1277,5 $G3 535,8

RRT .1_5£ R#F -,_47 RTf -.1503

SC_ 1393,J R_3 -.0335 RI3 -.9841

$GI 1_81.0 9G_ 54?,4 THA 85.Z?

£CC 1.3285

|NJ 2 LONG

19.20

218.85

.56

198.50

544.$7

!78.94

OR81T 0ET[RN/NAY|ON ACCURACY

ST |60._ _R 524.| 88 1548.6

CRT .1|9_ CR$ .9966 CST ,1942

LSA 1446.6 NSA 161.7 S$A 15.J

[L! 524,5 [LZ 158,9 ALF 87.70

1544



JPL. TM 33-99 EARTH--VENUS TRAJECTORIES (VOI_. I0 19645

LAUHCH 0ATE APR ZZ ]9_4 FLIGHT TII4[ ]10.00 ARRIVAL OAT[ AUG ]0 ]964

HELIOCENTRIC CONIC DISTANCE 305.941

mL 150.59 LAL -.DO LOL 211.90 VL Z?.404 GAL -5.Z0 AZL 9S.OZ HCA 137.45 S_A 1_0.89 [CC .1Y386 INC 5.0155 Vi 29.627

RP 10J.79 LAP -3.39 LO@ 549.46 yP 37.?63 GAP -Z.40 AZP 86.30 TAb Z0G.ZZ TAP 343.67 RCA 108.14 APO 193.95 VZ 34.835

RC 83.179 GL -31.96 GP 36.16 ZAL 160,89 ZAP 68.5? [TS $47.05 ZA£ 136.60 ET[ 74.26 ZAC I]3.65 [TC Z?0.2T CLP -63°09

PLANETOC(NYN|C CON|C

C3 ZO.362 YHL 4.51| DLA -9.51RAL 74,09 RAO 656?.8 VEL |!.905 PTH 2.]2 VNP 3.932 OPA 60.]3 RAP JJZ.?S /CC 1.534R

LNCH AZMTH LNCH TIN( L-! TIN( IN] ]AT |NJ LONG JNJ RT ASC |NJ AZNTH IN] TIN( PO CST TIM [NJ 2 LAT IN] 2 LONG

90.00 3 _ 3 18|9,24 -11.49 23.58 294.34 116.06 4 2 Z 1319,2 -?.69 16.75

IO.00 ]3 3 37 5161.87 25.59 250.59 298.$8 77.43 14 29 39 4561.9 Z3.60 222.46

1OO.00 4 46 49 |67|.89 -|2.54 4.85 +93.80 1|?.56 5 14 35 ]0?1.9 -6.?6 358.08

JO0oOO ]4 Z9 39 4J94.47 29.74 +09._ +98°38 76.12 ]5 5| 5 4294°3 24°57 20].?6

110.O0 5 44 21 1491,45 -15.54 549.55 Z92.19 I+0,93 6 9 12 891.4 -11.]3 542.68

110.O0 13 49 30 4637.610 39.83 190.16 297.40 72.47 l? 5 48 4057.7 27.]4 162.00

0]TFERENT|AL C(_qR_CT|C_I8 M;O-COLMI_[ (XJ[CUTIC_I ACCU_qACY ORBIT DETERMINATION ACCURACY

TO[ *.04Z? TRA -.4291 TC) .0812 8AU ._$4J SGT 560.1 SGR 1411.5 363 551.3 St +?4.4 SR 856.4 $$ ]4]Y.5

ROE .5104 RRA .2_03 RC3 1.3430 fAU .12139 RRT -.1575 RRF -.9728 RTF .1677 CRT -.4462 CRS .9962 CST -,34570

FOE-3.+?74 FNA-I.OOA8 f¢3-5.1639 86P 4565 $C*a 1518.6 1_5 .Ol _3 R15 -.97Z8 LSA 1563.3 MSA 162.3 $$A 13.8

ROE .5121 MA ,4_ 8C3 1.3454 _9R -!?1] $61 1414.? _,_ 551,B THA 94.22 ELi 661.2 EL+ 155.0 ALF 97.|6

LAU_CH DATE AP_ Z+ ]96A FLSG44T YJN( JS+,DO ARR|VAL OAT[ AUG ]Z ]964

I"_LIOCENTR|C CONSC DISTANCE 31+.333

HL 150.39 LAL -.DO LOI. ZJl.lk0 VL 27.416 GAL -5,16 AZL 95.3+ lulCA 140.61 _A 1_0.96 [CC ,]?ZST INC 9.5217 VI 29,62?

RP JO0.?O LAP -3.37 LOP ._J+.44 VP _7,729 GAP -1,83 AZP 65.J8 TAL 308.1 9 TAP 346.8J RCA |08._4 APO J53.62 vZ 34.843

RC $5.455 GL -_3,59 GP 39.01ZAL 139.88 ZAP 73,44 £T$ 550,0| ZA( 134,76 [T[ g0._4 ZAC 11G.38 [TC 2?0.96 CLP -68.46

PLAN(TOCENTN;C CONIC

C3 +0.955 VHL 4,579 0LA -51.13 RAL ?4.44 RAG 6567.9 VEL 11.931PTH _,1_ VHP 3.9+] DPA 63.17 NAP 109.62 ECC 1.3450

LNCH AZMTH LNCH TZN( L-| ?;RE _NJ ]AT |NJ L_G IN] RT ASC IN] AZNTH IN] TIN( P'O CST TIN _NJ 2 LA T 5NJ + LONG

_O,00 5 44 37 1873.0_ -50,09 _,9J 395,J) 156.60 4 15 50 1373.| -6°44 |4,]3

RO.00 32 55 53 53Z+.34 26.45 234,83 )00.++ 79.40 14 18 55 4622.2 24.68 Z26.SP

500.00 5 0 22 3(_9,641 -|1,18 +.37 294.56 117,90 5 27 31 1028.7 -?,36 335.66

IO0.OO 14 |$ 45 A_4|.88 +?.63 313._3 +_9.95 78.08 15 41 10 4341,9 23.69 205.63

]J0°OO 5 55 5? |A54,61 -IA,04 347,A_ +_+,88 !31.49 $ _ J+ 854.6 -9.77 340.99

llO.00 15 39 A3 4668.72 30.9£ 193.81 +99.05 ?4.42 16 57 51 4066.? 28.3? 163.46

D|FfEI_I[NTZAL CGRR[CTZON9 MIO-¢(_JRK [X_CuTZON ACCURACY O_6|T O[T[RNINATION ACCURACY

TDE -.1435 TNA -.4717 TC3 -.0894_Au .3934 $GT 935,| $CAI! 1542.2 665 555.8 ST 254.6 SR 793.5 66 1475.4

ROI_ .669_ RRA .3618 RC3 1.40Ot FAU ,]ZO$1 RRT *.4583 RR_r--.9787 RTF .4?00 CRT -.7865 CRS ,999! CST -.7669

FOE-3.4659 FNA -.986J _C3-4.9t_3 89P 48+7 _,_ |697,5 R+3 ,0496 RJ) °,gYP? LSA ]66T,5 mSA 165.9 $SA 12.5

OD E .6461 BRA .5395 8C5 1.4037 FSP -1725 901 1573.+ $62 551.7 THA ]02.17 ELI 621.4 EL+ ]51.6 ALF ]04,67

LAUNCH DAYE APR ZZ |964 FLIGHT TIN( 114.00 ARRIVAL OATE AUG 14 16Q4

H[L]OC£NTR|C CONfC

RL 130,39 LAL -°00

RP 106.73 LAP -3.35

• C 67.746 GL "53.58

PLAN_TOC(NTR:C CON|_

_ ZI.?4] VHL 4.663

LHCH AZmT_ L_(:_ TI_L+

60.00 4 I Z]

80,00 ]E 59 2

I(30.00 5 16 l

]00.00 ]4 ? 3

110.O0 6 8 15

110.00 15 30 19

OJFF[R[NTJAL C_I_JI_CTIONS

TOE -.1677 TRA -.5195 TO3 -.Z$1# B,UJ .AZSO

• O£ .7619 _A .Z694 NC5 1.4388 FAU .116_13

F0£-3.6091 FNA -.9440 FC3-4.65Z3 8_ I) 5406

ROE .8076 MA .3845 6C3 ].462* rsP o]715

OISTAN([ 318.70!

LOL ZlJ.90 VL Z?.423 &AL -5,51 AZL 95.6? HCA 145.78 SIVA 131.03 £CC .]?Z0T INC 5,_T24 vl _8.627

LOP 355.81 VP 3?.795 GAP -!.49 AZP 95.4Z TAL 206.0? TAP 349.65 RCA 106.40 APO 153.57 VZ 34.652

CP 41.98 ZAL 1Z9.66 ZAP 70,18 [TS 353.57 ZA£ 132.A6 IT[ 86.70 ZAC 119.Z4 ETC ETI,?4 CLP -t4.Ol

OLA -]Z.88 RAL ?4.93 RAD 666?.8 VEL JI.963 PTH 2.13 VHP 3.966 DPA 66.28 RAP ]06.3] ECC !.3378

L-I TIN( IN] LAT IN] LONG IN] RT ASC ZNJ AZNTH IN] TIN( PC) CST TIN ]HJ E LAT |NJ Z LONG

16+2.641 °9°54 18.0_ 296.+2 liT.10 4 31 43 12ZZ.? -+.hA 11.z9

32_0.14 27,17 _38,64 302,11 81.70 14 ? 15 4680.1 25.?4 231,27

1501.75 -9.67 359.?0 +95.11 118.4+ 5 4+ +3 981.? °5.80 353.05

5006.30 39,44 718,54 _0|.88 80°3? 15 _0 _9 4406,5 26.61 21D.11

|4_5.04 -12,6_ 345._0 293.86 132.03 6 32 50 8]3.0 -8,$0 338.87

4745.77 51,79 197.9? 301.10 76.71 16 49 24 4145.6 Z9.63 LSg,4Z

NI0-COq,J_M[ [ulrCUTION ACCURACY Ci_8|Y O[T£R_|NATION ACCURACY

90T 77|.3 SG_ 1670.9 $05 545.6 ST 393.0 S_ 9AZ.6 36 1329.Z

RRT -.64_53 _ -.963| RTF .6764 CRT -.9092 CRS .9995 CST -.6_T3

$08 1840.4 R+3 ,075] R]5 -.9807 LSA 1825.9 NTA ]64.9 SSA ]].Z

SGI 1757.0 $62 547.6 ?HA 108.98 C_1 1006.4 EL+ ]49.4 ALF 110.76

LAUNCH DATE AP_ +Z 1964 FLI6&IT T;N( J16.00 ARRIVAL OAT( AUG 16 1964

_'q[LZOCENTRIC CONIC

RL 150.59 LAL -.00

RP ]06.70 LAP -3.31

RC 90,049 GL -37.39

PLAN_T_(NTRIC CONIC

C3 22,739 vl% A.761

L_C_ AZ_?_ L_CM T_N(

90.00 A I_0 A9

90.00 12 24 35

I00.00 5 34 10

100.00 13 _$ 5A

110,00 6 ZA 33

110.00 15 19 58

DIFFERENTIAL CGWR[CT_ON$

TO[ -.4206 TRA -.3695 TC3 -.4304 OAU ,4579

RO£ .9050 RRA .2676 RC3 1.4456 FAU .11031

FOE-3.6643 FRA -.66_O FC5-4,1997 8SP 6004

ROE .9963 BRA .6295 OC3 ].50_4 rsp -1647

O|8TANC[ 3+5.045

L(_. 211._0 VL +?.435 GAL -5,0_ AZL _N_.08 I,_A |46._4 _M4A 1_1.04 [CC .17144 INC 6.0R06 V| 29.62T

LOP 3_8.9_ V? 37.803 GAP -1,05 AZP 84,_ TAL L_5.89 TAP 553,80 RCA ]O8.5_ APO ]55.5] VZ 34.662

GP 45.0] ZAL 1_7.Z_ ZAP SZ,M £T$ 357.14 ZkE 1Z9.72 £T[ 9Z,61 ZAC 122o22 [TC 272.60 CLP -TR,G!

OLA -14,80 RAL 75,56 RAG 65G7,8 1|1EL 1_,005 PTH Z.I4 VHP 4.065 OPA 68.44 RAP 102,|2 [CC 1.3742

L-I Tl_ IN] LA? IN] LONG IN] RT A$C IN] AZNTH IN] TIN( PO CTT TIN 5NJ 2 LAY IHJ 2 LONG

1755.i_ -6,78 14.83 _97.&8 117.56 4 SO ]5 1166.7 -3.04 8.J5

5397.91 27,81 245.+4 304.41 84.44 ]3 54 5 4?67.9 26.75 Z36.74

1529.96 -7,98 355.79 397,04 115.90 5 59 40 950.0 -4.06 350.19

50_9.$4 +_,|6 +33,8_ _04,34 65,]0 15 ]6 34 44 ?9.6 _?.69 Z|5.31

J37+o0_ -J5,06 543o95 +95oj$ I+Zo95 6 47 27 772.0 -6.69 336,59

4_I0.55 31.?0 L'O_.80 303._I ?9.43 ]6 40 9 4210.3 50,90 194.04

MIO-C(5uR_I[ [_I[CuTION ACCURACY C_qBIT OET[RNINATION ACCURACY

$GT 9_1.g $C,_ I764.Z SG5 5Z4.] ST 54_.S SR ]090.L $6 1558.9

RRT -.7892 RRF -.9_64 RTF .?860 CRT -.9535 CR$ .99_6 CST -._477

608 Z027.0 R25 .094] R15 -,9524 LSA 197_.g NSA I66,5 SSA I0.0

SG] |952.8 6GZ 543.] THA ]]3.04 CL] |Z]|o3 EL2 148.8 ALr I]6.DS

]345



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19641
i

LAUNCH 0AT[ APR ZZ 1914

_[LIO¢[NYmlC CONIC

RL 1S0,39 LAL -,00

RP 101.i? LAP -3,17

RC 91.357 GL o$t,56

PLANETOC[NYNIC CONIC

C3 14,OSZ VHL 4._O4

LH¢_ AIMTH UKH TIN(

eo.o0 4 43 54

JO,O0 IZ Y 41

100.OO S 35 36

100.00 13 3# 4Z

110.O0 I A£ 51

110.00 15 I IS

FLIGHT T:I_ 11|.00 ARRXvAL OAT( JUG |8 1964

016TANC[ 331.31_1

L_. 21|.90 VL Z?.413 6AL -4.N AZL 91.Sl NCA 150,11 SNA 131,03 [CC .1T096 INC 6.3649 vl 19.62T

LOP 2,17 VP 37.110 GAP -.iS AZP 84,30 TAL 205.S$ TAP 356.$6 ICA 103.63 APO 153.43 VZ $4.6?2

GP 41,11 ZAL |23.53 ZAP a6,84 £T9 1,33 ZA[ IZS.5a (Y[ 9a.21 zAc I25.34 [TC Z/3.55 CLP -85.15

OLA -16.92 NAL ?6,34 RAO 6368.0 V(L IZ.059 PTH Z,JS VHP 4,ZZZ GPA 71.63 RAP 97.08 [CC 1,3958

L'I YIM( |NJ LAY ZNJ LONG |NJ RT A$C |NJ AZ14TH IN| TIN( PO CaT TIN IN| 2 LAT IN| Z LONG

1703.06 -4.?? 11.Zl 2aa.6£ I17.05 5 IZ IT !103,1 -.99 4,60

SASa.gZ ZS.Z3 Z51,aY 307.la aT.?3 13 39 41 495a.9 IT.62 143.Z5

14T1.74 -O.OS 333oS4 _aa.91 119.33 6 zo 6 a?1.9 -Z.lO $46.o9

5163.44 za.aa 250.19 507.10 a6.37 15 4 Aa 4563.5 ZI.IT 211.48

1324.71 -9.31 340°40 zaa.al 113.04 T 4 3t ?24.? -4.90 334.09

41aS.Z? 33.49 tO#,4a 30a.67 81,71 16 29 41 4285.3 32.1Z 199.53

01FF(RINTJAL C_q'#I[CTION6

TO( *.60?0 TRA -.1117 T¢3 -,5a35 BAt) .dal4

RD[ ].0397 RRA .136J R¢3 |.4131 FAU .10131

FO[-3.aaS5 FRA -.?049 FC3-3.1470 8_ f44a

60[ l.ZJal Mi .iTS1 BC$ 1.5_90 FSP -1345

MID-C_U_S[ EXECUTION ACCUNACY ORalT O£TENNINATION ACC_ACV

_JGT 11ai.a N 1111.9 16_ 491.1 sT 745.i M i231.1 si 15?t.?

NNT -,a536 JHIf -._a9 RTF .a616 CRT -.9714 CNS .9099 CIT -,9698

IGI 1115.4 R13 .1061 R13 -.6836 LSA 2134.0 mlA 166.$ SSA S.Y

_| 1136,I _ 539,0 THA 1_0o36 ELl 1437.9 [LZ 149,7 ALF 120.69

LAUNCH OAT[ APN 21 IH4 FLfG/'IT TIN[ |10.00 A_I¥AL GAT( AUG 2'0 1964

H_LIO¢ENTmIC ¢ONIC 01ITAK[ 337.65a

RL 150.3a LaL -.00 LOL Zll.lO YL 17.41| 6AL -4.g0 AZL aT.IS H_A 153.Z? SNA

RP 101,a4 LAP -3.11 LOP S,3I yP 3?,11S GAP ".13 AZP a3.60 TAL _5,16 TAP

R¢ 14.170 GL o41.01GP 31.31 ZAL JlS.IO IAP _0°34 (T6 S.t8 ZA( IZ3.05 (T[

PLANCTOC(NTmgC CONIC

C3 £5.11J VHt, 3.011 GLA -Ja.It RAL ??.21 RAO 6_641.0 VI[L 11.133 PTH 1.1? VHP

LNC_ aZMYH _N(N TIR L-Z T|R |NJ LAY

_0,00 $ 11 D 1t10,11 *I.)t

_0.00 11 4? ? 336_.47 !1.l?

i00.OO a 11 !) 1404.?_ -3.ao

100.00 13 I0 IS SLOT.90 la.la

110,00 ? 3 47 ll?l.lll -?.34

110,00 14 S4 _1 467_.21 _4.04

OlFFgI_[NT|AL C_N(CT|ONJ

T0[ -.I$40 YR_ -.a?al T¢3 *.'FOal aA_ .3147

ROE 1.1143 RRA .1_3 R¢3 1.3440 ?AU .01_034

FO[-3.6416 FNA -.eLBa rC3-3.0178 alp 733a

e0¢ 1.413E MA .?164 8¢3 I.Sla5 YlP -1416

130.a6 [CC .170(_ INC ?.1516 vl 19.62T

35a.43 RCA JOa.63 AR) 153.33 V2 _4.81_

103.48 ZA¢ 111.65 (TC ZT4.6; CLP -90.87

LAUNCN OAT[ APR 12 1_64

4,435 O@_ ?S,90 NAP t0.6t [CC 1,415I

JNJ _ |NJ NT A$C INJ AZMTH INJ TIME POCIT T|N |NJ 2 LATINJ Z LONG

?,01 3Of.la 116.)_ S 39 _ 1021.6 1.41 .4S

lsa,a8 310.49 91.75 13 19 ss 49M.5 z1.11 zsx._!

349.84 301,40 119.67 6 44 46 904.? .16 345.3!

137,?a 310,51 90.36 14 48 |_ 466?.6 29.62 111,_8

$3?.Sa L_Ia.11 1_3.48 ? 24 59 671.9 -Z,89 $31.3Z

_15.111 $10.60 a6.70 16 1? 26 4373.Z 33.21 I06.15

N|O-r.._lUill( 2X[CUT_ON ACCURACY (_liaZT O(T(N'Ir41NATION ACCURACY

(k;T 1433.a SGN I_N.I $03 448.5 ST _71.Z _Aq 1389.¢ $s |984.1

IIRT -,8913 _ -.6909 RTF .90IZ CRT **9811 CRI l,OOO0 CaT -.9809

_,8 1431.a R13 ,JIBS R13 -.gads LSA ZS|I.I NIA 1T0.1 $SA 7.5

$GI t$?Z.0 SG2 536.0 THA 125.14 (LI 1665.5 £L1 151.6 _ 124.8S

N(LI_C[NT11C C(_iC

RL 130.39 LAL -,DO

RP 101.90 LAP -).14

RC _6._11 GL -44.?S

PkAN[TOCENTRIC CGNIC

C3 11.3ZZ VHL 5.11_

LNC_ AZ_TN INCH TII_.

!10.OO 5 aT 41

SPO.O0 11 Z0 ZZ

I00.00 6 53 _1

aGo.Do IZ ST 13

110.00 Y ZI 35

il0.00 14 ST 43

FLIGHT Y|l_ 121.00 ARRIVAL DATE AUG 12 1964

GISTANC( 345.919

LQ. 211,90 VL 2T.406 GAL -4.a1 AZL 9T.99 _A 156.44 SUA 130.91 [CC .ITO61 |NC T.1959 VI |9,62f

LOP 1.54 VP 37,11a GAP .19 AlP 92,76 TAL 204,69 TAP 1.16 RCA 10a.60 AF_ 151.21 V2 $4._93

GP 35.09 ZAL 121.33 ZAP 93.?0 ETa 11.14 ZA[ 119.16 (T( 108.49 2AC I11.21 (TC _?5.#$ C_P -9$.47

GLA -21.92 NAL 7a.41 RAG 6aM.1 YEL 12.135 PYH Z.I0 YNP 4.T85 OPA T|,ZS RAP _1.66 (CC 1.4661

L-I T114_ XNJ |AT |N_ b_li_ IN| _T A$C IN| AZNTH LNJ TINE PO CaT T|N |NJ _ |AT IN_ _ _OlAG

1336.9a .ST l.a? $Os.66 119.31 6 13 25 937.0 4.36 355.33

s?o$,aa 2?.sa 169.16 314.34 96.T0 IZ 53 21 5103.9 28,22 161.16

1324.4a -I.O_ 345.43 304.?4 119,17 T 15 42 TZ4.S 1._9 338,90

S313.61 29.47 147oli 314.57 aS.25 14 Z? 6 4T93.6 19.69 I)1.34

1211.70 -5.07 $$4.40 302.16 163°65 ? 49 4? 61|,8 -,39 3_8.18

3079.06 34.15 2lS.SQ 314.a0 a|.sa 16 2 24 4479.1 33.99 zJ4,Sl

D|FF[R(NTIAL C(:_lllil_CTl_N,l_

T0[-1.1196 TRA _-.72a1 TC3 -.?a65 a/,u .3543

ROE 1_41 $_ IIt#A ._10 RC3 1,2114 FAU .0??39

_0[-3.5140 r_A -.5_05 rc3-1.3?la asp ao11

DO( i.1016 MA .T563 0C3 !.4640 FaP -1233

LAUNCH GATE APR ZI 1964

N(LIO¢ENTIIC CONIC

RL 190.3t LAL -.OO _OL l|l.ao YL I?.3_S GAL

RP 101.37 LAP -3.07 LOP 11,73 YP 37.111 GAP

RC 99.301 Gt. -4T.I4 GP 5_,00 ZAI. 11a.?S ZAP

PLAN(TO¢ZNTN|C CONJ¢

C3 31.976 V_ 3.633

LNC_ AZM?H INCH TIN(

_0,00 O 3?

IO.O0 10 41 I11

100.00 ? SO 31

100,00 11 13 11

110.00 l 1 _a

110.00 14 II 14

OIFFgRINT|AL CGNN(CTIO_I

T0[-|,4?al TnA -.??al TC3 -.a_11 _l_ ,S?a3

R0[ 1,6Z63 N_A .14?1 lC3 l.O_il FAU .0O3t4

FOE-3.34_ FRA -.3105 FC$-I.?_IS SIP |TOt

601 Z,1tll MA .?IZ? aC3 !.3329 FIP -10T/

N|O-C_Uilal[ [mrcuYJON ACCURACY ,_RBIT GETEININAT|ON ACCURACY

_;T laa?.o _,R lOlO.1 $03 397.2 ST |2Za.9 SN ISZd.3 SS 1570.6

RRT **all? RRI r -.91115 RTF .9245 CRT -.9869CRS |,0000 CaT -.9871

L_31.3 RZ) .1271R|3 -._63Z L$A 2504.2 N$A 172.4 $$A 6.$

SGI ISa3.Z $CR 335.3 THA 12_,38 [LI 1951.9 (LZ 153.0 ALF I29.10

FLIGHT T|M[ 124.00 ARR]VAL OATE AUG _4 1964

OIITANC£ 3S0.J73

-4.11AZ_ H.a3 HCA 159.60 SI4A 130,al (CC .17010 INC 1.13£5 VI I9,61T

.34 AZP 11.?1 TAL _04.13 TAP 3.73 RCA 101,54 APO 133.09 V_ 34,903

_o16 [TS 16,93 ZN[ 1|4,66 IT( 113,41 ZAC I96.16 (TC Z?T.32 CLP-102.0T

0LA -14.11 RAL ?a.?a RA0 a344.3 V(L 1_.3a3 PTH Z.14 YNP 5.130 OPA al.SS RAP 65,aa [cc 1.sz6z

L-| TIN[ |NJ kAT |NJ LONG IN| RT A$C |NJ AZNTH ZNJ TIN( POCST T|N IN| 2 _AT |NJ Z LONG

1411.31 A.41 334.ff4 310.60 117.97 ? 1 ? 811.3 8.$2 34a.13

404.34 23.40 _$,11 _la.5? 101.97 10 Sl 31 '4o4 16.93 296.83

121|,|_ 1,41 )Sa.?S _06.31 119,10 ? 56 SZ 621,1 6.ST 33].19

$SS?.ad IT.aS ISa.04 319.16 101.31 13 ST 50 4957.9 29.11 250,47

]141.13 -Z.)_ 330.71 306.$a 1_4.11 6 21 0 541.Z Z.ID 324.31

3110,47 33,44 133,74 310._4 97,_? 19 43 S 4610,S 34,12 Z24.ST

NIO*COURI[ IX[CUT|ON ACCURACY ORaIT D[T[RNINAT|ON ACCI.NIACy

J_T la?lo? N 104t.9 $G3 340.3 iT ISZI.Z IN 1649.0 $9 1539oS

IllllT -.al?a _ -,_37 RTF .9401 CRY -.99_9 C_I 1,0000 CaT -._911

SGAJ 2843.5 f_$ .1333 R13 -.9659 LSA 2TIS.3 XSA 176.6 $SA 5.2

$GI ZTal,8 I01 339o8 THA J33.82 (LI 2237.1 (L_ 139.0 ALF J32.67

154_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964)

L*uNCN DATE AP8 ZZ )964 FL]OMY TIRE 120.00 AR#IVAL DATE AUG Z6 1964

NELI,OCENTRIC CONIC 01STANCE 356.3110

RL 150.$g LAL -.00 LOt. Z11.90 VL 17'.376 GAL -4,EO AZL 100.11 14CA 181.76 S_IA

NP 108.53 LAP -Z.98 LO_ 14.tl yP 57,818 GAP .9| AZP 00,34 TAL Z03,30 TAP

mC 101.850 GL -51.31 G? 83.3? ZAL 115.?4 ZAP 97.80 ETS Z).K4 ZA[ 110.10 EYE

PLAN(:TO(ENTRIC CONIC

C$ 37,881 VNL 6.137 DLA -18.23 NAL 81.44 RAO 85M.5 V[L lZ.ilJ PTH Z.t8 VHP

LNCH AZNYN LN<H TINE k-| TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH

90.00 8 El IO 1113.98 I$.?Z $31.85 $18.48 115.01

90,00 9 8 8 9114,31 I?.)| $30.01 )11.13 Ill,??

JO0._O 8 43 50 10+1,78 7.81 330.13 316.47 118,81

1OO+OO 1J 31 JO 5804+78 13,38 178o01 313.81 |08.1t

110.OO 9 45 I 1053.07 .88 $19.11 $1J.tl I14.17

110.00 13 48 Zl 5311,47 31,1? 441.38 3t8,18 104.81

01fFKRENYIAL CORI_CTIC_I N|0-C_JR_ [III[CUTI_ql ACCURACy

SGT _'_t1.? SG_ •03t,t SG3 t78,?

NNT *,8341 RNF *.8841 RTF .9516

8(,8 3040.3 R_3 .1373 913 -.8887

_1ZSIW.7 8(,2 348.1 TNA 138.t?

tD[-I.gI00 TmA -.9_1 TC3 -.803Z 8AU .581A

mO( 1.99t5 mlA .0851 tC3 .8550 FAU .0A853

FD[-3,1139 FNA -.tU5 FC3-I.|_4 8_ 8358

80[ Z.7103 MA ,8Z47 0C3 1,1745 FS,P -_JO

130.70 £CC .17030 1NC10.1101 Vi 19.6_?

&.tt RCA 108.41APO 151.85 VZ 34.916

118.13 ZAC 140.33 [TC Z78.$3 CLP-107.86

5o818 DPA 85.0? RAP 18.40 [CC 1.6199

|NJ TZN( PO CST TIN IMJ Z LAY |NJ | LONG

8 44 44 514.0 16.98 350.69

8 ZZ 33 384.3 _0.t4 3£Z.S?

8 1 Z? 458,9 J1.?1 313.93

13 ? 54 3104.8 15.Y8 188.D3

8 Z 34 453.1 5.46 319.89

15 16 8 4781.3 3Z.88 237.73

ORBIT 0£TERNINATION A_CUNACY

ST 1957.1 _ 1?39,3 IS |48T.5

CRT -.8916 CWs .9889 CST -.9937

LSA 1941,9 NSA 1?7.1SSA 4.1

ELI 4538.0 ELY 164.0 aLF 136.99

¢A_N DATe APR ZZ 1_4 FJ,.lr,_Y TIN[ |Z8.O0 ARR|VAL DATE AUG 18 1964

_LIO¢[_TRIC CONIC OIJTANC[ _.375

RL 150.39 LAL -.00 LO_ _11.10 VL _?.357 GAL -A.A8 8ZL 101.84 HCA 113.81 S_A

N? 108.30 LAP -_.88 L_ 18.10 V? 37.115 GAP |._8 AZP 78o41 TAL •0_.78 TAP

RC IO3.951GL -53.18 GP 941.38 ZAL Ill.IS ZAP SHI.?4 [T8 _.08 ZA[ 104.74 EYE

PI.AN(TO¢[NT_ZC CCIqIC

C3 47.t89 VNL 9.9?5 OLA -31.83 RAL _.53 R&O SS_l,8 V[L 1t,888 PTH _.37 VHP

LIKN AZMTN LIKN TIN( L-I TIN( _NJ _&?

?4.58 I 54 ? 148t. 18 15,37

IO5.41 IO $4 51 ?L'0.83 19.9_

74.39 8 53 ? 149_.18 J3.37

J05o4J 10 84 5J 7_0.83 JA,S_

110,00 8 80 _HI 9L_,13 1,04

110.O0 1f S? 3_ Sill.if _3.38

OIFF[R[NTIAL ¢CMI_CY|CI_

TO[-_,89_O TNA -,851_

ROI[ 8.1OI3 mlA -.Oell

FD[-8,9443 FRA -.1481

80[ 3.41t4 MA .8535

T¢3 -.?0?3 8AU ,3884

NC3 °_O08 FAU .0)55_

FC3 -.8808 83P 10008

8C3 .8£79 FSP *MS

130,59 [CC .17038 1NC11.9403 VI _8.697

8.70 RCA 108.31 APO 181.81 Vt 34.9£9

1_3,05 ZAC 145.39 [TC tS_,St CLP-114.$5

8.8_6 0PA 83.89 RAP 333.9_ [CC 1.7T79

|NJ LCNG INJ RT A_ [NJ AZI4TH INJ TIN( PO CST TIN INJ • LAT INJ • LONG

I,_1 $£8.84 118._ 7 19 0 88_,t 18,•3 339,76

30_.88 3_8,_5 |IS,Z• 11 I 5• |_0,$ 19.•4 3OZ.65

8,81 318.84 118.43 7 18 0 88_,• |8.13 359,76

308.89 3Z8.85 118.Z_ 11 8 51 1_0.1 J8.•4 30_.85

318.15 311,13 1•),7| JO 5 S_ 310.1 J0.43 31•.80

483,38 33£.1t 113,4? 14 31ZZ 3048,? •9.54 •55.86

N|0-_._t_llM[ IX[CUT/ON ACCURACY ORBIT 0£T[RNINATION ACCURACY

_T •584.7 _ 183?.8 SG3 t18.3 ST ••58.4 _ 175t.3 98 1418._

i_T -.8343 _ -.88_7 RTF .88tt CRT -.8845 CR8 .8886 CST -.995T

$GB 3_30.5 N•3 .1370 R13 -.8880 LSA 3186,1 NSA 179.4 98A 3.1

_k_! 3181.5 $GZ 580.t THA 143.68 ELI 4853.4 [LZ 189.3 ALF 141,14

LAUNCN 0AYE APN Z_ 19_4 FLIGHT TIN( 130.00 ARNIvAL DATE AUG 30 1964

HELIOCENTRIC CONZC

RL 150.39 L_L -.00

R_ 10_.49 LAP -•.?9

RC 101.•70 +L -58.Zl

PLAk_T(_CENYR_C CONIC

C3 95.590 YHL 9.099

LNC_ AZMTH LN_H TIM_

19.9_ 8 19 •1

113.O4 !1 5t 35

66.96 9 18 11

llA.0d 11 51 35

86.90 6 18 11

113,04 11 $• 35

DISTANCE 3S8.?18

LOt. •11.80 VL Z?.335 GAL -4.34 AZL 104.80 HC_ 16g.04 SMA

_OP _I,Z9 VP 37.910 GAP 1.80 AZP 75.49 _AL Z01.89 TAP

GP ?4.ZZ ZAL |08.•9 ZAP 99._0 _T3 44,?0 ZA( 88,3• (T_

130.10 ECC .17034 INC14,?950 v! +_.?Zt

11.O3 RCI 108.17 A_ 15•._l v• 3_._I!

135.37 ZAC 151.57 [rC £88.9• CLP-143.33

OLA -35.89 lA_ 88._B RAG 6519o• YEA 13.97• PTH _.5D YHP 9.584 OPA 79.17 83P 3OS.TD •CO _.0T93

L-I T|_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN( P_ CST TIN lNJ t LAT INJ _ LONG

1715.75 14.36 43,44 333,34 143.15 6 46 36 1113.7 19.64 16.80

858.01 14,39 304.08 333.55 143.15 1_ 3 33 58,0 19,65 •9T,45

1715.75 14.39 Z3.44 335.54 1_3.43 I 48 36 1115.? 18.64 16,80

131.01 14,_J _O4,08 335.55 123.•5 It 3 33 58.0 19.65 Z_Y,43

1?13.75 14.38 t3.44 335.54 1_3,15 G 46 56 1115.? 19,64 16.80

658.01 14.38 _04.08 335.33 113.t3 11 3 33 58.0 19.65 •9T.45

_81T O(TER_NAtZON ACCURACY

_? 177_.4 SR 1343.9 SS 1340.3

CRY -.9915 Cff9 .998• CSY -.9975

LSA 3435.1MSA 181.1 SSA Z.Z

ELI 3163.• ELY 174.0 ALF 151.31

Oi_r(R(NrlAL CONN'[CTfoN8

TDE-3.gJ_Z YRA *.9104 TC3 -.5198 B_U .3380

• o[ •.3334 I/l'A *._O?Z IC3 .3117 F_ .DZ•]8

rD[-_.SeO0 FRA *.0438 Fc3 *.•818 8SP 1D_08

80[ 4.4657 MA .8780 8C3 .114T F_P -50•

NIO-C(X_K £1Ci[¢U?ION ACCURACY

3GT 1883.Z _ 18•?.3 983 161.0

met -.817? ml_ -._D_ _TF .8747

988 3388.8 R_3 .IZ91 R13 -.8901

801 3330.8 I_• 5?5.8 TN_ 15•,54

LAUNCH OAT[ A_I _• 10414 FLIGHT TIN[ 13•.00 ARRIVAL DATE SEP 1 |_64

_LIOC£_TRIC CONIC

R_ 180.39 LAL °.00

RP 101.A£ LAP *•.9?

lC 108.$13 GL -83,0?

PLAN_YO¢[N?_IC {ON|C

C3 |07,849 _ ]O,_J9

LKH A/NTH LKN TIN[

11.03 9 3 511

Ill,i? 18 341 li

61.03 t 3 M

111,97 1_ 31 19

11,03 t $ 511

Ill.l? 18 _ It

0IITAIqC[ 374.78t

LQ. _i1.90 VL •7.310 GAL -4.18 AZL 1_1,87 NC_ 1?t.1_ I_NA 130,•3 Ice .17073 INCI9.8731 vl •9.62Y

L_ _4.d8 VP 37.004 GAP I,8_ AZP TO._O TAL _O1,10 TAP |3.•1RCA 108.OO AlSO |51.47 V• 34.953

G? 80.90 ZA_ J03.PO ZAP 8?.41 [TS Tt._? ZA[ _K).83 £t[ 140.5£ •AC |38.87 [TC 30?.•4 CLP-144.58

OLA -38.93 RAL _O,11 RAD 8970,1 V[L 13.138 PTH _,?_ W,IP 11.571 DPA 71.95 RAP _89.D8 ECC Z,?749

L-I T;Id_ INJ LAT INJ LON_ |NJ RT A$C JNJ A_TH JNJ TIN( PO CST TiM ZNJ Z LAY I NJ • LONG

1813.31 ]1.00 3?,_8 348.8_ 1•8.34 t 33 53 1315.3 15.88 31.19

M8.40 II.0_ 303.eO 348.63 188.31 14 48 41 8•.4 15,90 19T,49

1811,31 11,00 3?._ 348.61 1•8.3_ 8 35 53 1315.3 15.98 31.49

_41_.40 11.0_ _03,e0 348.83 1•8.31 I• 48 dl 8•,4 15.9D _97.49

1815,31 JI,OO 3?,_ 348,_ 1•8.3£ 8 35 53 1315,3 15,88 31.19

841£.40 |i.O£ 303.80 348,83 148,31 IE 48 41 8_,4 13,90 •97.49

ORBIT O[T[RM|NATION ACCURACY

9T 3437.J SR •9?.? S$ 1190.1

CRT -.7644 CR8 .?8?8 CST -,9993

LSA 36?6,7 N�A J??.1 $$A 1.6

ELI 3443.Z _L_ I?Z.3 AL_ 178.58

Olrr[I_N?IAL C_Rf_CTION9

yo[-i,tli_ TtA *,I?M TC3 *,1174 |_ ._11_1

RD[ ,390_ R_A *.??49 MC3 ,031_ FAU .0091)?

F0[-•.3391 r_A .04L_8 rc3 *.0800 8SP 11008

BOE I.•385 MA .9_10 0C3 .t704 rsP -34?

HIO-CObWlA[ [X[Cu?ION ACCURACY

80Y 3488.? JC, R 38/I.8 803 !11.4

R_? -._?88 NffF -.38611R?F .88•Z

$GI) 354?,8 R_3 .1085 N13 -.8831

881 3500.? $G• 5?5.0 THA ]??,_•

1547



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH OATE aPl ZZ 1964 FLIGHT TIM( 134.00 ARRIVAL OAT( S(P ) 1964

/'fl[LIOCENTR|C C(_1|¢

• _ 150.18 LAL -.00 LOL 111.90 VL

He 108.18 LAP -Z.55 LOP 17.68 V?

RC 110,999 GL -94,)R GP 82,14 ZAL

PLAN(YOC[NTRI¢ CON;C

C) 144,210 VHL I),628 OLA -41.17 NAL

L/_H AZNYff LNCH TIM( L-I TIN( INJ LAT

98.79 G 19 1 21D85,43 ).11

111.2A 13 11 A? 7t5.24 5.15

5R.79 e 19 1 _85.43 5,11

121.24 13 J) A? 795.14 5.13

5R.79 6 11 1 Z081.43 5.11

1£1.24 IS IS 47 ?95,24 5.13

DXFFER(NTIAL C_ilfl[CTIGNS

TO[-2.9)Sg YNA 1.0174 TC) -.0116 8AAJ .2136

ROI[-9.Zt_8 RR*A -,417B NC3 .0644 FAU-.OO416

rOE-E.)?)t rRa .171G FC) .0147 8_ 11111

RO[ 9.?US eRA 1.1248 8_3 .0t14 FIP -150

DZSTANC[ 380.701

2?.ZSA*GAL -3.98 AZL 121.1T HCA IT5.07 _4A I_D.05 (CC .ITOSZ I_C31.1T)S V| ES.SZ?

)7.797 GAP 2.19 A2P 58.02 TAL 200.01 TAP 15.08 RCA 107.81 APO 152.Z? vt )4.966

98.?0 2AP 95.12 (T$ 154,48 ZA( 70.84 (Y( 222.43 ZAC 167.81 (TC 144.72 CLP 131.64

96.14 RAO 6571,4 V(L 19,111 PTH 3.09 VHP 18.3910PA 61,06 RAP 291,4A (CO 5.0194

INJ LOIG ZNJ R? ASC INJ AZlATH JNJ TIM( POCST TIN INJ 2 LAY INJ 2 LONG

46.85 .66 130.SJ 6 5) 46 1485,4 10.31 41.11

• D8.27 .$? 130.91 13 27 3 199.2 IO.31 )01.55

46,85 ,96 130.91 6 53 46 148S.4 JO.)J 41,11

308.17 ,67 I_K).SI 13 27 $ 111.2 10.)) 301.55

46°85 .66 150,91 6 53 46 1495.4 10.)1 41.1)

_08,27 .67 130.91 IS 27 $ tSS.Z 10.36 )02.51

N|D-COUIlaA[ _XI[CUTJ(:N ACCt_ACY CIISfT 0[TERNINA T|ON ACCURACY

8GT 1165.5 8_ 3412.4 863 76.7 ST IOSS.5 _l_ )408.9 86 1)94.)

RRT .8751 _ ,S?| NTF .1406 CRT ,SR?T CN$ -.9988 CIT -.9941

3615.2 Rt3 o.J108 Rf) .9939 LSA )836.0 N)A 169.1 $$A .9

SGI 3581.8 $GZ 512.6 THA 71.57 [Li 35??.8 [L2 161.4 ALF 72.36

LAUNCH OAT( APR 22 I844 FLIG44T T|M( 1_,00 ARR[VA_ OAT( $(P 5 1964

I_LJO((NYRIC CONIC

mL 150,_9 LAL -.00

R? 108.34 LAP -2,41

R¢ 113.101 GL -92,41

PLANE TOCEN?+IC CONIC

C$ 996._64 ¥_ $1.5£1

LNA:M AZ_TH LNCH TIN(

77.01 8 51 9

102.39 1t 9 36

77.61 9 31 S

102,38 It 9 55

]lO.DO I1 4 ?

110,00 |4 55 47

D|STANC[ MS.a98

LOt. 111.10 VL 27.255 _AL o$.64 A2L 157.04 HSA 171._7 _¢A 129.05 [CO .17017 i_6?.D)SZ vl 19.627

LOP 30.88 vP 57.?1_ GAP t.t6 AZP L_"_._8 TAL 198.t? tap 15.14 RCA I07.75 _PO 151.95 v_ )A.979

GP 41.O4 2AL 64.00 ZAP 01.63 (78 |71.t3 ZA[ 56.08 (T[ 254.53 ZA¢ 160.47 (TC 28?.?0 CLP 95.23

O_A -_0.?0 NA_ 107o_ RA0 65?3°0 V(_ 33._S PTH 3.50 ¥HP 38.SS? OPA 38.)?

_-1 TIN( _NJ LAY INJ L_NG _NJ RT 40C |NJ AZMTH INJ ?|;4( PO CST TIN

1871.81 *.tl 14.81 i?,_K) 110._0 Stt 20 1279.9

1141.3f -,IS 531.74 17,91 120,T0 IE 30 16 641.4

1876.82 -._1 26.81 17.S0 110.?0 9 21 ZS 1279.0

1241.31 -.19 339,?4 17.91 110.?0 12 _0 16 641.4

1446,83 -13,?7 )47,1_) 9._8 121.60 11 28 14 846.S

?it.t8 13.35 _k_8.48 24,15 121.76 IS ? 40 i12,$

D|FFEffENTIAL ¢(_IIRI[CTJA_N_

TOE 4.3695 YWA |.8S_ YC3 -.0?04 8AU ).0|_

R0-15.1489 RRA 3,1490 N¢3 .21_ _AU-.04843

FD(-3.1468 FRA .7573 FC3 .04tt liP 1595

_O(19.9987 MA $.6741 8C) .2_73 FSP -161

NID-C,(_)RS( iDC[CUTION ACCURACY

9GT t93.S SGR 3175.9 863 56.2

RRT -.IW96 _ .89S1 RT_ -.7858

3317.4 Rt3 -.04_MI R13 ,9964

SOl 3179.1 SO2 565.4 THA 104.66

RAP _R5.27 [CC17,$515

INJ Z LAY INJ 2 kONG

).86 ZO.)4

3.88 $13._7

).86 20.34

3.88 33).27

-9.49 340.58

1?,46 301.78

_IIS_T 0(T[RNIN_TION ACCURACY

_? 603.4 _ 2?97.4 R6 1934.3

CRT -.S756 CR6 -.9999 C)T .9T_6

kSA 3490.2 _SA 176.1 66A .9

(LJ 2905.) _LZ 169.9 ALF J0S,Tl

LAUNCH DArE APR ZZ 1964 FLIGHT TIMI_ 138.00 ARRIVAL DATE SEP ? 1_64

*q[LIOC(NTRIC CONIC

IL 150,3R LAL -.OO LOS. 211.90 VL

RP lOl._O LAP -_.19 LOP 34.07 qP

RC 1_5.499 Ok ISO.4Z GP -69.71 ZAL

PLAPd(T_NTRIC CONIC

C) )i3.090 VHL 22.951

Lk_H AZ_TH _NACN TIN(

1Z.O9 19 58 R

191._1 ? 13 42

12.O9 IS 58 8

16?.R1 Y 10 A2

12.09 19 38 9

It?.SI ? 13 42

OZFFEN(NTIA_ CG_RI[CT|_Iq_

TOI[-2.R580 TRA -.2175 TC3 +,0623 8AU 1.3448

RO(-I,)II| RRA-2.23?) Re3 -.1959 FAu-.OIR_

FO[ 1.1340 fNA .44_g re3 .0326 6_JP 11_

80£ ?.2199 MA 2.2488 8C3 ,IRe| f)P -189

_16TANC( 394.794

27.225 GAL -4.02 AZL 4).51HCA 18).15 SXA 128,64 (CC .174)6 |NC46.494) V! _9.627

)T.T?9 GAP 3.33 AZP 136.45 TAL 189.6? TAP _.8_ NCA 107.04 &P_ |5_._5 ¥2 34.99_

61.02 ZAP 64.50 (YS 187.08 ZA[ ?5.24 (Y( 103.86 ZAC )0.67 (TC 292.61 CLP 103.36

OLA 76.37 HAL 154.08 RAO 6)?2,4 ¥(L 21,186 PTH 3.31 VHP 30.320 Off6 -74.50 RAP 41.31 [CC 9.4437

L-I TIN( ZNJ LAT JkJ LONG |NJ RT ASC INJ AZNTH 1NJ TIN[ I_)CIY TiN INJ Z LAY INJ _ LONG

5091,96 -2,34 212.07 63.65 10.64 21 22 30 4492.0 -10._0 _50_9

3265.?? -2,34 SJ,18 13.S3 10,64 8 8 8 2669,8 -10.Z0 90.10

e_Oll,|H_ -Z,34 15_,0? 63.65 10.64 Zl _2 30 446_.0 -10._0 _50.9S

3165,77 -2,34 11.18 63.63 10,64 S 8 8 2615.9 -lO.EO 90.10

1091,99 -2.34 251.07 63.65 10.64 21 22 30 4461.0 -10.20 250,99

3215.77 -2,34 91.18 83.63 10.84 8 8 8 2665.8 -10.20 90.10

N|0-CO_$_ (X_CUT|ON ACC_kA_ACY _8ZY 0(T(RNINATION _CCURACY

_Y 858,5 $M 3301.0 SG$ 60.Z 6Y 754.1 SR 16306.9 SS 894.?

RRT ,79J0 R_ r -.11979 RTF -.?SOS CRT .929_ CR9 .9977 CST .901_

34_3.1 II13 -.0916 RI3 -.9958 _SA ZZ16.9 NSA _?9.t SSA .S

$G1 $657.0 8_ 514.9 THA ?9.06 (LI 2050.6 [k2 292.4 ALF 69.4)

LAUNCH OAT[ APR 22 1964 FLIGHT TIM( 140.00 ARRIVAL DATE SEP 9 1964

+'KkI(XENTRI¢ CON|C

RL 150.30 LAL -.00

• P 1011,26 LAP -2.14

R¢ 117.7SO GL 13,?9

PLAN[TO((NTRIC CON|C

¢3 12).956 V_L 11._3

3._? 1_ e 53
_79.03 ) 53 41

3.17 18 6 53

171.O3 S 53 41

3.9? 18 I 53

171.05 S 53 42

oirrt_xylAL c.o_Kc?Im
YO[ S.8491 TRA .26_4 ?¢3 -.17_O 8A_ .3014

RO(-2,?IIi NItA -.0104 NC3 .0141 FAU ,00149

F0( 1.4045 FNA .07_ FC3 -.065_ O_P 1_t76

80[ S,5_9 MA .teSt BC3 .1716 fSP -273

DISTANt[ aO0.30_

LOL 211.90 VL 27.1_ GAL -3.?t AZL 641.tt HCA 1_5,78 5NA 1£9.42 [¢C .17423 INCtI.?80? vl 29,62?

LOP 37.17 VP $7,?641 GAP '$.49 AZP I11.94 TAL 1_1J.|5 TAP 23.03 NCA 10_.88 APO 151.S? v2 )5.006

G? *_0.43 ZAL 101.40 tap _.t? [TS t71.89 ZA( 92.08 EYE 1_,01 ZAC Jt.g? [TC 354.40 C_P 161.91

DLA I1.50 NAL 130.|1 RA0 1570,_ t_[L 15.?tl PTH t.79 VHP 15.741 DPA -61.S4 RaP 71,34 [CC 3.07_9

Lo| Y|N( |NJ L_? |NJ _ |NJ RT A$C INJ AZNTN ZNJ TIN( PO CBT Y|_ INJ 2 LAT |NJ 2 LON&

4179,40 -15,tl 136.13 3S.1? 3.13 19 18 13 4170.4 -23,2) 2S6,|0

)OM.l_ -|3,J_l 8?.5? 39,14 3.63 6 44 31 2469.0 -23.24 87,44

48?9.40 -13,_ 156._5 39.17 3,43 19 28 13 42?0.4 -23,25 236.10

_0_,_ *15,16 87,3? 59.J4 3.63 9 44 3J 1469.0 -2_,24 8?.44

4_79,40 -15,16 256.15 39.1? 3.63 19 28 13 4_70,4 -23,2) 23R.10

50U._H) -IS.t6 6?.5? 3t.14 5.65 6 44 11 14s9.O -25.2_ RT.A4

NI0-¢OIMI£ (_[¢UTfON ACCURACY _8IT 0[T£_mlNATION ACCURACY

_GY 5?54,4 _ 14_1_.? I93 _2.5 ST 3J06.J )R 1413.0 $S 1006.1

Rf_T -._744 _ o.8157 RTF ._52 CRT **6847 OR) .S?70 CST -,9992

SC_ 4011.5 RJ_5 -.1493 R15 -,9884 LSA+3554.0 #SA _55.S SSA I.$

861 3914.t SC, t 658.5 THA 161.00 (L! 1401.1 (L2 Z2),S ALF lgS.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19645

LAONCN DAT¢ APR ZZ 1964

HELIOCENTmIC CC_qJC

eL 15D.$¢ Lak -.00

RP 108._Z LAP -1.19

RC 110.074 GL 57.9Z

PLAIq(T(XENTRIC C1_41C

C9 5_,R97 VHL ?.Zt9

L_ AZ_YH LNCH YJ_

R.D9 15 16 4?

170.14 Z 41 4

O.R4" 19 14 4?

170.14 Z 41 4

l.le 15 19 47

170,14 Z 41 4

rkir.NT TIN( 14Z.O0 ARR|VAL OAT( S(P l| 1964

01STANCE 406.211

LOt. 211.90 VL 27.180 GAL -9.50 AZL 76,6? HCA 188.80 SNA 1_9,Z0 (CC .17476 INCI9.1308 VI 29.627

L(_B 40.4? VP 57,757 GAP 3.75 AZP |02.98 TAL |96,94 TAP 25.74 RCA 106.62 APO 151.78 Y2 95.01R

GP -73.73 Z4L IO?.01 ZAP 104.74 [TS 307.81 ZA( 102.76 (Y( 222.46 ZAC ?.4S (TC 952.98 CLP-155.28

0LA 61.99 RAL 04.64 RAO 6$1_1,9 ¥(L 13.|98 PTH 2,41 VNP 10.641 DPA -50.8Y RAP 04.52 ECC 1.8696

L-i T|I,_ INJ LAT JNJ L_N6 ]NJ RT AS¢ JNJ AZNTH INJ TIN( PO CST TIN |NJ Z LAT JNJ Z LON6

4670.941 -28.28 2S0.41 349.95 9.86 16 34 46 4079.0 -36.15 249.22

2877.38 -ZR.28 8?.44 949.99 9.89 3 29 2 22?7.4 -36.15 06.17

4678.t_ o28.28 150.41 348.85 9.86 16 34 46 40?9.0 -56.15 £49.2_

2077.98 -Z8.28 87.44 549.99 9.89 3 29 2 t277.4 -96.15 06.17

4678.96 -28.28 250,49 549.95 9.86 16 )4 46 40?9.0 -56.15 249.22

2877.3R -2_.28 87.44 )49.83 9.85 9 29 2 2277,4 -96.15 06.17

DJFFERENYiAL C(mRI[CTIGN4

YD( 4.51RZ TRA -.tZ38 TC9 -.8564 8AO .8_4

NO( 1.3022 JIRA .O_85 RC_ -.9487 FAU .019410

rO¢ i.5R91 FRA -.05OO PC5 -._67 86P |28_3

ROE 4.?O£1 MA .SZU ItC3 .gO_l FSP -AO5

!_AUe_H DATE APR 22 1_4

H(LIOCENTRIC C_41C

N|D-¢OUR_[ (X[CUTIQN ACCt.WACY

SGT _H539.8 STM 1155.6 $G5 119.1

RRT .8_ RRF .8Q90 RTF .9?82

808 4105.8 R£_ .X799 RI3 .9842

SGI 407Q,5 8GZ 488.? THA 14.99

FLIGHT T|I4[ 144,{50

DISTANCE 41t._07

_SJT 9(YERNINAYI(m ACCURACY

ST 55T8.! M 1027.6 SS 1149.6

CRT .9898 CRS -.9966 CaT -.9962

LSA 9669.9 MSA 151.5 SSA 1.4

[LJ 572017 ELZ 141.0 ALF 15.69

ARRIVAL OAT( SIP 15 1964

At. 150.$R kAL -,00

RP 108.17 LAP -1.83

R¢ 188.991 6L S0.1O

PLAN_TO(ENTRIC (ONI¢

C3 81.8i3 VHL 5.474

Lk_.J_ AZ_TH LI_H TJN[

IR.R? 15 £6 31

161.13 814 53

1R.87 15 £4 91

161,15 8 IA 53

10.07 15 _D 51

161.13 £ 14 53

_(X, £11.80 VL 27,124 6A_ -3.28 AZ_ 81.0_ I',CA

_OP AS.e4 V_ 37.?44 6AP 4.04 AZP tM.?3 TA_

GP .-I,9,58 ZAL 111,?O ZAP 110._8 [TS 313.18 ZA£

191,91 _4A |28.96 fCC .17553 IN_ 8.9_00 VI 29.62T

185.?? TAP ZT.6_ RCA 106.53 APO 151.60 V£ 95.052

108.80 ETE _25.45 ZAC 12.50 ETC E94.41 CLP-147.59

DLA ?3.48 RAL 82.58 RAD 6_.2 V(L 12.302 PTH Z.22 VHP 8.3{)7 DPA -41.99 RAP 06.45 [CC 1.4951

L-] TJl_ JNJ LAT JNJ L_NG JNJ RT ARC JNJ AZNTH JNJ T|N_ _ CST TIN INJ 2 LAY _NJ _ LONG

45_1,82 -341,SO 2_1.86 _3_.90 _e0.?5 16 41 59 $921.8 -49.92 235.15

274D,24 -_D.48 84,48 339.87 _0.74 3 0 43 6149.2 -43.91 80.96

4511.8£ -36.SO Z341.64 $$9.90 _0.75 16 41 53 98_1.8 -49.92 295.15

2748._4 -34.49 84.49 335.87 _I_.74 3 0 43 2149.2 -49.91 80.98

4521.82 -$8.50 2M._ $$S.90 20.75 16 41 S$ $921.8 -49.92 295.15

.2749._4 -H,.49 84.49 $$9.87 _0.74 5 0 49 2149.2 o49.91 80,_8

D_FERI[NYJAL ¢OQP_CT|CW_I

TO( 8.RR85 YRA -.3155 TC$-1.?126 8_1_._ .7582

ROlE 1,1760 lIRA -.0148 RC$ -.7841FAU .09614

_O( 1.4477 FRA -.0747 FC3-1.044_ 8SP 15145

ODE $.L_057 IRA .$R$6 8C3 1.8878 FSP -571

NID-CCI_SI[ EXECUTION ACCURACY CRD|T DETERMINATION ACCURACY

SGT 380?.1 8Cdl 1507,_ SG5 165.7 ST $150.8 Sll 1291 .9 61 1089.4

RtlT ,841_ RRI r ._967 RTF ,8692 CRT .9826 CRS -.9992 CST -.9967

8De 4188.0 RZ$ .1987 R19 .9785 LSA $550.6 NSA J55.! SSA 2.4

9G1 4160,9 $GZ 4?5.5 TNA _0,25 (LI $)80.0 EL_ 159.7 ALF 21,24

LAU_ICN OAT( APN 22 1666 FLIGN! TIN( J46.DD

_[LJOCENTRIC CONJC

RL 150.59 LAL -.00

Np 100.16 LAP -1.67

RC I24.61R 0_ 46.20

PLANI[TOC[NTRIC CONIC

C3 Z0.41_ VHL 4.519

_NCH AZMTH LN_H 7I_

ZS.OO 15 55 52

152.00 Z 2 DR

Z�.0O 15 59 52

15_.00 _ _ 46

_6.DO IS 56 52

152.00 • 2 4R

ARRIVAL OAT( S(P 15 196&

DISTANCE 4JB.232

_(X. 211.90 VL 27.0tl0 GAL -$,07 AZL 89.56 HCA 195.07 SI4A 12D.TZ [CC .17644 lNC 6.4427 VI 29.$27

LOP 46.D8 VP 97.791 GAP 4.93 AZP 96.22 TAL 194.58 TAP 29.65 RCA 106.01 APO 151.45 V2 35.046

GP o56.14 ZAL 115.12 ZAP 115.88 £rs 315,02 ZA[ !15.25 (T[ 225.92 ZAC 19.95 [TC Z15.?O CLP-145.T9

DLA 65.59 RAL 64.49 lAD 856?.8 V(L 11.908 PTH 2.12 VHP 7.065 DPA -34.29 RAP 67.69 (CC !.3560

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN |NJ E LAT INJ 2 LONG

440Z,16 -_9,R# _4.tt_ 352°Z_ $_,59 17 ? 14 3#DZ,I -46.47 216.79

2680.55 -$9.80 DO.IS 992.20 32.58 2 4? 29 Z080.5 °46.46 74.50

440_.19 °$8.88 224.62 352.22 $2.59 I? 7 14 _80_.1 -46,47 216.?9

_M0.55 -$8.RR BO.1_ $_._ 5_.56 _ 47 _8 ZORO.5 -46.46 74.50

4402.15 -$8.8R 224.8_ $$2,22 $2.59 I? ? 14 _102.1 -46.4T 216.79

2M0.55 °98.08 80.13 $32.20 92.58 2 47 29 ZO80.5 °46.46 ?4.50

DIFFERENTIAL C(_IRI[CTION$

TO( _.2587 TRA o.3940 TC$°Z,6$_6 8AU .7779

RD( .9070 RRA .0244RC9-1.0962 FAD .04454

FO( I.$541 FRA °.0_4_FC$-1,8884 DSP 11954

80[ t.4950 MA .$tHI? 8C3 Z.R488 FSP -616

LAUN¢I'I O_T[ APR t| 1H4

_'_L_ENTRJC CONIC

RL 150.$9 LAL -.00

mP 108.09 LAP °1.50

RC ltl.i?D 6L )4.87

P_AN(TORENTRI¢ CONIC

LNCN AE_T_ LN¢_ T|N( L-I TIN( Z_J LAY

54,86 16 14 37 4904.18 -$8o_

149.94 1 51 _ 2655._4| -_.89

_4.66 16 24 $7 4_04.18 -$8.|K_

145.34 J$1 _ _R_$._NI -38._8

36.64 1e 84 $? 4_04.18 °38.90

146.$4 1 51 _ 8855.9(, o$9.88

Of_F£R_NTJAL CO_l_[CT|(_4_

TO( 1.?t84J YRA -.4457 TC5-$.?ORR _ .8515

NO( .SALT RRA .DIAl RC$-1.3_?8 FAD .05488

FOE 1,1486 IRA -,O_91 FC3-3.0168 8SP 151Z8

1._47_ lIRA ,4480 8C3 _._6_3 F_P -_J$

MI0-C_URS_[ [IJ[CUTION ACCURACY CRD|T DET(Rt41NATION ACCURACY

SGT 3918°3 SCAt JSJ�.B 965 ZO9.$ ST 2889,2 SR 1150.7 SS 1048.6

RRT ,8641 Rffl r ,9849 RTF .8559 CRT .9694 CRS -,9995 CST -.9936

868 4_DO.8 R_3 °2405 RI_ .9677 L�A 3277.0 NSA I01.4 SSA 5.6

6GI 418_.8 $6_ 50_.8 ?HA ZO.Z4 (LI 9106.0 ELZ 155.7 4L_ 21.56

FLIGHT TZNE 148.D0 ARRIVAL OAT[ SEP I? 1964

D]IT_E 4_A._50

LOt. Zll,gO vL _7.053 6AL -2.84 AZL 85.18 Pica

LOP 50.09 VP $?.?17 6AP 4.8_ aZP 94.57 Y_L

GP -51.58 ZAL |17._ ZAP ltl,0$ (Y$ $18,02 ZA[

198.25 SNA 118.47 ECC .1?749

1_3.39 TAP $1.64 RCA 105.67

118.A5 [?E 221.04 ZAC _5.?!

|NC 4.DODI VI 29.62T

AI_ 151,20 V2 55.059

(TC 2?9.4? CLP°I46.05

DLA

INJ LONG INJ RT AS(; INJ AZI, ITH _NJ TZN(

210.8_ $25.8£ 43._4 17 38 21

76.1_ 325.81 43.23 Z $5 56

210.t$ 3_5.82 43.24 17 $6 21

76,?_ 315,81 4_.Z5 2 35 $6

210.95 3_5.8_ 43.24 17 36 21

76.7_ 3_5.81 45.29 2 35 36

_ZD-C(X/RS£ (X[CUTZON ACCuRaCY

86T 4048._ _v_ 1452.1 989 251,4

lilR? .8441 _ ._)M RTr .9565

6Ge 4,501.? R_3 .2408 R19 .9657

SGJ A_77.8 $6_ _56.0 T_A 18.95

_R.28 RAL 86,81 RAD 8587,G Vl[L 11,1"O8 PTH 2.06 VI, IP 6.955 OPA o_7.58 RAP 86.?0 (CC 1.25_5

_:) CSY ?IN INJ 2 LAT INJ Z LONG

9?04.2 -45.48 Z03.55

_O56.0 -45,4T 69,52

9704,Z -45.4D 205.55

Z066.0 -_5.L? 6P.5Z

9?04.2 -45.46 Z05.55

ZO56.0 -45.4? "v'_*9" 32

(_R81T OET(RN_NAYION ACCURACY

ST 2590.0 SR 959.0 S$ 910.5

CRT .98?4 CR6 -.9996 CST -.59]5

LSA 2843.0 MSA I89.9 $SA 5.6

EL| 2695.0 £L2 159.5 ALF ZO.J8
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUNC_ DAY| APm ZZ IP64

m[LJOC[_TnIC CONIC

nL 150.5t LAL -.00

RP 10a.05 LAP -1.36

RC 111.127 GL 28.32

PLAN(TOCENTR|C CCNIC

C3 13.073 VNL 3.4J4

LNCN AZNTH LNCN TIR

44.i7 1i 57 17

J$S.$3 ! )8 45

44.S7 16 57 l?

135.36 I _ 43

44.67 16 57 17

|35°$3 1 38 43

FL|GHT TIM| IS0.00 ARR|VAL OAT[ SEP 19 19Q4

0ISTANC[ 450.26?

LOt, 21|.90 VL 27.016 GAL -Z.61 AZL 86.$6 HCA •0|.43 IJ4A |•8.12 [CC .|7665 INC 3.6444 V| 29.617

L_ 33.30 VP 5?,70• GAP 4.8• AZP 93,39 TAL 19•.17 TAP 33.6| RCA 105.31APO 15|.i3 v2 35.0?2

G? -45.99 ZAL 1J8.07 2AP I•_.?• IT8 316.16 ZA[ 1_•.64 IT[ •17.?? ZAC 31,31 (YC 277.23 CLP-147.01

OLA 51.?? NAL 99.4• NAO 6387.3 ?EL _|.596 PTH _,03 VHP 5.936 OPA -2|.?? NAP 91.T3 [CC 1.1152

L-| TIN( |NJ LAT IN| LONG" |NJ RT ASC |NJ AZNTH |NJ TIN( POCST T|N IN| 2 LAY IN| 2 LONG

4•15,67 -39.03 |_,63 _|,37 5|.90 |6 • 7 33 _|5.9 -42.70 190.51

• _13.46 -30,04 ?5.40 3•1.33 31.79 • •3 6 EO63.5 °42.69 S?.•e

4•15.97 -_.05 Ji_.6S 3•1.37 31.90 18 7 33 3615.9 -41.70 190.51

Zit3.48 -_.04 ?5.40 $•1,$3 5|.79 2 23 6 Lm063.5 -42.69 67.2Q

4115.97 -_.03 190.03 311.37 51,00 16 7 33 H15.9 -42.70 190.51

• M3.49 -_t.04 ?3.40 3•1,35 51.79 • •3 6 ZO63.5 -42.69 67.•e

0|_r(RENT|AL COffR(CTJON8 N|D*C_M_ (|(CUT|ON ACCUAACY ORS|T DETE_|NAYlON ACCURACY

TO( 1.364| TRA o.4434 TC3-4.6750 8AU .ae04 86T 41?0,4 _ 1349.6 $G$ •94.0 ST •190.? M 7S6,0 SS ?65.9

tRO( .4777 _A .O_Z R¢$-1,34]4 FAU .06116 RAY ,_4_• R_r .99|1RTF ,9344 CRT .99•8 CRS -.9996 CSY -.9966

FOg .9407 FRA .0148 FC3-4.0S04 |61' 13557 SAa 4_93,3 RZ3 ,•44| #13 .96_1 LSA •433.3 NSA 166.9 69A 8.2

80( 1.4456 MA ,4446 BC3 4.9•_$ FSP *S_9 _d_l 4_3.0 _ A•l.O ?HA 17.17 ELI Z$J4.& [L2 132,6 ALF 19.95

LAUNCH OAT[ APW _• J_4 FLIGHT TIN| J3•.(X_ ARRIVAL OAT( S(P 21 1964

_[LIO¢[NTRIC ¢_N|C O|$TAN¢[ 434.•??

RL 150.39 LAL -.OO _OL •l|._O VL _.978 GA_ -_.37 AZL 87.•3 HCA _04.$3 SI4A 1•?.97 (CC .17294 INC 2,7695 VI 2_.6•?

R? |08.O1 LAP -J.13 LOP Sl.3I VP _7,_? GAP S._ AZP ff,S_ TAL J_O.9_ TAP _5.31 RCA |04.94 APO 130.96 v_ 35,065

RC 131,347 GL •_,59 GP *40.99 ZAL 1]?._ ZAP |_.94 [T9 _17.67 ZN[ )•5.0| [7[ Z|4,44 ZAC 36.16 [?C E73,90 CLP-148.26

PLAN[TO¢(N_R|C CONJC

C$ 11.503 V_ _.3fl OLA 44.0• RAL 9|.94 RAO ISl?.4 V(L 1|,S•9 PTH •.01 mP 3.923 D@A -16.?1 RAP 90.93 [CO 1.18_3

LN_H AZNTH LNCN T|N( L-| TIN[ |NJ LAT JNJ _ |NJ RT AgC |NJ AZNTH INJ TIN[ POCJT TIN |NJ _ LAY |NJ 2 _ONG

5•,06 |7 3• l• 41£_,eO -33._ 187.4S 318.74 39._ 19 41 0 $$•9.6 -39.•4 179.•?

I•7.6• I £a • •e_e.sl -$5.33 ?9.33 3|9.75 S9.$6 • 8 99 _O96.3 -39.•3 6T.9_

58.OI J? 3_ 1£ 4]•9,_0 -35,$9 liT,iS 3|9;?5 58.38 18 41 0 $S•9.6 -39.•4 179.27

l•?.t_ | 8A • •69e.s| -35.33 ?8.33 3|9.?5 58.36 • 6 39 _098.3 -39.•3 67.95

59.09 |? 3_ t_ 4|•8.eO -35._1 liT,IS 319.75 59.39 18 41 0 $S_6.6 -39.•4 179.27

117.1• I £d • •ill, S| -$5.33 ?1,$3 _11.73 58.3t • 8 56 _Oll.S -32.25 AT.S5

OIFr(R•NTIAL CG_R(¢T|_N6 N|O-C_U_[ (_[CUT|ON ACCURACY _0|Y OCT(AN|NAT|ON ACCURACY

?0([ 1,0463 TRA -*419• TC3-S.SJI5 9A_ .89•9 J6? 4_99,3 8M |•_.4 663 )06.6 ST 1959.| SR 611.3 |$ 616.5

RO( .3_O_ NffA .0465 RC_-|,S_O3 FAU .OOSOI N#T .9439 RNF ,l_?O RTF .95•8 CRY .9759CR$ -.9996 CST -.977T

F0E .?$6_ FRA .0790 FC3-4.99•9 91_ n 13034 I_ 4494.S R•3 .•48• RJ3 ,93_0 LSA •044.8 NSA 169.0 86A 11.T

_0_ 1.|4_0 _A .4_0_C_ 3,7404 FSP -_9 861 4447.0 66_ 394,5 ?HA 13.37 ELI |95•.8 [L2 |•?.5 ALF 17.67

LAUNCH 0AT[ APR ZZ 1994 FLIGHT T|N( 154.00 ARNZVAL OAT( S(P _3 1964

N(L|OC[NTR|C CONIC O|STANC( 442,277

RL I50.39 LA_ -.00 L(3q. Z|1.90 VL 26.939 GA_ -2.|• AZL 9?._ HCA _7.63 _qA 127.?| (CC .|_134 |NC 2.0646 vl 29.61?

NP |07.9? _AP *,ST _OP 59.72 YP 3?.6?1 GAP 3.5| AZP 61.84 TAL 199.66 TAP 37.49 RCA 104.55 AP_ 150.8T ¥2 35.098

#C 133.597 GL IT.59 GP -36.?6 ZAL 1|1.89 ZAP 133.71 [T9 316.45 ZA[ |•6.72 (T[ •11.26 2AC 40.34 (TC _74.T5 CLP-149.63

P_N[TO¢ENT_|C CONIC

C3 10.515 VHL 3.24• OLA 40,96 RAL 94.52 RAO 656T.4 V[_ |1.465 PTH •.00 VHP 5.561 OPA -|•.49 RAP 9•.05 ICe 1.]T30

|NJ L(_NG IN| RT A$C |NJ AZNTH |NJ TIN( PO CSY T|N |NJ 2 LAT IN| E LONG

lY?._9 317.59 63.41 19 1? 42 3435.1 -33.67 168.09

79.40 317.58 63.40 I 3• 6 •133.1 -33,66 7|.01

|77._ 311.59 63.41 19 17 42 $455.1 -35,$T 166.09

76.40 3|7.59 63.40 | 52 6 •153.1 -55,66 71.01

177.•9 3|?,39 63.41 1_ |? 42 3435.1 -$5,67 |i6.89

79.40 $17,39 63.40 | 52 6 2|53.1 -55.64 71.01

N|O-C_J_ (vrCUT|ON ACCURACY ORS]Y O(TERNINATION ACCURACY

8GT 4407,7 8CAE |J3•.4 6G3 3•|._ ST 1535.9 SR 497.4 S9 4Y0.0

RifT .940_ RRF ._NI13 RTF .9317 CAT ,9659 CRS *.9966 CST -.959T

S_ 45S0.6 _3 ._343 R13 .9566 LSA 1672.9 NSA 188.9 SSA 16.7

66| 4535,6 6GZ 373.0 THA 13.68 (L1 i009.? (L2 |•3.1 ALF 17.47

LNCH AZNT_ LNCH TIN( k-| TIN[ |NJ LAT

59.0? iS 10 •? 4035.07 -3•.39

|•0.93 I 9 13 •753.04 -3•._8

$6.07 16 10 •? 4033.07 -3•.39

110.93 I I 13 •756,01 -3•.31

59.07 IS 10 •? 4035,07 -3•.39

120.63 l 6 |3 •753.oe °3•.39

DIFF[RENT|A_ CCWNI[CTJ(3N6

TO( .953_ TRA -.3778 TC3-6.•4DO OAU ._0_

RO( .•799 NNA ,0_3 RC3-|.5346 FAU .0_4_9

F0( .5468 FRA- .|5Z6 FC3-5,3086 86P I4145

• 8661MA ._•? 6C_ 6.4_0 i rSP -|04|

LAUN¢J4 OAT[ AP_ •• |1_4 rL|GHT TIN| ISS.0G A_l_q'|vA_ OAT( $(P 25 1964

!350



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 19643

I.A_CN OAT( 4PR 11 1864 rLiTHt fIN( ]53.00 ARRIVAL DAT( S(P ZY 1964

N(kI(X(NTRIC CONIC

RL 150.39 LAL -.00

RP 107.10 LAP -.60

n¢ 131.011 GL 9.39

PLAN(TQC(NTR|C CONIC

C3 0,447 VHL 3,074

LNCN AZNTH LNCH TIN(

73,Z3 19 47 50

106,77 0 I0 15

73.13 II 47 31

JOl,Y? 0 10 _.5

I]O,O0 I 50 I"4

110,00 £3 7 1

0+rr(RENTIAL C(11R(CTIONI
TO( .4813 YRA -,1584

RO( .1141 RRA .0095

tO( ,I113 FRA .3093

.5|59 MA ,I744

0ISTAN_( 494.140

L_ 111.90 VL 18.099 GAL -1.59 AZL 88,93 _¢A

LOP $G.19 VP 37.Q37 GAff 8,10 AZP g0.98 TAL

GP -30.10 ZAL 113.19 ZAP 140.08 (79 319.94 ZA[

Z14.29 SIAA I17.19 (CO .19492 I_C 1,0699 vl t9.617

187.04 TAP 41.3Q ICJ 103.71 APO 190.65 vl 39.123

188.77 ET[ _05.70 ZAC 47.03 [TC 173.81 CLP-192.45

OLA 31.59 RAL 99.79 NAO 9987.3 VEL 11.438 PTH 1.98 VNP 9.498 OPA °9._1 _4P 94,84 £CC 1.1959

L-] TIN( |HI LAT IHJ bORG |NJ R? A_ |NJ AZNTH |NJ TIN( PO CIT Y|N IN] I LAT IN] 2 LONG

_785.14 -18,57 154,4G 318.18 70.47 Z0 91 9 3188,1 -18.99 148,16

1998.35 -28.56 93.11 918.1? 70.46 0 59 69 1399.4 -18.98 94,91

$781.14 °28.57 154.48 318.18 70.4? 10 91 9 3188.1 *18.99 146.16

I89_.$9 -18.94 93.11 318.1Y 70,46 0 59 45 1599.4 -88.91 84.81

I+90,H -31.48 71.Z0 $10.05 78.79 I _4 $? £091,0 *33.70 41.18

$]41,$O -10._4 104,34 315o48 81.$4 E3 99 31 134_,8 -84.47 97,17

NI0-CCUR_[ £K(C_JTIQN ACCURACY ORBIT O(T(RNINATICN ACC_qlACY

TC3-?.3_41 8_J .1481 $87 d8_1+? S_dr 950.$ $83 350.3 ST 91$.8 _Q 349.S 9S 118.4

RC3-1,40S4 F_J ,0_$8 RRT ,9188 Rm r ,H39 RTT .9501 CRT .9339 CRS -.9199 CST o.7889

FC3-e,0839 8_ 14714 _ 47_9,1 R_3 ._0_ R|3 .953| LSA 998.9 N�A 188.2 SSA 35,Z

8C3 ?.4474 FJP -1_4 _1 47|8°5 SC_ 348.1 THA 10.85 [L| 980.7 ILl 117.? ALF I9.79

LA_W¢_ 0AT( .Q_ 11 J_ FLJG_7 Till{ 140.00 ARR|VAL OAT[ $(P 19 1964

_[L/O¢[NYR/C CONIC

R_ ]50.38 L_L -.00

nP J07.81 LAP -.41

RC ]40,I_5 O_ 1,03

PLAN[TO_[NTRIC CmiC

C3 9.111 VHL 3.030

_J,I AZHTH L_H Till{
89,6? _J I_ 99

_1.53 I_ I 0

IO0.00 0 34 31

100.OO _ _7 58

IIO,OO ) I 17

i]O,OO IT II 44

DJJTANCE 410.1'1)1

LO_ IJ].JO v_ |l.t]! G_ -1.30 AZL J_.)1 _¢_ _J7.47 _44 ]18.91 [CC ,48830 /HC +6793 vl _9.0_?
LOP 88,37 VP 37.1_1_0 GAP 8,40 AZP _._4TAL ]83.7J TAP 43.J8 RCA J03._7 AP53 45_.96 v_ 39.134

GP -17,44 ZAL JJ0,88 ZaP J4_.DO [TS 310,4J ZA( J19°33 [T[ _03,37 Z_C 49.71 [TO _71,98 C_P-393,84

DLA _8.00 HAL 10£.64 RAO 8387.3 V[L 11.4_? PTH 1.98 YHP 9.5_00PA -3.00 NAP 96.41 (CC 1.1511

L-| TIN( IN] LAT |NJ LONG |NJ RT A$C |NJ AZNTH |NJ Till{ PO CST TXH |NJI LAT |NJI LONG

3511.09 -15.1_ 135.11 319.44 73.04 _£ If 57 1941.1 -13,98 117.11

$181.44 -83,87 108,57 $19,44 73.03 _3 59 12 1591.4 -19.97 101,47

llO?.H -I7.95 89.87 320,S? 78.18 I 13 0 f_08,0 -19,18 81.09

3801.74 -19,95 118.11 31?.81 8?,_7 _$ _3 ] 1701,7 -Z1.86 10I.SI

1445.$1 -$4.]3 95.40 $f1.40 87.94 3 43 3 1143.3 -34.04 46.1+

33)7.18 -14.39 |13.81 )|4.84 58,$5 13 12 Zl Z737.1 -18.43 ]09.04

(_8|T DET(R_INATION ACCURACY

ST 636.3 M 304.7 $$ 145,T

CAT ,9099 CR$ -,6396 CST -.3590

L$A 698.9 N$A 167.4 ISA 35,1

ELI 89_.8 ELI 116.5 ELF Za.Z_

Olrr(R(NTIAL C_f_CT|ONI HIO-C_R_[ [K[CUT|ON ACCURACY

tO( .$£10 7RA -.]ISl TC3-?,?$31 8AU ._Hi£9 $GT 4747,9 SG41 9?8.0 883 319.4

RO( .I�ll liRA .1OO4 NCIoI.)]5? FAU .08488 NAT .9188 NNY ,9517 RTr .9498

fOE .O?13 FNA .383? FC$-8,|178 8lP IS ORS SG_ 48£_,S N_3 .1877 813 .9521

004[ ,3581 MA .1111 It3 ?,if41 tip -J058 K] 4811,5 801 )39.? THA I.?!

LAUNCH 0AT[ APR IZ 1984 FLIGHT TIM( 161.00 ARRIVAL 04T[ OCT 1 1964

H(klOC(MTRIC CONIC OISTANC( 4_$,!48

Ik 150,39 LAL -.00 LOt. 111,90 VL 89.7?9 GAL -I.01AZL 88.66 HC4 210.8B SNA 116,69 (CC .19918 INC .34Z1VI _9,617

RP lO?.ll LAP -.11 LOP 71.99 VP 37.e01 GaP 8,70 AZP _0.16 TAk |84.$5 TAP 49,04 NCA 101.9I APO 190.49 Vl 35,146

RC 141.394 GL 3.05 GP -15.15 ZAL 108,_2 ZAP 143.15 (TS 3_0.87 ZA[ 1_9,?0 [T( 101.31 ZAC 91.03 (TC 171,99 C_P-155.19

P_AN(TOCENTRI( CONIC

C3 9.033 VNL 3.005 OLA 13.78 RAL 109.18 RAO 6587.3 V(L ]I.410 PTN 1,98 VNP $.$89 OPA -.70 RAP 98.07 (CC 1.1487

_N_H AZNTH LNCH TIN( _-! TIN( |NJ LAT IN] LONG |NJ 8T ASC IN] AZHTH +IN] TIN( PO CIT TIN IN] I LAT IN] _ LON5

90,00 0 7 48 3018,9l -17.811 97,79 311.41 14,84 0 98 4 _418,6 -18,30 89.14

I_.OO _0 33 93 $?09.81 o15.10 143,91 318.8l 65,76 _! 3S 49 3]09.6 -19.15 136.65

i_.OO I 93 I 1872,40 -18.81 ?8.49 _12,56 87.?_ _ 99 40 _O71,4 -19,81 IS,IS

1OO,00 11 f8 14 3330.88 -13,39 1_9.93 317.98 83.00 _I 18 S t833.0 -IS.87 1_!.10

lID.D0 ) 50 35 1311.]? -33.H 44.94 3_1.49 84,13 4 19 G 1711.1 -33.09 39.83

110.00 11 50 ]8 3484.9i -t,TS ]11,81 315.85 57,07 81 48 I llG5,0 -14,01 116.3_

01FFER(NTIAL CO_N(CTION8 NIO-C_UNK [K(CUTION ACC_qACY OI81T O(TEN_]NAT]ON ACCURACY

TO[ .I ?19 TiA -,I0_l TC3-8.041I 8AU .88_4 SGT 4830,0 $841 118.0 88_ _Z3.I IT 384.1 SN ttt.I iS 196.8

NO( ,1371 X/IA .1107 RC_-I,1147 FAU .06183 IIMT ._00l _r .9889 RTF ._495 CRT ,8517 CRS .0513 CIT .1999

FOE -.O919 _RM .4398 _C3-8.0_'84 8SP 198_0 _G_ 49|8,] _3 .1_1 RI3 .9513 LSA 440.8 NSA 188.? S84 93.7

_O( .I_3 _RA .1_O7 IC] 8.1348 FSP -1048 _G] 4_O8,9 881 337,7 THA 8.73 (L| 439.4 (LE J18.1 ELF 39,51

¢AU_K_ 0AT( APR II ]844 FL|O_IT till{ 1t4,00 ARRIVAL OAT( OCT 3 1984

H(L]OC(NTRIC CONIC

RL 4_.$8 LAL -.iX)

RP 107.78 TAP -.03

RC 444,_8 G_ ,41

PLAN_TO¢[NTRJ¢ ¢ON;C

LNC_ AZHTH L_ Till{
10.00 I ? 55

80.00 48 91 I

IOO.00 I 48 84

100,OO II 0 13

110,00 4 I_ 4]
440,00 81 33 I11

OlrtlK, TlA_ rJ:Ittl_¢T|_4|
TO( .0308 TRA -.0018 TC$-8.1503 IAU 1,000S

ROll ,Ilgl RRA ,II05 RC$-I,I_45 FMU ,010_8

FO[ -.1990 FmA .9133 FC$-5,8807 IM 15700

I0[ ,1t17 MA ,110t 8C5 8,_399 FSP -1017

O/SYAN¢[ A?£._/

LCL IIJ,lO V_ lq.?_l GAL -,70 AZk |8.85 _i _13.8J _4 J18.39 [CC .]t031 INC .04)J VJ 19,817

_lD ?5,_J VP _?._1 GAP ?.0] AZP J_0.03 TAL |_,87 YAP 48._8 RCA ]0_.35 Aft_ ]_0.44 V_ 39.1_7

GP -13,]8 ZAL |09.39 lAP 147.47 [78 31].!1 1J_[ ]19,83 [Y[ 1_.53 ZAC 54,07 [YC _?1o37 CLPo199.51

DLA 11._4 RAL 40?,8? RAO t517o_ V[L J|,4|8 PTH ].91 V_P 5°8?00PA ].18 RAP 89.85 (CC _.44?7

L-| T|N[ |NJ LAT |NJ L(_i_ |HI RT A8¢ |NJ AINTH |NJ Y|ll{ POCST T|N |NJI LAT IN] ! LONG

£t47,_1 -18._0 15.11 $_4,_t 91,08 | $S _I II47.4 -17.89" 76o85
54178,45 -J0,]5 |5).85 _19.N 83,4_ _l 0 40 5_78.9 -]5.84 ]48,91

1511.78 -L_,?5 8].N 514,13 93,_0 5 £8 34 19£9.8 -18.99 95.14

N?|,L_I -8,1t I37,85 311.19 I],54 _I I 14 307|,3 o11.84 131,18

1101.1? -33,18 N.18 313.10 38.83 5 9 81 I408.7 -31.59 28,01

$51?.14 -S.13 IlI,L_l $17.48 51.f? 1_ $_ 93 Z187.1 -10,31 121.1l

NI0-¢OUIIII_ [_[CuT|ON ACCURACY 01181T O(T[NN|NATION ACCURACY

_GT 4148._ J_Q 7_,8 888 518.? 8T 139.5 SN 191.4 SS 114.3
NifT .1831 NNF .9191RTF .9483 CRT .411_ CNS .4014 C$T .0539

$G_ _007.8 1_5 ,]489 R|$ .8508 LSA 189.8 NSA 193.9 9IA 131.8
881 4_88.1 SG_ 3)4.8 THA 7,88 (LI 155.4 [LI 139,9 AL_ 69,44

1991



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH DAY[ APR 21 1964 rLIGNY TIN( 166.00 ARIXVAL OAT{ OCT g 1964

H(L|OC(NTRIC CON|(

RL 150.38 LAL -.00

RP 107o76 LAP .16

IC 148.?0P GL ol.83

PLAN(TOCKNTRIC COMIC

C3 8,OO5 VHL 3.001

LNCH AZMTH LNCH TZN[

tO.OO 1 58 £4

• 0.O0 18 38 10

IOO.00 3 11 41

I00,00 Z0 41 34

110.O0 5 3 341

110,00 tl Zt 6

0IIYANC( 477,g97

LOt. ZJI,_0 VL ZI,SD5 GAk -,NI AZL ilO,ZZ HCA 2Z?,14 SNA IZS,IZ ICe .19Z85 INC ,ZIS6 vl Zg.6Z?

LOP ?9.04 VP $7.563 GAP ?°$Z AZP 89.85 TAL |81,51 TAP 41.71RCA 101.84 APO 150,41 v2 35,168

GP -ll.44 ZAL 101.40 ZAP |49.51 (Y8 311.45 ZA( 1_0.06 (T[ 197.97 ZAC 55.87 [TC E?O.IO CLP-157.78

0LA IlD,IZ RAL IJ0,|0 RA0 8587,$ VEL 11,419 PTH 1,98 VHP 5,788 0PA 2,97

L-I TIN( 1NJ LAT IN| _ |NJ RT A�C |NJ AZNYH ]NJ Ill4( PO CST TIN

1714,24 -I?.81 7lo3| 31e,11 95.55 Z 39 49 _1Z4.2

4001.?1 -S.19 160,99 321.94 61.3_ 10 99 52 3401.Y

ZAZO,IO -19.01 53.79 92i.05 97.4D 4 8 I 18ZO.Z

3781.99 -5,Z_ |44.|1 3_1.15 _).51 11 44 35 9181.0

!1t0,00 -$Z.OI .10.37 3_9.43 101.54 5 98 59 1810,0

34_54.94 -Z,S9 131.II 319.11 59.90 11 13 I 3055.0

O|ffKR(MTIAL CORI[CTIONI

TD( -,1068 iRA .0071 TC)-#,_I?9 |AU 1.0176

RO[ .1187 RNA .13OS RC3-|,0471FAU ,Ot?lJ

FOE -.153£ rRA .59Z9 F¢$-I.SMJ 811' 15945

80£ .I890 MA .II_9 lC3 1.4527 FIP -99Q

N|O-CC_ISI[ [_rcuTICN ACCU41ACy

_GT SOAI.# I6R PIP,6 SG3 908.4

509_._ R_3 .1914 RI3 .9498

SG| S081,1 _ 349.! THA ?.14

RAP 101.68 (CC 1.|482

INJ _ LAT |NJ _ LONG

-26.?_ $7.81

-9._d 1_4.|6

-27.68 45.24
-8.11 197.49

-30,01 21,Y6

-?,05 126.61

CRBIT 0[TERNINATI_N ACCURACY

$_ 260,9 SR 137.4 88 305.0

CRT -,_113 CRS .53D4 CIT -,8472

_SA 418.5 NSA 180.5 SSA 10S.4
[LI 316°6 (L_ 154.4 ALF 139,30

LAt_K;H OAT[ APR 21 1_4 FLIOHlr T|N[ IIHI,00 ARRIVAL OATE OCY ? 1964

HI[_;OCENTRJC C._N|C

RL 130,39 _A_ -.O0

RP 107.Y£ LAP .3f

• C 148.8_5 G_ -4.Ol

PLAN_TOC[NYR|C CONIC

C3 8.108 VHL 3,011

LNO_ AZMTH U_H YZl4_

RO.O0 £ 31 54

90.O0 19 17 35

100.00 4 _ M

100,00 20 U AO
I10,00 9 $4 18

110.OO II 14 13

OlSTANC£ 4_3.1_Y

LCL ill.lO V_ fi.lS6 GA_ *.06 AZL _0.65 l_J 130.3_ SNA

LOP It.£4 VP 37.$49 GAP ?._9 AZP _9.71 TAL 1_0.17 TAP

GP -19.91 IA_ _9.3_ ZAP iS|.N) ETS 391.S_ Z_E 130,31 It(

115,86 [CO ,19A_It_ INC .453_ Vl _9.627

S0,93 RCA |01,91 APO 150,99 V2 35,178

l_q_.60 ZAC 37.17 [TC t7D,24 CLP-IS�.D2

OkA J?.tO RAL 113.17 lA0 IS17.3 V(L J|,l_l PTH I.t_ VHP S.81_ OPA 1.41
k-I TiN[ |NJ LAT |NJ _ |NJ IT AgC |NJ AZNTN IN| TIN( PO ClY TIM

£8_g,L'O -tl,_NI e_,10 3£_,33 99.01 3 IS 99 _e0_5.1

4101, J9 -I,D_ 1141,?4 314.17 61.13 _0 Zi 1 350i.I

E319,79 *_,O4 47.IS 3_S,I1 100,80 4 41 L)0 1719.8

_?1.79 O£o01 |49,15 913,G4 110.17 II 39 16 9178.8

IO49,110 -30.14 14,93 3£1,3_ 105.54 +6 8 11 1445.l

3755,55 .41 136.141 3£1,11 35.81 12 |8 56 9133.+

OIF_ER[NT|Ak CQQIII[CY/ONI
T_I -.15_1 _iA .11]! TCA-I.il|S BAU 1.011f

nOl .1079 RRA ,Jill RC3 -.911_ FAD .05_8P

FOE -,3570 FNA .131_ r¢'_-3;AlOarlllF +

80[ ,tTSl MA .t539 0C3 9.5551 rip -1050

RAP 103,60 [CC 1.1499
fNJ 2 LAY IN| Z LONG

-15.49 60.86

-6.73 160.06

-18.Z? 38.90

°5,98 142,79

-28,40 16,58

-4.09 130.75

OR�fT DETERNINATION ACCURACY

81 310.Z SR 221.9 89 400.2

CRT -,?378 CRS .5986 CST -.9512

LSA 867,9 NSA 168.3 SSA 74.4

ILl 547.3 (LZ 142,4 ALF 161,2|

WIO-COu_S£ [xl[CuY/(_ ACCurACY

_T SlS_.l Srdl 6411.4 S63 30A.5

HT .8_9 RN_r .8779 RTr .9904

I_1189t_.6 R+$ ,lO?l R13 .9_]1_
9GJ 5_O9.Z SGZ 344.6 THA 6.57

LAUNCH OATE APN 22 1984 F_I_HT 1114£ 170,00 ARRIVAL 0AT( OCT + 1961

HELIOCENTRIC CONIC

IL 150.39 LAL -.00

RP 107.18 LAP .54

RC 150.964 GL -5,88

P_AN[TOCE_TRIC CONIC

C3 9.265 VNL 3,04_

LNC_ AZXY_ L_CN Tim(

20.00 _ 6 I|

80.00 1_ + 30
I00.00 a 3s 51

100.00 20 18 32

110.00 _ Z 341

110,00 _J 8 1_

0|STANCE 489.7?9

LOL 21|.90 VL 26._11 GAL .9J AZL _0.67 HCA 293,59 SI4A 115.59 (CC .1975A INC ,6701 vl 29.$27

LOP 85.49 vP 37.519 GAP ?.�d AZP 89.60 TAL 178.75 TAP 52.34 RCA 100.78 APO 150,40 V2 35.188

GP -18.60 ZAL 98.14 ZAP 159.11 (TS 321,53 ZA[ 130.13 EYE 155.41 ZAC 58.50 [TC 269.69 CLP-IA0.22

OLA 15,14 RA_ 11_,59 RAO $$47,3 V(_ 11,451PTH 1,98 VNP 8,005 OPA 5.6A kAP 105,55 (CC 1,15_0

L°I TIN( |NJ LAY IN| LONG IN| RT ASC IN| AZNTH |N_ TIN( POCSY T|N IN| I LAY IN| 2, LONG

ZSAI,G3 -25._3 G3.19 330._ IOI.80 3 41 34 1941.6 -26.04 53.15

4197.1| -,05 171.83 3_8.86 81.88 ZO 16 Z? 3597.2 -3.94 165.15

_13_.51 -_8.94 41.?8 330,41 103.48 5 19 23 16_1.3 -24,81 33.62
3981.55 .85 154.00 318,35 60.|I II lS 34 3381;6 -9.19 147.47

19_1.O9 -29.57 _10.31 319,98 10_,00 8 95 97 1391.1 -26.82 12.21
_103.78 3,17 140.73 914.91 55.99 11 11 42 911_5.8 -1.31 134.55

MJD-C_MIM[ (XECUT/C_ ACCuRACy ORO|T O[T[RN|NATIONACCURACY

SGT 5119.9 $GR 84?,9 SG3 289.Z ST 741.1 8R 215,1 $S 452°4

RRT .9333 /1_ .8494 RTF .9477 CRT -.7451 CR$ .6098 CST -.9687
SC_ 5153.Y 1_3 .10IS RI3 .9A85 LSA 878.1N8_ 1?3.6 SSA 5Y.S

8G1 9t41.6 9CR 358.1 THA 5.94 (kl 760.8 (kZ 148.3 ALF 166.75

OIFFERENTIAL COIR(CT|¢N8

TO( -.3710 TRA .ANI0 Y¢3-8,4087 6AU I.04tQ

• IO8t) mlA .1_01 RC9 -.8457 FAU .OSJS_
FO( -.4037 FR_ ,Y185 FC3-4.8311 68P 1S490

BO( .3809 MA .At_NI 8C3 8.4551 FSP -937

LAUNCH OAT[ AP/I _I 11NI4 FLIrdCT TIN| |?1,DO ARRIVAL OAT( OCT I1 1964

Pq[LIOC(NTNIC CONIC

nL 150.39 LAL -.00

np 10?.87 LAP .?$

RC 155,089 GL -7,50
PLAN[T_(NTRIC CON|C

C3 9.53_ _ $.C_19

LN(,H AZMTH _MCH TIN_
80.00 9 37 39

90.00 1_ 58 19

100.00 9 5 A£

100.00 !0 13 4

110.00 8 £9 10

110.00 £1 I

0IITAK[ l_5.1Nl

L_. II1.90 VL 1_1.3?0 GAL .6Y AZL _0.87 HC,A _36.81 SNA 115.39 (CC .I003_ INC ,8692 vJ _9.627

LOP _1.?_ VP 37._OI GAP 8,_? AZP _9,S_ TAL 177,31 TAP 94,|4 RCA 100.tt APO 150,44 v2 35.198

GP -17,49 ZA_ 9_.9_ ZAP 154,?_ [Yl 3_1.37 ZA[ 130.1| [T[ 194,37 ZAC 60,19 [TC 169.t3 CLP-161.A9

OLA 19.09 RAL 119.$1 RAO 9547.9 VI[:L .JI.44_ PYH |,9_ VWP 6.14D OPA 8.611 NAP 10?.64 (CC 1.1570

L-| 1114[ |NJ LAT IN| LONG IN| RT A$C IN| AZI4TH IN| TIN( PO CST TIN |NJ 2 LAT IN| 2 LON&
149_,41 -_4,_9 54.L_ 311,14 |04.08 4 1_ 45 1_69,4 -ll,65 50.30

4_79.1N_ 1.1_ I?e,44 3_9._| e|,?9 _ 9 49 36AO.D -1.17 189.91

_|19,_ -15,71 37,|I 331,95 10_,67 5 41 ? 19_5.3 -29.3_ t8.1d

403_,34 3.49 |5_._? 319.93 60,19 t| L_0 13 3499,3 -.50 151,?$

1_4,J| -_B.30 18.97 39£.05 110.01 ? | 14 1314.1 -25.31 8.47

_179,_? 5.?3 144.11 317,93 59.14 11 10 39 3179,3 1,18 198.D5

M|0*O_t/IIII[ (I_CUTfCN ACCURACY _R�IT 0[Y[RIII|NAT|ON ACCURACY

887 1_OI.3 9M 8_1,? 983 110.1 8T 98?,8 M tlI,_ S$ 520.3

R/IT .8|04 Rlff" .8_10 RTF ,9489 CRT -,74_? CR$ .6203 C�T -.9?89

8337,8 R_3 .088| R|3 .9489 LSA 1124.9 NSA J?_,3 SSA 46,9

SGI 8315.3 SGI _q_,S ;HA 5,45 [L_ 19OI.8 [L_ JAA,? ALF 170.3]

0|F_[R(NT|AL r.,4_q/_¢?|_ILI

TOll -.905? ?RA .4991 TC3-1.3£|t B_U 1.014[,4
ROll .IOIO tmA .9511RC3 -.8151 F&IJ .04811

_o_ -,d703 _RA .??09 VC3-4.4834 BSP 1677_

801[ .5173 BRA ,4_$6 BC3 1,3111 FSP -_|0

155l



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964)
i

_AUNCH DAT[ APR ZZ JP$4 FLJ_Y TII_ 174.00 ARRI¥AL DATE OCT 13 1964

H[LIOC£NTRIC CONIC 0|STANCE 501.4#5

RL 150.50 LAL -.00 LOL Zil.�D VL Z$.5Zt GAL 1.D5 AZL $1.05 HCA tA0.O$ SNA IZS.O; [CC .Z0350 INC 1.0S43 vi 19.S17

RP 107.64 LAP .91 LOP 91.95 VP 57.451 GAP $,60 AZP 89.4? TAL 175.87 TAP 55.$5 NCA 99.64 APO IS0.49 Y_ 35.206

RC 155.158 GL -8.D4 GP -15.59 ZAL 89.6? ZAP 15$,22 [TS $21,07 ZA[ 150.08 [T[ 193.4S ZAC 61.3? [TC 168.58 CLP-16Z.SZ

PLAN(TOCENTm|C CONIC

C5 0.175 VHL 3.142 0LA 10.95 RAL IZZ.4$ RAO $567.4 VI[L 11.457 PYH 1.99 VHP 6.Ze6 DPA 7.55 RAP 109.75 [CC 1,16_5

LNCH AZHTH LKH TII_ L-Z 7|1_ ZNJ LAT XNJ LONG IN| R? AS¢ |NJ AZNTH |NJ TIN( PO C$7 T|N IN| t LAY IN| Z LONG

90.00 4 8 49 2406.ZD -13.71 54,00 )38.01 J0S,�S 4 45 55 IB06.2 -ZJ.50 46,|6

90,O0 10 51 46 4356,79 5.08 1_0.?S ]31,99 62.10 Z0 5 Z0 5755°$ 1.31 174.10

100.00 5 53 59 1128.17 *14.$4 55.10 335.?0 107,40 $ 9 5 1515.2 -12.01 15.28

IOO.OO ZO $ $S 4111.03 5.93 162.L_) 352,55 60.65 21 17 7 5512.0 1.97 155.73

110.OO $ 54 19 1573.?1 *17.08 12.N $34,74 |11,71 7 25 53 1275.7 -15.89 5._5

110.00 21 4 24 5937.24 $.14 J47.$? 531.17 56.G9 22 10 ! $5_7._ 5.70 141.59

0|FF[N[NTIAL CCIIR(CTIC_9 N|0-C,(_K (trlrcuT1(_N ACCURACY OReI7 0(rI[RNINA71ON ACCURACY

TO[ o.43R8 TRA .¢1_R 773-$.1_0_ BAU 1.091| SGT 5_78.3 0GSI 59_,$ _G3 270,_ ST |2_5.5 _ _ZZ.6 SS 578.?

RD[ o1104 R/tA .11_9 RC_ -.7459 FA_ °D46_? RRY .7942 _ .7912 RTF .94B) CRT -,?55E CRS .6E73 CSY -.9B57

rO[ -.51SI FRA .|131 FC5-4.0i59 lip 17050 SG_ 541|.5 R25 .OTZ$ R15 .9487 LSA 1560.1 _SA 175.0 SS4 5_.9

ROE .e45_ MA .$5S$ 8¢3 1.1_OS F|P -892 $G1 5_98.9 $_ 5?0.0 THA 5.01 [L| 1254.6 [LZ 149,5 4L_ I?Z.Z?

LAUNCH OAT[ AP_ 22 1944 FLIGHT TIN[ 173._0 ARR|VAL OAT[ OCT 15 19_4

I'q[LJO_[NTRJC _0NIC O|$TANC[ _J07._OG

RL 150°59 LAL -.00 LOL _11.90 VL Z_1.497 GAL 1.4_ AZL 91.23 PK.A 24).29 M4A

RP JO?.#| LAP |.10 LOP _5.1_ VP _7.4_ GAP B,93 AZP 99o4S TAL 1?4,41 YAP

-15.47 ZAL 05,4_ ZAP 157;9£ [TS

9°00 RAL 125.40 RA0 $5$?.4 VI[L

lC _57.£)Z G_ -10.19 GP

PLSN[TOCgNTNI¢ CONIC

C3 10.£95 VNL $.t0# OLA

LNCN AZNTH LNCH T|I_ L-I T|N[ IN| LAT

_.O0 4 _ _O _SO.S_ -21.$_

90.00 ;R 4R 41 4429.07 ?._4

100.00 O 0 3 L'O?4.D£ -_3._

110.00 ? IR 18 191'g.i? -25.9_

110.00 _1 5 53 $999.42 10.41

O|FFER[NTZAL CCI_R[CT|ON$

TO[ -.7715 TRA ,7M6 TC3-7,9£2$ $AU 1,094_

NO[ .1154 RRA .1784 RC3 -.9797 FAU ,D4390

to( -.S?45 FRA .R737 F¢$-$._75 RSP 1_63

80£ .7791 Md .7_91 8¢3 ?.93|7 TSP -832

LAUNCH OAT[ APN ZZ 1954

1Z4.9L [CC ,Z0650 INC 1.Z177 vl _9._Z_

57.?_ RCA 99.03 A_ 15D.5_ v2 35.115

31_0.62 ZA[ 1_0.05 [T[ 191.65 ZAC 62.46 [TC 258.0_ CLP-165.65

11,475 PTH i.9_ VHP 6.442 OPA 8.17 RAP 111.9D [CC 1.1594

|NJ _ |NJ RT A$C ZNJ AZI.ITH ZNJ TZI_ PO CST TIN |NJ 2 LATINJ 2 LONG

SO.29 335,95 107.51 3 13 30 1730.5 -20.01 41,58

1_4,83 359,35 6_.58 ZO Z 30 $$29.1 3.65 1?8.14

19,_ 339,63 JO�,OO 6 34 3S 1474.O -ZD.T] _1,9_

165.1_ 335.91 $1.15 21 IS I_ 3590.8 4.29 159,51

10._1 33?.92 113.10 Y 40 4? 1229.2 -21.57 _._e

150.95 334,58 5?.16 _2 10 32 3395.4 6.02 144.61

M/0-COUIQ$1[ [I_CUT|ON ACCURACY Ot_BIT 0[T[RN|NATION ACCURACY

$GT 5447,2 SCAR 5?9.0 $G3 260.4 ST 1447.6 SR ZZ4.8 $S 630 .Z

RRT .73_ RRF .7610 RTr .9454 CRT -.7271 CR$ ,6511 CST -.9895

3477.9 RZ3 .0G11R|3 .9487 LS4 1594.9 MSA 174.Z SSA 55.0

$61 5454.9 $G_ 377.3 7HA 4,62 EL| 1458.9 EL| 15_,3 ALF 175.49

FLIGHT Tile[ 1"_9.00 ARR|VAL _AT£ OCY 17 1984

DISTANC£ 513.104

26,443 GAL 1.$6 AZL 91.39 HCA 24_,53 SNA 1_4.55 [CC ._0994 INC 1.591G Vl Zl,G_7

57.457 GAP 9.Z$ AZP 99.45 TAL 171.95 TAP 59.45 RCA 98.40 APO 150o70 VZ 55.ZZZ

83.18 ZAP 15B.94 (75 310.01ZA( 12_.97 [7( 191.94 ZAC 63.46 [TC _7,47 CLP-154.?0

H[L|OCEN/RIC CONIC

RL 150.3_ LA_ -.00 L_ 211.90 VL

NP 107.59 LAP 1,_8 LOP 99,43 VP

NC IS�,ZIO GL -11.26 GP -14.$4 ZAL

PLAN_TOCENTRIC CON|C

C5 10._0_ VHL 3.287 0L4 ?.15 RAL I19.53 RA0 _59?.4 V£L ]1.495 PTH 2.00 VHP

LNCN AZNTH LNCff TJlq[ L-| TIM( |NJ LAT

90.00 5 0 ZZ 2301.50 o11,58

90.00 J_ _6 O 4497._3 9.3D

IDO.OO _ 15 9 Z0_9o09 -Z2.47

lO0.O0 _0 5 55 424$,47 10,34

I10,00 ? 41 14 17R9.9_ -_4.$5

110.00 11 4 Z0 405?.54 12.55

DIFFERENTIAL CCItRECTION$

Y0[ -._O91 TRA .9_25 TC5-7.6437 Bl_d'l.lOT9

RO£ .1173 RRA .1900 RC3 *.$l?O FAU .04099

FOE -._100 FRA .9104 FC3-3.ZR4Z _SP 17331
80[ .9106 BR4 .1513 _C3 7,1e41$ FSP -iZ$

6.609 0PA _,_ RAP 114.09 [CC 1.1779

|NJ LONG |NJ R7 ASC |NJ AZ_TH IN| _ZN( PO CST TIN |NJ 2 LAr |NJ _ LONG

47,O_ 34Z,0_ |0#.79 5 3R 44 1701.5 -18.81 39.4_

198.75 339,90 63.1D ZO 0 5_ 3897,8 5,85 IBZ.OO

Z$,61 341.7Z 110.25 6 58 5? 1428.1 -19,51 19.07

16|,03 339.46 61.$0 21 14 41 3646.5 6.49 163,15

7.4? 340.65 114.26 B 11 4 1190.0 -ZI.$G .De

154.16 338.|4 57.94 12 11 5? 565?.3 $.24 147.75

NI0-COURS( {XI[CUT|ON ACCURACY CR8|T OET{RN|NAT|ON 4CCuR4C¥

SGT 5318.1 SGR 561.9 SG3 151.1 SY 1665.0 SR ZZ?.5 SS 617.Z

RR7 .?ZRJ RRIr .7185 RTF .9487 CRY -.?115 CR$ .6377 CST -.992J

Sr,_ 5346.$ R23 ,OSO4 R13 ,_490 L$4 1503.$ M$4 175,_ $$A 51.5

SGI 5533.3 $G2 384.1 THA 4.26 ELI 1674.0 EL| 156.8 ALF 174.51

LAUNCH OAT[ APR ZZ 19114 FLJG_IT T|14[ 180.00 ARR|VAL OAT[ OCT 19 ]964

I'q[LIOC[NTRIC CONIC

RL 1_0.39 LAL -.00 LOL £11.90 VL

RP IO?.97 LAP 1.45 LOP lO|.tt YP

RC 111,333 GA. -J2.J7 GP -13,91 ZAL

PLAN[TOCENTRIC CONIC

C3 11.413 VHL 3._10

_NCH AZNTH _NCH T|i_

90.00 $ 25. $

_,00 il 44 13

1OO.O0 I 4# 3

100.00 _ $ 11

11D.OO R 3 I1

lID.DO _1 5 33

DIFfER(NTIAL C_I_RI[CTI(_tl

T0[-I.04RO TRA 1.1011l TC3-?.$143 _N 1.1_*0_

RO[ .1_27 R_A .19?7 RC3 -.5_82 FAU .0_44

_0[ -._5R7 rRA .9t_4 FC$-2.9132 RIP 17764

80[ 1.095£ M4 l.l£$l BC$ 7.3_5 rSP -79_

OI&TAN¢£ 518.875

_.40$ GAL 2,30 AZL 91.9_ K_ 149.?T SNA 124.Z9 [C¢ .Z1353 INC 1.5478 ¥1 79._Z?

37.414 GAP 9,114 AZP _9,49 TAL 171.49 TAP 6|,28 RCA 97,74 APO 15D,84 v| _9.Z_9

?9,9? ZAP |lO.J_ ITS 3J9.14 ZA[ 119.91 [T[ 191.3J ZAC 64.40 [TC _86,92 CLP-165.75

OLA 5,44 RAL 131.23 RAD 855?.4 Vl[L 11.524 PTH _.01VHP 8.793 OPA 9.3Z RAP 115.52 (CC 1.1880

L-| TIN[ |NJ LAT IN| LONG IN| RT AiC IN| AZ_TH |NJ TI_ PO CST TIN ZNJ Z LAT IN| Z LONG

£_S9.48 -20.01 44.L_11 345.31 109.9_ $ Z 41 1658.5 -17.?Z 56.80

4S45.?0 |1.49 19£.54 343.59 $3.J4 ZO 0 18 39G$.? ?.90 185.73

11_7,92 -11,_O _4,_ 344,95 111o18 ? ZZ 11 1387.8 -J8,41 16.58

4_0_._ 12.)3 |73.44 )43,13 $2.59 11 IS ] 3?09,6 _.57 J4S,SB

1733.9£ -23.R8 5.30 34_.t4 115,22 $ 32 _? !155,9 -20.28 5SS.00

4114.$3 14,60 157.32 $41.15 51,74 _2 14 ? 3514.4 10.55 15D.?g

N|O-CI_NIII[ [X[CUTIOI ACCURACY ORBIT O[T[RNINATION ACCURACY

dr_T 35_.$ _ 545.9 $G3 141.9 ST 1970,5 SR 131.6 $$ 7]Y.5

RRT .$tl2 _ ,$933 RTF .9459 CRT -,7174 CRS .642? C$T -.9938

$CA! SR09.Z R_$ .0413 R13 .9491 LSA Z008.8 NS4 176.9 $SA 18.4

SGI 5595,$ 9GZ 390,8 7HA ),9) ILl 1878.1 (LZ 160.? ALF J74,89

1553



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAYE[ APR ZZ 1164 FLJ¢,IAT Till| I#E.D0 ARRIVAL DATE[ OCTZl 1964

N(LIOC£NtmZC CONIC

RL 150.51 LAL -.00

NP 107.S5 LAP ].eE

RC 163.$51 GL -IE.i$

PLAN(TOC[NYRI¢ CONIC

C$ 1E,1S4 v_L 3.4JS

LNC_ AZNT_ LPKN TIN(

tO.O0 5 4# 43

IO,OO 11 45 43

100.O0 ? 11 3!

|00,00 80 .$ II

110.00 8 Ea IZ

II0.00 E| ? Z+

0JSTAN¢( $_4.6E1

L¢_ E11.90 VL El.AlE ;AL E.P5 AlL 91.?0 NCA ES$.0I S_A

LOP 104.90 VP $?.310 GAP 10.01AEP 19.50 TAL |TO.OE TAP

Of -13.ZS ZAL ?I,IE ZAP Ill.ST Ill $11.19 EA[ IEg.lS (rE

IE4.04 E[CC .E1760 |NC 1.1|?1 vl E|.SZP

93.03 ICA 91.0S APO 151.03 vt 3S.135

lO0./S ZAC 65.£9 (IC 166.$? CLP-166.Y8

OLA 3.13 NAL 134.10 NAO 6561.5 V[L 11.556 PIN E,01 VHP 6,S$9 OPA S.67

L-| TIN( IN| LAY IN| L_NG IN| NT ASC |NJ AENTH |NJ TIN_ PO CST T|N

£EZI.OS -IS.?E 41.I_ )48.8? |IO.?A 6 _5 4A 16EI.0

4SE?,|I |3,)9 JN._ $47.40 84.80 _ O 50 40E?.I

ISSl.IS -ZO.SE ZJ.IO $48.)0 lIE.IS 7 44 El I$51.9

4370.51 14._ |?8,M 541.g7 63.45 El IS S 3770._

I/ES.iE -l},01 _,45 _4?,lS Jl6.00 I $1 59 I|E6.A

4169,75 16,53 II0,45 ]45,$1 §9.85 EE IS 55 $56S.Y

OIFF[R(MY|AL COII[CTIONI MIO-¢OUtK [XlCUTIC_ ACCUlACY

TDE[-].1811 ?ha |.liST tC3-6,949E 6_U 1.1311 SGT t440.1 IGI 533,0 SG3 E31.?

ROE ,|E_ tlA .lO?_ R¢_ -.SOIl FJU .03513 RNY .44T1 _ .14_7 mYF .949E

FOE -,6994 F/A 1,00_ FC)-E,SSSI II_ 1?8?8 I_ 5889,1 1_3 ,O}I? 113 .$494

80t[ i.I S6E IMA | ;Alll 8C_ 6.H13 Flip -71| I_l S1$|,4 _ 3H.3 TNA 3.85

_AP 116,58 [CC l.IOOO

JMJ _ LAY INJ E LONG

-16.73 )A.50

9.86 18i,36

-lY.44 |4,45

10.55 1?0,19

-19.33 356.ZS

IE,38 IS3,81

GR6|T DETERMINAT|C_ ACCURACY

ST IOG1.8 M Z3G.3 S6 T51,5

CRT -.7|95 CRS .8480 CIT -.9951

L6A E|SS.8 N6A 1?8.3 _SA 18.0

EL| _68,8 [LE 164,6 ALF 175,Z8

LJI,JNCN 0AYI[ A_ EE 1N4 FL|GHT TIME 18A.00 ARfl|VAL OAT[ OCT E3 198"

M(L|OCKNTRIC C_NI¢ 018T(K[ 510.33S

RL 110.39 LAL -.00 LC_ IJl,IO vb li._10 GAL $,_ AIL 8|.14 HCA ESS.lS IRA IEA.?S (CC .11186

NP |0?.S_ LAP |.7_ LC_ IN,IS Vff 37,1_4 GAP |0._ AIR IS.IS TAL |11.S4 TAP 14.7_ _CA SS.$E

NC 1i5.$88 GL -19.59 GP *|I.SS ZAL 73,T$ lap 141.41 (18)17.|4 Z_[ 119.78 [T[ |_0.t5 ZA¢ 68.1E

PLANKTO¢[NTRIC CONIC

C_ IS.O|| VI_ 3._OT O_A I._ #AL |_8._I N_0 8$tT,S V[L J|.S_3 PYN 1.03 W4P ?.|t3 OPA S,91

LNC_ AZMT_ LNCN YINE L-I TIN| IN| LAY IN| L_NG |NJ RY AJC |NJ AZNTH IN| TIN_ POCS[ TIN

_O.OO 8 |l 10 IJN.J8 -|8,$4 _.8i _Sl.|4 111.45 6 47 39 |$88,S

90,00 |8 43 48 4_181.44 |5.1] |l)l_,14 _SJ.)E 83.78 _0 ,_ 3d 4088.4

100,00 ? 33 34 lll$.Ol -IS,J4 ll._ 391,75 Ill,IS 8 Y 39 15Z3.0

100.00 lO 4 | 4411,$4 II.00 |_0,47 $50,11 64,41 El 1? 31 M19.3

110,00 8 4d _ 1701.II -I_.18 I.SE 330.55 Ill,iS 9 IE 41 1101.6

110,00 El 9 41 4113.?l 18,H 163,54 )41.lI _0,95 +E _O 10 38E3.?

|NC 1.84E3 ¥1 EI.6E?

AP_ |51.E5 VE 33._41

(TC E63.|3 CLP-187.79

0lYVE_[NT|A_ CO_N[CTION$ NI0-CO_K [_[CUTION ACCURACY

T_[-J.3£S_ TNA |.4_ yC3oS,S341 _U 1.13_4 SIT 5_8.1SCA 5_0,9 SG$ EI$.8

ROE .1377 _tA ,lITJ R¢3 -,44T| F/d@ ,0_4_ _? .S_50 RIf ,II5_ NTF ,9493

tO[ -,7148 FNA + 1,034/ r¢3-1,_3 IV lSI_ _ S711.8 Rl3 .0£11Rl_ .$494

80[I,3370 MA l,Sl_i 1¢$ 6,54S9 rV -T41 8GJ 58_7.9 SGI 401.3 THA 3.34

RAP 1_0,86 [CC 1,_141

IN| E LAT IN| E LONG

-15.86 3E.54

|1.?1 lIE,9!

-16.58 11.64

1E.4£ 173.51

-18.51 35A,#0

14,31 156.79

086110(Y[flM|NATION ACCURACY

tT 1£$4.3 SR E4E.E SS 77B,4

CRT *.714S C83 .6346 CST -.996D

LSA E371.4 NGA 181.0 $SA _4.1

[LI EE4I.I (LE 168.9 ALF 179,_4

LAUNCH DATE[ APR ZZ 1_84 FLIGHT TIN( |96._ ARRIVAL OAT( _T |5 1J64

NE[LIOC[_TRIC CONIC

RL lS0.3f AlL -.1_ LOt, 111.90 VL

RP IOP.IE LAP 1,99 LOP 111.39 VP

RC |17.381 GL -14.03 GP -JE,iI ZAL

PLAM[YOC(NYR|C C0N|C

C3 J4,0J4 VHL 3,74d

_IqCH AE[NTH _I, ICH TIN(

tm.oo e 31 3Z

i)0.00 18 tA ZS

100.O0 Y 54 IS

100.O0 20 $

llO.O0 9 3 33

110.00 El IE 33

OIFFE[I(NT|AL ¢OQN(CTION8

TD[-1,4775 YRA 1.7087 TCA-S.||S5 IAU J.|484

RO( .|489 mlA ,IE6_ RC$ -.3171 t_J .05115

toe -.7940 IRA 1.01)4t FC3*I,SE3I 811P J83_0

iDlE !.4BA8 MA 1.7Z36 8C$ 8.1Et4 FlIP -71?

DIGTANC( 53_.0|4

ES.E?9 GAL 3.?E AZL 91.$8 HCA E59,49 _4A 113.54 [CC .EES43 INC 1.9831 vl _.617

37.34E GAP |0.?S dZP IS.S4 TAL 167,07 TAP 66.56 RCA _S.36 APO 151.31 v£ $$._A6

70.79 ZAP 143.34 [Y6 $15,?8 ZA[ J_9.?E EYE| 199.79 ZAC 66.Sl ElY( E$5,E9 CLP-|IS.?8

OLA .94 8AL 138.441RAO 8597.8 V(L 11.938 PYH E.04 VffP ?.313 OPA 10.06 RAP IE3,|8 (CC 1._306

_-I TIN( |NJ _AT |NJ L_NG |MJ IT A$C IN| A_4TH |_J TIN( PO CST TIN IN| _ LAY |NJ E LONG

E18|,?? -|8.E5 31,I9 355.8S 11_.05 ? 9 34 1561,9 -15.10 $0,80

474?,I? 11,74 _03.S4 $SS.34 46.11 10 3 33 tltE.I 13.46 196.40

1897.$8 -IS.|? 18._ $55.E9 |13.39 8 E$ 57 |ESS.0 -IS,IS |1.15

4489,88 17.$5 183,$3 )S4.SE 95.41 El _ ? 3886.S 14.19 176.84

|M|,E9 -El,44 ,ST 3S4,04 1|?,|_ 9 31 3$ 109|.3 -17,83 333,G1

4EPS._I _,_Ht IN,ST 3$3,84 91,74 _E E$ 5| _76.4 16,16 |f9.76

NID-COu_IM[ IX|CUTleR ACCURACY OISlY 0(T(RNINATION ACCURACY

_T ITS1,1 _dl 50_,9 SG3 E19,4 ST E397.6 _ E47.8 IS 8OZ.4

RIT ,e0_4 Rmr ,$fo5 RTF .EASE C_T -.?16a _s ,66E? CSy -._8
_G_ 5?$0,? R_3 .0IS3 R13 ,ISDO LEA E333.7 NSA 18E.8 SSA _£,4

!_| $746.4 I_1 405.S THA 3,07 (kl EA04.E (LE 17_,5 A_f 175.74

LAUNCH OAT[ APR EE 11)64 FLIGHT TIN| 1_8._0 ARRIVAL DATE OCT 17 1964

H(LIO¢(NTIIC CONIC

RL 130.39 LAL -.00

Rp lOT.50 L_P £.10

RC 118,399 GL -14.38

PLAM[TOC(NTRI¢ CONIC

C3 IS.ITS V_ $.8_

L+ AZmt+ L_C. TIN[

• O.00 8 Sl SI

_0,00 18 El

100.00 I 14 l

100.00 I0 T T

II0,00 f II 14

110o00 £1 l$ 44

OIITK[ Ill.ill

LI lII.lO VL ll.ll/ IlL 4,14 Ilk ll.ll _0 lll,?l IlI£ II$.IS (cc .93151 IN<: l. Illt vl EI.OIY

LCP ||4.19 VP $7,3I? GAP Jl,ll AlP t9.?$ YAk IS9.tO TAP IM1.$3 RCA S4,?S Alto 1$1.8E VE 35.190

GP -||.i_ EAL 87.81 lap 144,$4 [YS $14,|T ZK |lS,ll EYE |89.$S ZAC 6?,_ (TC E64.?S CLP-18S,?3

O_A -.)6 NAk 141.M NAO I947.I V[k ll,lll PTN 1.04 Vt4P ?,584 OPA |O.IE

L-I YIN[ INJ LAT |N4 _ |MJ RT MIC JNJ A_PI_?H IN| YIN[ POCIT YlN

II_,49 -IT.14 31.78 ISf._O III.4f ? 18 31 lS$S.$

400t,10 ll,ll _07o1| _8.44 S?.IH_ LeO 3 41 4_03.1

1877.83 -Igoll "1T.10 $$8,1_ 113,81 8 45 If |I??,9

4S41,1_P 18,|f |IT.AS 33P,0_ 88,85 EJ _ 49 _4E.?

I145.1g -If.l) )51.I# $$?.$I laY.S| 8 49 $8 I085,_

4$1T,H I|.?_ lifo?l $S?,?l 81.+$ _l _? IE $?EY.f

OIFt[I_N?IAL C_fl_C?|ai8

TO[-I.IE?A TtA lof$_O ?C$-$,1181 I_ I,I$I|

• _[ .1578 find ,1591 IC$ -,$SOI VAU .Ol_kll

rOE -ol?H flA 1.1939 Y¢$-I,H/? ISP |84fS

DO[ 1,6390 MA 1,$473 8C3 3,6_4S fSP -gSE

_|0-CllIIII [IICvTI_N ACC_ACY

IGT $?#1,_ 1041 48?,? 893 _O?,l

_T .S_ Rff .$$49 RYF .SSO4

1_4 S_0£.8 II$ .0157 813 .SS0S

SOl S781.5 _ A08.8 T_A E.SZ

RAP IE3,47 (CC |,E498

|NJ E LAY IN_ I LONG

-14.A8 ES.37

IS,I0 199.85

-13,EA 9._4

|3,S? 180.14

-I?.E9 33E.48

17.91 19E,71

_ltlT 0(TERN||tAT|ON ACC_SACy

ST E$44,$ IR E34,0 96 811.4

CJI'_ *.7195 C88 .6?JE CAY o._SYA

LEA E6TS.E NSA 184.8 $6A _I.0

ILl EStO.9 (LE J75.9 ALF J75.87

1394



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)
i

LAUGH 0At( APf Zt 1144 IrLfT,_T tim( I_0.00 ARRIVAL 0AT( OCT 19 1044

0ISTAN¢( 547,Z$S

4.Yt AZL 9Z.Zl HCA +85.9| _4A I+$.0S (CO .+$Q?Z

11.14 TAb lG4.I) TAP ?O,ll RCA 9$.SZ

311.31ZA£ 120.59 [T[ 111,01ZAC $1.43

NELIO(EMTmi¢ CONIC

Ik 150.31 LAL -.00 LOt. 311,10 VL ZI.III ;AL

RP 10?,4t LAP +,+S LOP 117,0t VP 37.393 GAP ll,S4 AZP

IC 171.113 GL -14.1$ GP -ll,J9 ZAL 14.t9 ZAP 115,41 (TI

ffLAN(TO¢[NTRIC ¢ONI¢

C$ Ji.513 VNL 4,063 0LA -I,S$ RAL 141.00 RA0 iS+?.? V[L

LNCH" AZNTH LNCH Y;NE L-| TIN( |NJ LAT INJ LGNG |NJ

00.OO ? 1£ I 111|,14 -iT,rE $S._

10.00 11 47 14 4111.?I 11.1S 410.$4

1OO.O0 I $£ 4S 114|.?9 -11.11 11.13

100.00 tO I 11 451/.01 Z0.63 110.11

110.00 + 39 II 1153._3 -_0.?1 351.II

110.00 £I 19 11 4311,$I 33.35 IPE.gO

lk_ 2,1571 vl Z$.lt?

APO 1$+.17 v_ 35.254

[T¢ 364,13 CLP-I?O.?I

11.743 PTH +.07 VNP ?.11t OPA 10.10 RAP 11?.71 [CO 1.17_0

R? ASC lNJ AZNYH ZNJ TIN( PQ ¢$T TIN INJ E LAT INJ + LONG

E.I? 111.|$ Y 41 30 1541.1 -I1.Sl El.St

$,61 1t.19 +0 I 16 4411.8 15,64 +03,45

+.S$ 114.14 I $ 47 1111.1 -14.17 t.00

3._0 6?.87 11 +$ S$ 39t7.1 1?.44 113.41

I.f0 117.79 10 S $A 1053.3 -16.81 351.00

1.15 64.10 ++ 33 10 3178.3 1t.51 165.67

0|KPEN_NTIAL C_CTJG_ NJ0-C0t_qK (X[CUT|ON ACCURACY OQB|T DETERNI_$TJON ACCURACY

Y01-1.71_1 YNA E.II_l YC3-9.1400 BAU ].111E _;? $819.4 _d_ 4_.1 _3 IH.3 Sf E$?S.? M 360.3 J8 ISe. S

• 0( .11t9 _J .1435 R¢$ -.J044 FAU .OEI?E R#T .9343 _F .9180 RTF .9511 CRT -.?340 CRS .8ROd CST -.t973

rO£ -,IO$t FffA |,1 ?50 rC3-I.4OO0 IL_ |113_ _ $131,? _$ .0017 RI$ .1511 LSA 1101.t N$A II6,T SSA I+.8

80( 1,?111 MA I,I144 KS S.ES$1 r_ -_kl Kl _IES.E _ 411.1 YHi 1,57 (LZ +M+,4 [k£ I79.1 ALP 175.93

LAt.q1C_ 0_T[ Af_ _+ 1_J4 FLIr_4T T|N( 193.00 ARRIVAL OAT( OCT 31 1964

_(LIO¢[NTRIC C_IC

RL 130.$t LAL -.00

RP 107.41 LAP 1.3_

RC J?3.EII _ -J4,_1

PLAN(TO¢INYRI¢ CONfC

¢3 11.011 ¥_q_ 4.ESE

I_.00 T 30 E$

_O,00 10 41 14

100.00 I SO 3O

I00.OO Im 11 41

110.00 0 S$ 55

011T_*¢[ 553._01

LOt, E]J.90 VL _4.157 _L $.37 AZL SE.30 _¢_ ESI.E! SN_ IEE._O [¢C ,34_41 l_C +.31E0 V_ +_._1

_(_ |EJ,J_ YP _?._ GAP JE,JO AZP _,17 TAL 1_,t? YAP ?J,tl RCA 9_,0_ A_ 133.$_ V+ _3,Z36

IP -|0,70 ZAL _._ ZAP JR.)9 (?1 _10,13 1,411[ 110,53 1?[ 1_P.6? ZAC 61.13 [TC 343.71 CLP-I?I._

OLA -E.14 NAL 14?.S$ RAO I$4?.T _q[L II.IO9 PYH 1,09 m_ 9.0?6 0P6 IO.O0 RAP 13O.II (CC I.+f76

L-I TIN( INJ LAY |MJ _ |MJ +Y ASC ZmJ A_NTH ZUJ TIN£ PO CIT TIM INJ + LAT ZUJ + LON+

1101.71 -Jl,l? $4,09 1,69 113,09 0 S $+ 1501.? -13.60 +?°?4

4911,91 _.1_ 114,|4 7,04 ?0,41 +0 11 10 4_1i.5 ll,0i fOi,l_

10_O,41 -17.11 1_.43 _.I$ 114.30 I 31 _0 1_50,3 -14,44 1,3_

4950.11 +1.9S IJ4.15 7.44 69.11 31 El 11 40$0.+ I1.13 1lA.+!

1e49,41 -_0,$1 $51,S0 4,15 111.91 I0 E) 10 1041.5 -16°51 331°33

4417,?4 El,iT |?i.O_ i._ 15,5t EE )i 40 ME?,7 +I,1? 1_,13

DIFFIR[MTJAL CC_R_CTJON8 _10-(_R,I_ [J_ECUT/_ ACCURACy ORBIT OETERNINATION ACCURACr

7K-1.1341 TRA £,44_e$ Y¢3-4,_041 +_J J.JI11 KT $841.5 _ 4?4.E 113 Ifl. ? ST +Ptl.3 SR 443,1 $$ 846, Y

• O( .1131 _A .£513 RC$ -.Else rAU .01451 RRT .4_0 _r ,4115 NYr .131? CRY -.7+t7 CNS .4814 CSY -.tt81

TO( -.lift rRA 1,1113 _C3-|.1711 O_P 11_4 N 5t17,9 _$ .00_0 NI$ .151T L$A 4t40.0 MSA II1°1 JSA 18.?

gO( 1.143+ M, +.43e5 0C3 4.3133 FJP -G41 J_1 5t53.4 SGE 413.4 THA +.34 EL! £?15.1 [LZ 113.3 AL_ 175.99

_a_C_ OAT[ aPI Z+ 1_4 FLIGHT T1_e_ 114.00 ARRIvA_ DATE NOV _ 1964

gELIO_(NYRIC CONIC

RL 130.3_ LAL *.O0 LOL 111.t0 vL

NP 107.41 LAP +.51 LOP iZ4.37 VP

RC 173,147 GL -14.11 GP -10.44 ZAL

P_AN[TOC(_TNIC CONIC

C3 1_,174 VHL 4.451

_H AZ_/_ _N(H TJN(

_.00 7 47 37

10.00 11 51 33

1OO,00 I ? II

100,00 _0 14 35

110.00 IO 11

110,00 J1 1_ 44

01FFERENTIAL C_R(CTIONI

TO(-+.0t?O TNA +.t1_7 TC3-4._103 BAU 1.1353

1101[ ,1t77 R_A ,+$1| RC3 -.E301 FAU .OEE$0

FOg -.1631 _RA J.ES53 FC3 -.113? BSP 1+171

_[ Z.JO+3 MA E.7051 0C3 4._14 F_P -611

0ISTANC( 558.305

36.11T GAL 5.91 AZL 13.53 H_A 373.47 _A 133.57 (CC o34161 IN( _.3361 v| _1.4t?

$7,340 GAP 13,51 AZP 90.11 TAL ISl.2+ TAP 75.68 RCA 13.0t APQ 153.05 V_ 33,_38

59.07 ZAP IS?._4 (TS 3O?.63 ZA( 139.4$ [T( 113.$6 ZAC 41.13 (TC +G3,_0 CLP-IT_.60

OLA -3.1d RAL 149.t_ RAO 8567,_ V[L 11._1_ PTH E°JI _'_P 1o]41 OPA I,J$ RAP 13+,44 [CC 1,3_71

L-1YIM_ INJ LA7 INJ LONG JNJ R7 A&C INJ A+_ATH JNJ TJN_ PO CAT TIN INJ + LAT _NJ + LONG

+01t.17 -14,63 34.33 10,43 1131_3 S +_ 37 1411,1 -13.34 +?._|

4t41.11 ZE.II +|?._1 11.11 71,84 10 14 +3 4361._ It.A£ 101.97

I141.97 -17.1+ 14._8 9.91 I14,14 I 37 5t I443.0 -14.10 t.8J

4704,06 +$.17 117.53 11.?3 ?0,56 +I $+ 37 4104.1 +0.30 111.JO

1341.55 -Z0.31 351.37 1.$$ 110.05 !0 31 5? 1041.4 -16.47 351.33

4476.33 11.00 11t.11 10.53 66.11 ++ 41 +1 _176.+ ++.16 171.+0

NIO*C.(_M_[ (X[CUTION ACCLMACY QItOIT DETER_Ik_TZON ACCt.MACV

SGT 5877.3 _ 435.5 1G3 114.4 ST +111.3 M 373.1 $S 13S.I

RRT .4331 _Br ,443? RTF .153t CRY -.735+ ORS .ilt1 CST -.1_5

SCI_ 9895.7 RE3 .l)D]4 113 .1_13 LSA 30EI.S N+A 190,E ++A )Y.I

3GJ $1t1._ $+E 414.3 THA l.ll ELI 1t11.3 [++ 114.1 ALF I74.01

LAtTNC_ Odt( APR _£ 1964 _LIGHT TIM[ 114_.00 ARRIVAL OAT( NOV + 1f64

_[LIC(E_?RI¢ CONIC

RL iS0.3t LAk -.IX)

R? 10?.47 LAP +.+S

W¢ 177,04S GL -14.11

PLANI[_OC_NTR|C CONZC

¢3 +J._40 V_L 4,II_

LNCN AZMTN LN_N ?|11_

1_.00 1 3 $1

I0,00 II 34 I

JO0.O0 I 13 4

1OO.OO IO I7 37

110,OO I0 +I 13

110.00 I1 30 45

01STANC( $d$.741

L_ +ll._O VL _,077 GA_ 6._ AZL _.64 HCA +_S.71 _A 1££.33 (CC .35531 |NC _.613£ vl EI.68?

b_ 137.61 VP 37.313 GAP 15.08 AZP N,E? TAb 159,70 TAP 75,4_ RCA !1,01 A_O 153.57 vt 3s._sO

GP -10,01 ZAL 37,10 +AP 1_.03 ITS 3O4.71 ZA( IEI.31 IT( 1_.03 ZAC 70,51 [TC ++_,70 CLP-173.33

DLA -4.SS RAL _9Eo34 RAD +$+?.9 _[L IJo_?_ P_ Eo13 V_ I,_$ DPA t._0

L-| TIN( INJ LAT ZNJ _ |NJ R7 A_C INJ AZNTH INJ YZN( POC+T YIN

_P$,J7 -1t.3O 34.01 14._0 J13.34 I 311 47 1413.E

3OEE.O$ E$,J7 _1,0_ 13.44 73.E$ _0 I? 50 4411.0

11_1.47 -17.$4 14.71 I$.?0 114.31 9 $3 44 I13J.7

473E.71 14.37 E00.M 1+.0+ 7E,O0 +1 $4 4t 4133.I

lkl,$e -_0._ 330,_ 11,33 118.03 10 $_ 4t 1041.4

4513.83 +7.+3 183,33. 14.38 _.41 ++ 43 9 3t_3,1

0IFF(IRNT|AL r._NN(CTION1

TK-I,lt3S TNA 1,1753 TC3-3.J403 0AU 1,1334

NO( .II_P RRA .E339 NC3 -.1954 FAU .0_0_?

F01 -.1311 FRA 1.1141 FC3 -.|JSl 0N" 19007

BO[ E.E738 MA !.tl73 8C3 3.973J FIP *$11

M|0*COU_ [_CUTIO_ ACCURACY

SGT S_O0,? _ 4_4o? 11_3 I??.S

RIIT ,4143 RNF .4031 RTF .9531

SgJI.E RE3 -.OOJ3 R)3 .tS31

_GI _9'03,1 $GZ 421.$ THA J.81

RAP 134,74 £CC J.381J

INJ + LAT INJ + LON&

-13.11 £+.14

z0.ee EI1.ze

-14.10 ?.tO

_1,$1 113.11

-I+.47 $51.3_

14.07 174.59

ORBIT O[T[_NINATION ACCURACY

3T 3179,7 M +7t.1 S$ 161.3

CRT -,74++ ORS .710J CAT -,99_7

LSA 3J01.5 NAA 111.3 S3A 16.9

ILl 4t84.9 [L+ J83,6 ALF J?6.0J

1555



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE AP8 ZZ ISSA FLIGtAT TIN[ |||,O0 ARRIVAL OAT[ NOV 6 116/

HEL IOC[NYRIC CONIC

nL 150.59 LAL -.OO

RP 107.47 LAP Z.?Q

RC 178.11,Z3 GL -14.8Z

PLAN(TO(_([NTR | C CONIC

C3 Za.$Jt VHL 4.931

90.00 S 111 •

90.00 18 S+ 57

I00.00 9 37 9+

100.O0 tO ZO 40

110.00 IO 40 tZ

110.00 tl SA _3

DISTANCE 919.108

LOL Ill,f0 VL Zi,0_l GAL 7.$| AZL SZ.80 NCA Z78.96 SNA IEZ.]0 ECC .86868 INC E.7998 vl ZS.SEF

LOP 130.97 VP 97.181 GAP 13.8_ AZP _0,44 TAL ISS.SS TAP ?7,91 RCA tO.G3 APO 154.17 VZ 35.ES0

GP -9,79 ZAL 94.8| ZAP |IUI,TT ET$ 5011.39 ZAl[ 1_9.3| ET lr 187.8| ]'AC ?1.18 ETC EIIE.EE CLP-I?4,4T

OLA -S,_l? RAI, IS4,Sl RA0 SSIMI,0 VI[L IE,0?0.PTH Z,J8 VHP 8,888 0PA 9,30 RAP 187,07

L-| FINE |NJ LAT INJ _ |HI RT A$C |NJ AZNTH INJ TIN[ PO CST TIM INJ E LAT

LJ084_43 +I8.48 34.0_ 1?.87 113.38 8 94 E 1414.4 -19.18

S07E.98 84.|3 E24.41) ZO.?8 74.1'1 EO El _ 4479.0 El .SO

1840ot| -17,58 |4o111 |?o47 1|4+58 l0 8 31 I 1_40,E -14,11

4808.43 _5,811 _04,_3 _0,4_ ?3.4¢ _J 40 5E 4_0_.4 EE,?7

1644,79 -IS, 49 338.48 15.95 1|7,98 lJ ? 46 1044.? -16.58

431_, 911 E8.38 I115,50 18.J_11 ?0.06 EZ 51 4 39?D.? E5.38

OlFIrERI[NT ! AL CQmt[¢:T |¢X48

POI[-E,4350 FRA $.£758 TCA-3,5?_r£ BAU J.ISZ9

RDE .8314 RRA +.tU4 RE3 -.1838 FAU ,OJMZ

FOE -,STRS FRA 1.333J FC3 -._9 11_ 181|8

B,DE E,,414W 911A 3.ZII$S liE3 $.S180 FlY *577

M|C)-¢4_JI_I_ []_CUT|_4 ACCt_ACY

_GT Sl)lll.4 11GR 443.11 8G3 11'0,8

RNT .M411 R_r ,.$959 RTF .9550

I_B 5885,| R_3 -.0037 R13 .99_0

_1 SD_O._ _ 40g.4 THA 1.66

£CC i.400E

INJ E LONG

ES.0S

ElS.SS

7.73

1S8.93

951,_1

I??.SS

(_BIT OET[NtAIN_TION ACCURACY

S1 _OS4.5 M ESA,8 SS S_8.9

CRT -.7497 CRS ,?EO? CST -.S889

LSA 318E.0 HSA ISE,I SS_ _6.1

ELI 906_.0 [LE 188,0 ALF 175.SS

LAUNCH OAT Ir APR EE II_4 IrI.IG_T TI_E EO0.O0 ARRIVAL DATE NOV 8 I164

HI[_IOCENTRIC ¢GNIC

RL |S0,39 LAL -.00

RP IO?,4? LAP _.87

RE 180.79£ GL -IA,?0

PLANKFO¢IMTRI¢ CONIC

C3 E?.Ol3 v_L 3.10_

L_N AZ_FN Lt+CH _11t[

• 0.00 8 33 £3

• O.O0 IS _9 ST

IO0.GO 9 31 3E

1OO.00 IO _4 I_

110.00 IO S3

IIO.O_ El 38 !

D|IT_NC[ $74.3_5

LOL |ll.JO VL |S,_I)S GAL 8.05 AZ_ _.9A _ _8_.L_0 1,14_ 1_1.97 [¢C ._TOS9 1114:

LOP 1854.1_ VP _?.ISll GAP 14.11 AZP I10.1_ TAL |t_,84 TAP 79,15 R¢_ 88.90 APO

GP -9,51 ZAL 5_o55 ZA@ 10ti.44 [?$ 897,56 ZN[ |_9._ [_£ J87o57 Z_C 71.84 [TC

E.9386 Vl Eg.6E?

194.85 VE 38.ES0

861,75 CLP-IF5.40

DLA -4.1_ RA_]SS.?8 RAG 831_1,1 VI[L |Z.I11A PTH _.18 VHP 9,_33 DPA S.SS RAP 138.38 ECC 1.4854

L-| TJN_ |Ha LAF INJ LGNG INJ RT A$C INJ AZNTN |NJ TIRE PO CIT TIH |NJ E LAT INJ E LONG

EOS?.A8 -16.37 34.1_0 _I.?S I|3.30 8 8 _3 1487.5 -IA.E? EF.O?

S|_.75 E4.811 _7.89 Z5.14 ?8.El _0 E5 _ 45ZE.8 EE.S4 E19.87

1844.4J -17°89 |9.07 J|._3 114,49 |0 _ )S 1Z44,4 -14,E4 7.98

4151.05 I_..18 _807.58 _4.110 ?5.0£ _I 45 9 4_51.0 83.88 111.59

11_1,$5 -L_O.?O 358.8? 19.87 117.83 II ZO 59 10S1.+ -16.8_ 3SI.SO

4SI8,1NI L_9,39 188,_11 E3,7£ ?I,?0 EZ 58 E 4011,? El,SO 180,60

ORBIT 0[T[RNINAT|ON ACCURACY

_T 3113.8 SAt E_0.4 88 SSS.O

CRT -.7_7I CR$ .730S CST -.SSgO

LSA 3840.0 MSA 19E,S SSA 1_.4

[11 3181,8 (LE 18S.9 ALF 175,15

0ltrE_[NTIAL ¢_llKCtlC=_tl M|D-¢OI_K [XECVTJCW ACCURACy

YOK-E.8OII.T_A 3.39?8 tC3o3.1118_ +AU 1.1330 SGT S_1.8 _ 43_.9 9G3 1_4._

ROE .E504 RRA ,_?I? RE3 *,I_O FAU .0IiSi R_T ,_k440 RRF ,_58 RTF ,9584

FO_ -.194_ FRA 1.3778 _C3 -,54_4 SIP I9|_11 $G_ 5_4d,8 R_3 -.00_0 R19 ,9914

I_[R.StOI MA 9.1_1_ 8C9 3.19Z4 FSP -583 SOl 59_0,7 SGE 406,3 THA 1,41

_AUNCH OAT[ APR ZZ 19_4 FLIGHT T|R£ ZOZ.DO ARRIVAL DATE NOV 10 19_4

HELIOCENTRIC CONIC DISTANCE _71,589

RL 1_0.31 LAL -.00 LC¢ ZIJ.90 VL ZS.960 GAL 8.80 AZL 93.08 HCA Z8_.4S SMA

RP 107.48 LAP E.S? LOP 137,37 YP 37.13| GAP 14,S0 AZP _0,_Z TAL 151._8 TAP

• C 188.S81GL -14.13 GP -9,21 ZAL 50.41ZAP l?O.OS E18 893.19 ZAE IZ9.1E ETE

PLAN_.TOC[NTRIC CONIC

C3 $O.EZS VHL S.418 DLA -8.71 RAL 159.85 RAD 69_.E V[L 1Z.313 PTH E,ZE VHP

LNCH AZMTH LN_H TIN( L-| TIN_ INJ LAT INJ LONG _NJ RT ASC |NJ AZNTH INJ TIN[

90.00 S 46 41 Z104,08 -IS.Y4 34.60 Z5,53 ||3.17 S _| SO

90.00 IS 3 • $1Tl.40 ES.TE Z$1._$ Z9.51 ?T.?4 E0 _S 19

100.00 10 4 _9 1858,|0 -1?,91 J5.54 _4.99 114.34 10 9_ 48

ADO,D0 ZO E• 48 48_.81 ES,97 El0.8? 89.19 71.59 E! 49 El

llO.O0 11 S 49 1881.51 -ZI,OE 959.4? 83.39 II7,60 I1 $3 Z)

110.00 El 43 El 4881,89 _O,)J |91,_8 ZS.|T ?3.39 E9 | E

OIF_ERENTIA_ CONRECFZCI_IS NI0-COJRSI[ £XI[CUTIOI ACCURACY

TD[-E.7937 TRA 3.9357 TC$-E,8345 _4J 1,1464 $GT 5881.E 9GR 4EI,I SO3 158,3

ROE ,ZYll RRA ,879| RE3 -,ll41FAU .015_4 RRT ,5007 RRq r ,_83_ RTF .9581

FOE -.SI19 FRA 1,4_03 FC3 -.4385 88P 19Z_A SG_ 595Z,Z R_9 -.DOS| R19 .9581

• ot E.80_I MA 9.945E Be9 E.8368 FIR -SAt SGS 59311._ SGE 40_.0 THA I.Z9

IZI.6S ECC .ETgEO INC $.0815 VI ES.SZ?

81.OI RC_ _7.S9 APO 15_.61 VE 35.E59

|9T._4 ZAC TZ,4S ETC EGI._S CLP-ITG.$$

9.604 OPA 8.54 RAP 141.66 £cc 1.4975

POCST TIM |NJ E LAT INJ E LONG

1104.1 -|3,46 E?,46

45?1.4 EA,T8 EEg. IE

IESE,I -14,48 S.43

4Z18.6 84,86 EOE.?]

1061o6 -17,16 95E.48

4011,9 ET.T4 183.G$

ORBIT O(TERtq|NATIO_ ACCURACY

ST $16_,4 _ E95.$ SS 871._

CRT -.F684 CRS .7419 CST -.9918

LSA 3890._ MSA 19E.8 SSA 14.8

ELI $1?9.S ELE Isg.6 AL_ ITs.go

LAUNCH OAT[ APN EE 194184 FL|GNT T_N[ _04,00 ARRIVAL DATE NOv 18 ]964

H_L]O¢ENTRIC CONIC DISTANCE _4.674

RL ISO,AS LAL -.00 LOt. £11._0 VL _5,9_ G_k 9,98 AZL 93,_3 _C_ EBB.S) _AA IZl.49 ECC ,EBBS8 INC 3,_E_O Vl ES._E_

RP 10?.48 LAP 9.O8 LOP J40,SZ VP 37.10£ GAP J3.411 AZP 9J,04 TAL IS4.ZI TAP BE,_0 RCA 86.39 APO 151.47 VE 95.E57

RC I84.440 GL -|4,RE GP -8.08 ZAL 49._1ZAP 170.S9 ETS Z_.EZ EA_ 1Z9,01 ET_ IS?.IE EAC 79,18 ETC ES0.SS CLP-I?•.E?

PLAN_TO¢[NTRIC CONIC

C$ $$.819 VHL 5.1181 OLA -?.37 RAL 110.8_ RA0 6598.3 V[L 1_.44M3 PTH _._5 VHP S.989 OPA 8.09 RAP 148.13 ECC 1,55T?

LNCH AZNTH LNCH T_N[ L-| TIRE INJ LAY IN4 LONG |HI RT ASC INJ AZNTH INJ TIN[ PO ¢8T T|H IHJ E LAY INJ E LONG

_O.00 S 98 11 8114,08 -|?,OJ 31.ZI_ E8.50 118,98 9 54 Z5 1514.1 -13,75 E8.06

90.00 J9 S _ 5£18,_£ _8.37 _54._ 33.87 79.Z9 _0 39 Z9 4818.9 Za.SZ EES.95

1(30.00 10 IS S9 1888,08 -18,_ _9,_| Z8.75 II4.1Z 10 48 E 1_$$,1 -14,81 9.08

lOS,SO _O 31 19 4145.I9 E?,li _14,ll 33,58 78,19 El 53 44 4345,E 85,79 E09.88

110.00 JI J? |0 1S74._1 -E1.43 .E7 Z?.|0 |IF.Z9 11 4_ 4 |074.7 -1?,S0 959.Z9

JIO.O0 _l 47 M 47OS,33 31,13 195.0_ 3£.83 75.11 Z3 6 4 4|DS,3 ES,77 ISS.67

DIFFEffI[NTIAL CORII_CTICN,S N|D-C.,_J_8_ [_I[CUT|ON ACCURACY ORBIT D[T[RNINAT|ON ACCURACY

TO[-E.S981 TRA d,Et§3 TC3-_.S013 IAU 1olAA0 SGT 3940.5 8GR 410.1 SG3 15_.4 ST 3801.4 SR 899.? SS S79.9

RO_ ,8931 RRA ._1'_8 RE3 **093_ FAU .0|359 RRT ,Z53| R_F .8315 RTF .1600 CRT -.7?40 CR$ .FSEI CST -,9993

FDE -*SES| _RA J,4_44 FC3 -,S4?I 88P I130_ SG8 9994.? R_S -,0OR? R|9 .9_00 LSA 3991.E NSA 198.0 SSA 14.1

808 ],0005 RRA 4._040 8C9 E,50_O FSP -SIS 8GJ _941o4 $G_ 3_.5 THA 1.01 ELI 9814.S [LE IBS,} ALF J7_,85
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCN DAT[ APR ZZ 1964 FLIGHT TIN( 206.00 ARRIVAL DAT[ NOV 14 1964

H[L|OC[NTRIC CONIC

RL 150.39 LAL -.00 LCA. Z11.90 VL

RP 107.49 LAP 3.14 LOP 143.88 VP

mC IRG,139 GL -14.07 GP -8.81ZAL

PLAN(TO¢[NTRJ¢ CON|C

¢5 31.13Z VML 6.175

LNCH AZNTN LN_H TIN([

90.00 9 JD 61

90.00 19 9 51

100.00 10 Z| 13

100.00 ZO J5 0

I10_00 11 Z? 47

110.00 Zl 51 55

Olrr£R[NTIAL CORRECTIONR

T0[-3.1067 TRA A.Q?D_ TC3-Z. Ia96 BAU 1.1169

R0E .31Q? 6_PA .ZOOg RC3 -.0750 FAU .01195

to( -.P41Z FRA 1.5111 rC3 -.6714 8_P 18358

BO¢ 3.Z014 BRA A.SSS? 8C3 E.1909 FSP -497

0ISTANC[ 389.633

15.685 GAL 10.51 AZL 95.38 HCA _91.94 SNA 111._1 [CC .29865 INC 5.3611 VI 29.617

37.074 GAP 16.16 AZP 91.E? TAL 151,89 TAP 84.86 RCA 84.99 APO 157.44 ¥2 33._34

46.47 ZAP 171.01 [TP 686.65 ZA£ 168,89 £T_ 186.91ZAC 75,75 £TC 160.43 CLP-|?6,ZZ

OLA -7.99 RAL 181.89 RAO 8568.5 V[L IZ,GZ0 PTH Z.Z9 VHP 10.395 OPA ?.S0 NAP 14G.18 [CC 1.6_76

L-I TIN_ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH ;NJ 7114_ PO CST TIN _NJ t LAT [NJ t LONG

ZJZ?,E9 -17.38 30.05 53°05 111.73 9 48 8 1517.3 -14.13 _6.64

5165.51 Z6,91 157.97 59.E0 80.05 Z0 37 37 4665.3 13.37 Z19.54

1977.14 -18.61 17.0? 5Z.49 113.85 10 59 30 IET?.I -13.Z3 9.91

4990.89 68.63 EJT.AE 37.95 79.8] EJ 58 11 4390.? 16.56 Z09.OZ

1690.63 -11.93 1.64 30.81 !16.91 11 55 58 1090.6 -18,1A 334.16

4749.90 51.85 198._8 37.09 ?6.88 63 I1 5 4150.0 Z�,?Z 189.7Z

RIO-C_[ [_CUY|ON ACCURACY ON81T 0E 7[RNINA 71ON ACCURACY

$GT 5938.4 $GR 398.6 $05 IA6.8 ST 313?.0 SR 303.5 $$ 875.9

RRT .E069 RRF .1934 RTF .9810 CRT o.78Z7 ¢R6 .?6_? CST -.9994

9_ 5951.? R_3 -._087 RI3 .9_Z0 LSA 338|.7 NSA 190.8 $SA 13.3

SGl 5936.9 SGZ 381.9 THA .80 [11 3E45.7 [LZ 168.4 ALF |75,79

LAUNCH OAT[ APR Z_ 1964 IrLIGHT TIN[ JO8.00 ARRIVAL OA?[ NOV 16 IP64

Ht[LIO(CNTRIC COLIC

RL 150,3P LAL -.00 L(X. 611.90 VL

RP 107o50 LAP 3.61 LOP 147,13 VP

RC 186.019 GL -13.80 GP -8.91 ZAL

PLANt_T_[NTRIC CONIC

C3 a3.063 V_L 6,38Z

LNCH AZNTH LI4(M TIN_

90.00 9 Zi 18

90.00 19 13 L_

100.00 10 341 $4

100.00 ZO 311 45

110o00 J] 37 _7

110.00 _1 56 IE

OIFrERI[NTIAL CONR[CT|ON_

yO[-3.393_ ?RA 5.0_J_8 _C3-J.8985 8AU J.O_E4

ROE .3A_1 R_A ._649 RC5 -.059E FAU .010E9

F0£ -.96_8 FRA 1.581*0 FC3 -.L*0_9 BSP 19301

_oC 3,4106 MA 3.09_6 8C3 /._974 _SP -AT?

01STAN¢£ 594.444

65.848 GAL 11.48 AEL 93.54 HCA 685.18 S/AA I61._0 £C¢ .51OOP INC 3.5414 vl _9.617

$7.O45 GAP 16.93 AZP 91.51 TAL 151.61 TAP dG.?9 RCA 85.48 APO 158.53 vE 35.Z5]

44.87 ZAP 171.35 [T$ E79.48 ZA[ 1Z9.74 IT[ 196,71ZAC 74,36 [TC E60.OZ CLP-I?P,19

OLA -8,_4 RAL 164.48 RA0 85(41,8 V[L 16,813 PTH _.35 VNP 10.843 OPA 7.07 RAP 148.40 £CC 1.?087

L-I TIN[ INJ LAT INJ _ INJ RT ASC ;NJ AZNTH INJ TII4[ PO C$T TIN INJ Z LAT INJ Z LONe

_143.49 -17.78 37.05 36.77 116.41 9 57 0 1543.5 -14.59 EP.SI

53|0,91 Z?,38 641,10 46,$1 81,41 Z0 41 53 4710.5 16.03 E32.69

1894.10 -19.07 18.11 36.L*0 113.47 11 10 9 I_9A.1 -15.73 10.91

5035.13 E8,?5 E_O.83 4_._8 81.45 EE Z 40 4A39.1 ZT.Z6 ZlZ.IA

1_1_9.65 -_,30 Z,59 34°49 ]19.44 11 6 S 1109°_ -16.76 355.14

479_.7d 36.47 _)01.46 41.53 ?B.87 Z5 16 5 419_.? 30.57 19Z.76

NlO-C(3t_t_ [_CUTION ACCURACY OROIT 0[TERMINAT|ON ACCURACY

8GT 3_30.5 $GR 3_7.1 503 14J.4 ST 3256.0 8R 306.6 88 877.$

RRT .15_$ _ .1454 RTF .964_ CRT -.7911 CRS .7726 CST -.9994

SG_ 5943.1R_3 -.00tSO R15 .9641 LSA 3380.8 MSA 169,3 $SA 13.0

961 59.,_0.8 8GE 386.3 ?HA .59 [11 3685,1 [LE 187,1 ALF | 7_.71

LAUNCN OAT[ APR _Z 1964 FLIGHT TIN_ 110.00 ARRIVAL OATE NOV 19 1966

_[LIOC£NTRIC C_C

RL 150.39 LAL -.00 LOt. ZII,90 VL

RP 107.31 LAP 3.Z_ LOP 150,39 vP

NC 166,780 GL -13.50 _P -9.4d ZAL

PLAI_TOCENTRIC CONIC

C3 46.616 VHL 6.9_?

LNCN AZNTN _NCH TIN_

90.O0 9 30 59

90.00 19 16 58

]00.00 10 46 A

JOD.OO 10 46 _3

110,00 I1 A6 39

110.00 _Z 0 19

DIFFeReNTIAL CONI_[C?;ON8

T0[-3.6164 TRA 5.5305 TC3-1.6301 8_ 1.0_N3

wo( .3890 _A ._SS_ RC3 -.0480 FAU .008?4

To( -.98Z3 FR_ !.9145 FC3 -.1330 8SP 19355

80C 3.635_ MA 5.5304 8C5 1.6308 TSP -481

DISTANCE 599.0?8

ZS.|IZ GAL IZ.A9 AZL 93.71HCA _9|.AZ SNA IE0.80 [CC .3ZZA5 INC 3.?115 vl _9.617

37.01_ GAP 17.76 AZP 91,77 TAL 150o59 TAP 88.80 RCA 61.95 APO 159.75 V_ 35._47

AE.91 ZAP 171.51 £YS 669.78 EA[ 118.56 [T[ 188.56 ZAC ?4.97 CTC _$9.64 CLP 179.63

DLA -8.73 PAL 169,1Z RAO t56_.8 V[_ 13.O45 PZH Z.38 VHP 11,395 DPA 6.51 RAP 150.56 CCC 1.8034

L-I TIN[ INJ LAT INJ LONG INJ RY AS¢ INJ AZNTH _NJ T|NIE PO CST TIN /NJ E LAY INJ E LONG

61_o48 -IS,Z? _1,_1 40.46 II_.0E 10 ? 0 156Z.5 -13.1_ 30.95

5354.49 Z?.?Z 144._7 46.76 83._6 .Z0 4_ 1_ 4?54.5 16,59 135.76

1913.76 -19.$0 19,34 39,88 113.05 11 19 5? 1313.6 -16,3| I£.OP

5078,46 69,14 ZE3°?_ 48.5? 93.04 ZE ? 11 4478.4 _7.86 ZIS.Zl

17_0.35 -Z3.13 3.?0 58.15 115.90 I_ 15 68 1130.A -19.A6 356.A9

4934.59 3E.98 Z04.61 45.96 80.4? 65 61 $ 4154.8 31.36 195.TP

N|O-C_J_$_ [I_CU?I_ ACC_ACY ORB|T D[T[RtAINATION ACCURACY

SOT 5919._ 8rd_ 5?5.5 SG3 156.3 ST 3_70.3 SR $09._ 68 881.4

RNT .1017 NNF .0934 RTF .96S6 CRT -.8001 CRS .7933 C$T -.9993

SG8 3_31.1 RZ3 -.D053 R]3 .9668 LSA 5395.9 NSA 196.9 684 11.4

861 5919.5 86_ 378.6 THA .37 ELI 5179.6 [LE 184.9 ALF 1?5,66

LAU_:_ OAT[ A#W EE 19e4 FLit#f? TIN[ EJE°_O ARRIVAL DATE NOV _0 J964

HI[LIOC[NTNZC CONIC

RL 150,$P _AL _.00 LO_ E11.80 vL

RP 10?.53 LAP 3.31 LOP 153.63 VP

RC 191.5_0 GL -13.19 OP -8.E? ZAL

_LAN(TO([NT_:C CONIC

C3 35.555 VlA_ ?.493

_NC_ AZ_T_ LNCN VINE

_0°00 9 3_ 45

_O.O0 19 EO 37

100,00 10 56 41

I00.00 l'0 A_ £3

110,O0 11 5A 5_

110.00 L_ 4 41

DIFF[R_NTIAL CORi_CYlOi_l

T0[-3.6561 TRA 8,0013 TC3-1,_46 8AU 1.O_97

NO( ._976 RRA ._491RC_ -.0350 FAU .00719

F0[-1.005_ FRA 1.9713 FC3 -.1119 8JP' 19383

BO[ 3.8?34 MA 6,00e3 8C3 1.3850 FSP -445

0ISTANC£ 903.49?

15.?76 GAL 13.60 AZL 98,89 H CA 301.87 _A 1_0./S0 £CC .33607 INC 3.9911 vl 69.61?

_.l_? GAP 19.M AEP _.05 TA_ 169.EI TAP 90.67 RCA 80.0? APO 181.13 V_ 33.141

41.41 ZAP 171.64 [TS El_.l_ ZA( 1_8,36 [T[ 196.34 ZAC 75.58 [TC E59.E? CAP 178.6_

OLA -9.05 RAL 167,M RA0 6369.0 V£L 13.)01 PYH _.45 V_P 11.970 OPA 5.91 NAP 15_.74 [CC 1.914_

L-i TIN[ |NJ LAY |NJ L_ INJ RY 68C INJ AZNTH INJ TI_ I_O C�T T_N INJ E LAT ZNJ _ LONG

E184.0_ -18.#E 39.58 44.11 !11.58 10 18 10 1584.J -I$.?E 3Z,Z_

559?.04 _?.NI E47._1 50._4 85.49 _O 50 54 4?9?.0 Z?.08 136.91

1939.96 -E0,18 L_O,?3 43.$E 11_.53 I1 68 57 1535.9 -16,95 13.41

51_O,48 E_,43 £68.87 50.?9 84.64 _E I1 45 4560.4 18.40 EI8._

1753,?4 -63.8_ 5,17 41,78 115.69 IZ 14 5 1153.? -ZO.E] 33?.66

4875._ 53.40 EO?.?3 50._t 9EoE? 13 15 5? 4175,4 31.97 199.79

N_0*COi, IM_I[ [I_/Y|_N ACCURACY ORS|T O£?[RNINAT/ON ACCURACr

JK, T 51103,? _ _i4._ 868 151.5 ST 3_??,£ I_ 311.1 66 666.5

RRT" .0434 _ .0381RTF .9691 CRT -,8095 CR$ ,?939 C$T -.9998

$68 3913,0 R_3 -,0046 R13 .9691 L$4 3404.E M$A 183.9 SS_ 11.9

SGI 51303.8 $GE 365,8 THA .15 (LI 3186,9 (LZ 181,1 ALF i75.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL l, 19643

LAUNCH OAT( APR II 1964

_[LIO([NYmIC CONIC

RL ISO.3B LAL -.OO

mP IOT.54 LAP 3.33

RC 113.141GL -ll.iS

PLAM[TOCENTRIC CONIC

C3 43.4t4 VHL ?.lH_J

LmCN AZNTN LNCN TIN(

40.00 t 4T 50

SlO.O0 14 14 I0

I00.00 11 4 14

100.00 _0 SO I4

110.00 III IT

110000 III SI

FL|CAAT YiN( f14.00 ARRIVAL DAYE NOV IE 1|14

0|STAKE IOT.li_

L¢i. fJ|.D0 ¥L 13.T4| GAL li.IO AlL |A.0t HA 304.91 liRA 1_.40 [CC ,3|113 IK 4.0434 VI 16.lff

AlP Ill.If VP 3I.JST GAP ll.lt AlP 91,$4 TAL 14l. II TAP lI,0f RCA 74.13 APO 11f.44 Vl iS,lIT

GP -4.|! ZAL 34.43 lAP |71.51, ITS f35.34 ZA( Ill. I| (T[ II$ol4 ZAC 76.17 [TC 154.63 CLP i??.76

0LA -t.31RAL lll.ll lAO t|lt.E V(L 13.3|1 PTH E.49 VHP IE.414 OPA 5.50 NAP 154.85 £CC f.0444

L-| TIN( IN| LAT IN| LONG IN| RT AlC IN| AZ14TN |NJ TIN( PO ¢lT YIN IN| E LATINJ f LONG

EZOI.|O -11.41 45.0T 4T.?O Ill,G5 I0 E4 ET 1101.1 -16.34 33.71

34_1.10 El. IT tS0.55 SS.05 t|.t? _0 34 St 4831.1 f7.45 141.75

lIHiO.It -lO.lI J_.E? 47.11 Ill.IS I1 3? 6 1360.4 -17.45 14.90

Slt|.03 tl.l? lEt.l? 34.93 ll.I0 Et 14 IS 4341.0 _4.43 Ill.14

l??l.Z0 -t4.SS i,Tt 43.37 114.S? It 31 S? I171.f -fl.OI 354.41

4114.9_ _3.?E Ii0.TI 54.SE li.OA E5 30 40 4313.0 )l.S3 10i.?S

DIfFER{NTIAL CCIII(C?|_

TC_-4.10iI ?RA 6.5071 T¢$-1.1317 |_

NO[ .ills _lA .llll

FD[-I.OEAO FRA J.7353

ilk /.1El4 iRA I.SlIE

LA_4 DATE Al_q' El l_i

_LIOC|_TRIC ClmlC

RL ISO.It LAL -.00

Rp 107.34 LAP 3.5?

• ¢ 144.14I GL -IE.SI

_Ak(TO¢[NYRI¢ CONIC

C3 ?l.4?! v_ 1.5IT

NIO-C_MIE [X(CUT|ON ACCURACy ORBIT OET|#NINAY|ON ACCURACY

.N4t _Y _PlI.0 _ $SI.E IG5 11i.4 IT 3EYi.6 M 3If.E iS 443.£

RC$ -.0110 fA_ .005tl ilmT -.011? _t r -.010t RTF .t?ll CRT -.tllO _tl .lOi4 ClT -.ll96

FC3 -.0714 IIM D It_t _ _lI.I iJ3 .00_ RI) -.l?II CIA 3405.? NIA 180.4 444 11.4

K3 |,Ill0 FIP -430 KI S_l_.O I_Z 335.1 THAl ?1,¢4 (41 3Et4.t ELl Ill.4 Abr 1?5.Sf

rLl_T TIM( Ell.00

01tTANC( Ill,Stl

LOL Ill.IO W. ESoT_P GAL Ji.lE AlL 14.El H_4 SOl. IS IRA

LOP ]10,13 VP _l,_ GAP LDO.?I AlP I_,tS TAL 14?,lO TAP

GP -?.ltl IN. _l.ll lAP ITl.5? (Tl 14t.Ol lA( lET.15 (T(

OLA -I.Sl R/_ 170,41 lad 0StkD.4 YEA l$.t)l PTH E.S4 V_P

LNCH AZNTN LNCN TIN( L-I TIN| |HI LMT

I0,00 D Sl 3? 1134.55 -10.0A

IlO, O0 It _l 4 3477.44 ll.ll

100.OO 11 !1 I? lllI.N -11.41

100.00 IO 54 S 5100.0_ ll.i|

I10.00 IEI 34 IIOt.Sl -t$.$1

110,00 11 ]E 5T 4tSI.EI _5.1S

OIFFKKNTIAL ¢¢II_[¢YJGNI

YO[-4.3_ll YRA T.O_Jl T¢3 -.tSll _ .1_1_

• O( .ills R_A .El01 R¢3 -.0111 fAU .003t_

rO[-I.OSOE FRA I.IOIS FC3 -.0417 lip lilts

IO( 4,IIEl MA 7.0613 1¢3 .ISJl riP *4It

ARRIVAL OAT( NOV f4 1964

110.tl (CO .34743 IN(: A.Efl3 Vl El.lit

15.£4 RCA ?l.00 APO 164.43 vl 33.131

tlS._l lAC 74.74 (TC fSl._l CAP 174.?0

15.1E10PA 4.18 RAP 136.ll |CO _.1443

|NJ LOK INJ R? A4¢ |NJ AZI4TH INJ TIN| POCIY TIN INJ ! LATINJ I _Otl_

41.?4 SI.Et 110.43 10 51 51 1634.3 -1?.08 35.31

ES$,_ S_,01 11.41 IO St l_ 41??.4 l?,?t 144.56

EI.H 50.65 111._0 11 44 E4 1_7.0 -14.3_ 16.53

EIl.?t Sl°tS I?.?_ Et E0 43 4i00.0 E4.1I fl4.Ol

I.S4 41.90 115.TI 1t 3i 1 1£0t.4 -11.44 1.01

E13.74 Sl.i? I3.?i E3 3S 31 4333.E 33.00 I04.6_

NIO-C_U_I_[ (_[CuY|Oi ACCURACY _llT 0[T[_N|NATION ACCURACV

K? SIS?.4 iM 34I.? IG3 1E_.4 IT 3El?.4 M 31E.? 44 IOl.S

_? -,0141 _ -.0_51 ITt .|?IS CRY -.1143 ¢R4 .4141 ClT -.9996

SIlt.4 R£5 .0007 R13 -.9743 LAA $3tl.3 NIA 176.4 liA 10.8

_1 S137.3 1_ 541.3 ?HA I?t.?E EL| If??.? ELl 174_4 ALF 175.45

LAUNCH OATE APl Zf 16_4

14[LIOC[NT_IC CONIC

RL 1_0._6 LAL -.OO

NP 101.34 LAP 3.34

RC 144._II _L -JR*IS

PLAI_TOC(NTRIC CON|C

C_ 44,047 VHL 4.I44

LNCN AZNTff LN_H TIN(

_O.00 10 0

_O.OO I_ 31 51

100.00 |1 17 13

100.00 _0 _? 34

1.10.00 IE 14 40

110.00 E! II St

FLIGHT TIN( f14.00

DiSTANC[ 114.191

LOL lll.f0 VL IS,l?6 GAL 17.54 AlL 44.3f NCA 311.34 _44

LOP 143.37 VP }t.lll GAP l|.lt AlP 9E.9t TAL 14t. It TAP

GP -7.13 ZAL 37.51 lAP 171.00 |Y$ |40.it ZA( lET.S0 EY(

DLA -t.15 RAL 171,?i iAO ISil.4 V[L 14.33E PTH f,61 VHP

L-1 TIN( IN| LAT IN| LONG IN| Rt A$C |NJ A_ATN IN| TIN(

EEIE.tE -EO.?0 44.33 34.t3 lOt. T8 |0 3t I0

3614.13 fl. IE E33.13 4Z.14 |l.?l El 3 46

L_I5.3E -rE.IT ES.lO 54.07 !10.38 11 SO 49

5E37.17 El.ll E33.31 6l.t3 It.IT El E3 13

1433.44 -21.Ot 10.A4 SE.Ii lIE.f1 If 45 IS

4lit.l| 54.10 EIi.Sl iE._I 87.44 E5 40 9

DI_rll(NYJAL COI_[C?ICNI

YO(-4.ASll TRA ?.t443 ?C3 -.?tS£ I_ .liD0

m>l[ .4444 _M'A .I434 RC3 -.0154 FAU .004_9

FO(-|.O?ll FRA |.1773 FC3 -,OlSE liP 111_1

80[ 4.4454 IMA ?.ISIS It3 .?iS3 rip -51_

NIO-COURI£(X[CUT|_N ACCURACY

IGT SIl?.l _ 3_.9 $45 lIB.|

mlT *.1341 m_r -.ISO3 RTF .9773

SC_ 315?.3 RE3 -.0011RI$ -.9?73

IGI Sill.0 $G_ 3El.I TNA 1?t.41

LAA_¢14 OAT[ APff IE llS4 IrLir_lT TIN( E_O.DO

N(L|OCENTN|C CONIC

RL ISO.+4 LAL -,IX)

RP I07.41 LAP 3.3t

RC l l_.l?t GL -ll.?t

P_ANETOCENTRIC CCiilC

C3 4?°443 _ 1.1?|

LN_4 AZNTN LNCH TIN|

_O.00 IO S _1

IO.OO 14 33 3#

100.00 11 El I1

100.00 El I 4?

I10.00 IE II 55

110.00 _1 I0 tS

LOt. T_I.tO vL

LOP 114.41 VP

OP -?.75 IAL

ARR/VAL OAT( NOV _6 19_4

110.03 ECC .3444_ INC 4.5100 vl E4.4_?

_?.37 NCA ?3.45 AlSO ]66.4_ V_ 3_,f_4

145.40 EAC 77.31 (TC fS4.31CLP 175.57

13.t54 OPA 4,04 RAP 134,61 [CC 1.383f

POCST TIN |NJI LAT |NJI LONG

166E.6 -IT.l| 37.06

4_14.4 f?.69 f4?.$0

1415.5 -1_.18 18.19

44}?.f 1_.45 If4,74

1133.6 _lE.?6 £,84

4349.8 33.3? 107.4_

O_lJT OETERNINATION ACCURACY

ST 3153.3 M 311.5 44 913,5

CRT -.4343 CR6 .8f54 ClY -,499?

LIA 33_1.1N$A 17].5 $4A 10.3

ELI _163._ ELI J69,8 ALF I?S.$9

ARRIVAL OAT[ NOV f8 1964

0IITAK( il ?.l_

IS.MS GAL lt.|l AZL _4.?? N¢A 314._E I_A Ill.10 [CC .40711 Z_K 4.?715 Vl _S.4_?

N,t?O GAP _5.54 AlP 15._ TAL 143,40 TAP 100,01 RCA ?1.03 AP_ 1_8.6? V| 35.lit

31._0 ZAP 11'O.41 [?$ E_.JI Z_[ I_?,Ot (T£ 1AS,It fAC ??.t4 [TC f38.0] CAP ]?4.39

OLA oI,T$ RA_ IrE.I| RAD 131_._ V[L 14.?11 PTH E.4? V_@ 14.674 OPA 3.40 RAP 1tO.44

All TIN[ |NJ LA? |NJ _ JNJ RT AIC _NJ AZMTff |NJ TIN( PO C4T ?|N IN| E LAT

III1.11 -I!._ 41._0 5?.tl |OI.01 10 43 51 141f.8 -It.10

Slat,IT L_._O Eli.St ll.3] _1.07 fl 4 t 4t50.0 fi,15

1043,14 -tl.ll t?,?? S?,4E lOt.TT 11 51 l? 1445.1 -lt.II

3I?I.17 11.II EM.II 61o34 iO,t4 tE Ei St 4t?t,t Ii.14

liRA.E5 -It.tt 11.4t SS,?4 IIJ.tS It SO 31 IEtt.3 oE3.17

SOt4.SE _4,17 EIt.M It.St It.0_ _3 44 3i 44E4.3 _3,44

OJFFE_[NT/AL ¢_M[C?IONI

YO[-4,t?3E YRA 4.Etll Y¢3 *.S_lt IAU .??IS

ROll ,5331RRA .IS4? R¢3 -.00134 FAU ,00044

FDl[-I.Illl FRA 1.140_ F¢3 **00)l liP IRES5

4O[ g.OOl_ MA l.tlMO 8C3 .SILO riP *3el

NIO-¢aMI£ (Z[CUT|m ACCURACy

Ik;T S?tS,S IM _4,_ $45 114.3

mIT -._1_ Rff -.llll RYF .llO0

SM Sl0t.5 R_3 -.005E RI3 o.ll00

KI 3715.1 S_ 313.6 THA |79.E6

|CC Z.6037

|NJI LONG

_11,94

14_.84

f0.16

ftt,$_

4.78

Z10.09

C_l|? 0|TERN|NATION ACCURACY

IT 3EI?,l M 311,4 43 9_4,_

CRT -.1413 CR4 ,4343 CAT -.9497

LSA 3374.1N$A J46,1 4SA 9.8

ELI 3144.0 ELf 164,4 ALF ITS.I|

1351



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL l, 1964)

LAUNCH OAT[ APR 23 1964 FLI_T TIN[ 70.00 ARRIVAL 0AY( JUL 2 1964

N[LIO((NTR|C CONIC

RL 150.43 LAL -.00

RP 1Ol.la LAP -I,??

NC 40.114 GL -6.63

PLAN_TOC[NTRIC CON|C

C3 21.362 VNL 5.321

LN(H AlNTN LN_H TIN(

I)O.O0 1 30 41

Im.O0 IT lZ Z}

IOO.DO 2 3D 3J

JOO,OO 11 33 46

1J0.00 4_11 0

liO.0O 19 Zi 14

O|FF[R[NTIAL C(:_NECTIONI

TO(. .0770 TRA -.5283 TC3 ,)983 8AU .1164

RO( -.3301 mlA -.015_ mC$ .1830 r_ .0Z?D3

rOE -.2845 rmA .0o_l re3 -,0518 8_

• 34Y4 MA .5181 8¢3 .4_13 rip -If•

DISTAIn[ 174.$ZZ

LOt. llZ.48 VL Z5,180 GAL -5,01 AlL 31.83 HCA ?4.85 $/4A 11?.41 (CC .ZJ352 |NC 1._317 vl _9.619

LOP _?.?2 V? 38:|5? GAP ol8.57 AlP 90.48 TAL |82.28 TAP 26?.i4 RCA 82.85 AP_ |3}_4? V2 34.804

_P 8.00 ZAL 120.00 lAP 8.08 [TS 2IS.gO ZA[ 150.43 [?( 28.96 ZAC 85.68 (TC t48.22 CLP .�e

OLA 14.?? mAL 82.$5 NA0 6SM.| VEL 12,238 PTN _.E0 VNP 10.508 OPJ $|,9| RAP |11.37 (CC 1.4473

L-| YiN( IN| LAT XNJ LQNG IN| 8Y AIC IN| AZNTH IN| TIN( PO CST TIN IN| 2 LAY |NJ _ LONG

_7"r?.48 -ZI,|O 80.18 3Z$,58 _3,63 Z 16 58 ZI??.S -_7,30 71.41

4481,81 8,$3 186.81 JlI_Ol 84.81D 18 38 SO M68.6 4.83 18O.t4

ZA88.50 -28.$3 51.88 3ZS.47 t4,86 3 4I ZB 1888.9 -_8.34 S0,21

41Z8.83 8,_0 161,141 3|7,33 61.62 19 46 16 _HiZI.8 5,94 182.23

12Z0.)3 -33._I0 3?°83 3+4.96 88,_2 S 3 I 16£0.3 -31.40 _9.02

4071.?+ 13.08 154.15 3IS,$i 31.13 ZO )4 6 3471.8 8.?8 148.50

NID-COUM&( [XJ[CUTICN ACCURACY (_'IIT OET[RNINATION ACCURACY

SG? ?£t.8 8GR 45Z.8 SG3 81.3 $? 195.4 _ 388.Z SS 212.3

IMT .1818 I1_ -._|g41RTF -.6677 CNT -.4148 C81. -.8826 CST .5336

SGe 848.5 1_3 -.0t84 813 -.6T36 LSA 449.A NSA lY3.3 SSA 22.4

I_I 736,_ 86_ 4•0.8 ?_A 8.6T ELI 396.? (L_ 1_3.2 AL_ I0_.Y3

LAU_C_ Dal?F. APR 2:1 1_N_4 FLIr,,_? Yl_ 7Z._ ARRIVAL OA?[ JUL 4 1944

H_LJO¢[NTRIC CON|C

R_ 130.43 LAL -.00

• P _01.80 LAP -|.83

RC 67.733 O_ -8.??

PLAM[TOCENTRIC CONIC

C3 £8,34£ VNt. S.13£

_NO_ AZNTH LN<N YZN[

80.00 I 33 8

90.00 I7 3 18

I00._0 3 J _1

1OO.00 18 18 J?

110.00 4 18 I

110.00 18 11 33

0IFFINI[NTIAL C_IIR(CT/ONI

TO( .0848 TRA -.5053 TC3 .4811 8A_J .1787

-.3408 RIIA -.00_? RC3 .1108 FAU ,0_D_

FoE -._sffil r_A .03_6 FC3 -.888S 83_ 2335

80( .3510 MA .5054 8C_ .5015 _SP +J_O

DJIT_C[ 18I.£48

L_ |1|.18 VL 23,417 GAL -5.0l AZL 81.87 _A 78.01 S_¢A 118.85 (CC ._?t06 INC 1.i88_ vl 28.61R

LOP L_K).II VP 34,,338 GAP -|5,30 AlP 80.41 TAL 183.18 TAP 271._7 RCA 85,87 4PO 131,88 vl 34.7ii

G? 8.4? ZAL IJI.SS ZAP 8.54 [T8 2_0.33 ZA[ 148.57 (?( tI.li0 ZAC 88.•0 [TC _68.87 CLP -l.IO

0L4 13,_1RAL 90,71 NA0 6518.1 V(L |Z,1_4 PTH 1,18 WHP I,_lOI OPA 32.17 84P 11_.68 [CC 1.4335

L-i TIN( |NJ _A7 |NJ LONG IN| RT ASC IN| AZNTH IN| TIN( POCIT TIN IN| • LAY IN| Z LONG

£Tt0.93 -t7.?8 78.05 3•1.8• 93.48 • 18 £6 £1_0.5 -_4.71 67.55

4418.•8 8,ld I_,_ 314.i3 8_.08 J8 •0 _ 3488.3 S,44 181.)5

• 433.0I -18.|S 44,87 3•1.83 _8.83 3 4• 13 I833.0 -27.88 44.30

4_47,0I 10._J 188,86 314,18 _l.SO 18 _0 |4 3847.0 $,51 163.19

1170.84 -31.1_ 34.18 3•|.01 100,38 5 2 1_ 1570.9 -30.e? 2S.41

40_3,8? IS,St 155.i_ 312.43 S8,_0 •0 18 ST 3483.8 9.23 148.15

NI0-_X_I_ [XI[CuTZON ACCURACY ORBIT OET(ItNINATI_ 4CCURAC¥

_T 75S.4 _ 437.6 SG3 91.1 8Y 198,8 _Q 380.3 45 240.6

8IT ,•14_ _ -.2474 RTF -.6_67 CRY -.4488 CR$ -.8890 CST ,5440

873.0 8_ -.0332 813 -.68)4 LSA 481,Z N$A 168.4 SSA 24.1

SGI 765.8 SG_ 4•_.? THA I0.•7 ILl $94,3 [LZ 148.2 ALF IOY.OZ

L_UNCH OAT( APR 23 i!44 FLIGHT TIN[ ?4.00 ARRIVAL 0ATE JUL 6 1944

_L[O(EmTR[C CONIC

RL 1_0.43 LAL -.00

RP 108._1 LAP -2.08

• C 4R.887 GL -J0.88

PLAN_TO¢(NTRJC C_IC

C3 24.401 VHL 4._4

_N¢H AZNTH LN_H TZlI[

• O.O0 1 33 3Z

90,00 16 48 I1

100.00 3 _ L_O

IO0.DO 18 3 S

il0.O0 4 16 4

110.00 18 88 47

OJFFEREN?IAL CGRR_CT|ON8

TD[ .0818 Via -.48_4 ?C3 .3_4_ 844J .||103

ND[ -.3225 AWA ,OOL_ RC3 .•410 FAU ,03•48

r0( -,2913 FRA .05£8 F¢3-1.1405 8SP _••3

SO( ._354 _4_A .4834 8C3 .577_ FiP -_31

OISTAK( 187.818

LOL 112.88 VL _5.6_8 GAL -3.05 IlL 8•.10 _.A 81._? S_A

LOP Z_4.04 VP 34.305 GAP -14.48 AZP J0.3_ T4L 184.27 TAP

6P 8._ ZAL 1•3._ ZAP 9.58 [13 28•.78 ZA£ 144.88 (1[

IL_,I4 (CC .14585 INC _.1015 Vl !_.41_

27$._ RC4 88.ZD 4_ 132.1_ v2 34.?44

_6.43 ZAC 84.78 [YC 268.?2 CLP -3.26

DLA IZ.5S RAL 88.8? 840 65_.0 VEL 12.D85 PTH 2.|6 VHP 8.326 0PA 32.4? RAP 113._4 (CC 1.4059

L-I TIN( |NJ LAT INJ LONG INJ NT A$C XNJ AZNTH XNJ T|N( PO CIT TIN INJ 2 LAT 1NJ t LONG

2883.52 -Z?.35 72.D8 318.23 97.42 2 1_ ST _045.5 -_S.02 63.67

4508.78 9.83 188.311 312.03 63.31 18 3 21 3_08.8 6.17 182.62

2_•.38 *18.88 51.04 318.02 88.8_ 3 43 2 1?82.4 -27,13 42,57

4287.14 ll.O0 171.00 311,4_ 6•.03 19 14 13 3667.1 Y.18 184,31

_i•3.27 -3_.11 $0.41 317.£Y 10•.40 5 I 31 15•3.3 -_O.OY _i,49

4088.00 14.O8 |58.48 _08.43 58.51 ZO 3 6 3488.0 8.79 14_.R8

NZO-COI,/R._[ [X(CUT_(_4 ACCURACY ORIZT O(TERNINATION ACCU_QACY

8IT 780.5 SIR 441.3 863 JO•.] ST ZO•.Z SR 37_,£ SS Z72.4

RRT .24•5 RRF -.2790 RTF -.'/'OLd0 CRT -.3246 CR$ -.l_t3 CST ,5542

_B 8_7.2 R•3 -.0388 813 -.7099 LSA 474.8 NSA 185.6 $SA _S.?

SGI ?_)0.8 8G• 423.6 TH4 11.03 ELI 380.5 [L_ 164.0 ALF 108.44

LAUNCH OAT[ AP_ 13 1964 FLI(_4T TIM( 76._0 ARRIV4L OAT( JUL 8 1964

HEklO([MTRIC CONIC

RL 130.43 LAL -.00

RP 108.8£ LAP -_.£_

• C S0.385 +L -J•.0£

PL_N_TO¢[NTR|C ¢_N|C

C3+ 13,283 V_L 4.8_80L4 11.38 RML

LN(H AZNTH LKH TIN[ L-I TIN( INJ bAT

_)O,_O I 38 _ _6J•.6J *•8.8•

• 0.00 IS 31 13 4533.?3 10,58

lO0.OO 3 9 7 •33|,74 *L_.O?

IO0.OO 17 44 51 4•88._4 11,?•

110.00 4 •8 L_ L'OT?.4g -31.3_

JIO,OO 18 4_ 3 4/14.83 14,88

DJFVI_t[NTJAL CC_'RJ[C?ICN.8

TD[ ._014 TR4 -.4lit TC3 .5864_, BAU ._1_|S

fro[ -.3043 RRA .0113 8C3 ,•?3• rAu .03318

F0[ -.3410 FRA ,0011 FC3o1.3078 8_k • 23£8

80( .3£08 BRA ,4413 6C3 ,64?| FIP -•88

01S?AK( 184.711

_OL •1_.18 vL •S.80_ G_L -_.08 _ZL g•.•3 _A

LOP _?._l YP 34.8_? GAP -13,_1AZP _0._• TA_

GP 8.5? ZA_ 1•4,8_ ZAP ll.O0 ET8 30_,87 ZA[

87.0_ NAO 036?,8 Y[L 1•,0•8 PTN •,15 V_4P 8.7810PA 33.13 RAP 115.14 [CC 1.383_

|NJ L_ |NJ NT A_ ZNJ AZNTH INJ TXN( POCIT TIN |NJ 2 LAT |NJ 2 LONG

44._0 314,88 9_.45 _ 21 34 Z012.6 -_5,Z4 S�,_g

110,1• 30B.33 13,5_ 17 46 48 3833.? 6,_6 186,03

47._ 314.61 100.73 3 43 $8 1731.? -26,30 3_.03

I_._0 308,74 6_,30 18 58 _ 3_8.8 7,8_ 145.$?

£7.£4 313,78 104,_8 5 0 58 1477.9 -_8.11 18,??

1_?.48 }07,0• 38.78 1_ 30 dZ 3316,8 10,4_ 130._3

N|O-C_AJ_I[ [_/_C_?|_ ACCI._RACY ORBI? D[T(RNINATJON ACCURACY

_T _04,4 _ 44?.8 $63 1|4.3 ST Z0?o0 SR 341.3 S$ 304,5

II_T ,_7_0 RfW -,3144 RTF -.7188 C87 -.5887 CRS -.8933 CAT .34?4

IGO _•0.S N_3 -.0453 813 -.?259 LSA 491.9 NSA 161.3 SSA 27.1

8GI 817,1 $G_ 4•4,0 THA 11.86 ILl 386.0 [L_ IS6.7 ALF 11_.54

1558



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. l, 19643

LAUNCH DAY[ APR 23 ]964 FL|_IT TINE ?8.00 ARR|VAL DAY] JUL ]D ]964

HELIOCENTRIC CON]C

mL 150.43 LAL -.00

RP 10J.93 LAP -Z.36

RC 5],gS£ GL -IS.IS

PLAN_TO([HTRIC CONIC

C3 ZZ,Jt4 VHL 4.?|1

LNCH AZNTH LNCH TIN_

S)O.DO 1 AO 33

90.00 ]l 14

]00.00 3 • 3

IOO.00 17 50 51

]Z0.00 4 28 4#

]]0.00 JJ 27 3?

DISTANCE 20|,440

L(:X. ZJZ.Sa VL Z6.1Og GAL -5.13 :ZL 92.36 HCA 87.49 SXA 12t,S? [CC .Z4343 1NC Z.36ZO V] 23.S]9

LOP 300,3? vP $6, ?05 GAP -1Zo58 AZP 90.10 TAL | 9_.4Z TAP Z8).91 R(A 9Z.73 APO 1SZ.41 VZ 34 .?88

GP ]0,21ZAL 12i.48 ZAP 12.78 £Y$ 310.23 ZA£ 144,07 It[ 26,?1ZAC 86.14 ETC 166.29 CLP -?.73

0LA |0,12 RAL 89.50 RAD e51?.8 V[L 11,982 PTH 2.14 VHP 6.263 OPa 33.65 RAP 116.Z? ECC J.3653

L-I Y|NE |NJ LAT |NJ L(_ |NJ IT A_ |NJ AZNTH |NJ TIN_ I_ CAT T|N iN] Z LAY IN] Z LONG

Z381,94 -2S,ZO _4,72 $11.72 101.14 2 23 21 1961.6 -14.40 56.51

4360.89 11,41 192,40 _109.84 85,91 l? 30 36 39_.9 T.6] 165,57

Z295oE? -27.4I 43,94 31|,44 102,43 3 45 ? 1183.3 -Z5.4Z 35.70

4514.77 12,51 |73.74 _b09,_? 62.G5 19 42 4? 5714.6 6.74 I66.9T

Z055.72 -30.61 24.043 510.31 1_9.0! 5 0 42 1453.? -ZA.]Z 15.T6

413?,08 13,40 |58.a0 $04.8I 59.10 |9 36 34 3337.1 11,19 J$Z,OZ

o]rYcR[NTIAL CORRt[CTIOI_ NIO-¢_,NIK [mrCUTION ACCURACY OIBIT O[TENNINATION ACCURACY

TOE .1]_6 TRA -.4_10 TC_ .9458 8AU .21_2 _GT 8_8,9 8_ 455,_ 665 128,6 ST 213._ SR 346,3 SS 348.4

RO[ -.2eGt RRA ,0107 RC_ ,3073 FAN .0_125 RRT ,_lOe4 _ -.5543 RTF -,7_01 CNT -.6547 CR$ -.9926 CST ,6246

FOC -.591ND FRA o°0554 FC$-|.4919 86,P 2414 9_ 942,9 R2_ -,0554 RI5 -.7410 LSA 511,4 NSA 15T.4 $SA 16,5

I_[ .507d BRA .4393 9C$ .?153 FSP -529 861 942,5 _,_ 423.8 ?HA 12°65 ELI _80,8 EL2 147,4 ALF ]]$.03

LAUNCH DATE APR 15 J IN b4 FL|_.IT TI_ _.00 ARRZVAL OA TE JUL JZ ]964

_q[LIO¢ENTRIC CONIC

RL 150.43 LAL -,00

RP ]06.¢4 LAP -2°49

NC 55.442 GL -I4,1?

PLAN(YO¢ENTRZ¢ CONIC

C3 t],Sl? v_L 4.917

L_KH AXNTH LN¢_ T|_

_O.00 ] J$ 27

PO.00 15 38 Z3

]00.00 3 9 12

l_O.O0 J? 15 19

110.00 4 2? 29

]10.O0 19 1_ 31

019TANC[ _8.|¢kT

COL 2IZ.99 VL H.£_9 GAk -5.18 AZL 92.49 PICA _0.66 6_A I_5.66 [CC ,1338? INC Z.4PO6 vl _.6]_

LO_ 303.55 VP _.9_1 GAP -|1.?0 AZP 8_.9Y TAL 197.52 TAP 2_.17 RCA 94,73 APO 152.36 VZ 34.?8$

GP 10,92 ZAL IZ?._4 ZAP 14,85 IT9 3|5._9 ZA[ 142.97 [?[ 2?,15 ZAC 88.91ETC 268,10 CLP -lO.Og

OLA _,03 RAL 93.92 RAD 9_9?,9 VI[L 11.949 PTH 2.I5 VHP 7.777 DPA 34.23

Lol TIN] IN] baT IN] _ IN] RT A_4_ |NJ A_MTH • IN] TIN] POCST TIN

_313.59 -23,5_ 91.._4 _09,84 I02.?0 2 29 21 1913,6

4189,77 12,27 194.0_ 304.$8 94.28 17 14 55 5969.9

2259._ -1_,49 40,(H} 308.§4 104.00 $ 46 29 1837.0

4341._1 13,_4 175.L_ 504.04 65.00 19 27 40 3741,6

|1_2,00 -J_,79 21.09 507,94 107.59 3 0 41 139£,0

4139.5_ |8,17 159,_9 50_.43 59,47 19 22 50 _959,5

RAP 117.51 [CC 1.3508

IN] 2 LAT IH_ _ LONG

°25.32 53.24

8.71 lS?._Z

-24.S0 3_.5_

9,6_ ]66,48

-27,10 ]Z.94

12.00 153,13

OXFF£R[NT|AL CQI_II[CTI_$

TOE .I_AD TRA -.4J79 ?C) ,11)00 8AU ,2223

NOR -.2e75 RRA .O_lOS RC_ .5440 FAU .041M

TD[ -,46R4 FRA -.0775 FC3-1.8927 86P 2515

8DE .t947 MA .416? BC5 .78DO FSP -373

N|O°COA)R_( EYJ[CUT|ON ACCURACY

9G?L 948.7 _ 4_[_.9 6G_ |44.5

RRT ,$438 Rill r -,5993 RTF -.?4|6

96_ 964.0 R25 -.0_29 R]5 -.7547

SGI 884,2 6G2 425.0 THA ]4,OI

LAUNCH DATE APR 23 1964 FLIGHT TIN_ 92°00

HCLIOC[HTRIC C_IC

RL ]50.43 LAL *,00

RP 1D6.94 LAe -2,61

RC 5_.IZS GL -15,37

PLA_YOC[NTR]C C_C

C3 ZO,SZ9 ¥ffL 4.34Z

LNCH AZNTH LNCH TIN_

90.00 J 46 Z9

9O.00 13 42 43

]O0,OO 3 I1 36

100.00 J? 0 J?

110.00 4 2_ 29

liD.00 l? 39 34

ORBIT DETERMINATION ACCURACY

ST 22].0 &R 552.1 6S 361,3

CRY o.7|78 CR6 -.990_ CIT .6647

LSA 53?.0 NSA 134.3 $sA Z�.Z

ELl 374.9 EL2 136,3 ALF 119.88

ARR|V4L DATE JUL 14 1964

0ISTANC[ ZI4.9?5

LOt. 212.66 VL 26.d51 GAL -3.13 AZL 92.62 I,ICA 93.81 SXA 124.64 ECC .12533

LOP X)6.6_ vP 37.056 GAP -10,86 AZP 69,93 TAL 198,62 TAP 292.44 RCA 96,53

GP 11.?| ZAL 129._0 ZAP l?.]l (TS 3_0.4_ ZA( 142.07 IT( 27.7| ZAC 89.76

DLA 7,15 RAL 62.04 RAD 6367,6 VEk 11.917 PTH 2.12 VNP ?,317 0PA 34.94

L-I TIN_ IN] LAT IN] LONG IN] RT A$C IN] AZNTH INJ TIN( JPO CST TIN

14t?.43 -24°79 38,I& _01,25 I04,14 2 27 36 1667.4

4610.15 13.16 195,87 302.37 64.70 16 39 43 4020.1

Z192._0 -23,92 57°64 305.90 103.43 3 46 9 159E.9

4369.93 ]4,21 176o93 502.04 63.42 18 |3 ? 3769.9

195Z,53 -_9.94 18.51 )04.95 109,04 _ 1 ] 1532,5

4163.27 16.99 161.22 500.49 59.88 I_ 9 37 3583.5

INC Z.6196 vJ _9.619

APO 151.Y3 ¥Z $4.?84

(TC _7,94 CLP -]_.56

RAP llB._B ECC 1.339_

[NJ _ LAY IN] Z LONG

-ZZ.6! 50.lY

9.65 ]88.96

-Z3.55 19.64

10.53 170.09

-Z6,O? 10.3]

|2.67 154.5§

D]TY£RENTJAL CCWR[CTION$ NI0°COUR_ [)((CuTION ACCURACY

TD[ .13_1 TRA -.396_ TO3 .747_ BAU .2316 SGT 865.8 Sr,,At 41'0.2 SG5 162.1

RO[ -.2474 RRA ,0406 RC_ .3929 FAU .04354 II_T ._147 R/If" -,4487 RTF -.7314

fO( -.3493 FRA -.1734 FC3-1.9113 8S.P 2600 $G9 985.4 RZ5 -.0742 RJ3 -.7673

ODE ._6_7 MA .5986 BC5 ,93_ fSP -&26 SGI 688.5 $62 422.0 THA 13.38

LAUNCH OAT[ AF_ Z) 19414 FLIrt.IT TIN[ 94,00

_EL;(XENTR;C CONIC O/STANCE _21.573

RL 130.45 LAL -,00 LOt. 212.88 VL 29,_1N_ GAL -5.E8 AZL 92.75 PICA 96.97 SNA 123.53 (CO .21774

RP 106.93 LAP -2,75 LOP 309.95 vP 57.159 GAP o10.05 AZP 99,67 TAL 199,?1 TAP 166.69 RCA 98.11

RC 54,8_ GL -16,46 GP IZ,_O ZAL 150,32 ZAP 19._D (Y6 3_3,99 ZA( 141,57 EYE 28.62 ZAC 90.69

PLAN_TO_(NTRIC CON|(

C3 _0,]0_ VHL 4,49_ DLA 6,66 RAL _0,57 RAO 6_$?,8 V[L |!.893 PTH 2,11 ¥ffP 6,683 OPA 35,73

LNCH AZNTH LN_H T|N_ L-I T|N_ |NJ LAY |NJ L(_G |NJ RT ASC /NJ AZNTH |NJ T|N_ PO CAT TIM

_O.0O ] 49 ST 2423.53 -26.03 55,1? 303._9 105.45 2 30 IO 1825.5

_0.00 15 t? 41 4431,99 IA._? 197,74 _100._0 63,|7 16 45 13 405|.?

100.00 3 14 16 2130.93 -63,15 54,?? _03,53 106.?4 5 S0 9 ]330.9

100.00 16 45 51 4399.52 15.11 ITB._ _00.29 65.90 17 59 11 3796.S

]10.00 4 Et 48 1914.63 -_9.08 IS.?E 302,45 110.55 5 I 43 1_14.6

]10.00 17 46 _0 4208.59 17.8_ 192,M 299,78 60.55 18 56 59 3606.6

OlfF[REHTIAL COII_CIIOt6. MI0-¢OURK [_rCuTION ACCURACY

TD[ .|314 TRA -,5754 TC5 ,7998 9Au .2410 86? 878,8 _ 48_.4 SG5 182,3

R_I[ -,2659 RRA .0513 RC_ ,4_47 FAU .04993 RRT .4_91 _ -._029 RTF -,76|8

FOE -.6455 FRA -.Ill3 FC5-_.1305 86P 27_0 SGe 1002.3 RI_5 -,0863 RI5 -.7913

80£ ._7|6 MA ,379_ 8C5 .89_1FSP -491 661 909,9 6GE 4_,8 THA 17,00

ORBIT OETERNINATION ACCURACY

$1 230,3 SR 312.7 S6 440,4

CRT -.7763 CR$ -,9871CST .7057

LAA 566.4 NSA ]SZ.I $$A 19.6

ELI 368,4 EL2 1_3,5 ALF |14.13

ARRIVAL OAT[ JUL 16 1964

INC 2.7499 VJ _9.61_

APO 132.89 V2 34.784

(TC 267,61CLP -15.14

RAP ]16.13 [CC ].3306

|NJ 2 LAT IN] 2 LONG

-21.68 4?.28

10.61 ]90.78

-22.60 16.69

11,46 ITI.78

-23,03 ?._6

13.77 ]33.95

ORA|T 0(T(NNINATION ACCURACY

ST 242°6 SR 266._ 66 493.5

CRT -.6523 CR$ -.9613 CSY .7482

L$A 602°2 NSA 150.4 SSA _e.5

ELI 362.J EL] 107.5 ALF 126.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAMNCH OAT[ APR Z) ZH4 FLIGHT TIN[ 06.00 ARRZVAL DATE JUL |8 J984

_[LIOCENTIfC CC_IC

NL 150.43 LAL -.00 LOt. ZlZ.RS VL 16,726 GAL

RP 106.95 LAP -2.64 LOP 313.02 vP 37.231 GAP

RC 58.T30 GL -17.$4 GP 13.58 ZAL 131.60 tAP

PLANCT(XENTRIC CONIC

C3 19.708 VHL 4.439 0LA 5.48 RAL 79.Z2 lAO $537.8 V_L 11.878 PTH

LNCH AZHTH LNCH TIN( L-| TII4C IN| LAf IN| L(:NG IN| R? ASC

90.00 I 53 Z5 2381,$6 -Z3.24 52.35 )0|.60

90.00 15 13 ZO 4684.16 14.99 199.U 299.28

I00.00 3 17 Z| 1110.94 -14.32 32.0? 301.44

100.OO 19 31 e 4430.|1 16.01 180.51 218.?9

|JD.O0 4 31 31 1878.78 -27.2J 13,30 ._0.29

|10.00 17 34 14 4235,03 18,?4 164,13 29?°3|

DI,FER(NT|AL C_RI[CT|(_N6

TO( .1938 TRA -.35?4 TC3 .8187 8Au .1487

ROE -.tOt3 RRA .OWl RC3 .4694 FAU ,05477

_O[ -.7953 rRA -.t4t? rc3-t.4058 88P 2781

80( .t_3 B/Ira .3829 0C3 .9437 FRP -5(d[_

D/STANCE 229.Z60

-5.33 AZL 91.08 NCA 100.13 SNA 116.38 ECC .21103 IHC Z.8816 vl 29,619

-9.18 AZP 89.49 TAL ZOO.T? TAP 300.90 RCA 99,?1 APO 153.05 vE 34.T94

it.t9 [TS 31$,9A ZA[ 140.85 IT( 19.?5 EAC 91.?0 ETC Z6?.TI CLP -17.84

2.11VNP 6.4?9 OPA 36.63 RAP 119.86 (CC 1.3848

ZNJ AZNTH IN| TIM( PO CST TIN IN| t LAT IN| t LOqG

106.65 t 33 8 I?ll.? -t0.74 44.5?

65.69 16 31 25 AOSA.t 11,58 19Z.66

107.94 3 52 31 15|0._ -11.64 _4.30

64.41 1? 45 56 3830.1 11.44 173.54

JIJ.S4 3 Z 30 |t78.8 -14.03 3.97

60,_? 18 44 _9 3633,0 J4,?J 157.41

NIO-CCUIIAI[ [KI[CUTI_ ACCURAC#" ORBIT OETERNZtAAT|ON ACCURACY

$GT 087.6 S_R 496.5 883 tO4.? ST t54.0 _R 261.6 SS _49,4

II_? .4746 _ -.5590 RTF o.7671 CRT -.8748 CRS -.975? CST .7798

8G8 1019.0 R23 -.lOgO R13 -.7921 LSA 841.8 NSA 130.3 $$A 19.0

_! 9t?.3 8GZ 4L)0.0 THA 18.95 EL| 3S3.7 [Lt 91.4 ALF 133.91

LAUNCH DATE APR 13 1164 FLZGHT T|N( 88.OO ARRIVAL OAT( JUL ZO 1964

14[LJOC(NTRIC CONZC

RL 13D,43 LAL -.DO

RP lO6.tA LAP -2.94

RC eO.687 GL -18.80

PLANCTOCENTR|C CONIC

C3 19.4t9 YHL 4.408

LHCH AZNTN LNA_N TIN(

90.00 I S? t4

• O.O0 |i 59 41

|DO.DO 3LPO 44

lOt.DO 16 19 |

liD+Do A 33 40

110.0D J? 21 3?

DfITANC( Z34.917

L(3t. 232.90 VL 29.J4Z GAL -S._? AZL 95.02 I_CA J03.29 8_A 127.J3 [CC .tOSJJ IN( 3.0180 vl 19.619

LOP _9,18 VP 37.316 GAP -8.34 AtP 99,31 TAL 2'01,?9 TAP 303.07 RCA 101.06 APt J33.11 Vt 34.781

GP 14.97 tAL 132.53 taP 25.18 [T9 )t|.tl ZA( 140.31 [T( 31.16 ZAC 91.81 (TC t6?.GS CLP -20.?0

OLA 4.31 RAL ?8.01NAO 6367,a VI[L 11.8_ PTH t.11 VHP 6.100 0PA 37.68 RAP 110.46 (CC 1.3197

L-I TII4( |NJ LAT IN| L(:NG |NJ RT ASC JNJ AZNTH IN| T|M( PO CSTTIN IN| t LAT IN| 2 LC_qG

1341.64 -22.44 49._ 290.98 107.?4 t 16 16 1741.6 o19.80 41.01

4717.39 13.91 Z01.69 298.01 66.16 1$ 18 19 4117.4 12.57 194.61

207_.74 -£3.49 _.54 _99.60 109.05 3 55 19 |471.? -t0.68 Zl.87

4481.53 16.93 182._ 217.53 94.99 I? 33 12 M41.5 13.4Z 175.36

1044.8_ -Z9.3_ 11.0_ _l,4J !12.83 5 4 24 1244.6 -23,03 3.4_

4_2.41 J9.94 J63.94 _99.09 6J.44 18 33 39 )66t.4 IS.8? 198.97

OIIB]T D[T[RNINAT;ON ACCURACY

ST 165.1 S_ 131.3 SS 609.3

CRT -.9103 CR$ -.9658 CST .8055

LSA 686.6 NSA 151.0 SSA 28.1

ELI 344.0 [LZ 73.8 ALF 139.27

DIFFER(NTIAL C_RECTIC_I_

TOE .175A TRA -.3415 TC3 ,8361 BAU .1554

ROE -.176t RRA .0750 RC3 .5175 FAU .O(IOI3

FOE -.88t8 FRA -.3116 FC3-2.879t BSP 284t

60( .1466 6mA .3496 8C3 .9834 FSP -636

NID-C_uR$[ EXECUTION ACCURACY

$GT 890.0 6GR $19.9 $83 tit.6

RR? .51_Q RRF -.6186 RYr -.7698

8G8 1031.3 R23 -,1t03 R13 -.8023

SGI 941.9 8Gt 4_.0 THA 21.30

LAUHCH DATE A_ 23 1964 FLIGHTTIN( 90.00 ARRIVAL 0ATE JUL Z_ 1964

HELIOCENTRIC CONIC

RL 1_Q.43 LAL -.OO

nP 106.94 LAP -3.01

RC 61.604 ¢L -19.66

PLAN(?O_(NTR_C C_N_C

C3 |9.14_ VHL 4.)_70LA 3.16 RA_

LNCH AZNTH LNCH T|N( L*| ?|Pq[ ]NJ LAY

90.00 t 1 49 Z_03.24 -11.61

90.00 14 46 45 4?SI._D 16.83

IOO.00 3 24 38 t036.11 -22.66

IO0.OO 16 6 37 4493.68 17.84

JlO.O0 4 36 16 1811.93 -ZS.48

110.O0 I? I1 29 4}90.61 2'0.55

DJF_(REHTIAL COPRECTION$

r0( .1651 TRA -.$tRJ YC3 .8410 8AU .1614

ROE -.|467 RRA .0881RC3 ._?O0 FAU .06_04

roE-J.DZ94 _RA -.381_ _C3-Z.9707 BSP 1886

SOl .1361 MA .3397 BC3 I.DJ_9 F$P -722

DISTANCE 141.3?5

LO(. tit.SO YL 26.945 GAL o5.41 AZL 93.15 NCA 106.44 SI4A 117,81 (CC .19991 INC 3.1540 vl Z9.619

LOP 319.35 vP 37.391 GAP -?.83 AZP 89.11 TAL tOZ.?4 TAP 308.19 RCA 10t,26 APt 153.36 v2 34.786

GP 15.8_ ZAL |33.29 tap 18.29 (_8 350.82 ZA( |40.31 (_( 31.91 ZAC 94.C5 ETC tGY.At CLP -t$.71

?6.94 tAD 696?.8 V£L 11.859 PTH Z.1O VNP 3.748 DPA 38.84 RAP JZO.RP [CC 1.3167

]NJ LONG IN| RT ARC IN| AZN?N |NJ ?|N( PO CtT TIN |NJ t LAY 1NJ t L(3N6

4?.J6 198.4| 106o75 t 40 12 I?D3.Z -18.66 39.59

203.75 196.9? 66.89 16 $ 36 4151.3 13.56 196.61

t?.14 298.01 110.03 3 58 $4 1436.1 -19.?$ 19.3T

184.34 19_.50 65.61 17 tl 11 _lt_.? 14.40 1?7.14

8.89 198.79 113.61 5 6 28 Itll.9 -tt.O4 1.40

16?.51 Z95.10 61.06 18 tt 59 3690.6 16.65 160.5T

N|O-COUR8_ (X(CuTICN ACCURACY OffOZT OETERNINAT|ON ACCURACY

8GT _87.I _ 547.8 SG3 157.1 ST tT4.8 $R 195.3 6S 613.0

tRY .56Z| _ -.6773 RTr -.7891 CRT o.9400 CRS -.9491 CST .9149

1041.6 RZ3 -.1409 RI3 -.BJ21 LSA ?_8.? HSA JSt.t $$A t?.O

8GJ 933.7 SG_ 411,5 ?HA 14,19 (LJ 332°6 EL? S3,D ALF 145.16

LAUNCH DATE AP/t 13 1964 FL;GA.IT TZl4_ 92.OO ARRIVAL OAT( JUL _4 1964

H(LIOC(HTRIC CON;C

NL 130.43 LAL -.00

RP 108.93 LAP o3.1|

RC 64.624 GL -ZO.?I

+LAN[rOC[NTRZC CmlC

C3 19.143 VNL 1.373

LNC_ AZNTH LN_H ?|lUi_

90.00 t 6 at

90.00 14 34 18

10(3.00 3 t8 58

100.00 1S 3A 53

|JO.OO 4 39 _t

110.00 17 0 59

OISTANC£ tAI,20t

L_. 111.88 VL £?.D35 5AL -5.45 AZL 93._0 *_CA IDt.6D S_A 118.41 (CC .19337 INC 3.2964 Vl 19.619

LOP _et.3| vP 3?.499 GAP -?.16 AZP _16,_9 TAL 11133.63 TAP 313.1A RCA 103.31 APt 153.50 V2 34.788

GP 17.15 ZAL 133._0 tap 31.61 (?S 331.49 ZA( 140.27 (TC 35.00 ZAC 95.39 (TC 167.64 CLP -t4.91

OLA _.01RAL ?8.02 tA0 _|67.| V[L 1|.834 P?_ 2.10 v_P 3.4Z30PA 40.18 RAP 121.14 [CC 1.3151

L*| TIN( _NJ LAT ]NJ LCN_ |NJ RY A$C JNJ AZNTN IN| TIN( /DO CSY TIN _NJ t LAY _NJ Z L(_G

12_.18 -_0.79 44.?t 297.08 109.67 t 44 18 1666.2 -17.9t 37.18

4?95.86 17.74 203.88 196,16 6?.36 15 54 J4 4185,9 14.$4 198,66

ZOO0._) -21.81 24.83 296.6? |10.15 4 t 19 1400.8 -18.78 17.38

45t6,48 18.75 166.35 295.71 66.19 1? !0 19 3916.5 15.39 179.16

1780.48 -14.39 6,86 195.40 114.94 5 9 Z 1160.S -21.06 359.48

4319,58 11.49 JGg.27 _94.$3 6t,73 18 IZ 38 3719,6 17.63 161.Z3

OPAl? O(T(RN_NAT|ON ACCURACY

ST ZRZ.O SR 15A.3 SS _40._

CRT -.96A3 CR$ -.9131 CRT .8383

LSA 792.Z NSA J33,S $SA 13.8

ELI 3|9,4 (Lt 36.1 ALF 131.79

olrr(R[NT_AL C_RI[CT/ONS

TOE .J814 ?RA -.3178 ?C3 ._310 6_J .266?

4'O[ -.IJ31 X_A ._024 RC3 .8273 _AU .072_

_D[-J.J970 rRA -.A996 rC3-3.Z780 OSP 2911

80( .t131 6RA .333? 6C3 1.04£D FgP -8J?

XZ0-COUR_K £1C[CU?ZON ACCURACY

SGr 8?$.? 8¢,4' 5_A.2 SG3 Z_?.A

RR7 .$_9_ RRF -.?3_i RTF -.?647

$G_ ]081o9 R23 -.]62? R]3 -.8124

$GI 96E.9 862 425.3 THA 17.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 1, 1964 )

LAUNCH 0AIE APR 2) 1964 FLIGNT TiME 94.00

HELIOCENTRIC C_JC 01STANCE _)4.806

RL 150,43 LAL -.00 L_ 212.88 VL 27.1|4 GAL -5,48 AZL 93.44 HCA 112,76 SMA

RP 108.92 LAP -3.18 LOP 325.68 VP 37.319 GAP -6.51 AZP 88.67 TAL 204.44 TAP

RC 66.691 GL -Z1.71GP 18.75 ZAL 134.33 ZAP 35.16 ETS )]4.02 ZA[ 140.3) [TE

PLANE T(XENTRIC ECHOIC

C3 19.113 VHL 4.37Z OLA .86 RAL 73.Z) RA0 6§67.8 V[L I1.853 PTN Z.10 YHP 3.1Z6 DPA

LNCH AZNTH LNCH TIN{ L-| TIME |NJ L&T [NJ LONG IN) RT A$C IN) AZMTH |NJ TINE

90.00 Z lZ 6 2230.15 -19.94 42.47 Z95.97 IT0.)] 2 49 16

90.00 14 22 48 48ZI.13 J8.64 208.08 295.58 68.29 15 43 10

IO0.00 3 3) 50 1966.49 -20.97 22.66 295.55 111.81 4 6 36

100.00 15 43 45 A560.03 19,66 I88.43 Z93.14 6?.02 16 39 45

IIO.O0 4 42 59 1750.02 -2).71 4.93 294.Z5 115,38 3 I2 9

II0.OD 16 5| 3 4349.Z6 22.37 |?|.09 293.80 63.46 18 3 34

OIFF[R[NTIAL CC_RECT|(_I$ M|O-C(_JR8[ IX[CUT|ON A(CuRACY

roe .1913 TRA -.3098 rc3 .B108 8AU ,2721 SGT 8)6.8 SG_ 631.0 SG3 320.6

ROE -.0741 RRA ,llBZ RC3 ,6906 FAU .07930 RRT .829| RRF -.7853 RTF -.7563

FOE-J.)6B6 FRA -.3602 FC3-3.6010 BSP 2986 $08 1064.1 R23 -.18Z3 RI) -.833I

80E .2108 8RA .3314 BC) |.0631FSP -923 $GI 97Z,4 SGZ 4)Z.Z THA 31.85

LAUNCH OAT[ APR 23 1964 FLIGHT TIN( 96.00

HEL|O(ENTRIC CON|C 0JSTANCE 261.387

RL 150.43 LAL -.DO LOt, 212.88 VL Z?.I83 GAL -3.50 AZL 93.60 HCA |J5.92 SNA

RP IOB .91 LAP -3.24 LOP 5_.8.84 VP ]?.572 GAP -5.88 AZP 88.42 TAL 205,16 TAP

RC 68.798 GL -22.8) GP 20.4| ZAL 134.60 ZAP 38.95 [TS 335.47 ZA[ |40.44 [TE

PLANI[TOC[NTR|C C_AIC

C) 19.144 VNL 4.37) OLA -.30 RAL 74.59 RAO 6367.8 VEL 11.854 PTH 2,|0 VHP

LNCH AZMTH LNCH T{NE L-I TIN([ |NJ LAT

90.00 Z 18 4 ZJ94.BO -19.06

90.00 14 11AZ 4831.26 19.54

lOO.O0 3 39 16 193Z.86 -20.10

I00.00 15 53 I1 4594.4) 20.56

110.00 4 A? 12 |720.24 -22.83

lJ0.O0 16 41 44 4)?9.82 23.29

O{FFER[NTIAL C_R[CT|ON$

TOE .1958 TRA -.3075 TC3 .??04 8AU .2768

ROE -.0Z9_ RRA .1331RC3 .1593 FAU .08681

FOE-1,6006 FRA -.6530 FC3-3,9257 8SP 3014

BOE .1980 8RA ,3338 8C3 1,0816 FSP -1038

4RR1VAL OAIE JUL 26 1964

128.94 [CC .19141 ZNC }.4447 V| 29.6J9

3J7.20 RCA 104.26 APO 1}3.6Z VZ 34.79{

37.68 ZAC 96,87 ETC 267.71 CLP -30.31

41.70 RAP 121.19 ECC 1.3|45

POCST T|M IN) Z LAT IN) _ LONG

1630.1 -16.97 55.06

4221.I 1_.53 Z00.78

1366.$ -17.82 15,ZT

3960,0 16.)_ 181.18

llS0.0 -20.09 357.65

)749,) 18,63 163.96

_I_BIT OETERNZNATI_I ACCURAC_

ST 286.6 SR J09,2 55 812.9

CRY -.9711CRS -,8225 CST ._474

LSA 834.6 MSA 154.6 S$A 24.4

ELI )05,7 EL2 24.4 ALF 159.56

ARRIVAL CATE JUL 2_ 1964

I29.41ECC .I_797 INC 3.6000 vi 29.619

521.08 RCA 105.09 APO 153.7_ vZ )_.795

40.79 ZAC 98.4_ [TC 267._4 CLP -33.92

4.8_? DPA 43.40 RAP 121.01ECC 1.3ZSJ

IN) LCIqG IN) RT ASC |NJ AZNTH IN) TIME PO CST TIN |NJ 2 LAT IN) 2 LONG

40.23 293.09 1I{.33 2 )4 39 1394.8 -16.02 32.90

2J0.35 295.22 69.08 13 )R 39 4257.3 ]6,52 Z02.97

Z0.53 294,65 JIZ,60 4 1{ 29 1332.9 -16,87 13.24

190,59 294.79 67.8! 16 49 43 3994,4 17.37 183.25

3.0? Z9).)2 1|6.16 5 15 52 1120.Z -19,lZ 355.89

17Z.99 Z93,48 64.24 17 )4 44 3779.8 19.63 J6),76

MIO-COURS[ EXECUTION ACCURACY _81T DETERMINATION ACCUR4Cv

SGT 828.0 Sr_ 688.6 $G) 335.5 ST 284.1 SR 68,6 55 _87._

RRT .6448 RRF -.8305 RTF -.7383 CRT -,8|62 CRS -.4500 (ST .H465

SG8 1075.4 R23 -.1994 RI3 -.8487 LSA 9Z0.7 _SA 156.0 SSA Z3.0

SGI 979.5 SGZ 443.9 THA )7.08 ELI 289.7 _L_ }_.g ALF 168.64

LAUNCH OAT[ APR Z3 1964 FLIGHT T/ME 98.00 ARRIVAL CAT| JUL 30 1964

HELIOCENTRIC CONIC DISTANCE 267.944

RL 1t0.43 LAL -.00 LOt. 212.88 VL 2?.242 GAL -5.52 AZL 93.76 HCA 119.08 SMA I29.8Z [CC .18501 INC ),7639 V) Z9.619

RP JOB.gO LAP -3.29 LOP 332.01 VP 37.618 GAP -5.28 AZP 88.17 TAL 203.79 TAP )24.87 RCA 10_.80 APO 153.83 v_ )4.799

RC TO.94Z GL -Z3.9_ GP 22.23 ZAt 134.71 ZAP 4_.97 ITS 336.9Z ZA[ 140._5 ETE 44.46 ZAC |00.24 [TC Z68.0Z CLP -}T.?6

PLANETOCENTR;( CONIC

¢_ 19.2)2 VHL 4.)85 0LA -I.46 RAL 74.08 RAC 656?.8 VEL 11.8)8 PTH 2.10 VHP 4.618 CPA 45.)1 RAP 120.56 ECC 1.3165

LNCH AZMTH LNCH TIME L-I T|NE IN) LAT IN) LONG IN) RT ASC JNJ AZMTH {NJ TIME PO CST TIM IN) 2 LAT IN) 2 LONG

90.00 2 24 41 2139.79 -18.ZO 38.04 Z94.4| 112.07 3 0 41 15_9.8 -1_.05 30.YB

90.00 14 I 3 4894.44 20.42 212.12 295,08 69.9) 13 22 38 4294.4 17,5| ZOS,Z6

JO0.O0 3 45 21 1899.39 -19.22 18.A6 293.96 113.33 4 17 I 1299.6 -1_,90 11,24

100.00 15 Z) 4 4629.87 21.A3 192.84 294,66 68.6? 16 40 14 4029.9 16,36 185,41

110.00 4 92 2 1690.83 -Z1.93 1.23 Z92.60 116,90 ) 20 13 1090.9 -18.|5 334.17

110.00 16 3Z 33 44I|,38 24.21 174.98 295.38 65.10 17 46 24 3_lI,4 Z0.65 167,63

D|FFER[NTJAL CC_R[CTION$ M|O-COUR$[ IX[CUT)ON ACCURACY C_SIT O[TERNJNAT|ON ACCURAC_

r0E .1877 TRA -.3|04 TC) .TIZJ 8AU .2819 $GT 784.{ $GR 7_8.6 $G) 391.7 ST 2?4.4 SR 70.1 55 963.?

ROE ,OZZO RRA .1933 RE3 .8336 FAU .09430 RRT .6429 RRF -.8684 RTF -.7080 CRT ,0070 CRS .)242 CST .8355

FO[-J.833Z FRA -.7470 FC)-4.2448 85P _46 SG8 |091.0 RZ3 -.2069 RI) -._657 LSA 991._ NSA 157.Z SSA 21,7

80( .1890 8RA .3462 BE3 1.096A FSP -1155 SG{ 989.0 $62 460.7 THA 4}.53 ELI Z74.4 CLZ TO.J iLr .ll

LAUNCH OATE APR 23 1964 FLIGHT TIN| {DO.00 ARRIVAL care AuG I 1964

H[L|O(ENTRIC CON|C 0JSTANCE 2?4.477

RL JSO.4) LAL -.00 LO_. 212.88 VL 27.292 GAL -5.52 AZL 93.94 HCA I22.24 SNA 130.16 ECC .18246 JNC ).9383 vJ _9.619

RP 108.88 LAP -3.33 LOP 335._6 UP 37.6)9 GAP -4.?I AZP 87._O TAL Z06.3Z TAP 328.56 RCA 106.41 APO 153.91 v2 34.B04

RC 73.1|6 GL -Z9.O8 GP 24.Z2 ZAL 134.65 ZAP 47.23 ET9 338.44 ZAE 140.60 [T[ 48.73 ZAC 102.|3 ETC 268.28 CLP -41.88

PLAN_TO_ENTR;C CC_4|C

C3 19.374 VHL 4.A02 OLA -2.63 RAL 73.71 RA0 6567.8 VEL 11.864 PTH 2.{0 VHP 4,409 0PA 47,42 RAP 119.82 £CC 1.3188

LNCN AZNTH L_H T|I_ Lo_ TII_ IN) LAT |NJ LONG |NJ R? A$C IN) AZNTH IN) TIME PO CST _IM {NJ 2 LAT |NJ 2 LONG

90.00 2 32 2 2124,73 -17.29 35,8? 293.93 112.78 3 ? 27 1524.? -I4,06 28.69

90.O0 13 50 4? 4932.98 Z{.30 ZJS,2'0 295.14 70.89 15 |) 0 4333.0 18,30 20?,65

100.00 3 $2 8 1866,31 -J8.31 16,41 293.47 J14.03 4 23 13 1266.) -14,90 9.27

IO0.O0 25 13 ZI 466_.63 22.34 195,21 294,?4 69.61 J6 31 8 4066.6 19,37 187.68

IJ0,OO 4 5? 33 166|,53 -21.02 399.47 292.08 117.60 ) 25 15 1061.3 -17,16 352.4?

110,00 16 24 26 4A44.16 23.|3 {77.08 29_.50 66,0) 17 38 )0 )844,2 21,68 169.63

O|FF[R[NT[AL C_g[CT|ONS N]O-C_UI_. [X_CUT[_ ACCURACY OR6|T _[T[RNINATION ACCURACY

TOE ,1729 TRA -.3177 TC3 .638| 8AU .2888 SGT ?33.2 SGR 842.8 $03 429,0 ST 257.6 SR 128.) SS 1043.?

ROE .08|8 RRA .1733 RC3 .9J44 FAU .|0189 RRT .6{93 RRF -.8994 RTF -.66{4 CRT .4_24 CRS .893? C$_ .9114

F0£-Z.OB76 FRA -.8433 FC3-4.5529 81P 3133 $GB 1117.1R23 -.1965 RI) -,_877 LSA ]0?0.9 MSA 158.Z $$A 20.3

80[ .19J3 8RA .3619 8C3 I.I|50 FSP -128) $61 1008.1 $62 4_1.3 THA 5J.36 _LI 266.6 EL_ 108.8 ALF 16.32

1562



JPL TM :33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964_

LAUNCN OAT[ APR Z} 1964 CL|GNY TIIAE 102.00 AMMIVAL 0ATE &UG 5 1964

HELIOCENTRIC CONIC

IL 150.41 LAL -.O0

RP 101.al LAP -}.$6

RC 75,$17 ;L -Zt.Z4

PLAIq_TOCENTR|C C_lqlC

C} |9.570 VHL 4.424

LNCH AZNTH LN_ff T|l_

90.00 2 40 ]Z

90,00 13 40 45

1OO.O0 3 39 44

JO0.O0 15 3 34

110.O0 5 3 49

110.00 J6 16 J8

01STANCE 200.904

bOA ZI2.80 VL Z?.}13 GAL -5.52 A2L 94.13 HCA 123.40 $14A 130.45 (CC .18027 114C 4.1252 Vl 29.619

L(_ $3|.35 VP $?.694 GAP -4.11 AZP 87.6| TAL 206.74 TAP }12.15 NCA 106.$4 APO 151.97 v2 14.610

¢P 26,17 ZAL 114,41 ZAP 51.?1 (T$ 340.0D ZA[ 140.30 (T[ $}.G1ZAC 104.11ETC 26_,60 CLP -46,25

DLA °3,87 RaL 73,4# IAD 6867.8 V(L 11,67Z PTH 2.11 YNP 4,232 DPA 48.72 RAP i18.74

L-I Y|N( JNJ LAY JNJ L(:N(, |NJ IT ASC |NJ A_AfH INJ TJN( PO CST TIN /NJ 2 LAT

2089.Z0 -18o34 33.?0 293.63 JJ$.4S 3 13 1 ]428.2 -13+D3

42?3.27 22.18 2|?.63 ZS3.A3 71,_3 IS 3 38 43?3.3 1_.50

J83Z.14 -17.38 14.3S Z9_.18 114.72 4 30 16 1t32.6 -13.88

4703.04 23.23 |@?.?Z E95.04 ?0.84 16 ZZ 19 4108.1 ZO.38

1831,2B -Z'0.06 39?.?0 Z61.?S 118.26 5 31 1 1032.0 -18.|4

4476.46 2_.OQ 176.31 213.64 l?.06 17 30 56 38?8.5 £2.73

OIrF(R(NYlAL C(:IIR(CTI(:N8

TOE .1467 YRA -.3828 7C$ .8422 8AU .297£

ROE .1488 R#A .183A RC3 ._184 f_ .10863

rD(-2.3518 FRA -.9£67 TC3-4.8186 8SP 3224

BOE .2097 MA .3646 IIC3 1.1361 F3P -1400

N[O-_K [Z[CUT|O4 ACCURACy

5GT GT$,0 _ 6341.6 SG3 464.5

II/tT .53?5 Rmr -.f_$a RTf -.5813

$¢.8 1154.2 RL'$ *,1(_£ N13 -.9116

661 1056.8 Sr, R ')06.8 ?HA EO.64

[CC 1.3221

|NJ 2 LC_AG

26.58

ZJO.]B

7.29

190.O8

350,78

111.?4

ORely o(rtR, ZmAtim ACC_J_AC?

ST 230.5 SR 208.8 S$ 1122.}

CRT .8668 CR8 o9651CST .7544

LSA 1183,7 MSA 159,2 33A 19.0

ELI 276.5 EL2 143.3 ALF 40.31

LAUNACN OAT( APIQ 23 111414 FLIGHT TIM( 10A.00 ARRIVAL 0ATE AUG 5 1864

_+(LXO(ENTRIC CONIC 0|STAI_( 267.4_

RL 150.43 LAL -.00 L(X. 212.66 VL 27.547 0AL -5.51 MZL _4.33 HCA I26.57 6mA 150.66 [CC .17841

RP 108,84 LAP -3.311 LOP 341.32 VP 37,725 GAP -),62 AZP 67,50 TAL 207,07 TAP _$5.63 RCA 10T,38

RC 77.541 GL -2?.30 G? _6,66 ZAL 134.05 ZAP Sl.341 (TS $61.63 Z_i[ 1A0.16 [T( 39.08 ZAC 106.42

PLANET(X[NTR|C CON|C

C3 18.822 VHL 4.452 OLA -5.13 RAL 73.341RA0 656?.8 V(L 11.863 PTH 2.11W4P 4.066 OPA 82.21

LNCH AZNTH LP_H TIR L-I TIN( INJ LAT |NJ L(:NG |NJ RT ASC |NJ AZNTH |NJ TIN( PO CST TIN

g_.O0 2 48 17 208f.78 -13.34 31.49 293.S7 114.10 3 23 )0 1452.8

90.00 13 30 51 5015.79 23.03 220,65 295.94 73.08 14 54 26 4415.8

100.00 4 8 12 1756.15 -li.3T 12.Z8 293.06 115.31 • 36 IO 1198.2

I00.00 14 $4 _H_ 4?48.13 _4.1_ _(]0.41 263.81 7J.?6 11 13 42 4145.8

110.00 S 10 55 180J.83 -J2.09 353.6J Z_J.SI J]6._J 3 37 37 1001.8

110,00 18 8 25 4814o72 ZT.DO 161,7J J_4.40 I_._ 17 25 $8 $914.?

INC 4.3275 VI 29,619

APO 134.01 V2 34.816

(TC 24_.00 CLP -5D,87

0JFF[R(NTJAL ¢C_Rt_CTICNS N|O-C.CURS( |)((CUT;ON ACCLMACY

TOE .J088 YRA -.$843 YC$ +4£74 8_U .30_9 8GT 811.8 _ JOLS.0 S&$ aS?.O

/fiN( .227J AWA ._J38 RC$ 1.0_44 FAU .11515 R_? .4408 RRI r -.9417 RTF -.4498

FO[-Z.6|SS FRA-I.OO_J _C3-3.0268 88P 35?7 8_.+_ 1_11.7 R23 -.11_0 R13 -._384

80[ .28|7 _A .4140 8C$ 1.1896 TSP -1906 SOl 1091.5 SG_ 5£8.3 THA 70.98

NAP 117.30 [CC 1.3262

INJ 2 LAT INJ 2 LONG

-11.98 Z4.44

20.51 212.89

-12.82 5.28

21,41 182.66

-18.09 34_,D8

Z$.80 174.01

C_8|_ O[TEI_4INATJON ACCUqt'ACY

$7 188.3 8R 305.2 88 I1P8.6

CR7 .4870 CR3 .88_S C$T .6288

LSA 1242.9 N$A |60_1 83A 17.6

ELI 32$._ (LZ 159.5 ALf 66.26

L_UkCH 0MT( APR 23 1964 FLIGHT TIN( 106.00 _RNIvAL O_TE AuG 7 1964

H[bIO_ENTRIC CONIC

RL 150.41LA_ -.00

RP 108.92 LAP -3.39

RC 79,784 GL -28.61

PLAN(T(XENTRIC CONIC

C_ 2_.J40 VHL 4.488

_NCH AZNTff LNCff 7114[

90.D_ 2 _9 26

90,DO J3 ZO S*

]DO.DO d I? 42

IOO.OO 14 _S J8

110.00 5 1# 56

JJO.DO I_ 0 }4

OISTAI_( 293.92Z

LOt. 212.68 VL 2?.394 GAL -S.49 AZL 94.55 NCA 131.73 $t4A

LOP 344°70 ¥P 37.751 GSP -3.11 AZP 86.9? TAL 207.28 TAP

G? _1.16 ZAL 131.50 ZAP 61.20 ET$ 3A4.01ZA( !_.S0 ETE

130.88 (CC .17684 INC 4.5486 Vl _9.619

339.011CA 107.74 APO 154.01 V2 }4.623

_4._? ZAC 108,?G (TC _69.48 CLP -55.75

DLA -6.45 RAL 73.40 RAD 688?,8 V[L 11,866 PTH 2.11 VHP 3.980 DPA $4°86

L-I TIM_ JNJ LAY ]NJ LONG JNJ RT ASC _NJ AZNTH |NJ YJN[ PO CST TiN

Z0J4.98 -14,28 Z_.2Z 293.69 116.72 3 3} 1 1414.9

8081.18 23.91 223.89 298.88 ?4.3? 14 48 15 4481.2

1782.42 -lS.3J 10.18 293.16 118.89 4 4? S 1182.4

4788.93 25.OI Z08.31 288.$2 ?3.0? 18 5 7 4168,9

1570.72 -18.06 384.O9 2S1.87 119.83 5 45 ? 9?0.7

4583.39 2?.98 184.)Z 265.21 69.47 17 18 Z? 3953.4

OIr_(RENTIAL C_Wm[CT:ONS

_0( .05?E rRA -.}8Z1 TC3 .2960 6AU .3251

ROE .5149 |Ilia ,E34_ RC3 1,J705 _AU .1_016

_0[-Z.8888 fRA-1.0618 Fc$-5.1860 6SP 3453

80£ .3201MA .4483 8C3 1.Z073 fSP -1812

RAP 115.46 [CC 1.3314

JNJ 2 LAT |NJ 2 LONG

-1D.83 22.24

2|.84 215.62

-|1.69 3.22

22.46 J95.45

-13.99 347.34

24.90 I?_.47

ORS|T OET(RN|NATION ACCURACY

SY 184.G $R 413,3 35 1276,|

CRT .2398 CR3 .9932 C3T .3440

LSA 1341_7 NSA 160.8 86A 16.3

ELl 415,5 ELZ 158.9 ALF 85.61

N;O-COUIRS_ (Y_CUT|ON ACCURACY

SGT 38Z.6 SCAI 1164.5 863 5E5.1

RRT ._448 RRf" -.9888 RTF -.Z4Z_

$66 I263.5 RZ3 -.0S?0 R13 -.8540

SGl 1174._ 8GZ 341.0 THA 61.42

LAONCPI OAT( APR' 23 1964 FLIGHT TIN( 106.00 ARRIVAL 0ATE AUG 9 1964

Ht[L|OCENTNIC CONIC

RL 150.63 LAL -.DO

R? 108.80 LAP -3.38

nc 82.043 GL -30.21

PLAI_TO_ENTRIC CON|C

C$ _).533 VNL 4,531

LNCH AZNTH LNCH TIM(

• O.DO 3 10 5O

90.00 13 10 43

100.00 4 28 2A

100.00 14 }5 SO

I10.OO } 28 1

110.00 19 32 42

01STANCE 300.353

LOt. 212.88 VL 27.418 GAL -5.47 AZL 9A,78 NCA 13A.89 S;4A

LOP 347.87 V? 37.7?3 GAP -2.6_ AZP 66.41 TAL ZO?.4O TAP

GP 33.72 ZAL 132,?8 ZAP 66.11 ET$ 346.36 ZME 138.44 (T(

131.03 (CO .17553 INC 4.?82? VI 29.619

362.26 RCA 108.03 Al"o 154.03 V2 54.831

?1._1ZAC 111.23 ETC 210.D4 CLP -60.86

0LA -7.84 RAL 73.5t RA0 636?.6 ?EL 11.913 PTN 2.12 VHP 3.910 0PA _T.6S RAP 113.18 ECC 1.1379

L-I TIN( INJ LIT INJ L_NG |NJ IT A$C |NJ AZNTH INJ TIN| PO CST TIN INJ Z LAT INJ 2 LONG

1975113 -13.13 26.6_ 294.02 !15.31 $ 43 65 1375.1 o9.61 13.95

511D.23 24.77 227.03 2_7.67 78.83 14 38 53 4810.2 22.58 219.04

1724.91 -14.18 7.94 283.4_ 116.59 6 5? 8 !124.9 -10.50 1.08

4615._6 25,_1[_ 206.50 Z_7.$4 74.53 18 86 26 4238.? 23.53 198.51

13341.23 -16.96 382.21 E61.64 120.13 5 53 39 936.2 -12.83 345.5_

4598.12 28.92 187.16 _6.E6 ?0.62 I? 9 18 3991.1 26.0a 179.18

ORSfT D(T[RMJNAT|ON ACCURACY

ST 160.8 84' 830,7 $3 1345.5

CRT -.2696 CR3 .9868 C3T -.1948

L_4A_.2 NSA J61.B $SA 15.0

ELi 832.6 ELZ J54.| ALF 95.10

01FFER(NTIAL C_NNI[CTION.q

TO( -.DI16 TRA -.4178 TC3 .1483 8AU .3458

ROE .4118 RRA .2SE? RC$ J,_498 FAU .J_$_3

FD(-$.12108 FRA-l,0930 FC3-5.1987 887 3953

6OE .4J_1 MA .468J 6C3 J,2880 _3P -1(1_Z

NID-COUNSI[ [v_CUTION ACCURACY

_T 346,4 _ JL_117.4 $_3 SA5.0

RN? -.0416 W *.9686 RTF .OSlZ

86_ J$69.6 N_$ -.100_] RI3 -.9689

$61 JZS?.? 86_ 848.9 ?HA 9J.24

I 563



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH 0AT( APe Z) 1964 FLIGHT TIN( 110.00 ARRIVAL 0AT( AUG Jl J934

N£LI(X:(NYRIC CON1¢ 01STANC( 306.759

eL 150.43 LAL -.00 LOL ZlZ.ea VL Z?.4Zt GAL -5.46 AZL 95.01 HCA 138.06 $NA 131.13 (CC .17443 |NC 5.0654 ¥J 29.619

RP 108.?? LAP -3.38 LOO 351.03 VP 37.791 GAP -Z.14 AZP 86.23 TAL 207.41 TAP 345.4? RCA 108.16 APO 154.00 ¥Z 34.939

RC 84.317 GL -31.?Z GP 36.41 ZAL 131.89 ZAP 71.03 (T$ 349.10 ZAC 136.94 [TC ??.59 ZAC 113.81 CTC Z?0.69 CLP -66.18

PLAN_IO(ENTR;C C(_41C

C3 Z|.OZ3 VHL 4.585 OLA -9.33 RAL ?3°84 RAO 6587.9 V[L !1.933 PYH 2.12 VHP 3.879 0PA 60.53 RAP 110.41 (CC 1.3460

LNCH AZNTH LN_H TZN_ L-I TIN| |NJ LAT |NJ LONG IN) RT ASC IN) A2NTH IN) T|N_ PO C$? TIN IN) Z LAT )NJ Z LONG

90.00 3 13 42 1931.73 o11.88 Z4.37 194.55 115.85 5 55 54 J331.? -9.3) I?.SZ

90.00 13 0 5 5183.91 13.42 130.73 298.93 ??.50 ]4 16 9 4363.9 E3.64 ZRZ.6Z

100.O0 4 40 18 1_5.06 olZ.95 5.61 Z�A.0) 117.19 S 9 33 1085.1 -9.21 556.85

100.OO )4 26 0 4896.53 26.78 110.03 Z95.63 ?6.Z0 15 4? Z? 4295.8 24.61 201.92

llO.00 5 38 18 1303.94 -15.76 350.16 Z�Z.4Z IZ0.?Z 6 3 Z) 903.9 -11.59 343.66

JI0.O0 15 44 3_ •6•0.71 29.89 190._J 197.6• ?Z.S8 17 I 59 4040.? 27._Z 18Z.ZJ

O|FF(R(NTIAL CC_I_C?I(_N8 NJO-COUR$1[ [IU[CUT|(_N ACCURACY ORBIT OET[RNINAYZC_ ACCURACY

YO( -.0965 TRA -,•567 TC3 -,0147 6AU ,3708 SGT 593,9 SGR 1•1•.6 SG3 556.• ST 215.5 $R 658.2 SS )4|0.2

RO( .5195 RNA .Z_S RC3 1.3|94 FAU .11423 RRT -.5489 _ -°9734 RYF .3629 CR? -.6958 CRS .9962 CST -.65•9

F0[-3.3•_) F/A-].iDO9 FC3-5.115? BSP •391 9GB 1534.Z RZ3 .0ADS 813 -.9729 LSA 1362.3 NSA )62.6 $SA |3.?

60( .5E86 MA .5318 9C3 ].3193 FSP -1731 981 1431.5 3GZ 549.5 YHA 99.81 (LI 6?5.6 EL) 149.3 ALF 103.37

LAUNCH OAY( 4PR 13 1_4 FLI_T TIK 111.00 ARRI¥AL DAT( AUG |_ ]964

"[LI_(,TRI¢ CONIC

RL 130.•3 LAL -.00

R_ 106.73 LAP -3.30

nc SS.0OZ GL -33.37

PLAN[YO¢[NYRJC CON|C

C3 EI.i_t VNL 4.851

LNq'.J4 AZN?H LN_H ?;N(

t)O.OO 3 36 L'O

PO.OO 12 46 42

JOO.OO 4 3• 1£

IOO.OO )4 15 31

IJO.OO 9 SO Z

110,00 15 36 11

OIS?ANC( 313.140

LOt. 21t,88 VL t?.458 GAL -5._ A2L 95.37 HCA I•I.ZZ SNA 131.19 (CC .1733• INC 5.3T40 v] 29.61 9

LOP _4.Z£ VP 3?.DOS GAP -1.68 AZP 85.81 TAL 20?.33 TAP 3•8.56 RCA 108.43 APO 153.96 v2 34.848

GP 39._0 ZAL 1_k0.8| ZAP 73.88 (T$)51.I? 24( 13•.97 (T[ 83.93 ZAC 116.51 (TC Z?1.•1 CLP -?1,65

OLA -10.94 RAL ?•.24 RA0 6_6?.9 V(L |1.959 PTH Z.13 VHP 3.890 OPA 63.48

L-J ?rMl[ JNJ LAY |NJ L_G _NJ R? A$C |NJ AZN?H IN) T|N_ PO CS? T_N

1886.91 -I0.51 ZI.?I 195.40 116.43 4 9 •7 1266.9

51_3.58 Z_.43 134.91 300.51 ?9.44 14 13 45 4613.6

1641.16 -11.61 3.14 294.8Z 117.74 5 11 34 1042.Z

4_43.37 11.8• 214.05 300.Z• 78.14 15 37 55 4343.6

1487.31 -14.•9 349._0 _93.13 111.30 6 14 19 967.3

• 691,17 30,96 193._8 _89.34 74.51 16 54 _Z 4091.2

0;FFERgNT;AL C(_I_R(C?|ON6

?DE -._D?6 fRA -.30e3 TC3 -.1830 8AU .3998

R0[ .6353 R_A .2790 RC3 1.3698 FAU .11Z38

F0(-3.51 ?8 _RA-I.D?£3 FC3-•.89_J 8SP •886

80( .8685 8_A .5781 8C3 1.3821 rsP -)735

RAP 107.15 CCC 1.3561

IN) 2 LAT IN) Z LONG

-6.87 14.92

2•.?0 226.6Y

-?.60 356.aZ

15.72 205._?

-|0.24 34).67

16.•5 183.63

ORBIT OET[RI4_NATION ACCURACY

S? 318.9 38 790.7 $$ ]463.5

CRT -.8739 CR$ .9990 CST -.8_38

LSA ]695.9 NSA ]63.8 $$• 11,4

(LJ 6•0.0 (L2 146,0 ALF 110.05

NJO-COuR_I[ (g(CUTJON ACCURACY

SGT ?06.0 SGR 1536.0 963 535.5

RRT -._819 NRF -._790 RTF .6050

$G_ 1690.5 RZ3 .O?ZO R13 -.9769

9G1 1599.7 SG2 5•6.4 THA 107.30

LAUNCH o•r( APR 23 1964 FLIGHT ?]NI[ ]I•.00 ARRIVAL 0ATE AUG J5 1964

H(_;OC[NTRIC CONIC

n_ |$0.43 LAL -.00

RP )08.72 _4P -3.33

R_ 89._98 GL -35.J?

PLAN(TO_[NTR|C CONJC

C5 22.416 VHL 4.735

LNCH AZMTH LNCH Tll4[ L-I 1114[ IN] _AT

9'0.00 3 55 10 1836.67 -8.97

90.00 12 36 I1 _290.96 Z?.I8

100.00 5 9 58 )595.3• -10.11

IO0.O0 )4 4 4 5007.31 Z8.45

110,00 6 3 28 I•Z?.80 -13.08

J|O.O0 15 27 3 •147.82 31.92

O]FFEN[NTIAL CC_SECTiONS

TO( -.3407 YRA -.3582 YC3 -.3563 8AU .•319

ROE .7607 RR_ .2928 RC3 1.3968 FAU .11?82

r0(-3.6322 FRA-J.OI_• FC3-4.5501 85P 54•9

80[ .8335 M• .6157 8C3 1.4413 FSP -1699

0ISTANC( 319.491

LO_ 212.86 VL 27,••2 GAL -5.33 AZL 95.13 HCA 1•4.39 SMA 151.22 (CC .11262

LOP 357.40 vP 37.817 GAP -1.24 AZP 95.34 ?AL 207.16 TAP 351.55 RCA 108.54

GP 42.08 ZAL 129.$3 ZAP 80.53 (15 355.63 ZA[ 13Z.56 [1( 90.06 ZAC J19.31

|NC 5.726, ¥1 Z9.S)9

APO 1_3.90 VZ $4.857

(TC 212.20 CLP -??.ZZ

OLA -12.69 RAL 74.76 RAO 6367.9 VEL JI.991PTH 2.14 VHP 3.9•9 DPA 66.49 RAP ]03.32 (CC ].3689

IN] LONG [NJ fit A$C [NJ AZMTH IN] TIMC P_ CST T|_ |NJ _ LAT iN] 2 LONG

19.82 296.31 116.97 4 Z5 •? 1_36.7 -5.28 12.08

139.?0 )02.44 81.73 14 4 2] 4691.0 2_.75 231.32

.47 295.91 118.28 5 36 33 995.3 -6.25 353.8J

218.63 302.21 60.42 15 27 3) 4•07.5 26.63 2;0.20

346.00 294.15 1_1.87 6 27 15 817.8 -e.?8 $39.55

198.12 _01.43 76.?9 16 46 )| 4)41.8 29.61 )69.37

NID-COUR!M[ EXECUTiON ACCURACY ORBIT DETEffNINA11ON ACCURACY

SOT 8?3.3 SGR 16•9.2 SOS 542.? S? •6J.8 SR 927.• SS J505.8

RRT -.?•13 RRF -.9832 RTF .7530 CRT -.9382 CRS .9995 CST -.9282

$08 1868.) R23 .09•I RJ$ -.9795 LSA J810.2 NSA 165.2 SSA 11.I

561 1785.9 $GZ 54].3 THA 1J3.74 ELI J025.9 (LZ 144.4 4LF IJ5.58

LAUNCH OAT( APN 23 196• FL|G44T T|M[ J|6.00 ARRIVAL OAT( AUG 17 1964

H[L|O_[NTR|C CONIC

RL 150.43 LAL -.00

mP t08.49 LAP -3°29

RC 9J.ZO_ GL -37.16

PLAN[TOC(NTR]C CONIC

C3 23.•26 VNL •.8•0

LNCH AZM?H L NC_ TIN(

_0.00 • 1• •6

_O.OO 12 _J 18

100.O0 5 _8 16

lOO.O0 13 31 10

110.00 6 18 39

JlO.O0 15 16 56

018Y_N_( 3ZS.aZ8

LOt. 212.88 VL 27.441 GAL -5.26 AZL 96.14 HCA 147.56 SNA 131.Zl (CC .]7Z26 )NC 6.J423 VJ 79.619

LOP .58 VP 37.825 GAP -.81 AZP 64.81 TAL 206.69 TAP 354.44 RCA 108.61 APO 153.82 v2 34.66?

6P •3.03 ZAL 128.0_ ZAP 8•.9• (_S 359.•8 ZA( 129.72 [T[ 95.6? ZAC I_Z.23 (TC Z73.01CLP -92._3

OL4 ol4.61 RAL ?9.48 RAO 6968,0 V(L 12.033 PTH 2.15 VHP 4.059 OPA 69.50 R4P 98.84 [CC 1.3835

L-| T|lq[ |NJ LAT |NJ L(:I_, |NJ RT AgC IN) AZN?H IN) TIN( PO CST TIN IN) 2 LAY [NJ 2 LONG

1780.83 *7._3 19.63 299.00 117.45 4 44 27 1180.6 -3.49 8.94

33_.45 27.81 245.29 304.78 84.46 13 51 27 4768.4 26.75 236.77

1543,49 -8.4_ 337.55 _97._6 118.79 5 54 0 943.5 -4.52 350.93

5080.81 19.16 Z13._6 304.QZ 83.13 15 15 50 4480.8 27.91 215,36

1386.66 -11.52 343._4 _9_._0 IZZ.41 6 42 3 78•.7 -7.16 337.25

4812.42 3Z.?Z Z0_.84 303.98 79.Sl 16 37 9 4ZIZ.4 30.93 ]94.18

ORBIT O(T[RN/NAT|ON ACCURACY

ST 634.7 $R _067.9 SS J538.0

CRY -.9648 CR$ .9998 CST -.9398

L$A 1970.0 N$A )66.6 $$A 9,8

(L) _233.9 (L_ J44.4 ALl IZO.Z9

0IFF[WI[NT|AL CC_R[CY|_

TO[ -.$OJ2 YRA -.6128 TC3 -.5172 8AU .•665

R0[ .8_73 RRA ._03 RC3 1.3970 FAU .11082

F06-3,8917 _RA -.9180 FC3-4.0656 96P 6098

BO( 1.0_78 984 .6?39 8C3 1.4897 FSP -1635

NI0*C_$[ [XI[CuT|CN ACCURACY

$GT |O?_.Z $GR J?_3.3 SG3 519.2

RNT o,8_67 RRf" -.9864 RYF ,837_

SG8 _059.0 R_3 .1093 813 -.g$11

$81 1988.1 $GZ 355,5 THA ]19.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19645

LAUNCH OAT[ APR Z) 1964 fLIGhT TIME 1|8._[_ ARRIVAL DATE AUG 19 ]964

H[tIO¢[NTRIC CONIC DISTANCE 331.136

Rt |50.43 LAL -*00 LOL ZlZ.e# V+ Z7.4)Q GAL -5.1| AZL 96.64 14CA 150.71 SNA 151.18 [CC .17184

RP 101.+5 kAP -3.14 LOP 5.79 vP 57,¢51 GAP -.40 AZP 14.81 TAL 806.55 TAP 55?,15 RCA 108.64

RC 95.5|5 GL -J9.51 GP 48.19 ZAL |Z$.28 ZAP U.94 ITS 5.75 ZA( 126.49 [T[ 101.50 ZAC |85.30

PLAN[TOCENTRiC CONIC

C5 84.7G5 VHt 4.975 DtA -16.79 RAL 7G.29 RAD 6568.0 V£L |2.089 PTH 2.16 VNP 4.231 OPA 72.56

tNCH AZNTN LNCH TIN| t-i TIN( IN| LAT

90°00 4 39 4 1716.76 o5.81

90.00 |2 $ |7 5459.57 86.24

|00.00 5 49 $4 1484.99 -e.49

JO0,O0 ]3 39 6 5196, S# 29.70

110,O0 6 31 6 1556.99 -9.17

I|0.00 15 S 13 4987.35 33,51

Oi_F[RENTIAL COQR[CT|ONB

TO£ -.6953 YRA -.4694 TC5 -.69|3 8AU .SOOT

ROE 1.0439 RIEA .8874 RC_ J.3900 FJ_J o10J17

rO[-3.69_S FRA o,6191 FC3-$.$399 89P 6748

BOE 1.£5A2 MA .7206 8CS 1.$122 rsP -1524

INJ tONG INJ RT A�C |NJ AZNTH |NJ TIN£ PO CST TIN

|2.02 899.97 117.81 5 6 41 1116.8

851.91 507.E1 #?,16 i5 55 16 4659,6

354.29 299.Z? |19.84 6 IA 39 895.0

Z_O.2S 307.53 96.48 1S 2 15 45S6.6

341.06 297.87 t22.98 6 59 85 757.0

INC 6.5356 vJ 8g.619

APO 135.7Z V2 54.6T7

ETC 274.08 CtP -68.4_

RAP 93.32 ICE 1.4076

IN| Z LAY IN| 2 LONG

-i.44 5.37

Z?.69 ZA5.$O

-Z.54 547.7L

88.66 281.57

-5.56 334.74

4267.4 58.|5 199.66

OREIT D[T[RNINATION ACCURACY

ST 856.4 SR 1806.5 $$ 1554.5

CRY -.9774 CRS °9999 CST -.973!

LSA 2151.2 NSA 168.5 $SA 8.6

Etl 1460.6 EL8 146.0 ALF 184.52

209.t5 _?.10 92.90 16 26 50

NiO-C.CaMS[ EXI[CUTION ACCURACY

SGY 15IZ.Z $GR 18.58.4 $G5 48_.6

RRT -.#?54 RRF -o9969 RTF .BSSJ

SG8 2256.7 R25 .1212 R13 -.9888

SGI 2195.3 SG2 531.5 THA 184.88

rAnCH DATE APR 15 1994 FLIGHT T|N[ IZO.00 ARRIVAL DATE 4uG 21 1964

HI[tIO¢[NTRIC ¢ON|C

RL 150.43 LAL -.00

RP 109.91 LAP -3.19

RC 95.#t9 6L -41.99

PLAN(TO(£NTRX< CON|¢

C3 zo.eO0 VHL S.J3#

tNCH AZNTN LNCH TIN|

90.00 5 6 25

90.OO 11 44 47

100.00 9 15 31

I00.00 13 J? 53

110.00 6 59 59

110.O0 14 51 41

LOL _18.98 VL 87.427 GAL

LOP 0.95 vP 37,#$4 GAP

GP 51.AS ZAk 184.27 RAP

DISTANCE 530.427

-5.10 ASk 97.24 14CA 153.99 SNA 151.12 [CC .17156

-.DO ASP 83.49 TAL 206.10 TAP 359.99 RCA 106.62

92.51 [T$ 8.47 ZA[ 182.90 [T£ 10Q.41 ZAC 128.$8

DLA -]t.I 3 RAL 77._7 RAO 9SM.i V[L lZ.IAS PTH 2.]8 VHP 4.479 0PA 75.75

L-| TII4E IN| |AT |NJ LONG IN| RT A$C IN| ARNTH |NJ TIN( PO C$T TIN

1942.04 -2.al ?.83 )02.97 |18,19 5 33 45 IOAZ.O

$569.8_ 28.87 259.99 $10.98 91.79 15 l? 56 6969.6

I4J?.#| -4.t4 3SO.SS 30|.78 1|9.62 6 39 54 817.6

S899.89 29.99 237,_ 3JJ°0| 90°42 14 45 44 4_59.3

1283.?Y -7.79 338.21 299.59 185.39 ? ZO 2 683.6

49?5.99 34.05 2|5.50 310.90 86.82 16 J4 56 4575.9

|NC 7.23?1 v] Zg.61g

APO 155.61 VZ 3A.886

ETC Z75.08 CLP -94.O2

OIFF2R[NYJAt CORRECTIONS

¢O£ *.9371 7RA -.7347 7C3 -.?995 8AU .56#1

ROE 1.8750 RRA .3139 RC3 J.3994 FAU .09765

FD[-3,7674 FRA -.8639 FC3-3.17?5 8SP 6096

80[ 1.58£3 MA .80Oe 9C5 1.5975 FSP -1744

RAP 66.76 ECC 1.437fl

IN| Z taT IN| 2 tONG

.98 1.Z0

ZR.Z| 851.29

-.86 544.0|

29.65 Z89.1]

-3.34 331.94

35.24 Z06.36

OROIT DETERN|NATION ACCURACY

ST 1015.2 SR 1421.3 SS J653,0

CRT -.966J CR$ J.OO00 C$T -.98_2

b$A 84|0.8 MSA 1S3.1 SSA 7.6

ELI |775.5 ELI 14Z.7 4tF JZ6.95

N|0-COURS£ EXECUTION ACCURACY

SGT 1579.6 SGR OO48.4 6G3 469.|

RRT -.9]45 RNF -°99|9 RTF .92AJ

$98 8586.? RZ3 .1089 RI3 -.9968

6GI 8534.$ 698 516.6 THA 126.98

LAUNCH DATE 4PR 23 /954 F_IG44T TIN_ |22.00 ARRIVAt DATE AUG Z3-1964

N£t[O¢£NTRiC CONIC O|$TAf_[ 544.6??

RL |S0.A3 LAt -.O0 L_¢ ZI2.98 Vt 87.4J4 GAL -5.00 AZL 97.99 NCA J57.06 S_A JS].02 ECC .17J5_

• e 108.56 LAP -3.11 tOP 10.15 VP 57.955 GAP .58 AZP 98.65 TAL 205.36 TAP 2,62 RCA 106.57

RC 96.146 Gt -44.66 GP 55.02 ZAL IZl.61ZAP 95.45 [TS 13.66 ZA[ 119.95 [T[ lIl,I8 ZAC 132.15

PtAIqI[TOC[NTRIC CONIC

C3 29.180 VNL 5.402 OL& -ZI.AZ RA_ ?9.4? NAD 6568.8 V[L 12.270 PTH Z.2l VHP 4.625 0PA 76.96

LN_H AZNTH tNCH TIME _-I TI_q[ IN| LAT |NJ LGNG |NJ RY A$C |NJ AZNTN |NJ TIME PO CSf TEN

90.00 5 42 49 1549.00 .19 Z.64 _06.12 118.38 $ $ 56 949.0

• 0.00 11 17 55 570_.79 27.55 270.07 5|4.94 96.91 1_ 55 A 5108.6

IO0.OO 6 45 49 1359.D0 oi.46 546.06 _05.19 119.86 7 11 5 736.0

IOO.OO 18 54 5? 5597.0_ 29.45 247.37 515.17 95.59 14 24 54 4797.0

llO.O0 ? t3 3 1288.42 -5.48 554.96 308.?1 |23.79 ? 45 25 622.4

JJO.O0 14 $4 52 5063°57 54°|4 ZZ3.99 )JSoSZ 91.79 IS $9 55 44#5.4

DIFFERENTIAL C(:I_#1[CT|Ok_ NJ0-C_U_SI[ [XI[CuTION ACCURACY

TO[-|.ZZ34 TRA -.7604 TC3 -.6479 9AU .5_26 _? 1021.4 $GR 1949.9 SG5 396.7

ROE 3.5147 RNA .Z053 RC3 1.1671 FAU .0?SSI RRT -.980? RRf -.9924 RTF ,9319

ro[-3.4793 FRA -.S317 FC3-_.8696 89P 9|04 $GB 2_68.3 R25 ,J371 R|5 -.9999

80[ J.$477 _A °#O?0 8C3 1.44ZS F$P -|ZZlD $GJ 89| 5.] $GZ 5._O.| ?HA |5Z.#B

|NC ?.992_ V| 89.6J9

APO 153.48 VZ 34.699

ETC 276._0 CLP -99.50

RAP 77.48 [CC 1.4608

ZNJ Z LAT INJ Z LOI_G

5.97 356.00

20.2| 26|.4?

Z.51 339.5a

29.86 238.59

-l.O0 3£8._a

54.0J 214.65

ORBIT DETERMINATION ACCuR4CY

ST 1325.1SR 1470.9 S# 1541.Z

CRT -.9679 CRS I.O00O CST -.9885

tSA 8503.0 _SA |7Z.?-$SA 6.Z

Etl |975.9 ELI 158.9 ALF ]3].98

kJ_CH DATE AI_ _5 1_HI,4 FLIGHT TIIq_ 124.00 ARRIVAL DATE AUG 85 1964

_tIOC(NTRIC CONIC

RP 103.55 tAP °3.05

RC 1(]0.499 GL °47.$3

PtAN(TO¢[NTR|C CONIC

C5 55.020 VHL S,746

tNCH AZNTH LNCH ?l_l_ _0_ YZlq_ |NJ LAY

SKI.00 6 33 M 1421.16 4._0

90.00 I0 3# L't) 910.1_ 25.30

100.00 ? 5_ 3t) 1230._,1 _.09

100,00 |Z #_ |0 SS94.49 £?.79

|JO.O0 ? 39 |4 J|SO.3? -Z.?4

110.O0 14 15 4 $217.$3 55.37

OIFr[RENTIAt C_QNI[CTION_

TO[-1.6001 ?RA o.93R3 ?C3 °.9675 _AU .5#60

RO( 1.5885 RIQA .1499 RC$ 1.0046 rAU .0_ES2

F0[-3._983 FRA °.4149 FC3o1.8398 89P 9796

60[ _.2547 MA .6455 BC3 1.3275 FSP -104_

O|SfANC[ 350.|109

LOL ZJ2.99 VL Z?._98 GAL -4.#9 AZL 90.9? HCA J RO.ZZ ._,lA |30.9J ECC...JTJS! INC #.6747 v| 89.6J9

LOO 13.$8 VP $7.934 GAP .?G AZP #l,SS TAL 204.96 TAP 5.19 RCA 106.49 APO |53.54 v_ 34.911

GP S9.95 ZAL 119.19 ZAP 97.1_ (T$ |_.SI ZA[ 114.SS IT[ 115.91ZAC 136.12 [TC 277.77 CtP-|O5.OZ

O_A -84.#_ RAL ?_._0 RAO $S_#.3 V[L 18.425 PTH 2.85 YHP S.SI5 0PA 82.2| RAP 61.Z5 £CC |.5434

ZNJ LONG |NJ RT A$C _NJ AZM?N IN| ?I1_ PO C91 T_N IN| Z LAT IN| Z tONG

333.S0 311.1# 118.02 6 S? 19 621.Z 6.01 548.79

_OS.eO 319.20 103.17 tO 49 40 10.7 26.66 897.88

340,2# 309._ 119.86 ? SS 10 630.6 6.05 333.72

£59.S_ $19.89 10|oS6 IS 54 54 49_4.5 Z9.O7 850.96

33|.I9 _Oe._S I84.09 # J7 85 550.4 1.76 384.98

234.28 321.00 97.88 15 40 I 4617.5 S4.1D 215.12

N|0-C.Ou_#_ [W[CUT|ON ACCURACY ORBIT O[T£RNINATION ACCURACY

S_T 2091.9 $GR J_67.0 9G3 329.4 ST 16|9.2 SR 1565.0 $$ 1509._

I_T -.9_i03 RRf" -.9955 RT_ .9446 CR? °.9903 CRS .9999 C$T -.9917

SC,8 _87|.4 R23 .|429 R13 -.9847 L$A Z?|6.S N$A 175.0 $$_ 5.0

6GJ 2#Z|.J $GZ S_5o0 THA 156.69 ELI 8260.4 EL2 157.7 ALF 135.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE APR _3 1964

NI[LIOC[NTRIC CONIC

RL 150.A3 LAL -.00

mP 108.$l LAP -Z.t4

R¢ IOZ.?_O GL -S1.5_

PLAN_TO¢[NTRIC CONIC

C3 39.084 VNL O.tSZ

L_ AZNTN LNCN TIN(

tO.O0 I_Z A3

IO.00 8 53 2O

I00.00 8 4£ £4

IO0.O0 11 18 _DO

110.OO 8 41 A3

1J0.00 15 4£ M

IrLIG44'r TIlE 126.00 ARRIVAL 0ATE AUG _T 1904

01ST&NC[ $ST.114

LOL ZIZ.SJ VL ZT.3TI GAL oA.YT AZL 100.31HCA 183.$8 SHA 130,f8 £CC .17136 INCIO.$146 Vl £J.Slg

LOP 16.51 vP Sf.#$t GAP 1.12 AZP 10.It TAL 204.28 TAp T,66 lCA t0G.3T APO 153.10 ¥Z SA.IZ_

GP 63.43 ZAL 116.04 ZAP n,JE ETA 26,34 ZA[ 108.81 [T[ lJI.0I ZA¢ 140.63 ETC t79,86 CLP-IID.?S

DLA -2|.29 RAL 8|.64 WAO-6SeSl.S VI[L 12.187 PTN 2.$0 VHP $.0t3 0PA 84.3• RAP tS.4t ECC 1.843t

L-I TIN[ INJ LAT |NJ _ IiJ IT AK IxJ AZNTH INJ TIN[ PO C•T TIN INJ t LAT ZNJ t LONG

|OJI,92 14.$S 3N,54 320,T0 I14.6? 6 50 55 491.3 IT.ST 319.36

|OZS.IO 16.21 352o51 $2I.56 113.54 • 10 25 415.1 19.66 365,16

lOtO.S6 ?,Tt 330,97 317.32 I19.95 • 0 5 460.6 11.5• 3tA.lA

3819.73 23,03 176,_) 314,43 IO9.57 13 3 19 3219.T tS.tl Zi•.OI

1050.33 .TA )_,4S 312.1141 1_4.16 9 0 23 AS3.6 5.tl 3ZD.Z3

5393,SO 30.9_ 247,42 3_?,2I 103.29 13 12 23 4?•3.5 3t.Y4 138.63

OIr_[m[NTIAL C(:m_CTIONS

T01[-l. Jl4| TRA -.1770 TC3 -.||2| 2_J .5|71

iO[ 1.1|_O MIA .Oa_O R¢3 .T940 FAU .04_104

ro£-3.o329 FRA -.20011FC3-I.0Q41BV 9A23

801[ £,7133 MA .81_! 2C3 1,1429 FV -14S

LAUNCH OAT[ Al'_ 23 IINI4

#IO*C, OUmS( £K[CUTIOI ACCUttACY ORBIT O[TERI41_ATION ACCURACY

SGT f371.2 JA;d' 19_,8 SG3 268,8 ST 1957.6 SR 1661.• SS 1A56.6

/mY -,9340 NRI r -.H_ RTF .9544 CRT -.••IT CR• .•_98 C3T -.•941

3063.4 RZ3 ,1461RI3 -,9856 LSA Z3A?.0 NSA 177,4 $$A 3.3

86| 3OI6,S _ S43,J TNA 141.22 ELI Z$61.8 ELI I63.4 ALF |39,71

FLIGHT T|HI[ I28,00 AI_QIVAL DATE AUG Z3 1964

OIl?ARC( 383.2a6

-4,94 AZL 10_.26 HCA 166.3Z INA 130.63 [CC .ITI44 INCl2.t6ti vl _•.61•

1,4? AZP 79,07 TAL t03.$3 TAP 10,05 RCA 108,13 APO 153.01 vt 34.335

4H).M IT8 3S.06 ZA[ |04.16 [T[ |2T,S3 tA¢ 145.67 [TC 963.1• CLP-|If.3$

N[LIO¢|NTR|C C_IfC

m. 130.43 LAL -.00 LCL 2J2.11 Yr. 27.$SI _L

RP 108,A8 LAP -2.14 LOP 19,?0 VP 37.9£? _P

RC 103,1|1 G_ -55.37 GP tl,13 1_ 112,_1 lap

PLAN(TOCKNYRIC CONIC

C3 49.S42 VI4L ?.03f DLA -_.I2 HAL 93,t4 RAO ItOdl.I V(L 13.073 PTH 2,39 VI4P

LNCN AZNTN LNCH T|N[ L-| TIN[ |NJ L_T

YA,IT I 41 )7 191|.?4 13.|I

105,93 10 5S 1 723,94 I3.2_

74,17 • 41 37 I312.74 lS.2_

10S.13 10 33 I 7_3,34 15,2t

110o00 I Sl 32 t19,1t 9,041

IIO.O0 12 SO St $4|$3,03 24,11

DIFFI_NYlAL CGItRI[CY|¢N6

TO[-2.II_I YlA -.tO32 YC3 *.?03_ I_U .3_1I

ROE £.0290 NNA -,O_34 iC3 .S4I_ FAU .03194

rO[-t.??•9 FRA -,1616 rC3 -.3P31 86P 10OeO

!_[ $.32T6 ImA .1_91 8C3 .8810 rsP -935

?,JO0 DPA 93.42 RAP 333.4| ECC |.8153

INJ LON_ INJ RT A$C |NJ AZI4TH INJ TIN[ POCST TIN ZNJ Z LAT INJ _ LONG

I.£1 328.05 118.4_ ? 13 S0 91Z.7 18.•8 t.tO

309.?S 311.04 Ill,S• II ? 4 1_3.S 19.•• 3Dr.?4

8,21 328,0_ 119.60 T 13 SO •It.? 18.•8 ].tO

309,73 319,0_ 11_.39 II T a 123.5 18.9• 3Ot.74

319,10 $t2.39 123.?0 IO 7 I| 31•.3 10.45 31Z.?_

_4[,5,17 363.1_ 116.19 14 tS 9 5053.1 ZT.9? ZST.3Z

HIO-C_UII61[ [XI[CUT/ON ACCURACy (_81T OET[NNINATION ACCURACY

9GT 2tl4._ _ 1819.1 8G3 Z08,8 •T t364.8 SR 1_50._ 83 130•.A

RNT -,930_ RRF -,9910 RTF .9643 CRT -.9912 CR$ .9994 CST -.9660

_G_ 3231,4 R23 .1442 RI3 -.98Tl LSA 3193.4 N•A 190.0 $$A Z.9

SGI 3202.8 SG_ SS•.6 THA 146.71 [LI 1878.1 ELI 169,3 ALF 145.17

LAUNCH DATE APN _3 19A4 FLIGHT TIN[ I$0.00 ARR|VA_ DATE AUG 31 1164

HELIOC£NTRIC CONIC DISTAN¢[ 399.413

RL 1_O.43 LAL -.00 LOL t|Z.•• VL t?.334 GAL -4.50 AZL 105.3? HCA 199.6S SNA

RP 10R.44 LAP -Z,?3 LOP 22.8• vP 37.8Zl GAP I,_O AZP Td.RT TAL 20_.63 TAP

J_K).A6 [CC .17160 INC15.3660 vl _•.6_

It.34 RCA IO•.OT APO 15t.•4 Vt 34.347

RC |07,4_• GL -59,39 GP 74.70 ZAL 108.18 ZAP 99.15 ITS 48.?0 ZA[ 9T.69 EYE 139.69 ZAC 15t,|t [TC t•O,3O CLP-It?.O5

PLAN(TO¢[NYRIC CONIC

C3 70.103 VNL •._73 OLA -36.t0 RAL 86,?• RAO 6369.4 V[L 13.837 PTN 2.33 VHP 8.888 OPA ?8.41 RAP 306.73 ECC Z,1537

LNCH AZNTH LN_H TIN[ L*I TIN[ INJ LAT INJ LONG |NJ RT ASC ]NJ AZNTH INJ TINE PO CST TIN INJ Z LAT ;NJ _ LONG

86,44 $ 13 35 1740,13 13,87 13.06 33T.0S 113,78 6 41 35 1140,1 l•.t] 18.43

116.5_ I| 53 33 665.$5 13,89 304.34 $3?.06 lt$.TT 11 4 38 65.4 IS,IS _•T,?6

63,44 6 13 _5 1740.13 13.97 15.06 337.05 IZ3,T8 6 41 35 1140.1 18.11 18.48

113,56 II 33 33 6•5.33 13.89 304,34 33?.08 113.77 11 4 38 95,4 18.Z3 t97.76

$$,44 • 13 33 1740,|5 13,87 25,_ 337,05 113.78 6 At 35 I140.1 ]•.tJ i•.48

113,56 I1 53 33 653,35 13.99 _04._4 33?.06 I13.77 It 4 38 65.4 18.63 t•T.T6

DIFFERENTIAL C(_QRI[CTION$ N|D-COUR_ EXECUTION ACCURACY c_q_GlY DETERNINATION ACCURACY

YOE-4,ZZO3 YRA -.•_9 TC3 °.3OS3 BAll ,53|? 5GT _O97,2 $C_ I44S.• $63 15Z,A ST 1896.5 SR 13S0.1 $5 1313.3

ROE I.Rt_4 RRA -,3344 RC3 ,23?6 FAU .OL_I /nit -,_Oil RRF -.97_)0 RTF .•?63 CRT -,9898 CRS .••?_ CST -,9977

rD[-t,5001 FNA -.O365 FC3 -,2546 8ST 10380 36_ 3419.1 R23 .1337 RI3 +,9896 LSA 3430.4 USA 191.7 $$A Z.0

• DE 4,656_ MA .9318 8C3 ,SAT3 FSP -AT3 $GI 3369,1 $G_ 5T6.5 THA ]S6.4_ ELI 3I•O.S ELI 174.3 ALF 1_3,1_

LA_qCH OAT[ APR 23 1944 FLIGHT TIN[ 13_.00 ARRIVAL DATE SEP t 1364

_[LIOC[NTRIC CONIC

mL 130.43 LAL -.00

RP 101.40 LAP -t.6!

RC JOt,?41GL -93°_

PLAN[TOCINTRIC CONIC

C3 ltO.ORO VHL 10.9_9

LNCN AZNTH LN(H TIN[

eO,5l 6 Z 27

I|•,44 It 40 •

IO,31 6 I 2?

11•.44 12 40

eo,31 6 I 27

|1•,44 lZ 40 6

O|FF[R(NT|AL C_Iq'R(CTI(_L•

T_[*6,SIi2 TRA -.3944 YC3 -,1117 _Au .3498

ROE -.li•6 RRA -.6773 RC3 ,0096 FAU .00923

FD[-I.3OOT FRA .O_O FC3 -,D593 6SP IO_lJ2

BOG $.AZZl BRA .9619 8C3 ._179 FSP -$ZJ

OISTAN(:[ 375.46A

LOLTI2.18 VL 27.307 GAL °4.33 AZL 111.09 ffCA 172.72 SNA 130.IT ECC .IT178 INCtl.03?t VI 19,619

LOP 29.01 VP 37._14 GAP Z.II AtP 69,07 TAL Z01.?4 TAP 14.46 RCA 10?.•• AP_ 151.$5 vt 3A.960

GP 9J.51ZAL 103,34 _AP _?.57 ITS 90,S0 ZA[ 89.S_ [T[ |6?.•6 ZAC J33.33 [TC 311,T0 CLP-IS3,11

OLA -39,94 RAL 91,1| RAO 6370.3 _L 13.538 PTH 2.?? VHP IZ.191 DPA 70.?4 RAP _96._4 [CC t,•764

L-I T|N[ |NJ LAT |NJ LCNG INJ RT A$C INJ AZNTH INJ TIN[ PO CST T/M |NJ Z LAT INJ t LONG

1943.$t 10,14 34J,N 3A6.75 16|.65 _ 33 50 1343.3 15.03 36.33

• iN_.tO J0.|6 304,23 349.?7 129.84 IZ 51 A5 38._ 15.10 t••.ZO

1_43,31 J0,1d _.9_ 346.?S 129.85 6 3_ SO |343.3 ]3,0• 31,93

6_9,_O J0,19 304,23 _49.77 128,84 Jt S| 45 58 ,t ]3,J0 t•_,tO

1943,3J 10.14 _.9_ 349,?5 J18,85 6 33 50 1343.3 15.09 3Z.33

61_,20 lO,19 _O4,23 349,?? |2_,64 IZ 5J 43 98.t J5.|0 t93.tD

_I0-CCURI£ EXI[CuTION ACCURACY CRSIT O(T[RN/NATION ACCURACY

SGY 3487.9 $GR •53.5 SG3 ID4.6 ST 34AS.6 SR 393.4 $$ JtTT,4

RRT .5609 R_r .4800 RTF .9947 CRT .9003 CRS -.8869 CST -.9996

SGI) 3336,1 R23 -.1116 R]3 .•928 L3A 3e9|.6 _$A 175.4 $$A 1,3

$GI 3310.J $GZ 570.S THA 6.94 ELI 3463.8 EL2 ]?0.3 ALF 3.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. t, 19643

LAUNCH OAT£ APR E• 1954 FL|GffY TiN( 134,00 ARRIVAL OAYC $CP 4 1064

H[LJOCENTRJC C(_VI¢

mL 150.43 LAL -.00 LOt. ZlE.Sa VL 27.279 GAL

NP IOD.36 LAP -Z.49 L_ Z9.28 vP 37.808 ;AP Z.}• AZP

RC 112.049 GL -89.?S GP •O.Og ZAL 98.0? ZA_ 99.01ETS

PLAt_TOC[NTRIC CONIC

C$ Zg?.RSQ VNL 17.Z•Z OLA -40.?Z RAL 98.]Z NAO 6571.? V[L

LNCH AZNTH LNCH TIN( L-i TIK. IN| LAT 1NJ LON6 |NJ

99.42 • 25 7 2102.8$ 5.94 4T.33

JZO. 3J J3 J4 Z 028.83 3.P3 3J0.13

59.42 S 25 7 2102o83 3°94 47°$3

120.5• 15 14 Z •28.D5 3.85 310.15

59,62 • 25 ? Z102.83 3.9A A7.33

110.58 13 14 Z 828.85 3,95 310.15

DIS?ARC[ NSJ,313

-A,12 AZL 17A,•8 HCA 175,63 SNA |30,00 [CC ,17181

55,40 TAL 700,59 TAP 16,20 RCA 107,73

145,65 ZA[ 77,77 [T( 730.79 ZAC 168.?8

Z0.47• PTH 3.1• VHP 70.403 OPA 58.5•

RT ASC |NJ AZNTH |XJ TIN( PO C$T TIN

3.72 130.5• 7 0 i0 1502.•

3.7A 1_0.38 13 2? 31 278.8

3.?Z 130o5• ? 0 10 1302.8

3.74 130.58 13 27 51 22•.9

$.72 130.58 ? 0 10 1502.8

3.74 130.56 15 27 51 228.9

0IFF[R_MTIAL CCMRtCTICNS

?0[-1,5••1 TRA 1.2284 TC3 -.0085 BAU .A090

RO-IO.3858 RRA -.2334 RC3 .1029 rAu-.O0749

F0[-2,4344 FRA ,1910 FC3 ,Oil8 8$P 11217

IK)[10.702J MA 1.251A B¢3 .JO27 rsP -218

NI0-C_¢MIN[ EXJ[CUTI(_I ACCuRACt

SG7 753,6 90_ 3332,3 •03 70,5

RtfY .•?07 Rift .9913 RTf .7616

9Ga 3"611.8 R23 -.100A Rl_ .9940

_G] 3569.1 $GZ 53_.5 7HA 21o66

INC34.0709 VI 20.019

APO 152o43 V2 34.973

[TC 380,77 CAP 120,4S

RAP Z93.14 £CC 5.9090

IN| 2 LAt XNJ 2 LONG

9.11 41.•0

_.12 304.42

9.JJ 41.S0

9.12 304.4Z

g.ll 41.G0

9.12 304,42

ORBIT D[TERNINA'TION ACCURACY

ST 550.7 SR 3513,_ $S 1450.9

CR7 ,9554 CR$ -.9992 Cst -.9747

LSA 3829.4 N•A 170.0 $SA .6

[LJ 3532.3 [L2 1•4.3 ALF •1.4R

LA_H OAT[ APR 23 |lNb4 FLIGHT TIN( 136.00 ARRIVAL 0ATC 9[P • 1964

HI[LIO([NTRIC CONIC

RL 150.43 LAL -,DO

RP 108.32 LAP °2.33

mC 1_4.39J 6L -48.84

PLAN(T(_[NTRJC C_IC

C31350.042 VNL 3•.743

LNCI4 AZNTH LNCH TIN(

IO,OO • A3 SO

90._0 12 31 50

JO0.O0 2 42 58

IOO,00 14 I? 25

110.00 10 • t

110.00 18 10 44

OISTANC[ M6.181

LOt, 217.88 YL 27.249 GAL -3._ AZL 1'_D,30 HCA 177.61 _qA 129,87 [CC ,17072

LOP 32.4? vP 37,?N GAP 2.5_ AZP 9.71 TAL i98.52 TAP 16.13 RCA |OF.TO

GP 33,73 ZAL 83.4? Z&P 82.2_ iTS J73.49 ZA_ _9.73 [T£ 23_.2_ ZA¢ J53.52

DLA -75,)? RAL 110,87 RA0 •5?3,| VI[L 38,$58 PTH 3,55 VHP 45,792 DPA 31,22

L-| TIN( ZNJ LAT |NJ L(_IG |NJ RT A$C IN| AZNTH IN| T|NE PO C$T TIN

1245.80 -12.27 25.14 16.15 115,72 9 l• i_ 1345.8

1199.9_ 11.19 342.90 Z?.4• 118.10 lZ 51 50 599,9

1711.41 -|5,28 10.09 14.65 116.01 10 12 18 1161.4

8S2,58 14.19 319,,,_I 28.88 110.59 14 _1 44 259.6

19418,75 -Z1.9? 1.13 11.19 116;95 10 3A 15 1082,7

572_.0A 20.?4 2F3o88 _2.50 JJ?°SO 17 A7 17 "5]93.0

oIrFtRRNTIAL CG_RI[CTIONS

TO[ 5,£01• YRA 1.9L_• TC3 -.083• BAU A.0828

R0-15.17A5 _A A.227£ RC3 .2108 FAU-,OMIS

r0(-3.2131 FRA 1.0ltl tC3 .0437 8SP 8673

_O(|0.0429 81_A 4.0438 8C3 ,2288 TSP -158

MI0-C(X)R_ [X[CUT|ON ACCURACY

SOT 1070,8 9C._ 2920,2 SG3 5A.d

RRT -.8411RRf .9994 RTF -.8222

9(,8 3110.9 R23 -.0903 RI5 .9958

8G1 3061.4 SGZ 552.6 THA 107.73

INC80,28•• VI 20,619

A_ 152,O4 v2 34.9••

[7¢ 282._O CAP _3.75

RAP 297.5_ [CC23.2183

INJ 2 LAT |NJ 2 LONG

-•.71 18,Z?

14.62 335.R0

-11,66 5.17

17,65 312.29

-12.08 354.05

26.79 2•8.53

QtBIT OET[RNINAT;_N ACCURACY

ST 818,2 SR 2576.8 •S 2057.1

CRT 0.9771CRS -.9999 C0T .9749

LSA 3230.9 MSA 172.7 S0A 1,0

ELi 2508.3 [L2 1•4.0 ALF 10•.67

LAUNCH 0ATE API Z} I_04 PLIGHT TIN( 130,_0 ARRIVAL OAT[ SiP 0 1964

H[LIO_(NTRIC CONIC

RL J+O.43 LA_ -.00

lP IO9.28 LAP -2.21

NC ||1,040 GL 62.75

PLAN(T(_[NTR|C CONIC

C$ _59.9•O VHL 1_+970

_NC_ AZNTH LNC_ TIN(

9.10 ZO 11 15

170.92 7 38 9

8.10 ZO if 15

I TO,_Z 7 38 9

9,1_ 20 11 IS

170.82 7 31 0

OlFF[R£NTIAL C_IRI[CTION8

T0[-1,•710 TRA ,O4•O TC3 -.0350 BAU .7208

R0¢-5.4095 RRA-i.5552 RC$ °.|45? FAU-.00834

To[ .962• FRA ,317A FC$ .0225 BSP 113•3

eo[ s.8•17 _A i.55_ 8c3 .1498 F$P -ZOO

0ZSTA_C[ $_5.ZZ•

LO_ 212.00 VL 2?.Z1? GAL -4.11 AZL 51.59 /K:A 105.57 •HA 129.05 CCC .17523 ZNC30.4068 ¥1 20.619

LOP 35,•7 ¥P 37,789 GAP ),4• AZP 128._ TAL _O0,DI _AP 23.58 RCA 106.93 APO 152._ ¥2 34.999

_p -74.24 ZAL _7.32 ZAP 95.92 ET$ 199.20 ZA[ 00.36 ET[ IIZ,Z3 ZAC 25.40 [IC _09.09 CAP 1|1.15

0LA 01.93 RAL 130.77 RA0 057Z.0 VEL 21.933 PTH 3.23 vHP 25.072 0PA -71.65 RAP 57.04 [CC 6.9_Z4

L-I TIN( IN| LAT |NJ LONG iN| RT ASC INJ AZNTH IN| TiN( PO C$T TIN IN| 2 LAT |kJ Z LONG

5052.64 -4.56 255°40 •9.14 8.10 21 35 8 4432.6 -12.4S _52.67

5228.••" -4.58 89.70 $9.iZ 8.10 0 51 59 2629.7 *1Z.40 08._7

5052.•4 -4.5• 733.40 •9.14 8.10 Z| 35 8 4432.• -|2.48 _5£.07

3229.89 -4.58 82.70 62.12 8.10 8 31 39 2629.7 -12.49 88.97

5032.04 -4.5• Z53.40 •9.J4 8.10 21 35 2 4432.6 -12.48 252.67

3229.6• -4.58 99.70 69.12 0.10 8 31 59 2629.7 -12.48 80.97

NID-C_S£ [XI[CUT|ON ACCtJ_IACy ORBIT OETERN/NATION ACCURACY

SGT 331.2 SGR 3759.1SG3 $3,5 ST 505.6 SR 1916.7 $S 735.0

RRT ,2844 _ -,9953 RTF -.19_9 CRT ,0203 ClS ,99_ CST .7407

SG8 3?9•.L R75 -.0996 Rl5 -.9950 L•A Z092.7 _$A 300.1 S•A .6

SGI )762.Z $GZ 508.8 7HA 87.6• £L1 19•2.1 ELi 202.5 ALF 77.53

LAUNCH OAY[ AP/_ 13 1064 FLIGHT T;N[ 14D.D0 ARRIVAL OATE SEP 1_ 1964

NELIOCENTRIC CONIC

RL 150.13 LAL -,00

RP 109.2A LAP -2,07

RC Ill,R•• GL 12,11

PLAN(TOC£NTRIC CONIC

C3 99,538 _ 8,877

LNCH AINTH LN_H 7IN(

4,?1 11 42

175.29 4 28 27

4,71 11 42

175.29 4 2•

4,71 10 At tt

173.29 4 21 L_

0IrFIR[_TIAL CCXlRI[CTION8

TOE I.tlO5 TRA .D897 TC3 -.31•1 BAU ,4219

RO( -.8Y02 RIgA .0•58 RC3 -,0417 FAU .01921

FOE 1,129l FNA .059_ FC3 -.1149 89P 12353

OR[ 1.7370 a_A .1108 8C3 .321• F$P -297

0||TAK[ 400.883

LOL 212.18 VL 27,18A GAL -3,84 AZL ?0.94 NCA 186.3A IWIA 12_.47 [CC .17330 INCI9.0031 v] _9.619

LOP 38,•7 VP 37,?74 GAP 3,•5 AZP 10t,9• TAL 19•,•0 TAP 24°94 RCA 106,75 APO 152,10 vZ 35.01_

GP -79.24 ZAL 103.24 ZAP 1_.7$ £73 28F,95 ZA[ 95.65 [T( ZO4.10 ZAC 10,57 [TC l.•g CLP-179.AZ

DLA 85.83 RAL J09.55 RAD 0569.9 Iq[L 14.8_ PTH 2.88 VHP ]4.J55 OPA -38.37 RAP" 20._4 [CC Z.938J

_-] TZN( JNJ LAT JNJ LON_ ;NJ RT ASC |NJ A2NTH IN| T|N( _ C$T TiN _NJ 2 LAT IN| 2 LONG

4830.81 -18.53 255,64 18.17 A.58 18 2 53 4ZSO.• -2•,50 255.3B

_02i,10 -18.52 87._MI 18.15 4.38 5 16 43 2421.1 -2S,50 8T.42

4830,91 -18.33 255,6d iS.J? 4,30 18 Z 53 4230.0 -26,50 255,}8

$021.10 -i8.52 •7.6_ 18.i5 4.38 5 16 45 Z_21,1 -Z•.50 87._Z

A830.81 -18.53 255.•4 18.17 4.38 18 Z 5_ 4230.0 -Z•.50 255.38

3021.10 o18.52 87,60 18.|5 4,38 5 J6 A_ 242J.J -Z•.50 87._Z

NJO-CCU_,_[ [ttrCUTJC]N ACCURACY ORbiT 0[T[RMiNATION ACCURACY

$GT 3952,9 8GR ?2?,4 $03 87,5 ST 58L2,5 •R 3Z3.7 39 1150.3

_I_T o,51_D RRI r -.38?? RTF .9•$4 CRT -.9362 CR3 .9196 C$T -.9•go

SG8 A019.7 R23 -.I•28 RI3 -.9861 L3A 4D40.5 N•A ]90.9 S•A 1.3

$Gl 5971..4 $02 618.3 THA ]74.40 (LI 3073.7 [LZ 182.6 ALF ]?Z.7]
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 19641

LAUNCH 0AT( API Z3 1964 FLIGHT YIN(: lAZ.O0 ARRIVAL DATE SEP ]Z 1964

H(LIOCENTIIC CONIC 0ISTANC( 406.818

iL 130.43 LAb -.O0 LOL 212.88 YL Z7,149 6AL -3.61 AZb 76.19 HCA

IP IO1,11 LAP -1.il LOP 42.07 yP $7,761 GAP $.9Z AZP 101.65 TAb

RC 121,214 GL 55.69 GP -71,37 ZAL 108.93 ZAP 106.49 (T6)OI.Z6 ZA(

PLANETOCENYRIC CONIC

VHL 6.7|10LA 79.08 RAL 83.26 RAO 6566.7 V(L 12.900 PTH

Je9.39 SNA 129,]8 [CC .17568

197.58 TAP Z6.?? RCA 106.46

104.76 £TE Z23.59 ZAC 8.31

¢3 45.043

LNCH AZHTH LIICN TIN( L-I TIN( ZNJ bAT ZNJ LClI6 INJ RT A$C

|2.42 15 IZ Z| 4635.98 -_O.?Z 247.S4 346.69

1l?.58 Z 26 3e 2840.64 -30.?Z 66.97 346.67

|2.42 15 JZ 21 4635.96 -50.72 247,34 346.69

167.56 Z 26 38 Z840.68 -50,72 86.97 346.6?

12,42 15 12 21 4635.90 -30.72 24?,54 346.69

167.58 2 26 341 2840.68 -90.72 66.9? 34§.67

0;FF[RENT|AL C(;I_R[CTI(_NS NI0-C(_S( (XIECuTZON ACCURACY

TO( 3.#776 TRA -.2879 TC3-|,0404 8AU ,6823 SGT 3908.5 $GR 1457.? $03 |28.6

• 9[ 1.291J NNA .0137 RC3 -.4488 FAU .02677 RifT .8154 _ .9(106 RTF .8748

FOE 1.5225 FRA *,0485 FC3 -.5148 86P I271| SGe 4106.9 R23 ,1842 RI3 .982!

mO( 4.|9|8 MA .2882 8C3 1.1931 lip -437 SGI 4078,1 _ 485._ THA 16.65

2,35 VNP 9.925 0PA -48.22

INJ AZNYH INJ TIN( PO CSY TIN

12.73 16 29 _? 6036.0

12,73 9 13 59 ZZ40.?

12.79 16 Z9 37 4036.0

LZ.?3 3 13 59 ZZAO.?

12.73 16 Z9 3? 4036.0

12,?9 3 J3 59 2240.7

;NC1|,8059 v! zg.619

APO L5|.90 YZ 35.026

[TC 31T,06 CLP-15Z.68

RAP 35.00 (CC |.7413

IN] 2 LAT IN] Z LONG

-38.51 245.?]

-38.50 85.15

-38.51 Z45.71

-30.50 65.15

-58.51 245.71

-38.50 85.]5

(_I_81T 0(T(RNfNATION ACCURACY

ST 3419,8 SR 1102.5 Ss 1126.!

CRT .#909 CRS -.g977 CST -.sgT7

LSA 3?59.4 NSA 153,0 $$A 1.6

ELI 5590,4 EL2 J4J,_ ALF |7.74

LAUNCH DAY( APR 23 1934 FL|Gt'IT TIN( 144.00 ARRIVAL OAT[ $(P 14 1964

M[L|O¢[NYR|C CONJC

RL 150,43 LAb -.00

RP |O#.15 LAP -|,75

RC J23.486 Gb A?.50

PLANETO¢[NTR|C CCNZC

C3 21.841 VHL 5.|81

L_._ AZNYM U, ICH TIN(

21,8# 15 30 15

15#.1d 2 6 6

21,86 ]5 30 13

158.14 Z 6 6

21.86 l_ _O 13

158.14 _ 6 6

0ISTANC( 412.815

J_ 212.88 VL 27.119 6AL °3.40 AZL 81.89 HCA 182.5Z SI4A 120.94 [CC .17667

L_4 • 45.28 YP 37.748 GAP 4._O AZP 8?.92 TAL [g6.19 TAP 28.72 RCA 106.16

GP -63.19 ZAb 119.58 ZAP !J2.Z? IT6 319.32 ZA_ 111,46 [Y( Z24.82 ZAC 14.61

OLA _.88 RAL 82.99 RAO 65fd1,1 VEb 12.J75 PTH Z.IQ VHP 7.925 OPA -39.5!

b-I T|N( ZNJ LAT |NJ LONG IN] RT A$C IN] AZMTH IN] TIN( POCST TIN

4487,34 -3?.59 234,44 397.45 24.44 16 45 I 9887.3

Z728.88 °97.58 89,94 397.49 Z4.44 2 51 35 2128.9

4487.34 -97.59 294.44 937.45 24,44 16 45 J 5867.3

2728.811 -97,56 83.94 337.49 24.44 Z 51 35 Z|28.9

448?.34 -37.59 294.44 937.45 24.44 16 45 1 9887,3

2?28.88 -3T,56 83.94 397,A_ 26.44 2 51 33 21E6.#

OIFF(RKNTIAL CCIWR[CTIONS

TO( 2,;0:9 TRA -,4358 T(3-1,#811 BAU .7786

_O( 1.0548 liRA -.0Z0Z RC9 -,8837 FAU .09911

FOE 1,382# FRA -.06?6 FC3-1.2811 8Se 13156

liD( 1.9042 MA .4364 8C9 Z.1093 FSP -604

NIO-COURS£ [XI[CUYE(Xl ACCURACY

SGT 9915.9 6GR 1484.4 SG3 J75.7

RRT ,9412 RRf .9942 RTF .9664

$Ge 418?.9 RZ9 .2|05 R13 .9759

SGJ 4160,6 SGZ 4?Z,I THA 19.gl,

ZNC 8.1140 vl 29.6]9

APO 151.?1 VZ 35.059

(TC 269.71 CLP-]4?.18

RAP _6.88 [CC |,441e

IN] 2 LAY IN] E LONG

-44.79 Z30.Z0

-44.?_ 7i.l|

-44.79 230.Z0

-44.7_ ?/.JI

-44.79 230.20

-44.T9 7t.1]

ORBIT O(TERNINAT|ON ACCURACY

ST 3025,2 SR 1|66.9 $S 1049.2

CRY .9917 CRS -.9992 CST -.996]

LSA 3404.3 NSA J5?,3 I$A Z.?

EL! 3259.4 EL2 140.0 4LF ZO.t?

LAUNCH O_Y( 4PR 25 J964 FLI_ TI_! 146.00 ARRIVAL CAT( SIP ]6 1964

HELZOCENTR|C CONIC

RL 150.43 LAL -.00

RP 100.11 LAP -1.39

lC 125.749 GL 3t.54

PLAN_TOC_NTRIC CONIC

C3 t8.960 VHL 4.554

LNCH AZ_TH LNCH TIN|

31.13 15 59 22

148.17 I 53 42

31.13 15 59 22

146,87 ] _3 42

31.13 15 59 22

148,87 I 53 42

OIrFIREN?IAL CGRRICTIONS

TO( 2.0861 TRA -.4153 TC3-2.8640 eAU .?791

#0[ .#110 _ltA .03eO lC3-l.1355 FAU .045?9

FD[ 1.)011 FRA -.0069 FC3-_.0_05 86P 11353

BO[ _.2505 BRA .4168 6C3 9.0735 FSP -589

013TANC[ 41_.840

L_. 212.68 VL Z?.076 GAL -3,11AZL 84.12 HCA 195.69 SNA 128.6_ (CC .J7759 INC 5.884? y] 29.619

LOP 48,46 VP 37.733 GAP 4.49 AZP 9S,67 TAL 194.98 TAP 30.67 RCA IO5,63 APO 1S1,S4 VZ 35.052

GP -55,B8 ZAL IJ6.82 ZAP 117.78 [TS 314.91ZA( 116.6Z [T( 222,79 ZAC 21.52 (TC 281,88 CLP-146,ZO

OLA 62.93 RAL 65.03 RA0 656?.8 V(L 11.847 PTH 2.10 VHP 6.817 0IA -31,t6 RAP 68.01 (CO 1,5120

L-Z ?IN( iN] _AT |NJ bON_ iN] 2T A$C JNJ AZNTH IN] TIM| P_ CST TiN |NJ 2 LAT |NJ 2 LONG

A372.85 -39.80 220.00 329.84 36.32 17 12 15 3?72.9 -46,06 213.59

2674.64 -39.79 79.0? 328.82 36,32 Z 36 16 Z074.6 -46.05 72.6_

4372,85 -39.80 2Z0.00 329.64 36.3Z 17 12 15 3772.9 -46.06 Z15.59

26?4.64 -39.79 79.07 329.82 36.32 2 36 16 20?4.6 -46.03 72.6T

4372.65 -39,80 ZZO.00 329.84 36,32 17 12 IS 3772.9 -46.06 Zi3.59

2674,64 -39.79 78.07 329.82 36,32 Z 38 16 _074.6 -46.05 72.67

Ni0-CO_R_( (X(CuTION ACCURACY C_'8[T 0(T(RNINAY|ON ACCURACY

SGT 9907.7 SGR 1454.7 SG3 2J5,9 ST Z?SZ.? SR 1076.6 36 1013.3

RRT .92?1RRF .9995 RTF .9507 CRT .98?4 CR3 -.9993 CST -.9920

SG8 4189.7 R23 .ZS?3 R13 ,9628 LSA 3146,1NSA 189.0 SSA 5.9

5GI 4197,8 $GZ 514,6 THA 19,35 (LI Z960.1 (L2 159.3 ALF 21,0]

LAt.m¢_ OAT[ APR 23 1964 F'LIr,_T 7114( t48.00 ARRIVAL OAT( SEP 18 1964

N(L|O(:ENYRIC CONIC 0ISTAK[ 424.850

RL 150o43 LAL -.00 bOL 212.89 VL 2?.098 GAb -2,95 AZL 85,$1 HCA 188.87 _dA

108.07 LAP -1,42 LOP 51.68 VP 37.718 GAP 4.79 AZP 94.15 TAb 199.77 TAP

RC 1_1.004 6L 32._9 GP -48,49 ZAL 118,67 ZAP IZZ.88 [T6 315.95 ZA[ 120.57 (Y(

P1.AN(TOC£NTRIC CONIC

C3 14.962 YHL 3.8_ ObA 55.?_ RAb 67.44 RAO 6567.8 V(L !1.677 PTH

LNCH AZMTH _NCH TIN( b-i TIN( lNJ LAT INJ L_NG _NJ RT ASC |NJ AZNTH iNJ TIN(

39.79 16 31 1_ 4278.58 -98.04 Z06.48 923.90 46.48 l? 42 _8

110.12 1 41 ? _62.07 -98.09 76,34 323.88 46.4? 2 25 _3

$#.78 16 31 J2 A278.5# -99.04 Z06,48 $29.90 46,48 l? 42 _9

140.2_ I 41 7 2GG2.07 -39.03 76_34 329.98 46,47 Z 25 30

9#.?8 1# 31 12 4278.58 -99.04 _6,48 329.90 46.48 |? 42 29

!I0,11 III 7 1tGI.07 -98.09 76oSI 929.88 16,I? 2 25 30

O|FF(RI[N?|A_ CO_RI[CTION8 NIO-_I,,M$1[ [W[CUTI(_N ACCURACY

YCq[ ].58?2 TRA -,48_5 TC3-9.9727 _AU .8491 SGY 407_02 SGII |_,8 SG3 257,0

R0( .S741R/tA .0139 RCR-$.A088 FAU ,05649 RRT ,84_0 _ .8828 RTF .8543

FO( |.OS86 FRA -.0325 FC3-3.2630 8SP 13J23 SG8 4500.6 RZ3 ,2476 RI3 .9531

• O( 1,6878 MA .482? 6C9 4.2151 FSP -829 SGI 427?.8 $GZ 441.8 THA 17.94

128.43 [CC ,17863 IN( 4.38#g vl 29.619

32.64 RCA 103.49 APO 131.37 vZ 35.065

Z19.74 ZAC 27.?G [TC 276,48 CLpo|46.68

Z.05 VHP 6.Z29 0PA -_5.42 RAP 88.]5 (CC ].2462

POESY T|N IN] Z LAY IN] 2 LONG

-96T6.6 -44.26 196.?g

Z062.1 -44.27 68.65

9676._ -44.26 J98.79

2062.1 -44.Zy 66.65

36?6.6 -44.28 198.79

2062.1 -44.2? 68.63

_t_8;T 0[T(RNINATION ACCURACY

ST 2389.4 SR 831.0 SS 846.6

CRT .8651CR6 -,9885 CST -.9886

LSA 2662,9 N$A |?0.4 SSA 6.3

[LJ 252?.0 (L2 138.0 ALr ]9.44

|568



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH OATE APR 23 ;964

N(LIOCENTR|C CONIC

mL 150.45 LAL -*00

mP ;06.03 LAP -1,24

NC 130.24R GL 25.92

PLAN(T(X[NTR|C CON;C

C3 12.?05 VHL $.564

LNA:H AZNYN LN_H r_

47.7Z J7 5 5

139.26 J 97 9

47.72 17 5 5

132.26 ! 27 9

47.72 ;7 5 5

132.2a I 27 9

FLJG_T TIN( ;50.0D ARR|YAL DAT( SIP ZO 196A

0|STANC[ 430,861

LOt. Z12.66 vt Z7.000 GAL -2.71 AZL 66.69 HCA

LOP 54.90 VP 37.705 GAP 5.08 AZP 93.07 TAL

GP -43.97 ZAL 119.26 ZAP 1Z7.4? [T6 316.88 ZA(

ZOZ.06 SxA ;26.17 ECC .17963 INC 3.311e vl 29_619

192.53 TAP 34.59 RCA 105.12 AlSO ;51.22 ¥2 35.0?8

123.52 (T( 216.41ZAC $3.Z0 (TC 276.5T CLP-147.72

OkA A9.$G R4L 69.94 RA0 6567.5 V(L 11.580 PTH 2.05 VNP 5.868 0PA -19.60 RAP 90.24 CCC L.2091

L-_ 71142 ;NJ LAY _NJ LONG IN; RT A$C IN; AZNTH _NJ T|N( PO CST TIN IN; 2 LAT IN; 2 LONG

4J87.O? -38.79 ;94.49 320.03 54.4; 18 14 52 3587.1 -41,J4 J86.26

2679.98 -36.78 75,90 320.OZ 54.40 2 JJ 49 _60.0 -4J,J3 67.66

4187.07 -36.79 ;94.49 320.03 54.41 18 14 52 3567.1 -41.1A 186.Z6

2679.98 -_.78 75.90 320.02 54.40 Z 11 49 ZO6O.0 -41.13 67,68

4107.07 -36.79 194.49 320.03 54.41 18 14 52 3587.1 -41.1A 186.26

2679.98 -_6.76 75.90 320,02 54.40 2 11 A9 Z060.0 -41.13 67.68

OIYFCRCNT|AL CCI_R(CT|ONS

TO[ |.247| TRA -.4779 TC3-4.8974 6AU .87_8

• D[ .a235 RRA .O272 RC_-J.SJ85 FAU .0622|

FD[ .8517 FRA .0123 FC3-4.2389 BSP 13562

6oc ],3170 BRA .4767 8C3 5.1268 FSP -934

NI0-COURS( (XI[CUT|OI ACCURACY ON61T 0[T(RNINAT|ON ACCURACY

567 4195.0 6GR |279.3 SG3 288.6 sr 2036.3 sit 661.6 s6 695.6

RRT .9428 RRF .9899 RTF .9527 CRY .9793 CR3 -.9996 CST -.9835

3GO 4385.7 RZ) ,2488 R|$ .9598 LSA 2252.? N3A 168o8 sSA 9,3

6G1 436_.6 SG2 409.6 THA 16.19 ELI 2145.3 [L2 131.3 ALF 16.21

LAUNCH OAT( APN 23 ;_SA FLIGHT 7II4( 152.00 ARRIVAL OAT( SEP 22 1964

_1[LIO((NTRIC CONIC 01STANCE 4_6.864

RL ;50.4_ LAL -.OO

RP ;07.99 LAP *;.06

RC 139.464 GL _0.37

PLAI_TOCCNTRIC CONIC

C3 11.334 VNL 3._$7

LNCN AZNTH L_H TIN_

53.07 17 al 311

124.93 I 10 45

53.07 |7 AI

324,93 J ]O 45

55.07 17 AJ 38

124.93 ; 10 46

LOL 212.88 VL Z8.960 GAL -Z.A6 AZL 87.51 HCA

L_ 58.JJ vP 37.(M17 GAP 5.37 AZP 92.26 7AL

GP -39.26 1AL JJS.SS ZAP JAJ._B £7S 317.76 ZAJ[

ZO5.26 SNA 127.9| (CC .18J12 f_C 2.4939 vl 29.619

J9|.26 TAP 36.52 RCA 104.74 APO 131.07 VZ _5,091

J25.66 [TC RJ_,JO ZAC 37.BB CTC 275.99 CLP-J48.RB

OLA 43.80 RAL 92.46 RAO 6567.4 VCL 11.521 PTH 2.01 VHP 5.662 OPA -15.00 RAP 91.42 ECC 1.1665

L-Z TIN( IN; LAT IN; LONG" |NJ RT A$C 1NJ AZMTH IN; TIN( PO CST T|N IN; 2 LAT IN; 2 LONG

4095.66 -33.93 183.62 317.95 60.44 18 49 54 3495.9 -$7.57 175.25

2723.09 -$3.82 77.74 3|7.93 60.43 1 56 6 2123.1 -37.56 69.38

4099.86 -33.93 |83.62 3|7.93 00.44 |8 49 54 3495.9 -37,57 173,2_

2723.09 -33.92 77.74 317.93 60.43 | 56 8 2|25.] -37.56 69.38

4095.86 -33.93 183.6Z 317,96 60.44 18 49 54 3495.9 -37.57 175.25

2723.09 -33.92 77.74 317.93 60.43 I 56 6 2123.1 -37.56 69.38

OIFFERENTIAL CC_RECTION6 NI0-COURSE EXECUTION ACCURACY ORB|T 0(TCRNINAT|ON ACCURACY

TOE .9635 TRA -.4499 TC3-5._85 6AU .6926 $GT 4312.4 6M J171._ $G3 306.A ST 1707.7 SR 549.7 6S _46.7

RO( ,3219 RRA .0440 RC3-1.5297 FAU .06539 RRT .9408 RRF .9650 RTF .95|| CRT ,9703 CRS *,9994 CST -.9719

rO[ .6533 rRA .0779 r¢3-4.9947 B3P 13851 SG8 4468.6 R26 .2451 R13 .9568 LSA 1667.8 NSA 168.6 SSA 13.3

8oc 1.O349 8RA .4320 8C3 5.8904 r$P -994 SGI 4452.0 $62 384.5 ?HA |d.d4 EL| 1799.5 CL2 ;R6.9 ALF 17.A3

LAUNCH OAr[ APR 23 1964 FL|GH7 T|N( 154.00 ARRIVAL DA ?E SEP Z4 J 964

HELJO(ENTR|C CC_J( DISTANCC A42.656

RL I_0.A3 LAL -.00

RP 107.95 LAP -,68

RC 134.708 GL 15.57

PLAN[TOCENYRIC CONIC

C3 IO.A60 VHL 3.234

LNCH AZNTH LNCH TIN(

62,06 16 ZZ 15

];7.94 O 50 29

62.06 16 Z'_'_9

117.94 0 30 29

62.06 18 22 15

117.9A 0 50 29

LOL 212.86 VL 26.920 GAL -2.21 AZL 88.15 HCA

LOP 61.33 vP 37.670 GAP 5.67 AZP 91.63 TAL

GP -35.23 ZAL 117,66 ZAP 135.22 (TS 3|8.60 ZA(

208.46 3NA 127.64 [CC .18253 INC 1.8495 Vl 29.619

189,96 TAP 56.43 RCA 104,34 APO 130,94 V2 35,104

127.23 (T[ 209.99 ZAC 41.69 (TC 174.3A CLP-150.35

0LA 38.95 RAL 95.02 RAD 6567.4 VEL 11.463 PTH 2.00 VHP 5.553 0PA -10.90 RAP 92,71ECC 1.1721

L-| T|I4C _NJ |AT _NJ L(_IG JNJ RT A6C JNJ A2NTH IN; T[I_ PO CST TIM IN; 2 LAY [NJ 2 LONG

3995.19 -_O.94 173.09 317.;7 65.06 |9 28 30 3395.2 -34.01 164.75

2790,9| -_[_,92 8J.77 317.16 65.04 1 )7 0 2190.9 -34°0| 73,44

3995,19 -30.94 173,09 317.17 65.06 19 28 50 3395.2 -34.01 164.73

2790.91 -_K).92 81.77 317.16 65.04 1 37 0 2190.9 -54.01 73.44

3995.19 -_k_.94 173,09 5|7.17 65.06 19 26 50 3395.2 -34.01 164,75

2790.9! -30.92 81.77 317.16 65.04 1 37 0 2190,9 -34.01 73.44

DIrF[RENTIAL COqN'CCTION3

TO( .7644 TRA -.4064 7C3-6.3605 8AU .9134

RO£ .2317 RRA .0990 RC3-|.4902 FAU .0687?

T0[ .4667 FJ_ .I_02 FC3-5,5262 BSP J4|_8

BO( .6047 6RA ,A126 6C3 6.5326 FSP -1031

NIO-CCt,_tS_[ EXI[CUTION ACCURACY ORS]T 0(TERN|NATION ACCURACY

$67 4430.| SGA_ 10_).5 $63 318.4 ST 136g. I 6R 448.6 $6 d03,2

RRT .937Z RRF .9786 RTF .95OO CRY .9572 CRS -.9974 C$T -.9470

368 4557.6 R23 .2356 RJ) .95A5 L3A 1503.9 MSA ;66.4 S3A 19,0

SG] 4543.1 SG2 364.2 THA 12.84 ELI ]455.5 (12 124.0 ALF 17.32

LAUNCH OAT( APR 23 1964 FLIGHT TIM( 156.O0 ARRIVAL OAT| SEP 26 1964

H(L|OC(NTR]C CON|C

RL 150.43 LAL -.IX)

RP ;07.92 LAP -.?0

RC J36.990 GL 1J,40

PLA_TO(CNTRIC CONIC

C3 9,887 VHL 3.144

LNCH AZNTH LN_H Tl_q(

69.]0 19 9 53

110.90 0 23 33

49.10 19 9 33

;_0.90 0 23 33

S9.10 19 9 53

110.90 0 23 33

OIrF(RCNT|AL C_N(CTIONS

TO( .5752 TRA -,_544 TC3-8.9212 _AU ,9340

ROE .2031RRA ,0724 RC3-1.4214 FAU .0667?

• 0( .2974 rRA .2254 rC3-5.6460 6sP ;AA88

80( .41OO (IRA .36|7 8C3 7.06_6 rsp -_046

01STANCE 448.935

LOL 212.88 VL 26.879 GAL -1,94 AZL 88.87 H_A ZII.67 SIAA |27.37 £CC .18A06 _NC 1.3253 VI 29.619

LOP 64.54 VP 37.652 GAP 5,_ AZP 91.1_ ?AL |8_.65 TAP 40.32 RCA 103,93 APO J50.82 V2 33.J16

_P -3|.79 ZAL |J5.94 ZAP |_.47 CTS 3|9._? ZA[ ]ZB,_| [T[ 207.|5 ZAC 45.33 27C 273.56 CLP-13J.74

OLA 34.67 RAL 97.61RAO 6567.4 VEL 11.458 PTH 1.99 VflP 5.516 DPA -7.A0 NAP 94,12 (CC 1.1627

L-J TIN( _NJ LAT IN; LONG |NJ R7 ASC IN; AZNTH IN; TIN( (DO CST T|N IN; Z LAT [NJ 2 LONG

3873.80 -28,01 16|,85 _17.37 68.6? 20 |4 Z7 3273.8 -30,65 1_$.60

2889,74 -28.00 88,_ $/7.$6 88.66 I I| AZ 2289.7 -30.64 60.07

3673.80 -28,01 16|,85 317.37 68.6? 20 |4 2? 3273.8 -30.65 ;53.60

2889.74 -98.00 118,_ _17,_6 68.66 ; J) A2 2269.7 -30,64 BO.O?

387_.80 -28.01 161.85 3|?,3? 68.6? 20 14 2? 3273.8 -30.65 153.60

2889.74 -28.00 88._2 317,36 68.66 I 11 42 2269.7 -30.64 80.0?

NI0-COU_S[ (XCCuT|ON ACCURACY _8|T 0[TERN|NA T|ON ACCURACY

SGT 4545.4 8G4_ g80.7 SG3 324.0 ST 1062.2 SR 374.| SS 273.)

RRT .9316 RRI r .9?01RTF ,9492 CRT .9387 CRS -,9629 C$T -.6624

$G_ 4650.0 RZ_ .22|4 Ri3 .9527 LSA 1|64.8 NSA 167,6 SSA 27.8

$G| 4636.8 $62 349.3 7HA 11.45 £L| 1|38.4 (L2 122.6 ALr 18,20

1509



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19643

LAUKH DATE APR t5 1944 FLIGHT TIN( |5#°00 ARRIVAL OATE $CP Z• |864

_LIOC[NTmIC CCWZC 0IS?ARC( 4§4.|03

IL 130.46 LAL -,00 LOL ZiZ,|i YL Z$.aS| GAL -|,6t AZL 89.|1HCA Z|4.89 SMA IZ?.11 £CC .185T$ |NC .9|03 VJ Zg.619

RP |0?.91 LAP -,S1 LOP S?,?6 VP 3?,634 LAP 9.26 AZP g0.75 TAL 167.5] TAP 42.Z0 RCA 105.S0 APO |50.?1 VZ 3S.IZ9

ffC 151.|ZO GL Y,TS GP -18.05 ZAL 116.?6 ZAP 14|.5? [TS 510.0§ ZA( 129.06 (T[ 204.65 ZAC 49.26 (TC 212.87 CLP-153,12

PLAN(TOC[NTRIC CONIC

C$ t.$|8 VHL $°064 OLA 30,69 RAL IOO.2S RAO 6867.$ VEL ||.44| PTfl |,96 VHP 5.585 OPA -4.48 RAP 98.64 (CC |.|$65

LMCH AZNTN LNCH TIN( L-| TIN( IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIN( PO C�T TIN IN| 8 LAT IN| 2 LONG

77.14 I• |2 41 5TO5,_t °83.83 14T,_9 $18.8T 71.38 811A 58 5103.? -IT.S1 139.S5

102.98 85 $7 4• 3044,37 -2S.Z2 80.06 3J_,28 7|.57 84 28 51 2444.8 -87.50 90,92

??.|A _ 12 43 3703.s8 -2s.23 147,68 $_8.2T T|.36 2| |4 3_ 3|03.T -ZT,5| 139.$5

|0Z.•• 85 5? 4• _04A.S? -25.22 88,_ 3|1,26 71.57 24 28 )| 8444.6 -27.50 90.92

IJO+OO Z 21 11 2545.51 -33.6J 63,18 310.40 85.3? 3 4 6 1945.5 -)4.16 S3.98

IJO.OO 28 52 O 5ZSO.?S -17.58 110,_ _14.49 60.10 23 2• || 2•$0.7 -81.25 105.90

OIFF[R¢NTIAL _CT|ON_ N|0-_ (X_CUTION ACCt._A(Y ORBIT 0(T[RNINAT|ON ACCURACY

TO[ .lOll tmA -°EOP! YC3-7.5711 8AU .8529 8GT 4631.5 •M 901,4 $05 324,1 St 794.5 M 582.5 S| 171.8

ROE .1704 RRA .0851 RC3-1.3666 FAU °065QO RRT .9232 RRF .8581RTF .8483 CRY .9127 CRS -.•819C9T -,6•9?

F0( .J 500 YRA ._0_ FC3-S,8_| BSP 14748 6(dm 4738o| R23 .Z0S0 RI3 .9511 LSA 8ST.| NSA 1•?,4 $$A 4I.a

00[ .4432 MA ,2883 8C5 7.4810 F�P -1043 SG| d723,6 •92 340.9 THA |0.20 CL| 848.4 [L8 IZS,) ALF 20.?8

LAU_ DAT[ APR 29 |_4 FLIGht TZM( leo.o• ARRIVAL OAT[ SIP $0 1964

_LIO¢[NTRIC CONIC 0IS?ARC[ 480.736

RL 1$0.46 LAL -.00 L_ tiC.J• VL 24,?_7 GAL -I.5Y AZL 89.48 HCA 216.10 SNA |2•.84 (CC *16733 INC .$160 V| 29.6J9

IX 107.14 LAP -,3£ LOP ?0.81 VP 37,116 GAP 6,36 AZP 90.41 TAL ITS.�• TAP 44,0S RCA 10$,0S APO ISO,•Z VZ 5S.140

RC 141.3OI GL 4,36 GP -26.36 ZAL 111.31 ZAP 143,9_ [T• 3_0.63 ZA[ I18.55 IT( Z02,40 ZAC 50.84 [t¢ 272.24 CLP-154.49

PLAN_TO¢_NTRIC CON|C

C5 8._7• VNL 3,044 OLA 27.47 RAL 102.84 RiO •Sit•3 V[L 11.45| PTH 1.98 VNP 5.$_4 0PA -1.87 RAP 97.28 [CC |o1527

LN¢J4 AZNTN LNCH TIM( L-J T|P_ IN| |AT |NJ _OP_ IN| RT ASC IN| AZNTH _NJ TIN( POC•T TiN ZNJ £ LATINJ 2 LONG

_O.OO 29 • $? 51?1,_O -£•,46 108.76 320.08 ?8.SZ 23 39 29 ZSTI.8 -27.64 100.29

_.00 21 S _7 3366.(H_ -I8,_8 133,14 3JS.34 68oS0 22 4 54 2966.? -2|.64 12?.55

|00,00 I 11 _7 27_0.43 -28,2• _0.43 321.16 83.57 I S8 18 2180.4 -29,84 ?|.AT

|00,00 _| 4• 44 _413._6 -|_.28 |24,1_ 3J?.|E 94°58 22 43 $7 28_3._ -19.58 1|•,9|

110.00 $ 18 IS 2_£.0_ -34.17 S0.4• 381.A4 _O.6T 3 S• ST |T68,1 -_.•9 41.28

IlO.O0 '_l S| S3 3404,40 -11.88 1|9.53 314,7| 5?,74 22 ST 40 2604,4 -19,15 liE,t|

O|FFKR[NTI&L CGRRt[C_ION_I NIO-COUMS[ (X[CUTIGN ACCURACY (_R81T O(T(RN|NAIIOH ACCURACY

TO( .8343 TRA -._lJl TC$-?,TJll 8A_ .9719 _T 4?38.2 8_ 8541_ 843 321.2 ST Si _.0 _R 284.4 $$ 117.8

RO[ .1472 _A .O_0 RC$*|.8478 FAU .0•$8• _T .8188 RRF .94S$ RTF .94?8 CRT .9•T3 CRS -,35A7 CST .DO|3

_O( -.O1•9 rRA .$773 FC3-5.8587 8•P 1_069 9f_ 46_0.8 R23 .1858 R|3 .9500 LSA S?•.4 N•A I68,S SSA 68.2

_OK .2940 MA .83_4 8C$ 7.65•9 FSP -1033 861 4819.1 592 535,3 THA 9.14 ELI 5?8.5 [L2 _27.0 ALF 26.92

LAcR¢CN OAT£ APR 23 1984 FLIGHT TJN( ]AZ.DO ARRIVAL OATC O(T Z 1964

_(LZOC[NTRIC CONIC

RL 1S0.45 LAL -°00

RP 107.81 LAP -.16

RC 145.479 GL |,T1

PLAN(TOC£NT_IC CONIC

C$ 9.14T VH_ 5.084

LNCH AZNTff LN_N TIN(

_O.DO O 31 29

_0.00 X• 9 27

100_O0 2 13 40

XO0.OO 21 9 S?

liD,DO 4 8 +l

|IO.O0 21 34 39

OIFF[R[NTIAL CO_CTION•

TO[ ,1091 TRA -.127S TC5_.0232 8AU .8816

RO( .lSJ0 RRA .1038 RC3-l.|935 FAU .08178

FO[ -.0_ FRA ,44_O FC3-9,1470 8SP 1S4|4

_O[ .189• MA .|•$• 8C3 _.JO At- f•P -102_

0ISTANC( 46•.696

_OL 212.88 YL 21.?_S _AL -|.07 AZL 88.81HCA 811°52 5NA |26.5? (CC .1894T [NC .|_14 Vl _.81_

LOP 74,20 VP 37,597 LAP $.85 AZP _0.IS TAL |84.57 TAP 45,90 RCA 108.5• APO IS0.|• VZ $5.152

GP -14._ ZAL |09,$0 ZAP 148._4 (T$ $Z|.I0 ZA( |19.8T IT( 200.48 ZAC 55,48 (TC _?|.64 CLP-|SS.80

OLA 84.39 RAL 108.68 RAO SS6T.$ VEL 11.415 PTM 1.98 VNP S.660 OPA .30 flap 98.98 (CC 1.|50S

L-I T|N_ |NJ LAT IN| LONG |NJ RT ASC IN|-AZNTH |NJ TIN[ I_) CST TIN |NJ 8 |AT IN| 2 LONG

2953.18 -29.25 81.36 322.T9 8T.96 1 8D 22 2355,8 -28.24 8_.90

$789.•4 -12.5| 149.27 319,86 •4.59 Z| 9 A? 3199.8 -15.89 142.Z0

8eO3.?a -89.89 67.$S 382.81 90.A2 2 ST 4 _0O5.T -2_.S; IS,S?

5_O4151 *11,04 194.|? 317._ 62.04 22 ? 2 _OO4,S -14.69 127.28

2263.19 -$3.67 41,22 322.55 96,31 4 40 15 1665.2 -32.43 32,8]

3517.•4 -?.?9 125.65 313,95 56.61 88 53 13 8817,8 -18.12 119.24

RIO-COURt[ [W[CUTION ACCURACY (_'8|T OETERNINAT|ON ACCURACY

$6T 4655°_ $GR 7?8.0 SG3 3J•._ ST 2•3.6 •R 2S?.6 SS ]?l.l

RRT ._004 RRF .9292 RTF .94T6 CRT .?]$J CR$ .28_| C•T .485?

$_ 4827,7 R23 ,|950 RI_ .9494 LSA 3S0.7 N•A 165.4 SSA ]21.6

$G| 4918,236GZ 35S,0 THA 8,23 [L| 34|.4 EL| 138.9 &LF 44.08

LAU_ICH OAT Ir AN 15 1_4 FLIC_AT TIN( 164,00 ARRIVAL OAT[ OCT 4 1964

HI[LIOC(NTR|C CONIC

RL 150.43 LAL -.00

RP |07.77 LAP ,0_

RC 14S.631 GL -.DO

PLAN_TOC£NTRIC ¢ClIIC

C5 8,J03 ¥ffL ].018

LNCH AZMTH LNCH T|IA[

_.DO I £3 8

_O.00 18 37 12

100.00 2 38 Ir_

|0•.DO _O 45 $7

11OOO0 4 _ _$

|lO.O0 £1 _0 35

Oiff[ltm?J_L CGI_I[CTIGN,$

T0( -.03OS TRA -.03_4 TC3-8.££38 8_U i.0100

RO( .1204 RRA .11S• RC$-|,OSOI rAu ,0S850

_0[ -.]RR_ rRa .515_ _C5-9.8379 BSP ]5744

BO( .1848 8_A .|ZO1BC$ 8.2961 F•P -]004

01•TAPK( AYZ.818

LOL _12.88 YL _6.719 GAL -.73 AZL _0.08 KA 224.f5 MA 126.29 £CC .18|_T INC .0•90 vl 29.6]¢

LOP 77.4Z VP )7,9?7 GAP 1.16 AZP 81.84 TAL 1•3.18 TAP 47.73 RCA 102,10 APO |90.A9 V8 35,183

GP -_2.2• 2AL 105,7I ZAP |48.48 ITS 3_I.44 ZA( I_O.O•'(T( |_k_.?S 8AC 5S.OJ (TC 87],_T CLP-|S?,09

OLA 2|.S5 RAL 108.S0 RAD 6387,3 VI[L 11.423 PTH |,88 VHP _.7|8 DPA 2.16 RAP 100.80 (CC J.1499

L*I T|M_ |NJ |AT |NJ LONG |NJ RT A$C IN_ AZI4TH IN| TIN( P• CST TIN IN| 8 LAT IN| 8 LONG

2718,09 -_8.15 81.03 324._8 93,21 2 9 )6 _189,1 -IT.41 T2.A4

3_4_._0 -8.18 137.$0 320,JS •_.80 _0 42 54 3542.2 -11.?? 150.65

2478.?0 *_.47 S8,0_ 324°47 95.2? 3 40 11 1876°? -29,48 49.43

$7_7,02 -7,02 |41,12 518.32 _0.67 2J 45 45 5127,8 -]0.85 |34.42

2197.39 -$2°71 53.91 323.85 100.54 5 15 0 1S67.4 -$0,91 ZS.L+

$811,92 -4.23 130,91 31?.+0 58.05 2+ Z0 47 _01|.9 -8.68 124.32

MI0-CO_ [)U_CuTION ACCURACY ORBIT O(TERN[NAT|ON ACCURACY

_T d869.3 9r,_' ?_O.J $43 _8.3 ST |81.0 $R 240.2 SS 248.S

RRT ,••AS _ .9100 RTF .947_ CRT -._036 CRS .5174 CST -.382]

SG8 _018,6 R23 .1453 RJ3 .9489 LSA _09.7 MSA ]70,8 SSA ]42.4

$GI _007,3 SGZ 3_?,_ THA T.4_ CLI 248.1ELZ ]48.5 ALr ]08.24

!_70



JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL. I, 19643

LAUNCH DATIr Afire Z) ]964 FLIGHT TX_ ]66.00 ARRIVAL OATC OCT 6 ]964

_LIOCIrNTmS< CONIC Of $YAIqC£ 878,517

RL 150.4.'a LAL -.DO L_- 2JZ.e8 YL 26.671 &AL -.42 _2L 90.34 _A 227.77 SNA J16.02 (CC .]9382 ]NC .3451 ¥1 19,819

RP 107,74 hap .23 bOP 80.6) VP 37,55? GAP 7.48 AZP 89.?? TAL 181,77 TAP 4p,34 RCA |DJ.6.D APO ._)D,AS V2 55.173

RC 147o771 GL °3.03 GP -20.62 2AL JDZ,69 ZAP ISO.A4 £T$ 32J.66 ZA£ !30.18 [T[ 197o27 ZAC 56.73 (TC 170.50 CLP-]58.54

PLAN(TO¢IrNTR 1C CONIC

C5 6.143 VHb 3.024 OLA 18.93 NAb 111.35 RAG 8567.$ Vrb 11.4Z5 PTH 1.18 YHP 5.818 DPA 5,?S RAP 10Z.69 (CC 1,158S

LNCN AZNTN LNCN TZN( L-I T;N[ |NJ LAT IN| LONG IN| RT ASC IN| AZNTH |NJ TIN( PO CST TIN IN| Z bat IN| I_ LONG

gO.D0 2 4 48 2878oZ|) -27.47 73,00 $Z6.55 97.J8 2 49 17 2078.3 -16.]9 64.56

gO.Oh 18 18 |5 4054.37 -4.84 163.85 321.21 62.03 20 25 49 3454.6 °8.)5 157.]5

tO0,00 3 37 44 2378.8) -28.82 50.?? 328.3$ 99.0) 4 17 23 1778.6 -27.07 42,31

]O0.00 ZO 28 0 3829.48 -$.6Z 146.'r_l 321.68 60.31 21 31 S0 32Z9,5 -7.55 140.16

llO.OO S II 8 ZO88.51 -31.54 27,90 )15.87 103.92 5 85 S) 1486,5 -19.$1 18.AO

|10.OO 2| 1|' 8 3494.35 -1.09 134.9_ 370.08 5).83 TZ 11 47 3084.4 -5.56 ]28.69

O|FF[RENTZAI. C_IER_CT|_ N][O-C_JR_M[ EXECUTiON ACC_ACY ORSZT O(TIrRN|NATJ(_I ACCURACY

YO([ -.J847 7RA .07|4 7C3-8.3)37 8AU ].OZB$ SC.Y 8083.8 B, GA' 8810,4 883 ._,0|.8 ST 3413,6 SR Z19.2 88 318.]

ROlE ,1J39 /tRA .1248 NC3-JoO02) YAU .05875 RRT ,8(_,?| RRt r .1,881 RTF .9478 CRY *,7860 CRS o6015 C$T -.8753

IrO( -.£87(, ItRA .5'r48 Irc3-5.3735 8SP 16091 AGe 5110.5 R23 .1257 Jr|) .9489 i.SA 495.4 NSA ]88.3 $6A 96.1

BO( .1_003 IRA .14_4| 8C) 8.4137 rSP -886 $61 5098.1 $C_ 341 .8 THA 6.77 _'L] )ft?.4 IrLZ IZD.6 ALF 149.79

hAUNCH DATE APN 2) IN4 FLIGHT TIN[ I1_.1_0 AeRIVAL 0ATE OCT 8 1964

HIlL |ocIrNTN| C CONIC

#b |S0.48 LAL -.00

RiP 107.7| hap .44

RC 149,108 Gtb -$.0|

PLANE TO¢IrNYR] C CON|C

C3 8._SS VHL 3,04T

LP_,,N A2NTN bN[*_ TZN[

90.00 I_ 4| ?

90.00 19 5 2

IOO.OO 4 t l 45

100.00 tO 17 5

]]0.00 5 40 _83

110.00 T! 4 48

DISTANCE 484.418

bOA 2|T,9J VL 16,419 GAb -.08 AZb 90,)?H CA 131.00 SNA 175.74 (CC .19825 |NC .5719 V] 29.618

bOP 83.81 VP _?.537 GAP 7.?? AZP 89.64 TAL 160.34 TAP 5|.34 RCA 101.08 4PO 150.43 V2 35.]85

GP -|9,18 ZAb 99.99 ZAP |SZ.Z) (78 37|o75 ZA£ 130.2| [7[ |98,88 ZAC S8,16 (TC 168,84 CLP-189.$6

DLA 18,49 RAL 1|4,74 NAO 6967.3 v[b 11.430 PTH 1.98 VHP 5.934 OPA 5.|0 RAP 104.65 IrCC 1,1523

b'| TIN[ IN| LAT |NJ LCNG XNJ RT A$C ZNJ AZMTN |NJ T|N[ PO CST TIN IN| 2 bat _NJ Z LONG

£591.70 -28.32 64.48 )18,?$ 100,31 3 28 13 1986.7 -24.82 58.20

8130.89 -1.55 189.14 $14.70 61,?Z ZO 14 15 3550.8 -5.32 181.$9

Z194.41 -17.57 44.?) $18,50 10_,04 4 49 58 |894,4 -15.63 )6.46

)818.39 -.61 151.6) )Z4.18 60.11 Zl 2Z 2) 3)18.4 -4.58 145.09

2018.54 -30.78 2f.83 STY, TO 108.$7 6 14 10 14|6,$ +_7.70 |4.58

3789.01 |.77 |38.81 377.89 55.86 TZ 7 )5 3189.0 -T,T2 ]52.61

N|D-C,_t/R_N[ [XI[CUT|ON ACCURACY ORB;T O(T[RN|NATION ACCuR4CY

$87 S177,_ SG_ $56.9 $83 294.8 St 6]2.8 S_ 2]8.4 S) 418.8

RRY .8506 _ .8640 RYr .9493 CRT -.8047 CR$ .6)35 C$T -.9496

SG_ 5118.9 R23 .1006 RI) ,8501 bSA 75).) NSA 160.2 $SA 68.9

301 5207.5 SG2 343.4 THA 8.19 (hi 638.1ELZ 123.4 ALF 165,50

OZFF[R(NYIAb ¢(:]_R[CTION$

701r -.3|00 7R_ .|777 7C3-8.8337 8AU |.OSOI

NO[ .|De_ _A .|32| RC3 -.9850 rAU .D345|

FD( -.3844 _RA .6T2_ FC3-S,0SNI8 B$P 18_28

8D( .3879 MA .2210 8C3 8.4173 F$P -88$

LAUNCH DA_[ APN Z5 1964 FLIGHT T|N( 170.00 ARRIVAL OAT[ OCT 10 1964

HIrLIOCIrNTRIC CC_41C

RL 150.45 LAL -.0O bO(. 21Z.88 VL

RP 107.68 LAP .63 LOP 87,1| VP

NC 15t.019 Gb -6,77 GP -17,9Z ZAb

PLANA[.TOC(NTN]C CON|C

C5 6.4)8 VNL $.072

LNCH AZNTH LNCff T|M(

90.OO 3 13 58

_O.OO JR 55 3_

]DO.DO 4 42 52

lOO.OO ZO 8 Z]

1|0,0_ 8 8 Z

110.00 Z] O 40

O|FFERIrNT|Ab CCI_iI_CYIONS

TOIr -.82|6 TRA .5197 TC)-8.3377 8AU 1.0576

ROIr ,]iOZ RRA .1498 RC) -,848_ rAU .05073

_Olr -.4259 rRA .7044 PC)*4,6517 8SP 18471

80( .4598 MA .)514 8C) 8.)801 _'$P -909

OZ3TAN¢( 490.292

Z6.586 GAL .27 AZb 90.78 HCA 2)4.25 SNA

57.515 GAP 8.09 AZP 89.54 TAL 178.90 TAP

96.)5 ZAP 15).92 [T3 )21.70 ZA[ 130.Zl (Tlr

1Z5.49 (CC .1_885 INC ,TED8 Vl Z_.619

5).14 RCA 10D.55 Al_ ]50.44 VZ 35.193

194.85 ZAC 59.64 [TC 169.59 CLP-ISD.74

OLA ]4.21 RAL 117.17 RAD 6567,$ VEL 1|.458 PTN

L-_ Y|N[ IN| bay

2508,78 -29,48

8237.00 1.73

722J,56 -26.43

)998.9) _.12

1855.06 -29.00

38)8.Z0 4.40

1._8 VffP 6.0610P4 6.25 RAP 106.68 (CC 1.|555

IN| LONG INJ RT ASC tNJ AzNrN tNJ TIN[ P_ C$T TIN IN| Z LAT |NJ Z LONG

60.97 53|.J9 JOZ.S7 3 )$ 48 |908.) -2).AZ 52.69

J74,04 3_7.49 6J.7] 20 6 |] )637.0 -Z.56 ]67o41

39.62 380,88 104.50 5 19 58 162|.6 -14.17 51.54

136.05 )26.89 60.18 21 |6 0 5)98.9 -1,87 188.55

18.50 )30.00 I00.84 6 40 37 1)55.1 *Z6.15 I0.49

142.43 325.57 58.07 22 4 38 52)8.2 -.08 136.2Z

NID-COUR$( (XI[CUT;_N ACCURACY ORBIT O[TERN|NATI(;_i ACCURACY

SGT 5Z19.$ 3r,_ 6_6.4 SG3 281.8 ST 822.] SR 2ZZ,6 35 46?.6

RNT .8198 RR1 r ,8358 RTF ,9460 CRT o.7848 CR8 ,658Z CSY -.9667

8G6 5_57.1 RZ3 .0989 R|) .9467 L$A 955.2 NSA 169.5 SSA $4.6

SG| 5744.9 SGZ 357.0 THA 5.65 ELI 84].0 IrL2 134.8 ALF 167o68

LAUNC_ DATE APR 23 ]964 Fb;G,_T Y_N[ 171,130 ARR|VAL DATIr OCT 1_ 1964

HIrL|OCIrNTR]C CONIC

RL 150.45 LAL -.DO

N_ 107.85 LAP .82

RC ]54.118 Gb -8.33

PLAN(TOC(NTRIC CON|C

C3 9.700 VNL 3.115

LNCN AZNTH bN_H TIN(

90.00 3 AA 2J

_O,DD J8 88 4_

100.00 5 11 51

100.00 20 3 58

110.00 6 33 59

]10.00 1'0 58 18

OIFF(NENTXAL C_II_CT|ONS

TOIr -.5538 YNA °4534 TC)-8,_450 8AU 1.0740

NOIr .110£ RRA ,1580 RC3 -.7_0 rAU .04809

FOIr -,4858 rRA .756! FC3-4.7917 8$P Z8786

80( .3848 BRA ,479| 8C3 8,28_ FSP -888

DISTANCE 498.186

LOb _12.88 VL 28.544 GAb .84 AZL 90.97 PiCa 137.47 SNA 125.12 [CC .20165 INC .9737 VI 19.619

LOP _0.34 VP )7.484 GAP 8.41 AZP 89.48 TAL |77.45 TAP 54,9Z RCA 99,_7 APO 15Do47 VZ 55,_0Z

GP -18.8] ZAL 93.10 ZAP 153,48 (T3 311,51ZA( 130.19 (T( 193.87 ZAC 60.89 [TC 268.65 CLP-161.68

ObA IZ.06 RAL 110.|3 RA0 8567.3 v(b 11.449 PTH 1.99 V_P 6.189 0PA 7.11 RAP 108,77 IrCC 1.1596

L-| T_N[ |NJbA7 _NJ L(_AG _NJ R7 ASC _NJ AZIATH |NJ T_N[ POC87 T|N |NJ 2 bat IN| Z LONG

2439.84 -24.32 )8,T7 333.78 104.97 A Z) ] 1839o8 -ZZ.O) _8.55

8318,|3 ),78 |78.47 330,)3 81°91 TO 0 41 3718,1 -.0] J?].83

2157.87 -_5,T6 35.23 )3).49 106,54 5 47 48 1557.7 -Z_.?6 Z7.55

4073.34 4.84 110.16 )30.08 8,0.44 2111 50 )47).5 .67 155.62

1_O0.65 -27.74 14o77 33_.35 1|0.82 7 5 40 I300.8 -24.66 6.96

)90).)) 6.87 J45,87 )29,88 58.4) 21 3 2| ))0).) Z.4] 159.6Z

NIO-COUR_ (mrCUT_(_N ACCURACY ORS|T 0[TIrRNINATION ACCURACY

8GT 5_04.9 $GR 4502.8 SG3 Z72.8 ST ID61.8 SR 2Zl.5 SS 551.7

R_T .785) _ .80?0 RTr ._485 CR7 -,7748 CRS .6487 CST -._76_

$CAI 5339.| R23 ,0834 R]5 .9471 LSA 1195.0 N$A 169.] S$A 45._

SGJ 5316.? $&Z _63,9 7HA 5.J9 IrLJ JD75.6 £L2 J38.2 ALF ]70.6?

1571



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964}

LAUNCH DATE API Z3 1964 FLIGHT TIM( 174.00 ARR|VAL DAY( OCT 14 |964

HELIOCENTRIC C(_qX(

mL J50.43 LAL -.OO

mP 107.63 LAP 1.01

RC 158,|97 GL -9,88

PLiN(YOC(NTRI¢ C_dZC

C3 10.041 VHL 5.169

LNCN AZMTFF LN_N TIM_

_J.O0 4 It 51

O0.O0 18 43 55

tO0.O0 5 38 10

IO0.O0 ZO 0 I?

I]O,OO e 38 41

IIO,00 110 ST I_

01STANCE 501.980

LOt. Z|Z,98 VL 18.501 GAL 1.05 AZL 91.15 HCA 140.70 SNA 114.95 (CC .Z0466 INC 1,1530 V! 19,619

LOP 93.5? vP 37,4?Z GAP 9,74 AZP 89,44 TAL 173,99 TAP 56,69 RCA 99.38 APO 150.53 V| 35,211

GP -IS.S| ZAL 89.91 ZAP 158.93 (T9 321.17 ZA( 150.15 (T( 193.00 ZiC 6Z.02 (TC 163.18 CLP-163.O0

DLA 10.04 RAL 113.09 RAO 9567,4 v(L 11.464 PTH 1.99 VHP 6.347 OPA 8.Di

k-_ TIK IN| LAT IN| LONG INJ RT A$C ZNJ AZNTH IN| TIN( PO CST TEN

£$78,55 -ZS,ZO 52,_1 536,81 |06,71 4 52 51 1779.6

4390,|5 8,14 18E,83 333,T9 6E,50 19 57 5 5?90.2

tIOI.L)O *Z4.II 31.4Z 336.30 108,Z2 6 14 II 15D|.Z'

41d3,74 9,98 194,09 533.33 60,86 21 9 Z| 3343.7

1852,35 -26,53 11.54 335,31 112,39 ? 29 33 125Z,3

_94S.$5 9.19 148,17 381,98 56,93 22 3 21 5363.4

DI?F[tENTIAL CON_[CTION8

TOE o,6883 TRA ,5877 TCS-8,0|St 8AU 1.0384

ROE .1118 IIA ,IMS NC3 -.Y181FAU ,0454_

rD[ -.5415 FRA _O_? _C3-3,918_ 8_P 1_81

80[ .8973 MA ,6199 8C3 8,1150 FSP -864

RAP 110.91 (CC 1.1855

IN| 2 LAT IN| Z LONG

-Z0.69 44.44

Z.39 175.96

-21.40 Z$,68

5.04 15?.48

-Z5,28 5.90

4.?f 142.6T

ORB/T O(T(RNINATION ACCURACY

ST 1296,5 SR Z21,6 $S 591.1

C.RT -.7629 CRS .6543 CST -,9849

L$A 1451.5 NSA 169,5 $SA 59,0

ELl ]307.6 EL2 142.1 ALF 172.48

NID-C(Y_)RS( (XI[CuTION ACCURACY

$GT 5385.0 8GR $82.3 SG3 283.?

ilmT ,T892 RRF ,T783 RTF .9468

588 5416.3 RJ3 ,0697 R13 ,9472

$GI 5403.8 SC,,Z 31'018 THA 4,78

LAUNCH DAY( AFW 23 IJNI4 IrLIGNT TIN[ 178,00 ARRZVAL OAT( OCT 16 1964

H(LIOCKNTRIC C,_N]C

RL 150.43 LAL -.00

lP ]O?.eO LAP 1.18

RC 158,II_ GL -ID,S?

PLAN(T(X(NTIIC CCN|C

C3 10.470 VHL 3.£_8

LNCJ4 AZHTH LNICH TIN(

TO,DO 4 38 49

JO.OO 18 40 3F

lOG,DO $ 5 8

IDO.OO 18 38 2

110,OO ? 21 19

JIO.O0 L_O $7 18

OISTANC[ S07.793

LOL tlt.88 vL ze.a58 GAL I.A3 AZL 91.32 HCA 243.94 S_A

LOP 88.81 VP 37.449 GAP 9,0a AZP 89.42 TAL 1?4.53 TAP

GP -14.94 ZAL 86,54 ZAP 1_.30 ET$ 321{)._ ZA[ |30.10 [T[

124,69 (CO ,20790 |NC 1,52|4 ¥1 29.619

58,46 NCA 98,?7 APO 150,61 V| 35.218

192,24 ZAC 63,0? [TC 267,75 CLP-|64,08

OLA 8.1i HAL J_8.06 NAO 6S87.4 V(L 11.458 PTH |.DO VHP 6.505 OPA 8.6?

L-J T|N_ IN| LAT IN| LONG IN| IT ASC |NJ A2NTH /NJ TIN( PO CST. TIN

23_8,_Z -_,lJ 4_,M 33_.81 108,J5 5 J8 35 |?28,2

4440._8 8,34 188.60 337,13 62,84 19 54 57 3860.5

• 031,18 -23,01 18,12 339.29 109,83 6 39 I? 145/.2

4210,53 9,18 187,78 538,78 61.43 Zl 8 IZ 3610.5

1808.$4 -25.39 8.73 338.15 118,89 7 5Z 29 1209,5

4024,_4 11,39 152.39 335.48 ST,IS 22 4 25 54E4,9

OIFF(R(NTIAL CONN(CT|ON8

TOE -.Illg TRA ,?SlO TC3o1,|435 8AU J,10l?

NO[ .1153 RRA .|145 8C3 *.9544 FAU .04263

F0( *,5¢S8 FRA ,1573 FC3o$,5249 8SP 1?2?2

80( .9270 &q'A ,??$9 8C3 7,970? FSP 431

NI0-COURS( [_(¢UTION ACCURACY

$GT $449.4 $GR 584.d $85 ZS3,8

RRT ,T400 RRF ,743? RTF .9187

$96 54?8.5 823 .059_ Rl3 .9470

SGJ 5465,4 $GZ 5?8,5 THA 4.40

RAP 115.09 £CC 1,1725

IN| _ LAT |NJ 2 LONG

-|9,45 41.04

4,6_ 179.89

-20.12 20,51

5,29 161,16

-21,97 1.25

?.02 |46.01

ORBIT 0(TERMINATION ACCURACY

ST 15J5,4. $R 225,0 $S 638.7

CRT -.7523 CR9 .656| CST -,9888

LSA I849.$ NSA |71.Z SSA 34.4

(LI I322,9 EL2 147,3 ALF IT$,56

L4U_CH DAY( APR 23 1_4 FLIGHT TIN( 119.00 ARRIVAL DATE OCT ]8 19_4

_klO¢[NTRZC CONIC

RL 150.43 LAL -.00

RP lOT.S9 LAP 1,37

RC 1_0.314 GL -|1.85

P_AN(TO(ENTRIC C_IC

C3 10._83 VH_ 3.319

LNC_ AZNTH LNCN YlN[

_0,00 _ 5 29

90.00 18 38 35

JOG,DO 8 29 SO

100,00 19 58 52

I10,O0 7 44 38

SIO.O0 _ 38 13

0ISTANC[ S15.591

L_- 111.98 VL 16.417 GAL 1.85 AZL 91.48 HCA 241.17 $NA 124.45 (CC .Z1137 INC J.48D$ VI _9.619

LOP IO0,04 VP 37,423 GAP 9,43 AZP _9.43 TAL 1?5,05 TAP _0,_3 8CA 95.13 APO 150.T5 v_ 35._26

GP -14,18 ZAL 85,28 ZAP 1_9,58 (T$ 520,04 ZA( 130,04 (T( 191.56 ZAC 84,_5 [TC 267.18 CLP-165.14

DLA $.5_ RAL 129,01 RAO 8387,4 VEL 11.506 PTH 2.00 VHP S.612 DPA 9.20 RAP !15,31ECC 1.1809

L-! TIM( IN| LAT IN| LONG IN| RT A$C ZNJ AZNTH IN| TIN( PO CSY TIM IN| Z Lit IN| 2 LONG

2279,11 -21,08 45,81 342,78 109,36 5 43 28 1679.1 -19.25 38,08

4527.Z$ 10,40 190.4_ 34D.04 63.51 19 54 O 5927.Z 6.T6 193,66

ZOO7,02 -21,97 25,25 342,45 110,80 ? _ 17 1407.0 -15.94 17.76

4274,58 |1,24 171,43 340,40 62,J2 21 8 ? 3674,8 7.42 194.72

1771,84 °24,34 6,31 341.35 114,78 8 14 31 1171.$ -20.?9 558.86

4082,5Z 13.47 J55,55 539.09 59.28 22 6 15 3482.5 9.19 149.O8

(_RgZT DETERMINATION ACCURACY

ST 1725.5 $R 228.6 s$ 685.3

CRT -,7443 CRS .6592 CST -.9915

L$A ]861,? HSA IT|,? $$A _0,9

ELI 1734.0 [L2 ]51,9 ALF 174.53

OIFF(R[NTIAL CCIII[CTICN8

TO( -,9549 TffA .82£8 TC3-?.5621 8AU I,IJ49

ROE ,111_ R_4 .J844 IC5 -,5938 FAU ,04007

FO( -,8_82 FIA .804? FC3-3._53$ 9$P I?S_O

9D_ ,6i24 MA .9411 8C3 7._858 FSP -_5

HlOoCOt, M_M[ (X(CUTION ACCURACY

8GT 5517,7 $GR 549.2 $83 244.9

RlY ,7108 RRF ,7106 RTF ,9470

8_ 5344,9 RZ3 .0488 RI3 ,94?5

801 5531.5 $GZ 385.4 THA 4,07

LA_CH OAT( APR 23 |91,4 FLIGHT TIM( 180/00 ARRIVAL DATE OCT 20 1964

_LIOC(NTRIC CONIC

RL 150,43 LAL -,00

RP 107,SI LAP 1,54

RC |62.548 G_ *12,73

PLAN_?_(NTRJC CONIC

C5 11.8££ VHL 3.408

_H AZ_TN _NCN TIN(

SO,O0 5 28 $G

SO,DO 18 3?

I00.00 6 53 L'U

JDO.00 19 51 37

110,O0 8 8 44

Jig.DO I_O 31 SO

LoI.. 212.88 vL

LOP 103._ vP

GP -18.48 ZAL

0|STAIK[ 518.343

L_I.3?S G_L _.£_ AZL 91,63 HCA 250,4I SNA

37,40_ GAP 9,78 AZP 89,4S TAL 171.57 TAP

• 0,05 ZAP 110.79 (TS $19.2Z ZA( 129,99 [T(

OLA 4,9? RAL 131,88 IAO 8387,4 V_L 11,533 PTH Z,01 VHP (,848 OPA 9.60

L-| Till( ZNJ _AT IN| LONG |NJ IT A$C IN| A_iTH IN| TIM( POCST TIN

££37.71 -20.11 42.85 348.08 110.55 9 ? 14 193?.?

4311,17 |_,_3 It4,L_0 344,38 84,_0 19 54 0 _91,7

1_48._? -_1,01 L_o?7 345.71 111.78 ? 28 18 1388.3

4338,$4 13,|8 174,_9 344,15 62,9_ 21 8 55 3738.3

17_8.83 *_3._1 4,_4 314.59 113,67 8 33 43 1138.9

41_,41 IS,13 IS8,G? $42,8S 59,12 22 $ 68 3389,6

124.17 (CC .21510 INC 1.6330 Vl 29,6J9

61,99 RCA 9?.46 APO 15D.98 VZ 55,_32

190,98 ZAC 84,9G £TC 28G.83 CLP-|88.1T

RAP 1|?,56 (CC 1,19|5

IN| _ LAT IN| _ _ONG

o|7.17 55,52

8.?? |$?,51

-17.87 15.38

9,43 JGS,J9

-18,74 35?.00

11,_4 |52,09

ORglT O(T[RNINATION ACCURACY

ST 1925,? SR 25_.0 S$ ?Zl.6

CNT **?388 CRS ,6631 CST -.9934

L$_ Z092,1MSA J74.4 $94 28,1

(LJ J953,4 (LZ |59.4 AL_ J74.86

OIrF(_[NTJ_L CO_[C?|ONI

TO(*|,O954 TRA I.JO0£ TC_-7.£330 8_J J,l_18

ROE .1138 RRA .1_1NC3 -,538_ FAU ,03755

FD( -,88_O FRA ,9485 FC5-2.7875 8SP 17788

SO( |.|005 _QA 1,J172 8C3 ?.2530 FSP -?80

NJOoCOIM'K IX(CUT|ON ACCUIACy

_GT SSSO,t $GR 535.4 $G$ 135.9

lINT ,87e_ RRF .G?G3 RTF ,_474

$98 $605,9 RZ3 ,0393 RI3 ,8476

9GJ 5592.Z $GZ 59|.8 THA 5,75

|572



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUNCH 0ATE APR 23 1964 FLIGHT TXN( 1BZ.00 ARRIYAL OAT[ OCT Z2 |964

H[L|OC[NTRIC CONIC

RL IS0.45 LAL -.00

RP 107.54 LAP 1.?|

RC 164.506 GL -15.45

PLAN[YOC£NrNIC CONEC

C5 J2o567 VHL 5,5|?

LNCH AZNTH LNCH TIN(

90.00 5 53 Jr

90.00 18 3? 15

100.00 ? 16 A

IO0.00 19 5? ?

il0.O0 8 27 57

I10.00 Zl £ 3

LOL Z]Z.88 VL

LOP 106.5Z VP

GP -IZ.65 ZAL

O;$rANC£ 525.077

26.353 GAL Z.75 AZL 91.78 HCA 255.65 SNA

57.3?9 GAP I0,16 AZP 89.50 TAL 170.09 TAP

76.87 ZAP 161.94 ETA 518.21ZAE 129.93 [Y[

125.91 [CC .Z1911 INC 1.7791

65.74 RCA 96.?6 APO 151.06

190.45 ZAC 65.82 £TC Z66.06

Vl 29.619

vZ 35.Z36

CLP-16?.I6

DLA 3,09 RAL J54.84 RAD 6567°5 V[L JJ,565 PTH Z,OZ YHP 7°016 OPA 9.90 RAP 119.8_ [CC I.ZOSS

L-I TIN_ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO CST TIM INJ Z LAT [NJ Z LONG

2201,67 -19.25 40,6? 549.50 111.17 6 29 58 1601.? -16.20 55.52

4655.89 |4.15 19T.87 548.45 65.21 19 54 4? 4055.9 10.67 190.90

l_4,64 -ZO.J5 Z_,65 549°|J I|2o56 ? 46 ]B ]354.6 -|6.92 I5,34

4396.15 15.00 179.49 546.05 65.64 21 IO 25 5796.1 11.57 171.59

1?10.68 -22.54 2.48 347.95 116.41 8 56 8 1110.? -18.81 355.35

4192.8T IT.SZ 161.78 548.T4 60.06 22 |l 56 $592.9 15.2| 155.08

ORBIT OETERNJNATION ACCURACY

$I Z112.1 SR 238.Z SS ?54.0

CRT -.7551CRS .6675 CST -.9948

LSA 2246.Z HSA 176.4 SSA 25.8

ELl 2119.4 ELI 160.9 ALF I?S.Z5

OIFF[RKNTIAL CCmR[CTION8

T0[-1.2559 TNA 1.2900 TC3-6.6646 BAU 1.1578

R0[ .1528 RRA .Z058 RC5 -,4847 FAU .05512

tO[ -.8888 rRA .9934 FC5o2.4586 8SP |?972

80[ 1.2410 BRA 1.3OIO 6C3 6.8817 FSP -755

NIO-COUR_ EXECUTION ACCURACY

SGT 5657.6 SGR 525.1 685 22?.2

RRT ,6484 RRF .6415 RTF .9477

SG8 56_1.8 RZJ .0314 R15 .94T9

6GJ 564?°6 SGZ 59?°5 THA 5°46

LAUNCH OAT[ APR 25 1884 FLIGHT TIM( 114.00 ARRIVAL OAT[ OCT 24 1964

P_LIOC[NTRIC CONZC OJSTANC£ 550,780

NL 150.45 LAL -.00 LOL 212,88 VL 26.291 GAL 5.24 AZL 61.92 HCA 256.90 _RA 125.66 [CO .22542

RP 10?.52 LAP 1.6? LOP 109.77 vP 37.554 GAP 10,54 A2P 89,56 TAL 16a.60 TAP 65.50 RCA 66.05

RC 188,547 GL -15._8 GP -iZ.Z6 ZAL 75.77 ZAP 165.O3 £?S 3IY.00 ZAE 129.87 CA[ 189.95 ZAC 66.64

PLAN_TOC[NTRIC CONIC

C5 15,245 VHL 5.859 OLA 1.62 RAL 157.69 HA0 6587.5 YEA il.605 PTH 2.05 VHP ?.254 OPA 10.09

LNCH AZN?H LN(H TIN[ L-I Till( INJ LAT INJ LONG INJ R? ASC INJ AZNTH INJ TIN[ PO CST TIN

90.00 6 I5 53 ZI?O.?A -J8,A8 _I.?Z 555.OI JlJ.SA 6 51 44 1570.7

90.00 18 57 _ 4714,19 15.82 Z01,49 552.44 66,Zl 19 56 13 4114.2

t00.O0 ? 37 39 1905.95 -19,59 18.85 552.61 115.21 6 g 25 1105,9

I00(1_0 19 58 |4 445A.24 16.72 181.95 552,01 64.85 Zl IZ 28 5854.Z

JJO.80 8 A? 38 JMS,_ -ZI.8J 1.01 551.40 Ji7.00 9 15 45 J086.9

ll0.OO 21 4 44 4246.05 19.10 164.87 550.?} 61.10 22 15 50 5816.0

INC 1.9204 Vl 29.619

APO 151.29 VZ 55.244

£TC 265.5A CLP-J68.Ig

OlFFRRI[NT|AL C(_ER(CT|ON8 MIO-COU_J[ EN[CUTION ACCURACY

TO[-1.5742 TRA 1.4945 TC5-6,4575 6AU 1.1456 SOT 5664.0 SGR 511.6 663 218.5

RD[ °J415 RRA °tJ)i RC_ -,45_5 FAU .05267 RR? .6155 RRF .608J R?F .94 ?9

_0[ -.?2?5 FRA 1.0575 FC5-2.1555 BSP 18097 968 5?07.0 RZ5 .0249 RI5 .9460

80[ 1,5814 MA 1.5095 8C5 6.47|? FSP -724 $GI 5692.6 SGZ 402.6 THA 5.19

RAP 122.15 [CC 1.2179

INJ Z LAT |NJ 2 LONG

-15.35 3/.44

12.47 |94.42

-16,08 |J.6Z

15.19 174.94

-16.02 353.94

15.10 156.04

C_81T O[T[RNJNATION ACCURACY

ST ZZO0.2 SR 244.a 65 ??9.5

CRY -.7311CR6 .6721 CST -.9958

L6A 2A15.4 NSA 179.0 SSA Z5.9

ELl 2Z67.5 [12 165.7 ALF 175.48

LAUNCH DATE APR 25 1964 FLIGHT TIM1[ 166.00 ARRIVAL DATE OCT 26 1964

H(LIOCENTRIC CONIC

RL 150.A3 LAL -.00

RP 107.51 LAP 2.05

RC 1e8,551 GL o!4.42

PLAN(TOC[NTR|C CONIC

C5 16.266 VHL 5.777

LNCM AZNTH L_CN TI_

J_D'.00 8 56 A8

90.00 18 38 59

100.00 ? 58 15

IOO.OO 19 59 52

lID.DO 9 6 48

I10.00 Zl ? 50

0ISTANC[ 556.448

LOt. Z12.88 VL 26.Z49 GAL 5.74 AZL 92.06 HCA 260.14 5HA 125.41 [CC ,22806

LOP 115.01 VP 57.529 GAP 10.94 AZP 89.65 TAL 167.12 TAP 67.Z6 RCA 95.26

GP -11.75 ZAL 70.74 ZAP 164.06 [T$ 515,57 2A[ 126.8I ETE J89.52 ZAC 67.45

OLA .28 RAL 140.48 HA0 6567.6 vE_ 11.647 PTH Z.04 VHP 7.4A4 OPA 10.Z0

L-I TIN£ INJ LAT IHJ LONG INJ RT A$C INJ AZNTH INJ TINE PO CST TIN

2144.71 -17.81 5?.II 556.61 112.38 ? 12 52 1544.7

47?2.77 17.40 Z05.07 $56.51 67.50 19 58 II 417Z.8

1881.95 -I8.?A 11.57 556.19 llS.?Z 6 Z9 57 1_61.9

4510.77 18.52 185,59 556.09 65.96 21 15 5 5910.8

I697.47 -21,21 559.85 554.94 ll?.a8 9 3A 54 I067.5

4299.01 _°76 167.97 554.82 62.25 22 19 28 3698.0

OIFFEN[NTIAL CORRECTIONS

T0[-I.5£08 TNA 1.7078 TC5-6.0401 8AU 1.1545

ROE ,J508 _l'A -2228 RC3 -.5841 FAU ,05041

fO[ -.7550 FRA 1.0718 FC5-1.6453 BSP 19265

eO( 1.5295 MA 1.7224 6C5 6.0525 lr_P *?00

INC Z.0582 vl Z9.6|9

APO 151.55 VZ 55.Z40

ETC ?65.DO CLP*I69.J5

RAP I24.44 [CC 1.Z349

|NJ Z LAT INJ Z LONG

-14.63 Z9.8R

14,17 197.86

-15,$7 10.19

14.92 178.25

-J7.56 552.81

16.90 160.99

ORBIT D(T(RN|NATION ACCURACY

ST 2458.5 $R 250.4 sS 601.9

CR1 -.7554 CR$ .6787 CST -.9966

LSA 2572.5 NSA 181.1 SSA _Z,5

ELI 2445.2 ELZ 169.8 ALF 175.67

NIO-COURS£ (XI[CUTION ACCURACY

6GT 5751.9 $GAq 500.6 563 210.4

RRY .5_4 RRIr ,5?DZ RTF .9485

SG8 5753,6 RZ5 ,0184 R13 .9486

$GI 5759.2 $62 406.6 THA Z.95

LAUNCH DATE Al_ 23 ]98A FLIGHT TJMIE 168o00 ARRIVAL DAT[ OCT _6 1964

H(LIOC(NTR|C CONIC

RL 150.45 LAL -,OO

RP )07,50 LAP 2.18

RC 170.515 GL -14.74

P_AN_TO(ENTRIC C_N|C

C5 15.455 VHL 5.95I

LNCH AZMTH LN_H TIN_

_0.00 6 57 0

90.00 18 A0 8

JO0.O0 8 IF 5£

100.00 _O I 58

I10.00 9 25 5

!10.00 21 II 15

016TAIqC[ 542.077

LOL 2_Z.88 vL _6.E08 GAL A.Zl AZ_ 9_.19 HCA 265.59 S_

L_ 1|8,28 VP 57.304 GAP 11,36 AZP 89.75 TAL ]85.64 TAP

GP -11.29 ZAL 97,80 ZAP 185.04 [TS 513.89 ZA( 129.75 (Y[

1E3.|8 £CC .25307 [NC Z.1955 vl 29.619

69.02 RCA 9A.45 APO 151.86 V_ 55.252

189.15 ZAC 68.18 (TC 264.4T CLP-I?0.1I

OLA -I.01RAL 145.19 RAO 656T.6 V(G 11.496 P?H Z.06 VHP ?.868 OPA ,10.21

L-I T|M[ INJ LAT |NJ LONG JNJ RT ASC |NJ AZ_qTH INJ TINT[ PO CST TIN

21_$.45 oi7,28 55,79 .21 11_.80 ? 52 25 1525.4

48_8.78 18,86 _O8.82 .67 88.49 20 0 58 4229.8

|86_.55 -18,2'0 |8,|8 359.64 114.15 8 46 55 |262.5

A565.89 19.61 189.60 .25 87.15 ZI 18 Z 5965.9

1652.29 -L_0.75 558,9J 358.55 !17.91 9 52 55 1056.3

4549.9_ _Z,58 171.07 559.00 65.45 22 25 44 5?48,9

01FF[R[NTIAL CQQ/I_CT/ON8

T06-1.6702 TNA 1.9347 TC5-5.606_ BAU 1,1611

RO( .1618 RRA .2517 NC5 *.5565 rAU .02920

FO( -.??94 FRA 1.1182 FC5-J.5795 B6P 16470

8D£ I.l?SJ BRA J.9485 8C_ 5.6|9A FSP -6?6

RAP 126.76 £CC 1.2515

/NJ 2 LAT INJ _ LONG

*14.0_ _8.61

15.77 201.50

-14.79 R.05

16.55 161.55

-16,84 351.94

18.62 163.94

ORA]T O_T_RH|NATiON ACCURACY

ST 2580.5 SR 256.6 S$ 819,6

CRT -.?554 ORS .6861 CST -.99?2

LSA 2?15.A NSA ]65.2 $$A 20.9

ILl 2587.4 [LZ J75.6 ALF |?5.80

HIO-COJR$£ [X(CUTION ACCURACV

6GT S??5,1 $G4_ 45;0.4 SG5 202.5

NNT .5461 RRF ,5558 RTF .9491

$G8 5795.9"R25 .01_10 RI5 .9491

6GJ 57?9.4 902 409.? THA Z.68

J575



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 04Y( JPR 13 19t4" FLI_Y TIN( 190.00 ARRIVAL 04T[ _T 30 1964

H(L IO¢£NTRIC ¢0NIC

RL 150.45 L41. -.00

NP |07.4B LAP Z.SZ

RC ]?Z.Zl3 GL -14.BS

PLAN[ TOC[NTRIC CONIC

¢$ |4.851 VNL 4.103 0LA -t.17 RAL I4S.14 NAO laG?.? rib

LNCH AZNTN LN(ff TIN( L-I Y|N[ INJ LAY

90.00 • 16 11 t]01.?3 -|l.II

90.00 Jl 4• • 4115.33 •0.•1

100.OO 8 36 31 1147,10 -I?.?l

IDO.O0 LPO 4 E3 ill0. •0 •I.tO

110.00 • 41 Zl 1041.£• -•0.37

110.00 •1 14 S? 4311.13 13.115

OIFFIrRENT JAL COliC Y | ONI

Y0(-1.1•37 TR& •.I?SO YC3-S.I?Sl IA_J ! 114_

RO( .1741 fiNS .•_)l R¢3 -.•Slat IrAU .0ZlIl

r0[ -,S0ZI FRA |.|_D FC3-1.34•? liP 18131

so[ 1.13zo M4 Z.II£1 0¢8 5.1143 FiP -t53

L4U_H 04T( 4PR •3 11)t4

_£L IO¢[NTRIC CONIC

RL 190.43 LAL -.OO

RP I0•.4t LAP £.41

RC 174.100 GL -13.07

PLAN[ YOC[NYR] C C_|C

¢3 ]8.41£ V_ 4.1111

LNCJ_ AZNTN LNCN TIN[

eo.oo ? _4 11

80.00 II 44 J?

100.00 I 54 It

100.00 It) • l

110.00 • 51 51

110.00 •1 11 St

DISTANC[ 547.8t)

LOt. •1•.88 VL •l.ll? GAL 4.83+ALL 9•.$3 NC4 •64.43 SllA

LOP 119.50 VP 37.•?1 GaP 11.79 AZP 19.It TAL 114.16 YAP

GP -10.87 ZAL $4.9? ZAP 1t5.97 (Yl 3II.8d ZA[ |•9.tl EYE

1••.91 [CC .23046 INC Z;3•68 vl 18.619

?0.•9 RC4 81.68 4PO 15E.Z• VE 35.£55

Ill. Y? ZAC 68.91 (YC 183.95 CLP-I?I.06

11.754 PTH •.01 VHP ?.90• 0PA 10.1S

IN• LONG IN• RT Ale IN• 4Z_TN IN• TIM£ POCSY YlN

34,?7 $.9t |l_.I• ? SI 18 1504.?

• 1•.13 4.19 69,73 •O 3 •? 4•15.3

IS.•t 3.54 114.45 9 Y 19 1•47.8

1t•.|9 4,49 tl.4Z •1 _l Z3 4019,Y

351.13 •.19 114.06 10 9 48 1041.•

174.I9 3,•4 14.?5 •• •8 16 3718.8

NIO*C(;X)RIN[ [X[C@T/ON ACCUrACy

_Y SlIO.8 IM 4t0.I IG3 115.0

RRT .S133 Rm r ,49t9 RYr .f499

5130.4 i1_3 .0080 RJ3 .9500

SOl 5115,8 JCR 411.8 TN4 Z.44

FL|_T TIN( 19•,00

OilY&K( ASS.•O!

L_ I1•.11 VL ll.|lt GAL 5.41 AZL 91.4l H_A •lg.l? _4A 1_.6? (CC .•44•1

LOP ]ll.?S VP 3?.191 GAP |t.tS AZP 8t,19 TAL Ill.G9 TAP ?l.Sl RlA 9•.?0

GP -10.41 ZAL 11.•4 ZAP |14,14 [Yl _O9._ ZA( 12_.43 [T( 118.45 _4C 89.S•

OLA -3.•4 RAk |41.40 RAG ell?.? V[L 11.1•4 PTH •.0J VHP 1,158 0PA 10.01

L-Z TINt INJ LAY |NJ LONG INJ RT ASC INJ AZI4TH |NJ TIH( PO CIT TIN

10/M.49 -14.41 34,01 ?,74 113.35 8 9 16 1414.5

49_.Sl _|,45 _IS,t3 9,1? ?I.0S _0 t 35 4339.5

1130,94 -l?,4l 14._ 7.•7 114,14 9 •4 48 1136,9

4tf1.17 /•.41 115.51 9.78 8_.?1 •I •$ 0 407•.3

I_4,1t -IO,lS 397.13 5.8? ||8.•_ 10 Z$ IZ !034.•

4447.11 •5.£3 |11,31 ?.Sl t6,14 •1 3• 59 3£41.8

RAP 1Z9.D9 [CC I.ZT?O

|NJ • LAY |NJ _ LONG

-13,54 ••.8_

17.Z? _04.69

-14,34 8.17

18.08 184.?9

-16.46 $_1,31

_0.•5 166.89

_81T OETERNINATION ACCURACy

ST •_|.• SR •63.• 38 833,9

CRY -.7317 CR3 .6943 CSr -.•8?T

L34 •139.t NSA 185._ S$4 19.?

(LJ •?15._ (L• 177,0 ALF 175.88

ARRIVAL OAT( NOV 1 1964

INC •.4591 vl 18.61_

APO 15•.84 V• 3S.ZlY

[TC _68.43 CLP-IYZ.O0

RAP 131.43 [CC 1.3031

INJ E LAY |NJ • LONG

-1_.18 •6.89

18.66 •08.06

-14.01 Y,S4

19.51 188.03

-16.•E 350.91

• 1.?9 169.85

Olrr[m[NYl_L ¢OR_CT|CNS.

Y0(-1.•?73 TRA _.4334 YC3-4.7317 IA¢l 1.1U3

RO( .lifo RR4 .•47t RC3 _,•_11 f/,_ .0_39_

r0[ -.81_Ot FR4 I.JL_04 FC3-|.1174 liP |•e8S

BO( I.•S•_ M4 Z.4498 8C3 4.•437 FiP -l•?

NIO-C_u_M[ (_CUTZON A¢C_/_ACy _'l|T 0[T[RNIN_TION 4CC_R4Cy

SGT S131.3 ICA_ 471D.3 IG3 187.6 ST •116.9 _ •Y0.0 $8 •43.4

RRT .4774 _ .4QO| RTF .9804 CRT °.74•5 CRS .7021 CST °.8980

IG_ SIS?.1 RE3 .004S RI3 .9506 LSA •948.8 N84 J87.4 $SA 18.7

SO1S141.6 $G_ 41•.9 TH4 •.•1 (LI •814.0 EL• 180.4 4LF 175.8|

LAUNCH DlY[ _PN Z) 1884 F_IGHT TIN( !•4.00 ARRIVAL 0AT( NOV 3 1964

H(LIOC(NTRIC CONZC

• L 150.43 LAL -.00

RP 107.48 LAP E._8

RC 111,0•8 GL -15.11

PLAN(TOC(NTRI_ CONIC

C_ _0.•5• VHL 4.501

LNCff 4ZNTH Lkl_N TIM(

_O.00 • 51 3_

im.oo 18 4_ 4•

100.00 8 10 54

100.00 1'0 10 8

110.00 I0 14 3_

110,00 _1 11 55

DIST4NC[ SSt.tl3

LOt. ZlZ.l| VL •t.01S GAL 6.04 AZL 9•.5| K4 Z7).1• ._qA 1•Z.4)(CO .15051 INC 2.5915 v! _9.619

LOP 1•8.00 VP 37.••5 GAP I_.?_ AZP _0.14 T_L 161.•3 TAP ?4.14 RC4 91°75 4PO 153.11 V_ 35._59

6P °10.14 ZAL St.8• ZAP 16T.S? £T8 _0?.03 ZA[ |•9.5? (T( 188.15 ZAC 70.31 (TC _6Z.D$ CLP-lY_.93

DL4 -4.•• RAL 150.97 RAO I§S?.l V(L |l.901PTN •.1| VNP 1.4•1 0P4 _.80 RAP 138.76 (CC |.$334

L-I TIN( /NJ LAY INJ LONG IN• RY 48C IN• AZNTH IN• tIN£ PO CSt TIN IN• •LAT IN• Z LONG

L_018.4S -|l,•? 3_.53 JI.SZ 113.50 t _ 18 1486.4 -1•.85 _6.4E

4•_•.43 •1,Sl •1t.10 13.90 ?•.44 Zb 10 • 43t•.4 1•.96 111.40

1130.4• -17.30 |4._ I|.04 114,•? 9 41 _4 1•30.4 -13.81 ?.16

4?•3.1l •_.45 IN,f5 ]_.I• •I.II El El 5• 41_3.Y _0.86 191.18

|l_0.t? -10.04 39?.14 9.$9 111.•9 10 41 l? 1031,0 -16,11 350.?!

4415.91 It.S1 II0.41 11.91 $?.10 •• 37 51 M95.9 •3.•5 1?_.13

01Ff[_[NTIAL C_ll[¢YiOti NI0-CCUIK [_[C_TION ACC_ACY OP_IT 0(T[_41KIIION 4¢CURACV

TO[-£,13•O TR4 •.•0_0 YC3-4.3141 _AU I.ITO0 IGT SlI5.S SGII 4110.I SG3 ]10.6 ST •915,4 SR •76.3 iS 851.Y

RO( ._031 RW4 .•94_ RC$ -.•101 FAU .01105 RRY .440• RRF .4Z10 RTF *ill? CRT °.?479 CR8 .?Ill CSY *.9983

FOE -.140• FR4 1.•401 FC3 -.14•_ liP 1114• _ Sll3.5 W•3 .OOJI RI3 .951Y LS4 3048.• NI4 188.9 $84 IT.?

BOll Z.1488 MA •.7149 013 4.3_4 FiP -_O_ f_| Sill.0 IGZ 4|•.1 TH4 1.99 ELI •9•Z.7 (LE 18•._ 4LF 1•5.93

LAUNCH 04T[ 4PR •3 !i_4 FLIGHT TIN( |91.00 ARRIVAL 04T( NOV S 1964

*q[LIOIENTR|C CONIC

RL If0.1) L_L -.IX)

RP IOY.4? L_P |.•]

RC ]?Y.lqll GL -IS.0?

PLAN_YO¢[NTR|¢ CONIC

C3 •£,3?• WAL 4.?30

LNC_ JINTN LI_N TIN(

_O.00 l • 4•

_O.00 II 41 3?

100,00 I _l 31

IO0.00 1'0 13 ILl

liO.OO 10 I1 13

1|0.00 •! I? •

0|ITANC[ |i4.|01

LOL 111.11 VL 11.045 GAL 1.41 AlL S1.?1 _ Z76.38 S144 l_•.lO [CO .15•3• INC •.Y•48 VI 18.819

LOP II_.lS VP 37.197 GAP 13.19 AZP IO._O TAL lSl.?l TAP •8.14 RC4 90.74 APO 153.65 V_ 39.160

GP -_.l• ZAL 57.|I ZAP IIl.d4 [Yl _03.19 ZA( Ill.S0 [T[ Jl?.ll ZAC 70.t8 (T¢ 16•.44 CLP-I?_.IG

0LA -S.I o RAL IS3.•S RAO 1917,_ V[L 11.910 PTN 1.14 W/P I,?OY 0PA 9.53

L-I TIN( IN• LAY |NJ LONG IN• RT AS(: IN• A_4TH IN• TIN( PO CST TIN

I0t•.S4 -II.ll 33.1_ 15.31 I13.57 O 4• •5 140•.5

S044,|3 13,eO I_,34 17,1t 73.17 •0 I3 41 4444,1

llll?.lO -|7.13 14,07 14.81 I14.11 I 97 ? 1_•?,9

4774.0I •4.?1 101,31 17_30 71.l• 11 3_ 96 4174.0

II3I.S0 -10.01 3S?.i? 13.33 lllo•l 10 36 34 103I.S

4343.|• I•.•| 118._ 11.34 19,13 •• 4• S| 3143.•

O|FF(RIN•IAL ¢C_RCT|OII

YC_-•.3OS• TRA •.11117 T¢3-3.103t B4U 1 .Jl_3

• tl•S ml_ .•311 R¢3 -.t115 FAU .DIOJ_

F0( -.8819 FR4 |,•100 FC3 -.?t04 _iP 1_73

804[ £.3JTO MA 3,0000 113 3.9101 FlIP -315

N/0-CQuIII[ (X[Cu?ION ACCUraCY

I;Y Sill.5 IM 449.• IG3 1•3.9

NifT .40|? RRI r .313! NYF .tS•9

IC4 5104.1 A_3 -,00|• _13 .95Z9

l_l 3110,• IG• 411.6 THA i.??

RAP 138.01 [CC 1.3881

IN• • LAY |NJ • LONG

-|•.t4 £6.18

• l.IS £J4.YZ

-13.74 ?.01

• •.10 |•4.48

*11.|3 330.?5

_4.1• 1•3._Z

OPIJT 0[Y[RNINAYION 4CCURACY

ST _O00.3 IN _8•.4 $8 89•.•

CRT -.7540 CR$ .Y•I! CST -.8888

LI4 3|Z•,4 N84 J llO.l 894 IGo9

£LI 3D0Y.8 [L• 1t5.0 4LF 1Yg.93

13•1



JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL. !, 1964)

LAUNCH 0ATE APR Z] Ill4 FL|GHT TIN£ 198.00 ARRIVAL DATE NOV ? 1964

N[LIOC[HTmlC COMIC _ OISTAK[ 5i|,4SI

IL JS0.43 LAL -.OO L_ ZIZ.BI VL Z6+OOS OAk ?.3t AZL 9Z+B$ _CA Z?9.S] SNA 111,96 (CC oZ$4PB JN¢ •°9598 ¥J 19.019

RP 107.4? LAP •.l• L¢@ 13•.]0 YP 37.|41 GAP |3,79 AZP 90,ll TAL |5t,35 TAP 7?.95 RCA 89.S? APO 154.•6 ¥• IS.Z60

l¢ ITf.I]S GL -14.D? GP -9.53 ZAL 54.?3 ZiP ltl.iS (TS 500.50 ZA( 1•9.4Z (T[ liT.i• ZAC ?1.65 [TC •61.9G CLP*i74.T9

PLAN(TO((NTRIC CONIC

C] 14.110 VHL " 4.9t] OLA -5,91 IlL 155,53 BAG 8SU.0 V(L It.091 PTH •,18 VHP 9.01] OPA g.tI RAP 158.A0 [CC 1.40t]

L_N AZHTN L_KH TIN[ k-I TIN( INJ LAT INJ LONG INJ RT ASC 1NJ AZNTH |NJ TIN( PO CIT TIM JkJ • LAT _HJ • LONG

_O,O0 I •• 14 _OIt,S? -11,18 )].19 19.14 Ill,S? t 57 ]7 141_o8 o11.14 •8.19

90,00 JD St _ SOtA.It •A.S! •t5.96 •t.•S ?S._S tO 17 3• 44p4.? ••.•5 •ll.Ol

100.00 9 41 •? Jilt.IS -|?.•t |4,15 Zl.+t 114.79 |0 II 58 |••9.• -13,7t 7.09

100.00 ZO It 41 4ITS.•? •5.6? •05.81 •1.90 74.14 Zl ]? IO 4••S.5 Z5.15 19T.69

IlO.O0 lO 43 IT 1815.5t -Z0.19 $17.91 I?.OI !18.19 11 I0 3] 1035.6 -I6.27 ]50.99

110,00 •1 3] •S 45t9._1 tl.?9 IIG.80 10.?9 70.?] 12 4T 55 3989.6 •5.99 1Y1.81

OIFFK_NTIAL C_RMCTION$ N_0-COUR$_ (v_'CUT|ON ACC_Cv ONBIT 0[TERN|NATION ACCURACY

TC_-•.4770 TRA $.•tL_I TC]-S.SJ•4 81_ 1.1841 _Y SPO$,9 I(AE 439.t $G3 167.4 ST ]071°5 SA •11.• SS 18•,0

NO[ .•)?S RRA .Z140 RC3 -.lit9 FA@ ,0Jl$S R/IT .$tJ ? _ ,3431 RTF .95A$ CRY *.7t01 CR$ .7_09 CST -.9918

FD[ -,ITS? FRA J.]ZOt F¢3 -._04 lip 19075 SG8 SlZO.Z R•3 *,0038 RI] .9141 LSA 3197.A X$A _91.0 SSA 16.1

DOC _.4114 MA $,_IOEI 8¢3 3,5160 rip -SIS _1 5104,1 SOt 409.3 ?HA f.SS (LI 3079.3 (L• 111.6 ALF 175.90

LAq,/N(H OAT( APR •$ 1944 FLIGHT TIN[ L_0.00 ARRIVAL OAT( NOV 9 196A

H(LIOCKNTRIC CONIC 0ISTANC[ S74,718

RL tSO.4$ LAL -.O0 LOt. tlZ.ll VL £S.Sel GAL I.]t AZL t3,00 HCA tl•.tS SHA 1•J.?$ [CC °t?•8• INC •.9971 VJ •9.619

RP JO?,Al _AP t.JZ LOP J$S.?S vP 3?.JAI GAP 14._ AZP JO,t? TAL Ill.t3 TAP 79.79 RCA 8t.]• APO lSA.l$ V2 35.•59

RC 111.YO4 GI. -14.1_ GP -9.Z# ZAL It.d? ZAP _t_.llO £TI t_.4l ZA( I_9.34 (¢£ 187,$8 ZAC ?•._ £TC •61.49 CLP-J?5.?I

PLAN[TO¢[NTRZ¢ ¢ON|¢

¢3 IT.itS _ S.tSi 0_A -I.i$ RAL IS?.?I RAO _SM,I V_ I_.ZO$ PTH •.|9 VHP 9.343 OPA t.8• RAP 140,70 [CC 1.4546

+LN_J4 AZNTH _N(N TIN[ _-| TIN[ |NJ _T IHJ _)K IflJ IT AlC lNJ, AZNTH |NJ SIN[ PO CST TIH IkJ • LAT IHJ • LONG

90.00 I 37 t •000.$S -le,tl 35,SZ •l,95 113o50 9 11 55 1408.3 -1•.95 18.41

_,00 II 15 4t 5|44,0? tS.]t f19.$4_ •6,65 76.07 tO 11 $S 4544.1 •],•6 •1|o19

100.00 9 SS 19 |I_4,JZ -17.40 J4,44 ZZo4t J14.89 10 15 S] 1•34,J -13.9] ?._1

JOD.O0 tO I0 ]9 4J?J,S£ _.S$ L_II.9_ 16.31 75,_9 11 41 31 4•71.5 •4.]0 200.89

JIO,O0 10 SO tI liA].0? -E0.41 354._ tO,S3 118.01 |l t] 44 1041.1 -11o55 351.41

||O.OO tI 35 4? 413S,34 _9,?1 I_O,00 IS.E? ?t.$1 t• S] $ 40SS.] •7.08 11|.85

OIFFE_NTIAL C_N[CT|_ N|O-_O_ [v_CUT|_ ACCURACY (_8IT 0(TERNINATI_ ACCURACY

T0_-•.eS|I TNA 3.1179 TC]-$.J]$S 8AU l.lStt SOT 1913.3 SG_ 418.? 101 141.t ST ]1•7.t SR •91.7 SS 16].9

1104[ .•S?| RRA ,•4_0 RC3 -.Ills fA@ .01411 lINT .3_O$ RRF ,_O•9 RTF .9551 CRT -.767• CR$ ,740| CST -.9990

Fo( -.1110 FnA 1.]M! re3 -.SILO lip I_OlS J_ SStB.I RZ3 -.IX)SO RI3 .9158 LSA 3•S•._ HSA ]91.7 SSA _5._

DO[ •._116 MA ].1_?? l¢$ 3.1383 FSP -S4t _GI 1914.9 SOt 401.0 THA |.34 [LI 3135.7 (L• I87.9 ALF |75.86

LAUNCH OAY( APR 1] 1914 FLIGHT TIN[ •01.00 ARRIVAL OAT[ HO¥ I1 19_4

H(L_OC[HTRJC CONIC

R_ 150.4_ L4L -.00

RP IOT.49 LAP 3.01

RC 18].S33 GL -14.1•

PLAN_T_(NTRIC CONIC

C3 ]0.971 VHL 5.556

LNC_ AZHTH LN_N TIN(

• 0.00 I _0 25

90.00 11 59 10

|00.00 IOI IT

100.00 10 •4 0

110.00 I1 9 ]3

110.00 •1 40 1•

DISTANCE S?t.tl6

AlL •I•.II VL •5.9•T GAL t.II AZL 93.11 t_A 118.10 SHA I•1.51 (CC .•1156

LOP 159.00 VP ]?.111 GAP 14,9t AZP _O.l? TAL 1IS.S5 TAP 11.t4 RCA 8?.]0

GP -9.02 2AL 50,3t tAP 170,38 (fS _;I.SK) ZA( 1•9.24 (T[ 117.18 ZAC TI.SA

OLA -7,t? RAL 1S9.10 RAD tSlll.• V[L 1t.$39 PYH t,lt VHP 9.691 DPA 1.39

L-J TJN[ |NJ LAT INJ LC_IG IgJ RT A$C INJ AZNTH IHJ TIN[ POCST TIM

• 093,8t -1t.44 $3,17 Z6.74 I1].]? 9 •S |9 1493.?

5191.31 tl.O• •31.?• $1.05 ?1.4• •0 •5 4• A59•.L

JILt. S• -I?,t4 I4.95 •8,t1 ||4.S] IO ]1 19 1•41.5

4911.Tt t?.•l •11,19 30.78 ?7,•8 •1 45 88 411t.t

1953.7T -ZO.?? 389,00 •4.SO liY,?O 11 36 T 1053.8

AUO.tT 30.66 19S.tO •9.76 ?4.09 •t 18 1• 4010.]

O|FF(R[NTIAL CQIIII[CTIONS

TD[-Zol]Ih0 TRA 3°9S91 YC_-•.?t]6 IA_ J+]418

RO( .•7t0 RRA .•MO RC$ o.109_ FAU .0|415

FO[ -._071 FRA 1.4073 rC$ -.111] OSP Igl?S

60( •.149_ MA 5.9_1t 6C$ •.7811FSP -St4

NJD-COtJIlt..q_ [XI[CUTIq_N ACCURACY

SO? S_L|I).t SM 417.t SO3 111.3

RRY .t?15 Rm r .?lOt RTF .9171

IGe 5934.9 R£3 -.OOeO R|] .957t

SOl SStI,$ lot 401.4 THA 1.1•

INC ].1516 Vl 2_.619

APO 155.T_ V• ]5.258

(TC •61.04 CLP-ITI.S4

RAP 141.99 [CC 1.500|

|NJ • LAY INJ • LONG

-13.11 Ze.15

• 4.1_ Z•L.SL

-14.11 P.IT

• 5.25 204.09

-18.89 ]5•.0]

28.1t 1t4.88

_BIT 02TERNINATII_I ACC_ACY

ST _171.9 M •99.1 _S 866.4

CRT -,T?41 CRS .?SO• CST -.9991

LSA ]•99.9 H$A 19|.6 SSA 14._

[LI 5114.] (L• 141,] ALF 175,81

LAUNCH OAT( APR •] 1954 irt, lGHT TIN[ t04.00 ARRIVAL OAT( NOV 13 19_4

_JO¢[NTRIC CONIC

RL J50.13 LAL -.00

RP 107,4R LAP 3;10

RC 1t5.]4_ GL -14,$_

PLAN_TOC(NTRJC CONIC

C] 34.111 VNL S,l_5

LNCH AZMTH Lm::H TIN[

_0.00 9 • 49

• O,O0 19 2

]DO.00 10 Jr0 19

_00.00 _0 •? 41

110.00 11 IR ST

1|0,0O •I 44 M

01FF[RI[NTIAL C(]IRI[CTIOII

TO(-].ORIA TRA 4.$£$1 YC3*t.4SlO lA_ 1.1555

RO( +$004 HA .lt?O NC3 -.0190 +AU .013tI

FOE -.l•4T FNA 1,4St3 FC$ *.3]OJ Blip |_41

lO( 3.04]3 I_A 4.33Jt 8C3 _./Stl F_ -SOl

0|IT_NC[ Sl4._44

L_I. •Jl.ll VL IS.HI _ML 9.73 AlL 93.Jl KA lit. S4 SI_IA Ill.t9 [CC .•_110 I_C ].•lA5 Vl •i._i9

LOP 141.•S VP $?.0_4 GRP 15.45 dip 91.09 YAL 154.19 TAP 83.13 RCA 81.98 APO 158.10 ¥£ ]5.£51

Ge -IJO tAL 48.28 ZAP I_0.l? (?S t06.?l ZA( 1t9.11 £T[ 184,95 ZAC 73.58 (TC •60.S1 CLP-ITT.58

OLA -?.84 RAL llI.?l RAO 15_,4 VI[L It.4_0 PTH t.t_ V_P 10.0It OPA 7.91 RAP 145.•5 (CC 1.5699

L-! TIN[ |NJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIN[ POCST TIN 1HI • LAT |HI 2 LONG

1104.40 -14,75 34,4_ 30.85 115,17 9 37 SO 1504.A -15.A? Z?.Ae

St]l, S4 _oli_ _30,04 35,44 79.91 ZO t9 Sl 1139.5 •4,9T Z•?.?_

|IS4,|? *J?,97 IS,_ 19.99 114._0 10 SJ 14 H_54.Z -14.54 8.55

4iNN.99 IT,IS •IS.S? 31_| ? ?1,09 tl 10 30 4SlS.O •6.11 lOT.E4

J_47.50 otl,tl 319,11 ES.AE 117.46 |1 dT 4d 1047.5 -IT.It $SZ.lZ

4714.4] $1.44 1_,40 $4.11 ?S.14 •] ] •• Al_d.4 •9.11 117.9]

N|O-CQu_IM[ [X£CuYICN ACCURACY CI_61T 0(T[RNINATI_4 ACCURACY

SOT 39£t._ SGR 401.? IG] 149.1 ST ]•11.5 SR ]02.9 SS 161._

RRT .ills IIINF .tlSl RTF .9196 CRT -.T9•6 CR$ .7t02 CST -.9992

$931.J _3 -.O0_S RI3 o9191 LS_ 3317.J NSA J91.0 SSA 14,1

_J SS_.l 1Gt $91.? TNA .91 (LI 3•••.] (LZ II1.! ALF ! _5._?

15?S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCN OAT[ APR Z3 18t4 FL|GHr T|M( 206.00 ARRZVAL 0AYE NOV 15 1964

m[LIO(:[NTRIC CCUfC

RL 150,43 LAL -.00

RP 107o50 LAP 3.17

l¢ 187.]3£ GL -14,|Z

_.AN(YOC(NTmiC C¢_lC

C) 31.¢9| VHL G.t44

LNCH AZMTN LNCH TIN(

I)O.O0 ¢ IA I_

eo,oo 1¢ e 13

I00.00 l0 33 2¢

100.00 EO 31 34

110.00 tJ 30 SO

110.00 11 A9 3

0IS?ARC( S8¢.871

LOi. ZIZ.8| VL ZS.851 0AL 10.65 AZL 9$.AAHCA 191.59 SRA iZl.0? (CC .)0154 iNC 3.436) vl 19.619

LOP 14S.50 VP 3?,035 GAP |6.|&AEP 9|.38 TAL JSZ.D? TAP 85.45 RCA 84.57 APO 137,58 V2 35.Z53

GP -8.80 ZAL 44.34 ZAP |?1.18 (Y$ Z¢O.gO ZA( |16.00 (T( 186.75 2AC 74.20 (TC 260.20 CLP-178.53

DLA -8.-3A NAL 183._ RA0 6568.5 V(L 11.863 PTH Z.30 VNP 10.500 0PA ?.39 RAP 14T.50 (CC 1.6417

L-| T|ltL |NJ LAT |NJ LQI4G |NJ RT AIC |NJ AZNTH INJ T|N( PO CST TIN INJ 2 LAY |NJ 2 LONG

2||¢.Z8 -|?.|2 35.48 34.31 11E.60 6 46 _9 1510.3 -J_.87 28.30

51¢5.58 27.13 136.31 36.8| 81.54 20 34 18 4685.6 25.68 2)0.95

|884.t0 °|8.38 |_.5T 33.75 11A.00 11 2 36 1288.9 -16.96 g.AZ

5010.|¢ 18.48 tiC.C| 39.5? 80.51 Z1 55 6 44|0,2 26.88 110.$9

|edl4,0? -_|,?Z .14 3t,05 ||?.07 ]! 58 35 1084,1 -17,92 353.??

A737.79 32,|2 19¢.SO $8,75 77.62 23 8 31 4167,8 _D.08 190.98

ORS|T O[TERN|NAT|(_I ACCURACY

ST 3Z4|.$ S_ 306.7 s| 870.7

CRT -.?_O? CR8 .??O2 CST -.9993

LSA 3584.8 N¢A |89.8 $5A 13.5

ILl )250.4 (LZ 187.Z ALP 175.7|

O|_FERI[NTIAL CGIIRI[CYJ(:I_I N|O-C(_R_4[ [XI[CUTJON ACCURACY

TO£o|.£¢RSTRA 4.71|? YC|-Z.|4Z¢ 8AU |.||?Q SGY 5¢16,1 ¢GR 3¢5.5 883 |44.Z

ROt| .$143 RRA ,_¢37 RC3 -.D713 FAU .01|G0 ilRT ,1¢|3 RRF ,16¢0 NTF .9617

F0[ -.¢4ll PRA |.A¢¢¢ FC] -.1577 8.SP ]930| SC_ 5¢31.3 RZ3 -.0064 R|3 .6817

3.1450 MA 4.?J¢| ¢C3 Z.|440 F¢P -488 $GJ 5¢|¢.5 S_ _8.9 ?HA *?0

LAUNCH DAY( APR 13 1844 FLIGHT TIN( ZOS.G0 ARR|VAL 0A T[ NOV 17 1964

H[L|O¢EN?R|C C(:NIC O|$TAN¢E 5¢4.646

RL J$0,43 LAL -.00 LGL t|£,¢D VL Z5.¢14 GAL ||.ll AZL 93.60 It(A 2f5.|3 Sl,lA

RP |07,5| LAP 3._4 LOP J4¢.?S VP 3T.0_¢ GAP IT.J4 AZP ¢|.S? TAL JS|,5_ TAP

RC 11t.¢O£ GL -J3.1£ GP *¢.4| ZAL 44,54 ZAP 1?|,5? [TS 2?4.50 ZA[ |10,85 [T[

PLANCY_[NTRIC CGN|C

C$ 44.045 VH_ ¢.S_ O_A -_.7_ HAL 188.43 RAO 6518_.? V(L 12.¢61 PTH _.34 VHP

LNCN AZN?H LNCH T|I4_ L-| T|N( |NJ LAT

90.OO ¢ _d AJ _135o14 -|7.5l

_0.00 |¢ ¢ 5£ 5330.43 £7._3

tO0.00 |0 4| 45 l¢le.5l -11.11

Jl0.O0 11 40 J¢ 1703.£t -£_.31

JlO.O0 _1 S3 EL 4_10._¢ 3_.6¢

O|PF(IIrI[N?|A_ CONRq[CT|ONJ

T0[-3.4817 TNA 3.|303 TC5-|,SS5| 6AU | .0¢_

/tO( .5_03 RRA ,_579 RC3 -.0SI_ FAU .00¢¢7

P0( -.¢611 rRA 1.531? FC3 -.195¢ 8SP Ig_S4

3.4948 MA 3.13417 8C3 1.¢539 F,_P -46¢

|Z0.86 (CC .31_98 |NC 3.59S4 vl 26.619

¢?.48 RCA 83.04 APO |58.68 V2 35.249

18_.5_ ZAC 74,8_ [TC 156.80 CLP-|78.49

10.655 OPA 6.84 RAP 146.7| (CC 1.72SZ

IN| LONG _NJ RT A$C |NJ AZNTH |NJ ?IN( PO C¢Y TIN |NJ Z LAT |NJ 2 LONG

3¢.5; 3¢,0e IIZ.5? l0 0 |6 |535.| -|4._5 29._Z

14_.53 44.|3 83.11 Z0 38 43 4730.4 26.29 234.06

J?,e5 37,48 ||3.63 |1 ]3 I| 1186.5 -1S.51 10.46

ZZ2.O_ 4_.03 81.14 _i 59 44 4454.3 27.54 2L3.49

Z.0Z 35.?5 1|6.56 |2 8 36 1103.3 -18.56 $54.89

2'0_.78 43._1 76.4Z 23 |_ 38 4_10o_ _0.8_ 194,03

N|O-¢OI_QJM[ [I_CUT|ON ACCURACY ORE|T O(T(|_4|NAT|ON ACCURACY

SOY 5_0¢.¢ Sr_ 384.4 $&3 |36.0 ST 3257.5 SR 308.8 $S $72.6

RI_? .|_I03 Rflf" .JZ05 RTF .6640 CRY -.?¢85 CR$ .7796 CST -.9994

5_.4 R_3 --.0051 N|5 .9640 LSA 3361.$ NIA 188._ $SA |2.9

S_| 5¢10.1 8_Z 38|.1 _HA .49 (L| 5167.0 EL2 ]86.0 AL_ 1_5.64

LAUNCH OAT( APR 23 19_4 PLZGH_ Tim[ Z|O.O0 ARRIV4L 0AT( NOV 19 _964

_[LIO¢(NYRIC CONIC

RL 150.43 LAL -.00

RP 107.52 LAP $.28

RC ]_0.653 _L o_3.50

PLAN(YO¢(NTRZC CON|C

C$ A¢.¢|8 VNL ?.D?O

¢0.O0 ¢ 34 |?

RO.OO I¢ 15 36

100.00 10 51 ¢

I00.00 I'0 $¢ 25

li0.O0 il 46 I_

I10.00 £1 57 51

D_FFER[NYIA_ C_R[CT|ON¢

70[-3.14_ YRd 5°5733 TC3-|.5¢¢7 8AU J.0(_

RO( .$??1 RRA ._411RC3 -.043S FAU ,00045

rot -.171_ rlA 1°8084 FC3 -.14eO BSP |¢Z¢5

00( 3.1¢$£ MA 5°5?¢8 0C3 |.58J3 F$P -453

DiS?ARC( 586.256

LOt. Z12.8_ V_ 25.778 GAL 12.66 AZL 65.76 NCA 196.07 5XA 110.66 (CC .31_56 ZNC _.Y634 VI 29.619

LOP 152.00 VP 36.¢96 GAP 17.66 AZP ¢l.63 TAL 150.56 TAP 69.45 flCA 61.58 APO 159.94 V2 35.245

GP -8.24 ZAL 42.8? ZAP 17|.75 (TS 267.56 _AE 1_8.66 [Y( 186.57 ZAC 75.43 £TC 259.42 CLP 179.S3

0LA -6.15 RAL 167.|0 RAG 6568.8 ¥[L 13.090 PTH Z.5_ vHP 11.453 OPA 6.25 RAP 15|.63 ECC 1.82_?

L-| YZl4( |NJ LAT ;NJ LONG |NJ R_ ASC |NJ AZNTH JNJ T|N( PO C¢T Y|N |NJ Z LAY |NJ 2 LONG

Z|54.?¢ -18.0? 37.73 41.77 i12.18 l0 |0 I| 1554.8 -14.91 30.48

5374.0| _?.85 Z45._l 4¢.40 84.66 20 43 |0 4??4.0 26.82 23?.1?

1306.79 -18.41 18.91 41,|8 115.19 |l 22 56 1306,8 -16.11 11.67

50¢?,_4 28,_6 _5,|8 48._ 8_.75 _2 4 _2 4487.2 Z8.|2 _16.55

/?_4,¢7 -ZZ.S? 3.36 38,43 116,04 12 l? 58 |l_5.O -16.28 556.17

4851.82 33.17 205.63 47.6_ 81.22 23 18 A_ 425|.8 _|.60 |97._'5

N_0-C_ (_¢UT|ON ACCURACY _8|T 0(Y(RN;NAT|ON ACCURACY

lOT 5¢¢8,_ SGR 573._ SG3 |$4.1 ST 3271.6 8R 312.3 $l 876.6

RR T .074_ _ .0680 R_¢ .SGGG CRY -.8075 CRS .7897 CST -,g$95

SC,_ 5_10.O RE3 -.0049 RI3 .8666 L_A 3366.2 mSA 185.9 8SA 12.5

$G| 5¢6¢.3 $GZ $?2.2 THA ,27 (LI _Z81.5 EL| 183.7 ALP /75.58

LAL_H OAT| AP_' ¢$ |!)64 FL|GHY TIM( Z|_.00 ARR|VAL OAYE NOV 11 1964

_[LIOCEN?R|¢ C_IC

RL 150.43 LAL -.O0

RP 107.54 LAP 3.33

RC 111.3113 GL -l|.l?

PLAN(TOCKNTRIC CONIC

C3 Se.#$5 V_ ?.948

LNCN AZ_TN L;*¢_ ?1_

O0.O0 ¢ A_ 50

80.00 |f IT _4

100.00 I0 31 40

|O0.O0 I0 A3 _3

llO.O0 II ST _

lID.DO 1_ _ 10

OiSTANC( 803._07

kOL _1_.11 VL Z3,74£ GAL J3.7¢ AZL ¢3._4 HCA 30_.31 SMA 1Z0.46 (CO .3394A

LOP 15l.£_ VII _.$N_ GAP |¢,_0 AZP CZ.|I TAL 149.|¢ TAP ¢1.51RCA ?9.5?

GP *¢.08 ZAL 41.30 ZAP 191.79 (TS Z¢0.33 ZA£ 12¢.47 [T( |8_.19 ZAC ?$,05

0LA -¢.48 RAL |l_l.¢? RAO ¢S(_.0 I/1[L |3.3_3 PTH 2.44 VHP lZ.000 0PA 5.64

_-I T114( |NJ bAT |NJ LONG INJ AT ASC INJ A_TH |NJ T|N( POCST TIM

_J??,OJ -|_.Q4 3¢.|_ 45.4_ |||,?J 10 |¢ 15 |577,_

|4IS.J9 _l.O_ _4_.75 51.59 86.J8 ZO 47 40 4816.2

IIH_.SS -_0.O_ _1D,$3 44.13 112.68 11 31 5D |329.5

51_.d1¢ IL_.56 Z_¢.Z3 52.4_ 85,35 ZZ 8 1 4538.8

J?d¢._O -E|.(MI 4.¢0 43,0? 1|5.4] 12 16 31 ||4¢.6

4¢9_._ 33.55 L_09.03 31,9_ 63.02 23 23 43 4292._

|NC 3.9423 Vl 26.619

APO 181.34 v2 35.240

ETC 259.0? CLP 1Y8.52

olrrlm[N?/AL CCR_I[CTIC_I

?01[-$.¢¢?_ TRA e.090| TC3-|._4?_ OAU J.0_57

RO_ .A0?D mtA ._ RC3 -.D3_¢ FAU ._O_H)¢

POll -.¢_8A FRA 1.8434 FC3 -.1047 68P 1¢313

IO( _.81¢O MA S.05A_ ¢¢3 |.3A76 P$P -438

NID-COURS[ (X£CUT|(;_N ACCURACY

SG? 3880.1 SGR $_Z.Z 8G3 1Z¢.3

lINT .D|e4 RRIr .0124 RTF .6861

$C,8 5¢9|.9 RZ3 -.O036 RJ3 .9691

88| 5880,86862 362,Z THA .06

RAP 15A.04 £CC J.6570

|NJ 2 LAT |NJ 2 LONG

-15.5_ 3J.82

27.25 140.]8

-16.77 |$.04

28.60 219.5_

o20.D6 557.59

32.22 2D0.05

ORB|T D[T(RNJNAY]O_J ACCURACY

ST _273.5 SR 313.9 SS 881.g

CRT -.8156 CR6 .?868 CST -.9995

L¢A 3369.8 NSA 152.9 $SA 11.8

(L])283.5 (L2 180.9 ALP 175.51

|5?6



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH OATt APR 83 1964 FLJG+IT TJl._ Z14.00 ARRIVAL 0ATE NOV 23 1964

NCLIOC[NTRIC CO_IC

mL 150.43"U_L -o00 LOL ZIJ;)B VL

RP 107.53 LAP 3°)6 LOP |SB.SD VP

RC 194.094 GL -JZ.BZ GP -7.13 ZAL

PLAN2TO([NTRIC CONIC

C3 6S.IZI VHL B.070

LNCH AZNfH LNCH T|l_

90.00 P 50 44

90.00 19 81 J4

]DO.DO IJ 7 19

100.00 ZO 47 Zl

JIO.00 18 4 AZ

J10.00 ZZ 6 Z?

O]FF[R[HTZAL ¢OR_2CTJONI

fo2-*.1508 rRA 6.5689 TC3-1.1851BAU .9718

R02 .4383 RRA .ZZO4 RC3 -.OZA3 FAU .00538

FD[-1.08_7 FRA 1.787J FC3 -.0707 8SP 19383

802 _.1733 8_A 8.3866 8C3 |.1834 FSP -483

01STAl_CE ISO7.718

85.707 GAL |5.08 AZL 94.15 HCA 505.55 6NA 180.E6 [CC .35480 2NC 4.J345 vJ 89.629

36.937 GAP 19.91 AZP 98o41 TAL 148.I0 TAP 93.65 RCA 77.59 APO J68.93 YZ 35.234

59.85 Z_P 171.1_ [T$ 858.98 ZA2 188.88 EYE J93.08 ZAC 76.6Z ETC 858.73 CLP J77.48

DLA "9._0 RAL 170.18 RAO 6569._ V£L 19.656 P?N 8. S0 VHP 12.604 OPA 5.08 RAP 156.14 [CC Z.0717

L-I ?IX( ZNJ LAT :Hj LONG IHJ RT A$C IN] AZMTH J_ T1_ PO C$f TIN ZN_ 8 CAT IN_ 2 L_

EZOJ.6J -19.85 40.66 A�.0Z 111.J7 J0 87 86 160J.6 -J6.ZO 33.31

3456.&1 89.83 831.71 56.88 87.t6 80 58 10 4856.8 27.60 243.10

|934.59 -Z0.86 _1.110 48.48 I|Z.09 il 39 53 1954.6 -17.49 14.95

5179.06 89.75 ZAI.L_dD 56.60 86.90 28 13 40 4979.1 E9.00 ZEZ.48

1774.89 -84.48 6.51 48.96 114.69 |Z 34 I7 1174.9 -80.89 359.15

4931.53 93.89 8|8.08 58.85 84.79 83 88 38 4531.5 38.74 Z0Z.99

NID-COUR,_ £vJrcuTION ACCURACY 0881T O2fERMINAY;C_ 4CCURACr

$GT 5859.0 SGR 351.e $63 led.8 ST 3870.7 SR 314.8 SS 889.1

RRT -.0480 RRF -.0469 RTF .9719 CRt -.8848 CRS .9099 CSf -.9996

SC_ 5869.5 RZ3 .0081 RI3 -.9719 LSA 3599.Z H6A 179.3 SSA 11.3

SG| 5859.0 SGZ 351._ THA 179.84 £L1 3881.0 2LZ 177.4 ALr L75.45

LAt.LNC_ OA T2 APR Z3 |iF84 FLICAHT T_IAE 816._) ARRIVAL OA T2 NOV 85 |964

180.07 £CC .37184 ZHC 4.34Z7 VI Z9.619

95.81 RCA 75.48 4P_ 164.78 VZ 35.Z88

185.64 ZAC 77.19 ETC Z58.48 CLP I76.40

HI[LtO_2NTR|C CONIC O|STANC£ _11.494

RL 150.451LAL -.00 L_4. 218.88 vL 8_.674 GAL 16.37 aZL 94.34 _.CA $08.79 SNA

RP IO?.5?_'dP 3.38 _ III._S vP 38.907 GAP 21.09 AZP 9_.7_ TAL 147.0_ TAP

RC 195.784 GL *18.45 GP *7.OO ZAL 38.51ZAP 171.41 _T$ _4S.59 ZA£ IE?.93 ET[

PLAN[TOC2HfRZC CONIC

C3 ?4.aZO VNL 8.650 OLA -9.8_ RAL 171.46 R&O 8589.5 VEL |4.006 PTH 8.58 YHP 13.87d 0PA d.ST RAP 158.19 2CC Z.8314

LNC_ AZNTH LNCH YIN[ L-| 7IN( |HI LA7 |NJ L(_WG |NJ RT ASC IN] AZNTN IN] Tll_i(

90.00 9 S? 35 _ZZB.A3 -19._0 4Z.34 5_.54 110.57 JO 34 A3

90.00 J9 _5 6 54t3.44_ 88.30 854.55 60.t8 89.08 ZO 56 41

IO0.00 1J 14 3 11_1.73 -81.33 _3.83 51.95 1|1.43 11 4? 4

100.00 tO 5I J9 SSI?.eO 89.85 834.04 60.8_ 88.40 ZZ 18 16

110.O0 18 11 IE J808.74 -ZS.ZJ 8.89 50._0 113.89 |Z 41 15

110.00 88 10 99 49e_.38 94.09 814._8 60.40 86.58 83 93 28

OIFF2R2NrXAL C_RR£CT|ON$ MI0-COUR_N[ £XI[¢UT|_I_ ACCuRAC_

TO£-A.AleE TRA ?.1219 T¢3 -°819_ 8AU .�L*OZ $GT 5$3E.6 SC_q 34I.$ SG3 |L_O.6

802 .4718 RR4 .19_ R¢3 -.017| rAU .00385 RR? -.1116 RRI r -.1094 RTr .9747

rO[-l.Od?4 FR4 |.7980 ¥C3 -.04_8 8$P I98OE _68 584E.6 RE_ .0008 813 -.9747

80[ 4.4413 MA 7.1847 E¢5 .9_ rsP -406 $GI 5888.7 $GZ 399.4 ?HA 179.62

PO CST T|N _NJ 8 LAT _NJ 8 LONG

1688.4 -16.93 34.95

4_95.? 2?.89 845.91

138|.7 -18.85 16.81

4617.6 _9.31 Z_5.30

JZOZ.? -81.76 .84

4369.4 _.J? ZOS.g6

(_R6|T O[T[RN|NAT_ON ACCURACY

ST 3859.5 $R 315.1 $s 89T.9

CRT -.8837 CR3 .8196 CST -.9996

LSA 5590.8 NSA 17_.3 SS4 10.?

[LI 5869.9 [L8 173.4 ALF |75.3_

LAUNCH OAT[ AP_ 83 19_4 FLIGHT TIN£ ZJ8.00 ARRIVAL OATE NOV Z? 1964

H[Lf C<:[N/R[C CONIC

RL 150.4_ LAL -.00

RP 10f.30 LAP 3.39

RC |97.458 GL -12.09

PLAkd[TO_[HTRIC CONIC

C3 66.5_5 VHL 9._94

LNCH AZNTH LN(H TIM(_

90.00 10 3 Z7

90.00 IR Z$ 59

100.00 11 19 50

100,00 ZO 55 17

110.00 |Z 16 5J

110.00 ZE 14 45

DISTANCE 614.880

LOI. ZI8.96 VL 85.641 GAL IT.65 AZL 94.5? HCA 518.03 $NA

LOP 165.00 VP 36.8T8 GAP Z_._8 AZP 95.06 TAL 146.Z0 TAP

GP -7.67 ZAL $?.$0 ZAP 170.99 £TS _38.55 ZA2 187.59 IT[

119.89 2CC .39084 IgC 4.570T vl Z9.6|9

98.83 RCA ?3.03 APO 166.16 V_ 35._Z0

195.56 ZAC 77.T5 [TO E58.13 CLP 175.Z?

OLA -10.01RAL I?Z.69 RAO 6569.7 V[L 14.413 PTH 8.68 VHP 14.0ZZ 0PA 5.78

L-I T_ |NJ LAT IN] LQN_ IN] RT A$C |NJ AZNTH IN] Tll4_ PO CST TIN

2257.87 -Z0.58 44.Z0 55.95 109.89 10 41 4 J657.$

553_.58 _9.31 25?._5 64.48 90.43 Zl I lZ 4932.5

Z010.80 -ZZ.06 85.49 55.39 110.70 11 53 81 iAlO.S

5Z54.83 89.99 836.76 64.49 89.84 88 88 51 4654.Z

1838.86 -Z6.01 10.2"2 53.66 113.01 IZ 47 83 183Z.3

5005.51 34.14 Z|7.81 64.40 88.1_ 83 36 11 4405.5

DIFFERENTIAL C_I_RECTION$

T0[-4.?09_ TRA 7.7Z14 TO5 -.736Z BAU .8503

R02 .5078 RRA .1740 RC3 -.01_4 FAU .00196

F0£-|.0T?I FRA 1.974_ FC3 -.0|97 88P I9804

80£ 4.T363 MA 7.7834 BC3 .7363 rSP -399

NIO-C(:UR$[ 2Y_CUT/ON ACCURACY

$GT 5801.9 SCAt' 33Z.Z SG3 116.5

RNT -.1919 RRF -.IT6? RTF .9775

SG8 5911.4 RZ3 -.0017 RI3 -.9775

SGI 580_._ _G8 3_6.7 THA 179.40

RAP 160.19 [CC Z.4_lT

IN] Z LAT IN] Z LONG

-17.69 56.73

Z6.0T 248.5_

-|9.05 16.00

29.55 _Z$.00

-28.66 Z.6G

35.5| 208.68

_81T O[T[RHINATION ACCURACY

ST 3Z45.Z $R 314.7 $$ 910._

CRT -.8433 CR$ .8301 CST -.9996

LSA 5390.8 NSA 170.A SS4 10.2

ELI 3856.0 2LZ 168.6 ALF 175.31

LAUNCH OAfE AP_ 83 1964 Ft.I_T TIHi[ ZEO.O0 ARRIVAL DAT2 NOV 29 1964

H£LIOCENTRJC CONIC

RL 130.43 LAL -.DO

RP 107.6Z LAP 3.39

RC 199.099 G_ -|1.70

PLANI[TC_2NTRIC CON|C

C3 IOO.269 VHL 10.013

INCH AZNTH LN(H TIN_

90.00 l0 9 I?

90.00 19 3_ 54

100.O0 11 _4 39

100.00 L'O 59 13

I10.00 18 81 35

110.00 _E 18 46

0IFr[R2NTIAL CORR2CT|_N$

T02-5.0857 TRA |.374_ TC3 -.3696 8AU .7G37

ROE .5466 RR4 .1481 Re3 -.DO_? FAU .00014

r02-t.lt0T FRA 1.960_ FC3 -,00IZ BSP 1917_

BOE 5.0553 8RA 6.3754 BC3 .5697 FSP -381

0ISTANC[ 617.??A

LOL 81Z.68 VL 83.810 GAL 19.49 AZL 94.88 HCA 315.Z? S/AA

LOP 1_._4 VP 36.849 GAP Z3,67 AZP 93.43 TAL 145.43 TAP

GP -7.58 2AL 38.Z_ ZAP !?0.41 [T6 _31.95 ZAE 187.17 ETE

119.72 [CC .41208 INC 4.6881 vl Z9.619

100.69 RCA 70.39 AP@ 169.05 VZ 33.813

185.48 2AC 78.30 2TC Z57.87 CLP 174.07

OLA -I0.0_ RAL 173.79 RA0 6569.9 VIII 14.887 PTH Z.69 VHP 14.8610PA 5.08 RAP IGZ.iZ Ice Z.6502

L-Z TIH[ IN] LAT |NJ LOiG IN] RT ASC IN] AZNTH IN] TIN( PO CST TIN IN] Z LAT IN] Z LONG

_887.99 "_1.88 48.19 59.30 109.13 10 46 85 1688.0 -18.41 38.63

5567.05 IS.E? 859.7T 68.13 91.69 Zl 5 4J 4967.0 _8.Zl 291.11

L_041.68 -_.79 87.49 58.73 109.89 i1 58 41 1441.6 -19.87 19.91

5_88.65 _9.87 839,34 68.18 91.18 ZZ Z? ZZ 4688.8 29.?Z E30._4

1863.33 -86.88 18.87 57.03 118.04 IZ 58 39 I883.3 -23.59 4.39

5038.?0 34.18 _).48 88._Z 89.?6 Z3 48 46 4439.7 33.77 211.26

HI0-COUR_r. _XI[CUT]ON ACCURACY ORBIT 0212RMINATION ACCURACY

SOT 5?86.6 $GR $84.0 SG3 I18.7 ST 3885.Z SR 313.8 S$ 986.5

f_T -.8538 RRF o.8477 RTF .9803 CRT -.8531 CR6 .6406 C6T -.9997

$r.8 5?73.7 RZ3 -.06_8 R13 -.9803 LSA 3366.Z N$A 163.0 S$A g.T

$GI 5787._ $GZ 313.Z THA ITg.17 ELI 3236.3 2L2 ]G3.Z ALF J73.Z4

157T



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH 0ATE APN 24 1854 FLIGHT TIN( ?0.00 ARRIVAL 0AT( JUL 5 1964

N[LIOC(NYRICCONIC

mL 150.47 LAL -.00

RP 108.88 LAP -l.SS

RC 47.|$8 GL -9.09

PLANCTOC[NTRXC C(_NIC

C3 Zl.tl] VHL S.3|8

LNCff 4ZNTN LN_ff T|_

90.00 J 24 35

90.00 IT 8 40

|00.00 Z 53 38

_00.00 18 Z£ 30

I]0.00 4 J8 5P

110,00 li 13 34J

0ZSTAK[ 175,449

LOL Z13.85 VL ZS.3Zl GAL -5.3_ AZL 91.93 HCA ?S.A6 SNA 1|8.20 ECC .2878Z 1NC _.8085 v! Z9.61]

LOP _9.30 YP _8._60 GAP -18,|1 AZP 90.4_ TAL 193.61 TAP Z$J.14 RCA 84,Z0 APO |SZ,ZO V2 _4.801

GP 8.08 ZAL |22._4 ZAP" 6.01 (Y$ 273,I0 ZA[ |49.53 (T[ 26,49 ZAC 85.77 [TC 269.08 CLP -.03

OLA 14.35 RAL 81.0? lad 85M.| V[L 12.233 PYH Z.20 VHP 10.2510PA 5|.92 RAP 122.04 [CC 1.4651

L-I Y|ltl[ |NJ LAY ZNJ LONG ;NJ RT A$C IN| AZNTH |NJ TIN( PO CST TIN ]NJ Z LAT IN| 2 LONG

27tl.70 -21.03 ?6.03 323.83 94.20 2 I0 37 2161.? -27.15 10.48

4410.10 1.95 19?.74 3|t.42 85.02 18 23 29 3890.1 5.26 18].00

2474.8? -29.44 37,?9 3Z3,?0 93.43 3 34 50 1874.? -28.58 49.14

4242,34 10.21 169.39 313.73 61.73 19 33 12 3842.3 6.35 162.95

2_?.48 -33.17 36.93 323.|3 99.?9 4 55 46 1607.3 -51.60 28.08

4082.3I 15.46 155.54 313,14 38.2t 20 2! 38 3482.3 9.17 1a9.07

ORIIY 0ET[RNZNAT|ON ACCURACY

SY 190.0 SR 383.4 8s 219.5

CRT -_4328 CR$ -.9885 CST .5085

LSA 450.4 NSA 16S,? 354 25,4

[LJ 394,2 [L2 186,7 ALF 104.81

OZFF(RENTIAL COIRI[CY|CI_I N|0-_S£ [I_I[CUTION ACCURACY

TO( .0?75 TRA -.30_ TC3 ,4130 IAU .1722 SGT ?23.3 9CAt 432,3 SG3 84.0

RO( -.3337 RR4 -.0071 R¢3 ,1612 FAU .02104 RRT ,1942 _ -._244 RTF -.6683

tO( -.2278 FRA .0539 FC3 -.9635 8SP 1997 888 t43.0 Rt3 -.02_ R13 -,6727

10[ .364J MA .5100 1C3 .4337 FSP -ZOO SGI 7_.9 _ 4Z0.I ?HA 9.95

LAUNCH OAT[ 4PN 24 1984 FL|GtAT Y]14[ 72._ ARRIVAL DAY[ JUL 5 1964

_(LIO¢£N?RXC CONIC 0|STANC[ 112.|82

RL 150.47 LAL -.DO LQ. 213.15 VL 23.STI _AL -5.40 A2L 92.04 H(:A

R? 101.91 LAP -|.DO LOP _2.49 VP _.439 GAP -13.05 AZP 90,40 TAL

RC 49.344 G_ -I0.11 GP 8.36 ZAL |23._ ZAP 9.12 [T6 21?.01 |RE

PLAN[TOC[NTR|C CONIC

C8 28,333 VIAL 5.|34 OLA |3._1 RAL 19.Z) RA0 15U.| VEL |2.|$4 PTff _.19 VHP 9.854 0PA 32.29 RAP I13.31 (CC 1.4337

LNCH AZNTff LNCN ?|f4[ L-Z ?[J4_ |NJ LAY |NJ LGNG |NJ RT ASC |NJ AZN?H |NJ T|I_ PO CST T|N IN| 2 LAT IN| Z LC4/6

IO.DO 1 26 52 _ 21_9,3? -27.99 73.0_ 3_0.18 96.18 2 11 38 2106.4 -26.54 66.34

90.00 18 51 31 4300.71 9,$9 |98.92 313,43 83.23 I8 6 51 3_O0.7 3.92 182.|6

JOO.00 2 53 • 2421.73 -£9.04 33.90 319,98 97.43 3 33 29 |921.? -27.?0 43.35

100.DO i1 i II 4190.37 10.79 170,63 312.80 61.93 19 l? |7 _660.8 6.96 |63.94

]tO.DO 4 19 33 2139.5| -32.1| 33._2 319.31 |00.87 4 34 35 1339.3 -30.?? 24.59

JIO.OO If 51 57 4093,56 |3.9_ 136.27 310,99 58.47 20 7 13 3493.8 9.66 I19.78

0_F[I_NT|AL C_III_CT|ONS N|O-¢(_MI_I[ [)CI[CUTJON ACCURACY ORBIY O£TERNXNATION ACCURACY

701[ .0_82 TRA -.46441 YC3 .4?69 9AU .1944 S6Y 748,3 SGR 437,3 963 94.3 ST 193.1 SR 377.1 88 248.9

-.3371 NNA .0019 RC3 .£|59 FAU ,031J2 RRT .2184 RRF -.2829 RTF -.6833 CRY -.4923 CRS -.9919 CSY .SZ4_

fO[ -.2857 FRA .0£?4 FC3-1,0223 9_ ZJ|4 SG9 866.9 R23 -.0343 RI3 -.69Z3 LSA 462.9 NSA 162.8 $SA 25.0

• O[ .3494 MA .49M 9C3 .5_33 FSP -229 SGJ 737,4 SG2 42J.I THA J0.59 [LI 391.5 EL2 161.9 ALF 107.17

78.62 IMAA 119.60 ECC .27371 ]_C 2.0418 vl 29._1]

194.7| TAP 273.33 RCA 86.86 APO 152.33 v2 $4.796

|47.76 [T[ 28.23 ZAC 86.32 [TC 288.84 CLP -2.16

LAUNCH DAY[ APR 24 1914 FLIGHT T|M_ 74.00 ARRIVAL 0AT[ JUL ? |964

N(LIOCENTRIC CONIC

RL 150.47 LAL -,00

RP 10R.92 L4P -2.15

IC 49.690 6L -11._8

PLANI[TOC(NYR|C CON|C

C3 Z4.R00 VNL 4.990

LN_H AZNYff LNCH ?|N_

90.00 I 29 II

90.00 I_ 34 31

|00.00 2 58 13

_00.00 17 30 8

]10.00 4 18 39

1JO.00 |8 44 21

OIYF(R(NT|AL C(_iI_|_I[C?ION8

TO[ .0954 TRA -.4447 TC3 .5366 844J .1959

no( -.3£O£ mlA .O|Ot RC3 ,2433 FAU .03387

FO( -.3107 FRA -.0030 FC$-1.1753 86P 2201

80( .3338 MA .4949 t¢3 .59OI FSP -282

01STANC[ J88.919

LOt. 213.93 VL 25,813 6AL -5.AZ AZL 92.17 HCA 81.78 SHA 120.91 (CC .26113 INC 2.1722 vl 29.611

LOP295.63. vP 36.591 GAP -J4.03 AZP 90.31 TAL 193.79 YAP 277.56 RCA 89.33 AF_ 152.48 Y2 54.792

6P 9.09 ZAL 125.63 ZAP JO,07 (TS 298.53 24( 146,16 (Y( 26.19 ZAC 86.g2 (TC 268.80 CLP -4.55

OLA 12.14 RAL 87.40 RA0 6368.0 V(L IZ.0_O P?H 2.16 VHP 9,088 0PA 32.71 RAP 1|4.51 [CC 1.4082

L-| T|I4( IN| LAT |NJ LONG |NJ RT ASC |NJ AZNTH IN| TIN( F_ C$? TIN IN| 2 LAT IN| 2 LONG

2653.14 -27.24 71.|9 318.69 98.05 2 13 24 Z053.1 -25.84 62.80

4523,99 10.29 1_0,23 310.63 63.47 1_ 30 22 3923.9 6.65 183.17

23?0.80 -21.33 30,20 316.46 99.32 3 36 14 1770.8 -26.95 41.?6

429].47 |i.46 171o92 310.03 62.20 19 I 28 3681.5 ?.65 |65.11

2|13.44 -31.97 29.99 3|3.69 102°81 4 54 12 1313.4 -29,87 21._0

4111.39 14,_0 |57,16 308.£6 58.?0 19 32 _2 3311.6 10.25 _50.64

N_O-COUII84[ [XI[CUTICN ACCURACY ORBIT O(T(RMINAY|ON ACCURACY

967 772.2 8CAI! 442.3 $03 |05.8 ST 196.9 SR 388,3 S8 282.1

ART .2439 RRr -.2952 RTF -.7006 CRT -.5332 CR$ -.9930 CS? .5492

SG6 119.9 N23 -.0402 RI3 -.7091 L$A 47?.6 MSA 139.1 SSA 26.5

961 ?93.0 882 42£.7 YHA 11.37 (LI 381.6 EL| 155.9 ALF 109.79

LAt_eCN OAY( APR £4 J_4 FL/GHT TIM( 76.00 ARRIVAL OAT[ JUL 9 1964

N(LIO¢(N?RIC CONIC

RL 150.47 LAL -,DO

mP 108.93 LAP -£,£9

RC S|.O/M _L -12,31

PLAN_YOCINTR|C CONIC

¢3 83.34£ Vt_ 4.952

LNCH RZNTN LN¢ff T|NI[

90,00 I 31 $5

JO.00 19 19 £1

J00.OO 2 59 2?

100.00 IT 34 JO

I10.00 4 19 1|

IIO.DO 16 £9 99

01674N¢£ 195,454

LOt. 213.95 VL L_..024 GAL °5°45 AZL 92._0 H¢_ t4.94 S_4A

LOP _1.?9 YP ]J6.?43 GAP -|3,09 AZP 90._ TAb 196.89 TAP

G? 9.69 ZAL 127.21 ZAP 11.70 (T$ !ROT.ST ZA( 146.81 (T[

122.13 (CC .24980 _*C 2.3005 vi Zg.SI_

281.83 RCA 91.62 APO 152.63 v2 34.789

26.33 ZAC 8T.38 (TC 268.39 C_P -6.61

OLA 11.00 RAL 93._ WAO _.0 V(L 12.039 PTH 2.15 VIA? 8.532 OPA 33,19 NAP 113.63 (CC |.3874

_-J T|N_ |NJ LAT |NJ LONG JNJ RT 48¢ |NJ AZNTH |NJ T|IA_ PO CST ?|N |NJ 2 LAY |NJ 2 LONG

260_.16 *_.?0 67,58 313.45 99.80 Z 14 57 2002.2 -23.07 39.2?

4349,$| I|.04 19|,?) 308.03 63.77 l? 34 lO 3949.3 7.45 J84.91

232£,09 -27.94 41,70 313.19 I01,D? 3 3? 9 1722.0 -26.15 38.36

4304.(M; 12.|9 173,|9 _7.41 62,49 18 45 53 3704.? 8.41 166.41

!09_1.39 -31.£3 L_,_4 322.32 104.61 4 33 41 1489.4 -28.93 IS.Z|

4130.10 |9,15 156,20 309.?$ 58.99 19 38 45 5530.1 10.93 |51.64

ORBIT OETERNINATION ACCURACY

ST Z01.8 SR 357.A S$ 319.3

CRT o.6193 CRS -.992Z CST .5846

LSA 495.4 M$A 155.4 S$A 27,9

(LI 382.9 £L2 147.9 ALP |1Z.87

0IFrIJI[N?I+L COI|KC?|OO

TOK .1084 ?RA *.4a24 ?C3 .S_�J 9AU .L_4

-.30£9 I/la .0_O4 R¢$ .£?99 FAU .0_97

FO[ -.3642 FRA -.0NNI FC3-|.3480 9JP 231|

810( .3197 MA .4429 9C3 .896_ FSP -_D

_IOoCOINS[ [X£CU?|ON ACCURACY

987 794._ SM 44?.? SG3 119.8

Rift .2?66 Rff -.32|9 RYF -.7150

988 9|2.2 RZ3 -.0473 R|3 -.?250

8GJ 909.1 $82 423.1 THA IZ.27

1578



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19645

LAUNCH 0ATE APR 24 1964 FLIGHT T|I4E 76.00 ARR|VAL OAT[ JUL 1] 1864

HELIOCENTRIC CGWiC DISTANCE Z02.36A

mL 150.47 LAL -.00 LOt. 213.65 VL 26.Z16 GAL -5.44 AZL 92.46 NCA $$.10 SNA

RP 106.94 LAP -Z.43 LOP ]01.95 VP 35°$77 GAP -12.18 AZP |K).0B TAL 196.02 TAP

RC SZ.635 Gb -15.46 GP J0.34 ZAL 128.71 ZAP I).64 ETA }14.05 ZA[ 145.63 IT[

PLAN_TOCENTRIC CC_I]C

C3 ZZ.535 VHL 4.747 OLd 9.85 RAL 83.91 RAG $567.2 V[L 11.996 PTN 2.I4 VNP

LNCN AZNTH INCH TIN( L-_ TIN( INJ LAY

90.00 I 3A $ 2556.54 "26.09

90.00 16 2 6 4576.81 11.86

JDO.OO 3 O Zl ZZ?5.S) -E?.Z9

IO0.DO 17 11 37 4568.85 12.98

110.00 4 18 341 2027.42 -50.48

110.00 18 15 48 4150.?) |5,87

DIFFERENTIAL COIII_CTII_4S

7DE .1145 YRA -.4:L_l_ TC3 .i482 8_J .21_

ROE -.2845 RRA .0301RC3 .5105 FAU .03986

FO[ -.4670 FRA -.07_1 rC$-I.S)OI 8SP 2599

80[ ._086 BRA .AEI8 BC3 .?lD5 FSP -345

I65.16 £CC .25964 fNC Z.4ZT5 VI 29,611

266.12 RCA 95.?Z APO 152,B0 ¥Z 54_787

2_.55 ZAC 66.29 ETC ZGS.ZO CLP -$._S

8.045 DPA 35.75 RAP 116.?Z ECC 1.37D_

XNJ LOiS |NJ RT ASC lNJ AZNTH [NJ TIN( PO CST TIN INJ Z LAt [_J Z LO_

64.15 510,15 101.4| 2 16 42 1953.5 -24.Z5 55.94

186.)E 505.68 84.11 17 18 r5 5976.6 6.30 186.46

45.)t )]O.J? 1DE.69 3 )B 16 J675.5 -25.27 55,16

1?4.61 305,16 62.83 I8 30 47 5769,9 9.23 167,#Z

E$.81 30f.EE 106.25 4 55 25 1427.4 -27.97 15.53

15J.37 X)),4? 58.$2 19 25 0 5550.7 il.69 15Z,76

H_O-CO_K [_(UT_(_4 ACCURACY C_SIT OETERUlNATICe4 ACCURACY

sr, y 815.) 8GR 4)4.0 $&) I))._ $1 EDS.I SR 365.? $5 36D.1

diRT .3113 R/ll r -.3631RTF *.7_75 CR7 -.6842 CRS -,9900 CST .625!

$86 8)$.I RE) -.0558 R16 -.7385 LSA 516.7 USA 152.4 SSA ZS.g

$GI 851.9 $GE 422.8 THA 15.34 ELI 377.2 [LZ 158.5 ALF 116,50

LALA_C_ DATE APR Z4" I884 FL|r, JqT T|N( 410o_JD ARRIVAL DATE JUL J3 1964

N(L|OC[NTR|C CGIql¢

RL 150.47 LAk -,00

RP 108.84 LAP -E,SS

R¢ 56.£76 GL -ll.54

PLAN(TOC[NTR|¢ CONIC

(3 E1,754 _ 4,846

LNO4 AZNTH LNCH TIN(

DO.DO 1 58 54

SO.O0 15 46 E?

IO0.O0 ) E EO

100.00 17 3 34

II0.00 4 LP0 El

110.00 16 E tO

O|STAl_[ fOB.lOT

LOt. £1).15 VL 86.318 OAk -5.ST AZk 86.55 P_q:A 81.66 $NA

LOP _S.ll VP Ho81NI GAP -11,31 AZP 88,14 TAk l_D,15 TAP

GP ]l,O6 EAL J_lO.l.l ZAP I5,P_ [iS _1_,13 EA£ IAE,$6 [YE

|24.31 £CC ._5058 ZNC _.5540 VL 29.611

290.A1 NCA 85.85 APO 152.87 VZ 34.765

E?.|B ZAC 89.08 ETC TAB.D3 CLP -1|.38

OLA |,18 RA_ IE.E| NAO 456Y,i V£L 11,866 PTH E,18 vNP 7,54_7 0PA 36.)5

L-I TIN( INJ LAY |NJ L(:NG |NJ RT ASC INJ AZNTH INJ TIN( PO CAT TIN

6507.25 -65,4_ 60,90 _O?.?E 102.90 E 16 41 1_07,$

4605.A3 1_.73 185o00 )03.56 $A.49 17 3 JZ 4D0_.4

JL_)I._? -66,52 40,68 307.41 |04.18 3 38 )9 1631,3

4558.85 |3.11 IT6.l? )O).OE 65.EE 18 16 I0 5756.6

HNI?.5$ -Z_.IPO L_,7_ 308.40 107.78 a 53 28 1387.6

417).18 16,85 110.64 3OI,48 5_.?0 19 11 aA 3573.1

0IrF[R[NTIAL CCItlRCTIONI

YO( .JE6£ TRa -,3899 TC3 .$871 B_U ,2E63

ROE -.fIST _QA ,040_ R¢) .5460 _AU .04548

r0E -.5008 FRA -,1669 FC3-1.?365 86P 64_2

80[ .Z$42 liRA .AOI8 6C3 .7787 fSP -38E

HID-COuR_ME [XlECUTJCW ACCURACY

8GT 635.) |rdl 481.? $G) IS0.0

Rift .)4_E RRF" -.4096 RTF -.7)8E

$68 _5_.8 R23 -.06_0 RI) -.7568

$G1 85A.0 SG2 422.2 ?HA 14.58

R_P 117.69 [CC 1.)577

INJ Z LAT INJ 2 LQNG

-Z).4D SZ.SZ

9,19 188.1|

-84.58 37.19

IO.lO 169.34

IZ.50 155.99

CRSIT DETERNINATICIq ACCURACY

67 616,0 6R )67.| 65 404,6

CRT -,7456 CRS -.9867 CST .8671

LSA SA_.5 NSA 150.5 66A Z9.S

ELI 570°8 ELI 127,0 ALF IZ0.11

LAUNCH OAT[ APR 24 I_84 FLIGHT TIN( 8_,00 ARRIVAL OAT[ JUL 15 IgG4

HELIO(ENTRJC CGNIC

RL 150.47 LAL -.00

RP 106.94 _AP DE.AT

RC _5,9_8 GL. *15._0

PkAIq(TOCENTRIC CONIC

_ _I.lJ3 VHL 4.5_5

LNCH AZNTH INCH T_N(

_O.O0 ! 36 53

_0.O0 15 31 Z3

100,00 3 4 51

100.00 Je 49 6

110.O0 4 El ZE

110.00 17 48 4

01STANCE EI).6JT

LOL 213.$5 vL E$.543 GAL -5.57 aZL 86.6_ _Ca 94.A2 SNA 125.27 ECC ,26246

LOP 30$,ZT VP )7.101 GAP -10.48 AZP 89.79 TAb 200.68 TAP 2_4,70 RCA 97.40

GP 11.88 ZAk 151.$8 ZAP 18.26 [T$ 525.05 ZA[ 141.8| ETE 2T.g_ ZAC 89.9A

OLA 7.5, RAL 80.78 RAD 6587.8 VEL ]].957 PTH 2.JE VHP ?.]J$ 0PA )5.O?

L-I TIN( INJ LAr INJ LON¢ INJ RT AS( |NJ AZNTH INJ TIN( PO CST TIN

2465.2_ -24,76 ST.B7 _05,28 104,_6 Z E0 5? 1865.Z

46)5.46 13.60 lt6.78 )01.641 84.92 18 48 56 4055.5

2188.81 °25.88 37.311 _0A.83 105.55 3 AI 21 158_.2

438A.73 14.65 IT?.SZ )01.18 83.66 16 2 11 3784,7

1_48,75 -28.68 18.14 )05._6 109,13 4 53 52 1345.7

4156.98 17.45 16E.01 E_.60 GO.J4 18 58 1 35_7.0

0[FF[RENTIAL CCIRRi[CT|¢IV$

TOE .1385 TRA °.3788 TC) .7388 8AU .2550

ROE -.6457 RRA .O_Ol RC3 .)_39 FAU .04781

FOE -,5874 FRA -.160_ FC)-l.8565 8$P E563

80[ .ZBZl BRA .3836 6C3 .8328 FSP -448

INC _.66D# VI 29.61!

APO 153.14 VZ $4.764

[TO Z67.89 CLP -13,92

RAP 118.57 ECC 1.3475

INJ Z LAY INJ Z LONG

-ZZ,)Z 49.6_

10.11 18g.84

-25.47 29.59

J1,0_ 179.94

-66.00 10.14

13.56 155.30

ORBIT 0[TERNINATI(_I ACCURACY

ST 225.4 _ 307,Z $$ 453.S

CRT -,$008 CR$ -._662 C$_ .7066

LAA 572.5 NSA 14_.2 ssA 29.8

ELI 563.5 EL2 114.0 ALF 124.28

M|D-C4_I_I[ (XlI[CUTI_4 ACCt_RACv

$GT 848.1 SGR 471.8 SG$ 168.6

RRT .3_0) RRF -.A587 RTF -.7470

$61! _?0.4 RE3 -.O?SZ RI5 -.7650

SOl 8?A.E SGZ _EI.E THA I8.07

LAUNCH 0ATE APR 24 1941,4 FLIGHT TIN[ $4,00 ARRIVAL 0ATE JUL 17 1964

_fl[LIO(ENTRZC C_fC

RL 150.47 LAL -.O0

RP 1D0.85 LAP -2.7|

RC 57.801 GL -16.64

PLAk_TOC[NFRIC CONIC

C3 1"0.640 VHL 4.543

INCH AZNTH LN_H TIN( L-I TEN( |NJ LAT

90.00 I 43 II 2421.40 -E$.88

_.0O 15 17 O 4668.44 14,48

100.00 3 7 )4 EIAS.E3 -E).IO

lO0,OO 16 36 16 44J).84 15.53

110,00 4 26 44 1815.88 -E$.O_

110.00 IT 66 55 4621.96 IS._JO

0IFFENENTIAL COPRECTI_4$

TOE °1507 TRA *.3616 TC3 .7Y08 8AU .EAT8

RD( -,EZAJ RRA ,DAIS RC3 .464_ FAU .D$ZEI

rOE -.#_81FRA -.24II FCA-E.1901 8$P 2631

BO( ,2700 6RA .$66i 8C$ .8800 rap -511

O/STANCE E_E.514

LOI. E1).45 VL _6.ed_ OAk o5.81 AZL 88,81 _ f?.S8 _A I88.15 (C¢ .8153_ ZN¢ 2.8087 Vi Z_.611

LOP 311.A4 vP 37.E07 GAP -8.68 AZP 61.$) TAL ZOI.)8 TAP 298.88 RCA 88._8 APO 155.52 vZ 34.784

GP 12.?1 ZAL 13E.SE ZAP _O.i) (T$ 366.14 ZA( 141.51 (T[ 28._1ZAC |10.$6 (TC 267.78 CLP -16.56

OLA 8.40 RAL 78._ RAG 6547,8 VI[L |l._J? PFH E.IE VHP 8,685 OPA 35,89 RAP 1|9.33 ECC 1.33_?

|NJ LONG INJ RT A$C |NJ AZNTH |NJ TIN( PO C$T TIN INJ _ LAr INJ 2 LONG

55.02 _103.06 105,51 E 63 56 1821.4 -21,65 47.15

I_NI,AJ _X).05 85,40 16 34 48 4066.4 11,05 19],65

)4.65 _OE.?I 108.79 5 43 23 1549,2 -62.56 26.78

178.54 Z_),54 84,|4 l? 48 56 _813.$ J|,93 172,60

15.67 301.59 110.37 4 54 40 1313.9 -25.05 ?.81

185.46 EBb,O) 60.61 18 A6 57 5626.0 14.25 156.69

N|D-COIJMI_ [XI[CuT|OI ACCURACY (_BIT D[TERNINATION ACCURACY

SGT 658.6 _ 484.8 SG) 159.4 ST 255.6 SR Z83.8 SS 505.6

R_T .4_55 _ -o5J43 RTF -.7_34 CRT -.8461 CR$ -,9764 CST o7451

$G_ 885,_ RE) -,026_ R15 -,7761 LSA 607.3 NAA 149,1 SSA 29.5

$Gi 891,8 SG2 420.4 THA 17.84 ELI 555,1 ELI 89.6 ALF 128,78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH 0AT( APR 24 ]96• F_IGHT T|N( 86.00 ARR|VAL GATE JUL [g 196•

M[LIOC[NTR]C CONIC O|STANC[ 2Z9.J9•

eL ]S0.•7 LAL -.00 LOL Z]3.85 VL 16.006 GAL -5.65 AZk 92.94 HCA I00.73 SHA 126.95 £CC .2090] INC 2.9585 V] 29,6]1

RP ]06,94 LAP -2.89 LOP 5l•.60 VP 37.296 GAP -8,91 AZP 69.45 TAL ZOZ,•• TAP 303.I8 RCA 100.42 4PO 155.•8 VZ 3•.784

RC $9.676 G_ -l?.67 GP ]3.19 ZAL 153.3| ZAP 23.63 £TS 328,6• ZA£ 1•0.92 £T[ _0.J/ ZAC 9|o91 £YC 267,70 CLP -19.59

PLANCT_£NTRJC CC_1¢

C3 20.292 VHL •.505 0LA 5.26 R&L 78.12 RAD 636?.8 VEL 1|.903 PTH 2.|| VHP 6.29? DPA 36.83 RAP ]19.95 £CC ].35•0

LNCH AZNTH LNCH TIN( L-I TII4( IN] LAT IN] LONG IN] RT A$C |HI AZNTH ]NJ TIM( PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 ! 46 •8 2561.56 -23.24 52.34 301.12 106,65 2 26 19 [78|,6 -_0.7• ••.57

90.O0 15 5 19 4698.|? 1f.38 ZO0.53 2_.68 65.93 16 2| 38 4098.Z 12.00 193.48

]00.00 3 ]0 3? ZJJ|.19 -24.32 32.01 300.75 107.93 3 45 46 1511.2 -21.64 Z•.3Z

|O0.DO 16 21 11 4443.77 ]6.4| J8J.32 2N,J? 64.86 17 36 ]5 3843.8 12.87 17•.35

JJO.O0 4 24 53 |879.81 -27.23 13.37 2_H3.60 111.51 • 55 53 1279.8 -2•.06 5.63

]J0.O0 J7 24 •5 4Z•7.9| J¢.18 |64._ 2H.69 61.14 18 35 32 3847.9 |5.16 ]58.15

O|FF£RENYIAL CC_R(CTIONS NID-COUR_ []_[CUT|ON ACCuRACy ORBIT 0£TERHINATION ACCURACY

TDE .|6•0 TRA -,3•_1 TC3 .7965 8AU .2_7 $GT 8_,.4 6r_l 50_.0 SO3 2|5.1 ST 24?.5 $R 256.2 $S 563.5

ROE -._0OO RRA .074| RC3 .4687 FAU ,05744 RRT ,4794 R_ r -.5726 RTF -.7601 CRT -.891_ CRS -.9680 CST ,?799

To( -°8068 FRA -.3|10 _C)-2.•308 85P 2?33 6_ I001.3 223 -.1082 R13 -.7888 LSA 648.9 N$A 149.3 554 18.8

80( .2586 BRA .3510 6C3 .9242 FRP -387 $GI 909,0 SG2 4|9.9 TH4 |9,95 £L1 3•6.• £12 83,0 ALF ]33.89

LAUNCH OAT[ APR Z• 1964 FLIGHT TIN( 88._ ARRIVAL 0AT( JUL Z] ]964

H[LIO(ENTR|C ¢C_1|C

RL ]50.•7 LAb -.00

RP 106,94 LAP -Z.98

RC 81.81• G_ -_8,69

PL4NITOC£NYRIC CONIC

C3 Z0.049 VHL 4,47_

LNCH AZNTN LNCH Y|f4_

90.00 I 50 47 2343.4? -22.4?

1113.OO 14 50 22 4730.51 16.27

]00.00 3 |4 4 _0?4.¢4 -23.54

lOO,O0 18 9 46 4474,_6 |?,50

1|0.00 4 26 46 I847.34 -Z_.40

ILO.O0 |7 13 34 4174.64 Z0.03

O|Fr[RENTXAL CC]R'RECT|ON$

TO[ .1739 TRA -.31_O TC3 .6064 8AU .2568

NO[ -.]732 RRA .08_ R¢3 .SJ6t FAU .063|Z

FD( -.9•]6 FRA -.3866 FC3-2.7255 BRP 2776

60( .2•55 ERA .3403 8C3 ,9_75 FSP -667

01STANCE 235.656

LOt. 213.13 vL t$.916 GAL -5.6_ AZL 95,0T HCA 103.69 SN4 127.67 EC( .20347 INC 5.0711 v] 19.611

LOP 317.?_ vP 37.3?6 GAP -8.19 AZP 69,16 TAL 203.45 TAP 307.34 RCA 101.69 APO 155.65 VZ 5•.765

GP 14.91ZAL 134o34 ZA@ 26,65 (TS 330,71ZA( 140.71 (T( 3|.75 ZAC 93.05 £TC 267.86 CLP -ZZ.3A

0LA 4.JA RAL ??.IX) RAO 656?.8 V£L 11.892 PYH Z.|1 VHP 5.928 DPA 37.90 R6P 120.•5 £CC 1.5300

L-I TIN_ JNJ LAY ;NJ LONG _NJ RT ARC IN] AZNTH JNJ TIN_ PO CAT TIN IN] Z LAT _NJ Z LONG

49,82 299.44 1O?.?D 2 19 51 I?43.5 -J9.8• 42.'13

ZO2.48 29?,$1 66.50 16 9 13 Ai30.3 12,95 195.58

29._ 2_.05 106.97 3 48 39 1474.8 -20.75 22.00

|83.1? 297,0_ 65.23 17 24 ZI 387•.4 13.81 IT6.1I

11.21 297.86 112.54 • 57 33 1247.3 -23.1] 3.39

|66.57 195,56 61.70 18 24 •9 3674.6 16.10 ]59.66

NJ0-COq)_8_ [_CUT_ON ACCURACY ORBIT D£T£RNINATION ACCURACY

SGT S65.6 S_R 524.6 6_3 239.0 ST 25T.0 SR 214.6 SS 613.0

RR? .5218 RRF -,631d RTF -.7606 CRT -.9230 CRS -.9557 CST .8028

Sr_ IDI2.2 223 -.1279 R13 -.7983 LSA 695.6 NSA ]50.6 SSA 27.e

SGI 920.7 SGZ 4_.5 TH4 22.52 £LI 35•.8 £L2 66.• ALF 159.16

L_uNCH 0ATE APR Z• ]964 fLIGHT TIN( 90.00 ARRIVAL 0ATE JUL 23 1964

H(L]O([NTRIC CO_IIC

• _ 1_0.•? LAL -.00

RP ]08.93 LAP -3.0T

RC 63,608 GL -19.T0

PLAN(TOCENTR_C CONIC

C3 |9._95 VHL 4.460 OLA

LNCH AZNTH LNCH TIH( L-I T]N_ JNJ LAT

SO.DO | 55 13 2308.88 -It.TO

90.00 1• 36 7 4T6_.4| 17.15

]00.00 3 17 58 2039.96 -22,75

lO0.O0 15 58 5 •505,58 18.17

lJO°O0 • 29 21 1816.Z4 *25.57

]lO.O0 ]7 3 3 4302.05 20,9]

O|FF[R(NTIAk C(_N(CTI(_A8

TO( .1818 TRA -.3]?? T£3 .8042 BAU .261_

RD( -.1•26 RRA .1009 RC3 .5681FAU .0593_

F0(-].O966 rRA -.4698 FC3-5.0192 8SP 2611

80( .Z3|Z MA .3333 8C3 .9846 FSP -756

0IS?ARC( 2•2.•9T

LOL 213.85 VL 27.013 GAL -5.?2 AZL 93.2I HCA |07.05 6NA 126.32 ££C .1986| INC 5.Z075 ¥] 19.611

LOP 320.93 VP 37.44_ GAP -7,50 AZP 89.06 YAL 204._9 TAP 31J,44 RCA |02.83 APO 155,80 vZ 5•.787

GP |8.15 ZAL 155.0I ZAP 29.8? £TS 3_Z,49 ZA£ 140.64 EY£ 3_._ ZAC 94,Z9 [YC 267.67 CLP -25.47

3.0Z RAL ?6.02 RA0 6567.8 vEL 11.886 PTH 2.11 VHP 5.567 DPA 39.12 RAP 120.73 £CC ].3174

IN] L(_IG |NJ R? ASC IN] AZNTN IN] TI14( PO CAT TIM ]NJ 2 LAT IN] 2 LONG

41.4| 297,99 108.66 2 )3 59 1106._ -18.95 39.82

204.30 29_.56 6?.IZ 15 5? 30 4165.4 ]5.90 ]97.32

27.39 297.59 109.93 } 31 56 i•40.0 -]9.83 ]9.8!

165.07 2_6.11 65.85 i? 13 6 3905.6 14.76 177.94

9.17 2941.36 113.49 4 59 43 I216.2 -21.1? J.67

1_.21 294.71 82,32 18 14 45 3T02.1 ]?.04 16|.22

NIO-_ (XJ[CuT;ON ACCURACY CW81T 0(T£RNINATIC_I ACCURACY

$GT 856.I $GR 554.4 SG3 26?.7 ST _64.? SR 188.2 $$ 686.7

RNT ,5G26 RRF -.(_96 RTF -.7575 CRT -.949T Cfl$ -.9345 CST .6198

SG8 1021.6 22_ -.1497 RI_ -.8080 LSA 743.8 MSA 152,1 SSA Z6,T

96| 919.9 962 422.9 THA 25°85 [L1 311.1 [LZ •8,6 ALF ]45.05

LAUNCH OAT[ APN Z4 1944 FLIGHT ?|1_ _2._0 4RRIVAL OAT£ JUL 25 1964

HELIOC[NYRIC CONIC

RL 150.•? LAL -.00

R_ 108.93 LAP -3.14

RC 65.652 G_ -Z_.72

PLAN_TO_ENTR|C CONIC

C3 19._15 VHL 4.453

LNCH AZNTH LP6_H ?Z14_

90.00 2 O 8

90.00 1• 26 31

100.00 3 2_ 1'0

100.00 15 •6 5t

liD.DO • 32 37

]10.00 18 53 I0

O|STAI, K( 249.116

LOt. 213._3 VL 27.09_ GAL -5.?5 AZL 93.33 I'_A ]1D.21 Sl,IA 128._9 (CC .19438 INC 3.3482

LOP 32&.O_ VP 3?.51J _AP -6,83 AZP _._4 TAL 205.25 TAP 315.46 RCA _03.84 APO 133.94

GP 17.53 ZA_ 135.5_ ZAP 33.31 (T$ 334.08 ZA( 140.70 (T( 36.06 ZAC 95.65 £TC 267°?_

Vl 29.611

V2 34.790

CLP -26,80

OLA J.�J RAG 73.|_ RAO 8_87.6 _L JJ.683 PTH 2.|I VHP 5,2?30PA 40.5I RAP 120.83 [CC 1,326]

L-I T|N( IN] LAY IN] LONG IN] RT ASC IN] AZNYH IN] TIN_ PO CST TIN IN] 2 LAT ;NJ Z LONG

2Z?|.Sl -Z0.91 45.12 29_,77 109.54 Z 37 58 1671.5 -18.05 37.6]

4796.SR 18.02 L)06.56 2_5.88 67.78 15 46 28 4196.9 14.85 199.31

Z'11306._6 -2|._3 2S.ZO 296.36 110.82 3 35 46 |406.3 -18.92 ]7.71

4837.36 19.O5 167.02 295.43 66.52 17 Z 35 3937.4 15.71 179.62

1786.26 -14.75 7.23 195,10 I14.37 5 2 24 1186o3 -21.25 359.83

43_0.13 21.79 169._2 2_4.05 62.98 18 5 20 3730.1 17.99 ]62.85

ORBIT 0(T[RMINAYION ACCURACY

ST 269.J SR 147.3 98 T53.8

CRT -.970• CR8 -.8903 CST .8_92

LSA 798.8 HSA 133.? SSA 25.•

[L1 305.2 [L2 3].4 ALr ]51,70

oIrriRENT|AL COt_[(T|ONS

t0( .1865 TRA -.3098 TC3 .7_80 6AU _1664

RD( -.1082 RRA .1181RC3 .0249 FAU .07817

r0£-|,2726 FRA -,5602 FC3-3.3280 88P 28_

BD( .2]56 BRA .3_09 BC3 ].0057 FSP -85_

NIO-COA.W_ [XI[CuTIC_ ACCURACY

SGf 842.0 $GR 592.? SG3 299.1

RRY ,5955 R_ r -.7448 RYF -.?493

8GB 1019.? 223 -.1724 R]3 -.8184

SGI 936.5 SG2 •28.1 THA 29.48
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. !, 1964)

LAuHCH DATE APR 24 1964 FLIGHT T|14_ " 9A.00 ARRIVAL 0ATE JUL _? 1964

HEklOC(NTRJC CONIC

mL 1SO.AT LAL -.00 LOt. 213.85 VL Z?.172 GAL

RP 108,92 LAP -3.Zl LOP 327.26 VP 37.568 GAP

RC 67.740 GL -21.74 GP 19.08 ZAL )35.8? ZAP

PLAHRTOC(NTRIC CONIC

C) 19.80) VHL 4.450

L_CH AZMTH LNCH TIM(

90.00 2 5 ))

eO.O0 iA 15 3_

100.00 ) 27 IA

100,00 IS 36 29

)10.00 A )8 20

I)O.O0 16 4) 52

OlFr(R(NTXAL CORR(CT|(_I8

T0£ .1888 1RA -.)049 TC$ .Tag9 8AU .ZTI)

RO£ -.0881RIIA .1329 RC3 ._IIT8 FAU .08358

r0(-|.4730 rRA -.e583 rC3-).8523 8SP 2895

EO¢ ,ZOO) BRA .3326 8C3 1,0247 rsP -968

0|STANCE 235.712

-5,77 AZL 9).50 HCA 1|3.37 SI*A

-6,19 AZP 88.$1 TAL 206.0) TAP

17,00 (TS))5.55 ZA[ 140,86 (T(

129.39 [CC .19071 INC 5.A950 vl 29.611

)19.40 RCA )04.72 APO 154.07 V2 3A.793

)8.92 ZAC 97.14 (TC 267.82 CLP -52.15

OLA .81RAL ?4.48 RA0 6587.8 V(L 11.88Z PTH 2.11VHP 4.98? OPA 42.07 RAP 120.7) ECC 1.3259

L-I 7114_ |NJ LAT IN) kOIG |NJ RT A$C IN) AZNTH 1NJ TIN( PO C$T TIN IN) 2 LAT IN) 2 LONG

2237.02 -20.11 42.9| 295.77 110,17 2 42 48 1617.0 -17.15 35.48

483/.01 18.99 208.69 295.40 68.50 15 36 2 4231.0 15.80 201.58

1971.41 -21.14 25.10 295.15 111.64 4 0 7 1375.4 ")8.02 )5.?0

4569.8) 19.92 189.05 294.96 87.Z4 |G 52 58 3969.8 16.86 )91.77

)757.18 -21.91 5._ 294.05 115.19 5 5 37 1157.1 -ZO.)Z )58.08

4358.91 22.87 17/.69 Z95.6/ 63.70 |7 56 50 5758.9 18.95 |64.$5

N|0-C(_,NIIIN[ (XJ[CUT_(_I ACCURACY O_01T O(T[RNINATION ACCURACY

SGT 8/8.5 $C_q 641.6 SG) )$5.3 ST f70.4 8R 103.Z 8S 82_.5

RRT .6195 RRF -.7958 RTr -.786Z CRT -.9650 CRS -.7651 CST .8539

S_ 1040.0 RZ) -,1916 RI) -.8119 LSA 860.6 NSA 155.0 SSA 24.!

SOl 945.8 $GZ 416.? ?HA 14.18 EL| 288.3 EL) ZS.A ALF 159.61

LAUNCH OAT[ APR 24 19114 FLIGHT 7|FL, 96.00 ARRIVAL DATE JUL 29 1984

_q_LI(XEHTR/C C_,I/C

RL 150.47 LAL -._

RP JO8.90 LAP -).26

RC 89.888 GL -ZZ.7#

PLANET_[NTRJC CON/C

C) J9.843 VHL 4,455 OkA

LNCH AZNTH kk_H T/IN_ L-J TIM_

90.00 2 )1 _0 2L'01.09

S_.O0 IA 5 Z A895.98

JOO.00 ) )Z 43 1941.16

I00.00 lg 29 11 480).15

IJ0.00 4 40 _ 1728.55

)10.00 )8 )5 5 A388.S0

DIFFERENTIAL C(]q'R[CTICN8

TO( .1829 TRA -.3083 TC) .?|!5 8AU .2754

ROE -.0222 RllA .|508 RC) .7557 FAU .09112

r0(-).8927 FRA -.7578 rC)-3.gY54 88P 2914

80[ .1843 BRA .$414 8C3 1,0380 rsP -1085

DISTAI_K:[ J_6_.284

LCL Z/3.85 VL t7.235 GAL -5.70 AZL 93.89 _A 116.53 _A J29.83 (CC ./8751 ]NC 3.6490 VJ Z9,81)

L(_' _30.43 VP _7.8|0 GAP o5.)? AZP |10.37 TAL Z08.71 TAP 323.24 RCA I05.48 APO 154.J8 v2 34.797

OP ZO.74 ]AL |16.05 ZAP 40.91 [7S 336.99 ZAE J4J.05 (TE 4Z.)Z ZAC 98.78 (7C 267.99 CLP -38.09

-.)ORAL 7),92 RAD 6887._ _[L /1,884 PTH Z./1 VHP 4.?29 OPA 41.82 RAP 120.34 (CC J.326S

IN) LAT IN) LONG ;NJ RT ASC |NJ AZNTH iN) T]I_ I_O CST T/N IN) 2 LAT |NJ 2 LONG

-19.29 40.79 294,98 11/,14 2 48 14 1603.J -16.E4 33.40

19.75 210,90 295./Z 69.28 15 26 8 4266.0 16.75 203.5)

-20.32 2/.06 294.$5 1/Z.41 4 S 4 ]141.2 -17.10 15.74

Z0.78 191,14 294.69 88.0_ |G 4) 14 4003.1 17.61 183.78

-21,08 3.59 291._! 115.95 S 9 26 1128.6 -19.40 358,38

23.55 173.54 _93.38 64.47 17 48 14 3788.5 19,91 168.28

NI0-COUR_[ EXECUTION ACCURACY ORBXT D(TERNINATION ACCURACY

SOT 78_.G sr._ 701._ 803 )68.9 ST 264.0 SR 67.9 8S 898.7

RRT .6ZG_ RRF -,8187 RTF -.7102 CRT -.7370 CR8 -.2878 CST .8263

SGe 1050.8 R_3 -.ZOO3 R13 -,8469 LS4 925,7 MSA 156.4 S84 22,7

SG/ 949.2 $02 4_0.7 THA 40.02 EL| 268.8 [L2 45.1 ALr )68.95

LAUNCH DA_( APR 24 198A FLIOHT TJl4( 98.00 ARRZVAL DATE JUL 3) 1964

HEL)(XENTRJC CONIC

RL 150.47 LAL -,OO LCX. Z33.85 VL 27,290 0AL

RP J08o89 LAP -3.3/ LOP )_5.60 VP )7,8_} GAP

RC 72.02_ GL -23.84 GP 22.58 ZAL |}8.07 ZAP

PLAN_TOCENTR;C CONIC

C_ )9.938 VHL 4,485

LNCH AZHTH LHCH TIN[

90.00 Z 19 9.

90.00 )3 55 0

I00.00 3 38 SO

100.00 15 )1 0

)lO.O0 A A5 33

110.00 )8 Z_ a8

Oi_F(R(NTIAL CCR'R(CTION8

TOt .1703 TRA -.3114 TC3 .8461BAU ._OZ

ROE °0505 RRA .1699 RC$ .8292 rAu .09982

r0(-).9319 FRA -.8574 FC)-4.2910 BSP Z944

BO[ .1710 _A .3395 8C3 1.05]Z FSP -|2102

DJSTANCE 268,831

-5.79 AZL 91.81NCA }/9.$9 SxA

-4.98 AZP 88.11 TAL Z07.29 TAP

45,06 [TS 338.47 ZAE 141o22 ET£

130.21 [CC .J8479 JHC 3.8|J8 v) 29.611

)26.98 RCA 106.15 APO J54.27 VZ 54,802

48.3/ ZAC |00,53 ETC 268.2) CLP -40.)0

DLA -1,41 RAL 75.49 RAO 6567,8 V(L 11.888 PTH 2°11 VNP 4,S02 0PA 45.77 RAP 119.68 (CC 1.3281

L-I TII4_ IN) LAT IN) LONG IN) RT ASC JNJ AZNTH |NJ 1114( PO CST TiN ]NJ 2 LAT iN) 2 LONG

2169.35 -18.45 38.64 294.39 111.87 2 54 18 1569.5 -15.32 31.56

4901.98 ZO.60 213.Z0 295.06 ?0,15 15 16 42 4302.0 IT.TO 205.72

)_09.09 -19.47 19.05 293.94 113.14 4 10 39 1309.1 -16.17 1),81

4637.48 21.64 191.)) 294.64 88.88 16 34 17 4037.5 )8.57 185,88

1700.24 -22.22 1.83 292.$7 115.67 5 13 53 1100.Z -18.46 354.72

4419.07 24.4) ITS.A7 293.36 65.31 17 40 25 3819.l 20.89 168.1!

NI0-COUR_N[ EXECUTION ACCURACY C_RBJT 0ETERNINATION ACCURACY

SOT 7)6.6 8GR 772,9 $83 405.6 ST 250.Z SR 79.5 SS 973._

R_T .6114 RRF -.8749 RTF -.6681 CRT .0530 CRS .6100 CST .8045

SOB 10G?.? R21 -._77 R_5 -,8664 LSA 996.0 MSA 157.7 $SA 21.4

801 958.7 SO2 469.9 THA 47.26 ELI 250.) [L2 79.5 ALF ).07

LAUNCH OAT( APR 2A )9_4 FLIGHT 711_ 100.00 ARRIVAL OAT( AUG 2 1964

01STANCE 275.35)

-9.79 AZL 93.99 I,_A 122.85 SMA

-4.4_ AZP 97.8A TAL 207,77 TAP

49.44 (T8 340.05 ZA( 141.29 (T(

130.53 (CC .ISZA5 IN(: 3.9852 v) 29.6))

)_0,6_ RCA 10_.7J APO 154.34 VZ 34,807

50.9) ZAC 102,44 (TC 268.51 CLP -44.36

H(L[O_(NTRIC CON|C

RL 150.47 LAL -.(30 LO_ 213.85 VL 27.335 GAL

RP 108.87 LAP *3.35 LOP 338.77 vP )7.699 GAP

RC 74.214 GL -_4.95 GP 24.57 ZAL 115.94 ZAP

PLAIq(YO_(NYR|C CON/C

C3 ZO,08Z YHL 4.48) OLA -2._8 RAL 7).L_O RAO 8587.8 VI[L 11.894 FTH 2.11 YHP 4.)05 OPA 47.90 RAP l)8.7) ECC 1.3505

LNCH AZMTH LN_H TiN( L-| T_N( _NJ LAr ZNJ LONG iN) R7 ASC _NJ AZNTH 1Hi T|NI[

90.00 Z 25 31 2135,39 -17.57 38.53 293.99 112.57 3 1 6

_O.O0 13 45 17 4939.38 21.4& Z15.62 295.Z0 71.05 _5 7 3?

100.00 ) AS 39 1878.88 -18.60 _7.06 293.5_ 113.81 4 16 58

)oo.0o J3 ? 30 4871. jJ 2Z.SO 195.63 294.79 89.78 18 Z5 43

J)O.O0 A 3J 9 J81|.88 -Z1,_4 .10 Z�Z.J_ 1J7,36 5 J9 J

)J0.00 16 18 50 4450.88 25.32 J77.SJ Z9).54 68,23 J7 3) )

DIrFEff£NT|AL CORR(CTIONS NID-COUR._E £XECuT/ON ACCURACY

TD[ ,1501 TRA -._53 TC3 ,_855 BAu .2873 _OT 88_,_ 8DR 858.3 503 A42,9

ROE ,09/5 RRA ,1908 RC) ,9087 FAU ,10652 RRT ,$686 RRF -.9043 RTF -.603J

FOE-2.190Z FRA -.957) FC)-4,59_0 8SP 30)5 $G_ 1097.0 RZ_ o.1871 R]3 -,89/2

BO( ,1758 8RA .377J 8C3 1.0702 FSP -I130 88] 980.5 SGZ 49_.0 THA 56,02

PO CST 7IN _NJ _ LATINJ 2 LONG

1535.4 -)4.36 _9.32

4)39.4 18.66 208.05

1276.9 -)5.22 9.89

4071.I 19.54 )88.08

J07J.9 -)?.51 353.0?

3850.9 2).89 170.0_

CI_8IT DET(RNINAT)ON ACCURACY

ST 229.4 SR J4D.2 $$ J0SJ.6

CRT .4249 ORS .9022 C$T .?605

LSA )073.6 NSA 158,5 SSA 20.J

ELl 259.9 EL2 I21,5 ALF 19,82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 1, 19641

LAUNCH 0AT( APR24 1964

N[LIOCENYRIC CONZC

RL 150.47 LAL -.00

RP 108,69 LAP -$.37

RC 76.427 GL -26.10

PLANE TO_ENYRIC CONIC

C_ _0,_77 VHL 4.]0]

LNCN AZNYN LNCH TIN(

90.0_ Z ]3 4Z

90.00 13 35 A8

JO0.O0 ] 9] I?

100.00 14 98 ]4

IJ0.O0 4 57 29

110.O0 16 11 I1

FLIGHT T|M( IOZ.O0 ARRIVAL OAT[ AUG 4 ]964

L<X. 213.85 VL 27.372 GAL

LO_ 3]9.94 VP ]7.732 GAP

G? 26.7Z ZAL 135.65 ZAP

0|STANC£ Z81,849

-5.78 AZL 94.|7 NCA 126,01SNA

-),87 AZP 87.54 TAL 208.14 TAP

94.01 ET$ 341.?5 ZA( 14|.18 (TE

1]0.79 (CC .18044 INC 4.1119 ¥1 29.511

314.16 RCA 101.19 APO 194.]9 ¥Z 94.813

56.18 ZAC 104.49 [TC 268.8? CLP -49.98

DLA -3.78 RAL ?].0] NAO 8987.8 VEL 11.902 P?H Z.li vHP

L-Z TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ TIN(

2100.85 -16.88 34.41 293.77 113.24 ] 8 4_

4978.82 22.29 219.18 285.54 72.07 IA 58 48

1844.13 -17.69 |5.0] 293.29 1|4.50 4 24 1

4710.47 2].35 |88.08 295.J9 ?0.79 16 |7 24

164].1] -Z0,45 358._M 291.86 |!6.02 5 24 53

4484,24 26,22 179.69 293.94 87.23 11 25 55

OIFF(R(NYIAL CCRR(CTIONS

TO£ .11 ?8 TRA -.3452 YC3 .4618 BAU .Z91_d

RD( .1603 RRA .Z118 RC) .9908 FAU .11350

F0(-2.4590 FRA-I.O446 FC5-4.8460 9SP ]!44

60( .1990 (IRA .4090 BC3 1.0953 F]P -1446

M|O-COURSI[ (_(CUTIO_ ACCURACY

9GT t_4.5 ]M 954.1 SO| 477,8

R_T .4?59 RNt r -.9269 RTF -.4926

$08 1140.5 22_ o.|442 R|5 -,9|74

K| 1017.4 SC,t 515.! ?HA 66.Z?

FLIGHt TIN( 10A,00

0197_N<£ 198.319

-5.76 AZL 94._7 H(A 129.18 MA

-3.35 AZP 87.13 TAL ZO9.41 TAP

$8.79 (T3 34).67 ZA( 140.80 (T(

LAUNCH 0AY[ APR 24 |iN b4

,(LIO((NTR|C CONIC

RL 110.47 LAL -.00 L_. 2|3._5 VL 27.40_ GAL

RP 108,83 LAP -3.39 LCP 3.43.11 VP 37,780 GAP

RC ?8.680 GL -27.32 GP 29.0£ ZA_ ]35.J9 ZAP

PLAN(TOC[NTR_C C(_iIC

C3 _.327 VHL 4.53| OLA °4.98 RAL ?3._0 RAG 8587,8 V(L 11._13 PTH Z.1_ WAP

LNCH AZNT_ LI_H T|N( L-] T|N( ;NJ LAT

90.00 2 42 48 2085.25 -|5,99

90.00 l] 26 23 5019.97 23,15

100.00 4 I 49 1810.44 -16,72

100.00 14 50 5 4?50.02 24,_

II0.O0 5 4 40 _613,6S -18.48

II0.00 16 3 43 4119.56 27.|2

O|FrER(NTIAL C(_qlffI[CTJCN$

TOg ,0728 ?RA -.]723 TC3 .$418 8AU ,309J

ROE .2]78 RRA .2125 RC3 1.0732 FAU .11945

F0(-2.?196 fRA-I.II8] FC)-9.0]?? BSP ]3_

90[ .2427 8_A .4389 8C3 1.1264 FSP -|951

LAUNCH 0AT| APR 24 1964

LOL 2|].89 VL 27.426 GAL

LOP )46.28 VP ]?.783 GAP

G? 31.44 ZAL 114.58 ZAP

4.|42 OPA 50.22 RAP 117.]9 £CC 1.3137

POC]T TiN |NJ Z LAT IN| Z LOqG

1500.8 -19.37 27.27

4178.5 19.6] 210.91

1244.1 -14.23 ?.96

41|0.5 20,5_ 190.4]

I043,1 -16.S3 391.42

3894.2 22.90 172.10

(_rSIT OET[RN|NAT|OIq ACCURACY

ST 200.2 SR 221.1 S] 1127.e

CRY .4569 CRS .9698 CSY .6612

L]A 1195.5 N5A 159.4 $SA 16.8

(LI 259,5 [L2 194.2 ALF S1.14

ARR|VAL OAT[ AUG 6 1964

131.00 (CC .17874 ZNC 4.]?35 vl 29.8|I

537.59 RCA 107.59 APO 154.42 V2 34.820

61.9_ ZAC 106._ [TC 269.]2 CLP -9].66

4.0110@A 52,?0 NAP 1|5.87 [CC 1.]]78

|NJ LONG IN| RT ASC |NJ AZNTH IN| Till| POCST TIN |NJ 2 LAT |NJ 2 LGBAG

32.14 _93.74 113.86 3 17 14 1465.5 °|2.]] 29.18

ZZI_,0Z 299.|0 73.|9 14 50 ] 4420.0 20.61 21].16

13.01 293.25 I/5.14 4 31 59 1210.4 -13.Z0 6.00

L_O0.11_ 295.7_ 71,92 18 9 15 4150,0 21.52 19_.94

35G.$1 291.?9 1|6,6S 5 31 3A 10|3.7 -1].51 3A9.74

18_.04 294.56 68.35 17 19 ] 3919.6 23.94 174.32

M|O-C(_)R_ [I_CuTJC)Ikl ACCURACY _8|T O(T(RN|NAT|(_4 ACCURACY

9GT 572.6 8GR 1059.9 $03 508.8 SY 169.4 SR ]14.8 36 1202.0

RRT .3124 _ -.9441RTr -,5149 CRT .2897 CRS .9893 C]T .4394

SGe 1204.6 228 -.0839 213 -.9406 LSA 124].6 USA 160,] SSA 1?.5

SG| 1079.9 $GZ 553,6 THA ??.26 (L| 319.9 ELI I]9.] ALF 78.16

H[LI OC(NTRJC CONJC

RL 150.AT LAL -.00

RP 108.9J kAP -].39

RC R0.912 GL -29,61

PLANI(TOC[NTR|C C(_IMIC

C9 Z0.640 ¥NL 6.969

LNCH AZNTH LNCN TJI_

90.00 Z 53 0

90.00 1] 16 54

100.00 4 11ZZ

10{3.00 14 41 14

]10.00 9 12 46

IJO.O0 1] 94 19

FLIGHT TIN( 10t.00 ARRIVAL OAT( AUG 9 1964

OISTANC[ 294.764

-5.74 AZL 94.59 HCA I]2.]4 SNA 131.J? (CC .17731 INC 4.5946 VI 29.911

-2.84 AZP 88.90 TAL 208.]? YAP ]40.91 RCA 107.91 APO 194.42 V2 ]4._7

8].68 (YS ]45.88 ZA[ 140.0] [T( 68.13 ZAC 108.9_ EYe 26_.9_ CLP -58.68

OLA -6.29 RAL T3.08 RA0 6567.6 V[L 11.926 PTH 2.12 VHP ],917 0PA 55.]_ RAP I1].]] (CC I.]430

L-I TIN( |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH IN| T|N( F'O CST TIM |NJ 2 LAY IN| 2 LONG

2028.12 o14.85 30.01 295.91 114.50 ] 26 49 1428.J -11.22 Z].OI

]084.34 2].97 223._0 296.89 74.48 14 41 |8 4464.] 21.81 216,0]

1775.]6 -19.?0 10.9| 285.40 115.?? 4 40 57 1175.4 -12.10 3.9?

4792.34 _5.08 203.55 _96.53 ?$.18 16 16 4192.] 22.54 195.6T

|58].I0 -18.47 ]54.8| 291.89 119.29 ] 39 9 98].I -14.4] 3A6.03

455?.3? 28,05 184.S9 295.42 69.61 17 12 16 39]7.4 25.01 176.73

O|FF(N(NT|AL CCIIR(CTION6 H|O-COURSI[ (x(CuTICX¥ ACCURACY ORBIT OET[RN|NAT|ON ACCURACY

TO( .014] TRA -,4055 TC3 .ZO]9 8AU .3269 3GT ]45.? 8GR !17].I SG$ ]54.8 ST 114.? _R 420.2 $5 1274.6

R0( .3Z50 RIIA .2130 RC3 1.1551FAU .1241| RRT .0654 RRF -,9971RTF -.0576 CRT -.111] CRS .99]0 CAT -,0007

F0[-2.9782 FRA-I.I?I4 FC3-9.1557 88P_ ]_07 8_ 1299,6 R23+-.022_ R13 -.9169 LSA I]4|.] NSA 161.0 SSA 16.2

60[ .3293 BRA .AT?9 8C] 1.17]] FSP -16A7 SGI |178.? 662 544.Z ?HA 8?.?8 (LI 420.6 EL2 13]o6 ALF 92.T1

LAUNCH 0AT( APR 2A 198A FLIGHT 711'1[ 109.00 ARRZVAL 0AY£ AUG 10 1964

H(_IO((NTR/C CONIC O|STANC[ 501.104

RL 150.47 LAL -.00 L04.. 213.95 VL 27.44_ G&L -5.1'0 AZL 94.84 t_A 135.51 SIVA 131.29 (CC .17611 INC 4.8592 vl 29.611

RP 108.79 LAP -3.38 LOP _49.46 YP 37,80_ GAP -2.38 AZP 96.54 TAL 206.6] TAP 344.14 RCA 108.17 APO 154.4| V2 34.8]9

NC 83.179 GL -]0.00 GP 33.9? ZAL 113.R0 ZAP M.I_ (T8)48.35 ZA( 138.89 EYE ?4.5? ZAC 111.41 (TC 2?0.44 CLP -63.92

PLAN(TO_[NTR|C C(_IIC

C| 81._29 v_ 4.408 OLA -?.68 RA_ 73.29 RaO _597.9 YI[L 11.94_ PTH 2.13 WAP 3.859 OPA 58.04 RAP 110.95 (CC 1.3494

LNCH AZNTN LNCN TIN( L-| TIN( IN| LAY |NJ LON_ _NJ RT A$C IN| AZNTH IN| T|I4( POCST T|N IN| 2 LAY IN| 2 LONG

90.00 ] 4 2? 1988._K) -13.53 27,67 294.28 1|5o1| 5 3? 36 1369.9 -I0.04 _0.74

90.00 1] ? 9 5112.45 24.9| 227.18 297.9_ ?5.99 14 32 21 4512.4 22.63 219.19

100.00 4 22 6 1719.37 o14.59 8.73 293,75 116.]8 4 51 9 1138.4 -10.9] 1.85

100.00 14 32 |0 48_.21 25.95 _.6_ 29T.59 74.81 15 52 48 4238.2 23.58 198.68

I10.00 ] 21 56 1511.03 o17.40 352.95 292,19 1|9.90 5 4? 47 911.0 -1].29 348,25

i10.00 I] 49 50 45_1.31 28.99 18?.40 296.53 71.05 !? ] 28 3996.] 26.12 179.]9

D|FF(R(NY|AL CGIQ_(CT|ON$ N[O-C_[ (X(CUT|OM ACCURACY (X_E[T 0(T[RN|NATICN ACCURACY

YO( -.062] TRA -.4465 TC3 .09_8 6AU .3489 SG? 58?.9 9C_ J29|.9 8G_ ]51.? ST 19].J SR ]]].] $$ J]]9.T

NO( .4201 RNA .21_14 RC3 1.|280 FAU .12651 R/QT -.2392 RRF -.986? RTF .2531 CRT -.]829 CR$ .9984 C]T -.]170

F0[-].2087 FRA-1.|948 F_3-5. J]92 8SP 3981 8GB 14|J.0 223 .0298 R!5 -.966] L]A 1444.? N3A 161,8 $$A J4,9

60[ .424? 8RA .]220 8C] 1.2292 F]P -1706 $01 !_.4 $02 ]4?,5 TNA 9?.30 (L| 94].0 (_2 J4T.2 ALF 101.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

_AUN(H OATE APR 24 196A FL|GHT TIN( 110.00 ARR|VAL OAT[ 4uG 11 1964

O|$TANC[ $0T.578

-5,66 AZL 95.11HCA 138.67 $MA 131.35 [CC .17511 INC 5.1151 Vl 19.611

-1.$9 AZP OG.I$ TAL Z08.59 TAP 347.16 RCA 108.$6 APO 154.37 YZ 34.843

?3.54 ITS 351.17 ZA[ 157.16 [T£ 81.06 ZAC 115.94 ETC Z?I.lZ CLP -69.33

NELIO<[NTRIC CONIC

eL 150.47 LAL -,00 LOt. Z13.85 VL Z?.453 GAL

RP |08.76 LAP -3.3? LOP 352.64 VP 37.819 GAP

Re 85.458 GL -31.50 GP 36.60 ZAL 131.85 ZAP

PLANI[TO_[NTRIC C(_IIC

C3 Z1.714 VHL A.660 DLA -9.13 NAL 73.$3 RA0 6567.9 VI[L 11,961 PTH Z.13 VNP 3,84_ OPA 60.$4 RAP 10?.89 [CC 1.3574

LNCH AZNTH LNCH TII_ L-I TII_ |NJ LAT IN| LONG INJ RT A$C INJ AZMTH |NJ T]I_ PO CST TIM INJ _ LATINJ Z LONG

90.00 3 17 ZZ 1946.91 -IZ.30 ZS.ZO _94.87 115.?1 3 40 49 1345.9 -8,75 18.33

gO.O0 1Z 58 54 5165.31 23.64 Z$O.85 199.ZZ 77,54 14 ZZ 59 4565.3 Z$,66 2ZZ.?I

100,00 4 34 ]5 16JB.90 -13,38 6.41 294,32 116.95 5 Z 34 1098.9 -9.66 $59.61

100.00 J4 ZZ 41 4aBe.5? Z$.81 2_0.|7 _98.9_ 76,26 15 44 10 4288,6 1&.65 202.03

110.00 5 )Z 19 J$17,01 -|$.23 151°_O 292°70 J20,50 5 5? $6 917,0 -12.06 $44.38

JJO.OO 15 AJ 8 4543.20 Z9.94 J_.55 297.93 ?2.6JJ 16 58 30 4045.2 27.Z8 182.57

0JFFERENTIAL CORRECTIONS NID-C_IJm_M[ £XJ[CUTJON ACCURACY CRBIT DETERMJNAT|ON ACCURACY

TOE -.15?1 TRA -,4930 YC3 -.1095 84U :3781 567 651.6 86_ J4J0.? $63 359.? $Y 166.9 SR 855.0 SS 1399.8

RO[ .SZ4R RRA .1831 RC$ 1.1910 FAU ,|2878 RR? o.5083 RRF -,9719 RTF .321? CRT -.8238 CR$ .9981 CST -.?925

F0£-3,4089 tRA-I.19Ze FC3-5.0347 85P 4419 _ 1554,0 R23 .068? RI) -,97Z2 LSA |358,9 NSA 162,? SSA 13.8

80£ ,5478 MA .5693 8C$ 1.2856 rSP -1745 $61 |455.4 8GZ 544.7 THA IO3.3? EL| 892.9 ELZ 141.3 ALF 109.45

LAUNCH 0ATE APR 24 1_N54 FLf(_47 TIN| I12._ ARRivAL OAr£ AUG 14 1964

HELZO(_£NTN|C CONIC

RL 150.47 LAL -.iX)

RP 108.73 LAP -$.$5

RC a?.749 GL -33.14

PkAN_TOCENTRIC CON|C

C3 12.$23 VH k 4.725

LNCH AZMTH LKff TIM£ IN| LAT

• 0,00 $ $2 5 -10.95

90,00 11 45 31 28.44

100.00 4 48 4 -12,05

I00.00 14 IT 33 27,$3

110,00 3 44 9 -14.95

110.00 13 31 3? 50._K)

01FFER¢NT|AL CCNRECTION$

TO_ -.2738 TRA -.3434 TC$ -°2?85 8#4,1 ,4057

ROE .6565 RRA .295? RC$ 1,$339 FAU .I1415

FO£-3.S5?Z FRA-I.J525 FC3-4.8144 BSP 495?

80[ .6919 8RA .8193 8C3 l.$ezY _SP -J7A0

OISTANC£ $15,945

L(3_ Z15,83 VL 27.A59 GAL °3.60 AZL 95.42 NCA 141,84 _A 131.41 [CC .17451 INC 5,4241 VI 28,611

LOP $55.81 VP $7.851 GAP -1.44 AZP 85.7_ 7AL 208,45 TAP _S0,25 RCA 108.5J_ APO 154.$1 v2 3A,852

GP _9.$1ZAL 131,71 ZAP 78,34 ITS 354.54 ZA[ 135.17 [1[ 87.40 2AC 116,56 [TC 271,86 CLP -74,86

OLA -|0.?$ RAL 74.09 RAG 6567.9 V[L 11.909 PTH 2.14 WIP 3,86G OPA 65,68 RAP 104.$5 [C( 1.$676

L-I T|I_ |NJ LONG |NJ RT A$C ;NJ AZNTH |NJ T|M( PO CST TIM IN| Z LAT IN| 2 LONG

1_01,37 22.55 295,?1 116.Za A 3 46 IN31.A -?.35 15,?a

5224,29 234.94L $00.85 ?9.47 14 12 53 4624.$ 24.?1 2ZS.T2

1636.23 $.13 293.14 117.56 5 15 AO 1056,2 -8,Z? $37.20

4944.6? 214.13 300.56 76,17 15 )4 38 4344,? 25,74 Z03.85

1480.55 348.94 295,46 121.10 6 8 50 880.6 -10,T$ $41.39

4693.10 194.12 299.66 74.$9 16 51 10 4095.1 28.4? 163.T6

N[0-COIJ_M[ [XI[CUTZON ACCURACY CRBIT 0[T[RNINATION ACCURACY

6GT 795,4 8GR |51|.9 6G3 555.4 ST 368.? M 760,4 8$ 1448.7

II_T -.l_l?3 _ -,9792 RTF .7015 CRT -.9182 CR8 .9890 CST -.901A

$68 1717.2 RZ$ ,0910 RI$ -.9?33 LSA 1681.8 NSA 163.$ $SA 12.3

$61 1630.3 852 $39.3 THA 112°33 ELI 880,$ £L2 |$8.8 ALF 115.29

LAUNCH DATE 4PR Z4 ]964 fLIGHT Tile[ 114.00 ARRivAL 0ATE AUG 16 1964

HELIOCENTRIC CONIC

RL 150.47 LAL -.00

RP 108.70 LAP -$.31

RE 90.049 GL -34.95

PLANI[TOC[NTR|_ _ONIC

C_ 25.107 VHL 4.80?

LNCH AZNTff LN_H TIM_

90.00 3 49 0

90.00 12 33 37

I00,00 3 3 _6

|DO,00 J4 l ZZ

JJO.OO 3 37 43

J10.O0 13 24

DIfFERENTiAL CORRECTIONS

TO_ -.4|41 _RA -._13 TC$ -.4443 BAU .4399

RO[ .7560 RRA .1952 RC3 1.3319 FAU .11876

r0[-5.6491 FRA-I.O?94 rC$-4.4495 8SP 3355

80( .8871 8RA .ATO0 863 1.4Z41 rSP -1691

0|STANCE 310.191

LOt. Z13,85 _L Z?.460 GAL -5,$A AZL 95.78 HCA 143.00 SNA 131.A1 [CC .17366 IMC 3.782_ vl 29._11

LOP 358.99 YP 3?.840 GAP -1.00 AZP 83.26 TAL 208,12 TAP $33.21 RCA 108.59 APO 154.25 V2 34.862

GP 42.10 ZAL 150.$6 ZAP 82.95 £TS 337.88ZAE 132.84 [T[ 93.45 ZAC 119.29 ETC 271.67 CLP -80.43

0LA -12.48 RAL 74,68 RA0 6567.9 V[L IZ,OZO PTH Z.13 VMP 3,937 0PA 66.35 RAP 100.27 ECC 1,$805

_-1 TIN( JNJ LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIN( PO CST TIM IN| 2 LAT IN| 2 LONG

1851.23 -9,42 19.65 286.65 116.83 4 19 32 1231.2 -5,?4 12.80

3291.J? 17.18 259.7Z )02.80 81.74 14 I 48 4691.2 25.76 251.34

1609,37 -10.36 1.27 296.25 118°13 3 30 46 1008.6 -6,72 354,$9

3008,16 28,46 218,67 _2.37 80°44 15 24 $_ 4408.2 26.84 210.24

JAAl.03 -13.36 366.73 294.49 12].66 $ Z| 43 84|°0 -$.Z? 34D,26

4Y4_.37 31.8& 198.24 301.79 76.85 16 AS 14 4149.4 29.71 188.58

M|O-C_[ EXECUTION ACCURACY CR'SJT OEY[RM_NA TJON ACCURACY

$5T 987.5 $c.41 1822.9 $63 359.Z ST 340,? _R _8,4 S$ 1486.4

RR? -.7955 RRI r -,9832 R?¥ .8060 CRY -.9351 CRS .9983 C_T -.9464

$68 1897,| RZ3 .111| RI3 -.9778 LSA 1816.3 NSA 165.2 $$A 11.O

$GI |810.? $62 555.0 ?HA |18.30 £L1 1048.0 (L2 138.8 ALF IZO.Z0

LAUNCH 0AT( APR Z4 1964 FLIGHT fIl_ 116,00 ARRIVAL 0ATE AUG 18 1R64

H[LIO_[NTRIC CONIC

RL 150.47 LAL -.00

NP |06._? LAP -$.Z?

eC 92.$57 GL -36.93

PLAN_TOCENTRIC CONIC

C3 14.|28 VHL A.912 OLA -14.41RAL

_NCH AZMTH LNCN TIM( L-Z TIN( IN| LAT

90.00 4 $ a_ 1795.10 -?.68

eO.O0 12 19 $9 33(.8.45 27.81

100.00 3 21 24 1357.49 -8.86

100.00 13 48 42 3_81.28 29.17

I10.00 6 18 25 1597.69 -12,00

110.00 |5 14 10 481_.84 $2.74

0IFF[RENTIAL COPR[CTIONS

TO[ -.5818 TRA -.6888 TC3 -.5984 8AU .4754

ROE ,8882 RRA .2904 RC$ 1.3463 FAU .11107

r0E-3.6879 rRA -.9841 FC3-3.9852 8$P 6194

BO[ !.0601 8RA .?ZO9 tiC3 1.4737 FSP -1616

0ISTAN([ $16.610

LOt. 215,83 VL 17.456 GAL -5.46 AZL 96,_O PICA 148.17 SNA 151.38 [CC .1Y316 INC 8.2025 vl 29.611

LOP 2.17 vP $?,64? GAP 0,$8 AZP 84.72 TAL 207.90 TAP 356.0? RCA 108.65 AP'@ 154.14 V2 $4.872

GP 43.00 ZAL 126.80 ZAP 67,ZO [T$ 1,80 ZA£ 129.71 [T[ 99.11ZAC 122.15 [TC 273.54 CLP -86.04

?5.40 RA0 6584_,0 V[L 12,065 PTH 2.16 VHP 4,061 OPA 69.43 RAP 95.56 [CC 1.3871

INJ L_NG JNJ RT ASC IN| AZNTH INJ TIN( POCST T|N IN| 2 LATINJ 2 LONG

16.45 298.36 117,34 4 $8 dl 1195.1 -3.93 9.?S

245.28 $O5.19 84.46 18 49 8 4768.4 18.75 256.??

$$6,_$ 29?.?2 118.66 3 48 22 95?.3 -4,99 $51.71

223.99 305.01 83.13 13 !$ 25 4481.5 Z?.91 215.A1

344.35 295.66 122.13 6 36 A3 ?9?.? -7.65 33?.83

205.05 $04,39 79,5? 16 $4 14 4213,8 $0.95 194.28

MID-COU_M[ EXECUTION ACCURACY (_R81T 0£T[RMINAT|ON ACCURACY

8GT 1199.5 SGR 1714,6 SG$ 312.9 ST 719.5 SR 1039.? SS 1515.0

RRT -,8549 RRlr -,9665 RTF ,8661 CRT -.9721 CR$ .9998 CgT -.96?6

$G8 ZO82.5 R25 .1_$5 RI$ -.9?93 LSA 1966.2 N5A 166.? SSA 9.?

$GI Z025.| $GZ 515,9 THA IZ$.4A ELI 1136.? ELf 139,? ALF 124.61

1383



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19641

LAUNCH OAT[ APR 14 ]964 FLZGHT YlNAE 116o00 ARRIVAL DATE AUG ZD J964

HELiOCEnTRIC CONIC 0|STANCE 33Z.906

RL 190,4 ? LAL -.00 LO¢. 2J3.85 VL 2?.448 GAL -5.35 4ZL 96.?0 HCA ]5].34 SXA

RP lOS.G4 LAP -3.Z] LOP §.36 VP J?.85] GAP -.]7 AZP 84.|1 TAL Z0?,48 TAP

RC 94,6?0 GL -$9.19 GP 46o05 ZAL |26,98 ZAP 91.06 ITS 6.]2 ZAE |16.4J ETE

PLANI[TOCENTR|C CONIC

C3 15.492 VHL S.049 0LA -16.56 RAL 76,28 RJ0 65U.0 V[L ]2.119 P?H 2,1? VHP

LNCH AZNTH LNCH T|lq[ L-I T]N_ JNJ LAY

20.00 A 31 16 1750o89 -5.65

90.00 ]Z 3 ? 3459°?] 18.24

|00.00 3 44 ]_ 1496,55 -8.94

lO0.O0 ]3 33 49 5]S?.13 Z9.?0

110.00 I 3] 49 ]949.5¢ -10,23

I]0.00 ]3 Z 44 4889°01 93.52

DIFFERENTIAL C(_IRI[CTION&

TO[ -.?RZ¢ TRA -.?|90 TC9 -,7990 eAU .50gG

ROE |.0Z53 RRA .1749 RC3 I,_O34 FAU ,]0079

F0[-9,6595 FRA -,B$O9 FC3-9.4119 BSP 6_49

BO[ ].ZB�e MA .?696 BC3 1.4994 FSP -1498

131.39 [CC .ITZSO INC 6.7047 vl 29.611

558.69 RCA 108.64 AFt3 ]54.0Z VZ 94.68Z

104.95 ZAC 125.18 [TC 274.47 CLP -91.$9

4,146 OPA ?Z,41 RAP 90.09 [CC 1.4195

|NJ LONG IN| RT AS[ IN| AZNTH IN| TJNE PO C3T TIN IN| Z LAT ]NJ Z LONG

lZ.81 300.95 117.79 5 1 7 1190.9 -].89 6,16

251.92 )08.0? 87.76 19 94 ? 4859.7 Z7.69 245.31

35S.09 2_9,85 ]19,]5 G 9 14 898.6 -9.0_ 946.46

Z_IO.3Z _07.98 86.44 ]4 59 36 4567.2 28.89 22].6]

34J.14 Z_7.85 ]ZZ,79 6 54 ]9 749.6 -5.84 355.40

Z0B.Ya _7.56 81.87 ]6 24 19 4289.0 92.1? 199.60

N|0-COuR_ [X_EUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1495.7 SGR 1786.5 SG9 ATS.! ST 924.$ SR ]I6S .Z SS ]527.9

RRT *.8906 _ -.9887 RT_ ,9012 CRT -,9807 CR$ .9999 [ST -.9788

SG8 ZZtl.t RZ9 .]998 219 -,9807 L$4 Z117.9 MSA ]68.5 654 6.4

SOl _131,5 SGZ S12,9 THA 128.05 [11 14_2.9 EL2 |41.2 4LF ]28.25

LAUNCH OAT[ APR 24 1941,4 FLIGHT T|NE JL:_,00 ARRIVAL OAT[ AUG 22 1964

_[LXOC[NYRIC CONIC O|SYANC[ 939.178

RL ]3O.A? LJL -,00 _(_. Z19.83 VL 27.437 GA[ *3,ZP AZL 97,3| lEA |54.5! SNA

RP 108.60 LAP -3,14 _OP 8,54 VP 97.853 GAP ,2_ AZP 83,39 TAL Z08.99 TAP

R[ 9Q,999 GL *41,7J GP _J.�Z ZAL 114.88 ZAP 94.40 ETS 10.88 2AE 112.74 EYE

PLAN(70¢[NTRIC C*"JNJ_

¢9 Z?,9?E VHL 5.191 OLA -J8.98 RA_ 77,31 RAO 83U.| V[L |2,I98 PTH Z.19 VHP 4,508 OPA 75.47 RAP 89.27 [CC 1.4505

LNCH AZNTH _NCH _ _ L-I TIN_ _ |NJ LAT _NJ L(_G |NJ RT A$C |NJ AZNTH IN| TI_ POCST TIN ]NJ Z LAT IN| _ LONG

90.00 3 1 • I895. I9 *3,14 B.36 303.00 1]g.15 5 28 97 ]055,• ,55 J.93

9(',. 1] 4• 40 3970,M IS.Z8 ZLO.04 311.51 9J.89 19 15 30 4970.7 28.22 ZS1.37

JOU._O 6 lO 44 ]430,19 -4.86 351.24 30Z,ZI |19.58 6 94 35 890.2 -.69 944.71

|OO.OO ]9 |5 3iS $270.86 t9,89 2_.02 3||,55 90.49 J4 49 29 4670.9 29,64 219,22

JI0,O0 6 33 49 I•�S.4Z -8,ZZ 938,83 300.0Z I13.30 7 15 21 895,4 -9,79 932,55

||0,00 14 49 6 4978.44 94.06 ZIS,?i0 3|].44 88.94 |6 |Z 5 4978.4 59,26 206,55

01FF[/_NTIAL CI_QRECTIONS M|O-C(_JR$_ EX_UT|(_I ACCURACY ORBIT OETERMINAT|ON ACCURACY

TOE-],OZSD TRA -,7779 TC9 -,8933 BAU ,349| SOT |884._ 9GR ]844.0 969 129.4 ST ]155.8 SR ]295.6 S] 1526.6

ROE |.1 ?_f RRA ,1490 RC3 |._G? FAU .08_90 RRT *.911_ RRF -.9907 RTF ,9292 CRT -.9657 CR$ 1,0000 [ST -.9655

FO[-9.5756 eRA -,7167 ¢¢3-_.8110 8SP 7_49 908 1497,6 RZ9 .141| 219 -,9818 L$A 2906.9 NSA 170.5 $64 Y.2

80£ 1.5693 (IRA ,8188 8C9 1,4841 FSP -]360 $GI _441,8 9OZ 521,9 ?HA 132.16 _LJ 1790.1 EL2 145.9 ALF ]31.69

191.2_ [CC .17255 |NC 7.9200 vJ 29.61]

1.S0 RCA 108,G0 APO 159.89 V2 $4.895

10_.Z0 ZAC 118.43 [TC _75.5] CLP °97.06

_AUNCH OAT[ APR 24 J964 FLIGHT TZNE 12_.00 ARRIVAL OAT[ AUG 14 1964

HELIO<:ENYRIC CONIC

RL |$0.47 LAL -.00 LCq. 215,85 VL 27.422 GAL

RP 106.57 LAP -9,07 LOP 1].73 VP 37,852 GAP

RC 99._08 GL -44,_? CP 54.91ZAL IZ2.44 ZAP

PLAN£TC_ENTR]C CON|C

C3 30.060 VHL 5.A_3

LNCH AZNTH LNCH TIN(

90.00 3 97 _5

90.D0 1] 15 4|

100.O0 6 44 4

]O0.OO JZ 51 12

liD.00 ? 20 96

|10.00 14 92 10

0|FF[R[NTIAL C(;_QR[CT|ON$

T01-1.3_76 _RA -,6348 TC3 -.6936 8AU .37|5

RO£ 1.3911RRA .2074 RC9 1.1089 FAU .07540

F02-9.490] FRA -,580Z FC9-_.17|4 8SP 82_7

ODE 1.8949 BRA .8600 8C9 1.4ZZ| FSP -1189

0ISTANC£ 545.429

-5.18 AZL 98.J0 HC4 ]57,67 SHA 151,]4 [CC .1724J INC 8.0991 VJ 29.61J

.60 AZP 62,50 TAL Z06.A_ TAP 4.09 RCA ]08.35 APO 155.TS v] 34,905

97.19 Ers 18.10 ZAE 118.70 ETE 113,77 ZAC 192,04 ETC 276.70 CLP-102.46

0LA -Z].72 RAL 76,56 RAO 65M.2 V[L 12°906 PTH Z.2Z VHP 4.8?3 OPA 76.65 RAP 73.75 [CC 1.4947

L-| TIldE |NJ LAT IN| LONG ]N_ RT A$C |NJ 4ZNTH IN| TIME PO CST TAN ]NJ 2 LAT ]NJ 2 LONG

1361,25 -.2] 9.9Z 306,61 118.92 6 9 56 961,9 3.58 356.69

S?II.4Z 27,33 Z?O,Z6 315.96 96.90 12 S0 52 5111.4 26.Z0 26J,66

194?,71 -1.88 348.70 _05.68 119.84 ? 6 31 YA?.? Z,l| 340,|6

5400.19 Z9,49 141.60 913.80 95.50 14 22 12 4800.2 29.88 238,83

1193.23 -3.88 995.53 _9.19 129.79 7 41 9 693.2 +1.4J 329.30

3087,44 94.]9 ZZ4.Z] 316.16 9].97 15 56 57 4487,4 34.05 114.96

N|O-C(_lR$[ [X[CUT|ON ACCURACY ORBIT OET[RHINATION ACCURACY

SGY 1940,? SGR 1876,1 SG9 376.l ST 1415,0 9R 1414,2 $6 1_]1.6

RRT -.9247 RRF -,_9Z2 RTr ,9975 CRT -,9887CRs 1.0000 CaT -.9694

9G8 1699.9 RZ9 .1478 219 ",9825 L$A 1502.0 M94 172.9 SSA 6._

951 2848.0 9GZ 5Z3.6 THA 136.05 ELI 1993.6 EL2 150,? ALF 135,04

LAUNCH OA T[ APR 24 1964 FLIr._HT TIM( ]24,00 ARRIVAL OATE AUG 26 1964

H(LIO(;(NTRIC CONIC

RL ]30,47 _AL -.OO

Re IO8.33 LAP -Z,98

RC 101.630 GL -47.81

PLAN_T_ENTRIC CONIC

C9 34.099 VHL 5,_$9

LNCH AZMTH LklCN TIN( |NJ LAT

90.00 8 2_ 48 3,9_

¢O.00 lO 99 40 ZS.ZO

]O0.OO ? _8 55 1,77

IO0,O0 12 19 14 27,G?

]]O.OO ? 94 38 -3.08

110.OO |4 IO 1 99.30

OIrFCRCNTIAL CCIIR(¢T|ONI

TOE-I.Y189 TRA -.8889 TC9 -.8972 8AU .3938

RO( 1.5484 l_A .laY'0 RC3 .944_ FAU ,OGII?

FD£-9.2946 FRA -,4385 F23-1,35_1 83P 88_1

801 2.9121 BRA .9004 8C9 |,90_5 FSP -1(X_8

0ISTANCE 391.649

LOt. 213.85 VL 27.403 GAL -5.07 AZL 99.12 H.CA 160.84 5J4A 13].01 ECC .17237 INC 9.1202 Vl 29,611

L_P 14,_| VP 97,850 GAP ._? AZP 8|,38 TAL _05°77 TAP 6,81RCA 108.49 APO ]59.59 V2 34o916

GP 58.9Z ZAL 119,60 ZAP _),|Z ITS ZZ,0J ZA[ 1J4.14 [TE J16,31 ZAC ]56.08 ETC 178,18 CLP-IO7.g9

OLA -24.83 RAL 80.09 RAD 65M,3 V[L 12.469 PTH 2,28 VHP 5.988 DPA 81.84 RAP 3?.96 ECC |.56J2

L-I TIN|. IN| LOIG |NJ RT ASC IN| AZNTH IN| TIN| PO CST TIN IN| 2 LAT IN| 2 LONG

1491,Ol 3_.03 9ll._O 118.08 6_59 39 83],0 7,?J 949,_5

8|7.08 306,04 3_0.09 |03.36 10 45 57 17.1 26.79 297.73

|_40,]8 340.80 9IO,S? 1|9.84 ? 49 35 640.Z 5.79 394.25

53?1.18 259,_9 320.64 10I.79 13 52 6 A971.2 29,D1 251.43

115_.90 391.66 307.55 124.08 8 19 5? 539.5 1.41 323.46

3ZZ4.$2 134.8Z 3_1.79 98.J9 15 37 5 4624.6 34.09 2ZS.6T

M|0-¢(_J_S[ [X[CUTJOI ACCURACY ORBIT DE T[RNINA T|ON ACCURACY

$GT _O5,G SCAt 1882.4 8G9 318.3 3T ]?]].9 $R I_18,5 SS 14Y6.?

RRT o,_314 RRf" -o_992 RT¢ ,9480 CRT -.9905 CRS .9999 CST -,9922

SGB _899.7 RZ9 .1522 R|3 -,9894 L$A 2718.d N$A 173,3 $$A 4.8

$GJ _650,8 $62 5)0,| THA |_9,8_ EL| 2282._ _LZ 156,4 ALF |38.45

|5¢4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19645

LAUNCH OAT[ APN 24 1954 FLIGNT Tile( IZ6.O0 4RR[VAL DAT[ 4UG 28 1964

HELIOCENTmlC C_IC

RL 150.4F LAL -.00

lP 10|.|0 LAP -2.|9

RC IO5.951GL -51.49

PLAN_TOC(NTRIC CONIC

C3 40.592 VHL S.370 OLA -28.37 RAL

_NCH AZNTH INCH TIM( L-I ?|14( INJ LAT

8@.22 | 24 5| I116.|1 _15.05

91.?| I S5 5 1019.Zl 15.06

100.00 8 41 21 1063.64 7.69

100.00 11 21 22 5|$5.|4 ZZ.69

lID,DO | 4D 40 IO|5,|O ,SO

110.00 13 39 33 540Q.26 30.72

01FFER[NTIAL C_iWRECTIO(41$

YD(-2.25|1 TRA -.9334 TC3 -.8329 84U .eOZ)

ROE J.?SRZ RRA .OSlZ RC3 .7340 FA@ .04649

FD(-Z.9|�Z FRA -.295| FC3 -.9917 B|P 9484

60( Z.9|19 MA .934| 6C3 1.1101FSP -|10

01STANCE 357.836

LOL Z|).|5 VL 27.38T GAL °4.94 AZL IO0.53 HCa 164.DO JM4A 130.|6 (CC .17241 INC10.5282 Vl 29.61]

LOP 19.10 VP 3?,|4| GAP 1.33 AZP 79.|? TAL 205.04 TAP 9.04 RCA 108.30 APO 155.42 V2 34.929

CP 65.52 zAL 11|.31ZAP 100.2| (VS Z|.97 ZA( 109.25 (T( 123.30 ZAC 140.72 (TC 2|0.28 CLP-113.59

81.87 RAO 6564.6 V[L 12.?T6 PTH Z.$1VHP 6.I54 0PA 84.13 RAP 22.29 (CC 1.6e79

JNJ LONG |NJ RT ARC INJ AZRTN JNJ YI/4_ POC�T TIN ;NJ 2 LAT JNJ 2 LONG

338.69 321.99 114.34 9 43 35 516.| 19.21 351.45

331.55 32Z.D0 114.33 9 12 4 419.2 10.22 324.30

331.04 310.23 118.98 8 59 5 453.E 11.50 324.52

27|.03 323.28 110.O1 IT 58 38 5235.? 25.20 270.14

326.77 3J3.0D 124.18 9 5| 25 465.8 4.90 520.56

248.34 328.18 ID5.79 15 9 33 4806.5 32.5| 259.61

N|O-COI,)R_ll[ (X[CUTI(_I ACCURACY ORBIT OET(RNINATI_ ACC_IQACY

SGT 2482.1 |GR 1|37.9 SG5 297.9 ST 2051.3 SR 15|1.Y S$ 1425.4

RRY -.9_23 RRF -.9929 RTF .9568 CRY -.9918 CRS .9997 C|T -.9944

$88 3088.3 R23 .1545 RI3 -.9845 LSA 2951.2 NSA 170.1 $SA 5.?

|GJ 3040.8 $82 542.0 THA 144.06 ELi 25|5.1 EL_ 162.0 ALF 142.4)

L4ONCH |ATE Al_q T4 1984 FLZC, HT ?fM( 128,00 ARRIVAL OAT[ AUG 30 1964

HELIOCENTRIC CONIC

RL 150.4? LAL -.00

RP 10|.4| LAP -2.19

RC ID|.Z?O GL -55.59

PLAN(TOC(NTRIC CONIC

¢_ 52.014 VHL ?.212

_NEN AZN?H L_H TIM(

?3.?T 4 43 |

I08.2| IO 55 30

73.72 8 43 |

106.20 10 55 _O

110.00 0 55 J4

11D.OO IT 43 52

0ISTANCE 363.894

LOt. 213.|5 VL 2?,339 GAL -4.81 AZL 102.61 _CA 167.14 SNA 130.89 [CC .17253 1NC12.6068 Vl 29.611

LOP 21.28 V| $7.840 GAP 1.8? AZP TT.TO TAL Z04.24 YAP 11.39 RCA 108.14 APO 155.24 v2 54.941

G? M,8| ZA_ 112.4_ 2AP 100.48 [?8 38.04 ZA[ 103.9| 2T[ 1T9.96 ZAC |46.17 £TC 283.|5 CLP-12D,_J

OLA -32.32 RAL 84.ZO RAO 6588,9 V(L 13.187 PTH 2,40 VMP ?.2SKI DPA 82.88 RAP 332.82 [CC 1,8560

L-I T|N[ INJ LAT |NJ LONG ;NJ RT A$C |NJ AZNTH ;NJ TIM( P| CST TIN |NJ Z LAT INJ Z LONG

1534.T3 I4.97 9.87 3Tt. J9 119.99 ? | 40 934.T 19.72 2.?0

726.28 14.9| 34139.78 329.T0 11|.98 I1 ? 3? 126.3 18.73 302.01

1334.23 14,_7 8.6? 320,19 119.99 ? 8 40 934.2 19.?2 2.T0

?28.28 14,98 309.78 329.Z0 118.88 11 ? 37 126.3 18.73 302.81

916.90 6.1T 3|6.9T 323.74 |23,69 IO 9 l| 316.9 10.55 51Z.63

5878.95 24.17 2|0,87 33d. JS 1|4.94 J4 J8 32 5079.? Z?.32 259.12

OROIT 0(T[RNINATI(_4 ACCURACY

ST 24|5.6 $R 1544._ $$ 1558.7

CRT -.9916 CNS .9991 CST -.9962

L$A 3205.8 NSA 180.6 SS4 2.?

ELI 29D4.3 EL2 169;5 ALF 14S.D3

DIFFERENTIAL CQQRECTIONS

TOE-3.0|44 TRA -.9|15 TC3 -.4957 BAU .5894

ROE 1.9433 RRA -.IO55 RE3 .4|43 FAU .0323|

FO[oT.?|44 FRA -.1733 rc3 -.5384 OR| lOI3I

OO[ 3.3433 HA .9|72 8¢3 .9477 F|P -823

MI0-COU4e_E [XtCUTJO4 ACCURACY

8GT 27_8.0 SGR 1897,4 983 198.5

P_IT -.9253 RRF -.9889 RTF .966D

|¢,AI 32T2.8 RT3 .1510 R45 -.9||3

8GJ 3224.5 SG_ 358,7 THA 149,69

LAUNCH 04T( &PR 24 1964 FLIGHT TIM( 130.00 ARRIVAL OAT[ $(P I ]954

HELIOCENTRIC CONIC

R_ I50.47 LA_ °.00

RP JO|.42 LAP -2.67

RC IO|.585 GL -59.94

P_4N_TOC[NTRIC C_IC

C5 YS.Z8T VHL 6.6?9

LNC_ 4ZNTH LNCH TIM(

65.|8 6 9 56

114.12 11 54 54

65.|| 6 8 56

114.1Z |1 54 54

65,|8 | 8 56

114.1Z 11 54 54

O|FFERENTIA_ CORR(CTIONS

?0[-4.541| TRA -.9OO5 ?C3 -.4?49 8AU .5210

RD( 1,?410 RRA -.4133 RC3 .20|1FAu .0I|99

F0(-2.4404 FRA -.0_48 FC3 -.21|4 OR| lOCK)4

BD( 4.8|43 BRA .9_ 8C3 .5177 FSP -443

OISTANC[ 3?0.10E

LOL 215.85 V_ 27._32 GAL -4.|5 AZL 106.00 _A 170.28 SNA 130.51 [CO .172?1 INC15.9994 vl 29._1J

LOP 24.49 vP 37,|33 GAP 1._9 AZP ?4.22 TAL 203.36 TAP 13.62 RCA 10T.97 APO 153,05 V2 34.95)

G? 75.23 ZAL 10|.00 ZAP 99.61 [TS 32.89 2A[ 96.81ET( 142.17 ZAC 152.72 (TC 291.91 CkP°I30.90

0LA -5|,55 RAL 97.36-RA0 15_9.5 VEL 14.022 PTH Z.5| VNP 9.252 0PA ??.64 RAP 506.6? [CC 2.258?

L-| TIN( INJ LA? _NJ LONG |NJ R? AS_ INJ AZNTH _NJ T|M( POCST TIN INJ 2 LAY INJ 2 LONG

1765.70 13.35 2|.75 339.67 124.33 6 30 22 1165.? 17.76 20.25

673.12 13.36 _04.S0 338,88 124.32 12 6 ? 73.1 17.?? Ze8.OR

1795.70 13.33 28.75 330.6? ;24.33 6 38 22 1165.? 17.76 20.23

6T3.IZ 13.3| 304.60 338.68 124.3T IZ | ? 73.1 17.77 298.0_

J?|3.?D 13,3_ 20,75 338°|? 124,33 6 3| 22 1J|5.? 17.76 20.25

673.12 13.36 304.10 338.68 124.32 IZ 9 7 73.1 1Y.?? 298.08

NZD-COUR_ (X_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3197.4 SGA 1251.? $05 145.1 ST 300?.? SR 1155.O $$ 1286.4

RR? -.87_0 RRt r -.93_9 RTF .9?91 CR? -.9869 CR$ .9952 CRY -.99_D

$g8 3433.7 R23 .13?9 RI_ -.9892 kSA 3465.1MSA 182.0 SSA 1.9

$81 33|4.9 $C,Z 576.? THA 160.54 [LI 3217.1 EL2 174.4 4LF 159.18

L4_CH 047£ A_'W 24 |9t34 FL|GHT TIN[ I3Z._)O ARRIVAL 04T£ SEP 3 1_64

Ht[LIOCENTRIC CONIC

RL 150.47 LAL -.DO

R? 109.$1 LAP -2.55

RC JIO,189 _L "13.||

PLAM(TOCENTRIC C_IC

C3 135.2_1 VHt. 11.128

LNC_ A2NTH LNCff T|M(

_O.12 5 58 37

119.18 12 42 15

• 0.12 5 58 37

116.08 12 42 15

eo.1£ 5 59 _

119.|+ IT 42 1S

OIFF[NI[NT|AL CORlitI[CTION_

TOE-|.?|93 TRA -,2887 TC3 -.183| BAU

R0(-2.0219 RffA -.9823

FDE-T._?19 IRA .0350

80( ?.0|49 MA l.OIS?

01STANC[ 378.131

LOt. 213.83 VL 27,304 GAL -4.48 AZL 112.Sl HCA 173.32 SNA 1_0.31 (CC .17Z|? INCZZ.SD�E vl 29.611

LOP 27.88 vP 3T.824 GAP 2.28 AZP 6_,83 TAL ZO2.38 TAP 19.6_ RCA 10T.78 APO 152.84 v2 34.966

GP 8T.03 ZAL 10_.88 ZAP 97._ [TS 89.74 24( 88.11 [TE J78.42 ZAC 16Oo|6 £TC 316.7J CLP°163.43

DLA -40,2d RAL 82.13 RA0 85?0.5 VI[L 1_.017 PTH 2.82 VHP 13.134 0PA 89.3| RAP 296.$4 ECC 3.2254

L-| TIM( ZNJ LA? |NJ LONG |NJ RT A$C INJ AZNTH |NJ TIM[ PO C|T TIN INJ 2 LAT INJ Z LONG

I97J.88 8.21 40.6_ 391.07 |T_.39 8 32 29 1372.0 14.22 _4.66

?19,_8 9.23 304._9 3_1.08 128.34 12 54 11 115.? 14.23 298.99

1971.98 9.21 40._I_ 331.07 1_9.35 6 32 29 I3?Z.0 14.22 _4.66

713.94 9.23 304.95 331,08 129.34 12 54 11 115.7 14.23 298.99

|971.9_ 9.21 40.|2 351.O? 12_.35 | 3T T9 1372.0 14.22 34.66

715o04 9,E3 304.95 351,08 129,34 12 54 IJ 115.? 14.23 298,99

NIO-COURK [X(CUTfON ACCURACY ORBIT O(T(RNINATi_I 4CCURACY

.2988 $GT 3362.1 $GR 1181.1 $83 97.1 ST 3335.| SR 1014.2 SS ]270.4

RC3 °.00|3 rAU .00641 R_T .8865 Rift .8309 RTr .99?0 CR? .9851 CR5 -.9|1J CST -.9998

FC3 -.O410 89P J0976 |88 3363._ R23 -.1159 RJ3 .9924 L$A 3?0|,| N$A J72.? $$A 1.5

|C3 .165| FSP -29| $81 33J9,? SG2 363,5 THA 17.39 ELI _4|2.6 EL2 167.3 ALF 16.71

1585



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19643

L4UN<N OAT( AffR 24 |164 FLIGHT T|N( 114.00 6RRXV4L OAT( JEP S 1934

M(LIOCENIRIC CONIC

BL IS0.4Y LAL -.00

RP ]08.34 LAP -Z.4t

#C IX).|01GL -62.80

PLAN(YOCENYmIC C(3_1C

C$ 378,170 VHL 19.)19

LNCN AZNTH Lk_ff T|I4(

40.4? • )5 IZ

Jig. S) 13 IZ 51

60.4? I IS JZ

119._ 13 ]Z 51

60.67 6 J_ JZ

119.51 13 lZ S|

LOL Z13.85 VL t?.Z?4 G4L

LOP 50.8| VP $?.8|4 GAP

GP ??.35 ZAL 97.$7 ZaP

0ZSTJNC( _1.90|

-4.Z4 AZL JZS.I? _Ca ITI.I$ SN4 130.10 [¢C .I?ZSI INC39.173D Vl £9.411

Z.SZ AZP 10.tf Y4L 10|,ll -TAP if.Z? RCA 10?.lZ 4PO |5£.58 V• 14.l?9

94.?0 [TS 151.5E Z4( 74.18 [T[ •$?.?8 ZAC 138.15 (TO 341.78 CLP 111.84

0LA -18.87 NAL 100.45 840 857E.0 v(b

L-| TIN( |NJ LAT IN| LONG |NJ

7117.74 2.TT 4?.14

870.00 E.M 3lE.64

• ||•.E4 •.77 47.14

_70.00 E.79 $1£.$4

• tIE.E4 E.?? 47.|4

870.00 •.79 31E.14

EE.E55 PTH 3.E5 VHP •3.146 OPA 55,55 RAP El4.0• (CO 7,154?

RT AJUC IN| AZNTH IN| TIN[ POCST T|N IN| • LAY IN| • LONG

?.08 1Z9.79 T 1O _4 ZSI•.E T.8_ 4|.59

1.10 1E9.19 1) E1 El ETO.O 7.98 3OS,88

?.08 1E8.79 ? 10 E4 151E.E 7.84 41.$S

?.10 1E9.79 13 E? •1 E?O.O 7.88 504.08

7.09 1E9.79 7 10 24 151Z.E 7.86 4|.36

1.|0 JEt.?9 15 E7 El •70,0 T.88 304.18

(_rcuT|ON ACCURACY OilSZT O(T(RN|NAT|ON ACCURACY

$GR $S_.3 $83 65.? S1 180.8 SR 1481.8 S) 1487._

RRF .S_45 NTF .EE88 CJET .40J5 CRS *.8885 CST -.4407

RE3 -.lOS) R13 .9947 LSA _0|.S NSa 171.1 SS4 .4

$GZ 538.E THM 89.87 (LI 3484.6 EL• 165.6 ALF 88.81

OIFf(R(NTIAL COmR(¢T|ONS N|O*COUR_

IO( -.2441 TRa 1.43E1 TO3 -.0148 8_U .1_19 $GT 560.$

R0-1|.79E| _4 .ON) RC) .|4J0 F_-.OJE|4 _T .|•IT

FD(-E.SE4J FRA .EZP7 FC3 °0_91 99P JOJ_J_ $_ 35_0.4

90(11.1948 MA 1.4354 _) .14|9 FtP -|IHI' JG| 38)8.8

LJU_H 047[ APW E4 I944 FLIGHT TJN[ I_.00 ARRIVAL 0AT| S(P ? 19Sa

H(L|O((NTR|C _lC

RL |50,47 LAL -.00

RP 108.30 LAP -E.ED

R¢ 1|5o489 G_ 44._0

PLAN[TOC[NTN|¢ CONIC

¢31488.4JO _ _._SE

uNCM JZ_TN LNCN TIN(

30.88 JR £8 8

148.YE 5 _J _8

$0.E9 |9 £J g

141,ff 5 _ El

$0.E9 19 J_l 9

148.?E 8 •8

LOL _13.88 VL ET.E4E GAL

_4.07 VP 31.90_ r_4P

GP -4_.?0 Z,t_. IM,O$ ZA8

018TANC( )�I.ISO

-4._ AZL 5.55 HC_ 19E.30 Sl4A 1_9._ [CC .17781

3,?0 AZP 1?4,4l TA_ _OE.il TAP E4.fl RCA 10t.??

94.0_ (78 l_0.18 ZA( 55.85 (T( _.10 ZAC 5E.IO

0LA 43.99 RA_ |_.99 RAO 9514.E VI[L _.934 PTH ).58 VlfP _0.144 OPA -68.5E

L-| T|N( |NJ LAT |NJ _ [NJ gY A_C |NJ A•NTH |NJ T|N[ POCST T|N

_O/_._1 I,E9 E4_.41 48.48 E8,)8 L_O 5_ 40 447E.1

)_I.E| J,E9 J0J.S0 4_,41 E9.18 9 EE )8 E?87._

SO_,O_ |._ E41,41 49.49 E8.)8 _ 5E 40 447E,1

$$41.E1 |._ 10|,_0 49.4? E8._8 8 EE _8 •78?._

_O1_.0_ |.El E4_.4| 48.49 E8.38 _0 5E 40 441•.|

3_1.E| |.E8 S0J.SO . 49.47 E8,38 S E• )8 E?8?.E

|1K|4.4480 Vl •8.611

APO 15E.88 v• $4.88Z

(TC •76.18 ¢_P 84._4

0IFFEN(NT|AL CX]INI[CTION8

70(-e.O_Yl TRA-I.O00_ Y¢$ -.1040 _ 4.$310

110(-8.90&_ _A-S.4404 RC_ -.lit| F_U-.0?_O

_0( 1.980E PRa 1.E185 FC$ .0434 BSP 94_9

00(10.7497 MM 5.$598 8C$ ._111FJ_ -Ill

NZO-C_J_'SI[ [X£CUY:ON ACCURACY

9GT 1149.1 IM |719.9 IG3 53.?

NlIT .NI?? _ -.9t;_? 8TF -.977J

SG4 _E.9 1_3 -.0995 _13 -.9_51

RAP53?.)• [(C•5.1185

IN| • LAT ZNJ • LONG

-5.80 •40°•7

-5.88 _1.16

°5.80 740.77

-5.08 98,56

°5°80 Z40,•?

-5.88 98.56

ORBIT OETERNINATION ACCURACY

ST 905.E _ |44)._ $$ |407.8

CR7 .841| CRS .8888 CST .8564

LSA E|97.4 NSA _16.5 SSA .S

(41 1380.5 [L_ •13.5 ALF 38.56

LAUNCH 0AT[ APR •4 l H4 FLIGHT TIN| 119.00 MRR|YAL OAT( S(P 8 |864

N(LIOCEtYRI( ¢ON|(

RL 180,47 LAL -.00 LO_ •15.85 VL ZT.E08 GAL

RP IOt.•i LAP -•.14 LOP )?.E7 VP )?.791 GAP

RC 117.?90 GL 83.81 GP -T7.50 ZAL 88.99 ZAP

PLAN[TO(_NY_|¢ ¢ON|C

C) _37,$81VHL 18.041 0LA 83.?8 WAL J81.09 RAO 8571.5 ¥(L

LNCH AZNTH bk_H TIN( L-| TIN( |NJ L4T IN| LONG |NJ

?.OI EO 9 •) 4894.78 -?.E?

177.84 7 43 78 $11_1.04 -?.E?

7.04 _D 8 •5 4884.79 -7.ET

17•.84 ? 43_ 314_|.04 -?.E?

7.08 ZO 9 •3 4_4.79 -7.E7

17E.84 ? 43 El 3199,08 -7.E?

OIFF[_[N_|AL COR_fl[CT|ON_

yo( -.09£4 T_M .3010 TC) - _ )l 8_U .E_IE

no(-4.8987 _A -.8958 RC$ *.0_34 F_U-.002C

FO( .7788 FNA .•L_ FC$ .00_ 88P 11304

80( 4._988 BR4 1.0401 8¢3 .0848 r_ -El•

O|JTANC( $f5.718

*4.El AZL 57._$ NCA 194.04 SN4 1•8.65 (CO .17618 IN(51.0?I0 Vl •8.811

3.38 AZP |EE.0I TAL E00.)8 TAP _4.44 RCA 104.90 APO 15•.48 V• 55.006

_.81 [TS El0.4) ZA[ 84.75 (T( JET.GG ZAC _0.g• [TC 505.78 CLP 1_5.£4

18.4_0 PTH $.ll VffP E|._0 0P4 -89,)0 RAP 66.50 (CO 5,•558

RT ASC |NJ AZNTH |NJ TIN| POCSY TIN |NJ • LAT IN| • LONG

E54.45 ?0.E9 8.E8 •J )l 37 4)84.8 -15.•E •53,85

1_.70 70.E5 4.E8 9 $6 )4 •508.1 -15.f• 88.£E

E54.41 70.E9 8,78, •| )t )7 4)84.8 -|5.•• •53.85

M.70 70.Ef 6.E8 9 38 34 •588.J -IS.E• 88.•E

E84.4_ TO.E9 8.E6 El )i 17 4584.8 -15.•• 255.85

_.70 ?O.E$ 8.E8 8 38 54 E588.! ' -15.£• 88._•

NID°C, OURSI[ [X(CUTION ACCURACY _9|T OETERNINAT|ON ACCtM'ACY

I&T _5.1 94 3749.S S_$ 87.8 ST E88.5 S_ _58.• 83 675._

NNT -.9579 NN5 r *._ff RTF .SEt? CRY -.3851CR$ .8885 C$Y -.541_

V,4 _t19.$ RE) -.ill4 Rt$ -.888? _S4 Z148.) USA _8•.5 $$A .5

_l _4?.E _,_ 4_N1.4 THA 101.05 ELl E04•.7 (L• •74.7 ALF 95.38

LAUNCH DAY[ A_W E4 1944 FLIGHT TJN( 140.00 4RR|¥AL 047( 8(P l| 1934

_L|O((NTRIC ¢CNJC

RL 180.47 L4L -.00

IP 1_8,•E LAP -|._1

_¢ 1_O.074 GL 8l.O!

PLAN[TO¢(NTR|C ¢_N|C

C) I_.011 V_ 9.145

LNCJ4 AINTH LN_H TIN[

8.$$ l) 40

178.67 ] I_l _0

S.$$ I_ 49 _O

17).81 3 I_ "JI0

8.$$ IS 49 $0

193.91 ) I_1 90

0|9TA_¢[ 401.474

LO_ E1_.85 VL £1.114 GAL -3.98 AZL 78,_E HCA 196.81 SNA 179.41ECC .17641

LOP 40.47 VP 37.77J GAP 3.91 _ZP INcH T&L |99.04 TAP E5.85 NCA |0&.58

GP -71.40 ZAL 108.14 ZAP 10_._? [T8 EH,19 ZA[ _8.| 7 [Y[ E|E.91 •AC 8.78

OLA 84.4_ RA_ _._l 840 93_P.9 V[L 14.1_0 PTH E.S8 VHP JE.9_8 oP4 -55.84

L-J TIN( |NJ LAY |NJ _ |NJ RT AII_C IN| AZNTH IN| TIN( POC|Y Y|N

4781.45 -El.Re ES4.E] 4.04 9.00 l? 9 IX 4181.4

L_?$.97 -£1.78 8?.91 4.OE 9.00 4 IS $4 E$?$.?

4_Pl.43 -El.T0 _54.E3 4.D4 8.00 IT 8 11 4191.4

E1P?3.97 -E3.18 97.81 4.0E 8.00 4 IS 54 E)Y$.?

4_P|.43 -El.Y4 £$4.E$ 4,04 6.00 |7 9 |J 4191.4

L_Pl$.87 -El.Y0 97.91 4.0_ 9.00 4 15 54 E378.?

|N¢18.7799 Vl •9.611

APO 15•.•6 V_ 15.019

[TC 557.35 ¢LP-|88.00

0|_FKN(N1|AL CC_ECTION4

70( 1.04Ol T_A -.0_P$ T¢3 -_4140 _ .S£$S

q .$4_ R_A .0Y$? KS -.I_IS _AU .0]11_

F0[ 1,9J$$ F_A .00_ F¢] o.|4107 _ |_79

N|0-(OI�II( |vlrcu?|ON ACCURACY

S4;T _79.9 _ 511._ 94_ 84.9

8f_T .$157 _ ,8_4 RTF ._84•

srdl 40EI.8 RE3 .14419 n|3 .8955

S_| _f5.9 S_2 553.0 TNA ).1_

RAP 8J.89 [CC •.3148

|NJ E LAT |NJ • _ONG

-_8.?• •55.88

-E8.71 87.•7

-28.?• •58._

-_9.?! 87.•7

-E9.7£ •55.88

-_8.?| 8T.•Y

ORg|T 0(T(RN|N4Y|ON ACCUWACY

ST 31170.6 M E67.0 85 1160.5

CRT .8_04 ¢R$ -.$474 _$T -,8888

LSA 4048.5 N$A |0|.O 8_A l,J

(L| _8?8.8 [LZ 157.4 _LF _.E4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH OAT[ APR 24 1944 FLfr,_r rl_ 142.00 ARRIVAL OAT[ SIP |_ I664

HELI(X(IYRIC COIIIC

RL 150.4 7 LAL -,00

mP 10g. IT LAP -1.|$

RC |ZZ.$$1 GL 5$,15

PLAN£T_[NTRIC CONIC

C3 $0.6Q6 VHL &.234

LNCH AZMTH LNCH T|MI[

15.E4 15 It 47

164.76 Z 14 55

15.14 15 11 47

164.76 I 14 55

15.ZA 15 11 47

164.76 Z 14 55

DiSTAl( 407.425

LOt. Z|$.#5 VL ZT,I$# GAL -$.75 AZL 79.$? HCI

L(_' 45.9# vP $1,795 GAP 4.08 AZP IO0.47 TAL

GP -6#.9t ZAL 110.95 ZAP 106.33 (TS 310.1S ZA(

10#.99 /41A 179.19 (CC .I?Y0$

19Y.#Z YAP 2Y.#l RCA 106.30

1O#.?l [T[ ZtA.O$ ZAC S.64

0LA 79.91 RAL 62.71 RAO 451_.5 VI[L It.958 PTH t.)0 VHP 9.$07 0PA -45.57

L-| TIN( INJ LAT INJ LONG INJ RT ASC ZNJ AtNTH INJ TIN( PO C9T TIN

45t4.45 -At.#S 244.07 34_.69 15.99 16 18 21 3994.4

1807.81 -$t.#A 06.19 343.9? 15.## 3 1 43 tL_)7.#

4594.45 -31.65 144.07 345.99 15o99 16 t# 11 3694.4

t#07.61 -32.64 #9.t# 34_.67 15.98 3 1 43 2107.6

4594.45 -$t.65 244.07 343.#9 15.99 19 26 tl 3#94.4

tOO?.#l -_t.64 #9.M 343.0Y 15.98 $ I 45 2107.8

0|FF[R[NTIAL C_111[C71ON9

r0[ $.5194 7RA -.$_i? TC3-1.1991 I_ .?|#5

RO[ 1.2177 RRA .0(301 RC3 -.54JJ FAU .0_34

FO[ 1.460$ FNA -.Oel_ FC3 0.64_?0 B5P 11714

60[ 3.Y336 MA .3647 BC3 3,3819 F.tP -486

NI0-COI,_IM[ 2X£CUTION ACCURACY

9X, T MII.9 JG_ 1311.? SG$ 13#.$

RRT ,Ira# RRt r .SNI6Z RTF .9?18

st,8 A107,0 RZ3 .1956 RI3 ,9797

_J 4071.? _ 4#1.7 7HA 17.S_

INCIO.9297 Vl tg.tll

APO IS2.05 V2 $S.O$t

[TC $05.05 CLP-150.99

RAP 65.91 [CO 1.6397

INJ 2 LAT IHJ 2 LQNG

-40,50 241.60

-40.50 15.79

-40.50 241.60

-40.50 63.79

-40.SO 741.60

-40,50 65.7t

ORBIT GETERNIMATION ACC_ACY

ST 3175.$ 9JI 1119.$ 66 1061o£

CRT °99J0 CRS -°)981 Cl? -°JJT_

LSA 39tlo0 MTA I55.I 66A 1.#

ELI $A59.4 ELI J4|.? ALF J|.?S

L_AuNCH DAY( APR ZA 1944 FL|GHT TIN( 144,00 ARRIVAL OAY( 6(P |S |964

HtEL/O([NYRIC CONIC

150.47 LAL -.00JON,I$ LAP -|.47

RC 174.ei# GL 44.?9

PLAIq[TOC(NTRIC CONIC

C$ 14.7#6 VHL A.gt#

LNCH AZMTH LNCH TZN(

25,00 15 34 51

155,O0 I 57 11

2g.00 15 $4 51

155.O0 1 57 If

25.00 15 $4 51

155.00 I 57 ]l

0IFF[R(NTIAL CCR'R(CTION8

T0[ Z,457# TRA -.4#50 TC3-t,1594 BAt# .76#0

ROE .9589 RgA -.0ti_ RC3 -.09S0 FAU .04t01

fO[ 1,$139 FRA -.1000 FCA-I.41H_I 9_LP 13143

90[ 2.6511 IMIA .4659 #C3 t.4599 rIP -93#

OIl?ARC[ 413.4£4

L_ ?|3.IS VL 77.100 GAL -3,51 AZL It.It HCA 113.14 SMA 11#.91 [CC .it?#4 IN# 7.3?5# vJ 19.611

LOP 44.#1 YP 3?.TS| GAP 4.$? AZP t?.|t TA_ |99,1| YAP L_1.74 RCA !05.68 APO 151.#$ V7 $5.046

GP -90.?t ZAL IIS.41 ZAP II4.ZI IT# _13.34 7A( |13.06 (?( _74.0| ZAC |9.85 (TC 7#9.$? CLP-I4?.I?

OLA IMI.14 RAL 83.3(I NA0 9546.0 'lfl[L 17.070 PTH

L*! 7114( INJ LAY |NJ LCNG |NJ RT AIC

445].H -38.30 t£1,tI 354.95 t#.$O II 49 4

t?|_._HJ -M.30 #_.14 334._1 t#°_O t 41 14

4453.J_ -AI._JO _Z_.gI 334.93 7#.30 1# 49 4

t?lT,H -_1._0 81.14 354.91 t|.30 t 41 14

4453.69 -_MJ.$O _tt.5J 334.t$ It.30 19 49 4

2?lt._H_ -311o30 #t,14 334.91 18.$O t 42 td

_I0oCGNIS( [X£CUTION ACCk_ACY

IGT St)tt.# _ 1449.9 IG3 185.4

RRT ,t4Ot RRF ,_H343 IT? .9938

4|#5.9 Rt3 .ttOI RI3 .973t

9GI 4159.# 9_t 4M.0 THA 19.40

t.19 WiP -7,$97 OPA -37.01 NAP 67.32 [CO 1.3998

|NJ AZI4TH INJ TIN( POC$Y TIM INJ t LAT INJ 2 LONG

_54.0 -45.25 124.99

7113.0 -45.12 ??.18

_54.0 -45.13 tt4.96

Ill3,0 -45,22 77,18

3054,0 -45.23 124.96

tI|$.0 -45.12 77.18

C11_81T O(T[R_INATION ACCURACY

ST t993,7 M 1092.0 IS 100_.8

CRT .9907 CR$ -.9_9t C$T -.9953

LSA $247.9 NSA 158.6 SSA 3.1

ILl 3089.6 ELI 139.4 ALF 20.54

LAUNCH 0Af_ APR 74 I'_54 FLIGHT TIN( 149.00 ARRIVAL 04T[ S(P 17 1644

H(LIO_(NTRIC CONIC

RL 150.47 LAL -.00

NP 108.09 LAP -|.S0

NC 126.676 CL 39.62

PLAN(TOC(NTRIC CONIC

C$ 17.7_6 VHL 4.t|4

LNC_ AZMTH LNCN TIM( L-I TIN( INJ LAT

$4.34 16 5 26 4343.73 -39,41

145.66 1 44 5 2973_10 -3#.40

_4.S4 16 5 28 4543.)3 -3#.41

145.66 1 44 5 2673.10 -39.40

54.$4 16 5 18 4345.73 -$9.41

145.66 I 44 5 2973.10 -39,40

OIFFER[NT1AL CONRI[CT|ON.$

TD[ 1.6939 TRA -,4#49 7C3-3°1959 #Au .8|07

ND( .TOni RRA .0139 RC3-J.1971 FAU °04_47

rD[ J.1_24 FRA -.O414 F¢3-t.4O_S 8SP J1139

#DE Z.O_Zl MA .4647 8C3 3.4177 F.SP -973

0ISTANC£ 419.441

LOL 215.95 VL 27.062 GAL -$.t# AZL #4.64 I,K:A

LOP 50.09 YP 3?,?39 ;AP 4,99 AZP 95.15 TAL

GP -53r92 ZAL 1|#.S0 ZAP 119.?1 [T$ $14.#4 ZA(

196.31 I_tA 119.65 (CC .IT#TT IUC 5.$$$Y vl f9.611

195.$8 TAP $1.68 RCA 105.65 APO 151.65 VZ $5.05J

117.95 IT( 2_1.59 ZAC 25.71 (TC 260o41 CLP-146.66

OLA 00.21 RAL #5.5? RA0 65_?.? VKL 11.799 PTH t.O9 VHP 6.957 OPA -_9.64 RAP 00,55 (CC 1.291_

INJ L_NG INJ R? A$C lxJ AZRTN INJ TIN(

t15.31 $t?.SA 40.00 17 17 52

?#.tJ 317.55 39.99 t t# 38

115.31 377,54 40.00 I? I? 52

?1._1 3_7.53 39.99 2 28 3_

115.31 3t?.54 40.00 17 17 52

?#.tl 317,53 )9.99 2 26 $9

_IO-CC¢_R [XI[CUTION A¢C_ACv

J5G7 396S.t SIN 13_H_.J SG3 t14.7

RIQT ,t3_9 _ ._35 RTF .9574

61#4.4 #t3 ._1RJ3 .9_2#

_I 4I#?.0 _*_ 476.4 ?HA I#.47

PO CST TIN INJ 2 LAT INJ 2 LONG

3745.? -45.31 206,4_

2075.1 -45.$1 Yl.3Z

$745.7 -45.32 _06.4_

t073.1 -45.$1 71.3Z

3743.? -45.$2 £06.42

Z0?$.I -45.31 71.$2

ORBIT 0(T£RNINATION ACCURACY

ST t909.5 _ 994°7 66 933.4

CRT .9694 CRS -.9994 C$T -.9615

LSA 7976.A NSA J79,9 SAA 4.6

[Ll t7?5,_ (L7 146.9 ALF ZO,J2

LAt_ OA1[ APR 74 IHA Ft./_d4f 7114[, 148.D0 ARRIVAL OAT( $£P |_ J964

P_LIO_[NTRIC CONIC

RL 1_0.47 LAL -.00

RP |06.05 LAP -|.33

RC 119.127 GL 79.77

PLAN(T(X£NYRIC CONIC

C3 14.$64 VHL 5.?90

LNCH AZMTH LN_H 7114(

42.94 I6 _6 50

|$?.09 I _D tl

42.64 19 3# 30

137.06 I 30 21

42.94 14 _P 30

157.06 1 30 71

OZ$7ANC£ 415.A49

L04. 713.65 VL Z?.073 GAL -3.0_ AZL ##.01 _A

LOP 53._O VP 37.770 GAP 4._ AZP #3.?# rAc

GP -4?.40 ZAL ItO.07 ZAP 114°73 £7S 315.95 ZA£

1t)9,4_ MA it#.3# (¢C .176#4

16A.14 rAP 33.93 RCA 105.30

It1,93 (r( t1#.40 ZAC £9.91

0LA 53.15 RA_ #?,96 RA0 6967.6 V(L 11.#51 PtX t.05 W/P 6.1t1 0PA -73.19

L-I TIN( |NJ LAT _NJ L(:I_ INJ RT A$C INJ AZIqTH |NJ T|N( PO C$T TIN

4746,15 -37.96 tO_.O# 317.11 49,55 17 4# I# 3949.7

7671.37 -37.## ?#.t9 311.|9 49.54 2 14 53 2071.4

474#,15 -$7.99 _t._AS 3tt. I? 49.55 17 49 1# $948.t

2971,37 o37.9# 79.tt $tt,16 49.54 2 14 53 _72.4

474#.15 -37.99 tot,09 3t_.I? 49.55 17"49 16 34_48.2

t#?t,3? -3?.g0 76.79 377.16 49.54 2 14 55 Z072.4

01F_[RENTIAL CGI_RI[CTION$

TO( 1.44441 ?RA *.5£42 TC3-4.1317 #AU .8599

ROE ,5045 /IRA .0091 RC3-1.4149 rAU .05614

FOE .9956 FRA -.0416 FC3-3.5101 6SP 13Z51

80( 1.53_2 IMIA .5_43 6C3 4.4619 rIP -954

NI0*COUNS( [W[CUTION ACCURACY

SGt 4101.1 $C41 1315.9 SG3 162.4

RRT .940? Rf#F .99|9 RTF .952g

SG8 4307.1 R23 ,1529 RI3 .9910

$GI 41|5.9 3GZ 427.2 THA 16,97

INC 3.9912 vl 29.611

APO 151.4T V£ 35.O72

£7C _77._7 CLP-|47._

_AP 6g.64 (CC 1.Z364

INJ t LAT INJ Z LONG

-41.90 194.17

-42.69 68,40

-42.90 194.17

-42.89 66.40

-42.90 194.17

-42.#9 68.40

_iQSIT O[T(RM|NATION ACCURACY

37 1224.9 SR 763.1 S$ 773.5

CRT .9823 CRS -.9995 CST -.9876

L#A 2470.2 NSA 169.0 S#A ?.Z

[LI 234_.Z (L2 135.$ ALF )8.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL 1, 19641

LAUNCH 0ATE 4PR Z4 1964 FLZGHT TINI[ 150.00 ARRIVAL OAT[ SEP Z| 1964

_'*I[LIOC[NTRIC CONIC 01STANCE 431.453

RL 150,47 LAL -.00 LOt. Z13.85 VL 26.983 GAL -2.80 AZL 8L0I NCA

RP lOl.O! LAP -1.15 LOP 56.51 VP $?.?08 GAP 5.24 AZP 92.76 YAL

RC 131.367 GL 23,54 GP -42.09 ZAL |Z0,40 ZAP J29.2J £TS 314.96 ZA£

PLAN_TOCENTR|C CONIC

C$ |Z.41e VNL 5.524 OLA 45.99 RAL 90,47 RAO 6557.5 V[L 11,567 PTN

LNCN AZNTN L_H YlN£ L-! YfM[ fHJ LAT |NJ LONG |NJ RT ASC

50.e0 |? 13 44 4158.32 °35,42 180.33 3It.t!

lit.20 | 14 SO 2700.91 -35,A| ?6.79 )]8,SID

50,eO 17 13 48 415t.32 -35.42 110.38 3|8.91

128.20 J 14 50 2?00.9| -35.41 ?6.79 318.90

50,80 1? 13 48 4|58.32 "-35,42 190.)3 318._!

|29,2D J 14 SO 2?D0.91 -35.41 ?8,78 3|8.90

OIFF[N¢NTIA_ C(:IIR[CTI(3N8 NIO-COUIR$( [wFCUTZON ACCURACY

TD( 1.1341 TRA -,SIZe TC3-5.O978 8AU .8912 SGY 4218.1 SGN J2l|.] SG3 288.4

ROlE °3752 RRA .0253 RC3-|.4822 FAU ,08301 RRT .8401 RNIr ,9882 RTr .9508

FOE °?627 FRA ,0103 FC3-4.AP80 8._ 1_888 _ 438p.5 JltZ3 .2531 RJ3 .95?4

80[ 1.1945 MA .5133 8C3 5°3080 FSP -939 8GI 43?|.4 _ 398.4 THA 15.23

202,68 StAA 128.12 ¢CC °18102

192.87 TAP 35.35 RCA 104.S3

124.35 [T[ 215.05 ZAC 35.0?

Z.02 VHP 5.8110PA -17.87

|NJ AZNTH |NJ TIN( POCSY TZN

58.84 18 23 4 3558.3

38.83 1 59 51 2100.9

58.84 18 28 4 5556.3

56.83 I 59 51 2100.9

58,84 |8 23 4 5556,3

36,83 1 59 51 2100.9

INC 2.99_1 ¥1 29.611

APO 151.31 YZ 55.D85

ETC Z?5.P? CLP-148.AZ

RAP 90,79 CCC 1,Z043

INJ Z LAY /NJ Z LONG

-3_.50 182.06

-39.49 68.53

-39.50 182,08

-$9,49 68.53

-39.5D 18_.06

-3_.49 68.5)

ORR|T O[T[RMINAT|ON ACCURACY

87 1883.3 SR 611.1 S$ 624.4

CRT ,9?47 CRS -.9994 CST -.9796

LSA 2069.2 MSA 168.? S$A 10.5

ELL 1975,6 ELZ 130,5 ALF IT.68

LAUWCH OAT[ APN 24 lined IrL|r,_lT TIN[ 152._ ARRIVAL DATE SEP Z$ |96d

_q[Li_CENTRIC C_,IIC

RL |SO.AT LAL -.00

Re lOT.t? LAP -.97

RC 133.St? EL ]8.ZZ

PLAN[T_ENTRIC C(_4|C

C$ IJ.217 VH_ 3.$49 OLA 41,14 RAL

LN¢I4 AZNTff LNCH Y|N[ L-| TIRE |NJ LA7

58.10 17 32 15 4058.94 -32.47

121.80 0 56 14 2754.?0 -SZ.AS

98._O 17 58 15 4058.84 -32.4?

12l,I)O 0 58 24 £?54.?O -32,4J

58.10 1? 52 15 4058.84 -32.47

1£1o80 0 58 24 Z794.?0 -$t.45

O|#F[R(NT|AL CGilRi[¢TJONS

TOE .8159 TRA -.493J TC_-5.8895 8AU .9027

ROlE .8873 lINE .0412 8C3-1.474| Y4_J .06584

FOe .5694 FRA .0757 FC$-5.089£ 88P 15885

80_ .9312 MA .4848 8C3 8.O|98 rSP -_I

0[8TAg[ 43?.448

LOL 2|3.85 VL 2Q._42 GEL -2.55 A2L 97.7? HCA 205.89 SIAA 127.85 ECC .18232 INC. Z.229| v| 29.6i1

14_ 58,72 vP _?._J8 GAP 5.53 A2P 82.0| TAL 191.58 TAP 37.46 RCA 104.54 APO 151.16 VZ 35.098

GP -37.69 ZAL |18.78 2AP 133,|9 [18 ))?._J ZA[ I26.)2 [TE 211.76 ZAC 39._? ETC 274.83 CLP-149,69

92,_1 RED 8597.4 V[L Jl,515 PTH 2.01VHP 5.639 DPA *|3.26 RAP 92.04 ECC 1.1846

|HI L(_ |NJ RT ASC |NJ AZNTH JNJ T_N[ POESY Y_N IN| 2 |AT |NJ Z LONG

|7_.48 $17._ GZ.35 18 59 55 3459.9 -35.8_ 171.15

7J.59 317._9 62.34 I 42 19 2154.7 -35.87 71.25

179.48 3J7,_t0 62,35 18 59 55 3459,9 -35.88 171.19

79,68 317._ 62.34 I 42 19 2154.7 -35.87 71.25

178,49 $17,)0 82.35 |8 59 55 3459.9 -35.88 1T1.1_

79.58 3J7.£9 62,34 I 42 19 2154.7 -58.87 71.25

N_0*¢O_1_8[ [_I[CUT_CN ACCURACY 0R'81T 0ETERH|NATION ACCURACY

SOT 43_6.£ 8GN I]0?.0 803 305.4 37 1555.6 SR 4_.1 $$ 4?7.0

RE? .9379 _ .9828 RTF .8493 CRT ,9630 CRS -.9990 CST -.9639

$G_ 447_.3 R23 .2474 RJ3 ,9545 LSA 1591o8 NSA |68.4 $$4 15.|

SOl 4459.9 ]82 374,3 TMA 13.56 ELl 1627o0 ELZ IZT.I ALF ]7,08

LAUNCH DATE APR 24 1984 FL/GHT TIRE 154.00 ARRIVAL OAT[ 5[P Z_ 1_64

HELZOC[NYRIC CONIC O|STANC[ 443.432

RL |_0.47 LA_ -.DO LOL Z13,85 VL 26,901 GAL -Z.29 AZL 88.3_ HCA 209.09 SNA 127.58 [CC ,1_374 INC 1.6226 VJ 29.6||

Re 10T._3 LAP -.79 LOP 6_.93 VP 37.868 GAP 5.03 AZP 9|.42 TAL 190.26 TAP 59.36 RCA 104.13 APO 151.02 VZ 35.110

RC 155.815 GL 13,6_ GP _3_._3 ZAL 118.41 ZAP 136.71 [1S 318.80 ZAE l_?,?l ETE ZD_,?5 ZAC 43.41 EYe ZT3.�S CLP-151 .O5

PLAI_yO(ENTRIC CONIC

C3 |0,444 VN_ 3._3_ DLA 38.98 RAL 95,53 RAO _587.4 VEL ||.482 PTH Z.O0 VHP _.555 OPA °9.35 RAP 93.41 ECC |,l?19

LNCH AZMYH LN_N TIN[ L-| TIN[ IN| LAT IN| LC_G IN| RT ASC |NJ AZNTH |NJ TIN[ PO C$T Y|N IN| Z LAY IN| _ LONG

6S.1_ 18 3_ 49 395D.OO -28.48 |64J.82 316.90 66.58 19 41 39 3350.0 -32.17 160.3_

114.85 0 33 9 2835.46 -29.4? 84.68 318.89 66.5? 1 20 25 Z235,5 -52.37 76.40

68,15 18 35 49 3950.00 -Z9.48 188.82 518.90 86.58 19 41 59 5350.0 -32.37 160.34

114.85 0 33 9 2833.48 -28.47 84._ 316.89 66.57 I ZO 25 2235.5 °32.37 76.40

65.15 18 33 4_ 3950.00 -29.48 114J.62 316.90 68.58 19 41 39 3350.0 -32,57 160.34

114,R5 0 33 9 2835.48 -29.47 84.(_ 316.89 68.57 I ZO 25 2235.5 -52,3T ?6.40

01FFENENTIAL C_RECT|ON$ NIO-COUR_ [vlrCUTION ACCURACY _RRJT DETERMINATION ACCURACY

TOE .6788 TRA -.4392 TC3°8.4557 8AU .9230 SOT 4450.8 8C_ 1011.4 SO3 314.8 8T 1244.6 8R 405.7 59 539.6

ROE .ZZT3 RNA ,0558 RC5-1.42_4 FAU ,0_4847 RRT .9331 _ ,9754 RTf .9482 CRT .9458 CR$ -,9953 C$T -.9286

FOE .3_05 FRA .1490 FC)-5.5|04 8SP |4183 888 4584.I R23 .2383 R|3 .9522 LSA 1341.7 N$A 168.0 $64 21.9

BO[ .7j57 9RA .4428 8C3 8.8106 rip -|0|9 $OJ 4550.2 SO| 355.9 ?HA J2.05 ELI |302,9 ELI |25.9 ALF 1?.30

LAUNCH OATE A_ Z4 19_4 FLIrt,IT T|N[ 158.00 ARRIVAL OATE $EP _? 1964

HE_/(XENTRIC CONIC OISTANC[ 448.404

RL 150.47 LA_ -._q) LOt. Z|3.85 VL _,880 GAL -2,01 dZL 88.87 NC_ 212.31 _A 127.$0 £CC .18528 INC 1.1289 vl 29.81!

RP 107.t)0 LAP -.60 LOP 1_1.|5 VP $1,950 GAP _o1£ A2P 90.95 TAL 188.92 TAP 4|._3 RCA|O3.TI AlSO 150,89 VZ 35.1Z3

RC 138.O21 GL 9.64 GP -80.44 ZAL 118.53 ZAP 138,88 [T$ 3|9.(S0 24[ |28.67 ETE LsOA.00 ZAC 46,69 ETC 273.20 CLP-|5_.4|

PLAN_TO_[NTRJC CON|C

C3 9,933 VHL 3.152 DLA 32.88 RAL 89,12 RAO 8587.4 VIE| Iio460 PTH 1.98 W.IP 5.532 OPA -6,02 RAP 94.88 ECC J.1635

LNCH AZMTH LKH TIME L-| T|14[ IN| LET |NJ LONG |NJ RT ASC |NJ A_4TH [NJ TIME POCST T|N IN| Z LAT IN| _ LONG

72.92 19 28 58 38|0,49 -28,8| |58.34 3J7,38 88.92 20 32 28 3210.5 -29.|0 ]48.15

IO1.48 0 O 41 2_54,88 -28,80 92.79 3|7,35 69._)0 0 49 55 2354.9 -29.D9 84.60

72,52 19 _8 38 38|0,49 -28.8J 158.36 317.38 G9.92 20 32 28 3210.5 -29.|0 148.15

107.48 0 0 4| 2_54.8_ -_J._O t_,?_ 317.35 69.90 0 49 55 2354.9 -29,09 84.60

llO.OO I 27 18 26418.54 -3|.9_ 74.00 319,17 77.17 2 IZ 5 Z088.5 -35.39 65.0?

|/0.DO 23 J 33 3124.81 -2|,50 105,48 314.80 82,?G 23 53 38 2524.8 -24.97 96.0_

OIFF[R[NT|AL CC_'RI[CTION8 _IDoCOUN_[ ['mrCUT|ON ACCURACY ORBIT D[TERM]NAT|ON ACCURACY

TO[ ,49?5 TRA -,3839 TC3o8.8747 8AU .94_4 8GT 4584,7 $GR _27,9 883 318.T 87 9d?.4 SR _41.? S$ 217.4

ROE .I858 RRA .068? RC3-1.3307 FAU .0_4_J 3 dlflQT .8_88 RRF ._58 RTF .9474 CRT .9198 CRS -.9685 C$T -.8259

FD[ .Z295 FRA ,22_O FC3-5,7839 88P 14513 8C_ 4838.J dl_3 ,220? R|_ .9505 L$A 10JG,| MSA Je?,Z $$A 32.5

BDF 5310 8RA ,3888 BE3 7.1043 FSP -|030 8GJ 484f.4 882 342.9 THA 10.73 ELI 9_9.0 EL2 ]27,1 ALr J8.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCH DAT£ APR 24 1964 FLIGHT 7IN( 158.00 ARRIVAL OAT( SEP Z9 1964

H[L|OC(NTRIC CON|C OZSTANC( 455.363

mL 150.47 L4L -.00 L_.. 215.85 VL 26.818 GAL -1.73 AZL 89.29 HCA

RP ;07,86 LAP -,41 LOP 69,37 vP 37.631 GAP 6.41 AZP 90,56 TAL

RC I40,Z15 GL 6.I? GP -27.64 ZAL 1|4.27 ZAP |42.63 (TS 320.30 ZA(

PLAt_TOC[NTR|¢ CON|C

C3 9.597 VNL 3.094 OLA 29.26 RAL 100.76 RAO 8567,3 V(L |I.445 PTH

LNCH AZNTH LNCH TIN( L-Z TIN( INJ LAT

8Z.29 20 49 57 9580.91 -23.92

97.71 22 36 52 3170.78 -23,91

|OO.00" 0 IO JO 2949.44 -27.36

IO0,DO 22 Z) 18 3276,53 -20.33

]JO,OO 2 44 I| 2466, OO -34,07

J]O.OO 22 3 44 33)3,74 -J4.51

DIFF[N(NTIAL COQRKCTJ_6

TO[ °9950 TRA -.3J74 TC3-7,3990 8_ ,9631

ROE .1574 _A ,OdN_4 RC5oJ,2992 FAU .O_B6

FOE .0890 FRA ,2_57 fC5-5.B5JJ 8SP J4940

90[ ,3702 MA ,3274 BC] 7.507J FSP -IO29

ZI5.52 SNA 12r,03 [CC ,16696 INC .TILT vI 29.621

183.5? TAP 43.09 RCA 103.28 4PO I50.77 ¥2 3s.134

JZ9,32 (r( 203,5? ZJC 49.51 (TC 272,54 CLP-I53.??

1.99 VHP 5.5510PA -3.19 RAP 96.46 (CC 1.1579

ZNJ LONG INJ RT ASC INJ AZNTH /NJ TIN( POCST fin [NJ Z LAT ZNJ Z LONG

l_,_ )I8,43 ?Z,6Z 21 49 38 2981.0 -26.07 130.00

|07,99 318.43 72,6| 23 4D 42 2570,8 -26.06 99.90

92,3_ 319.47 77.4? 0 3_ 18 2349.4 -28.8l 84.06

J14.65 31?.|4 67,81 29 |? 54 26?8.3 -23,38 IO?,OD

S7.02 )Z0,53 86,9_ 3 25 I? J886,0 -34.JI 47.77

115.63 313.93 58.7_ _3 I J8 2733,? -J8.55 108.84

NJD-CObWS£ [XI[CUTJON ACCURACY 0R8Z7 DETERN_NATJON ACCURACY

SGT 4974,6 SGR 953,7 S_3 )J8,2 ST 668.I .SR 296.6 S8 130.2

J_QT .9177 R_ r .95_6 RTF ,9467 CRY .9776 CR$ *.740| CST -.43D7

8C_ 4?52.2 R23 ,_22 R]3 ,9492 LSA ?l 9.9 NSA J66.4 88A 50.8

SGJ 4740.4 $C_ 395,3 THA 9.38 ELI ?J?,O EL2 152.] ALF ZZ,I)

LAL_ICH OA?( AP_ Z4 1964 FLIGHT T|N[ I(_.00 ARRIVAL OAT( 0CI 1 1964

_[LIOCENTRI¢ CONIC O|STANC[ 461 .30|

RL I50,47 LAL -.DO LOL 2X3.85 VL 28.775 GAL -1,43 AZL 89.64 14CA

RP |D?.92 LAP -.2_ LOP ?2.39 VP 37.812 GAP 6.?| AZP 90,28 TAL

RC 142,394 G_ 3.]2 GP -_5,_4 ZAL |I|.7_ ZAP 145,|3 (T8 ]_O.89 ZA[

PLANKTO¢ENTRI¢ ¢ONIC

C3 9,398 VNL 3.064 DLA 26.00 RAL |03,47 RAO 1367.) _q[L 1|.436 PTH

LNCH AZNTH LNCH TIN( L-I Till[ |NJ LAT

90.00 2_ 44 31 104].47 -27.73

gO.O0 80 13 g2 3701.39 -15,33

lO0.O0 I 36 59 2691.93 -n,75

IOO,O0 El |8 4 3529.36 -13.49

II0,00 3 33 3? 2326.93 -34,03

II0.00 Z_ 3? 32 3494.22 -9.78

DIFFER(NT|AL ¢(_IIRI[CTION9

TO( .1991 ?RA -,2374 TC3-?,?_54 BAU .9907

ROt .139l RRA .0919 RC$-J.18_ rAU ,06281

FOE *.0312 FRA ,$?10 FC3-5.7943 BM' 15087

90( .2341 MA ,2645 6C3 7,8155 rsP -lOll

Z18,74 SIAA |26,?_ (CC ,18877 ZNC .3563 Vl 29,6]1

186.19 TAP 44.93 RCA 10_,82 AP_ 150.68 VZ 35.146

_29,75 (TE Z01,4$ ZA¢ 51.95 (TC Z?1.93 CLP-155.10

1.98 YHP S,t_J 0PA -.39 MAP 98.I5 ECC 1.1545

|NJ L_IqG INJ R? ASC INJ AZNTH INJ TIN( lUO CST TIN INJ 2 LAT 1NJ 2 LONG

99.49 3_1.32 84.01 24 55 IZ 2441.7 -ZS,_T 90.8]

143.42 $1?.?4 65,89 El E$ $3 3101.4 -18.45 156.14

73,_0 $21.30 96,97 2 Zl 48 Z091.9 -Z9.66 69.10

llgo6_ 316.84 65.0? 22 16 50 2926.4 -|7.00 122.62

46,16 321.48 93,41 4 12 _4 1726,8 -33.19 37.02

1_2.78 314.8_ 97.00 22 $$ 36 2864.2 -I4.05 116.ze

NIO-COI_IK (X[CUT|ON ACCURACY C_RO|T O(T(RMINATICI_ ACCURACY

$GT 477_.$ SGR 793.5 SG3 314.0 ST 408.9 6R 267.2 66 126.5

RRT ._054 RRF ,9385 RTF .9459 CRT .7923 CRS -.006! CST .57Z5

$C_ 4838.0 R23 ._833 R|3 ,9479 LSA 468.6 NSA 166.9 SSA 84.8

$GI 4826.5 SG2 935.1 ?HA 8.60 ELI 467.2 ELZ |4Z.7 ALF 30.52

LAUNCH DATE APR 24 1964 FLIGHT Till[ 162.00 ARRIVAL DATE OCT 3 1964

H(L|OCENTR|C CONIC

RL 150.47 LAL -.00

lP 107.71 LAP -,05

RC |44,S59 GL ,4]

P_AN(TOCENTRi_ CONIC

C3 9.274 VHL 3.045

_NCH AZNTH bNCH TIN[

90.00 0 50 19

90.00 19 44 0

IO0.00 Z 29 13

100.00 20 47 48

II0,00 4 13 6

llO.O0 Zl ZO ZZ

Olrr[R£NTI4L ¢CW#[CTION8

TO( .0482 rR4 -.JSlO TC3-?,9898 _AU 1.0000

ROE .IZeO RR4 .IOI9 R¢3-1,1032 FAU .OeOil

_0( -.1392 FRA .4393 FC3-3.8577 8SP 15428

80( .13A8 BR4 .ISZZ 8C3 9.0858 FSP -997

OISTANC( 467,239

LOL 213,85 VL 26,733 GAL -|.15 AZL 89.99 14CA 221.96 SNA 126.49 (CC .19072 INC .0453 VI 29.61|

LOP 75,91 VP 37.592 GAP ?,00 AZP _O,04 TAL 144.79 TAP 46.75 RCA I02.35 APO 150.60 VZ 39,157

GP -23.17 ZAL 108.95 ZAP 14?.40 ETS 3ZI,33 ZAE 130,OZ ET[ 199.60 ZAC 54.07 ETC 271.34 CLP-156,40

DLA 25.03 RAL 108.23 RAD 6567.3 V[L 11.451PTH 1.98 VHP S.675 DPA 1,2? RAP 99.93 ECC 1.15_6

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN( POCST TIN INJ Z LAT |NJ Z LONG

2863.52 -28.31 86.47 323.10 90.49 I 36 3 E265.5 -21.95 77.92

3874,86 -10.26 153,64 319,?0 63.46 20 48 35 3274.9 -1_,74 146.69

2544,66 -29,78 62.96 323,O$ 92.72 $ 11 57 1944.7 -Z�,0e 54.23

3468,95 -6,96 |37,82 _IS.01 61.36 Zl 48 S? 3068.9 olZ,TZ 1_1.04

2219,55 -33.29 37.87 322.66 98.26 4 50 T 16|9,6 -$1.79 26.9_

3566,92 -5.9A |28.24 $16,|7 56,28 22 19 49 2966.8 -10.$$ |ZI.90

NI0-COUR_[ (X£CUTI,0N ACCURAC_ ORBIT OErERNINATIO_ ACCuR4C_

SGT 4877.0 $GR 742.4 SG3 _08.5 8T 19_.2 SR 246.0 S$ _91.0

RRT .8913 RRlr .9206 RT¥ .945? CRT .5885 CR$ ,4503 CAr .4417

8Ge 4933.I RE3 .1628 RI5 .9472 LSA 292.4 NSA t?O.8 SSA 143.0

$GI 49Z|,9 $82 333,5 ?HA 7.76 ELI 266.6 ELI 166.0 ALF 60.5J

LAUNCH DAT£ APR 24 I_4}4 FLZGHT 32_4_ 164.00 ARRIVAL DATE OCT 5 1964

H[L|OCENTRJC CONIC

RL ]_0.47 LAL -,00

RP 107,78 LAP .16

RC 146.709 GL -1,96

PLAN[TO_ENTRZC CONIC

C3 "9,245 VHL 3.04_

LNCH AZMTH LN_H TIN(

90,00 I 36 21

90.00 19 ZO 27

I00.00 3 10 92

I00.00 ZO 28 37

II0.00 4 47 16

I10,00 Zl 8 43

OIFF[R[NT|AL CORRECTIONS

TOE -.0877 TR4 -,0530 TC3-8,_7_6 _A_ |.0|90

ROE .]134 RRA .1115 RC3-|.0256 FAU .05903

F0( -._343 FRA ,5038 FC3-5.4380 88P 15756

80( .1486 _lA .J243 8C3 8._367 rsP -9?9

D|ITAN¢[ 4?3.J55

LOL 2_3.95 VL 26.690 GA_ -.8! AZL 90.2_ *KA 225,J9 AN4 J28.ZO ECC .J9293 ]_C .223Z vJ 29.61|

LOP 79.04 VP 37.572 GAP ?.3J AZP 89.64 TAL 183.38 TAP 48,56 RC4 ]0],66 APO ]50.54 ¥E 35.168

GP -2|,38 ZAL 106.01ZAP I49,46 [TS 32_.6_ 2AE 150.18 ET£ 197,99 ZAC 55.95 [TC Z?0.?7 CLP-]57.67

OLA _0.31RAL 109.04 RA0 6567.3 V[L 11,430 PTH |.99 vHP 5.765 DPA 3.02 RAP 10|.79 ECC 1.1521

L'; TIN( INJ LAT INJ LONG JNJ RT A$C JNJ AZNTH INJ TIN( POCST TIN INJ Z LAT INJ Z L(_G

_737.33 -Z?.89 7?.26 324.91 95.08 2 21 59 _137.3 -26.90 68.74

$999.82 -6.38 160.77 320.45 62.35 20 27 7 3399.8 -10.03 ;94.00

2432,55 -29,13 54.69 324.76 9?.03 3 51 25 1832.5 -27,65 46.12

3?79,85 -5,Z9 144,0| 319,83 _O,54 21 31 57 3179.9 -9.J7 1)7.37

_130,95 o32.22 $1,18 3_4.16 10_,08 5 22 47 1531.0 -30.22 ZZ.54

3654,19 -2,62 |$2.82 $|8.|_ 55,91 22 9 37 3054.Z -7.08 I26.57

NI0-COU_M[ (XI[CUT|CN ACCURACY ORB|T 0(T(RNINAT|ON ACCURAC_

SGT 4973.8 SGR 698.6 SG3 3OI.2 ST ZZS,I SR Z5Z.O SS _73 .4

RRT .8?43 _ .6997 RTF .9455 CRT -.6696 CR$ .5966 CAT -.6336

$88 50ZZ.? R23 ,1426 RI5 ,9467 LSA 368.0 MSA I_3.7 SSA 1Z6.3

66] 50]|.4 $82 336,5 THA 7.03 EL| 297.2 (LZ ]27.2 ALF ]33.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUNCH DATE APR Z4 1(154

HELIOCENTRIC CONIC

RL 150.47 t.At. -,00

RP 107. ?t LAP °35

ffC 14R.II45 GL -4,09

PLANE TOCENTRI C CONIC

C3 9.Z81 vm. $.04R

LNCN AZNYff Li_H TIN[ L-Z TIN[ IN| LAT

DO.00 Z 15 I Z63t,17 -_?,07

IO.00 |9 4 34 4JOt.�l -.I.09

8OO.00 3 411 35 z340,fl -H.l?

I00,OO 10 iS t8 31?4.10 -Z.IJ

110.00 5 II l L'O55. IA -31,01

110.00 ZI 0 $I 3"P31.93 ,55

OIFIrEKMY I AL COWRI[C T 1 ONE

TOE -.£18? TIIA ,0513 TC$-8,ZlI71 8AU 1.05411

1104[ .11£3 RRA .lifo R¢$ -,f589 rAU .0SSSJ

JrDE -.31Y0 Irma .S0gS FC$-S.I'PZll lIP leO5|

8OE .24G? MA .1514 eC$ 8.3418 FIT -gS_

LAUNCH DATE APR Z4 1864

I'l[L |OCrNYRIC ¢GNIC

RL I S0.47 LAL -.DO

RP IO?.QI LAP .54

RC ISO.864 OL -5.88

PLAN[ lrOCEN'rX I C C_lJC

C3 S).409 vm. 3.0tt7

LKH AZHTH 1,.KH TIN[

tO,DO Z 49 37

SlO.O0 111 53 19

IDO.OO A 19 £A

iOO.OO tO 6 13

110.00 5 All If?

110.00 Jm SS 40

FLIGHT TIN[ IGll.00 ARRIVAL 0ATE OCT ? 1944

0I lYAKI r 478.055

LOb Z$$,95 VL 2G.G47 GAL -,4T AZL 90,4T HCA Pt8.41 SMA 1Z$,85 [C( .19551 INC .46G9 vt Eg.G|I

LOP 81.19 YP 37,551 GAP ?.61 AZP R9,69 TAL 111,95 TAP _O.39 RCA 101.36 APO lS0.4D v_ 35.178

GP -19.9Z ZAL 10Z.85 ZAP 151.38 [T3 3ZI.98 ZAI[ 110.L_1 1[?[ 1tHi.59 ZAC 57.5? [TC Z?0.£1 CLP-138.9S

DLA 17.78 RAL llI.�I RAD 9367.3 V[L |1,431 PTH 1.t8 VHP 5,870 OPA 4,50 RAP 103.T_ ECC 1.1519

IN| LONG JNJ RT Al_ |NJ AZI4TH |NJ TIN( PO C�T TIN IN| _ LAY IN| _ LONG

G9.N 3211.8Z 91,64 Z $8 4 _03G.l_ -13.60 61.4_

1(_.S6 3ZZ.U 6|.94 _0 IZ S? 3501.9 -6.83 IS8.98

48.00 3Ze.?l 100.48 4 £3 53 1740._ -16.45 39.61

148,tO $1PZ.14 60.19 ;_I L_0 _ 31_?A.1 -6.07 IAZ.e,A

ZS.lJl 3_9.97 I0S.|l? 5 5_ 16 1453.1 -ZR.G| 17._'3

J3t.M 310. IO SS,_ Zf 3 3 3|31.9 -4.14 130.6?

M|O-ODURS£ EXI[CUI"I(:N ACCURACY ORBIT OET[RNINATION ACCURACY

3¢T 5019.0 $Gill H],l 11103 _3.8 St 440.9 M I_t3.3 SS 350.0

RRT ,1331 RRF .8714 RTF ,t458 CRY -.8339 tie .$490 tit -,1893

$GID 5113.0 RZ3 +lIP35 R|3 .9468 LSA S??.O NSA |St.? SEA 35.?

$81 3101.1 S_ 341.6 ?HA 6.41 ELl 481,$ rL2 IIZ.E ALF IS5.G$

IrL|GHT TIN[ 168.00 ARRIVAL DATE OCT 9 1894

O|JTANCr 48._4.137

LOL 113.83 VL 16.104 GAL -.1£ AZL 90.81 HCA Z$I.84 MA 113.83 ECC .19733 /NC .6877 vl _9.611

LOP 83.48 YP 37,350 GAP 7,8£ AZP 88,57 TM. |110.$| TAP 3_.1S NCA 100.83 94180 I30,4? V2 $3.i98

GP -18.48 ZAL 81,78 ZAP 153,|0 IrT8 3_1.83 ZA[ I_10,_t lET Ir IRE.IT ZAC 39.04 ETC _69.83 CLP-180.09

OLA 13,45_ R&L 116.83 RA0 8587,3 V[L |1,43? PTH 1,18 VHP $._3833 DPA S.?? RAP 105,73 ECC 1.1349

L-I TIN[ 1NJ LAT ZNJ LONG |NJ RT A$C fNJ AZNTH |NJ TIN[ PO CJT TIN IN| _ LAY IN| _ LONG

1330,84 -_8.03 83.94 38t.I7 10l.S0 3 3_ 8 1950,8 -Z4.Zl 33.78

41tl3,18 -.18 1?1,E0 31_5._'8 8|.GII t'O 3 IZ 3893.1_ -3.9T iSA.IlG

L'_81, _8 -J_?.07 4£,39 3£8.8_ 103.18 4 ST 3 Jill ,3 -14.99 34,61

$187,87 .73 133.110 314.77 tSO.l_ e ZI 11 II 3338.0 -3.J_5 147._!J

181NI.83 -1_9.73 Z0,8? 318.0t 10?.7] 8 18 38 1388.9 -I_?.OZ 1_.73

_O3,08 3.07 140.58 3£3,3| 53.94 ZI 38 3 3J_03,1 *1,4_ 134.39

O|rFERENYlAL C(:ilI_CT|ONS

TDE -.334R TRA .13_? TC3+8,3?85 BAU l.OeOI

RDE .1089 RRA .1t90 RC3 -.8871 FAU .03363

FDE -._940 FRA ,_|33 _C3-4,8_4? 88P 18Q09

80[ ,371_ BRA ._033 8C3 8,4_74 PIP -836

NI0-C(_RSI[ IX[CUT|ON ACCURACY QRR|T DETERN|NA?iON ACCURACY

SGT 31_.8 $GR 83?,8 983 _88,_ ST 6_8,8 SR _17.4 33 A_,D

RRT .8370 _ ,83_8 RTF .9478 CRT -.838_ CR8 .�TBi CSY -,948_

88_ 3Z31,6 R_3 ,10Zl R13 .9487 LSA 918.8 NRA |60._ $$A 64.0

381 3ZL'O.O SGZ 347_Z YHA _._0 ELI 711.3 EL_ IIA.Z ALF ISA.?E

LAUMCN DATE APN ZA |96A FLIGHT .?JN[ 170,00 ARR|VAL DATE OCT |i 1_64

HELIOCENTRIC CONIC

RL 150.47 LAL -.00

#P |87._7 LAP .73

RC 158.0_9 GL -?.93

pL_N[_OCENTRIC CONIC

C3 _.ttO0 VNL 3.098

LNC_ AZNYH L_KH TIN[

S)O.OO 3 _1 14

90.00 1_ 45 13

_00.O0 a 49 _8

100.00 18 59 43

IJ0.OD 9 13 11

||0,DO ZO 3Z _8

D|FFERENTIAL COIN[CTIONS

TD[ -.A7_8 TRA ._981 TC3-8,_933 8AU 1.0837

ROE .1105 RIIA .14J£ RC3 -.8118 FAU .0498_

FDE -,4444 FtA ,l_l?_ FC3-4.4?4_+IMIP 18483

8OE .A839 MA .3308 8C3 9.3031 FSP -RBS

DISTANCE 490.80_

LOb Z13.85 VL Z_.5_1 GAL .Z4 4ZL 90.89 HCA 134.99 $14A

LOP 88.?Z VP 37,508 GAP _,14 AZP 98,41 TAL 179,05 TAP

GP -17.18 ZAL 96.55 ZAP 154.11 ITS 311.87 ZAE 130._9 ErE

1_5.38 ECC ,_0018 INC .8894 Vl Z9.911

53.93 RCA IO0._+ APO 130.4_ vZ 35.|98

194,30 ZAC 60,57 ETC _63.89 CLP-161._4

DLA I3.Zl RAL |17.?9 RAO _387.3 VE¢ 11.445 PTH 1.t9 VNP 6.119 DPA 6.83 RAP 107.|0 ECC 1.1588

L-! ?|R /NJ _AT IN| LONG IN| RT ASC IN| AZNTH IN| .I.!N[ PtO CIT TIN IN| _ LAT |NJ Z LONG

Z4Y_.85 -14.t5 5_.!10 331.88 103.15 A _ 31 1878,9 -_.90 50.T9

4Z?5,04 Z,48 178.17 3_8.17 81.78 19 38 30 3973,0 -1.33 169.54+

_19_.33 -Z5.81 37._0 331.38 105,45 5 ZE O 159_.3 -_3.5A £9.90

A034.80 3,33 158,0_ $_T.$8 80,Z9 _1 8 58 343A,-8 -._5 151.50

1t30.37 -18.45 16.80 330.4? 10t.81 6 43 Zl 1330,A -13.4B 8.89

3888,53 5.58 144,00 3_8._8 58._ _1 36 38 3Z89,5 1.1_ 137.85

NID-C_IM[ EXECUTION ACCURACY Ct_81T DETEI_4INATION ACCURACY

_GY 3_5.8 _ 1105,9 883 _74,Z ST 903.9 SR _0.l SS 4n3.3

RRY ,_57 _ ,8_0_ RTF ,9444 CRT -.817_ CR3 .6?lG CIT -,9658

8011 5_110,7 RZ3 .O951 RI3 .9450 LEA 1036.0 NSA 153.6 SSA 5|,B

SG| 5_48,0 8GZ 357,1 THA 5.36 ELI 9_Z.0 EL_ IZA.3 ALF 168.94

LAUNCH DAY[ APR Z4 I_N_4 IrL.IGt/T TIN[ 17_.00 ARRIVAL DATE _T 13 19_4

HELIOCENTRIC CONIC

RL 130,47 LAL -,DO

RP 1D7,84 LAP ,_I

RC 135.1_8 GL -9.1_

PLAN[TOC£NTRIC CONIC

C3 9.81111VHL 3.141

LNCH AZXTN LNCH TIN[

_O.00 $ SO 43

IIO,00 18 3_ L_

I00,DO 5 1? 41

ID0.OO 19 55 15

110.00 • _ 35

J|0.O0 LI030 SO

T0E -.41030 TNA .4_1,1 TC3-_.I_?O 8AU 1.0111t

RIDE .|lOS liRA ,JsJo RE3 -,7503 FAU .04_0_

FD[ -.304| FRA .7408 FC$-4,J_S? 88P 18_4J

88[ .8130 BRA .4815 8C3 8,L_I4 FIT -8&t

0IITAlqC[ 4_8.848

LOb 1'_$.t_ VL L_I,,5J8 GAL ,81AZL 81.011 14DR 158,11 Ilia

LO_ 81.fl VP _7,489 GAP 8.H &ZP 11.43 TAL |77,St TAP

GP -18,£1 _AL 83._? ZAP |58,_£ IT8 36I,S5 ZA[ 130._8 [.TE

1_3,11 ECC ,IDIOt INC 1.0780 Vl _.111

55.8t RC_ 88.Y1APO 130.31 v_ 35.£03

193.37 ZAC 11.57 EYE _88.54 CLP-161.36

DLA I1.1| RAL 11_0.?1 RAO 8587.4 Vl[L 11.457 PTH 1.t8 VN@ 8.£$t OP_ ?.7_ RAP 109._ ECC 1.16_A

L-| YIN[ |NJ LAT |HI LONG |NJ RT ARC IN| AZNYH IN| TIN[ POCRT TIN fNJ E LAY IN| _ LONG

£411.78 -_3.B1 34.3? 334.35 103,?t 4 SO 37 1811.8 -_1.4_ 49.3_

4330oH 4,18 |80,4_ 331.L_ 1t,07 11 3_ 0 3751,0 I.IZ 175.77

_J31,43 -_4.74 33.45 334.03 107.33 5 53 tZ 1531.4 -_Z,|4 _5.SZ

41041,54 5,74 18J,1_ $30.8_ 60,81 _1 3 41 5508.5 1.78 155.43

18T8,_8 -_?,18 15,17 333,01 111,38 ? t $3 I£78o3 o14,0_ 5.54

3t3_.45 ?.l_ J47.41 MI.41 51,85 fl 58 _3 33M,5 3,5_ J41.11

N|O-CO¢IWRE IX[CUT|ON ACCURACY ORS|T O[T[RNIN&Y/ON ACCURACY

9_TS$10.§ SGR _14.? $83 _85.8 IT 1140,3 SR _19.G $$ 548o?

RRT .7803 W ,?_0_ RTF .944? CRY -,8011 CR8 .8793 CST -.9775

SEAl 534_,8 R_3 .0803 RI3 .t431 L3A I17_.1 N34 183.7 $$A 43,?

SGI 3330,_ 88_ 384,4 ?HA 4.13 ELI i154.0 [L_ 1_9,9 ALF 17].|Z
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH OAT[ APII 74 1964 FLIG(AT T|N[ 174.00

H(L1OC(NTN|C CONIC 01|T&NC( 509.475

ill 15004? LAL -,00 LOt. 913.0_ VL _,474 GAL 1.0| AZL 9|.25 H¢A 241.34 _A

RP |07oS| LAP 1.10 L_ 9SoJm YP )?o493 GAP a.Jt AZP _9.40 TAL 176.1| TAP

#C lS?.e)e GL -10.41 GP -1$.97 ZAL. 80.99 ZAP IS?.13 IryS 3_1.18 ZA_ |_O,Ze [Tit

PLANe Y_(NT#| ( CON|¢

¢$ iO.eJl VNL $.|_ 0LA B.|$ RAL 113.?5 RAO 454T,4 V£L 11.4?e PTN 1,#9 v_p

LNCH JZNTH L_CN YiN[ L-! TIN( fHJ LAY

90.00 4 16 S? 9554.15 -71.69

JO.O0 J8 55 _ 44ee.46 ?o16

100.00 § 44 el eo7'?.34 -=t3.11o

100.00 It 59 21 41?4.48 8.00

110.00 Y e 59 1851.110 _96.00

110.00 IO SO 94 $t�e.tt 1o.eo

OIFFE_[NT ill C_Nm[C T IQNS

-.?3SS YRA .5t31 TCA-IIoDO00 IIAU 1.0947

.]134 I#_ oJlO? 1¢3 -.tHWt Irp_u .044_

rDE -.5957 ,lA .?�iE ,C$-3.7111 8_P 17009

,7441 MA ._649 K} J,OE�? FAP -141

ANMIVAL 0ATE OCY 15 19Q4

194.94 [CC .70604 INC 1.8498 vl 78.$11

57.49 RCA 99.11 APO 350.58 V7 35o715

1_t.59 2AC 11.87 (YC eS7.86 CLP-|63.4t

4.409 0PA 8.45 NAP 119.09 (CC 1.1481

|HJ LONG INJ NT AS(: INJ AZIATN |NJ TIN( POCST T|N |NJ t LAY INJ 7 LONG

SO.SZ 56?,14 10Y.41 4 5Y 51 1Y54.1 -90.10 47.81

104.45 334.9t $t.55 19 49 11 _ee.5 $.42 177.??

eB.Ikl $39.99 108.60 9 16 A 1477.6 -2iD.80 e2.tQ

195.77 354.1T 61.10 el I 55 55T4.5 4.08 151.1Y

10.19 335.91 113.0e ? 53 94 Ie$I.9 -ee.65 e.15

IS0._4 339.85 5?._0 91 56 SP 5399.? 5.81 144.30

NID-COUm_[ EK[CUTION ACCURACY O_BIT DETtRNINATION ACCURACY

SGy 5_U1$,) SG_ 544.? SG3 156.9 ST 15S4o9 M 771.? 8s 600.5

_T ,751_ RM r °759| RYr +945| CRY -.7971 CR8 .6783 CST *o9841

_4|1.1 _} ,0_74 RJ} .9454 LJA 1497.I NSA Jlt,? 8SA _8.0

aGI 5403.) SGZ 371.0 THA 4.55 EL! 1374.1 [Lt 165.? AL, 179.84

LAUNCH OAr£ APll 84 J1414 ,LIG_IY YlN[ 176.00 JIRI¥AL OAT( OCY IT 1964

H[LIOC[NY#IC C_NIC 0IITK[ SOI.t_i

NL i90.4_ LAL -.00 LOL !13.85 vk _1.431 tEL 1.4_ t_k S1.41HCA 944.58 SMA 1_4.57 ECC ._951 INC 1.4153 VI 70._11

RP |07.59 LAP I.ti _ _8.4_ vP 57.4]_ GAP 9.L_ AZP 19.69 TEL 1?4.9_ TAP $S.el NCA 98.50 APO 150.95 ve $5.972

NC 159.eJ0 GL -1|.58 G? -14.43 ZAL tt.S5 ZAP 19_._ [TS 510.75 ZA[ 160.1? [T( 191.95 ZAC 95.61

PLAN[TOC[NTRi¢ CONIC

C$ IO.i!6 K 5.L_40bA 7,_0 NA_ let,?4 RiD i517.4 V[L 11.4JI PTH e.00 VHP 6.968 DPA 9.05

LNCH ATNTH LNCH TIN[ L-] TIN( INJ LAT |NJ L_NG |NJ RT ASC |NJ A_14TH INJ Tlk_ I_)CST TIN

I0.00 4 45 ? t_08._e -eJ.ll 47.16 340._1 108.76 5 t$ _0 1709,9

99.00 ll 31 51 44_0.5_ I.t? 1_,_4 _31,1_ 93.13 19 47 49 _0,6

100,130 19 SO 48 41_.44 J0,]1 J89,46 63?.9_ 91.78 e1 Itt _39.4

110.0_ ? Et JE 1?_0.7_ -t4,l? 7.51 368,11 114.14 ? 59 6 1190.?

110,OO _O SO 57 4090.79 JE.}t 15_,_0 _39,_ 57.98 tl 59 19 $450,8

[TC eG?.43 ¢LP-lt4,52

RAP 114.99 ECC 1.1755

INJ 2 bAT INJ 7 LONG

*18.85 38.57

5,&O 181.59

-19.54 18.]4

8.16 187.76

-Zl.68 ,10

?.99 14?.$8

GROIY O£YERNINATION ACCURACY

SY 15Y4.$ 8_ ee5.8 SS 841.1

CI_T -.??43 CN8 .STY? CIT -._881

LSA 1709.9 gSA 168.9 88_ 35.1

ELl 1599.0 [be 149,0 ALF 1?5.82

OI,,[KMrIA_ ¢CWil_Ct/Oil NlO-,r, AuNli: £1_cAlyI_l ACCURACy

toil -.1449 iRA .P444 Y¢3-?.7516 8_I J.1041Y IGY 5449.3 IG41 550.9 $G$ 14?.4

ROE .ll?l RNA .1710 gC$ -.4JO6 FAU .041M MT ,T_ NNF ,7lSiJATF .9449

FD[ -,5955 ,RA .94L_ FC?-$,_S9 9SP I?e71 SG_ 54Y?.1 R_6 ,05?$ N13 .9498

.1719 ME .?l_J 9_ ?.794J FSP -910 IG| 5496.9 &Ge 6T9.? THA 4.Z0

LAU_C_ DATE AP# 74 ]_4 FLIG_Y YEN( 178.D0 ARR|VAL DAY[ OCT I! 1844

N[LICX:ENTRI¢ CONIC

• L 150.47 LAL -.00

• P 107.57 LAP 1.45

N¢ 181.335 GL -12.44

PLAN_TOCENTRIC CONIC

C$ 11.111 YHL ).545

_NCJ4 AZMTH LNCH TIN(

SO.DO 5 10 95

!60.00 18 31 71

100.00 8 34 73

100.00 1J SO 4

110,00 ? 41 31

110.00 I'0 51 19

DJFFEII(HYIAL C_I_(¢?IONI

TOl[-I.O001 TRA .9115 ?C6-?.4795 91KI 1.1119

TO( -.6395 "RA .Iml4 ,C$-5.0909 85P 17518

80( 1,O074 MA .9905 9C_ 7.5018 FSP -785

OJStA_( _14.05|

L_ 91J.85 VL 79.698 OAk 1.85 AZL 91.5? KA tiY.�e S_A 194.31 (CC .91181 INC 1.5683 Vl 21.411

LOP 1D1.68 vP 57.411 GAP 9.57 AZP 89.41 TEL 175.64 TAP 60.96 NCA 17.86 AP_ 150.71 V2 $5._81

GP -13.i9 ZAL 85.59 ZAP 160.el [T8 5e0.06 ZA[ 1_.!e [T( 191.11 ZAC 84.15 ETC 296.88 CLP-165.S?

ObA 5.55 HAL 191.79 RA0 4567.4 V£L 11.514 PTH 2.01VHP G.?3G 0PA 6.51 RAP 116.53 [(¢ 1.1841

L-I TIN(: lNJ LAT INJ LONG INJ NT AS¢ INJ AZNTH INJ TIN( PO CST TIN |NJ 2 bAT INJ 2 LONG

e_5?.57 -_0.$9 44._ 345.55 109.88 5 48 3 1857.6 -17.66 36.74

4555.95 11.26 199.11 641.90 65.95 19 47 17 $955.9 7,66 115.t_

19tl4.75 -el.AT Z3.95 643.17 111.31 ? T 30 i_liJA.T *18.$9 16.51

430|.99 1t.11 176._ 641.68 81,46 Z| I 48 3701.0 8,$2 186.75

1754._1 -13,_6 5o_ 341o07 |15+16 8 17 51 1154.4 -70.13 $$7.9)

4107.14 14.64 158.91 340.0? 59.93 ee 0 45 6507,1 10.09 Iso,4D

N|O-C_ [mr{_T|ON A¢{URACY ORBIY OETERNINA ?ION ACCURACY

SGT SSJA.P SC_ 567.t $93 ZSS.? ST 1783.3 SR t19.9 $S 688.3

RNT .99t5 _ .68|8 RYe .9454 CRT -.7859 CRi .6195 CST -.8910

SG8 554_.8 Re5 .047| R13 .9456 LSA 1917,5 N_A 170,4 S$A 30.5

SG| 9599.e SC_ _1,7 THA 3.89 (LI |792.0 EL7 147.5 ALF 174.35

LAUNCH OAtE APN 94 |'1_4 FLIGHT TIN[ 180.00 ARNIVAL DATE OCT 21 it64

H(L|OCEHTRIC CONIC 0|lTAK[ 519J07

NL 150.47 LAL -.00 LOL £15.95 Vk _.546 GAL e._ AZL 91.?e NC_ 951.06 _A le4.05 (CC .21658 INC 1.?!64 VI 91.611

NP I07.5_ _t_ J._t LOP J04._0 VP 57._1 GAP 9.96 AeP 99.44 TEL 171o65 TAP 11.71 RCA 9?.18 APO 150.11 V2 35.755

RC le$.559 GL -16.t_ GP -16.09 ZAL 80.11 2AP 161._ ITS 519.19 ZA[ 130.0? [T[ 1_0.69 2AC 65.59 [TC 966.63 CLP-166.59

PLAN[YO¢ENTN|C CON/C

C3 11,_tl WAL 3.469 OkA 6.91RAL J_t,_ RJ_ 9597.5 V[L !1,548 PTH t,0J V_P 8,915 OPA 9,88 RAP ||8,80 [CC 1.1t48

LNCH AZNTH LNCH 71N[ k-J TIN( |NJ LA? INJ LONG INJ RT A,qC. |NJ AZ_ATH INJ TJN[ POCIT TIN |NJ t LA T |NJ e LONG

110.00 5 )4 _I, L_J ?.l? -19._4 41.I_J _M+6.+t II0.E| $ 1| )l 161 ?.? -16.64 34.19

I_.00 18 _ 45 4111.01 13.16 -195.80 645.41 94._8 11 4? 44 aOl�.O 9.81 188.89

I_0,_ 4 57 4? 1949.40 -_0,53 El.St 649.51 lit.re ? SO 16 1549.4 -17,$4 14.E4

IO0.00 19 50 II 4311.51 15.9g 171.51 645.19 96.51 Zl t 58 5761.5 10.79 169.6_

110.00 9'10 16 I IPII.�Y+ -IPJ.tO 6.11 _45.N 114.10 8 39 56 llte.? -18.eO $56.05

110.00 !0 54 It 4111.00 19.19 160.01 _6.99 59.51 ee 5 41 _69.0 le.10 155.3_

DIF,2Nt[HTIAL ¢¢W_[¢T|ON_ N|0-¢OU_K [_[CUT|ON ACCURACY ORBIT 0(T(RNINATION ACCURACY

TD[-I.I$?S TNA I.I5117 TC$-?.15OO BA_ 1.1565 KT 5577.t SC_ 5_4.8 SG5 ZSO,I S? 1679.2 M 134.9 $S 724.8

NO( .1798 _A .!_? NC6 -.5L_5 ,AU .0_9 RRT .16|1 _ .6599 RTF .9458 CRT -.7581 CRS .9818 CST -.9930

F0( -.8710 ,HA .1367 ,CA-?.MS9 lip IT741 SG_ 5_OI.9 _5 .0591RI5 .1459 L$A 7111.G N$A 177.5 $$A _?.8

I0( 1.1449 ME |,|_t 9C6 ?.1_9 F�P -759 IGl 55_8.1 SGe 3S5.0 THA 5.58 EL| 1986.2 EL2 151.6 ALF 174 ,8 $

199]



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH 0ATE APR 24 19(14 FLIGHT TIRE ISZ,O0

NrLIOCf.NtRIC CONIC OISTANCE 525.551

RL I50.LI LAL -.00 LOt. Z13.65 VL 26.503 GAL Z.76 AZL 91.96 HCA 254.50 _A

RP IO7.5,5 LAP J.19 LOP 108.15 VP _7.567 GJP |0.)0 AZP 99.50 TAL 170,15 TAP

RC 185.549 GL -15.90 GP -1Z.4Z ZAL 76.91 ZIP 162.51 £Y$ 118.13 ZA[ 130.01 [T[

PLAN_ TO<[NTRI C CONIC

C$ 12.586 v,t. 5.548 OLA 2.57 RAL L55.60 RA0 6597.5 VFL 11.575 PTH Z.(]Z VHP

LNCN AZNTN LN_H TIN( L-i TIRE INJ bAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIRE

_0.00 S 57 45 ZlSZ. 5Z -18.79 )9.49 550.55 111.59 G 54 8

90.00 JB" 30 54 4680.12 1A.86 189.44 )49.54 65.63 19 48 54

IOL$.OO T ZO IZ 1916og9 -19.68 16.54 )59.96 112.96 ? 52 9

1(30100 19 51 9 4421o26 15°71 179.98 149.11 64.26 Zl 4 50

110.00 8 30 58 1695.47 -ZZ.O7 1.14 348.7? 116.79 8 59 14

110.00 ZO 52 52 4215.57 19.09 16_.0_ )47.6) G0.49 ZZ ? ?

D|FFERtrNT|ML CCI_RIrCTI(:_ NiO-CC_ trXj[CUT|ON ACCURACY

TO(-1.2774 TRA 1.2944 TC)-6.7815 8AU t°1d41 SGT $G)$.1 SCAI 515.7 SG$ 221.?

RO£ .1560 RRA .2OO5 RC$ -.4685 FAU .03451 NNT .6269 RRF .6215 RTF .9462

FOE -.?02e FRA .9772 FC3-2.1599 6SP J795? SG0 5656.5 R21 .0302 RI5 .9464

8*0£ 1.2846 MA 1.t_9 8C5 e.7985 F)P -?)5 $61 5642.4 SG2 398.7 ?HA 5.30

ARRIVAL DAT[ OCT 23 1964

125.79 [CC .ZZD64 |NC |.8568 VI Zg.611

64.46 RCA 96.46 APO JS].10 V2 55.24|

190.11 ZAC 66.37 [TC 265.79 CLP-;G?.A8

?,104 OPA 10.11 RAP IZ1.10 [CC 1.20?1

PO C$T TIM INJ 2 LAT INJ Z LONG

158Z.9 -15.69 52.18

4080.1 11.46 192.d3

1517.0 -16.41 12.28

5821.5 12,16 |73.05

1095.5 -16.50 554.44

5615._ 14.02 156.54

C_'BIT D[T[II_IINAY|ON ACCURACY

ST 2159.8 SR 240.5 SS 755.A

CRT -,7553 CR$ .6850 CST -.9944

L)A 22_5.9 NSA 174.5 $$A 25.6

ELI 2167.5 (L2 157.6 ALF 175.18

LAU_C_ 0ATE APR 2A 19G4 FLIGHT Y|_ 184,D0 ARRIVAL 0ATE OCT 25 1964

_[LIOCENTRZC CON|C 015TAN(E 511.221

RL 150.47 LAL -.OO LQ. 213.85 VL 26.261 GAL 3.25 AZL 9Z.OO HC.A 257.54 SNA 121.51 [CC .22500 INC 1.9969 vl 29.61!

RP 107.52 LAP 1.95 _OP 111.19 VP 57.142 GAP 10.68 AZP 9e.57 TAL 168.66 TAP GG.ZO RCA 95.74 APO 151.55 VZ $5.246

RC 1G7.)61GL -14.41GP -11.89 ZAL 73,79 ZAP |$3.57 [TS 318.86 2A£ 129,96 EYE 189.66 ZAC 67.17 [TC 265.25 CLP-168.56

@LAN£rOC[NYNXC CONIC

C3 I).ARO VHL ).GZI OkA .81 RA4 116°47 RA0 9567.5 V[L !1.615 PTH 2.03 VHP 7.)04 DPA 10.25 RAP 125.41ECC 1.2219

LNCH AZNTH LNCH T114[ L-I T[14E |NJ LAT |NJ L($NG INJ RT ASC INJ AZMTH INJ TIRE POCST T|N INJ 2 LAT INJ 2 LONG

Sm.O0 e 19 52 2153.13 o!8.03 )7.03 )5).91 112.21 6 55 A6 1555.1 -14.16 50.38

_.O0 18 51 42 4719.49 16.5| ZO).0) 553.57 66.66 19 50 41 4159.5 13.Zl 195.91

100.00 7 41 39 1889.36 -18.94 17.81 555.50 111.57 8 13 8 |289.4 -15.59 10.65

IDO.O0 19 52 36 46?8.50 17.41 163.42 351,15 6f.51 21 7 15 3_78.S 1_.94 176.55

110.00 O S0 55 1072,64 -21,)? ,14 152,_7 117,54 9 18 46 107Z,G -1/.55 555,11

Jl0.OO 20 56 51 4R67.98 19.67 161.17 351.69 61.56 22 10 59 1666.0 15.86 159.28

OIFFER£NYIAL C_R£CTION6 N;0-COUdQ$_ [X[CUTION ACCURACY _81T 0£TERNINATION ACCURACY

TD[-I.4J_J TRA 1.4915 TC3-6.)?75 BAU 1.1516 9GT 16??.8 SGR 501.3 963 211.4 ST 2322.9 SR 247.0 S) 779.Z

NO[ .1450 RRA .21_4 RC) -.4181FAU .03190 R_'T .5956 RRF .5956 RTT .9464 CRT -.7499 CRS .6881 CST -.9955

FOE -.7288 FRA 1.0217 FC3-2.0488 8SP 18076 $60 5700.1 R25 .0240 RJ) .9465 LSA 2456.0 NSA 177.3 SSA 25.8

90( 1.4242 BRA 1.5065 8C) 6.5912 FSP -_06 SGl 5685.6 $62 405.7 TNA 5.04 ELl 2550.3 EL2 162.9 ALF 175.42

LAUNCH OAT[ APR 24 1964 FLIGHT TII_[ 186.00 ARRIVAL OAT[ OCT 27 1964

H{LZOC[NTNIC CONIC

RL ;$0,47 LAL -.00

RP 107,90 LAP 2.10

lC 169,556 GL -lA.?t

PLA_TOCE_TRIC CONIC

C3 |4.524 VNL 5.811

LNCH AZNTH LNCH TIIA_

90.00 6 AO 59

90.00 18 53 1

100.00 8 Z 9

tOO.DO 19 5A 55

llO.O0 9 9 57

110.O0 21 5 I)

0|FFERI[NT|AL CONRI[CTION8

TD[-1.7121 TWA 1.9_D TC$-5.5118 6AU 1.11_?

RO£ .18Q2 RRA .2_93 RC$ -.127| FAU .02758

F02 -.7788 FRAI.IO)) FC$-I.AJ92 BIP 12444

802 1.?206 8RA 1.9501 Be5 5.5455 FSP -661

0[STANC[ 556.$79

LOL 213.$5 VL 26.219 GAL 3.76 AZL 92.15 HCA 260.?9 $.qA 123.28 ECC .22970 INC 2,1516 Vl 29.61t

LOP 114.65 VP 57.115 GAP 11.09 AZP 66.66 TAL 167.16 TAP 67,95 RCA 94.96 APO |51.$0 V2 55.250

GP -11.59 ZAL 70.74 ZAP 164.57 Et$ 515.18 ZAE 129.90 [TC 159.25 ZAC 67.94 [TC 264.71 CLPL169.53

OLA -.41RAL 1_1.25 RA0 _567.6 VEL 11.658 PTN 2.05 VNP

L-I TIN( JNJ LAT INJ LONG INJ RT A$C |NJ AZNTN |NJ T|_

2128.14 -17.55 $_.08 357.55 112.71 7 16 27

4797.28 18.0) Z06.59 557.70 67.79 19 S2 58

1866.36 -15.51 16.41 357._$ 114.05 8 35 15

4514.29 18.97 186.8) )57.79 66.45 21 JO ?

1654.10 -Z0.79 )59.02 )55.85 117.77 9 57 5J

41J9.52 21.45 169.26 396.0) 62.72 22 15 15

01rFEREN_IAL C(_RECTION$ NID-O0tJ_qSE EXECUTION ACCURACY

TO[-1.5651 TRA 1.7077 fC)°5.9628 OAU 1.1601 $GT 5724.5 $_1! 495.4 $65 205.6

NO( .1149 RRA .2196 RC5 -.17|5 FAU .02970 RRT .56J9 RRF .5496 RTF .9471

FOE -.7550 FRA 1.0810 FC)-1.7701 95P 1_27_0 $68 5745.9 RZ5 .0177 R15 .947Z

GO[ 1.5708 MA i.721_ 6C$ 5.9744 FSP -683 $61 S711.) $62 407.6 TNA Z.79

_AUNCH OA Y[ APR 24 1964 F_IGHT TIM_ 189.00

H[LJOCENTNIC CONIC 01STANCE 542.4_

Rb ISO.A? LAb -.00 _OL 211,85 Vk 29 ;177 &AL 4.)0 AZL 9_.2G J'_A 28A.05 SNA 121,05 [CC .25476 1_

RP 10?.49 LAP _._5 LOP 117,$6 VP 57.E_O GAP 11.51 AZP 69,76 YAL 165.67 YAP 69.70 RCA 94.15 APO

NC 171.292 GL ol5.08 GP -IO°8) ZAL 6Y.78 ZAP 165_5) [T$ 315.60 ZAE 129.85 ET£ 198.87 ZAC 68.68 ETC

PLANI_TO_ENTRIC CON|C

C3 19.7)9 vHt. 3.667 OLA -1.64 RAL 144.02 RAO 6567,_ V[L 11.?10 PTH

LNCN AZNTff LN_ff TZN_ _-1T|I_ INJ _AT INJ LGNG INJ RT A$C INJ AZNTH INJ TIN_

9(:1,00 7 1 6 2107.81 -18.94 $4.81 1._6 11_.10 7 18 14

_.O0 19 )4 47 4655.60 19.45 210.12 1.91 69.00 19 55 d!

IOt0.O0 8 21 40 1847.86 -17,?_ 15,_8 ._2 114.41 6 $_ 28

IO(3.O0 19 59 54 45J8.76 20,41 1_0.25 i.51 67.87 21 13 25

II0,O0 9 28 10 1519,74 -20,)) 599.16 )59.90 118.09 6 55 30

110,00 21 6 94 4)69.97 LPZ.99 17_,36 ._6 . 61.98 Z_ 19 d3

NID-COJR_N[ EX£CUTION ACCURACY

SGT 5785.4 $GR 481.7 $G) 1g6.0

RRT .5Z74 RRir .5126 RTF .9480

$C49 5785.7 RZ3 .01Z1 RI) .9480

$G1 5771.1 $G2 410,5 TNA 2.5_

7.515 0PA 10.51 RAP 125,75 ECC 1.2590

PO C)T TJN INJ 2 LAY JNJ 2 LONG

|528,I -]4.15 28.89

4197.3 14.87 199.35

1266.4 -14.91 9.2Y

5954.5 15.62 179.64

1054.1 -16.90 552.05

5719.) 17.62 J62.22

O_BIT OETERtIINATION ACCURAC_

ST 2476,$ SR 255.2 S$ 800.5

CRT -.?492 CR$ .6956 CSY -.996-3

L)A 2809.0 NSA 179.5 $$A 22.2

ELI 2464.1 EL2 16?,5 &LF IT_.GO

ARRIVAL OATE OCT 29 J96A

2,2658 Vi 25.611

151.91 V2 35.254

264.|8 CLP-I?0,AB

2.06 VHP ?.?)90PA 10.26 RAP 126.D6 [CC 1.29_0

POC6T TIM INJ 2 LAT INJ Z LONG

J50?.$ -15.5? 27.68

4255,6 15.42 Z02.75

1247.9 -14.15 8.18

)998.8 17.21 192.91

10)9.7 -J6.4J 551.22

5?69.? 19.50 165.16

ORBIT OET_RN|NATION ACCURACY

ST 26J5.6 SR 251.? $S 917.?

CRT -.7501CRS .7001CSY -.99Y0

L)A 2746.4 N)A 18J.7 S)A Z0.8

ELI 2622.7 EL2 171.5 ALF J?5,72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 19643

LAUNCH DAT£ APR 24 1954 FLIGHT TIN| 190.00 ARRIVAL OAT[ OCT 3] 1954

H[LIO¢ENTIIC C(_IC

RL ]50.47 LAL -.OD LOL 113.85 vL Z$.I3S GAL

RP 107.48 LAP Z.39 L(_ 121.13 VP 3?.263 0AP |1.95 AZP

RC 178,Z29 GL -15.23 GP -10.55 ZAL $4.93 ZAP 166.43 ITS

PLAN(YOC[NTRIC COPA|C

C3 17.145 VHL 4_141 DLA *2.78 RAL 146,69 RA0 6567.7 V[L

LNCH AZNTH LNCH TIN_ L-i TIN_ IN| ]AT |NJ LONG IN|

90.00 ? ZD 12 2091.99 -15.42 ]3.87

90.00 18 58 S? 48K58,57 Z0.75 Z13.82

100.00 ¢ 40 15 1133,7$ -I1,39 14.4_

|OOoO0 J9 59 55 4842,01 ZI°?5 |93._

]]O,OO 9 45 3J 1829.48 -ZO.DO 387.58

110.00 21, 10 49 4419.09 24.43 175.47

0ISTANC[ 549.068

4.87 AZL 92.39 HCA 287.29 S_A 122.?8 ECC .24022

99.89 TAL 184.I8 TAP 71.48 RCA 93.29

311.55 ZA[ 129.79 EYE I98.53 ZAC 89.40

Jl.??O PTH 2.08 VNP 7.97? OPA 10.18

RT ASC |NJ AZNTN IN| T|NE PO CST Y|N

5.Ol 115.40 ? 55 4 1492.0

6.19 70.29 19 58 46 4_08.8

4.58 114,70 S 10 A9 1233.8

5,79 88,97 21 15 5? 4042.0

3.19 I18.32 IO ]2 AO 1029.5

4.58 68.31 22 24 28 3819.1

OIrF¢RI[NYIAL CORRECT;ONJ

70[-1,8857 TRA 2.1798 TC_-5.|043 8AU 1.1718

ROE .|?88 RRA .2385 RC3 -.2883 FAU .02550

F0( -,8005 FRA 1.1435 FC5-1,Z874 88P 18807

80[ 1.8743 MA Z.192i BC5 5.|J2] FSP -8_9

NIO-¢OURSI[ [IQ[CUYfON ACCURACY

SGT 5801.1 8G_ 474.1 SG3 190.Y

RRT .4919 RfW .4756 RTF .9488

8G_ 5820,4 R23 .0074 R|] °9488

8G| 5805.8 $G2 412.4 THA 2.31

|NC Z.$945 VI _9.5]]

APO 152.27 V2 35.256

[T¢ 263.87 CLP-I?I.AZ

RAP 130.40 £CC I.ZSZZ

IN| 2 ]AT IN| 2 LONG

-15.1| _5.75

17.8Y 206.13

-i_.92 ?.35

18.70 186,]5

-]6.06 350.54

20,88 189.1!

_iq6[T O(7[RNINAYION ACCI_QACY

ST Z?$9.0 SR 286.$ 5S 83].0

CRT -.?524 CRS ,70Y3 C$T -.9975

LSA Z868.? NSA 1e3.8 SSA 19.8

[11 2748.3 (LZ 1Y5.0 ALF 175.80

LAUNCH OAT[ APR Z4 |H4 FLJGHY T]I_ 19Z,00 ARRIVAL DATE I_K:)V Z I984

_[L]OCENYRIC C_|¢

RL 150.47 LAL -,O0

R_ J07,48 LAP Z.5£

RC |75,147 GL -15.51

PLAI_,TOCENTRIC CONIC

C3 18.771 VHL 4.]33

LNCH AZNTN LNCff Y|I4[

• 0.O0 ? 38 19

90.00 18 38 Z_

]OO.O0 8 S? 52

]DO,OD ZD Z 34

110.00 JO 2 0

I]0,00 2] 14 58

OZSYAK[ _53.592

LQ. 213.85 VL 26.094 GAL 5.46 AZL 92.52 HCA 270.52 MA I22.54 [CC .24812 INC 2.5245 vl 29,811

LOP 124.37 VP 3?,236 GAP 12.41 AZP 90.02 YAL |82.?0 YAP ?$.22 RCA 92.38 APO 152.?0 VZ 35.258

GP -10,18 ZAL 82.19 ZAP 167,28 [T8 _9.18 ZA[ IZ�.?_ (T( 188.22 ZAC 70.10 (TC 283.15 CLP-17Z.3S

OLA °3.83 NAL 149.27 RAO 8587.8 V[L !1.839 PTH Z.I0 YNP 8.231 0PA |O.O0 RAP 132.74 ECC 1.3089

L-| TIl_ |NJ ]AT IN| LONG IN| RT ASC |NJ AZNTH IN| T|l_[ PO C$T TIN IN| Z ]AT IN| _ LONG

2080.55 -16.11 33.11 8.81 113.81 8 IZ 59 1480.5 -IZ.TB 26.07

4982.25 21.94 Z]?.|J |0.57 71.64 ZO 2 8 4382.Z 19,23 2D9.49

1823.93 -l?,lJ 13,83 J.34 |14.89 9 28 18 ]223,9 -13.5] 8,78

4894.10 22._8 ] 97._(_ | O.] 3 70.34 2| ZO 48 4094,1 ZO.O9 189.40

1823.|5 -19.79 357.17 8.92 118,46 |0 29 3 1023.2 -15.84 350.28

4487.85 25,77 178.80 8.95 88.73 22 29 23 _67.6 22.40 171.07

ORBIT 0ET[RNINATION ACCURACY

ST 2843.Z SR ZY3.Z 88 839.6

CRT -.7552 CR$ .7142 CST -.9979

LSA 2971.3 NSA 185.1 $5A ]8.8

ELl 2850,7 ELI 178.5 ALF 175.8_

0IFFERENTIAL CORRI[CTIONS

Y0[-R.0188 TRA 2.441D TC3-4._880 8AU !.!731

ROE .1931RRA .1440 RC3 -._478 FAU ,OZ3IZ

YO£ -.8183 FRA 1.1853 FC3-1.OSOI 85P 18864

80[ Z,O_SO 8RA Z.4532 8C3 4,674_ FSP -613

N|0-COUR_[ [Y_[CUTIOI ACCURACY

SGT 58Z7.1 9GAQ 484.7 SG3 183.6

RRT .455_ _ .4384 RTF .9496

SG_ 5845.8 R_$ .0041 R13 .949_

8GI 5831.0 8G2 413.4 THA Z.O9

LAUNCH 0ATE APR 24 1954 FLIGHT TIl_ 194.00 ARRIVAL 0ATE NOV 4 1954

H[L|O_ENTRIC CON|C

RL 190.47 LAL -.00 LOt. Z13.85 VL

Re lOT,AT LAP 2,$5 LOP 127.62 VP

RC I?7.DA5 GL -19,_l GP -9.85 ZAL

PLAN[TO_£NTRIC CONIC

_ Z0.549 VHL 4,544

LNCH AZMTH LNCN TIN|

90.00 ? 55 25

90.00 18 AZ 12

lO0.O0 9 ]A 31

I00.00 ZO 5 48

_]0.00 10 17 )8

liD.DO ZJ 19 JZ

OIFKERENTJAL CORR[CTION8

_0[-_.1807 7RA 2.?I32 YC3-4._494 8AU 1.1748

iO£ .ZO85 RR4 .2504 RC$ -.2181 FAU .OILS]

ro£ -.8_?_ FRA ].ZZSI FC$ -.9024 8SP 18806

60C _.1_8 8RA Z.?ZAY 8C3 4.2547 FSP -595

DIST_NC,_ 5_9,0_JS

28.053 GAL 8.O_ AZL 91.65 NCA _13,77 SNA |ZZ.30 [CC .ZSZ§0 |NC e.5541Vl Z9.511

37.Z09 GAP |2.9_ kip 90.17 TAL 16J.Z3 TAP ?5°00 RCA 9],4Z APO 153.]8 ¥_ _5.Z50

89.58 ZAP 1_.09 E78 _oe.41 ZA£ 129,87 E7[ 187,94 ZAC ?0,79 [;C 25_,55 CLP-IY_.Z7

0LA -4,78 RAL 151.76 RA0 6587.8 V_L /I.918 PTN g. IZ VHP 8.5010PA 9,78 RAP 135,08 CCC ].3599

L-1T|N[ IN| ]AT IN| LONG |NJ 9T A$C IN| AZMTH IN| TIM( PO C$T TIN IN| Z LAT |NJ Z LONG

2073.3A -15.91 32.73 |2.6_ II3.74 8 29 58 1473.3 -IZ.57 25.65

5014.70 23.03 220.57 14.90 73.05 ZO 5 47 4414.7 20.49 _12.8_

1818.20 -16.95 18.48 12.14 1|5.D0 9 44 49 IZ]8oZ -13.44 6.45

474_,08 Z4.11 ZOO.)? 14.52 71.?7 21 Z4 53 4145,1 Zl.40 I_Z.5_

18Z0.88 -19.71 )57°02 10,8? 118.5| 10 44 37 1020.7 -15,75 350.14

4_15.36 2?.OZ ]8J.75 ]3.35 _8,22 72 34 _? 39J5.4 2_.8_ 174,05

N_O-_R_[ (X_CUYZON ACCURACY ORS|T OCTCRNZNATION ACCURACY

8GY 5853.2 8GR 455.0 SG3 178.9 ST 2938;4 SR 2?9.8 $$ 847,5

RRT .4180 Rftr .ADO0 RTF .9508 CRr -.7598 CRS ,?2ZY CSr -.9982

$G_ 5870.9 RZ3 .(X}07 R]$ .9508 LSA _065.1 NSA 187.7 55A 17.6

SG! 5858.3 SGZ 413.1 THA 1.87 EL| 1948.1 [LZ 181._ ALF 175,85

LAUNCH OAT[ APlR 24 1984 FLIGHT TIN| 198.O0 ARRIVAL OAT[ NOV 5 1964

P_IO_ENTR|C CONIC

RL 150,A? LAL -,00

RP J07.47 LAP 2.78

RC ]78.923 GL -15.24

PLAN(70CCNTR|C CONIC

C3 22.8|5 VHL 4.777

LNCH AZNTH _N(N TIN_

90.00 8 II 32

_0.00 18 45 IZ

100.00 9 30 13

I00.00 ZO 8 13

]10.00 10 3_ ZO

110,00 _I 23 35

DISTANCe[ 584.4_0

LOt. 2|3.85 VL _8°0|3 GAL 8°78 AZL 92.79 P_A Z?7.OJ ,_AA

L_ ]30,8 ? VP 37.|8J GAP 1_.4] AZP 90,34 TAL |59.78 YAP

GP -8.55 ZAL 87.05 ZAP |M.83 [T$ 303.22 ZA[ IZ9.81 IT|

JZ2.0e ECC .25942 ;NC 2.7858 V] 29.51]

76.79 RCA 90.39 APO JS3.12 V2 35,250

I87.87 ZAC 71,46 CYC 28_.|7 CLP-]?4.|9

OLA -5.85 RAL 154.18 NA0 6557.9 V[L IZ.GO8 PTH 2.14 VHP 8.790 DPA 9.46

L-I TZNI[ IN| LAT |NJ L(:I_ XNJ RT A88 |NJ AZNTH |NJ YZN_ I_ CST Y|N

_O?0._l -15.82 32.54 16.47 11_.?9 8 48 Z 1470.Z

5085.89 24.00 EZ4.0I 19._1 74.51 20 9 38 4466.0

1818.42 -18.90 13.57 15.96 115.05 10 0 29 1218.4

4785.01 IS.J3 _O}.73 18.95 75,26 ZI 29 8 4195.0

1821.81 -19,75 357.10 14°45 118,48 10 59 Z2 102|.g

A582.28 28.]6 184,92 I?._J 89.78 22 39 37 $9_2.3

DIFFERENTIAL COPRI[CTIONS

Y0'[-_.3467 7RA 3.0028 TC3-3.8428 8AU | .173d

ROE .8253 RRA .2557 RC3 -.18|4 FAu .01H?

F0C -.8548 FRA ].2857 _C$ -.?485 88P 1892_

BOC Z.3575 I_A 3,0157 0C3 3.8489 FSP -573

N/D-COuR$[ £vrCUT_ON ACCURACY

8GY 5J73o7 8_I' 445.| $83 I?O.A

RRY .37_O RRf" .3608 RTr .95_I

SGB 5890.5 R_3 -,0019 R15 ,9511

$61 5878.1 $GZ 411,? THA 1.85

RAP 157.40 CCC 1.3755

IN| _ ]AT IN| Z LONG

-IZ.A? 25.47

21.64 215,14

-13.58 G.34

ZZ.60 195.84

-15.79 350.21

25.|5 177,05

ORS| 70E T[RNINA 7 |ON ACCURACY

ST 3019.] SR 285.? 35 853,0

CRY -.?850 CR$ .7315 CST -.9985

LSA 3144.8 NSA 189,0 $$A 15,8

ELI 30Z7.1 EL] ]93.5 ALF 175.54

|595



JPL TM 33.99 EARTH--VENus TRAJECTORIES (VOL. I, 1964 ;

LAUlKN DAY[ AIIIII 84 it44 FLIG44Y 1'114( liB.00 ARRIVAL _AT[ NOV a 1964

HIL |_£NYR|C CGNJC

RL ISO,47 LAL -.00

RP 107,47 LAP 8,117

mC tRO.?R8 GL -lS,|I

PLAU£TC_CNtR |C CCSl; C

C_l 85,$14 _'IL 5.O3|

LNCN AZNTH LNCH 7|I_

10.00 • 81 4|

10.00 11 41 14

100.00 8 44 S11

100.00 10 18 411

110,00 lO 4t |Z

1|o.oo II _l 3

DtOTANC[ 511.788

LOL 813.85 VL tS.1173 OiL ?.AI JZL 18.18 HCJ 8110.86 SIAA 181.t5 [CC .86698 S_C ?.Ilia v| 89.611

LOP 15d.18 VP $7.153 GAP JS.IHJ AZP 80.51 TEL 151.34 TAP 11.60 RCA 19.3| AM 154.34 v8 35.160

GP -1,17 ZAL 54.15 ZAP 189.51 [78 IJ9.S5 Z/_ |81.55 IT| )17.45 ZAC 7Iol8 [TC 801.70 CLP*I?5,II

0kJ -I.43 RAL JSl.AI IAO 1511.0 VIa||.Ill PTN 8.17 VNP 9.|00 0PA 9.10 lAP i+9.PE [CO 1.4161

L-Z TIN[ |NJ LET IN| + |NJ RY AiC ]MJ AZNTH IN| TIN[ POCST TIN IN+ 8 LAt IN| 8 LmG
_P0.111 -IS.l] M.S9 I0.31 113.71 9 I ]I 147!.0 -IT.S0 8S.SI

3118.14 84.17 11?.43 _3.74 ?I.01 20 ]3 40 4SIi.| IE.7O 818.,3

llll.4S -11.gS 15.!10 ]l,Yl |14.99 |0 15 18 1811.4 -15.45 t.4m

41145,111 "N.OS 107.07 15.40 74.79 I| 33 3l 4143.1 85.71 11t.05

11_I.11 -]9.9] 357.M ]11.15 I]9.$I II 13 18 1016.7 -iS.l| 350.41

41_1,44 _,11 1111.]1 11,31 71.40 11 A4 5! 400t.4 84.$9 110.06

ORS|T OETE_4I_ATION ACCURACY

8T 5OI8.1 M 111.1 IS 156.0
CRT -.7701 Cil ,7404 CST -,tlR7

LSA 5811,1NSA 119.9 85A 18.0

EL| _lOSS.0 ELI 115.3 ALF 17S,IE

O|fFt_[MTIAL Calm[CTICl_

TO[-f.S|lO TRA 3._Of? T¢3-3,458? I_ l.ltft
mo[ .1437 Ilia .1_T RC3 -.1511 FAU .017118

r0[ -.I?|I FRA 1.50T/ FC3 -.11111 lip Ig011

I_[ I.SlM M+ 3.$111 IC3 3.4511FIP -533

N|O-C_J_ [_CUTlCll ACCURACY

_t 581HJ,11 JGR 455,0 SO3 |84.|
RIT .5311S W .3101 RTF .t538

5gOS.0 R13 **0059 R|5 .9558

811 51190.11 _ 41_,1 TNA ].44

t.AI¢I_KPI 0Aylr AIIW 84 1944 FI.104+YTIN| _*oo.oo ARRIVAL 0AT| NOV lO 19t4

_LZO¢EN?RI¢ CCUIC

It I SO,AT LAL -.00

mp 107.4R LAP 1.11?

RC 111.I_| Ok -14.115

PLAN£TOCF.NTRIC ¢¢111 ¢

C3 11.111 VIAL 5.310

Lm Am?+ Lm:+ Tirol

_O,O0 I 40 SJ

IO.OO J11 $1 41

]00.00 11 _ 47
100.00 10 II 31

110.00 JO 511 13

110.00 II 31 M

0/ITMMI¢[ 579.0_

_OL 113.113 V_ 15.1_3 _L_ 1.21 +Z_ 13.05 HGA 113.50 SmA

lOP 13?,3? VP 57.114 GAP IA,S4 AZP gO,7] lAk 151,11 TAP

G? -1,01 ZAL ST,S? Zip ]P0.I| [Yl L_5,54 Zd_ |L_J,4S IT[

|I]._0 [CC .2?$07 |_C 3.OS46 Vl 81.811

go,4_ RCA t1.15 APO IS],04 V8 35.851

117._ ZAC 7t.77 [TC I_1.84 CAP-I?8.0)

DkA -7.]3 R_ i$1.1_ R30 1311.] V_L ]1,130 PTH I,_0 VHP 11,433 DPA t._ NAP 148,03 ECC |.4841

_-1T|M_ |_ /.AT |NJ LONG |NJ RT AIC IN| AZMYH IN| TIN| P_)CST TIM IN| 8 LAY IN| £ L_NO
L_?S.411 -IS.ST 31,H 14.18 113,_0 S+_5 18 1475.S -IT.e3 8S.78

S|13,|11 15,13 I_0,_ 11,11 77,S4 10 IT 5T 4585.8 t3.1i 818,71

11114.0t -17.11 13,14 15,1_ 114.t9 10 _ !1 111_.1 -13.il 1.71

41111o15 _.111 110.40 1?J1 71.57 11N 3 4801.11 E4.?E 808.85

1154.14 -_0.1T 857.17 11.01 111._ ]1 _1 11 105A.I -11.84 350.94

4153,113 $O,1_ 191,31 t1,14 73,08 11 50 8 d055,11 17,54 113.0t

ORBIT OETERN|NAT/ON A¢CLMACY

8T 3139,8 M E_T.I 58 858.?

CRY -.77t? CR8 .7410 ClT -.RI1_

LIAr|IS.8 NSA 100.7 18A 15.3

EL! $_1 EL8 ]81.1 ALF 175.71

DIFF[I[NYIRL C<31NICTIOMI

T0[o8.8111 TNA 5.1319 TCS-5.0TTO IkAU 1.1110

q .£117 _RI .14111 RC$ -,!£71 FAU .OJlll

FO[ -.1117 FNA 1.5910 F¢3 *,4_115 IV 1_01_

I_ /.POll ME 5.1415 Be3 3,07117 FlIP *S3I

M]O*¢Ol#l'll[ (_C._TJGN ACCURACy

I_T SIlt.0 IGN 414.11 1G$ 1511.1

RIT .L_111 Nm r .t?go _TF .S551

N 91111.$ II1_5 -,0050 R]5 .9558

11| 5181.5 I11 405,1 THE 1.13

+LAUNCm 0+Y[ AP# 84 |_4S4 FLZt44T TIN[ Z0E.00 ARRIVAL DAy[ NOV IZ 1_64

_[LIO¢[mTRI¢ C<_[C

RL 1S0.47 LAL -.IX)

R_ _07.41 LAP 3.08

RC 114.440 GL -|d.70

C3 31.538 Vt_L S.813

LNCN AZ_Y_ kNCN Till(

_O.O0 I 34 3

I0.00 18 55 17

100,00 10 It 40

100.00 I'0 .*0 T_

110.O0 |l lJ I5

110.00 81 3? I

TC<-1.8773 YRA 5,_1145 YC3-1.71114 EAt; |,lSIO

R04_ .t1150 RflA .L_1_11 Re5 -.1041 FA@ ,01445

FD[ -,1031 FRA |.AJ_ILFC5 -,AJHI? 11P |91tl

8.11116 JMIA 3,11_5_ OC3 1,?_4 r_lP -514

OIITAIK[ 510.177

_GL 8|3.15 VL 19.114 GEL 1.01 AZL _3.1t NCA 118.75 SIAA 181._7 _¢C .11315 IMC 3.|t4! Vl 11.111

LOP |d0,tl YP ]7,0ff GAP 15.IS AZP 80._8 TAL I_S.S3 TAP 11.81 lCA 16,9| AP_ 155.83 V8 35._5?

GP -1.?9 ZAL S0.18 ZAP |70.?0 ITS I80,54 ZA[ 189.56 EYE |16._1 Z_C 75.4| £TC 160.10 CLP-1?6.95

OLA -7.71 NAL 160,75 RA0 IS(MI.5 VI[L 11.365 PTH 8,83 VNP !.793 DPA 8.88 RAP 144.31 [CC 1.518_

L-| Y|N_ IN| LAY |NJ LONG |NJ RT ASC ZNJ AZNTN |NJ TIN( P¢CST TIN IN| 8 LAT IN| E LONG

8OI5o54 -18.19 53°55 _?,19 1|5,55 ! 11 47 |41_.5 -18,87 86.15

51|5.16 11._JO 83A.11 38.11 79.10 E0 El IO 4618.1 14.$3 E15.15

1133.11 o17.31 14.315 I?.44 111.71 l0 41 13 lt55.E -13.I0 T.AE

41M,74 17,57 IlA.?l 51.51 77.9? 81 48 40 4331,7 85.6_ 805,44

J848. Jl -_.S5 5S11.SS IS.T_ I|7.1S 11 31 49 1041.8 oi6.13 3S1.5_

41i,_O 30,_t_ ]t4,51 31,37 T4,10 18 SS 1G 40i8,5 81,60 116,13

NIO-Q)UIII£ [_[CUTION ACCURACY OROI_ OET[RN[N_TION ACCUMACV

lOT Sgo1,9 _ 414.1 903 158.4 8T 3114,t _ 301.1 IS 86|,0

RIIT .1511NRIr .1317 11TF .15?1 CRY -.7131 ¢R8 .7584 tit -.1t11
StI?.4 R_5 -,0059 RI3 .9571 LSA 3307.4 NiA 110.1 ISA 14.6

$_1 _J05,1 _ 400.1 TNA I.OE ELI 5193.8 |bE +117.1 ALF If5.?l

LaAm¢_ OAT| A_ 84 11_4 Irl.f014T T|NE _0A.00 ARR|VAL OAT[ NOV 14 1164

_[L/OCENTRIC C4_llC

R_ ISOoA? _Ak -.00

RP 107.4| LAP 3.14
RC 111.131 G1. -14.44

_AN[70¢£NTRI¢ CONIC

C_ 35.5_3 V_ I._4D

LNCJ4 AINT_ LNCI4 tile

10.00 11 11 1_0

IO.00 11 511 55

IOO.O0 |0 15

100.O0 I0 IA I?

110.00 ll I_ 45

110.00 II 41 41

OIlTK[ SlS._7

_O_ _5.15 v_ 15,155 GAL I,l? AZL 95.$4 HCA 8t9.19 _AA 18].15 (CC .81585 INC 3.3314
J4$.INI Vte. 57.1_NI GAP ]$.114 AZP 9|.]4 TAL 154.1? YAP 14.|1 RCA lS.57 APO 158.78

6P -I,tl ZAL 41,|11 ZAP |?1.1 ? IT1 L_5.]I 8A( ]t9.15 (Y( 11t.?8 ZAC 74,04 [TC _10.31

0LA -1.51RAL |_,?S RAO ISlMJ,4 V_L ]1.3_1PTH 8,8? VNP ]0.|15 OPA ?.71 RAP 148.51 (CC |.5115

L-I Y|I_ |NJ L,JIT |NJ LING /NJ RY A11C |NJ AZI4TH |NJ T]fl_ PO ClY TIN ]NJ 8 LET 11_ 8 LONG
1014,15 -11,$0 34.09 $1,111 113.35 _41 J5 1494,1 -15.80 18,18

9£91,11t _I.II 15T.41 $?.03 10.17 10 11 3S 4110.0 IS.89 889.|?
1145.$1 -17.?$ l_.lA $1.14 ]16.47 10 $4 _A |t4S.S -14,81 8.0+

4M4._4 I_.111 114,80 $1.?T ?t.SS 11 47 11 4314.? 8t.45 808.61

1140.95 '10.1_ 35t,41 11.55 ]17,1t 11 _0 14 10t0.3 -]?.11 3SS,LE

4T41,M 5].T$ ]11T.11_ 35.111 71,57 83 0 44 4J41.4 89.51 It1.18

_|T O[T[RN|NAT|ON ACCURACY
ST $8|1._ M S08._ SS 865.0

CRT -.T1107 TRS .7871 CSY -.1998

LIA 334|.S NSA 190.0 SSA ]4.0

£L| 3111.3 (L8 116.1 ALF 175.68

0/r_[_ENTIRL CCNNI¢ T/O_1

TOI-3.011MI T_A 4.$311 ?¢5-1.40|1 Iliu 1.1Nil

RO[ .3071 ml.t .1115 ItC3 **01111 Irau .01111A

FOE -.11101 ItllA 1.44OI IrC_ ,.$140 lip 19110

104[ 5.ORS8 MA 4.310? 1113 I,_O1? Irsp -AH

M]O-CQ/llt81[ [IICUT]_M _C¢_MIA¢?

SIT S103.1 144 405.3 _1_3 ]4_.9

RIT ._O54 W _JIII R?r ,I591
JG8 $1117.4 N_5 -.00t_ RI5 ,95_|

1GI 5_04_£ _ 3114.1 YHA .81

v| Eg.811

v8 $5.154

CAP-17?.18

IS_4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCH DATE &P_ Z4 1964

H[LI(XENTRIC CC_iC

RL 150.47 LAL -.DO

RP tO?.50 LAP 3.ZI

RC I_0,Ol9 GL -14.15

PLANI_TO([NTRJC CONIC

C3 38.8?6 VNL 8o319

L_H AZNYH L_C_ TI_

PO.OO 8 17 60

PO.DG 11 Z M

IOO.OO 10 34 4A

IOO.O0 ZO Z8 18

I|O.OO 11 J3 13

110.00 El 48 15

FLIGHT 11144[ Z06.00

0Z$TANCE 580.103

LOt. 213.85 VL 25.817 ¢AL 10.78 AZL 93.49 NCA 293.24 SNA

LOP 147.13 VP 37.036 GAP 16.51 AZP 91.18 TAL |52.84 TAP

GP -8.38 ZAL 48.26 ZAP 171.34 [T3 Z?9.0S ZA[ 129.12 [T[

ARRIVAL OAT£ NOV 16 1964

IzO.g3 [CC .304ZQ ]NC 3.4887 Vl 29.611

86.08 RCA 84,14 APO 157.73 v2 35.251

186.58 ZAC 14,68 ETC 239.91CLP-I?O.85

DLA -8.78 RAL 184.&3 RAO 83841,3 V[L IZ.698 PTN Z.3I VHP

L-J TIN| JNJ LAT |NJ LONG IN| R? A$C |NJ AZNTH JNJ TIN|

ZJ08.SI -18.89 34.94 35.81 113.07 9 52 50

5303.18 t?.3E ZA0.76 41.12 |2.24 ZO 31 4

1880.88 -J8.|8 18.00 35.02 114.16 11 3 48

S028.33 28.68 220.n AI.ZO 81.22 2J 52 3

J877.73 -2|.53 ,43 _3._kD |17.22 J2 J Jl

4785.48 32.3? Z00.9Z 40_13 ?8.36 23 6 1

NI0-COURS( £X£Cu71C_ ACC_ACY

SG7 389_.3 S_ 392.7 SG3 14I.T

RR7 .158! _ .|447 RYF .9614

5912.3 R23 -.O08| R13 .9614

SGI 5899.6 SG2 387.8 7HA .00

10.008 0PA 7.17 RAP 148.81 [CC I._568

I_ CST TIM IN| 2 LAT IN| Z LONG

13_.3 -15o62 27.78

4703.? 25.96 232.58

IZlO.9 -14.74 8.95

4429.3 27.10 Z|I.7L

IO77.7 ol7.71 353.41

4185,3 30.4) |82.24

GRBIT GET[RNINATIOIq ACCURACY

St 3244.0 SR $09.2 $S 869.3

CRT -.7881CRS .7?72 CST -.8993

LSA 3366.4 N84 188.9 $$A 15.4

ILl 3255.$ ELI |86.1ALF 175.65

FL|_.IT TIN|Z08.00 ARRIVAL OATE NOv 18 1964

OlSTANC[ 594.839

LOt. 213.85 vb 25,7J0 GAL 11.77 AZL 93.85 NCA 298.48 SMA 120.72 [CC .31381 INC 3.6485 Vl 28.611

b_ ISO.311VP 37._ GAP 17.35 AZP 91,6_ TAL 151.56 TAP 88.04 RCA 82.58 APO 158.OG v2 33.24?

GP -8,20 ZAL 44.45 ZAP 171.79 [T8 2?2.42 ZA£ 128.97 [T[ 188.40 ZAC 75.28 [TC 239.38 CLP-179.79

OZrr[R[NTIAL C_CYION_

YO£-3.2Flf TaA 4.7458 YC$-E.0961 8AU 1.|180

• OC .332L mlA .23?3 RC3 -.0G?8 r/,u .01126

tO[ -.¢378 FNA 1.4893 FC3 -.2444 8_ |92_41

60[ 3.2879-MA 4.73Z1 8C3 2.0972 FIk'P 0479

LAUNCH 0ATE APN 14 IN4

141[LXO¢ENTRIC CCNIC

RL 130.A? LAL -.00

RP 101.31 LAP 3.28

RC 189.780 GL -13.93

PLAN[TOC[NTN|C CGN|C

C3 43.098 V*N. t.715

LIK.N AZNTN LN[N TIN[ L-| T|N[ IXJ LAT

_O.O0 9 28 3 2127.02 -17,$5

tK).DO 18 G 21 3330.19 2?,88

100,00 10 44 35 1178.13 -11.86

IDO.OO _O 32 17 SO78.31 29.10

liD.DO 11 42 55 1897,55 -n.|4

liD.D0 21 30 47 4827,99 32,g0

DIFFERENTIAL C_IM[CT|(_N_

TDR-3.4?D2 TRA 3.J_P4 7C3-1,9099 9AU Jo09|8

ROlE .3387 RRA .2510 RC) -,0932 FAU .OOtH_5

FOE -.9342 FRA |.34_0 FC3 -.J153 8J_P 191_

_ _,4_78 MA S.1733 9_3 1.8107 _$P -AS1

OLA -9.£1RAL 168.42 HA0 _5M,7 V[_ 12.510_ PTH 2.35 v14P 11,068 DPA 6.60 RAP |51.02 [CC 1.74_2

|NJ _NG |NJ RT ASC _NJ AZMTH |NJ T|I4_ PO CST TIN IN| 2 LAT IN| 2 _ONG

_4.0| 39.37 112,73 10 3 32 1527.0 -14.1_ 28.82

243,_H_ 43.7? 83.81 ZO 35 37 4750.2 25.54 233.48

17.19 38.77 115.71 11 18 15 1279.1 -15.28 10.03

228,41 45.58 82.85 21 58 51 4473.3 27.81 214.84

l.G7 37,02 118,74 12 i| 12 1097.5 -18.37 354.56

21_4.09 44.92 80°|7 23 11 15 4227.7 3|.20 183.Z_

NJO-C.OUR_N[ [X[CUT|CN ACCI_ACY (_'BJT 0EY[RMJNATJON ACCURACY

_GY 99_9,3 _ _1,9 $83 J36.8 ST 3237.9 SR 312.8 SS 867.4

_1_1_7 °|044 RRf" .O989 RTF .9038 CRY -.8034 CR$ .788| CST -.9994

8_ 3_|.? R23 -.D033 R| 3 .9838 LSA 3380.7 NSA 187.3 834 12.8

SG| 8889,S 882 379.B THA .39 ELI 3267.8 EL2 J84.9 4LF I78.56

LAUNCH OAT[ APR 24 1984 FLIGHT TIN| ZlO.OO ARRIVAL DATE NOV Z0 1884

NELIOCENTRIC CONIC 0|STANCE 399.385

RL 150.47 LAL -.00 LOL 215.83 vL Z5.744 GAL 12.83 AZL 83.81HCA 299.72 SXA 120.31ECC .35873 INC 3.8135 Vl 29.611

RP 107.55 LAP 3.51 LOP 153.63 vP 36.9/6 GAP 18.20 4ZP 91.89 TAL 130._4 TAP 90.06 RCA 80._0 APO 160.13 VZ 53.545

NC 181.520 GL -13.49 GP -8.04 ZAL 42.?8 ZAP 171.82 ET$ 263.32 ZA[ 128.79 [T[ 186.22 ZAC 75.89 [TC 259._2 CLP 179.28

PLAN[TO_[NTRIC C(_lIC

C3 _1.198 VNL ?.|35 0LA -9.38 RAL 188°08 RAO 63(_1.9 V[L 13.136 PTH 2.40 VHP 11.374 0PA 3.99 RAP 153.20 [CC 1.84_6

LNCH AZNTH LNCH TJJ_H[ L-I TJM_ |NJ LAT ]NJ L(_IG |NJ RT ASC JNJ A2NTH |NJ TIN| PO C$T TIN IN| 2 LAT IN| 2 LONG

90.00 9 37 35 2147o_O -17,88 37.Z? 43oD_ _|2.33 ]O 13 22 1347.3 -14,7G 30.04

90.00 J9 10 ]9 5383,38 27,98 247.09 30.03 8S.33 20 40 12 4793.4 _?.O3 Z38.55

lOG,DO 10 54 14 1_O0,03 -19.23 I8.49 42.49 1|3.34 I1 25 54 1300.0 -|5.91 11.27

lOO.OG ZO 38 21 3118.#8 29.42 229.53 49.SKI 84.47 22 | 37 4313.9 28.34 217.90

110.OO 11 31 47 1719.79 -22.81 3.04 40.72 118.18 12 20 Z? |119.8 -I_.|J 355.88

110.OO Zl 55 17 4860.90 33.34 207.23 49.33 81._8 23 18 26 4288._ 31.87 |98,31

OIrF£R£N?IAL C_R_CTZON$ N|O-C(_J_ [vrCUTION ACCURACY 0R817 OZTZRN|NATiON ACCURACY

T0£-3.?035 YRA 3.1185 TC3-1.5489 8AU 1.081Z $GT 5876.2 $G,1' 371.0 SG3 131.8 ST 3266.9 SR 313.1 38 871.6

RO( .3886 RRA .2414 Re3 -.0409 ¥AU .00_13 R/_7 .04_8 _ .04_O RT_ .9664 CRT -.8135 CRS .7958 C$T -._994

TO[ -.974| FRA 1.587'0 rC3 -.137_ 88P 19241 SC_ §_87.9 R23 -.0044 RI3 .9664 LSA 3390.7 NSA 184.9 $SA 12.$

gO| 5.7236 MA 3.6237 8C$ 1.5504 _SP -445 SGI 5_76.Z $GZ 370.6 THA .18 ELI 3276.9 CL2 182.7 AL_ 175.50

LAUNCH O47[ APft 24 1964 FL|GHT T|14[ 212.00 ARRIVAL 0ATE IqOV _2 1_64

N[LIOCENTRIC COIqIC

RL 130,47 LAL -*00

RP 107.54 LAP 3°35

RC 193.241 GL -13.14

PLAN_TOC[NTNIC CONIC

C3 58.380 VHL 7._39

LNCH AZNTH LNCH T|N[

90.00 9 A8 10

90.00 18 14 14

ZOO.GO 11 2 39

100.O0 _O 40 29

110.00 11 39 51

_ZO.OO 21 59 43

DISTANCE 803.7D4

LGt. 213.83 VL 25,11_9 GAb 13._NI AZL 93.99 I'ICA 302.96 SNA 120.31 £CC .3428? INC 3.9915 vl 29.311

LOP 138.88 vP _,.946 GAP 19.J4 A2P 92.17 TAL 149.17 TAP 92.14 RCA 79.08 APO 161.56 V2 35.237

GP -7.89 ZAb 41.19 ZAP 1?1,9_ (TS 257.92 ZA( 128.58 [T( 186.05 ZAC ?6.48 (TC 258.8? CLP 178.22

OLA -8.83 RAt. 199._ RA0 9599.1V[L 13.406 PTH 2.45 VHP 15._310PA 5.37

L-| T114_ |NJ LAT IN| LONG IN| IT ASC |NJ A_ITH |HI TIN| PO CST TIN

£I?0.1A -18.47 _1.69 46.75 111.86 10 22 _ 1570.1

5435.17 28.19 230.13 34.24 8_.87 20 44 d9 4833.2

1823.54J -19,85 19.94 68.18 !12.82 11 54 42 1323.4

9157.15 2_.65 2_J_,58 54.14 89,05 22 8 23 ASST.|

1744.26 -2_.54 4,57 44.37 115.53 12 28 53 1144.3

4909,04 33,M 210,32 5_.72 83,77 23 21 32 4309,0

01FFEN[NTIAL C_IIN[CT|(_I$

T0[-3._414 TRA 8.1(X_ TC3-1,3102 BAt) |.0225

RO[ .4183 RRA ,t283 RC3 -.0308 FAU .00660

FO[ -.983§ FRA 1.85_5 FC3 -.09?9 _SP J9244

• D[ _.9834 MA 9.|D49 BC3 J,3|08 FSP -4)0

RAP 135.34 [CC 1.9605

ZNJ 2 LAT |NJ 2 LONG

-13,34 3J.41

27.43 241.54

-|6.59 12.67

28._9 220.88

-18.91 537.31

32.45 ZDI.30

(_B]T D(T(I_4|NAT|ON ACCURACY

ST 3268.3 SR 316.6 S$ 877.3

CRT -,8218 CR$ .8054 C$T -.9995

LSA 3384.1N3A 181.8 $34 11.?

EL| 3278°9 [LZ 179o$ ALF 175.44

NiO-CGI, NEIM[ [W[CUT|CN ACCURACY

SGT 5857.G $GR 3_,S $83 127.3

I_T -.01G2 N/IW -.0130 RTF .9691

$¢.8 58_.7 RZ3 ,0031 R13 -.9891

$GI 598/.6 SG2 3(M),A THA |79.98

139_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUNCN 0AT( APR 24 1964 FLiOHT TIN( Z14,00 ARRIVAL 0ATE NOV 24 1944

HELI OC(NTRIC CON|C

RL J50.47 LAL -.OO

R@ 107.56 LAP 3.37

RC 1t4,941 GL -12.7?

PLAN_YOCENTRIC C(_4|C

C3 44,8|1VHL 8,|74

LNCH AZNTH . LKH ?IN(

PO.OO 9 53 49

90.00 19 18 11

1010,00 II J0 |0

100.00 ZO 44 31

110,00 IZ ? 6

110,00 ZZ I 5

DISTANCE 601,747

LOt. 213,J5 VL 25,673 0AL 15,ZA AZL 94,18 NCA 306,t0 _A lt0,]Z (CC .35853

LOft J60,13 V? 36.911 GAP ZO.17 iZP DZ.4? ?AL 148.09 TAP 94,29 RCA 71.C5

GP -?.75 ZAL 39.74 ZAP |?|.?S 8Y8 ZSO.4G ZAE IZ|.33 ETE 185.87 ZAC ??.07

OLA -10.08 RAb I71.11RA0 6569,3 ¥(b 13.?17 PTN 2.51YNP 12,147 OPA 4.PZ

L-| TIN( IN| LAT IN| LCNG IN| RT A$C |NJ AZNTH IN| TIN( PO CST TIN

ZJ95.)d -|9.10 40.27 50.38 |11,31 |0 30 24 |595.3

5475.33 28.Z? ZS3.0? 58.54 88.33 20 49 Z? 4875.4

1949.00 -_.32 21,55 49.15 112.23 1J 42 39 1349,0

5198.32 29.80 232.53 58.28 ST,80 22 11 8 A596.9

1770.76 "24_L_1 6,24 47.97 114"81 12 36 36 lIT0.8

4847°92 33,93 213.53 57,8_ 85.54 23 26 33 4347,9

INC 4.1831 Vl 29.611

APO 163.18 VZ 35.Z$|

[TC 258.35 CLP 17?.1J

OIFF£_NTIA_ ¢(_'RI[CTJ_

T0[-4,1050 TRA 6,0_8 TC)-J.0909 8AU .9746

R0[ ,449| RRA .tiiZ RC3 ".O_Z? _AU .00504

FDE°I.D191 FRA 1.?Z|3 FC3 -.0855 B8P 19Z42

BO( 4,Z169 MA 6.8243 BC5 $.09|$ FSP -416

mlO-CO_qSd[ 8XSCuPxGN ACCuSACr

SOT 5835.0 8G_ 5S0.Z 803 122.9

RRY -.07£8 I_F -.O?Z5 RTF .9720

SG8 5815.5 J_3 .0015 R13 -.97_0

801 5835°0 SC, Z 549,5 ?HA 179.75

RAP 157.44 [CC t.0998

INJ Z LATINJ Z LONG

-16,03 32.93

_?,14 244.44

-17,53 14.21

29.15 223.78

-Z0,?6 356.90

32°94 204.23

(_SIT 08T(RNINATION ACCURACY

ST 3263.4 _LQ 317.4 S$ 884.9

CRT -.8503 CR9 .9150 CST -.9996

kSA 5391.3 NSA 178.3 SS4 11.2

(LI 3274.0 (LZ 1?6,3 ALF 175,37

LAUNCH OAT[ ARI 24 19t4 Fb|0HT TIN( 218.00 ARRIVAL DAY( NOV 26 1964

_[LfOCEMYR|C COAJC

RL |SO,4? LAL -.00

fl_ 107.58 kAP 5.59

NC 19Q,621 GL -1_.38

PLAN_TOC[NTRZC CONIC

C3 T6.837 VHL 8.784

LNCH AZNTH bNA_H ?_n(

im.oo 10 o 5J

90.00 18 8£ l|

lO0.OO 11 18 4?

100,00 ZO A8 34

|JO.00 12 15 2_

Ii0,00 t£ 8 25

OISTANC8 811,454

LOI. Z_3,85 Vb 25.658 GAb 18.82 JZL 84,38 NC, A 509.44 SIAA

bO_ |83.5T YP 58._18 GAP 21.51 AZP 82.78 TAL 147.08 TAP

G? -?,82 ZAb 38,41 ZAP 171.44 8TS Z43,18 ZA( 128.03 (T(

11_.93 8CC .37893 INC a.5911 vl 29,6J1

96.33 RCA ?4.84 APO |65.02 V2 35.22A

|85.?0 ZAC ??,84 [TC 258.Z4 CkP 176.0g

DLa -1D._5 RAL 172.43 RAO 6389.3 VSb 14.078 PTH Z.37 VHP 13.430 0PA 4,06

b-| TIN( IN| LAT IN| bON_ IN| RT ASC IN| AZNTH IN| TIN([ POCST TIN

• _.?_ -19,77 42,00 53.88 liD,?0 1O 3? 34 1822,?

5315.?3 28.52 25_.87 82.31 89.74 _1_ _4 A 4913.?

t#76._1 -21.22 23.31 53.28 111.54 11A9 AA 1376.?

5£35.00 29.88 233.35 82,28 89.08 22 13 51 A633.0

|788,|0 -ZSeI0 8,06 51.51 !14,00 12 45 28 11_9,1

4883.34 34.09 Z16.24 62.13 87.25 23 31 28 4385;3

D|FFER(NTZAL C(=_R[CTION8

fOE-t.A631 TRA ?.|8?0 TC3 -.8#87 6Au .9131

ROE .4022 RRA .1895 RCl -.Oils rAU .00337

FD£+1.0445 FRA 1.7940 FC5 -.0580 8SP J9153

BD( 4.4891 MA 7.1895 8C3 .8889 FSP -4_

NI0-C(X/RS[ EXSCuT/ON ACCURACY

$GT 5807.5 8r.dl 340.8 $G3 118.8

mlT -.1_1_ mW -,1351 RTF ,97A8

SG8 5817.5 RZ3 -,0004 R13 -.97A8

$GI 5807.7 8Gt 337.3 YHA 179.53

RAP 159.48 [CC 2.2845

IN| 2 LAT IN| 2 LONG

-16,77 34.80

27.98 267.22

-19.11 15,90

29.43 2_6.58

-Z_,65 .62

33.33 207.08

ORBIT 08T(RNINATION ACCURACY

6? 3230.2 SR 317.4 $$ 894.3

CRT -,8387 CRS .8244 CST -.9_96

_$A 3381,4 NSA 174,2 $SA 10,7

(LI 3261.1 (L2 172,3 ALF 175.30

LAUNCH DATE JPR 24 1964 FL/GHT TIN( _18.00 ARRIVAL OAT( NOV 28 |964

HELJO([NTRZC CONIC

RL |50.4? LAL -.DO

RP 107._1 LAP 3.39

RC 199.278 GL -12.00

PLAN(70_ENTR|C CONIC

C3 98.B07 VNL 9.424

LNCH AZNYN LNCN TIN(

• O.00 10 6 14

90.00 19 26 IJ

100.00 It ZZ 26

100.00 2'0 52 AO

110.00 12 19 1

liD.DO 22 12 35

O|FF(R[NTIA_ CCItR(CTION8

TD(-4,?5?S tNA ?.7955 TC3 -.?077 8AU .8404

NO( .5187 RRA .1625 RC3 -.0115 F_U .OOiM

r0(-I.0749 FRA 1.87_6 FC3 -.0164 8SP 19129

80[ A.Y9_O 8_A 7.7972 Be3 .7078 rip -388

OISTANC( 614.748

LOt. 215.85 VL 25.607 GAL 18.13 AZL 94.62 NCA 312.68 5NA 119.75 ECC .39533 ;NC a.6194 vi 29.811

bOP 166.62 vP _6.85? GAP 22,59 AZP 93.14 TAL 146.21 TAP 98.99 RCA 72,41 APO _6¥.09 V2 35._17

GP -?.SO ZAL 37,21 ZAP I70,97 8TS 258.21ZA( tZ?.A? (T8 185.52 ZAC 78.20 (TC _5T.�T CLP 1?4.96

OLA -10.35 RAL 173.67 RAO 6569,7 V(L 14,497 PYN 2.6_ VHP 14.194 OPA 3.40 RAP 161.47 (CC 2.4615

L-| TIN( IN| LAT |NJ LONG IN| RT A$C IN| AZNTH IN| TIn( PO CST TIN /NJ 2 LAY IN| 2 LONG

2252.11 -Z0.46 43.87 57.31 110,01 10 43 46 1652.1 -17.55 36.41

558D.02 28.30 258.53 66,12 91.07 20 58 41 4950.0 28.15 249.86

2008.27 -ZI.83 23,Z0 5S.?Z 110.82 11 55 52 IA06.3 -16.92 IT.T1

5271.10 29,89 238.0A 64,14 90,50 22 20 31 4671.! 29.64 229.24

1829.10 -Z5,92 10,01 54,97 113,11 12 49 30 12Z9.1 -22,57 Z.A6

5021,03 34.17 219.02 86,12 88,80 23 36 ]6 4421,0 _3.64 Z09,92

MID-COURt[ (X8CUTIOq ACCURACY OPSIY D(T(RNINAT|(_I ACCURACY

$GT 3775.9 SC,_ 331.? $03 114,9 ST 3234.0 $R 316.9 SS 907.5

RN'T -,_1)88 NIl1 r -.Z023 RTF .9777 CRT -,94?9 CR$ ,8565 CST -.9996

SG8 5785.4 R23 *,0025 R15 -.9777 _$A 5_69,5 NSA 169.3 SSA _0.1

SOl 5776.3 SGZ 324.4 THA 179,11 (LJ 3245.1 EL| 167.4 ALF 175.24

LAUNCH OAT[ APR Zd 1964 FLIG_AT TIN( 220,00 ARRIVAL OAT( NOV 30 1964

I_[L|OCENTRIC CONIC

N_ 150.47 LAL -.00

RP 107.63 LAP 3.39

RC J99.gJa GL -1|.6J

PLAN(TOC(NTRJC CON|C

C3 103._08 VHL 10.159

LNCN AZNTN L_H T]I_

• 0,00 10 I0 54

• 0.O0 18 )O 13

100.00 11 Z? 5

100,00 ZO 58 A3

1J0.00 12 23 37

110.00 _2 |6 41

O|STAN([ 817.3_8

_0_ Z13,83 Vb 25.578 GAb 18.81 AZb 94,87 t4CA 315.91 S14_

_O_ 16@.87 VP 38,8_7 GAP 24.01 AZP 85,$0 TAb 145,46 TAP

GP -7.39 Zab 58.14 ZAP J?0.54 8T8 _8.76 ZA8 127.25 (Y8

118,58 (CC ,41704 INC A.8727 Vl 2g.611

101.37 RCA 69.71 AI_ 169.45 v2 35._09

185.35 ZAC 78.74 Ere 25?.71 CLP 173.Y5

OLA -|0,58 RAL J74,78 RAO _1_.0 Yl[L 14,885 PTH 2.70 VHP 15.051 OPA 2.75 RAP 163.38 [CC 2.698d

b-| TIN( IN| bat ZNJ bON_ IN| RT A$C |NJ AZNTH ZNJ T|N( PO CST TIN |NJ Z LATINJ 2 LONG

_883,34 -21,18 45,88 80.63 108,25 10 A8 58 1885.4 -18,56 39.35

5885.8_ 28._5 281.00 89,?4 8£.31 ZJ 3 18 4903,9 28.25 252,3A

_037.59 -_,70 27,_3 $0,04 J09,98 |Z 1 3 1437,6 -19,?? 19.66

5_04.93 29._4 240.55 89,8J 91,82 EZ 25 8 4?04.9 29,78 23J.75

18_O.58 -_,75 JZ,_ 58,33 !12,13 J2 54 3? |Z$0,6 -23,50 4.42

5034,?0 34.18 Z21.83 89.9| _D;A8 25 40 55 4454.? 33,8? 212.42

Oi_SIT O[T_RNINATION ACCURACY

ST 3212.Z IR 315,6 SS g24,A

CRT -,8573 CR$ .644? CST -.9997

LSA 3353.4 NSA 163,8 SSA 9.6

£L1 3223.6 [L2 161.9 ALF |7_.17

01Fr[R(NT|AL C(:_IIR£CTIOIA$

T0(o5.0773 TRA 8,45?6 TC3 -.5439 8AU .?505

ROE .5592 RRA .JZ84 RC3 -.0081 FAU-,00016

FD(-I.]095 FRA 1.9604 FC3 .0013 _P 19104

80( 5,1079 8RA 9.4596 8C3 .5439 FSP -375

NIO-C, OURS8 EXSCuTI_ ACCUflACV

8GY 3?39,4 _ 525,9 SG$ IlI.Z

RRT -.2817 W -.Z?Z8 RTr .8806

$88 3748._ RE8 -.0044 R|3 -.9806

S_i 57A0.1 902 310.? THA 179.09

J596



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964

LAUNCH DAlE APR 29 J964 FLIGHT TINE 70.00 t_R|VAL DA 1[ JUL 4 1964

_ELIOCENTRIC CCNIC D|$YANC£ J76.186

RL J3D.3J LAL -.OD LOL 214.82 VL 29.462 GAL -9.78 AZL 91.98 HE4 16.07 $NA JJ3.OJ ECC .ZB]3T JNC 1.9536 V] Z3.SD4

RP |Da.3D L_P -|.93 LOP _O.AB VP 36.362 GAP -J5.66 AZP 90.48 TAL 193.14 TAP 27J.21 RCA 85°49 APO 182.$6 YZ 34.799

RC 4To73$ GL °9°90 GP $.19 ZAL J24.67 ZAP 8.22 ETA 280°44 ZAE 148o68 ETE 26.D9 ZAC $9.$8 ETC 288°9$ CLP -J°DB

PLAN_T(XENTRIC CONIC

C9 28.248 VHL 9.319 DLA 13.99 RAL 89.59 RAO 65M.I V[L 12.232 PTN Z.20 VHP 9.99? 0PA 3].94 R4P 112.67 ECC 1.4649

LNCN AZNTH LN(H TINE L-| TIME iN| LAT |NJ LONG |NJ RT A$C IN| AZNTH IN| T]14t[ PO CST T|N |NJ 2 LAT |NJ Z LONG

90.00 1 18 23 2747.$8 -27.95 77.99 3ZZ.18 94.72 2 4 10 2147.4 -Z?.01 69.4_

90.00 le 95 23 4494.ZZ 9.39 188.$S 3|4.91 63.16 18 10 17 3894.Z $.?l 181.80

100.00 Z 4? 6 24_1.23 -29.$3 $6.80 322.01 95.94 $ 28 ? 1861.2 "ZA.ZZ 48.15

1O0.00 18 9 21 4233.32 10.63 1?0.38 314.23 61.90 19 20 16 $635.3 6.?9 133.66

110.00 4 11 $3 2198.93 -33.04 36.0? 321.44 99.$0 4 48 29 1999.9 -31.41 Z?.Z)

110.00 19 1 3 40_$.65 13.88 186.16 312.38 $8.44 Z0 g 16 3493.6 S.3S 149.67

0|FF[R[NTIAL CCImRECTZON8 _ Ni0-CCqJR_M[ _XJ[CuTION ACCURACY (_BIT DET[RN|NAT|ON ACCURACY

T0[ .0T71 THA -.4927 TC) .4282 8AU .1773 $GT 716.6 SC_Q 452.Z SG3 86.8 ST 184.5 $R 380.? $S Z26.4

RO£ -.$99| RRA .00|1 RE3 .1926 FAU .OZ3Y9 RRT .1964 RRF -.2Z_ RTf -.6683 CRT -.4902 CR$ -.99|3 CST .4829

rO_ -.24J9 rRA .023_ rc_ -.9129 88P 1969 $G8 856.9 RZ3 -.08l$ R|3 -.6704 LSA 43|.4 NSA |60.? $$A ZA.Z

80( .3614 _IRA .4927 8(3 .4693 FSP -_"07 $GI ?Z4.Z $GZ 419.3 ?HA |0.21 ELI 39|.9 EL| 16Q.Z ALr 104.8_

LAU_C, 0ATE APR Z$ 1964 FLIGt_'t Tl_ 72.00 ARRJVAL DATE JUL $ 1964

H£LIO<ENTRIC CONIC

eL 190.31 LAL -.00

Ie 108.91 LAP -2.08

• C 48,987 GL -10.37

PLAN(TOCEN?_|C CONIC

C3 26.4?8 VHL 3.148 OLA 12.86 RAL 8?.?6 RAD 8568.1 VI[L

LNCH AZMTH kNCH TiN( L-I T|I41[ ]NJ.LAT

90.00 I ZO 32 2688.76 -27.59

90.00 16 38 $5 4515.61 10.04

100.00 Z 48 32 2409.96 -28.93

I0_.00 17 93 18 42?4.68 11.24

f10.00 4 1| 46 2149.$2 -32.48

JlO°O0 |8 48 $Z 4107,87 |4.J?

DIFFERENTIAL CORRECTIONS

TO[ .0844 TRA -.4701 TC_ .488_ 8AU .J889

ROE -.3388 RRA .OIO) RE3 .239S FAu .03ZZO

roe -.28E6 _RA -.0039 FC3-1.0329 BSP Z037

8oE .3462 8RA .4702 8C3 .9333 FSP -238

DISTANCE 185.126

LOL Z14.8Z VL 23,?10 GAL -5.78 AZL 92.11 HCA ?9.23 SIAA 12D.$8 £CC ,26862 INC 2.1158 Vl 29.604

LOP _4.04 vP 38.3_3 GAP o14.$1 AZP 90.40 TAL 196.Z$ TAP 275.43 RCA 88.04 APO 1SZ.TI v| 34.794

GP 8.84 ZAL IZA.5Z ZAP 9.23 IT8 293.38 ZAE 147.08 £T[ 25.95 Z&C 86.44 ETC 268.72 ¢LP -3.29

12.160 PTN 2.18 VHP 9.409 OPA 3Z.$Z RAP Jl$.88 ECC 1.4398

IN| LONG IN| RT A$C JNJ AZMTH |NJ T|N_ PO CST TIN |NJ 2 LAT IN| Z LONG

74.11 318.60 96.63 Z 5 26 Z093.8 -Z6.39 6_.65

189.78 312.02 63;$8 l? 53 91 3913.6 5.39 183.00

35.04 318.41 9T,87 ] 28 42 lAlO,O -27.$4 44.32

|?|.43 3|1.$9 6Z.12 1_ 4 _1 $6T4.? ?.4Z 164.72

_Z.37 317.?| |0J.$0 4 4? 36 1349.3 -30,98 Z3.$T

|$8.96 309.$8 58.63 |9 53 0 3307.9 10.|l 190.44

NIO-COUR_ [K_CUT|ON ACCURACY _81T D(TERNINA ?ION ACCURACY

$GT 73_.9 Sr, R 437.0 863 97.3 ST 187.1 $R 3?$.9 S$ 297.2

RRT .2ZJ? RRI r -.Z$83 R?F -.8806 CRT -.9088 CR$ -.9976 CST .9024

$GB 839.3 223 -.D5_K) 213 -.6883 LSA 464.3 _$A |3?.3 $$A 29.8

$G1 749.2 SG2 4_.9 THA J0.93 ELi $88°3 ELZ 199°| ALF 107.D9

LAUNCH 041[ 4PR 29 J_4 FLIGNT TINt[ ?4.00 ARR|V&L DAY[ JUL $ |954

HELJO([NTR|C CON|C

RL ]_O°_J LAL -.00

_P ]08.92 LAP -Z.ZZ

R( 90.363 GL -11.i3

PLANCT(XENTR|C CONIC

_ Z_.D41 VHL 9.004

LNCH AZMTH LNCH T|NE

90.OO I 2Z 46

90,00 I_ 22 1

JOO.O0 _ 90 4

I0_._0 I? 37 Z4

110,00 4 11 48

110.00 18 37 9

O]rF_RENT_AL C_R[CTION$

TOE ,08_3 TR4 -,448Z TC3 °5428 8AU .1898

_0_ -.3186 RRA .D187 RE3 ,2489 FAU .03498

FOE -,_310 FRA -.0402 FC3-|.2078 8SP 2]32

B_[ .337D 8RA .4487 8C3 .3970 FSP ~Z72

0|STANCE ]89.866

LOt. ZJ4.82 _L 29.939 GAL -5.79 AZL 9Z.24 HCA 82.39 SMA 121.66 ECC .29658 INC 2.2413 Vl 29.604

LOP Z3?.Zl vP _6.688 GAP -13.62 AZP 90.90 TAL 197.35 TAP Z79.74 RCA 90.44 4PO 19_.80 VZ 34.791

GP 8.18 ZAL 127,92 ZAP 10.69 ET$ _3.91ZA[ 143,$? ETE 26,00 ZAC 8?,C5 ETC Z68.50 CLP -5.50

0LA 11.73 RAL _3.96 RA0 6368.0 VEL 12,100 PTH 2,1? YHP 8.09Z DPA 32.?$ RAP 113.03 CCC 1.4121

L-I T|NE |NJ LAT JNJ LONG |NJ RT A$C |NJ AZNTH |NJ TIN| PO CST T|M IN| Z LAT |NJ 2 LOtAG

2642.44 -Z7.1_ ?0.49 319.26 98.42 2 6 48 2042.4 -Z$.69 62.0_

453_.$9 10,76 t91.13 309.93 63.63 l? 37 40 3339.3 1.14 1_4._

Z360.87 -28.42 49.48 313.02 99.68 3 29 29 1760.8 -26.79 41.06

4296.|_ 11.92 172.87 $08.73 62.38 18 49 0 $686.2 B.13 165.93

2103.13 -3].84 29,17 3|4._3 103.13 4 46 95 1505.1 -Zg.?O Z0.71

41Z4.66 14.96 IS?,90 308.9? $8,_0 19 40 94 3924.? 10,T3 151.35

NIO-COUR_ £x£CuT|ON ACCURACY ORBIT 0£ T[RNfNATION ACCURACY

$GT 768.5 $C_q 442.! 863 109.9 ST 190.8 $R 354.9 SS 291.4

RRT .2494 RRF -.Z917 RTF -.8_58 CRT -.$736 CR$ -.9_17 CST .9347

$68 88J.4 RZ$ -.04Z6 213 -.?O5J L$A 479.6 NSA 194.1 $$A 27.3

88_ 773.9 SG_ 421.B ?HA JJ.?? EL| _84.1 [L2 148.9 ALF 109.?T

LAUNCH OATE APN 29 1964 rL_r._qT TIM_ 76._0 ARRIVAL DATE JUL 10 1964

H[L_O(ENT_IC CONIC

RL 190.91 LAL -.00

• P ]08.93 LAP -Z.$6

RC _1.$$Z GL -12.$9

PLAI_[T_ENT_|C CC_4|C

C) 13,881 VHL 4,887

LNCN AZNTH LNCH T11_

90,00 I 23 6

90.00 18 9 48

JO0.O0 2 91 43

100.00 17 ZJ 3J

]lO,OO 4 12 1

II0,00 15 18 4

OIFF_R[NTIAL COPRI[CTION8

TOE .1D$8 TRA -.4Z84 TC3 .3984 8AU .2108

ROE -.3013 R_A .0298 RC3 .2799 FAU .03801

FD[ -.3884 FRA -,08_1 FC3-|,377_ 88P 2245

80[ .3188 8_A .4279 BC3 .$989 r-_p -3|l

DISTAN(E 198.604

LOt. _14.82 VL 26.139 GAL -$.81 AZL 92,37 PICA 83,33 $NA 1Z2,85 ECC .24378 INC 2.36_9 Vl 29.604

LOP 300.37 vP 38.829 GAP -12.68 AZP 910.18 TAL 198.$1 TAP 284.08 RCA 9_.86 APO 193.09 v2 34.788

GP 9.79 ZAL 129.43 ZAP 12.$0 ET$ $11.71 ZAE 144.32 [T[ 26.25 ZAC 8?.?l ETC 258.30 CLP -7.81

DLA 10.83 RAL 84.22 RAO 85M.0 ¥£L 1_.032 PTH 2.15 VHP 8.$28 OPA 93.25 RAP 116.11 CCC 1.39_0

L-I T|M[ IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIM( PO CST TIN IN| Z LAT IN| Z LONG

Z_88.49 -26.60 .68._4 3|_.13 |00.0_ 2 8 19 1893.5 -Z4.8_ 98.6?

4303.05 11.53 192.84 )08.8? 83.86 l? 2! 33 3965.0 ?.94 189,S0

23|4.03 -87,84 48.1_ 311.88 101.36 ) 30 J_ 1714.0 -23.9_ 37.81

4119.?J 12.88 |?4.OZ 306.29 82.89 18 33 31 )?J_,? 8.90 167.29

Z_6Z.86 -3].]4 28.17 3J1.0| J04.87 4 46 24 |482.9 -28.79 17.76

4143,38 18.61 158.97 _04.$9 59.Z0 18 27 8 3543.7 11.43 13Z,38

NIO-CC_WS[ [Xi[CUTION ACCURACY ORBIT 0[TERN|NATION ACCURACY

8GT 783.1 SC_ 447.8 $83 123.1 ST 199.8 $R 393.9 S$ 329.9

RRT ._807 RRf -.3293 RTF -.?099 CRT -._407 CRS -.9899 CST .9?55

SG8 902.1 223 -.0903 RI3 -.7206 LSA 498.2 NSA lgl,l S$4 ZB.5

SOl ?g?,_ $_Z 422.2 THA 12.?S ELI .379.0 EL2 ]40.2 ALr ]lZ,S4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUlqlCH OAr[ APR 25 1964 FLIGHT YlI_[ 78.00 ARRIVAL 0AT£ JUL 1Z 1964

_I'LIOC(NTRIC CONIC DISTANCE Z0_.33_

It. 150.51 LAL -oO0 LOA. Z14.62 VL 26.328 GAL -5°84 AZt. 02.49 HCJ 88,1t SNA 1Z$.96 (CC .28611 INC 2.4913 VJ 29.604

RP 1_8.94 LAP -2.48 LOP JO3.83 VP 56.8)8 GAP -11.78 AZP _006 TAt 199.67 TAP 288°38 RCA 94.69 APO 153.23 V2 34.786

RC 53,442 GL -13.74 GP 10,48 ZAL 130.89 ZAP 14.38 rYs )|7.58 ZA[ ]43.28 rTIr Z8.66 ZAC 88,44 I[TC 268.13 CLP -10.22

PLAN(TO¢[NTR| C (CN]C

C3 22.858 VHL 4.792 OLA 9.51 RA* 82.)? RA0 8)8?,9 ¥[L 12.014 PTH 2,|4 YHP T,828 0PA 38.81 RAP [i?.10 rCC 1.3778

LNCH AZNTH LNCH TII_[ L-I Y|NI[ IN] LAT

90.00 I ZY 36 2546.84 -26.00

90.00 15 SO 6 4SPZ,33 12.33

100.00 Z 53 3Y 2t89.53 -27.20

100.00 17 6 46 4344,96 13.48

110.00 4 IZ Z9 _2,74 -30.40

110.00 18 4 24 4184,32 |8,3)

OIfF[R[NTIAL C_RI[CT|ONO

TO[ ,1183 TRA -.403? TC3 .84¢3 CAU .ZZ08

ROE -.2833 RNA .0395 RC3 .31Zl FAU .04lSZ

FOE -.45U FRA -.12?| FC3-1.3638 BSP Z)?0

80£ .3082 MA .4054 8C3 .7195 FSP -339

IN] LGNG ZNJ RT ASC IN] AZNTH ZNJ ?lid( PO CST TIN IN] Z LAT IN] Z LONG

83,17 _03.31 101.t3 2 10 ] 1946,9 -24.|4 58.49

194,24 )04.64 64.}1 17 6 )8 3992.3 8.?9 18?.36

42,97 _09°02 10Z,gO 3 31 26 1689,5 -25.15 34.7?

173.49 _J04o08 63.03 18 19 11 3?45.0 9.73 168,68

23.Z8 308°08 108.43 4 46 1] 1422.? -27.85 15,0!

160,13 302.43 59.)) 19 13 48 3864._ 12.19 183,52

MI0-COURIN[ EI_CUT|_4 ACCURACY (3Re|T 0£TCRN[NATIC_I ACCURACY

SGT 803.1 8_ 4)4,4 $03 138.8 SY Z03.1 SR 339.2 $S 3?2.0

RNT .$158 RRIr -.3?Jg RTF -.7240 CRT -.?lit CRS -.9861 CS? .6269

$G8 9ZZ,? R23 -.0386 213 -.7373 LSA 521.3 NSA 148.) $SA 29.4

$GI 820.6 $GZ 421.9 THA 13.86 ELI 373.5 £L2 129,5 ALF 116.53

LAUNCH DATE APR 25 1964 FLIGHT ?_14[ 4_0,_ ARRIVAL OAT[ JUL 14 1964

HELIOCENTRIC CONIC O|STANC[ Z10.057

RL 150.31 LAL -.00 LOt. ZIA.SZ VL 29.488 GAL -5.87 AZL 91.62 _A 91.87 IRA !24.98 [CC .ZZ?5| ZNC 2.8185 VI 29.604

RP 109.94 LAP -Z.8I LOP _O9.89 VP 37.074 GAP *J0._Z AZP 89,_1 ?AL Z00.84 YAP t8Z.?O RCA 96.54 APO 153.41 vZ 34.784

RC 55.123 GL -14.7? GP I),Z| ZAL |3Z,_Z ZAP IS,90 ETS 3_.03 2A[ 142,44 IT[ ZT.Z9 ZAC 89.26 [TC 2G?.9_ CLP -]Z.73

PLAN(;TOC[NTRIC CGNIC

C3 Zt.£33 VHL 4.715 OLA 8.38 RAL 81.01RAO 9387,9 V[L 1|.98A PTH Z.14 W4P ?.339 OPa 34.46 RAP 117.9_ [CC 1,3639

LNCH AZNYH LNCH TiN( L-| TJN_ |NJ LAT |NJ _ONG ;NJ RT ASC |NJ AZNTH IN] TIN( P_ CST TiN JNJ 2 LAT IN] 2 LONG

eo.oo | _0 18 2502.?5 -23._ IO.$9 )0S.73 103.04 2 12 Z 1_02.8 -23.31 52.SZ

90.00 15 54 59 48L_O,89 13.18 193,9_ 30_.68 64,71 16 52 0 4020.9 9.67 189.00

IOO.00 Z 55 43 Z_Z?..qO -28.32 40,02 _106.4] |04,32 3 _Z ")] 1627._ -24.3_ 31.92

100.00 18 SE 16 4371.58 I4.EG 17?,04 _IOZ,JJ 63.43 18 ) 8 3771.6 10,58 170.19

110.00 4 13 14 I_J4.74 -_9.64 L_O,58 _05.40 107._6 4 46 19 1384.? -ZG.91 12.48

110,00 17 51 15 4186,90 17,12 191,43 _00,51 59,_5 19 I 2 3596.9 13,00 1_4.75

DIFFER£NY|A_ COPRECTION8 N|D-C.OUR_NE [X[CUY|CXql ACCURACY DR�IT D[T£RN|NATION ACCURACY

?DE .1_80 TRA -.3886 YC3 .890? 8AU .Z_? 8GT 818,8 S_q' 48_.6 SG3 135.9 ST 211.1 $R 3_2.1 S) 41T.3

RD[ -._845 RRA .0300 RC$ .345? _AU .04545 RRT .3339 RRF -.41_)0 RTF -.?387 C_T o.?709 CRS -.9819 CST .6T05

• 0[ -.8357 rR_ -.|798 FC3-1.7690 88P 2447 SG8 940°5 RZ3 -.0697 R|_ -.7500 L)A 547.6 NSA 147.4 5SA 29.8

80[ .2939 8RA ,386_ 9C3 .??29 _SP -410 $81 840,9 $82 421.4 ?HA 15.22 ILl 366.6 [LZ 118.Z ALF 120.7?

LAUNCH oar[ APR Z§ |964 FL|_HT TIN( 82.00 ARRIVAL OAT£ JUL lG 1964

125.91 £CC .21989 |NC 2.?a0! vl 29.604

297.00 RCA 98.22 APO 153.60 V2 34.784

Z8.15 ZAC 90,11 [TC _6T.85 CLP -15.3_

H[_IO_[NTRIC CONIC DISTANC[ 216.765

RL 150.51 LAL -,00 _O¢ 214.82 VL 26.636 GAL -5.90 AZL 92.74 NCA 98.02 SNA

RP 108.95 LAP -2.73 LOP _09.85 VP 37._80 GAP -!0.10 AZP _9.76 TAL 201.98 TAP

NC $6.690 GL -18.T9 GP 12.04 ZAL 133.41ZAP 19.42 [TS 325.$2 ZA( 141.80 [T(

PLANI[TC_(NTRJC CONIC

C3 21.671 VHL 4.655 OLA 7.27 RAL 79.58 RAO 6567.9 VEL 11.960 PTff 2o1_ vHP 6.919 0pA 35.21 RAP 119.78 [CC J,3567

LNCH AZNYff LNCff TIN( L-| T|N( IN] LAY IN] LONG |NJ RT A$C IN] AZMTH IN] Y|N[

90.00 I ]3 19 Z460._4 -24.68 ST.?| _04,42 104.34 _ 14 18

90.00 15 Z0 33 4630,44 J4.03 197.87 300.91 65.15 16 38 4

100.00 2 59 ? Z187.75 -_$,82 3?.2) }04,08 108,61 3 34 34

100,00 J6 38 28 4399.26 15.10 I78._7 300.38 6_.89 17 _1 44

110.OO 4 14 19 19_9.7T -28.8G |9.07 _O3.01 109,16 • 46 45

110.OO 17 38 42 4210,$0 |T.8Z 182.90 299.83 _0.39 18 48 53

OJFF[R[N?IAL CCt_R[CTIONS M|O-CO_R_ [YJECUTIC_ ACCURACY

TOE .139T TRA -.364 ? YC3 .7255 9Au .2378 SGT 831.0 $_1_ 473.2 $83 175.4

RO[ -._444 RNA .0G|0 RC3 .$837 FAU .048_J2 RRT .395! _ -.4?07 RTF -.7413

rD£ -.eZSO FRA -.2392 FC3-1.9903 88P 2520 SG8 956._ RZ3 -.0828 R13 -.76| ?

80[ .2815 MA .3697 8C3 .8208 rSP -469 881 858.8 $GZ 4_0.6 THA 16.83

POC)T TiN IN] Z _Ar IN] 2 LONG

1860.8 -22.4? 49.?3

_050.4 IO,)T 190,?0

1587.2 -23.43 29.Z?

3799.5 11.47 171.77

1_49.8 -_5.98 10,08

3610,5 13.84 156,05

ORBIT OET[RNINATIO_I ACCURACY

ST 220.0 $R 301.9 S$ 466._

CRT -.8220 CRS -.9763 CST .f106

L)A 578.3 NSA 147.3 $9A 29.8

ILl 358.3 [LZ 105.6 ALF 1Z4.31

LAUNCH OAT[ APR 25 1964 FLIGtCT TIN( 84.00 ARRZVAL OATC JUL 18 1964

_[_IO_[NYR|C CONIC

Rb 190.51 LAL -.00

R_ 108.95 LAP -2,84

• C 59.730 GL -18.79

PLAN(YO([NTRIC CON|C

C3 ZI.Z48 V_L 4.8|0

LN_,4 AZMTH L_N TIN(

_0.OO 1 38 34

90.00 15 8 50

I00.00 3 0 50

100.00 16 Z) 19

J10.OO 4 |5 47

110.O0 17 28 49

0JSTANC[ Z23.458

LO_ 21_.82 VL 2_.768 GAL -).94 AZL 92._? H_X 98.18 _A

LOP $13.0_ VP )?.274 GAP -9.)Z AZP _g,59 TA_ 203.09 TAP

5P 12.98 ZAL 134.45 _AP ZZ.14 ITS 329._'9 ZA£ 141,33 IT[

OLA 6.16 RAL 78.27 RAO 6)67.9 V[L 11.943 PTH Z.13 VHP 6.509 DPA 36,08

k-| TiN( |NJ LAT |NJ _(_lG |NJ R? ASC |NJ AZMTH |NJ T|N( POCST TIM

Z4Z|.O_ -23.98 55,_ ._02.36 |03.32 Z 16 )5 1821,0

4_0.74 |4.99 199.48 299.41 63.84 18 24 91 4080.?

2149._3 -25.10 34.65 _2,01 ]06.79 3 36 40 1)49.2

44_7.17 15.94 180.37 298,5H) 64.38 17 39 3 3827,8

1814._0 -28.08 13.73 _00,89 110._5 d 47 42 13J4,?

4235.07 IS.?4 184,23 Z97,_8 _0.87 18 3? 23 3635.1

126.76 ECC .21316 |NC 2.86)9 V| 29.604

301.2T RCA 9g,74 APC) 158.78 V2 34.T84

Z9.Z? ZAC 91,07 [TO 26T.77 CLP -18.10

RAP 319.43 ECC 1.349?

|NJ 2 LAT[NJ 2 _ONG

-Zl.6Z 47.12

J1.48 192.46

-22.56 _6.78

1E.37 173.40

-25.05 ?.8_

J4.?J 157.43

C_8IT O£TERNINATION ACCt.?ACT

ST 229.8 SR 278.1 $8 518.9

CRT -.9653 CRS *.9893 CIT .7452

LSA 61_.6 MSA J48.0 SSA 29.3

ILl 548,7 [L2 91,8 ALF lZB.?)

OIfF[R[NTIAL C(_NI[CT|ON$

TOE .151| TRA -.34?9 YC3 .?SlI 9AU .2449

NO£ -._£f R_A .07_7 RC3 .4£35 FAU ,05473

FOE -.1353 FRA -.30(t_ FC3o_._99 88P 2377

00[ ._G89 8RA .3832 OC3 ,88Z3 FSP -5)S

N|0-COUN_M[ [YJ[CUT|CN ACCURACY

SGT R38.9 )M 40?.0 SG3 19T.Z

RRT .4380 RRF -.5_6| RTF -,?464

$88 9?0.0 RZ3 -.0986 RI3 -.??Z3

351 87_.3 982 _Z0.1 ?HA ]8,?)
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 19641

LAUNCH DATE APR 23 1964 FLIGHT T|N[ 86.00 ARRIVAL 0ATE JUL Z0 1964

HELIO(ENTRIE C_NIC

RL ;S0.51 _AL -.00 LOL 214.82 VL Z6.885 _AL

RP 108.94 LAP -Z.94 LOP 316.18 VP 3?.3_9 GAP

RC 60.637 GL -IT.T• GP 13.99 ZA_ 135.35 ZAP

PLAN_TO([NTRIC CON;C

C) Z0.940 VNL 4.5TS

LNCN AZMTff LNCH T|MC

90.00 I 40 II

90.00 14 53 51

100.00 3 3 55

100.00 16 12 49

110.00 4 I? )9

I10.00 17 IS 35

O|FF_R[NTIAL C_R[(T]ON8

TOG .16;4 TRA -.)325 TC3 .T664 8AU .Z51Z

ROE -.1981RRA .0853 RC3 .4868 fAu .06OZ0

FOE -.8996 FRA -.3814 FC3-Z.4888 8SP Z6ZS

60( .2555 MA .$433 gC3 .8972 FSP -6|0

01STANCE 230.133

-5.9? AZL 92.99 HCA 101.34 SMA 127.53 ECC .Z0?Z4 INC Z.9937 vl 29.604

-8.37 AZP 89.41 TAL 204.14 TAP 305.48 REA 101.10 kPO 153.95 v2 34.784

Z5.06 ITS 330.55 ZA[ 141.09 [T[ 50.68 ZAC 92.12 £TC Z6T,T| CLP -Z|.OI

OLA 5.07 RAL ??.09 RAO 6367.9 V[L 11.930 PTH 2.12 VNP 6.120 0PA 37.04 RAP 119.95 [CO 1.3446

L-| TIldE JNJ LAT IN; L(_IG |NJ RT A$C IN; AZNTH IN; TIN| PO CST TIN IN; Z LAT IN; Z LONG

2383.13 -23.27 $2.4_ }430.36 108.61 Z 19 34 1783.1 -Z0.?T 44.67

4711.62 13.73 Z0[.34 298.|4 66.16 16 |2 23 4111.6 12_40 194.Z7

2JJ3.OS -2A.36 32.22 _00.J9 J_7,88 3 39 8 1513.1 -21o69 24.44

4456.93 16.79 182.1Z 297.65 64.90 1? 27 6 3856.9 13.2T 175.09

1882.34 -Z?.Z9 13.34 299.03 111.43 4 49 I 128Z.3 -24.14 3.?9

4260.4| 19.57 163.12 296.17 61.40 18 26 33 3660.4 /5.60 158.83

N_O-COUR_4[ EXECUTION ACCURACT _81T DETERMINATION ACCURACY

SGT 841.2 8GR _05.3 $63 221.6 ST 238.8 SR 250.A $S 575.3

RRT .48J3 RRF -.5843 RTF -.7486 TRT -.901Z CRS -.9395 C$T .7734

SG8 981.3 RZ3 -.1]?0 R]3 -.7823 LSA 653.8 NSA 149.3 SSA 28.5

$61 888.8 862 42'0.1 THA 21.07 ELI 337.4 [LZ 76.8 ALF i33.49

LAU_I(H DATE AN 25 1964 FLIGHT TIN[ 88.00 ARRIVAL DATE JUL 22 1964

H(LICX:[kTREE CONIC

RL J50.51 LAL -.00

RP 108.94 LAP -3.02

R( 62.604 GL -|8.74

PLANd[TOC[NTRIC C(_t_C

C3 Z0.729 VHL 4.533

LNCH AZNTH LNCH TJNq[

90.00 14 41 38

IOO.O0 3 • 24

;DO.DO 16 1 A

l;O.OO 4 19 56

JlO,O0 1• 5 1

OIrF[RENTIAL C_R[CTION8

TO[ .1•14 TRA -.3188 TC3 .?733 8Au .2373

ROE -.1704 RflA .0991RC3 ,5139 FAU .06633

FOE-I.O040 FRA -.4664 rC3-Z.7703 BSP Z704

80[ .2417 8RA .3338 8C3 .9785 rSP -698

0JSTAN_[ 236.788

L_L 2|4.82 ¥L 28.P89 GaL -8.00 AZL 93.|2 t_A lOA.30 _tlA 128.21 [CO .Z0206 |NC 3.12AA VJ 29.604

LOP 319.33 VP 3?.436 GAP -7.83 AZP 89.22 TAL 205.13 TAP 309.64 RCA 102.31 APO 154.12 VZ 34.786

GP i5.14 ZAL 138.08 ZAP 28.19 ITS 332.46 ZA[ 141.00 [T[ 3Z,43 ZAC 93.26 [TC 26T,TO CLP -24.07

OLA 3.9_ RAL 78.06 RAO 8967.8 ¥(L J|.gZJ PTH 2.12 VHP 5.78| 0PA 38.;3 RAP 120.Z9 [CC 1.5411

L-J TJN[ JNJ LAT JNJ LONG |NJ RT A$C JNJ AZNTH JNJ T]N[ PO C$T TiN JNJ 2 LAT JNJ Z LONG

2346.89 -22.5A 50.04 299.0] 107.60 2 23 18 1746.9 -19.92 42.35

4743.00 ]6.51 203.23 297.11 66.73 16 0 39 4;43.0 13.32 196.1]

ZO78.49 -23.82 29.92 298.62 |08.87 3 42 3 1476.5 -Z0.83 Z2.Z]

44_8.63 17,84 J83.91 296.62 63.47 7 J5 3J 3886.6 J4.J9 J76.8_

185}.48 -26.51 il.48 297.42 112.41 4 _0 48 1251.5 -23.24 3.65

4286.4| ZO.41 ;67.27 29_.18 61.97 18 ]6 28 3686.4 16.30 160.3]

MI0-C(_LJ_S_ [_[CUTJON ACCURACY _8]T DETERMINATION ACCURACY

SGT 839.1 $GR 529.• $63 249.0 ST 2A8.0 SR 21g.E S| 636.2

RRT .3242 RRF -.6439 RTF -.7494 CRT -.9330 CR$ -.94A3 CST .79•6

$GB 992.3 R23 -.1364 R13 o.79_7 LSA 700.2 NSA 150.7 SSA 27.S

$GI 896.4 662 421.3 THA Z3,87 ELI 3_4.8 EL2 60.0 ALF 138.93

LAUNCH 0ATE APR 25 1964 FL|GHT TIN[ 90.00 ARRIVAL 0AlE JUL 24 1964

HELIOCENTRIC CON JC

RL ]50.91 LAL -.00

RP 108.93 LAP -3.1]

RC 64.6Z4 GL -19.71

PLANET_ENTRIC EONZC

C_ Z0,_98 VHL 4.339

LNCH AZNTH LNCH TIME

90.00 ] AS 37

90.00 14 30 1

JOO.OO 3 11 ZO

100.00 15 50 0

110.00 4 22 42

liD.D0 16 55 7

Olrr£R£NTIAL C@RR[CTION$

TOE .1769 TRA -,3100 TC3 .7637 8AU .ZG;6

ROE -.]5_2 RRA .1138 RC3 .5631 _AU .07293

FOE-].1670 rRA -._572 FC3-3.0652 88P 2726

806 .ZZSJ MA .3_H32 gC3 .95OO FSp -791

DJSTANCE 243.422

LOt. Z|4.8Z vL 27.080 GkL -6.02 AZL 93.26 HCA 107.66 SNA 128.83 ECC .19734 INC ),2589 Vl _9.604

LOP 322,91 vP 3?.304 G&F -7.16 AZP 69.01 TAL 206.05 TAP 313.71 RCA 103.)8 APO 154,28 v2 34.768

GP 16.40 ZAL 136.66 ZAP 31.54 [T$ 334.13 ZA( 141.05 ET[ 34.58 ZAC 9A.5Z ETC Z67.74 CLP *Z7.32

OLA 2.9Z RAL 75.16 RAD 6867,8 V[L 11,913 PTH 2.12 VHP 5,430 DPA 39.42 RAP ]Z0.45 ECC 1.3390

_-1 TI_E ]NJ |AT |'NJ LONG JNJ RT A$C INJ AZNTH |NJ T|N[ PO CST TIN |NJ Z |AT |NJ _ LONG

2312.03 -2|.81 47.75 2_7.68 I06.5Z 2 27 10 17]2.0 -19.08 40.14

4774.6A J7.45 ZO3._ 296.Zg 67.34 15 49 36 4174.8 14.Z3 198.00

2043.26 -22.87 27.73 297.29 109.79 3 4_ 23 1445.3 -]_.97 20.14

4516.84 18.49 165.?6 293.82 66.08 17 3 17 3916.8 15.10 178.60

1821.88 -23.73 9.54 296.05 113.33 4 53 A 1221.9 -22.35 Z.0]

4312.99 21.25 168.67 294.41 62.37 16 7 0 3713,0 17.41 161.85

NZO-C(_tRS[ ExECUTiON A_URACY ORBIT DETERMINATioN ACCURACY

$GT 827.0 SGR 561.0 SG3 276.7 ST 233.2 SR 181.T S| 699._

RRT .3603 RRF -.7013 RTF -.7428 CRT -.9367 CRS -.9179 CST .6|04

SGB 999.3 RZ3 -.1597 R|3 -.8030 LSA 749.9 NSA 152.5 SSA 26.3

$61 _4.5 $G2 424.9 •HA 27.3J ELL _08,6 (LZ 43.4 ALF |44,T4

LAUNCH OAT[ APR 23 1964 FLI6HT TIN[ 92._0 ARRIVAL DATE JUL 26 |964

HELI_ENTR|C CONIC

RL 150.51 L_L -.00

RP ;08.92 LAP -3.18

RE 66.691 _L -20.89

PLAH[TC_[NTRIC CONIC

C3 t'O.538 VHL A.532

LNCH AZNTH LN_H TiN|

90.00 ; 53 32

_0,00 ]A |e 3

|DO.00 3 11 44

100.O0 13 39 34

110.00 4 23 38

_10.00 16 45 50

0|STANCE 250.033

LOL 2|4.82 VL 27.1_O GAL -6.04 AZL 93.40 _a 110.82 8NA 129.37 [C( .19362 |NC 3,3982 vl 29.604

LOP _5.68 VP 37.564 GAP -6.50 AZP 88.79 TA_ 206.68 TAP 3|7.70 RCA 104.32 APO ]54 .42 v[ 34.791

GP 17.81ZAL 137.08 ZAP 35.|2 [TS 339.64 ZAE ]4].23 [T[ 37.19 ZAC 95.89 [TC 267.8Z CLP -_0.76

0LA 1.68 RAL 74,41 RA0 636T.8 VI[L l|,9|3 PTH Z.J2 VHP S,|Z70PA 40.83 RAP I_0._9 ECC 1.3380

L-| T]N[ JNJ LAT ]NJ LON_ |NJ RT A$C ]NJ AZNTH IN| TJN[ PO C_T TIN JNJ _ LA T JNJ 2 LON_

22?8,Z4 -21.06 45.55 296,38 109.38 Z 31 30 1678.2 -18.23 38.03

A807.19 18.29 207.Z0 295.69 66.00 13 39 12 4207.2 15.14 199.9A

Z0|3.08 -Z2.|2 25.64 296.i6 ||0.64 3 49 l? |413.l -i9.|1 18.14

4_A7.38 ;9.32 187.66 295.24 86.?4 |6 39 22 3947.6 J6.Ol J80.A3

]793.27 -24.94 ?.G_ 294.89 114.17 4 35 3| 1183.3 -2|.47 .26

4340.]5 22.10 170,$3 283.63 63.23 ]7 58 |0 3740.2 J8.32 163.43

N|0-COUR$[ [xF.CuTION ACCURACY ORS|T 0ETERN|NAT|ON ACCURACY

SGT 806.3 8C, R 601.2 $63 311.1 ST 2_4.8 6R J40o9 $S 765.9

RRT ,58?9 RRf" -.?_36 RTr -.7299 CRT -.9738 CRS -.8615 CST .8136

$GB 1005.9 R23 -.1831RI3 -.8]37 LSA 80a.4 MSA 15A.3 SSA _5.0

SG| ¢_8.6 $GZ 43),7 THA 31.35 ELI 289,8 EL2 28.2 ALF 151.39

01FF[R[NT/AL COI_R[CTION8

TO£ .I•88 TRA -.3051 7C3 .7403 8AU .2834

ROE -.;036 RRA .]299 RE3 .6215 FAU .08007

FOE-l.3514 FRA -.6531 FC3-3.3757 8SP 2746

BO[ .2066 BRA ,5316 BC3 .8667 FSP -89A
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 1. 1964)

LAUNCH CArE APR Z5 1964 FLIGHT TZNE 9A.00 ARRZVAL CArE JUL 28 1964

HELIOCENTRIC (ONJC

RL 150.51 LAL _.00

RP 10#.91 LAP -3.74

RC 68.T98 GL -ZI.67

°LANETOCENERIC CONIC

C_ 20.53Z V_L 4,531

LNCH AZMTH LNCH TIME

90.00 1 5# 59

90,00 14 8 44

JO0.00 3 ?0 4;

100.00 13 ?9 43

110.00 4 ?9 47

1;O.O0 16 37 7

DISTANCE 256.62;

LOL ?|4.82 VL ?7.?ZB GAL -6105 AZL 93,5A HCA ]13,_ SNA 129.84 ECC .lg0zz ;NC 3.5435 v; Z9.604

LOP 328.84 VP 37.6;7 GAP -5.87 AZP 88.56 TAL 207.62 TAP 321.60 RCA ;05,14 APO ;54.54 V? 34.795

GP 19.36 ZAL ;37.3] ZAP 38.92 ETS ]]?.09 ZAE JA;.47 ETE 40.32 ZAC 97.39 ETC ?67.96 CLP -34.45

CLA .79 RAL 73.79 RA0 6567.8 VEL |J.913 PTH 2.12 VHP 4.053 DPA A2.45 RAP J?0.;0

L-] TIME JNJ LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PC CST TIN IN] 2 LAT

2745.J8 -?0.}0 4).43 295.68 I]O.;B Z 36 74 1645,? -17.37

4840.;6 ;9.17 209,27 295.}0 68.70 15 ?9 Z4 AZAO.Z 16,05

1981.61 -2;.35 23.6Z ?95.25 1]l.4i 3 53 A3 1381.6 -1B,25

4578.96 ZO.I6 189.6Z zgA.B6 67.45 16 46 Z ]979.0 16.93

1765.}6 -?A.15 5.90 293.95 114.96 4 59 12 1165.4 -?0,58

4367.97 22.9A ]72.25 293,50 63,93 17 49 55 3768.0 ]9,73

CIFFERENTZAL CORRECTIONS

TOE .1677 TRA -.3134 TC3 .6837 BAU .7648

ROE -.0650 RRA .1449 RC3 ,6786 FAU .08689

FCE-J.SAIO FRA -,74]4 FC3-3.6637 BSP 2561

60E .1794 eRA ,3452 6C3 .9647 FSP -970

WI0-COURSE EXECUTION ACCUR#CY

SGT 766.7 SGR 646.9 SG} 342.3

RRT ,5890 RR_ -,B012 RTF -.6925

5GB 1003.Z R23 -.2140 R]3 -.8189

$G] B9B.5 SGZ 446,1 THA 36.9Z

ECC 1,3379

IN] 2 LONG

35.9#

20J.93

16.Z0

;B?,31

350.57

165.06

ORBIT DETERMINATION ACCURACY

St _4_.3 SR '100.5 55 826.5

CRT -.9631 CRS -.7?03 CST .7933

LSA 859.7 NSA 157.0 ssA ?3.8

EL; 262.1 EL2 25.; ALF ;58.09

LAUNCH DATE APR ?5 1964 FLIGHT TIME 96.00 ARRIVAL 0ATE JUL 30 1964

HEL/C(ENTRJC CONIC

RL 150.5| LAL -.O0

RP 108,90 LAP -3.79

RC 70.94_ GL -Z?.68

PLANETC_6NTR]C CONIC

C} Z0.583 VHL 4.5_7

LNCH AZMTH LNC_ TIN?

90.00 2 A 59

90.00 15 58 52

100.00 3 Z6 1?

100.00 15 ?0 ?1

I10.00 4 34 9

110.00 J6 78 53

0/STANCE Z63.JBZ

LOL ZIA.82 VL 27.28? G#L -6.06 AZL 93.70 HCA 117,14 5N# 150._5 ECC .18778 INC 5.6962 vt Z9.604

LOP 532.01 VP 37.663 GAP -5,27 AZP 88.3J TAL Z08.16 T#P 325.39 RCA 105.86 APO 154.65 V2 34.799

GP 21.05 ZAL 1_7.4] ZAP 42.97 ET$ ]38.53 ZAE ]4J.74 ErE 44.03 ZAC 99.02 ETC 268.16 CLP -38.57

OLA -.28 RAL 73.31 RAO 6567,8 VEL 11.915 PTH 2.12 VHP 4.607 OPA A4.74 RAP 119.52 ECC J.338?

L-I TIME IN] LAT IN] LONG IN] RT #S( IN] AZNTH IN] TIME PC CST TIN _NJ 2 LAT IN] Z LONG

??12.57 -J9.5Z 4;.35 zgA.97 110.9] Z 4I 32 ]6lZ.6 -16.50 33.98

4873.94 19.94 ?]1.4] 295.1] 69.47 15 ZO 6 A273,9 16.97 Z03.99

]950.60 -?0,56 2].65 294._3 ]|2.|9 3 _8 42 |350.6 -17,37 14.51

4611,14 20,98 191.65 294,67 68.21 J6 37 ;Z 40IJ.] 17.84 184,27

J737.92 J23.35 4.17 293.20 115.70 5 3 7 J137.9 -19,70 356.93

4396.59 73,78 174.04 Z93,35 64.69 17 42 10 3796.6 ?O,]8 166.76

ORBJT OETERMIN#TION ACCURACY

ST 240.4 SR 69.0 SS 906,]

CRT -.6776 CRS -.J438 CST .7919

LSA 926.6 NSA 157.3 $SA 72.5

ELI 245.] EL? 49.8 ALF 168.53

OJFFERENTIAL CORRECTIONS

TO_ .J654 TRA -,3109 TC3 ,6457 BAU ,??12

RO_ -.OIGO RRA .]658 RC3 .7496 fAU .09538

F0_-1.7820 FRA -.86]7 FC3-4.0]|8 BSP 1757

BOE .1661 BRA .5324 BC3 .9893 fSP -];18

NIO-C(_URSE EXECUTION #CCUR#CY

9GT 735.6 SGR 7J1.9 SG3 381,5

RRT .5959 RRF -.8456 RTF -.6697

SGB ]023.6 R23 -.2143 RI3 -.8437

$G1 9]4.6 $G2 459.8 THA 43.A3

LAUNCH CATE APR ?S 1964 FLIGHT TIME 98,00 ARRIVAL DATE AUG ; 1964

HELIOCENTRIC CONIC

RL ]50,51 LAL -.00

RP 108,88 L_P -3.53

RC 73,116 GL -25.72

PLANETOCENTRIC CONIC

C] 20._#0 VNL 4,54_ _LA

LNCH AZMTH LNCH TIN6 L-J TIME IN; LAT

90.00 2 11 39 2J79.98 -1B.71

90.00 _3 49 25 (908.19 20.75

100.00 3 }Z ?l 1919.64 -19,75

I00.00 15 11 23 4644.36 21,81

IJ0.00 4 59 9 1710,_9 -22,54

110.00 16 21 6 4476.J8 24,63

CIFFERENTIAL CORRECTIONS

TOE .J485 TRA -,3719 TC3 .5747 BAU .2773

ROE ,0379 RRA .JBSB RC3 .B?20 CAU ,I0328

FCE-2.OZTO FRA -.9668 FC3-4,3237 05P ?B03

BOE .1537 BRA .5717 BE3 1.0050 fSP -1739

0ISTANCE Z69.719

LOL ?14.82 VL 27,537 GAL -6.06 AZL 93.86 HCA 120,30 SNA 130.60 ECC .18476 [NC 3.85?8 Vl 29,604

LOP 335.18 VP 37.704 GAP -A.6B AZP 88.05 TAL 208.79 TAP 329.09 RCA 106,47 APO lSA.73 vZ 34,#04

OP 72.90 ?AL 137,38 ZAP 47.25 ET5 340.03 ?AE ]41.96 ETE 48.37 ZAC 100.79 ETC ?68.43 CLP -42.5_

-1,37 RAL 77,96 RA0 6567.0 VEL 1;.919 PTH ?.12 VHP 4.39? CPA 46.22 RAP 118.64 ECC 1,540]

INJ LONG ]NJ RT ASC IN; AZNTH IN; TIME PC CST TIN INJ ? LAT JNJ 2 LONG

39,30 294,A6 111.65 2 A7 59 ;550.0 -;5.61 32,00

213.6A 295.11 70.29 15 11 15 4308.8 17.60 206,14

19.71 294.00 11_,90 4 4 2J 13;9.6 -16.48 1?.44

;93.77 294.69 69.03 16 28 48 4044.4 10.76 186,30

2.47 292,6A ]16.4l 5 7 39 Jl;0.6 -J8.BI 355,32

175.92 293.40 65.3J 17 34 52 3826.? 2l,I? 168,54

WID-COdJRSE EXECUTION ACCURACY ORBIT 0E TERN[NArIC_I ACCURACY

SGT 687.6 SGR 784.9 5G3 418.6 ST 273,7 $R 87,9 5$ 980.1

RRT ,5647 RRF -.8803 RTF -.612J CRT .0373 CR$ .6622 CST .7531

$G0 ]043,5 R23 -.1060 R;3 -.8671 LSA 996.4 HSA 158.4 SSA 21.Z

5G; 926.0 562 481,0 THA 51.62 ELI 123.7 EL? 87.8 ALF .99

LAUNCH OATE APR ?5 1964 FLIGHT TIME 100.00 ARRIVAL #ATE AUG 3 1964

HELI C_ENTRIC CONIC

RL 150,51 LAL -.00

RP ;08.06 LAP -3.36

RE 75.317 GL -Z4.79

PLAN£ TC_ENTRIC CON JC

C3 20.8Z4 VHL 4.563

LNCN AZMTH LNCN TIME

90.00 ? 19 3

90.00 13 40 ;5

;00.00 3 39 J4

]00.00 15 ? 45

lJO.OO 4 44 49

110.00 16 J3 39

LOt- Z14.8? VL 27.378 GAL

LOP 338.35 VP 37.739 GAP

GP ?4,90 ZAL ;37.17 ZAP

0ISTANCE 276.230

-6.05 AZL 94.03 HCA ]?3.46 SMA

-4.13 #ZP 87,78 TAL 209.2J T#P

51,75 ET$ 34J,65 ZAE ]47.04 ETE

130.B9 ECC .18260 JNC 4.0303 vJ ?9.604

332,67 RCA J06.99 APO ;5A.79 V2 34.810

53.35 ZAC ;02.69 ETC 768.77 CLP -46.95

OLA -2,48 R#L 7?,74 RA0 6567.8 VEL ]].925 PTH 2.]_ VHP 4,209 OPA A8.37 RAP 117.A3

L-] TJNE IN] LAT JNJ LONG IN] RT ASC IN] #ZMTH IN] TJM_ PC CST TIN JNJ ? LAT

2147.06 -;7.8? 37.Z5 194.]Z ]12,33 2 5A 50 15A7.1 -J4.69

4945.03 2].57 235,90 Z95.3] 7].]9 J3 Z AO 4345.0 J8,80

;888,40 -]8.91 ]7.77 29_,66 J]3.59 4 ]0 47 1788.A -;5.56

4678.9? ?2.63 196,0] 294.9] 69.93 16 ?0 44 4078.9 ;9.69

;683.07 -?].69 .78 79_.Z5 J]7.09 5 J2 _2 ;08],J -JT.B9

4457.0J ?5,49 ]77.9] 293.63 66.4] ;? ?7 56 3857.0 Z?,08

01FFERENTIAL CORRECTIONS

TOE .IZ19 TRA -.3394 TC3 .A855 8#U .Z044

ROE .099? RRA .2068 RC3 ,8986 FAU .11086

rOE-?,?$49 FRA-].06_9 FC3-4.6090 BSP 2886

B0E .;57; BRA .}975 BC3 J.0_14 FSP -;36;

£CC 1.5427

]NJ ? LONG

30.02

?08,40

10.58

;BB,45

353.7?

J?0.42

ORBIT 0?TERN;NATION ACCURACY

ST ?00.0 SR ;49.0 5_ 1054,4

CRT ,3J58 CRS ,9068 CST .6715

LSA J071.5 MS# J59.3 SSA 19.9

EL1 _09._ EL? 134.7 ALF 25._0

NIO-COURSE £1ECUT[ON ACCURACY

9GT 633.8 SGR B69.3 SG3 45A.9

RRT .4929 RRF -.9079 RTF -,518_

9GB 1075.8 R_3 -.]723 RI3 -.895_

SG] 950.2 SG_ 504.5 THA 6;.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE APR Z5 1964 FLIGHT TZI, q[ 102.00 ARRIVAL DATE AUG S 1964

HELIO(:ENTmfC COlI lC

RL 150.31 LAL -,00

RP Z01.6A LAP -}*)1

RC ??.341 GL -25.92

PLANd[T(_CENTRIC CON](

C3 Z|.016 VHL 4.584 -3.63 RAL

LNCH AZMTH LN_H T_lAq[

90.00 Z 27 19

90.00 ]3 51 16

t00.DO 3 46 54

lO0.OO 14 94 19

lZO.OO 4 51 I4

110.00 16 6 Z7

OIFFERENTIAL CO'RE(?ION8

ToE .0859 TRJ -.36Z4 7C3 .3816 BAU .2955

ROE ./696 RffA ,ZZ�$ RC3 ,9802 fI_U .11807

FDE-Z.5560 FRA-I.1610 FC3-4.8699 BSP 3071

BOE .1901 BRA .42B8 8C9 1.0519 FsP -149J

DISTANCE Z8Z,714

LOt. 214.62 V_. 27.411 GAL -6.04 AZk 94.Z2 MCA-IZA,62 $N4 191,12 ECC .18077 INC 4oZ156 vl 29.604

LOP _4J .92 YP _?.769 GAP -9.99 4ZP 87.48 TAL 209.99 TAP 936,16 RCA 107,4Z APO 154 .89 VZ 34 ,816

GP _?.O4 ZAc 136.8I ZAP 96,44 ITS 141.44 ZA[ JAJ.�O E/E 68,94 ZAC IOd,?2 [TC 269.JB CLP -31.64

OL4 72.64 RAO 6967,9 ¥EL 11.939 PTH Z.12 VNP io058 OPA 90.68 RAP 123.84 [CC Z.9459

L-I T|N( [NJ LAT [NJ LONG _NJ RT ASC INJ AZNTH |NJ TIN( PO CST TIN INJ Z LAT ]NJ Z L_G

Zll1.4Z -16.99 39.18 299.96 113.00 3 2 29 1519.4 -13.79 ZB.0Z

4983.07 Z2.98 218.68 299o71 72.19 14 34 19 4389.! 19.74 ZlO,O0

1896.50 -18.03 15.81 299.48 114.25 4 1? 90 1256,3 -14.61 8.69

4719.22 23.46 198.39 299.92 70.92 16 lZ 54 4119.Z 20.64 190.73

1639,07 -ZD.81 99_,08 292.05 117o75 5 18 49 1055.1 -16.94 95_.10

4dB9.4_ 26,_ IBD.D9 294,11 67.40 J? 21 17 3889.4 28.06 172.42

N|O-¢_HI_[ _J[_CU?_ON ACCURACY 0R8_70ETERN_NAYION ACCURACY

SG7 589.0 8G# 967.0 SG9 490.9 S; 173.7 SR _30.4 SS 1131._

RRT ._6G9 _ -.9298 NY_ -.$798 CRY .7824 CR$ .9662 C$T .5086

$_ 1129,1 R23 -.1141 RI3 -.9295 LSA 1156.4 NSA 159.8 SSA 18.6

SGI 999.9 SG2 524.3 7HA 72.60 ELI 240.2 £LZ 159.8 ALr 67.69

LAUNCH 0ATE 4PR 29 1964 FLIGHT T|NE 104.00 ARRIVAL 0ATE AuG T 1964

HELIOCENTRIC CC_;C

RL 190.91 LAL -.00

Re Z08.87 LAP -3.39

RC 79,784 GL -27,12

PLAN_TO_ENTR_C CONIC

C9 _1.160 VHL A,611

LNCH 4ZN7H LNCH TI_

90.00 2 36 24

913.00 19 22 ZO

ZOO.DO 3 99 28

100.O0 14 45 97

JJ0.O0 4 58 Z9

lID.DO Jf 39 79

D_STAN_( 289o113

LOt, 214.82 VL 27.437 GAL -8.01 _ZL 94,4Z HCA

LOP ._44.70 vP. _7._94 GAP -3.07 AZP 87°}? 7AL

GP Z9.30 ZAL 136.79 ZAP 81.28 [78 945.46 ZA£

1Z9,79 _PlA 131.91 [CO .17921 JNC 4.4174 vl 29,60+

209°74 TAP }39.53 RCA 107.78 A_O 154.84 v2 94.829

141.49 £7£ 65.04 Z_C 106,88 ETC 169.66 CLP -_6.$6

OLA -d.84 _Ak 72.87 RAD 6967.9 VEL 11.943 PTH 2.13 vHP 9.941 OPA 59.14 RAP 113.03 [CC 1.9499

L-I TIM[ |NJ LAT |NJ LONG |NJ RT ASC JNJ AZNTH ]NJ T]I4E PO CST TIN [NJ 2 LAT INJ Z LONG

2078.98 -18.03 33.03 293.98 113.64 9 11 Z 1478.6 -12.72 Z3.96

_023.46 Z�.ZO 221.1Q 296.32 73.29 14 _6 9 4429.3 20.69 213.38

1823.92 ~17.10 13.80 299,49 )14,90 4 25 _1 1223.5 -19.60 6.76

4793.7_ Z4.29 200,95 295.94 72.D3 16 5 11 4153,8 21,61 193.1B

1626.ZD -19.89 3_7.39 292.01 118.39 5 23 36 1026.2 -J_.94 350.43

4923.84 27.23 J82.32 294.77 68.49 J? 14 49 3923.8 21.06 174.39

ORBI70ET[RM_NATJON ACCURAC_

57 1_9.9 SR 921o9 $S 1202.1

CRT -,0125 CR9 .9851 CST .1497

LSA 1249.4 NSA 160.6 $SA 17._

ELl 321.9 EL2 153,9 ALF 90._4

OZYF[RENTZAL CORR[C7]ON8

rOE .0341 7NA -.3949 TC3 ,2998 8AU .3097

ROE .EASY RRA .2901RC3 1.0591 rAU .12370

r0[-2.8148 FR4-1.2291 rC3-5.0372 BSP 3278

80E .2491 BRA .4674 BC3 1.0_95 rSP -1990

H10-¢O,._8£ EXECUTION ACCuRAC_

SGT 547,6 SGR 10'r0.1 569 519.6

RRT .1929 RRF -.9460 RTF -.1482

5C_ 1202.1 R23 -.0461 R19 -.9448

$G1 1074.5 SG2 539.0 THA 84.01

LAUNC_ 0_T{ APN Z3 1964 FLLGHT TII4( 106.00 ARR[V_L O_TE _uG g 1964

_ELJC_ENTRIC CONIC

RL 130.31 LAL -.00

RP IOB.80 LAP -9,3g

RC _2,043 GL -Z8,39

PLAN_T_NTRIC _ONZC

C3 21.566 VHL 4.644

LNCH AZNTH LNCH YINE

90.00 2 46 37

90.00 13 13 17

100.00 4 5 4

100.00 J4 37 31

110.D0 5 6 40

110.00 13 _Z Z4

DJFFER[NT|AL CC_RECTJON8

YDE -.0318 TRA -,4317 7C3 .J|52 BaU .9291

ROE ,3327 RRa .2701RC9 1.1+3_7 FAU .|2782

r08-3.0623 rR4-|.278_ FC3-5,1911 88P 3397

BOE .3342 _RA .310g BC_ 1.141_ FSP -1678

0ISTANC£ Z95.606

LOt. 214.82 VL 27.49? GAL -5.98 AZL 94,64 HCA 192.98 SNA 13,1.45 ECC .17_0 [NC 4.6_85 Vl 29.604

LOP _7.87 VP 97,815 GAP -Z.57 AZP 86.84 TAL 209.85 TAP )42.80 RCA 108.06 APO 134.83 v2 31.B_1

GP 3|.68 ZAL 135.62 ZAP 66.22 [T$ _47°75 Z4£ 140.60 ET[ 71.49 24C 109.15 ETC 270.?9 CLP -61.71

0CA -6.11RAL 72.81RAO 6587.9 VEL 11.956 PTH 2,13 VHP 9.860 OPA 9_.70 RAP 1fl.43 ECC 1.3549

L-J r_l_l_ INJ LAT INJ LONG ]NJ R? ASC INJ AZNTH INJ _IN( I_ CST TIN INJ 2 L4 T INJ 2 LC_G

2042.08 ol3.04 3D._5 294.19 114.28 3 20 39 1442.1 -11,64 23.8Z

_066.84 24.02 224.07 297°19 74.59 14 37 44 4466.8 21,66 Z16.19

1789,02 -16.10 11.79 299.68 115.53 4 94 53 1189.0 +12.33 4,76

4795.t9 23.13 209.79 296.79 79.26 1_ 5? 26 4195.1 Z2.60 _95.85

1396.12 -18.91 395._7 Z�Z,IG 119.02r 5 91 17 996.1 -14.89 348.76

4560,79 28.19 184.82 296.67 69.72 17 8 25 9960.8 25.11 176.93

_JO-COURSE EXECuTJON ACCURACY ORBJT DETERNJNATJON _CCuRACY

$67 990.1 8M 1180.4 $69 543.0 ST 166.2 SR 423.8 $5 J270.8

RRT -.1287 RRF -.9_82 RTr .1429 CRT -,4378 CR5 .9<327 CS_ -.3548

SG6 |302.9 RZ3 .0144 RJ_ -.958_ LSA I940.1N$A J6J,J $SA 16.|

SGI 1183.1 $GZ 344.3 ?HA 94,36 _LI 431.4 £L2 145.1 4LF 101.50

LAUNCH DATE APR 25 1964 FLIGHT T11,_ 108.00 ARRIVAL DATE AuG |1 1964

H[L|OCENTRIC CONIC

RL 130.31 LAL -.00

RP 108.77 LAP -3.38

RC 84.317 GL -29.77

PLAN_TC_.ENTR]C CONIC

C9 21.947 VHL 4.68_

LNCH AZMTH LNCH T1_q[

90.00 Z 38 6

90.00 19 3 36

I00.00 4 13 32

100.00 14 28 51

110.00 _ 13 35

110.00 19 45 16

DJ_FERENTJAL CORRECTIONS

TD[ -.II_? 7RA -.480_ TC3 -.OIOI 8AU .3_31

ROE .4234 RRA .2883 RC9 Z.2026 FAU .12998

rOE-9.2776 rRA-I.Z928 rC9-3.1117 BSP 3989

BOE .4409 BRA .3591 8C3 1.2039 FSP -1729

DISTANCE 302.013

LOt. 714.82 VL 27.470 GAL -5.95 AZt 94.88 HCA 136,12 5NA 131.54 [CC .17t81 INC 4.8837 vl 29.604

LOP 951o05 vP 37.833 GAP -2°JO AZP 86.48 TAL 209.89 TAP 343.96 RCA IOB.Z9 APO 154.8D V2 34.839

GP 34,J3 ZAL 134.78 ZAP 71,18 [T$ 350,33 ZAE J99,SJ EYE 78.09 ZAC 11J.32 ETC 270.86 CLP -67.05

OLA -7.46 RAL 73.08 RdO 6_67._ ¥[L 11.972 P7H 2.19 VHP _.8|60P4 58,95 R4P 108.96 ECC 1,3612

L-J TI14( INJ LAT |NJ LONG 1NJ RT A_C INJ AZNTH INJ TINE P_ C$T TiM INJ 2 LAT INJ 2 LONG

2003.35 -J9.95 28.59 294,99 114,90 3 91 29 JA03_4 -10,48 21.57

5114,03 14.84 227.29 298.21 ?5,94 14 29 10 45]4.0 22,66 119,_9

1792,49 -15.O2 9.56 294.06 116.15 4 45 • 1152.5 -11,38 Z.66

4840.19 25.98 206.81 297,88 74.67 19 49 91 4240.Z 13.62 198,80

1564.42 -17.83 359.72 292.50 119.63 3 42 0 964.4 -13,77 346.99

4600.96 29.D5 187.59 298.82 71.J3 17 J 57 4001.0 16.J9 179.57

HJD-¢CI,IRSE EX_CU/|ON ACCuRACy ORB|T OETERN_NaT]ON ACCURACY

$GT 6J0,2 8GR 1_90.4 $G3 936.9 5T 22?.2 5R 532.1 _$ 1331,?

RRT *.4129 RRF -,9673 RTr ,4901 CRT -.7639 CRS .9963 C$T -.711!

8G8 1427.4 RZ9 ,0605 R13 -.9660 LS4 14•2.9 N$A 161.0 SS• 14,8

8GI 1319,9 SG2 _49.3 TH4 109.95 EL1 361.7 EL2 138.5 ALF 109.32

1601



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964J

LAUNCM DAY[ APR Z5 2964 FLIGHT TIM[ 110.00 ARR|VAL DAlE AUG 15 1964

H£LJOC[NTRIC CONIC

RL 150.51 LAL -.O0

RP IDD.?9 LaP -3.36

RC 86,601 GL -11.17

PLAN_TOC(NTRIC C_NIC

C3 ZZ.419 VHL 4.716 0LA -8,9Z RAL

_/_H AZNYff LHCH Tl14q[ L-I Y]N_ IN| L#T

90.00 3 11 d 1961.79 -IZ.74

90,00 11 94 Z 9|66.10 ZS.65

IO0.O0 4 Z8 4 J7|),34 -13.83

lOG.DO 14 19 43 4888.?Z 26.8)

llO.O0 5 Z6 14 1930.65 -16.?0

110.00 19 97 91 4649,17 ZS,88

01FF[R[NTIAL CQ_RECYION8

7DE -.1177 YRA o.9318 TC3 -.ZOZA 8AU ,3821

RO¢ .5164 RffA .Z9_5 RC3 1,1586 FAU .1Z907

F0[°9.45e0 FRA-I.Z?_1 rc)-4,SRZ8 8sP 4488

80[ .5696 MA .6103 8C3 1.1745 rsP -1757

0JSYANCE )01K395

LOt. ZI4.BZ VL 27.478 GAL -5.86 AZL 95.16 NCA J39.Z8 )HA J3|.60 ECC .J759| JNC 9.1590 vJ Z9.604

LOP 354.Z2 VP )7.646 GAP -1,63 AZP 66.09 TAL 209.75 TaP 349.83 RCA 108.45 APO 294.75 VZ 34.848

GP 36.70 ZAL I)3.??'ZAP 76.0? (TS 351.Z5 ZA( 137.56 (T( 84.64 ZAC 115.96 (TC 27|.56 CLP -tZ._]

73.4? NAG 6567.9 V[L 11,791 PTN Z,I4 VHP 3.8]1 DPA 61,04 RAP ]09.Z4 ECC |.369!

JNJ LONG |NJ RT ASC ;HI AZNTH |NJ T]l_ PO C$T T|R |NJ Z LAT |NJ Z LONG

16.07 195.11 115.50 3 4) 46 1961.? -g.ZO 19.18

Z50.M Z99.55 Y?.57 |4 _ 6 4566.J 13,68 ZZZ.?7

?.Ze Z84.66 I|6.7? 4 56 3? 1113,3 -10.i3 ,41

Z|0.ZS 199.14 76.30 |5 41 IS 4169.? 24.66 ZOZ.il

351,?8 186.04 IZO.Z? 5 51 55 930.? -IZ.56 345.11

190.Rf 188.13 ?Z.75 |6 55 17 4045.Z Z7.39 18Z.51

N|0-C_J_[ [X_CUT;ON JCC_AC¥ (_8|Y 0(T(RN_NATION ACCURACY

SGT 724.Z SCdt 1400.1 863 56|.5 ST 328.0 SR 647.3 $S ]987.1

RRT -.61£8 RRF -.8741RTF ,669? CRT -,89ZA CRS .9980 CST -.6647

St.0 1978.8 Wt3 .091J R|3 -,9708 LSA 1556,9 NSA 161.? 6SA J�.S

86| J483.6 86_ 537.S ?HA J10,80 ELi ?|9.1ELZ J94.4 ALF |15.19

LAUNCH OAT| APR 15 1984 FL|GH? TILE| JIZ.DO ARRivAL OATE AUG 15 I_64

NCLIO([NTRIC CONIC

RL 190.5] _AL -.DO

RP 108,?Z LAP -3.33

RC 06.096 GL -3£.i_

PLANE TO_[NTR|C CON|C

C5 _3.O31 VHL 4.7_9 DLA -|0._O RAL

LNCH AZMTH LNCH T|NE L-J YIM_ |NJ LAY

90.00 3 Z5 5| 19|8,40 -1J.40

_t_.00 JZ 43 19 5114.4J _8.44

I00.00 4 4| 58 1870.83 -i£.51

100.00 ]4 g 53 4945.Zl E?.88

1|0.00 5 38 _| 1494,_? -|5.44

110.00 15 18 59 4694.53 X).�Z

O|FFCR[NTIAL CORR(CT|ON$

TOE -.3414 TRA -.5887 TO3 -.3_16 8AU ,4|4|

RO[ ,6351 RRA ,.qOS? RC3 1._835 FAU .|ZS_

FD[-3.5844 FRA-I.ZZ89 FC)-4.?_J_ 88P 5038

80¢ .7193 eRA .6633 8C3 1.)_50 r_ -1738

OI6TLN¢[ $14.75Z

LC_ Z|4.RZ VL _7.480 GAL -5.82 AZL 9S.A? HCA 14Z.49 _A 131.6Z [CC .|731? |NC

LOP 3_7.40 VP 37.897 GAP "|.IS AZP 8S.68 TAL _08.35 TAP 35Z.00 RCA 106.51 APO

GP _,_Z ZAL 138.57 ZAP 80,81 [T6 556,51ZA[ |35.35 [?[ 90.84 ZAC |16.53 [TC

5.47Z3 _1 19.604

|54.67 VZ 34,857

Z?Z.5! CLP -76.09

73.88 HAD G567.9 YI[L |2.O|? PiN 2.34 Vt4P 3,648 OPA 63,75 RAP 101.47 ECC 1.3790

IN| LONG |NJ R? ASC |NJ AZMTH |NJ TIN| PO CST tim IN| Z LAY |NJ Z LONG

13.4_ 196.07 |J6.|O 3 57 4? 1316.4 -7.60 16.99

_34.87 _OJ,J 9 79,47 J4 10 15 4614,4 Z4.?Z ZZ6.71

4.79 _95.S_ !|7.37 5 9 49 1070.8 -8.?5 356.01

_|4,|6 _00.9_ 78.|9 15 3Z J8 4345.Z 19,79 Z09.66

348.71 _98.8_ 1Z0.86 6 3 15 894.3 -11,Z3 343.]9

|94_ _00.0_ ?4.63 |6,48 |4 4094.5 18.5| 185.86

NIO*C0URSI[ EXECUTION _CCURAC¥ ORS|T O£TERN|NATION ACCURACY

$GT 88_.7 8GR lSO0,J $63 553.7 SY AGO.? SR ?64.9 S$ 143j.4

RRT -.7538 RRF -.979_ RTF .7687 CRT -.941| CR$ .9990 CST -.9266

$68 J?4?.Z RZ3 .|lZ3 RI3 -.9?39 LS4 |679.0 N64 163.8 354 JZ.2

SG| 1564.7 $_ 530,5 THA 117.Z_ ELI 861,0 EL| 191.6 ALF |Z0.95

L4uNCH OAr[ APR 15 ]964

H[LIO(ENtRIC CONIC

nL 150.91 _AL -.00

Re J06.69 LAP -3.Z_

RC 91.ZOZ GL -94.?_

PLANI[TOCENTRIC CON|C

C3 Z3.814 V_L 4,_80

LNC_ AZRT_ L_CH t|_l[

90.00 3 4Z 91

90.00 11 31 21

I(30.00 4 57 97

100.00 13 58 98

JJO.00 9 91 3

JlO.0O 19 Z| ZJ

FLIGHY TIN( 114.00 ARRIVAL OATE AUG J? 1964

DIS?ARC[ 3Z1.064

LOt. 114.61 VL _7.4?6 GAL o5.?5 AEL 95.83 HCA 145,_Z )HA 131.60 CCC ,17499

LOP ,56 VP 3?.664 GAP -.76 4ZP 85,|8 YAL Z09,16 rap $54,88 RCA 108.62

GP 4Z.04 ZAL |31.|7 ZAP 68.3| [TS .J! ZAE 131.7] EYE 96.86 ZAC JI�.ZO

INC 3.6945 Vl _.604

AP_ ]94.98 VZ 34.86?

ETC Z?),IZ CLP -69.6?

OL4 -lZ.Z5 RAL 74.61RAO 65M,0 V[_ 1Z.050 PYH |,IS VHP 3.93Z OPA 66.49 NAP 9T.Z| ECC 1.9919

L-| ?INC |NJ L4Y |NJ _ONG IN| RY A$C |NJ AZMYH IN| TIN([ PO C$T T|N JNJ Z LAT IN| Z LONG

1666.30 -9.68 ZO.SZ _97.13 116._7 4 |3 99 1_66,9 -6.Z_ J3.75

9190,6Z Z7_18 _39.69 _03.19 61.73 13 89 91 4690.8 15,7S 131 .31

1614.08 -11,03 Z.|| _96.63 117.96 9 _5 I 1014.1 -?.11 555.41

5008.Z? 16,46 118.68 )01.86 60.44 19 ZZ 16 4406.3 16.84 ZJO.Z_

1454.67 -|4,04 347.49 194.86 111.49 6 J6 18 654.? -9.78 )40.99

4?50.45 31.86 196.31 _N_Z.|6 76,90 16 40 3Z 4|90.5 29,79 189.75

OIFF[R[NTIAL CC_N[CTI_6

tOE -.4_R1 YRA -.6466 TC3 -.5Z84 8AU .4465

RD£ .7467 RR4 .3049 RC3 1.3056 FAU .Jl�d?

FOE-3.655| FRA-J.14Z0 FC3-4,343Z 8SP 5635

60[ ._9_1 (IRA .7167 9C3 1.4068 _SP -1680

LAUNCHOATE A PR 79 |904

H[L[_[NTRIC CON|C

RL |90.51 LAL -._O L(_. ZI4.6Z VL Z?,47| GA_

RP 108.69 LAP -3,14 _OP 3.76 VP 37,868 GAP

N|O-C_UR$1[ [lr_CUT|ON ACCURACY ORBIT OET£RN|NATICII ACCURACY

9GT J098,8 6GR 1568.) SG3 934.5 ST 619.1 SR _64.4 5S 1469.9

• RT -.819? _ -,9831RTF .8430 CRY -.9696 CR$ .9995 C$T -.9S78

868 193|.1 RZ3 .|16_ RJ3 -.9761 LSA IRIP.5 MS4 165.Z S_ 10.9

66| 1858.6 SGZ 513,4 THA IZZ,?O ELI |071.4 CLZ l}z.g ALF |Z4.G7

FL/G_IT Yl(JI6.1X) ARR|vAL OATE AUG 19 J964

0|6tAK[ 3_t.381

°5.6? AZL 96,16 PICA 148.79 )HA 131.15 [CC .17415

-._5 AZP 84,64 tAL Z08,66 TAP 357.67 RCA |08.64

RC 93.313 GL -36.73 GP 44.6? ZAL 1Z9.55 ZAP 89,45 [T6 4.08 ZAE 1Z9.69 ET[ IOZ.3Z ZAC IZZ.O0

PLA_7OCENTRIC CONZC

C3 Z4°S44 YNL 4.964 OLA -14.19 RAb 75.18 RA0 6_.0 Y[L |_,0g_ PTH Z.|6 VHP 4.06? OPA 69.Z?

LNCH AZMYff LN_H TIN( L-| T|N( IN| LAY |NJ _ONG |NJ RT ASC |NJ AZMTH ;NJ TIN( PO CST T/M

• O.00 4 Z 46 1810.DO -8,14 11,30 ZR6.?G ll?.ZI 4 3Z 36 IZID.O

90.00 IZ 17 36 9367.89 Z?.S| Z45._4 305.6_ 84.44 13 47 4 4767.9

100.00 5 16 34 1571.89 -9.35 _59,14 _98.J1 118,5Z 3 41 46 971.9

JO0.O0 13 46 18 5081.14 Z�,I? Z13.89 )05.4_ 93.|5 15 l| lO 4481.Z

110,00 6 ? 55 14_1.07 -1Z.48 $45.08 196._S |21.00 6 31 16 611.1

110.00 15 l| 34J 48|4.83 3Z,75 _03.|E ._04.81 79.61 16 3| 5Z 4EJ4.S

|NC 6.1604 VJ 19.G04

APO |54.46 VZ 34._??

EYC Z73.98 CLP -_9.ZZ

Olrr[l[Nt|4L C_I[CYJON8

TO[ -.6617 TRA -,?1_1 TC3 -.6?63 84U .4846

NO[ ._TO0 _qA .Z�T4 NC3 lo_�tt FAU .IIID9

F0[-3._733 FRA-J.03d8 FC5-3.6713 86P 6_|

80E 1.0930 8RA .?699 BC3 |,4569 FSP -J597

_IO-CGU_K [_ZCutlOI _CCuR4CY

9GT 13|9.8 6GR |668.8 $G3 505.5

RRT -.8746 _ -.8861 RTF .86_T

808 Z|17,6 RZ$ ,J369 RJ3 -.9?79

SGI ZOG3.8 $GZ 5|?.4 tHA IZ?.43

RAP 91.40 [CC 1.4089

/NJ Z LAT IN| 2 LONG

-4,43 10.3_

16.75 Z36.74

-).4? 151.9|

Z?.9| ZJ5.4|

-8.|5 338.86

30,9? |94,)6

OR6|T OEYERH|NAY;ON ACCURACy

ST 801,? SR |006.3 $$ 1490.1

CRT -.9?69 ORS .9998 C$1 -.g?Z6

L$A |961.6 N$A J_6.?S$4 9.6

ELI JZ79,6 ELI 154.6 ALF JZg.40

160Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, I, t9641

LAUNCH OAT( APR 15 1904 FLIGHT TIN( 118.00 ARRIVAL 0ATE AUG 21 I964

H(LXO(:£SYRIC CONIC 01S;ANCE 333.67A

RL ISO,51 LAL -.DO LOt. ZJ4.8Z ¥L Z7.460 GAL -S.Sa AZL 96.77 HCA 151,96 SNA

NP 101.69 LAP -].IS LOP 6.95 YP ]?.871 GAP .06 A2P 44.01 TAL Z08.42 TAP

RC 95.J_9 GL -39.00 GP d?.ST ZAL |E?.SS ZAP 93,|4 (T$ 8.4} ZA( 116.31 EYE

PLAN(TOC[NTR|C CONIC

C$ 19.Z$$ VHL S.|Zt OLA -IG.$6 PAL ?G..qO RAG S$U.1 VEL 11.149 PTH Z.lg VHP 4.165 SPA ?Z.lZ

LNCN AZNTN LNACN ?|ME L-I YllAE IN| LAT ZNJ LON_ IN| RT ASC IN| AZNTH IN| YINE POCST YIR

PO.OO 4 26 30 1749o$7 -6,|1 13.$3 500.?? I17.70 4 55 $5 1145.4

60.00 1Z I 12 5A59.39 18.13 Z51.g0 309.55 BY.T] 13 32 IZ 4859.4

100.00 5 56 $9 151Z.55 -T.40 555.61 300.07 119.04 6 3 51 911.5

100.00 13 51 44 5167,45 19.?0 130.34* 509.46 86.45 14 57 SZ 456T.4

110.O0 9 14 34 |361.47 -JOo?J 541.43 Z_6.07 |ZZ.66 6 49 16 ?6Z.S

JJO°_[_ J5 0 |9 4690.29 33.S3 Z06,67 508.D4 SZ°93 J6 Z! A9 4190.5

0|FF(RENYIAL C_PECTJ(=I_ NID-COI_M[ (xECuTION ACCURACY

TOE -.a660 TRA -.7715 TC5 o.7995 BAU .5187 SGT 1556.4 ]DR 1717.6 SG3 465.4

RO( |.0010 RR& .1791 PC5 1.1446 FAU .100_ RPT -.|K)12 _ -.9685 PTF .9129

r09-3.9155 rRA -.8990 rC1-3.._OST B]P 693? SG_! 1315.3 RZ3 ,14_6 R13 -.9791

J.3150 MA .6_0! 6C3 |,476/ FSP -|4(_ SGI Z167.6 SGZ 914.0 THA 13J.99

131.46 ECC .!T363 |NC 6.7724 vl 29.601

.36 RCA 108.62 APO-154.33 VZ 34.891

107.35 ZAC IZS.O0 (TC Z?4.90 CLP -94.68

RAP 66,85 ¢CC 1.4517

JNJ 2 LAY JNJ _ LONG

-2.36 6.96

27.62 245.29

-5.48 149.23

28.a9 Z2|.65

-6.53 536.08

32.|9 199.90

ORBIT 0[TERNINAT|ON ACCURACY

ST 1008.1SP I114.7 S] 1499.3

CRT -.9650 CRS .9999 CST -.9913

LSA 2111.5 MSA 168.7 SSA 8.3

ELI 1504°0 [LZ |39,_ ALF |51.82

LAUNCH OAT[ AF'R Z] ||H_4 FLIGHT TIN( lID.00 ARRIVAL 0ATE AUG 23 1964

_I[LIOCENTRXC C(1NIC Of]?ARC( 339.955

RL J90.5J LAL -.00 L_. t|4.SZ ¥L Z?.4A6 64[ -5.46 AZL 97.A0 PRA 155.13 _A

RP 106.$P LAP -5.1JLOP 10.13 VP 37.671 GAP .44 AZP 83.18 TAL 207.88 TTA_

RC 96.14P GL -4!.5P GP 51.15 ZAL 125.46 ZAP _.19 ST] 15.19 ZA( 121,58

PLAI_TOC(NTRIC C(3NIC

C3 ZJ.|e4 VHL 5._10? DLA -18.61RAL 77.59 RAD 651_!.! VEL 12.229 PTH Z.Z0 VHP

LNCN AZMYH LN£H YII4_ L-| 71M_ _NJ LAY

90.00 4 55 37 1668.91 -5.$8

SO.D0 ]1 40 4P 5571._ _8.16

100.00 P S _ 1445.39 -5.10

100.00 13 13 34 5t71.95 19.9_

|lO.O0 t 46 _J |_K17.53 -6._?

JJOoO0 J4 46 4_ 4660,56 54,0?

OIFF(RENTIAL C_RRECTIGI'AS

TO(-|.II?6 TRA -.63_4 TC3 -.96_1BAU .55_1

RO( J,|4PO IIt_A .150_ RC3 1.1660 FAU .08796

rDEoS.$Z66 rRA -.75_6 rC5o_,?034 63P 744/

BD£ J.6030 BRA .8694 BC3 J.4f83 F]P -J316

|_1.37 ECC .1756_ ]N_ 7.4057 v| 29.604

5.00 RCA 108.56 APO 154.18 v2 34.99_

111.95"ZAC 128.26 (TC 2?5.90 CLP-IO0.O_

4.541 OPA 75.11 RAP 90,02 (CC 1.4635

IN| LQN_ |NJ R? A$C _NJ AZNTH IN| TIN_ PO C]T T_N IN| _ LAT]NJ 2 LON_

9.33 303,45 ;18.10 _ Z5 26 1068.9 .11 Z.70

160.08 512.07 91.85 15 13 _7 4971.Z 26.22 251,al

551.97 _OZ.G7 119.49 6 29 55 045.4 -|.14 345.43

136.10 311.10 90.55 14 41ZG 4671.9 29.64 229._0

339.48 300.48 125.19 7,10 59 707._ -4.2_ 353.19

ZIS.a7 311.00 87.04 IG 9 42 4360.6 33.2_ 206.71

NIOoCOUPSE (YJ[CUTION ACCURACY ORB[T OET(RNINA TION ACCURACY

SGT 180Z.i ]DR 1775.A SG3 418.9 ST 1240.3 S612A3.9 S] 1_9_._

RRT -.9J_7 RRF -,990_ RTF .930_ CRT _.9868 CRS 1,0000 C]T -._866

968 15Z9.9 RZ5 .1_19 R15 -.980_ LSA 2502.9 NSA 170.6 SSA _.0

SGJ 147_,3 SG2 91_,5 ?HA 1_.47 [LJ 17_.8 [L_ |4_.B ALF 1_4.9_

L_UNCH O_r£ APR 2_ 1964 ¥L|GHT Y| N( J22.0_ aRRJVAL _T£ AUG _ 1964

HELIOCENTRIC CONIC DISTANCE 546,167

RL 150.51 LAL -.00 LOt. ZIA.SZ YL Zt.AZ9 GAL -§,57 AZL 99.21HCA |59.29 ]HA

RP 10S.55 LAP _3.03 LOP 15.52 VP _?.669 GAP .92 AZP 91.57 TAL 207,25 TAP

RC f00.4_9 G_ -44.47 _# _A.?d ZAL |ZZ._4 ZAP 98.78 ETS 18.47 ZA( |18.A9 ErE

PLANI[TO((NTR|C CON|C

C_ 30.961 VHL _.564 OLA -21.61RAL ?9.68 RAO 6568.2 VEL 12,542 PTH 2.25 VHP

LNCH AZNTH LNCH T1141[ L-I ?|RE ]NJ LAT IN| LONG INJ RT ASC iN| AZMTH IN| TIM(

90.00 5 55 9 1575.6_ -.61 4.01 307.13 118.31 5 _9 18

90.00 11 |$ 56 5713.8_ Z_51 170.44 5|G.Z1 96.98 12 46 50

JO0.DO 6 39 _9 |5_9._S -Z.Z6 147.39 }06.Z0 119.61 ? Z A

100.O0 12 49 57 $405.17 19.4| 14?.82 316.45 95.6Z Ia Z0 0

liD.00 ? tS 14 1Z44.15 -6,30 336,11 3_3.11 123.67 7 _6 _

I10,00 14 19 31 5091.54 54,12 214.51 516.03 92.15 15 54 Z_

OI_FEREMTfAL C(_RRECTIONS NIO-COUR_E_ (xECuTI(_I ACCURACY

_O[-1.AZS_ ?RA -.6906 TC5 -.9534 SAU ,_01 SGT Z053.S 9GR 1796.5 $65 359.1

RD£ 1.5150 RRA-- ,1063 RC3 1,0454 FAU .0?418 RRT -.SZTO RRF -,9919 RTF .9417

r0(-3.5751 FRA -.6041 FCS-Z.07A| BSP 8302 ]DE 2729.6 623 .1_78 615 -.9811

SO( 1.940A SRA .9145 SC) 1.4015 FSP -1155 SGI 2690._ SG2 516,9 THA 159.09

INC 6.2067 vl 29.604

ASS 15A.02 VZ 34.91|

CTC 277.07 CLP-|O_.34

131.ZS (CC ,|7111

5.$5 RCA 108,48

1|6.Z? ZAC J31.69

4.923 SPA ?8.26 RAP 70.50 [CC l.SOg_

PO CST TIN IN| Z LAT IN| Z LONG

913.6 3.18 317.38

5f13.8 28.19 ZGI.S4

?SS,S J.71 34D,83

4903.2 29.88 239,05

G44,Z -|.S_ 329.87

4491,_ 54.04 215.Z7

(_6I? 0(?[RN[NATION ACCURACY

ST |SO0.9 SR J55A.2 $S IASJ.D

CRT -.9891CRS 1.0000 CST -.990|

t.SA 2500,0 NSA 173,1 SSA _.8

ELI 2016.1 (L2 148.6 ALF 137,97

LAUNCH OAT[ APR 15 1914 FLIGHT TIME |24.00 ARRIVAL OAT( AUG 27 1964

H(_J(X[NTRIC CONIC

R_ 150.51 LAL -.00

RP 108.51 LAP -_.94

RC 102.7_0 GL -A7.60

PLAIM(?(X[NTR|C CCINIC

C3 _5.Z|7 VHL _.954

LNCH A2NTH LNCH TIV_

90.00 S ZS S

90.00 |0 51 59

100.00 7 Z_ 20

100.00 12 16 _9

110.00 ? 51 IO

IlO.OO 14 ? 4

O|_(REN?|AL C(_RREC?J(JNS

YO£-J.B)57 TRA -.94_ TC3 -°_'_S SAU .150_9

RO( 1.4999 RRA .1419 RC_ .]SAD FAU .0_975

FOE-5.| 721 FRA ,-.4540 _CS-J.4GS_ SSP 69_O

SO( 2.5689 ERA .9592 SC3 1.2765 FSP -972

D|STANC( 551,$76

LOL 214.SZ V_ 27.406 GAL -S.Z5 AZL 99.17 t,KA 161.46 SNA 151.10 (CC .175A9 |NC 9.2693 vl 29.604

LOP 16.51VP 57.665 GAP 1.16 AZP 81.ZO TAL _06._G TAP S.OZ RCA 108.39 APO 155.85 v2 34,922

GR _6,65 ZAL 119._9 ZAP |_.5_ _?S _4.44 ZAE 1|5.9_ ETE |_0._0 ZAC |5_.0_ CTC _?S.SS CLP-||0.6_

DLA -14.81 RAL 60.15 PAD 6568.4 VEL 12.515 PTH Z.Z7 VHP 5.465 SPA S|.43 RAP 54.14 (CC 1.5796

L-] T|I4_ IN| LAT IN| LONG |NJ RT ASC iN| AZNTH IN| TIN[ PO CST TJN IN| 2 LAT IN| 2 LONG

14A0.?_ 5,97 556,59 511.45 118.10 6 50 9 840.8 7.40 _49.90

SZ_SZ 29.09 _OS,d_ 310.80 105.97 | 0 A 5 19 23.6 _6. 71 298.20

J_9.$4 J,4S 54J°31 5||°ZZ J|9.96 ? 46 9 6A9.6 _.Al 3)4.77

_J78.01 27.57 180.49 591.43 102.05 |5 49 23 497S.0 28.95 251,95

1168.60 -3,45 552,14 309,16 12A.05 8 10 59 _68.6 1.06 32_.91

5251.82 55.25 235.57 52_,S_ 98.51 |S 34 16 A65|.S -34.05 226.23

NIO-COUR_ (udrcuTION ACCURACY _QS|T OETERNINATZON ACCURACY

SG_ 23J0,7 $G_ J794,_ SG5 307.5 ST J796.2 $R 1449.J SS |447.3

RRT _.9515 RRF -,9927 RTF .9505 CRT -.9906 CRS .9999 CST -.9926

SG6 2915.7 RZ5 .161A R|5 -.9821 L]A 27JS.4 MSA |?_.6 $$A 4.?

SGI 2978,_ $62 5Z4.9;THA 142.67 [L| 2302.6 [LZ 15_.0 ALF 141.16

1603



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH 0ATE APR Z5 1964 _L|GHT T|N( |ZG,D0 ARRIVAL 0ATE AUG 29 1964

HELIOCENTRIC CONIC DISTANCE $5a.5_5

RL J50.51 LAL -.0O LC_L ZJ4.8Z VL Z7.J85 GAL -5.|| AZL |OO.?S H{A |64.62 $4_A |30.94 (CO .I7555

RP 108.48 LAP -Zo84 LOP 19.70 VP 57.899 GAP 1.53 AZP 79.62 rAL Z05.79 TAP J0.4O RCA |0B.Zl

R( lOS.Ill GL -$1.59 GP G}.}e ZAL 1|6,55 ZAP 10|.36 (IS 5|.54 ZA( 10e.B2 [T( I25.49 ZAC 140.80

PLAN[TO((NTRIC C(_llC

C) 42.16{ YHL 6,494 OLA -Z0,45 RAL BZ,|4 RA0 6568,6 V(L lZ,?18 PTH Z,13 VHP 6,Z55 0PA 85,?0

LNAH AZNTH L_ TINE L-I TIN( IN| LAT IN| LONG IN| RE A$C IN| AZNTH IN| TINE PO CST T|N

B?.O¢ 8 12 16 I157.24 J4.8Z }4|.54 121.90 114.57 8 }1 55 557.2

92.92 9 ; 42 998.|I |4.8} 129.9_ 522.91 ||4.56 9 I8 20 198.I

JOO,O0 8 40 46 1065,76 7,62 }}|,|8 519,Z0 118,99 8 58 52 465,8

100.00 11 16 13 56}2.86 22.28 279.15 }Z6.I6 I10.46 ]Z 53 46 525Z.9

_IO,O0 8 }8 5} 107|,71 ,27 }Z?,08 }|4,66 124,|8 8 56 44 47|,7

I10.00 J3 }4 }6 S419.66 30.47 248.30 }29.19 106.3J 15 4 56 48;9.?

OIFF[RENT|AL ¢C_R(CTJ(_S NIO-C(_JR_ ()_CUTZ_N ACCURACY

TO(-Z.40|I TRA "*993J TC5 -,8199 8AU ,_gZ $GT 2581,0 $GR |?19,? SG} Z47,_

RO( |.7006 RRA .0403 RC} ,e?7l FAU ,0450! RRT--,�Z99 RRF -,9919 RTr ,9585

F0(-2,9239 FRA -.}|O3 rc3 -,924| 6SP gSSG $GB 3||4,Z RZ3 ,|SIS R|3 -.561_

60( Z,9421 MA ,9940 BC} J,0789 FSP -779 $GI 3067,Z $GZ $}8,8 THA |46,78

[NC10,7521 Vl 29.604

APO 151.66 VZ 34.93_

£TC 280.?! CLP-ZI6._Z

RAP 19,15 [CC 1.6940

IN| 2 LAT IN| Z LONG

18.0! 334.3J

lB.02 522.67

II,4] }24.44

24.86 22|.3|

A.TS 320.8?

52.40 240.62

ORBIT DETERMINATION ACCURACY

ST 2159,9 SR 1500.6 S) J39_.2

CRT -,9911 CRS ,9996 CST -.9946

LSA 29_T.4 HSA IT8.& SSA _,6

ELI 2608.7 (LZ 162.2 ALr 145.04

LAUNCH OAT£ APR 2_ 196A FLIGHT TIN( 128,00 ARRIVAL 0ATE AuG 31 1964

_LIOCENTRIC CC_IC DISTANCE 364,700

RL |50,5| LAL *,00 LOL 2|4,82 VL Z7,}Sg GAL -4,97 AZL |02,98 H¢A |67,76 $NA 130,75 [CO

RP |08,44 LAP -Z,?} LOP ZZ,e9 VP }?,SSZ GAP |,87 AZP 77,}I TAL Z04,94 TAP |Z,?O RCA

RC |O7,42# GL -55.84 GP 69.16 ZAL llZ.A9 ZAP 10|,Z4 (TS 41,01ZA( 102.93 (T( 152.}4 ZAC

PLANCTOCENTR|C C(_lC

C3 54,?|9 VHL ?,39? DLA -}_,}_ RAL 84,60 RA0 616_,0 VEL I),269 PTH 2,42 VHP 7,497 OPA

LNCH AZNTH LNCH TIN( . _-| TIN( IN| LA7 |NJ LONG ;NJ RT ASC IN| AZNTH ZNJ T|N(

73,23 6 17 31 |556,75 |4,15 l|,Z| }10.41 119,40 7 } Z9

106,77 10 56 ZZ 728.85 14,66 }09,78 510,42 119,19 I| 8 51

73.Z} 4 )7 }} 1SS6.'75 14.6} |I.Z| }30.4| II9.40 7 } 29

106,77 lO 56 ZZ ?_8,81 14.66 309,?9 330,4Z I19,39 |I 8 }1

|JO,00 9 56 51 9JZ,54 6,}} }Ig. TA 3_5.23 I23,66 J0 12 6

I10.00 IZ $6 12 5709.11 Z},SI Z60.71 135.|9 ||S.74 14 || 21

OIrF(RENT|AL CCNR(CT|ON$ Nl0-C(_.tR_A[ EXECUTION ACCURACY

TO(-).Z8}9 TRA-J.O]TS T C} -,8814 BAU ,589| $GT 2891,4 $C,.R 1972.Z SG} _88.}

RO( J.690_ RRA -,J311 RC} ,4292 rAU .03073 RRT -.9175 RRF -,9849 RTF ,967_

r0(-2,6478 FRA -.1#_4 re} -,4862 BsP 10168 SG8 }Z9|,2 RZ3 ,|574 RI} -,9854

BO( ),769_ 8RA I,OZ6Z BC| ,8C55 FSP -590 SG| 1241,7 $GZ 557,6 THA 152.6|

.17568 |NC|2.978_ VI 29.604

I08.04 APO 153.46 v2 )4.94?

146.48 £TC 2_4.52 CLP-|Z).2_

82,5} RAP 33Z,01 [CC |,goDs

PO C$T TIN |NJ 2 LAT IN| 2 LONG

956,8 16.4_ 4.Z6

126,9 16.47 302.86

9_6,6 18.A5 _.28

|Z8,9 18.67 302.86

31Z.5 lo.rI )12._9
_|09.J _6._6 26J.09

OR_|T DETERMINATION ACCuRACV

ST Z5_9,2 9R 143_.7 S) J)Z9.O

CRT -,9908 CR$ .9987 C$T -,9964

LSA 5Z15,5 NSA ISl.0 SS4 2.6

EL| 2928.5 £L2 169,2 ALF 150,86

LAUNCH OAT£ 4PR ZS 1964 _L[G_ T[l_ 130.00 ARRIVAL OAT£ SIP 2 4964

HCLJC_ENTR/C CONIC DISTANC( 370.795

IL 1_0._! LAL -.00 LO_ 2|4.92 VL 27,}31 GAL -4.81 AZL 106.71 I,_A 170.88 SN/r 130.56 £CC .J7365

RP 108.40 LAP -2,61 LOP 26,08 vP 37,843 GAP Z,J9 AZP 75,49 TAL 204,0! raP 14,89 RCA 107,86

RC 109.741 GL -_.}| GP 75,79 ZAL 107.77 ZAP 99.99 (T$ 57.52 ZA( 9_.85 (T£ |45.66 ZAC 155._8

PLAN( T(X'CN?RIC CONIC

C) 81.231 V_L _,OI} OLA -16,89 RAL 8_,0J RA0 6_69,6 V(L 14,215 PTH 2,59 VHP 9,662 DPA 76,80

LNCH AZN?H LNCH TIN( L-I TIN( IN| LAT IN| LONG [NJ RT ASC [NJ AZNTH JNJ TIN| PO CS! TIN

69.29 6 4 28 179Z.45 IZ.78 28._0 540.40" I24.9I 6 54 ZO |192.4

114.7| J| 56 36 681._2 J2.60 }04.8? }40.4| 124.90 I2 8 0 81.5

6_,29 6 4 26 _792,41 12,78 28,50 3.40,40 IZ4,9| 6 54 20 1192,4

114.71 IJ 56 }g 68|.52 J2.80 }04.87 540.4| 124.90 IZ 8 O 81.5

65.29 6 4 Z6 1792.41 12.76 ZG.}0 }40.40 124.91 6 54 20 1192.4

114.?I 11 56 }8 68J,$2 I2.90 504.87 }40.41 I24,80 12 8 0 81.5

OIKFERENTIAL CORR(CTION$ HJ0-COUR_rd[ Ix|CUT|ON ACCURACY

T_E-A.8804 TRA -,9111 TC3 -,4400 8AU ,5077 $GT 1287,1 $GR J046,} $65 134,1

RO£ 1,46Z6 RRA -,485I RC} .I$62 FAU ,0|717 RRT -,8214 RRI r -,9124 RTF .98|5

• D[-2.1835 FRA -,0719 FC} -.1851BSP 10662 SGB _44_,6 R}} ,|4|4 RI5 -.9888

BO[ _.0949 BRA J,05J9 BC5 ,4_75 FSP -4|6 SG_ 140|,I SGZ _76,7 THA 164,90

INC16.7082 VJ 29.604

APO 1_5.25 V2 34.960

ETC 2_.50 CLP-I14.96

RAP }06,37 (CC 2.3369

IN| Z LA? IN| 2 LONG

17,26 22.06

]7.28 298.43

17,26 22.06

17.28 298._3

17.26 22.06

17,28 298.4)

ORS|TO(TERN|NAT|ON ACCURACY

ST 5110,6 SR 937,J S) IZ6_.O

CRT -.98|0 CRS .9909 CST -.9982

LSA 5461.5 _SA 182.1 $$A 1.6

(LJ 5244,0 £L_ J74.4 AL¥ I6_.49

LAUNCH OAT( APt_ 25 1964 rLIC_T T[N( l$Z,00 ARRIVAL OAT( 5£P 4 1964

HELIOCENTRIC CJONIC

RL 150.51 LAL -,00

RP |06.16 LAP °2,49

RC il2.049 GL -$3,66

PLAN(_TO_ENTR|C CONIC

C) |54.127 VHL ]Z.423

LNCH AZNYH LNC_ T|N_

59.74 5 58 39

120,26 12 44 46

_9,74 5 5539

I20,26 l_ 44 46

69.74 _ 58 }9

IZO,Z6 IZ 44 46

OiSTANC[ }76.791

LQ. _14,82 VL Z7,301 GAL -4,6Z AZL IJ4,ZO HCA 175.9Z SNA 130.}5 (CO .17}99

LOP _9,Z8 VP }7,8}4 GAP _,48 AZP 65,9_ TAL _0_,96 TAP I6,88 RCA |07.67

GP 82,18 ZAL |DZ,)G ZAP 97,_ (T$ 100,02 ZA( 86,50 (T( 185,88 ZAC 161.99

OLA -40,50 RAL 93,}1 RAO 65_.7 V(L 16,601 PTH 2,$9 VHP 14,J42 0PA 67,86

L-| TIN( |NJ _AT |NJ LONG |NJ RT ASC IN| AZNTH |NJ TIN( PC) CST TIN

_lOl,|} 6.Z| 42,26 }5}.57 |19.80 6 }Z 0 140|,1

755.06 8,_Z 305.76 }$3.59 129,80 |2 }7 2 135,1

Z001.1} 8,Z! 42,26 }_},_7 ]_9.80 6 }_ 0 |40J.J

7}5.06 9,ZZ 305.76 353,59 129,80 JZ 57 2 135,1

Z00|,I) 8.Z| 42._6 _5},57 |29.80 6 )2 0 1401.1

715.06 8.ZZ }05.76 }53.}9 |29.80 JZ $7 ? 15_.1

INCZA.J982 VJ 29.604

APO ]_5.03 v2 34.g73

£TC $_2.$1 CLP-175.99

D]FF(R[NT|AL CCItR(CT|ONS

TO[-6.6342 TRA -.0699 TC} -,||AS 8AU .Z}8}

R0[-),6745 RRA-|,07_? RC} -,0|24 FAU ,00447

f0[-2.Z_50 rRA .0}40 FC} -.O_S| 85P I|051

80£ 7.$9}9 8RA J,07_4 gC} .1|_5 FSP -177

MID-COUR$[ EXECUTION ACCURACY

SGT _07}._ SGR 1816.5 $63 90.0

RRT ,9169 RR_ ,92_1 RTF ,9987

SG6 5570,| R25 -,1|94 R15 .9920

$GI 1526,9 SG2 _},5 THA 29.78

RAP 296,43 £CC ),5398

|NJ 2 LAT IN| 2 LONG

|},2? )6.)7

1}.29 299,6?

15.27 )6.37

J5.29 299.97

1_,27 36,)7

15.29 299,6?

ORBIT 0[T(RM|NATION ACCURACY

ST }0_9.8 SR J?06,0 15 ]270.8

CRT ,9940 CRS -,9927 CST -.9999

LSA 3722.6 MSA 169,2 SSA I.S

ELI 5499,5 EL2 163.) ALF 29.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 19643

LAUNCH OAT[ 4PR Z_ 1964

H[L_OCENTRIC CONIC

RL 150.5i LAL -.00 LO(. ZI4.DZ VL

RP lO_,3Z LAP -Z,}5 LOP 32.47 vP

RC |14.331 GL -60.93 G? 73.77 ZAL

PLAN[T(XENTRIC CCXhi;C

C3 485.22] VHL 22.0ZB

LNCH AZNTH LNCH TIN[ L-J TIN[ JNJ LAT

62.Re 6 _! 36 210e.73 J.66

1J?.]4 J3 B Z8 923.84 1.68

62.96 6 _J )6 2106.71 1.66

127.14 13 # ZR 923.84 1.68

ez.ae e _l 3_ zl0s. T1 1.66

lit.14 13 _ Z8 92].84 1.68

0Ir_[R[NT|AL CC_R[CY|ONS

T0[ 1.0817 TRA 1.6322 TC3 -.0284 BAU .136G

R0-13.0189 RRA .5343 RC3 .1712 FAU-.01849

F0[-2.6588 FRA ,Z917 FC3 .0330 8SP 10555

80113.0639 BRA 1,7217 8C3 .1755 rsp -185"

LAUNCH OAT[ APR 25 1964

H[L|O_[NTRJC C(_qlC

RL 150.5J LAL -.O0

R? JDB.ZB LAP -Z.Zl

RC ]J6.846 GL S|.AZ

PLAN_T_[NT_C CONIC

C31043.627 VHL 32.336 OLA

LNCff AZNTH LN_H Tllbl_ L-| T|N( _NJ LAT

zz.eg 19 ]3 54 5083.21 5L

137.02 6 5 Z 3130.61 52

22.98 19 33 54 5083,21 51

157.02 6 5 Z 3130.61 5Z

22.98 19 33 54 508].21 51

157.02 6 5 2 ]550.el 52

O|FF[R[NT|AL C(_tR[CTIONS

T0[*5.1063 TRA -.T439 TC5 -.0930 eAU 5.|508

RO[08.7959 RRA-4,40?? RC5 -.ZD53 FAU-.0494J

rO[ J.7319 FRA .9369 FC3 .0409 BSP 9935

8O[JO,J?O7 8RA 4.4704 8C3 .Z_54 FSP -J?#

FLIGHT TINt[ 154.00 ARRIVAL OArE SIP 6 1964

0|STANC[ ]82.455

27.269 GAL -4.36 4Zk 155.08 HCA 176.67 SMA

37.82] GAP Z.68 AZP 4A.97 T4L 201.60 TAP

96.61 ZAP 94.51 (TS 160.11 Z4( 70.31 [T[

]30.12 [CC .I7378 LNC45.077] vl 29.604

1a.27 RCA 10T.31APO 152.74 VZ 34.986

243.44 ZAC 1_8.]3 [TC 317.45 CLP 105.61

0LA -]804] RAL 102.92 RA0 657Z.] V[L 24.628 PTH

INJ LONG ]NJ RT A$C INJ AZNTH JNJ T|NE

4_.?B J0.B0 |ZB.4O Y 26 A3

316.Z6 ]Q.SZ 128.39 13 23 52

A5.78 J0.80 128.40 ? 26 43

3/6.76 I0.82 128.]9 13 Z3 52

45.?8 10.80 I28,40 ? 26 45

316.Z6 I0.82 1Z8.]9 15 Z3 52

NI0-COURS[ [X[CUTKON ACCURACY

SGT 62].5 SGR 5476.1 5G3 61.6

RRT -.4584 RR1 r .9964 RTF -.5612

SG8 ]]]1.6 R23 -.0971RI3 .9953

$G1 ]487.1 $G2 558.6 THA 94.62

].]3 VHP 26.626 DPA 51.84 RAP 295.16 [CC 8.9855

PO CST TIN JNJ Z LAT JNJ 2 LO4qG

1506.7 6.63 39.89

3Z3.b 6.63 510.37

1506.? 6.61 39.89

323.8 6.63 310.37

1506.7 6.61 59.89

]23.8 6.63 510.57

ORB[T 0[T[RNINATION ACCURACY

ST 3Z5.A SR 3586.8 SS 1592.4

CRT -.8580 CRS -.9997 C$T °8445

LSA 5732.7 NSA ITZ.O SSA .6

[LI 5]98.4 [L2 166.6 ALF 94.?Z

trLIGHT TII.C 116.00 ARRIVAL OAT[ SIP 8 1964

0|$TANC[ ]91.Z29

LOI. ZJA.BE VL 27.235 _AL -_.?J AZk Z0.95 HCA 182.37 _lA J29.89 (CC .J7829

LOP 35.e1 VP _?.8|1 GAP 3.72 AZP J59.03 ?AL 20Z.?Z TAP 25.09 RCA 106.73

GP -57.00 ZAL 94._9 ZAP 93.62 _TS 181,81 ZA( 62.24 [T[ |00.47 ZA( 43.53

]NC69.0493 vI Z�.60A

APO 153.03 vZ 34.999

[TC 278.29 CLP 96._¢

69.90 RAL 145.59 R_0 6573.0 V[L 34.160 PTH ].]l VHP 42.689 0PA -71.48 RAP 357.28

tNJ LONG iN| RT ASC iN| AZNTH JNJ TIMI[ PO CST T|N |NJ Z LAT

24r.0] 55.59 Z0.10 ZO 58 ]? 4485.2 -7.00

97.11 55.57 20,I0 7 0 5] 2?30.6 -6.99

247.0] 5_.]9 20.10 20 58 57 44g3.2 -7.00

97.11 5].57 ZO.JO 7 0 ]] 27]0.6 -6.99

247.03 55,59 20.10 20 50 3? 448].2 -?.00

97.11 55,57 20.|0 ? 0 3] 2750.6 -6.99

NI0-C(_IRSI[ [XI[CUTJON ACCURACY

SGT 1|52.6 Sr_ 305e.B 553 54/5

RRT .S744 RRF -.9994 RTF -.B56P

SGB _268.7 RZ) -,0910 RJ) -.9958

9GJ 3225,4 352 5_,3 THA 71.24

[CC18.2084

ZNJ Z LONG

Z44.69

94.76

244.69

94.76

244.69

94.76

ORBIT 0[TERN|NAT|ON ACCURACy

ST 9JZ.3 SR J70J+6 53 J23Z.]

CRT .9595 CR$ .9996 CST .9_10

LSA 2297._ NSA 247.J $SA .4

ELI 1917.2 £L2 _2B.O ALr 6_.35

LAUNCH OAT[ APR Z5 1964 FLIGHT TIH[ 138.00 ARRIVAL 0ATE SEP 10 1964

HELIOCENTRIC CONIC • DISTANCE 596.246

RL 150.§J LAL -.O0 LOt. ZJ4.JZ VL 2?.200 GAL -A.]J AZL 62.92 HCA IB4.55 SNA IZ9+63 [CC .17724 INC77.0793 vI 29.604

RP 109.24 LAP -2.07 LOP 39.97 VP 37.798 GAP 3.74 AZP 117.0J 7AL 200.79 TAP 7_.34 RCA 106.67 APO I52.6Z VZ 35.DJ2

RC 118.933 _L 64.09 GP -79.34 ZAL 100._Z ZAP 95.17 ITS 235.5? ZA[ 88.52 [T[ 132.93 ZAC 17.G7 £TC 325.09 CLP 140.24

PLAN[TOC[NTRIC C¢_41C

C3 188.437 VHL 13.rZ? OLA *85.1| RAL J54.4_ RAO 6571.0 V£L 17.600 PTH Z.9? VHP 19.015 OPA -64.90 R4P 72.43 [CC 4.|OIZ

LNCH AZNTH LNCH TIN[ L-_ ?J Nlf |NJ LAY |NJ LONG [NJ RT ASC _NJ AZNTH |NJ TIM l[ PO CST TIN INJ Z LAT _NJ Z LONG

_.56 19 35 5 4950.Z4 -10.38 Z55.Z3 63.54 4.9/ ZO 57 36 AASD.2 -18.34 ZSA.�Z

|?d._4 7 |5 55 3141.46 -10.]7 8#.08 6].51 4.97 8 8 14 2541.5 -18.34 87.77

9.56 19 55 S 4950.24 -10.3_ 255.2] 6].54 4.97 Z0 ST 56 4350.2 -19.34 2_4.92

174.44 ? 15 53 ]141.48 -10.3? 86.08 63.51 4.97 8 9 14 ZS41.5 -18.34 87.77

5.56 19.55 3 4950°24 -I0,58 255.23 65.54 4.97 ZO 5? 56 4]50.2 -18.54 Z54.92

174.44 ? 15 55 ]141.46 -10.37 88.08 65.51 4.97 8 8 14 25AI.5 -IBo34 87.7?

0IFF[R[NY|AL CONR[CTJONS N|D-COU_$[ Ix[CUT,ON ACCURACY ORBIT 0[TERNINATION ACCURACY

TO[ _.4934 TRA .44_9 TC3 -.0373 _AU .097_ _GT _4_5.0 9GI_ _3._ SG] ?Z.? ST 1_30.4 SR _134.6 SS 74_.4

R0[-4.8270 RRA ".490] RC3 -._098 FAu .0036_ RRT *°9619 RRf" -.9715 RTr .9990 CRT -.9746 CRS .9840 CST -.99_9

FOE .9417 FRA .]5|8 FC3 -.0165 BSP 11674 SG8 3932.6 RZ5 -.1279 RJ3 -.99J6 LSA 2360.3 NSA 253.6 $$A ._

BO£ 5,4330 BRA .6fl59 BC3 .0386 FSP -229 5_J 3899.0 SGZ 517.6 THA 127.92 ELI 2452.1EC_ 240.J ALF 119.64

LAUNCH OAr[ APR 25 1964 YLZGHT TZN_ 140.00 ARRIVAL OATC 5£P IZ ]964

H[L|OC[N?RIC CONIC

RL ]50.51 LAL -.00

RP 108.19 LAP -I.91

RC 12|.214 GL 59.04

PLAN(T_[NTR|C CON|C

C3 65.385 V_L 8.086

LNCH AZNTH LINCH Tlg,q[

8.54 15 ZO 56

171,46 2 50 |6

8._4 15 ZO 56

171.46 2 50 16

8.54 15 210 56

J7J°48 _ 50 J_

0[SrAm:[ 402.070

LOt. Z14.82 VL 27.164 GAL -4.07 AZL 75.17 HCA 187.50 SI.IA 129.40 £CC .17756 INCI4.SZT7 vl 29.604

LOP 42.07 VP ]?.?84 GAP 5.98 AZP 104.71 TAL |99.47 TAP 26.97 RCA 106.4Z APO 152.37 V2 35.026

GP -75.|? ZAL 107.17 ZAP 104.10 (TS _01.79 ZA( 100.56 [T( 217.67 ZAC ?.91 [TC 343.84 CLP-162.13

OkA 82.49 RAL 89.2? RAO 6969.Z VEL 1].665 PTff 7.50 VHP 11.752 0PA -5E.?]

L-| T|I_ IN| LAT IN| LONG |NJ RT ASC |NJ AZNTH IN| TINI[ PC) CST TIN

4T]Z.Z9 -24._7 252.10 355.78 8.Z9 16 ]9 48 4152.3

29_8,08 -Z4._6 07._9 ]55.76 _.29 5 ]9 5 2328.1

4712.29 -24.87 252.10 ]55.78 8.29 16 39 40 4/]2.3

2929.0_ -24+B6 87.79 355,76 B.Z9 3 39 _ 252B°1

47)2.Z9 -24.9? ZSZ.|O _55.19 8.79 J6 39 49 A332.3

Z�ZB.O8 -24.86 97.79 35],76 8.29 3 39 5 2328.J

DJ_rERENT|AL CCRR[CTJCN$

r_[ 5.1_48 TRA -.18_0 TC3 -.6499 _AU .9977

RO[ .8894 RRA .0575 RC3 -.2|E5 rAU .OZO|O

to[ 1.56?4 rRA -.0175 rC] *.2662 gSP 12406

90[ 5.2606 8RA ,191d gC3 .68_8 rSp -551

NID-COt;R_N[ £XECU?JOq ACCURAC_

SG1 _947.7 S6R 782,4 SG3 103.2

RRT .766? RRr .8758 RT_ .9606

SG8 4024.5 RZ5 .IT4] RI5 .9842

SGJ 3993.? SG2 496.5 TNA 8.?8

RAP 93.11ECC 2.0761

[NJ 2 LAT [NJ 2 LONG

-]2.?8 251,15

-32.?? 86.65

-]2.78 2_J.J5

-32+?? 96.95

-52,78 25/.J3

-32,7? 86,83

0R817 O[?[RNINAT_ON ACCURACY

ST ]686.0 SR 637.1 $$ 1126,_

CR7 .9741CRS -.9832 CS7 -.9985

LSA 3903.6 NSA ISI,6 SSA J.Z

[LI 373?,9 [L2 142,0 ALF 9.5?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 1, 19643

LAUMC_ O_T( APR 25 1964 FL|_H1 TJl_ 14_.00 ARRJYAL DATE $(P ]4 1964

NEL[OC(NTgX( CCqlC O|STANC( 408.0)4

RL _$0.5] LAL -.00 LOt. 214.02 VL 27.126 GAL -).64 AZL S0.42 HCA |90.60 $J4A 129.14 ECC .17821 INC 9.5761 Vl Z9.60_

RP 104.15 LAP -1.?S LOP 45.28 VP )7.769 GAP 4.25 AZP 99.42 TAL 198.24 TAP 28.84 RCA 106.1_ APO 152.11 V| +5.D39

RC 123.486 GL }0.62 GP -66,41ZAL 1|}.01ZAP 1J0.26 (TS 310.74 ZA( |0t.61 (T( 224.01ZAC |1.80 (TC 296.71CLP-149.93

PL*I_[TOCENTffIC C(_IIC

C3 33.949 YNb 5.827 DLA ?3.98 RA_ 92.63 RAD 6568.3 V(L IZ.463 PTH Z._ VHP 8,772 OPA -42.90 RAP 86,19 ECC 1.3997

LNCH AZNTH LNCH T]HE L-I TIN( |NJ LAY IN| LONG |NJ RT 4SC IN| AZMTH |NJ TIN( I_) CST TIN IN| 2 LAT IN| 2 LONG

18.ZT 15 I} 19 4554.S3 °)4.60 240.10 341.21 19.59 16 29 34 3954.5 -42.08 Z16.92

181.71 2 4 31 2779.37 °34.59 19.32 341.|9 |9.59 2 50 51 2179.4 -42.09 82.14

18.27 ]9 11 39 4594.93 -34,60 240.10 341.2| J9.59 16 29 )4 3994.9 -42.08 236.92

161.75 2 4 31 2779.37 °$4.59 t5.32 $41,19 19.59 2 50 51 2179.A -42.08 82.14

18.27 19 13 39 4994.53 -$4.60 240.10 341.21 19.99 16 29 94 1954.9 o12.08 2)8.92

16].73 2" 4 31 2779.37 °34.99 SS.32 341.19 19.59 2 50 51 2179.4 -AZ.08 82.14

O[FFER(NTZAL CORRECTIONS NI0-COURSA[ ()(J[CUT|(_4 ACCURACY ORe|T O(TERNINAYI(_4 ACCURACY

T0( ).J}09 TRA -.4_07 TC3-1.5|_ tAU .7412 $GT 3193.0 $C_t |392.9 $13 148.2 ST 3132.S )R 1099.2 $5 1043,9

ROE 1.1176 RRA -.0109 RE9 -.6499 FAU .03_0? RRT .9262 RRF .989| RTF .9684 CRT .9906 CRS -.9985 CST -.9986

FOE 1.3974 YRA -.O839 FC3 °.8434 BSP |269(_ SGI 4109.2 R29 ._76 RJ3 .9770 LSA 3476.5 NSA 197.4 $SA 2,|

ODE ).3428 BRA .43OI 8C3 1.$41{ F$P -SO| SGI 4077.2 $62 478.5 TffA ;7.89 ELl 3116.7 EL2 142.2 ALF 19.20

LAUNCH OATC API_ ZS 1964 FLIGHT TIN| J4A._ ARRIVAL DATE SEP J8 ]964

HELIOCENTRIC CCI4|C

RL 190.91 L4L -.00

RP 10¢.11 LAP -I.99

AC 125.749 GL 41.99

PLAN(TC_£NTRIC C_IC

C3 22.210 VNL 4.?13

LNCH AZMTH L_H 7114[

28.27 19 40 17

151.79 ] 41

Z_.27 13 40 17

111.73 ! 49 0

2R.27 19 4O 1?

1)1.73 I 4a o

OIFFER[NTIAL CORR[CTJON$

TOE 2.2922 TnA -.$337 TC3-_.94_5 eAU .9|90

ROE .8910 RRA -.0_74 RC3-1.0349 FAU .04477

FOE 1.Z401FRA -.111_ rC9-1.7492 95P |_193

Bo_ Z,1818 _A .9344 EC3 2.7449 ¢SP -(_J5_

0|STANCE 4|A.O_Z

LOL 214,82 VL 27._7 GAL -3.62 AZL a_.)O PICA 19_.75 .q_4A |28.18 (CC .17903 |NC 6.69?0 Vi 29.604

LOP 41,48 VP 97.7S4 GAP 4.94 AZP 96.5| TAL 197.0| TAP SO,76 RCA |0_.80 AP_ 191.99 v2 )S.OSZ

6P -SB.$T ZAL ||7.99 ZkP 1|G.|9 ETS 9|9.97 2A( ||A.S_ [T[ 229.07 ZAC 19.11ETC 2_),_B CLP-147._?

OLA 65,31 RA_ 89.89 RAO 6967,9 V[L 11.913 PTH 2.14 VHP 7._00 0P4 -34.91 RAP 87.77 ECC 1.3655

L-| TIN( |NJ LAf IN| _ONG [NJ R? ASC IN| AZNTH _NJ TII_ P_ CST ?IN |NJ 2 LAT |NJ Z L@NG

442|.4_ -31,t9 Z2S.J? 932.40 32.21 ]6 53 f9 3_21.4 -45.25 2J9.51

270J.7| o3_.63 80.98 992.3B 32.25 2 93 2 2|OJ.? -49.21 ?}.14

4421.41 -31,_9 225,17 392.40 32.26 ]6 $3 S8 3821.4 -45.21 219.3_

Z?OJ.7| *18.83 80.98 332.38 32.25 Z 93 2 2101.7 -45.2S 75.34

4421.49 °_,63 22_.17 93_.40 92,_6 16 53 58 3821.4 -49.2_ 239.}3

2701.71 -38.63 80.98 132.$8 32.25 2 93 2 2101.? -49.21 79.34

N|O-Ca_Aq_[ [X_CUT|QN ACCURACY _q'_|T D[TERNJNATION ACCURACY

SGT 3940.T $14_ IAOG.A SG9 194.8 ST 2?54.6 )R 1011.0 $$ 953.4

RR? .9_t _ .9949 RT_ .9610 CRT .9t91 CR$ -.9992 CAT -.9944

$Gt 4|84.2 R23 .231| R|3 .9704 LSA 3081.| MSA 160.3 $$A }.5

SGI 4|58.9 $12 459.| THA 18.76 ELI 2931.0 (L2 ])B.B ALF 20.00

_AUNCH OAr( APR 21 1964 rLI_Hf TiME 146.00 ARRIVAL CA_( SEP 18 ]964

HELIOCENTRIC CONIC

RL IgO.Sl LAL -.00

RP IO_.O? LAP -1.42

RC 128.004 GL 34.09

PLANE_O_NTRIC CONIC

C3 16.770 VffL 4.099

_NC_ AZ_TH LNCH TIN4[

37.62 18 ]2 19

142.}_ 1 33 59

37.62 ]6 12 |9

142.31 J 33 99

37.62 13 12 19

|42.3_ 1 33 99

OIFFERENTIAL CORR(CTION9

TOE 1.7940 TRA *.$229 TC3-9.A992 6AU .6209

ROE .82_0 RRA .0139 RC9-|.2171FAU .0912G

FOE 1./]94 rRA -._433 FC3-Z.6462 BSP J ZO9?

80( 1.8442 BRA .5Z91 8C) 3.6414 rSP -_2

Oi$TANC( 420.045

LOL 214.92 YL 27.049 GAL -).38 AZL 99.J2 MCA 196.93 SNA 128.61 ECC .|7997 INC 4.676] ¥1 29.804

LOP )1.69 VP 17.?)? GAP 4.82 AZP 94._? TAL 199.76 TAP 92.68 RCA 105.46 APO ]91.?5 V2 }5.065

G? -_1.36 ZAL 120.14 ZAP 121.61 EY3 114.94 ZA( 119.21 ErE 220.33 ZAC Z9.91CTC 279.18 CLP-147,ZO

OLA 57,90 RAL 86.19 RAD 6_67.7 VEL 11.754 PTH 2.07 VHP 6.492 DPA -27.12 RAP 89.00 ECC ].2760

L-| TZN( JNJ LAT -|NJ LONG |NJ RT A$C |NJ AZNTH |NJ TIME P_ CAT Y|N IN| 2 LAT IN| 2 LONG

4114.36 -38.74 210.81 925.42 43.55 1? 24 13 )714.4 -44.30 ZO).3E

2878.DZ -38.73 77.62 925.4D 49.54 2 18 39 20?6.0 -44.29 ?0.34

4314.36 -38,74 210.6J 329.42 43.55 17 24 13 3714.4 -44.30 ZO}.3Z

2_7_.02 -38,73 77._2 929.40 43.94 2 18 39 Z_76.0 -44.29 70.34

4314.3_ -38.74 2|0.S| 925.42 43.55 17 24 15 3714.4 -44.90 201.32

2676.02 -99.79 77,6_ 325.40 43.54 2 J8 95 2O?_.O °44.29 ?0.34

N|D-COUiI_[ [XI[CUT|ON ACCURACY OR8|T O(T(RN|NATION ACCURACY

SGT 3_$7.2 $GR 13_9.3 SG3 250.8 ST 2461.6 SR 8?9.2 SS 874.7

RRT .9295 RR( r .9927 RTF .9495 CRT .9840 CR$ -.9994 CAT -.9893

SGB 4|84,0 R29 .2647 RI9 .9599 LSA 2_50.5 NSA ]80.4 8SA §,1

$11 4157.7 SG2 467.8 THA 17.51 ELI 2609.? EL2 147.7 AL_ 19.43

LAUNCH OATE APR 25 1964 rLZGHT tiN( 141.00 ARR|VAL DATE SEP 20 ]964

HEL|OCENTRJC CONIC

RL 190.91 _AL -.00

RP 108.09 LAP -1.24

RC 130,249 GL ZT.JI

PLAH(TOCENTR|C+¢_4|C

C3 13.885 VHL 3.726

LNCH AZNTH LNCH Y|l_[

• 6.14 1_ 46 3(,

133.88 1 18 93

4_.14 18 41 3_"

133.88 1 18 53

40.14 16 46 3+

133.94 1 19 59

OZSTANC[ 426.D46

L_- 21A,t2 VL 27.007 GAL °9.|4 AZL 86.38 HCA

LCP' 54,90 VP 37.?21 GAP 5_11 AZP 99,40 TAL

GP °49.34 ZAL 121.41ZAP |25._ ETA 9AS.0| ZA(

Z00.1| SMA 128.34 [CO .IB109

194.49 YAP 94.61RCA 109.10

122,64 (T( Zl?,02 ZAC 31.84

DLA 50.60 RAL 89.56 RAO _S_7.5 VEL 1J._1 PTH Z.O4 VHP 6,0SO OPA -21.1B

L-| 71141( ;NJ LAY |NJ L_NG |NJ RT ASC |NJ AZNTH |NJ TINE PO C$T T|N

4218.41 -36.78 197.67 3Z0.I_ 5_.4_ l? 56 94 361_.4

2687.13 -)6.7? ?e.63 _20.67 52.41 2 3 40 2087.1

42_t.4| -36.78 19?.67 $20.68 92,42 17 56 54 3618.4

2687.19 -91.77 76.$3 9_0.67 92.41 2 3 40 Z087.1

42|8.4| -36,79 197.67 3EO.M 52.42 17 56 54 36|8.4

26117.19 -_,.77 78.65 $ZO,_? 52.41 2 9 40 Z087.1

DIFFERENTfAL CORII_C?I_IS

TD( 1.11_6 TRA -.5_32 TC3-d.4121 8AU ,8_9

ROE .4444 RRA .0074 RC$-I.401B FAU .059_

F0( .8758 FRA -.0462 FC3-3.7199 98P 13284

8OE 1.3896 ERA .9833 BC3 A.6778 FSP -867

NI0-CO, MK [x(CuY_Gq ACCURAC_

$GT 4129.? SG_ 1248.4 $G3 26_.4

RRT .9314 RRIr .91107 RtF .99D9

$G! 4910.5 R23 .29_J RI3 .9584

$GJ 42_0,9 $12 4J4.1 THA, 16.0|

INC 5.6|64 vl 29.604

APQ 191,37 V2 31,078

ETC 276.86 CLpo147.98

NAP 90.|6 (CC J.228_

|NJ 2 LAT IN| 2 LONG

-41.37 189._4

-AI.gS 61._9

-41,37 J89,84

-41.36 68._g

-41._? 189,64

-41.96 6_.$9

ORS|T 0ET(RM|NATION ACCURACY

$r Z067.9 SR 684.0 ss 703.1

CRT .9786 CR$ -.9993 CST -.9848

LSA 2282.9 M3A 168.8 554 B.J

(LJ 2|7).9 EL2 ]33.B ALr ]8.0]

160_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAuNCN OAT( APl 25 1964 FLI_T TIN( 250,00 ARRIVAL OAT( SEP Z? 1964

H(LIO([NTR|C (Oli[C 01S|ANC[ 432.043

NL 150.51 LAL -.00 LOt. 214.82 VL 26.964 GAL -2.90 AZL 67.31HCA

RP 107.99 LAP -I.06 LOP 56.11 vP 37.?03 GAp 5.40 AZP 92.42 TAL

RC JJZ.464 GL Z|.ZJ GP -40.23 ZAL |Z|.46 ZAP 130.93 (TS 3|7.10 ZAC

PLAM[?OC[NYmJC CONIC

C3 JZ.i_)9 VHL 3.483 OLA 44.65 RAL 91,02 RA0 6562.5 V(L 11.558 PTH

LNCH AZNTN LKH Tllq[ L-| TIN( INJ LAT

53.01 17 23 30 4123.1_ -33,93

]26.09 ] I 34 2226.55 -33.98

53.81 17 23 30 AI23.18 -33.99

lit.09 I | 38 Z?26,55 -33.9t

93.81 17 23 30 4123,13 -33.99

J24.09 I I 38 Z7Z6.55 -$3.98

D|FF[R[NTJAL CC_RI[C T_ON4

TO( 1.0233 TRA -.3498 TC3-3.2745 8AU .8916

NO( .3324 RRA .0233 RC3-1.4389 FAU ,04374

FO( .67S0 FRA .0079 RC$-4,5233 BSP 13414

60[ |.O779 8RA .5493 9C3 3.4473 FSP -940

Z0].)| _lIA 12|.06 [CC .l|ZZ} [NC Z.669Z V] 29,604

193.Z0 TAP 56.51 RCA 104.7Z APO 151.40 VZ 35.091

1_5.|3 (Y( 213.45 ZAC 36._1 (TO 275.42 CLP-|49.11

2.02 VHp 5.764 0PA -15.97 NAP 8].3! [CO 1.2008

INJ LOIG |HI RT A$C IN| AZNTH INJ T|li[ PO (ST T|N [NJ 2 LAT |NJ Z LONG

166.14 318.00 58.09 I8 32 13 3523.Z -32.60 1?7.66

78.|0 312.99 59.08 | 4? 5 2126.6 -_7.79 68.83

IBA. I4 316.00 59.09 16 $2 13 3523,2 -32.60 J77._6

78.10 317.99, 59.09 1 47 5 Z126.6 -37.78 69.83

186.|4 318.00 59.08 18 32 15 3_23.Z -3?.80 177.66

28.10 317.98 51.08 I 4? 5 2126.6 -37.79 69._3

NID-C_4)R$_ EXECUTION ACCURACY ORBIT DETERNINAYION ACCURACY

SGT 4243.3 $GR 1144.9 SG3 289.3 ST 1727.9 SR 546.7 $6 553.6

RRT .9872 R_ r .SN!63 RTF ,9468 CRT .8684 CNS -.9992 CST *.8243

SGe 4595.1RZ3 .2347 R)3 .9549 LSA 1887.A N$A 168.6 SSA 11.9

SG| 4378.0 $GZ 38T.Z rHA 14.30 ELI 1807.6 (L2 t28.9 ALF IT.IS

LAUNCH OAT[ AF'II 25 IIHS4 FLI¢_IT TIN( IS|.00 ARRIVAL OAT( SEP 24 1964

H£LZO¢(NTIZC C(_IIC 01STAKE 4_8.0_10

RL ]_O.5J LAL -.iX) LOL ZIa._Z VL 24.924 6AL -2.64 AZL 8_1.03 h_A

RP 107.95 LAP -.89 LCP 41.33 VP 3?.MS GAP 5.69 AZP 91.?? TAL

mC 134.708 GL 14.11 GP -35.90 ZAL lZO.eO ZAP 134.7? £TS 519.11ZA(

PLAN£T_ENTRIC C_|C

C3 J|.|44 VHL 3.339 DLA 39.52 RAL 93.92 RAO 6567.4 V£L JI.SJZ PrH

LNCH AZNYH LNCH TIN( L-| T|IA_ IN] LAT

61.19 18 4 14 40|9,97 -30.99

119.41 0 40 48 279t.07 -30.97

6|.J9 _e 4 14 40|9,97 *_10.98

1|4.m1 0 40 48 2792o07 -30.97

41.19 18 4 16 4019.97 -30.96

1t9.8| 0 40 48 279E,07 -_0.97

0IFF£R(NT|AL CORR£CTJCNS

YO[ .79t| TRA -.5|80 7C_-5.9570 BAU .8|23

ROE .Z575 RRA .0390 RC3-1.4128 rAU .06568

FOE .4474 FRA .0742 FCS-5,|0|Z 68P 138_Z

80( .S3Za MA .5175 6C3 6.17Z3 rSP -982

206.52 SNA 127.78 [CC .18354 |NC |.9743 VI 28.604

191.89 TAP 38.40 RCA 104.33 APO 151.24 V2 35.104

126.90 [T£ 210.44 ZAC 41.22 ETC 274.39 CLP-150.39

Z.OI V_P 5.624 OPA -1I.ST RAP 9Z.Tl £CC 1.1634

INJ LONG |NJ R? A$C INJ AZNTH |NJ TIM( PO CST ?IN |NJ _ LATINJ 2 LONG

175.19 314.84 44.|Z 19 11 16 3420.0 -34.18 166.90

81.90 316.83 64.11 | Z? ZO 2182.1 -34.12 73.61

125.19 $|4.84 64.I2 19 I| 16 3420.0 -34.18 166.80

B].gO 114.93 44oll | 27 20 Z|92.| -34.|7 23.41

175.19 314.84 64.12 18 I1 I6 3420.0 -34.18 166.90

81.90 316.63 64.11 I 27 20 2192.1 -34.17 73.61

M|O-COUR_ (X[CUT/ON ACCURACY ORB|T OETERNINAT|Oq ACCURACY

947 43_?.4 84_ |O43.2 SG3 _3.4 ST |402.4 4R 443.2 SS 410.2

RRT .9338 _ .9801RTF .9473 CRT .9533 CR$ -,8963 CST -.9528

5GB 4481.0 RZ3 .2494 RI3 .852| LSA 1522.1NSA 166,2 SSA 17.3

SG| 4466.2 SG2 364.8 THA lZ.?I ELI 1469.9 (L2 128.2 ALF 16.84

LAUNCH OAT[ APR 25 1864 FLIGHT Y|l_ 154,00 ARRIVAL OAT( SEP 26 1_61

NELZOCEN/Ii( CONIC D|STANC( 444.00?

EL 130.51 LAL -.00 LOL 214.82 VC 24.482 GAL °2.37 AZL BB.60 HKA 709.73 SNA 122.51 (CC .16497 INC 1.4034 VI 29.404

RP 102.82 LAP -.70 LOP 64.54 VP 37.447 taP 5.984ZP 81.22 TAL 180.55 TAP 40.28 RCA 103.92 APO 151.09 VZ 3S.IIG

RC 136.920 GL 11._4 GP -32.Z3 ZAL 119.08 ZAP 138.16 £f$ 519.04 ZA£ 128.|4 £Y£ 202.48 ZAC 44.69 (re 273.57 CLP-|51.?J

PLAN_TOC(NTRIC C(_qJC

C3 10.440 VHL 3.234 0LA 35.07 RAL 86.06 RA0 6567.4 ?EL 11.483 PTH 2.00 VHP 3.562 OP4 -7.84 RAP 94.14 ECC ].1221

LNCH AZNTH LNCH Yl_q[ L-I TIN( INJ LAT INJ LONG INJ RT JSC INJ AZNTH [NJ T|I_E PO CST TIN INJ Z LATINJ Z LOnG

64,3# 1_ 51 41 3_97.60 °Z8.03 143,74 _16.76 68.00 19 _6 39 329?.6 -30.?G 153.5_

Z]].4Z 0 13 3¢ 2484.48 -28.02 84.23 314.76 67.98 I | 47 2288.5 -30.75 80.01

63.38 IB 51 41 3697.60 -28.03 163,?4 316.76 68.00 19 56 39 3297.6 -30.76 155.32

111.62 0 13 3_ 288_,48 -28.02 88,23 316.76 67,98 ! 1 42 2286.5" -30.75 80.01

64.34 I_ 51 41 34_7.60 -26.03 163.74 316.76 68.00 19 56 39 3Z97.6 -30.76 155.$2

11|.4Z 0 13 3R 2888.48 -28.02 _6.28 316.26 67.96 I 1 47 Z268.5 -30.25 80.01

OJFF[R£NTJAL CCWR£CTJCN$ NJD-CCIJR,_£ £X[CUTJON ACCURACY C_B] T DE T£RNJNA TJON ACCURACY

roe .5954 TRA -.4203 TC3-6.530464U .8526, $GT 447;.2 SGR 836.1 St3 310.8 ST 1105.4 SR 367.8 SS 278.9

RO( .2061 RRA .0530 RC$-1.3544 FAU .08610 RRT .9285 Rftr .9216 RTF .9462 CRT .9299 CRS -.8910 CSY -.9007

FO[ .3176 FRA .1444 FC3-5.4709 BSP 14203 $10 457Z.3 R23 .Z366 RI3 .8499 LSA 1185.9 NSA 167.7 SSA _5.$

BO[ .4301 8RA .4233 8C3 8.6494 rSP -|003 St| 4359.0 $42 348.Z ?HA 1|.30 ELI 1152.8 £L2 |29.] ALF ]7.4]

LAUNCH OAT£ APR 25 |944 FLIG4"IT TIN( 156.00 ARRIVAL 0ATE, SEP 28 J964

hl[LIOC(NrRIC C_qlC 0|$TANC( 449.971

RL 150.31 LAL -,00 L_t. Z|4.62 VL 26.840 tAL *Z.D9 AZL 89.07 HCA

RP 107.89 LAP -.5| LOP 67.76 VP 3?.647 GAP 6.27 AZP 90.78 TAL

RE 139.120 Ok 7,95 tP -29.12 ZAL 117.08 ZAP 141.14 (TS $19.87 ZA(

PLAN_T_ENTRIC CONIC

C3 10.002 V_L 3,14_ OLA 3|.|7 RAL 98.$5 RAO $$67.4 ?EL 11.463 PTH

LNCH A2NTH LN(H TIN( L-J TIN( INJ LAT

?4.39 19 53 I? 3730.25 -_5.24

103.61 23 _8 47 3037.86 -25.23

74.39 |9 53 17 3730.25 -29.24

103.61 23 28 42 3037.88 -23.23

I]0.00 2 2 25 2521.81 -33.39

]10.00 2_ 22 45 3244.32 -]?,6]

OIFr£R£NTIAL CORII_C?iONS

TO[ .4223 TRA -.4|32 TC3-7o0082 BA_ .9527

RO[ .J?l] RRA .0454 RC3-1.2808 FAU .06541

F0( .1661 FRA .219| F¢3-5.4414 6SP |4530

BOG .4559 BRA .4184 BC5 ?.12a3 FSP -1010

ZJ2.94 SI4A J22.23 [CC .]8652 JR( .8343 vl 29.604

189.19 TAP 42.|3 RCA |03,50 APO t50.96 vZ 35.129

128.99 (T( ZO4.$G ZAC 46.02 £TC 27_.66 CLP-]53.0B

1.99 VHP 5.553 OPA -A.48 RAP 95.6_ £CC I,]646

IN] LONG |NJ R9 ARC IN] AZNTH IN] TIN( PO CRT TI_ ]NJ Z LAT IN] Z LONG

149.69 317,46 71.08 Z0 55 27 3130.2 -27.59 141.57

98.56 317.45 71.06 24 19 25 2437.g -27.58 90.A4

|49.69 3/?.45 7|.08 20 55 2? 3|30,2 -2?.59 141.52

88.54 317,45 7|,06 24 |9 25 2437.8 -27,54 90.44

65,Z0 3] 9.67 82.20 2 45 12 |97],8 -34.10 56.03

110.55 313.75 60.22 23 I$ 49 Z444.3 -21.43 103.S]

N[O-COUflIN[ (XI[CUTION ACCURACY ORSIY 0(T£RNINATION ACCURACY

SGT 4S$2,7 _ _?_,5 $G3 3J3.J ST $20.1 SR 313.? $$ J67.2

RRT .9210 RRF .9410 RTF .9454 CRT .8925 ORS -.9298 CRT -,7280

$48 4466,Z RZ3 .Z196 RI5 .8483 LSA 67?.2 N$A 167.1 $SA 36._

$G] d654.0 St2 337.0 THA 10.07 £L1 867.8 (L_ ]33.? ALF 19._3

160?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1, 19641

LAUN{_ DAT[ 4PR Z9 J964 FLIGHT TIN{ 138o00 ARRIVAL CkT[ $(P )0 1964

MELIO, CENTRIC CC_IC 01STANCE 435o921

NL 190.31 LAL -.DO LO¢ Z|4,82 VL 26,797 GAL -J.80 AZL 89.46 NCA 216.16 8NA I26.93 [CC .188201NC .5397 vl 29,G04

RP Z07.84 LAP -.32 LOP 70.98 VP 37.6Z8 GAP 6.$6 AZP 90.44 TAL 187.81 TAP 43.97 RCA |03.03 APO 130.84 YZ 33.140

RC 14J.J06 GL 4,65 ¢P -26.48 ZAL |14.72 ZAP 143.83 ITS 3Z0.39 ZA£ 129.36 [T[ 202.33 ZAC 30.70 [TC 272.22 CLP-134.41

PLAN[TCM_[NTRIC CC_¢]C

C3 9.699 YHL 3.114 DLA 2?°70 RAL 101.30 RA0 6357.3 VEL 11.449 PTH 1.99 VHP 3.38_ DPA -Z,01 RAP 97.32 ECC 1.1396

LNCH AZNTH _NCH T|ME L-Z T|NqE |NJ LAT |NJ LONG |NJ RT A$C [NJ AZMTH INJ TIN{ 1>O CST T|N |NJ _ LATINJ Z LONC

90,00 Z] 43 Z5 3209.34 -23,96 lll.AO 319.64 78.18 23 36 34 2809.3 -ZT.3Z 102.99

90,00 20 59 47 3546.60 -19.38 135,87 317.34 68.94 Zl 58 3_ 2946.6 -22.08 126.23

100,00 0 32 43 Z803.18 -Z9.09 81,24 310.21 8Z.64 1 39 28 Z203.2 -29.?? T).S!

100.00 21 37 5 3423.99 -18.50 12_.73 _|6.24 64.72 22 34 I1 ZBZ6.0 -19.77 1|6.46

110.00 3 Z |D 2400.07 -34.|8 3|.87 320.61 90.03 3 41 10 1800.I -33.#0 4_.63

110.00 ZJ 44 8 3403.87 -|Z.O0 |I�,SO 3|3.69 57.73 2Z 40 32 2803,9 -16.17 112.88

O|FFERENTIAL C(_RECTION8 NI0-COUR_d[ [I_CUT|ON ACCURACY OROIT 0ET[RMINATI_ ACCURACY

TOE .Z691 TRA -.3AZ8 TC3-7._883 8AU .9706 3GT 4683.| SGR 810.9 863 3|0.8 ST 336.6 SR 277.7 55 107._

ROE .|481 RRA .0774 RC3-1.1987 FAU .0(P173 RRT .9|01 RNF .9471 RTF .9444 CRT .8263 CR$ -.4809 CST -.0733

FOE .0369 FRA, .2940 rC3-3.6698 BSP °14797 3GB 473Z,8 RZ3 ,ZOJl RI3 .9467 LSA 603.4 NSA 168.1 $SA 60.8

802 ,307Z 6RA ,3313 6C3 7.4849 rsP -lOOO SG| 474|.Z so| 331.8 "THA 9.00 ELI 603.Z EL| 143.8 ALF 23.8)

LAUNCH DATE AP_ Z5 1964 FLZGHT TXI_ 160.00 ARRJvAL OAT[ OCT 2 ]964

HELZOCENTRIC CONIC

RL 150.3! _AL -.00

RP 107.81 LAP -.13

RC 143.478 GL 1.73

PLAN(TOCENTR_C CON|C

C3 9.3|1 VNL 3.084

LNCH AZNTH LNCH TXN_

90.00 0 13 A0

90.00 19 93 5

100.00 1 58 ZS

100.00 ZO 33 0

110.00 3 48 3

110.00 Zl Zl 30

0]$TAN¢£ 461.839

LCI. Z|4,BZ YL Ze.733 GAL -l._O AZL l�.#O HCA Z|9.38 JVAA |Z6.66 £CC .19002 |NC .2011 Vl 29,604

LOP 74.Z0 VP 37.608 GAP 6.86 AZP 90,|6 TAL 186.4| TAP A3,79 RCA 102.60 APO 130.73 V2 33.13_

GP -24,|9 ZAL 112.09 ZAP |46,23 [YS 3ZI.I7 ZA[ 129,93 ETE 200.3_ ZAC 33.03 ETC Z?J.6Z CLP-1_3.72

DLA 24.58 RAL 104.01RA0 6_67.3 V[L ||.461PTH 1.98 VNP 5.640 DPA .26 RAP 99.06 [CC 1.1365

L-| TZNE |NJ LAY IN] LONG IN] RT A$C |NJ AZNTN |NJ TINE PO CST TIN IN] Z LAT IN] Z LC_IG

2951.96 -28.19 92,9] 32|.73 87.23 | Z 32 2332.0 -28.28 84.27

37_6,E6 -|Z.$| 149,06 317.38 64.44 20 38 21 3|96.3 -13.93 141.98

2620.86 -Z9.89 INI.61 321.78 89,76 2 40 6 ZOZO.? -29.61 39.8]

3602.79 -|1.09 134.07 318.77 6Z.06 21 33 3 3002.8 -14.73 127.18

2277,37 °33.77 4Z,33 321.31 93.66 A 24 2 1677.6 -32.6Z 33.29

33J8.64 -7.78 128.69 314.77 36.60 22 ZO 29 2918.6 -12.10 119.26

C_B|T 0[TERNINATION ACCURACY

ST 316.2 SR 252.1 $S 139.6

CRT .8391 CR$ .3016 CST ,6093

LSA 3_7,3 NSA 173.8 5SA 102.4

ELI 368.6 ELZ 166.3 ALF 33.14

O|rFER[NTIAL COPRECTZON8 Nf0-COURSI[ [_CUTJON ACCURACY

TOE .|244 TRA -.2844 YC3-7.7033 BAU .9898 SOT 4787.3 $OR 733.3 $03 306.7

ROE .13El RRA .0879 RC3-I.|Z|O FAU .06|76 RRT .8973 RRt r .9307 RTF .9439

ro£ -.0769 fRA .3641 rC3-5.62_1 BSP |51Z9 SG_ 484G.8 R23 .1804 R|3 .9437

BOE °1815 gRA .Z788 8C3 7.7eA5 FSP -989 861 4833,3 SGZ 3_O.1 THA 8.10

LAUNCH DATE APR 23 1964 FLIGHT TIN( 162.00 ARRIVAL DATE OCT 4 1944

HELI O(ENTR|C CON ZC 0]STANC[ 487.781

R_ 130._1 LAL -.O0 LOt. Z14.82 VL 2G.710 GAL -l.J8 AZL 90.09 HCA Z22.60 SNA

RP 107.77 LAP .06 LOP 77.42 VP 37.381 0AP 7.13 AZP 89.93 TAL 183.00 TAP

RC 143.636 GL -.810P -22.13 ZAL 109._7 ZAP 148.43 CYS 321.62 ZAE 130.16 ETE

PLANE TO4_ENTRJC C(_XC

C3 9,413 VNL 3.068 0LA 21.73 RAL 106.78 RAO 6367.3 VEL 11.437 PTH

LNCH AZNTN LNCH TI_ L-[ TZI_[ IN] LAT

90.00 1 8 ? 2803.72 -ZS.ZO

90.00 19 24 44 3940.43 -8.Z4

100.00 Z 4Z 39 2_92.43 -29.35

lO0.O0 ZO 30 33 3T_8.97 -7.05

110.00 A 22 AO 2179.57 -32.66

110.00 21 7 2Z 361Z.60 -4.Z1

0IFFERENTIAL C(_I_R[CT|ONS

TOE -.0|24 TRA -,1781 TC3-T.9441BAU |,00_3

ROE .IZl6 RRA .0978 RC3-1.0480 rAU ,03943

FOE -.|793 FRA .4309 FC3-5.4836 8SP |5449

BOE .JZZZ BRA .Z014 8C3 8.01Z6 rSP -97Z

126.38 ECC .19199 JNC .09ZO vt 29.604

4T.60 RCA 102.1Z APO J30.63 v2 33.163

198.77 ZAC 33.05 ETC 271.04 CLP-Ifi4.99

1.98 VHP 5.719 0PA 2.Z0 RAP 100.89 ECC 1.1549

|NJ LONG |NJ RT ASC INJ AZMTH |NJ TZN[ PC) CST TIN INJ 2 LAT[NJ Z LONG

82.10 323.43 92.68 J 37 51 2203,7 -27.53 73,49

137,40 318.R9 62.81 ZO 30 24 3340.3 -IJ.SZ 150,53

59.10 323.33 94.75 _ Z* lZ 1e_.4 -28.38 30.43

141._7 318.24 60.88 21 3) 0 3127.0 -JO.Bg 134.38

34.83 322.83 100.0| 4 58 39 1579.6 -31.13 26.04

I)0.63 318.49 36.03 22 7 34 3012,6 _ -8.64 124,36

N_O-COU_I_ _XECUT|ON ACCURACY ORe1T OETERN|NATION ACCURACY

SGT 4887.5 3GR 708.7 363 300.7 ST 182.2 SR 235,4 SS 213.3

RRT ._817 RRSr ,9111RTF .9436 CRT -.ZOZ7 CR$ .5731 CST .0648

360 493B.6 RZ3 .1393 R|3 .9450 LSA 284,3 NSA ]91.0 SSA 133,0

$61 4927,4 8GZ 331.8 THA 7.32 ELI 241.7 EL2 173.8 ALF 109.01

LAUNCH OA T( APR Z3 1964 FLZGHT 7|14[ |64.00 ARRIVAL GATE <)CT 6 1964

NELIO(ENTR_C CONJC

• L 130.51 LAL -.00

RP 107.74 LAP .Z3

RC ldT.?T9 GL -3,O_

PLAN(TOCENTRIC CON;C

C3 9.394 VNL 3,083

LN3CN AZNTN LNCN T|MI[

90.00 | A8 6

_O.00 19 5 Z0

100.00 3 ZI 13

100.00 10 14 54

110.00 4 34 57

S!0.00 ZO 37 39

OZ$TAN_[ 47).688

LOt. _|4.BZ VL Ze.666 GAL -,86 AZL S)0._3 _'_CA 225.83 SNA 126.10 ECC .19i|Z INC .3340 VJ Z9.604

LOP 1_0.63 VP 3?.566 GAP 7.45 AZP 89.?_ TAL 183.37 TAP 49.39 RCA |01.63 APO 130.38 VZ 33.173

GP -_[_.33 ZAL |08.29 ZAP |_0.42 ET$ 3Zl.9A ZAE J30.29 [T[ 197.23 ZAC 38.83 [TC 270.47 CLP-138.23

OLA 19,|1RAL |09.6l RAO 6967.3 V[L 11.436 PTH 1.98 YHP 3.B|4 0PA 3.84 RAP 102.80 ECC 1,13A6

L-_ T|N( |NJ LAT |NJ LONG IN] RT A$C IN] AZNTH INJ TZI_[ PO CST T|N _NJ 2 LAT IN] 2 LONG

Z690.62 -Z7.37 73._9 325.Z? 96.74 Z 37 37 2090.6 -Z6.33 63.A3

4032.74 -4.70 163,73 320.84 62.04 Z0 IZ 53 3432.7 -8.40 J37.03

23_O.36 -28.74 3|.62 325,08 98,60 A i _ I790.4 -2?.23 A3.13

38_8.24 -3.66 148,68 320.27 60.31 21 18 42 3228.2 -T.39 140.09

Z097.10 -3|.7J 28,67 324.42 103_48 5 29 34 1497.1 -29.33 20.J4

3694.27 -1.09 |34o92 3|8,6? 35.83 21 39 14 }094.3 -5,37 I28.69

OR0JT O[7[RMJNATION ACCURACY

ST 3J3,3 SR 224.3 5S 296.D

CRT -.8313 CR$ -.6601 CST -,7424

LSA 443.0 MSA 165.3 SSA 106.4

ELI 37].0 EL2 103._ ALF 146.12

0_rr[R(NTZAL C_RECT|ON$

TD[ -.1433 ?RA -,0787 TC3o8.1181 BAU 1.0_9

R0E .IIA? RRA .|073 RC3 -.97_0 _AU .05696

FOE -.26_6 FRA ,4933 FC3-3,24_7 08P |3779

6OE .J832 6RA ,J33| BC3 8.]?66 FSP _954

NIO-COURs[ EXECUTI,01q' ACCURACY

$G? 698S.Z SGR 670,1 SG3 Z93.8

RRT .8637 RRF .8887 RTF .9436

SGB 5031,0 R23 .13_$ R|3 .9448

$GI 30]9.8 SGZ 333,4 THA 6.63

1808



JPL TM 33-99 EARTH--VENUS TRAJECTORIES_VOL 1, 1964)

LAUNCH OAT[ APR 29 1964 rLJGHT T|l_ 166.00 ARriVAL CAT[ O( T 8 1964

HELIOCENTRIC CONIC

RL 150.5| LAL -.00

RP 101.1| LAP .14

RC |4P.908 &L -5.|1

PLAN(7OCENTRIC CONZC

C5 9,447 VHL 3.07A

LNCH AZNTH LNCH Y|N_

90.00 Z Z4 _3

90.00 1_ 51 54

100.00 3 55 Zl

IO0.O0 ZO 3 AB

]]0.O0 5 Z4 27

]]0.O0 Z0 51 11

0/FFERENTIAL C(_RECTIOI_q,

T0[ -.Z742 TRA ,0299 TC3-B.2J?7 BAU 1.0442

ROE .lJJJ RRA .JJT| RC3 -.9086 FAU .05432

FOE -.3A53 FRA .555| FC)*4.9?B| 86P |6067

80[ .2950 8RA .1209 8C3 8.2678 FSP -929

DISTANCE 479.580

LOt. Z1A.B2 VL Z6.6ZZ GAL -,52 AZL 90.59 HCA 229.06 SNA 125.83 ECC .19611 INC .5885 vl 29.604

LOP B5.BB YP 37.544 GAP 7.76 AZP 89.61 YAk 182.1Z TAP 5J.18 RCA 101.11 APO 150.54 V_ }5.183

GP -19.05 ZA_ ;03.|8 ZAP 15Z.25 ET8 327.J2 ZAE 130.35 ETE 195.93 ZAC 58.40 ETC 269.91 CLP-159.4_

OLA 16.61 RAL |17.49 RA0 6567.3 V[L 11.4]8 PTH 1.98 VHP 5.974 0PA 5.25 RAP 104.78 CCC 2.]55_

L-| t|14_ JNJ LAY IN] LONG IN] RT ASC IN] A7NTH _NJ TIN( PC) C$T r1_ IN] _ LAT IN] _ LC_G

2597.79 -26.64 67.Z1 $Z7.34 99.96 3 T 5| 1997.5 -_5.00 5_.95

4|48.29 -1.63 169.10 323.ZZ 61.73 Z0 | Z 55*8.3 -5.*0 )62.4*

Z}04.51 -27.7| 45.4_ 377.|1 101.69 4 33 45 JTO4.5 -ZS.BZ _7,16

5916._0 -.68 ISI._Z 3ZZ.69 60.11 ZI _ 4 35|6.5 -4.6_ 144.9_

Z025.70 -30.46 Z3.49 376.33 106.32 5 58 13 1425.7 -ZT.93 l_,Zl

_767.87 1.77 138.75 371.19 55.06 Zl 53 59 3167.9 -2.7T 132.5_

NIO-CC_R$[ E_CUTION ACCURACY (_q'BIT D[TERNJNATION ACCuRAC_

SOT 5077,7 Sr._ 637,7 SO3 285.8 ST 533.4 SR Z18.? 55 _TI.B

RRT ,84_7 RRI r ,8635 RTF ,9435 CRT -,875Z CR$ .6898 CST -.8995

SOB 5JJ7,6 RZ3 .JZ04 RI) .944A LSA 662._ N$_ 161.B $SA 75.9

5G| _108,_ $62 _4J,5 THA 6.07 ELI 567.9 EL7 99.3 ALF 1_9.6!

LAUNCH OAT( APR 25 1964 rLI_T TIN(: 1_.oo ARRIVAL DArE OCT 10 1964

H[LI(X[NYNIC CONIC

RL 150.51 LAL -.DO

RP 107.68 LAP .63

RC 15Z.019 Ok -6.90

PLAN(TOC[NTR|C CON;C

C_ 9.571 VHL _.09A

LNCH AZNTH LNCH TII_

90.00 Z 57 32

90.00 18 42 Z0

JOO,O0 A 26 33

JO0.O0 19 55 59

liD.DO 5 52 O

l]O.O0 ZO 47 2

OIrrERENT|AL CCI_RECYIONS

YOE -.4027 TRA .1487 TC3-8.2388 BA_ 1.0597

• 0[ .]0gl RRA .176_ RC_ -.8428 rAu .05152

FOE -.A158 FRA .6111 FC3-4.6600 eSP 1637J

B0£ .AI?Z eRA .l�A8 8C3 8.2_15 FSP -909

01STANCE 485.454

LOL 214.8Z VL 26.5?9 GAL -.16 AZL 90,80 t'_A 232.29 _AA 175._5 [CC .19887 INC .8009 vl 29.60_

LOP 87,11 vP 37.522 GAP 8,07 AZP 89.51 TAL 180.66 TAP 52.95 RCA IOO.58 APO 150.5Z V] 35.]93

GP-17.76 ZAL 99.98 ZAP 153.93 ET$ 372.16 ZAE 130.37 [TE 194.77 ZAC 59.81 [TC 269.35 CLP-160.60

OLA 1A.39 RAL 11_.63 RA0 6567.3 vEL 11.44A PTH 1,99 VHP 6.0A50PA 6.40 RAP 106.83 £CC 1.1575

L-I Tllq[ IN] *AT IN] LONG |NJ RT ASC |NJ AZNTH IN] TIN[ I_ C$T TIN |NJ 2 LAT |NJ Z LONG

2517.2? -25._8 61,60 329.66 102.58 3 39 _9 1917.3 -23.59 55.49

42_3.43 1.12 173,84 325.93 61.70 19 32 33 3653.4 -Z.67 167.22

_230.J6 -26.31 4O.ZJ 329.39 104.27 _ 3 43 1630.2 -24.36 3Z.IE

3993°7? 2.0J _33.88 375.43 60,17 21 2 35 3395,8 -].97 349,35

|9_Z.82 -29.17 J�.0L 3Ze. S) J08.66 6 24 47 1362.8 -_6._5 J1.00

3835.8? A.5Z 142.31 323.99 56.06 2! 30 38 3235.9 -.17 J36.Z0

N_O-COUR$[ [X_(UT|ON ACCURACY CMSJ? 0EtERN_NA T;CI_ ACCuRAC_

$GT 5159.6 $GR 609.3 $63 2?6.9 ST 766.1 SR Z15.7 SS _4_.Z

RRT .8|93 RRF .835| RTF .9436 CRY -.8619 ORS .?035 CST -.9,75

SGB 5195,A R23 .1Ol? RI3 .9443 kSA 895.2 NSA 160,1 SSA 59.5

$61 5183.8 SO] 347.6 THA 5.53 ELI ?$B.? ELZ 106.0 A_F 166.1_

L_UNC_ OAlE APR 25 1964 rLJGHT rJJ_ 170.00 ARRIVAL CAT[ OCT |2 1964

HELIOCENTRIC C_IC

RL 150.51 LAL -.O0 LOt. 214.87 VL

_p ,|O7.6_ LAP .82 LOP 90.34 YP

NC 154.116 GL -8.49 GP -16.62 ZAL

PLANI[TOC[NTR|C CC_IIC

c3 9.?68 VHL 3.125

LNCH AZMTH LNCH TIN( L-| TINE IN] LAT

90.00 3 79 5 2447.2_ -Z4.45

90.00 18 33 29 A311.31 3.63

lO0.OO a 55 *1 216A.68 -25.A0

lO0,O0 19 50 $4 4069.27 A.49

llO.OO 6 |B 4 J906.gJ -77.99

lID.DO 20 A4 40 3899,B0 6.74

DIFFERENTIAL CCI_R_C?|ON_

rOE -.5Z73 TRA .2R07 TC3-8.Z053 8AU 1.0764

ROE .|lOS RRA .1374 RC3 -.?AZR rAU .04887

FOE -.4668 _RA .6736 rC3-4.33l! BSP 16646

608 .5381 ERA .3125 8C3 8.2A25 fSP -880

01STANCE 491.3|O

76.533 GAL .70 AZL 91.00 _CA 233.5Z _A

37.300 GAP 8.38' AZP 89.44 TAL I79.19 TaP

96.77 ZAP 153.A9 ET5 327.05 /A£ 130.36 ETE

1_5.27 ECC °20152 INC °9958 VI 29.604

34.?1RC4 100.05 APo 150.52 v] 35.Z0_

193,77 ZAC 61,08 [TC 266._0 CLP-|61.T_

OkA 12.24 RAL 118.40 RA0 6367,A VEL 11.452 PTH 1.99 VHP 6.177 OPA 1.39 RAP 105.95 ECC 1.1608

IN] LONG IN] RT ASC IN] AZNTH IN] TIN[

56.77 332.Z0 104.75 4 8 5Z

178.21 328.90 61".90 19 47 Z0

35.70 331.91 106.52 5 31 46

139,97 378.47 60.42 ZO 58 23

15,213 330.98 110.6] 6 49 51

JAZZ88 3ZT.D3 36,A1 21 49 *O

NIO-C.CURSE EXECUTION ACCURACY

$GY 9Z43.7 $_ 3_N_.3 SG3 268.6

RRT .7929 RRtr .8064 RTF .9432

SG8 3_78.6 RE3 .O905 RI3 .9438

SG| 5266._ SGZ 357.Z THA 5.1L

PC, CST TIN IN] Z LAT IN] Z LONG

1947.Z °22.19 48.83

3711.5 -.16 1TI,57

166,.7 -Z2.92 27.?$

3469.3 .5Z 153.39

]306.9 -74.83 ?.36

3299.B 2.21 139.43

ORBIT DETERNINATION _CCURACr

ST 991.3 SR 717.0 SS 503.2

CRT o._414 CR$ .7004 C$T -.966!

LSA IlZO.I NSA J62.4 $SA 49.!

ELI 1008.4 ELZ 115.5 ALF 169.43

LAUNCH OAT[ APll 23 1964 FLIGHT TIN( 172.DO ARRIVAL DATE OCT 14 1964

H(LIOCENTRI( CONIC

RL 150.51 LAL -.OO LOt. 214.92 VL

RP I0?.63 LAP l.Ol LOP 93.5? VP

RC 156.197 GL -9.98 GP -15.62 ZAL

PLAN_TC_[NTRJC CONIC

C3 ]O.O4] VHL 3.J69

LN(H AZMTH LNCH T_NIE

90.00 3 56

90.00 JR 30 40

]OO._0 5 23 14

]00,00 1,9"44 56

l]O.O0 -6 47 39

110.00 ZO 43 47

D|FFERENT|AL CONR[CTJCIN$

TOE -,G524 TRA .4198 TC3-8.0873 8AU 1.09_9

ROE .1125. RRA .1472 RC3 -.?_|7 F_U .04604

F0£ -.5184 FRA .7764 FC3-3.9698 BSP 16832

608 ;6620 8RA .4449 8C3 B.1194 FSP -845

0ISTAN_£ A97.|A?

26.491 GAL .39 AZL 91.18 ttCA 238.75 SMA

37.47? GAP 8.70 AZP 99.39 TAL 177,71 TAP

93.A1ZAP 136.g3 [TS 37_.80 ZAE 1310.33 ET[

125.00 Ecc .ZOA3?

56.46 RCA 99.45

192.89 ZAC 62.24

INC 1.1T6| vl 29.604

APO 150.5A vZ 35.211

ETC 268.2* CLP-162.84

DLA IO.ZJ RAL JZJ.aO RAD 6967.4 VEL ]lo46A PTH 1.99 VHP 6.319 DPA 8.70 RAP ]JJ.OB ECC 1.1652

L-J ?llq[ IN] LA? IN] L_ ]NJ _T A$C |NJ AZNTH /NJ ?_N_[ P_ CST TiN JNJ 7 LAT JNJ Z LONG

2399.J3 -23,3J 32.58 334.96 ]06.35 4 36 35 J785.J -ZO.BZ **._0

A384.3_ 5.96 186.3! 332.10 67.2? 19 A3 A4 378A.3 2,20 ]?5.65

Z|06.46 -24.73 3_.78 334.65 108.07 5 38 21 ]506.5 -2J.53 _4.02

4|38.44 8._0 163.76 331.64 60.82 ZO 33 35 3338** 2,e6 1_7.18

1856.95 o_6.65 11.84 333.66 142.24 ? 13 56 I236.9 -23.*0 *.19

3960.7_ 9.02 148.92 330.29 56.89 21 49 47 3360.? *.59 142.62

NI0-COURS£ E_CUTION ACCURACY ORBZT 0ET[RN|NATION AECURACy

SGT $315.6 SGN 568,7 SG3 Z§g.O ST 1211.9 SR 219.* $S 555.D

RRT .?646 R111r .7743 RTF .9431 CRT -.$237 CRS .7006 C$T -.9?69

SGB 53A3.9 RZ3 .0??4 R13 .9435 LSA ]341.5 NSA 165.* SSA 4Z.Z

_GI 5333.4 $62 365.3 THA 4.70 EL1 1225.4 ELZ |25.0 ALF 171.4_

]SO9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH OAT[ APR 15 1964

HELI(X[NTIIC C_IC

eL 150.51 LAL -.00 LOt. Zl4.BZ

RP 107.60 LAP 1.19 LOP 96.8|

R( i$t.Zt3 &L -I1.10 GP -14.13

PLAN(TOC[NTIIC CONIC

C) 10.596 VHL ).ZZ40LA B.Z9

LNCN AZNTH LI_N TiI_ L-I TI_

90,00 4 24 9 1319.84

90,00 19 Z? 24 4453.78

100.00 5 49 30 Z054.54

100,00 19 44 44 4_04.31

110,00 7 6 54 1911.31

110.00 ZO 43 49 4019.._0

FLIGHT YI_E IT4.O0 ARRIVAL OAT[ OCT 16 1964

015TM¢C[ 501.965

VL Z6.441 GAL .99 AZL 91.54 KA 14|.99 I_IA JZi. T3 ZC( .Z0744 IHC 1.}44_'V1 19.604

VP 37.453 GAP 9,03 AZP 8D.57 TAL 1?6,ZZ T_P S_.Z| RCA 98.85 APO 150.60 vZ 35.Z18

ZAL 90.08 ZAP 158.32 ITS 3ZI,A0 ZA£ 130,Z9 [T[ 192.11ZAC 63.30 [TC 267.69 CLP-163.91

OXFK[R[NTIAL C<_IRECTJCNS

TO[ -.?a16 YRA .51'O1 TC3-?.9157 8AU 1.1040

RO[ .1156 RRA .1514 RC) -.6138 FAU .04)39

rO[ -.5640 FRA .7780 rC)-3.6131 8_ 17093

BO[ .7901 BRA .5914 8C) ?.943S F)P -819

LAUNCH DAY[ AINI 15 111414

Pq[LI(XCNYRIC CONIC

RL 150.51 LAL -.00 LOt, 114.87

R@ 107.58 LAP 1.3f LOP 100.04

RC 160.313 GL -iZ.14 GP -J3,93

PLANETOC[NTRJC CONZC

C3 10,840 VNL $.7g, 0LA @.AS

LNCN AZNTN Lk_H TIN[ L-J T|N[

90.00 4 SO 14 ,780. S?

90.00 18 7g 74 45'O.0S

1OO.O0 6 14 40 7008.,8

100.00 19 A3 39 4767.110

110.O0 ? 28 58 1777.59

110.00 20 44 50 40?6.07

RAL 124.41 RiO 6567o4 VEL !1.480 PTH 7.00 VNP 6_4710PA 8.87 RAP 113.11 [CC 1.1711

|NJ LAT |NJ LON_ |NJ RT ASC IN| AZNTN IN| T|II_ POCST TIN IN| _ LAT IN| Z LOtlG

-77.19 48.97 )37.91 108.08 5 2 59 1729.8 -19.51 41.ZT

8.14 188.'7) 335.49 87.78 19 41 ]8 3853.8 4.42 179.5Z

-Z].06 28.34 33?.58 109.54 6 2] 45 1454,5 -Z0,21 ZO,TZ

8.97 16/.44 335.04 61.31 70 S4 48 3(104.3 5.08 |60.82

-75.47 8.91 336.S5 I15.6| T 37 7 |2|2.) -21.D5 ].42

11.18 157.08 333.7, 57.48 21 50 48 3419.3 6.81 145.71

MJ0-_S_[ [KI[CUT[(_I ACCURACY Ci_81Y D[T[RM|NATION ACCURACY

SOT 5388.7 $GR S$7.6 SG) 7S0.2 sT 1A30.6 SR _ZZ.6 SS 608.6

RRT .?353 _ .?415 RTF .9451 CRT -.80T9 CRS .69_2 CST -.983_

SGB 34|e.) RZ3 .0659 813 .94J5 LS4 1561.4 N)A 164.9 SSA _7,1

SGI 540).8 687 )?).A ?HA 4.33 ELI 1441.9 EL2 130.1 ALF 172.?B

FLf_T YIN[ 176.00 ARRIVAL DATE OCT |8 1964

0|STANCE _8.757

VL 78,404 GAL 1.40 AZL 91.S0 HCA 745.23 SNA 124.46 [CC .Z|073 [NC 1.5053 VI 19.604

VP 3?.479 GAP 9.)T AZP 89.37 TAL |?4°?3 TAP 59.95 RCA 98.23 APO 150.66 v2 35,226

ZAL 8e.75 ZAP 159.61 [TS $Z0.83 ZA[ 1_0.25 [Y£ 191.43 ZAC 64.19 ETC 267.14 CLP-]64.96

0IFFER[NTIAL CCR'R[CTI(_46

TOE -.8|08 TRA .7324 YC$-7.6780 8&U 1.1159

RD[ .1200 RRA .1876 RC3 -.e076 FAU .04073

ro[ -.5041FflA .82?8 FC3-3.257? 8$P 1777T

BO[ ,91_5 MA .75|) 8C) ?.7_00 FSP -790

RAb |77.45 RA0 6557.4 VI[L II.49_PTH 7.00 VHP 6.652 0PA 9.40 RAP 115.51 [CC 1.1764

;NJ LAY |NJ LOIG IN| RT A6C |NJ AZMTN IN| Yl_q[ PO C)T TIN ]NJ Z LATINJ Z LONG

-71.11 45.70 341.03 109.32 S 78 14 1680.6 -18.Z9 38.17

10.18 180.03 3)9.07 63.4) 19 40 44 3920.0 6.53 1B3.2§

-17.00 25.33 )40.68 /10,76 6 48 8 1408.3 -18.98 17.84

11.0, i?!.03 338.8) 6Z.0A 20 54 47 3667.6 7.19 164.33

-14.38 8.36 339.81 114.76 7 59 30 1172.6 -20.81 359.01

13.73 155.18 )37.)7 _8.19 21 52 46 3476.0 8.93 JAB.?3

N|0-CGt,)R_M[ [XI[CUTION ACCURACY OR8|T DE?ERR|NATION ACCURACY

SGT 5450.3 $GR 538.4 $G) 141o7 ST 1637.8 $R _ 226.9 S) 652.9

RRT .7048 RRF .7073 RTF .9431 CRT -.7942 CRS .6977 CST -.9876

5476.5 R23 .0554 R13 ,9435 LSA 1769.5 NSA 166.7 SSA 5_,Z

$G1 546).5 SG2 381.0 THA 4.OO [LJ 1647.7 EL_ J37,| ALr 173.68

LAUNCH DATE APR 15 1964 FLIGHT TIN( 178.00 ARRIVAL DATE OCT ZO 1_64

H[LiO([NTRIC CONIC DISTANCE 514.516

RL 1SO.51 LAL -.00 LOL 114.82 VL 16.56D GAL 1.84 4ZL 91.65 H(A 248.47 SN4 124.19 ECC .2142T INC

RP 107.56 LAP 1.54 LOP 105.28 VP 57.405 GAP 9.77 AZP 99.39 TAL 17_.23 YAP 61.69 RC_ 97.58 APO

RC 1S2._48 GL -13.03 _P -15.Z3 ZAL 83._4 Z4P 160.07 [rs 520.09 ZAE 150.20 EYE 190.82 Z4_,_,65.ZJ ETC

"PLANi[YO_CNTSIC C(_i|C

¢_ 11._4 VNL _.574 OLA 4.78 RAL J)0.d4 RAD 6587.4 V[L 11.525 PTH 7.0| VffP 6.802 DPA 9.81 RAP lJ?.?Y ECC 1.1673

LNCH AZNYH LNCH TIN( L-| Y_NI[ IN| LAT IN| LONG IN| RT ASC ZNJ AZNTN JNJ TIN£ PO CST TIN IN| 2 LAT |NJ _ LONG

90.00 5 15 15 22)6.84 -20.1D A7.90 344._10 110.57 5 52 30 1636.8 -17.15 35._7

90.00 19 ZA 24 4583.91 12.10 193.74 34Z.79 64..20 J9 40 48 3985.9 8.53 186.88

100.00 6 58 48 1967.72 -,Z0.98 77.70 543.94 lJJ.?9 ? 11 _5 1567.Z -17.84 ]5.3Z

IOO.00 18 45 30 4528.?6 11.94 1?4._5 _47._6 *62.81 Z0 55 _9 $?18.6 9.Z0 16?.76

110.00 7 57 11 I?)7.53 -Z3.34 4.15 347.81 115.71 8 71 9 1157.5 -19.69 356.91

110.O0 _0 46 36 413_.77 15.19 1_8.77 341.07 59.00 71 55 77 3531.2 10.97 151.10

OIFFER[NTIAL CI_8[CTIOIq8 NIO-C(_IMSI[ [XI[CUTION ACCURACY _R_T O£T[RNINATION ACCURACY

TOI[-J.0446 YRA ,8030 TC3-7.3948 8AU 1.1185 SGT 5514.9 SGR 576.1 $83 237.8 ST 1839.1 SR 231 .6 SS 693.0

ROE .1253 RRA ,1716 RC3 -.5543 FAU .03875 RRT .6738 RRIr .6774 RTF .9A57 CRT -.7858 CRS .6981CST -.9905

_O[ o.6411 FNA ,8735 _C$-2.9093 6SP 17514 SG8 5559.9 825 .0455 R15 ,9459 LSA 19T1.5 NSA 168,4 SSA 30,1

80( J.0511 8RA .9ZO5 8C3 ?.4155 FSP -?66 9_| _526.3 SG, 387.9 THA ).70 ILl |84_.] _L2 145.1 ALF 174.33

1.6539 V! 29,604

150.80 VZ 35.Z3_

266.69 CLP-J65.99

LAUNCH OAT[ APR 25 1964 FLIGHT T]N[ 180.00 ARRIVAL 0ATE OCT ZZ 1964

Pq[kJO_[NTRJC CONfC DIST_NC[ 5,0.768

RL 150.91 LAL -.00 LOt. ,14.87 VL 76.$17 GAL 7.19 AZ_ 9J.80 PICA ZSl.?l _1_ 113.91 ECC .21808 INC 1.7980 vl 19.604

RP 10?,54 LAP 1._1 LOP 108.S7 VP 37._0 GAP 10.08 AZP 89.44 TAL l?J.?Z TAP 6).4) RCA 96.90 APO 150.95 v2 55.238

RC 16A.366 GL -13.?8 GP -17.59 ZAL 80.16 ZAP 18|.97 [T$ _19.17 ZA[ 130.15 ETE I SK).29 ZAC 66.08 ETC 266.04 CLP-166_99

PLAN_TO([NTRIC CON|C

C) 12.036 ¥NL ).488 OLA _.17 RAL 1)3.d7 RAO 6587._ V[L ||.551PYH 7.07 ¥HP 6.98Z DPA 10.10 NAP 120.06 [CC 1.1991

LNCH AZMTN LkK;H Till[ L-I TIN[ IN| bat |NJ L_NG ]NJ RT ASC IHJ AZNTH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LC_G

90.00 5 39 JO 2188.31 -19.17 A0.45 347.70 111.75 6 15 48 1598.3 -16.11 53.11

90.00 18 74 15 4845.78 13.90 J97.39 34_.88 65.08 19 41 41 4045.8 10.45 190.43

100.00 ? I 58 1831.17 -70.08 70.45 347.$2 I12.64 ? )4 11 1531.Z -16.82 15.13

100.O0 18 44 ? 4388.13 14.76 178.07 346.,3 63.71 70 57 15 3788.1 ]1.11 171.]3

110.00 8 13 3_ 1706.95 -77.43 2.74 348.16 116.50 8 AZ 5 I106.9 -18.68 355.11

110.00 ZO 48 58 4185,11 17.06 161,33 344,95 59.91 Zl 58 43 5585.1 12.93 154,85

O_FF[R[NT|AL CCRR[CYION8 NJ0-¢OtJR_I[ IX[CUT|ON A_CURACY ORB|T 0[T[RM|NAT|ON ACCURACY

Y0[-1.1814 TRA 1.0851 TC3-?.0687 8AU 1.|404 JIlT 35?S.5 8GR 515., $G) 274.6 ST 7029.3 68 2_6.9 S$ ?27.6

RO[ .]318 RRA .1875 RC3 -.50)0 FAU .03589 RRT .84L_0 RR1 r .6)?7 RTF .944) CRT -.?757 CRS .6992 CST -.9928

FD[ -,6?55 FRA .9181 FC)-7.5814 8SP 177d7 $88 f589.) R') .0364 R|) .9444 L)A 7161.9 NSA ]70.4 $$A 27.$

B0[ 1.1987 8RA 1.1011 8C3 ?.08?0 FIP -?47 98! 5585.4 SGZ 394.) TH6 3.4| ELI 2057.7 [L2 148.9 ALF J74.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL. I, 1964)

LAUNCH OAT[ APR 15 |tG4 FLIGHT TLI4( |0Z.00 ARR|VAL OAT| OCT 24 ID64

H[LIOC[NTRIC COIIIC 01STANC[ SZS.�J!

RL 150.51 LAL -.00 LOL 214.81 VL 26.Z?4 GAL Z.77 AZL 91.94 HCA Z$4.95 5_A 113.66 £CC .12118 INC 1.9369 VL 19.604

IP lOP.ST LAP 1.8? LOP log.?? VP 3?.)SS GAP 10.45 AZP |9.50 TAL I?0.Z| TAP 65.16 RCA 96.19 APO |S1.14 ¥Z $5.2i4

RC 166.367 &L -14.35 GP -12.01 ZAL 76.94 ZAP |83.06 [TS 310.05 ZA£ 130.10 £T[ 189,80 ZAC 66.91 [TC 285.50 CLP-ZA?.99

PLANI[TOC[NTRIC CONIC

C) lZ.III V_L 3°5?90LA 1.66 RA_ 136o37 RA0 656?.5 V£L ||.394 PTH 2.03 VHP ?.1?20PA |0.)0 RAP 122.37 [CC 1.2108

• LNCH AZNTH LNCH T|IME L-| T[IIC IN| LAT IN| LONG IN| RT ASC ZNJ AZNTff |NJ TIN( PO CST TIM IN| 2 LAT IN| 2 LONG

90.00 6 2 6 2164.76 -19.33 3#.33 351.12 t11.97 6 38 13 |564.8 -|3.19 $_.08

90.00 18 24 47 4705.84 15.59 200.99 350.64 66.06 19 45 13 4103.8 |Z.23 195.95

IO0.OO ? 2A IS 1899.90 -|9.23 18.48 350.82 113.34 ? 33 S3 1299.9 -15.90 11.16

100.00 19 45 Z| 4443.94 ]6.49 181.43 330.22 64.?0 20 59 Z? 38A5.9 12.95 IT4.46

IIO.OO 6 34 16 1680.?4 o21.62 .64 349.61 117.15 9 Z !? 1080.7 -17.61 )53.58

I10.00 ZO 51 SO 4237.|6 18.83 164.39 348.95 60.9] 22 2 28 3657.9 14.81 15?.38

DITF[R[NTIAL C_R[CT|ONJ NZ0-COUR_ (X_CUT_ON ACCURACY QReIT 0[T[RNINA TZON ACCURACY

T0[-1.3198 TRA 1.27_ TC3*6.7012 BAU 1.|505 SGT 5628.1 $GR 505.0 SG3 216.4 ST 1203.1 $R 143.0 66 736.0

ROll .|3P6 RRA .19T3 RC3 -.432_ FAU ._3352 /IJltY ._q_ _ .60|3 RTF .944 ? CRT -.?698 CRS .?009 CDT -._941

r0£ -.?046 rRA ._621 fC3-2.1651 aSP 1?935 S_ 5650.7 R23 .023_ R|3 .9449 LSA 1337.Z NSA 172.9 SSA 23.4

6D[ |.3272 MA 1.2930 8C3 6.7165 FSP -71 ? S6| 5638.5 $_2 AOO.D ?HA 3.|4 ILl 2113.1 [L2 134.6 ALr 175.Z 3

LAUNCH OAT£ APR 13 1964 FL|GHT TZI4E 154.00 ARRZVAL 0ATE OCT 26 1964

Jqq_LJO¢£NTRIC CONZC OISTAIqC£ 531.662

RL 150.5| LAL -.IX) LOt. 21A.62 VL ZS.261 GAL 3.27 AZL 91.07 PICA 251.19 _A 113.40 £CC .22Q59 _ 2.0716 Vi 19._04

RP _O?.31 LAP 2.03 LOP J13.O| VP 37.$19 GAP JO.B4 AZP 89.50 TA_ 168.?| TAP 66.90 RCA 95.AA APO |Sl.37 v| 35.246

RC 164.$5| GL -14.93 GP o1|o51 ZAL 73.79 ZAP 164.09 ITS 3|6.72 ZA[ 130.05 [T[ 189.37 ZAC G?.?O [TC 264.96 CLP-|68.94

PLAM[TOCENTRIC CONJC

C$ |3.722 YHL 3.?O4 OLA .25 RAL 159.26 RA0 _567.5 VEL |1.624 PTH 2.04 VHP 7.3?30PA |O.4p RAP 124.69 [CC 1._258

LNCJ4 AZNTH LNCH T|N( L-J T|N_ ;NJ LAY |NJ LONG JNJ R7 A$C |NJ AZNTH IN| TAN( PO CST T|N ]NJ 2 LA T JNJ 2 LON_

_O.OO 6 24 ? 2136.O5 -|?.39 $4.5? 354.83 112.56 6 39 A3 1356.0 -|4.38 19.36

90.00 16 25 35 4794.34 1?.]B ZO4.55 354.74 67.14 19 43 19 4]64.3 13.93 197.$8

|OO.00 ? 45 35 1875.28 -|S.SO |$.83 354.41 113.91 g 16 48 |2T$.3 -11.1l 9.68

I00,00 19 47 $ 4502,34 |6°08 J84.B? 354.)2 65.79 21 Z _J )_02,3 14.66 177.?5

110.OO $ 34 6 165_.6_ -_O.93 _39.31 353.|T J17.66 9 21 43 |038.8 -I?.07 $51.$2

IlO.OO L_) 53 ? 4259.57 EO.SJ 167o43 _53o06 62o04 22 6 36 3689.$ 15.61 J60.3|

o;rrER£NTIAL C_R£CTION$ N|0*COt_S£ [XI[CUTION ACCuRAC_ ORB|T 0[TERNINATION ACCURACY

TO[-|.45_4 TRA |.4_ TC3-6.2_7 _AU _.15?9 SGT _67_._ $_ 493.6 $63 _)g.4 ST _364.8 SR 249.6 S$ ?79.D

ROE .|468 RRA ._OY3 RC3 o.404S rAU .03117 RRT .575_ _ .3631 RT_ .9450 CRT -.7635 CRS .?O$Z CST -.9951

rO£ -.?301 FRA ].0OtS2 FC3-_.966$ BSP IB059 sGB 569_oB RZ) ,OZ2B R]3 .9431 LSA 1496.D NSA JT5.? SSA 23.6

80£ |.46T0 ERA 1.5052 eC3 6.3|16 rSP -6_O $GI 5679.4 SGZ 40A.B ?HA 2.89 £L| Z372.6 [LZ |60.| ALr 113.36

L4UNCH OAT[ APR 25 J964 FL|GHT Tl)t[ ]66,00 ARRIVAL DATE OCT 26 19&4

HEL_OC[NTRZC CONIC O|$TANC[ 337,30T

R_ 150._1. LAL -.00 LOt. 114_2 YL 26.t65 GAL 3.T_ AZL 92.20 H(A 261.44 SNA 125.|3 [CC .23|$$ JNC 2.203_

R_ lOT.S0 LAP Z.1_ LOP 116.29 VP 37,30) &AP 11°2A AZP 89,67 _AL 167,20 TAP 68.64 RCA 94.66 APO 151.64

RC 170.516 GL -15.|4 GP -|1.04 ZAL 10.T3 ZAP 165.0T ITS 313.|4 ZA[ |30.00 IT| 158.96 ZAC 68.43 [TC 264.45

PLAN_TOC[NTRJ( CONIC

C$ 14.T$6 VNL 5.845 OLA -|.05 RAL |4_.30 RA0 6367.6 V[L 11.669 PIH 2.05 VHP 7.3_? 0PA 10.41 RAP |2T.O_

v| 29.604

v2 35.251

CLP-169.69

TOE-I.6031 TRA 1.?074 TC3-5,681_ 6AU 1,1659

ROE ._591 RRA .2|64 RC3 -.3593 rAU .0Z_01

TO[ -.T550 FRA |.OATS rC3-1,6964 BSP 18250

60[ 1.6129 MA |.T210 BC$ 3.89T0 rSP -668

[CC |.2434

L_CH _ZN;H LNCH TIN( L*] TX_q[ ]NJ LAT |NJ LONG |NJ RT ASC IN| A2NTH |NJ T|N( PC) CST TIN JNJ 2 LAT |NJ 2 LONG

90.00 6 45 8 2111.03 -16.96 $5.09 $56.52 115.02 7 20 20 |512.0 -13.69 27._$

_O.OO JS ZT 31 462_.40 19.63 2D_.O9 _38.92 6_.3D 19 4T _4 4211.4 ;5.54 2OOoBO

|O0.O0 8 5 59 |g51.22 -1T.89 |3.48 338.09 114.36 8 36 50 |25|.2 *|4.43 8.38

_00.O0 |9 49 _2 4557.44 19.59 ]$8.27 335.5| 66.96 Z| 3 20 3957.4 |6.3_ IBI.OZ

IlO.OO 9 ;3 6 1641.|2 -ZO.37 355q_4 336.T_ 1|8.06 9 40 27 |041.i -|6.46 351.$_

110.00 20 56 44 4540._O 22.J0 170,54 ]3T.25 63oZ) 22 1J 3 3T40.3 15.33 165.44

OtrF[R£NTIAL C(311_RI[CT|_$ N|O-C(_r_[ [_I[CUT/ON ACCuRAC_ _RB|T O£T(RNINATiON ACCuRAC_

$GT 5717.| $GR 4B6.4 SG3 ZO0.9 ST 2514.0 $R 256.1 $$ ?99.|

RRT .5412 _ .3283 RTF .9438 CRT -.7635 CRS .TOT? CST -.9961

SGE 5?37.9 R2_ .0167 RI_ .9439 LSA 2644.5 MSA IT8.0 SSA 21.1

SG| 5?23.2 $GZ 408.6 ?HA 2.65 (L| 232|.6 [L2 |64.8 ALr 175.55

LAtJNCt4 OAT[ APR 25 1_84 FL|_T TIN( 186.00 ARRIYAL OAT£ O_T $0 1964

I',_LIOCENTR|C CONIC O|$TANC£ 54Z.91|

RL 150.51 LAL -.00 L(X 2|A.92 VL 29.1A6 GAL A.33 AZL 92.33 14CA 264.1_1SI4A 122.90 [CC .23647 |NC _.332?

RP 10T.49 LAP 2.36 LOP 119.S0 VP 31.176 GAP |1.66 A2P 89.?_ TAL |_3.?0 TAP ?0.35 RCA 93.$3 APO 131.96

RC IT2.263 GL -15.37 GP -10.&2 ZAL 67;76 ZAP |156.01ETS 313.29 ZA[ |29.95[T[ IBB.62 ZAC 69.18 [TC _63.90

PLAN(1OC[NTR|C CON|C

C$ 16.028 VHL 4.003 OLA -2.27 RAL IA4._? RAO 6567.6 V[L 11.?22 PTM 2.07 VHP 7.8J3 0PA ]0.34 RAP 129.37

LN(N AZNTH LN_H T|N_ L-Z T|N( |NJ LAT |NJ L_IqG IN| RT A$C ZNJ AZNTH IN| TZN(

90.00 P 3 9 2092.59 -16.43 33.90 Z.27 1i3.59 ? 40 2

90.DO |8 29 $5 4677.09 _.OJ 211.6] 3.18 69.54 J9 50 32

1OO.00 6 23 26 1833.60 -17.39 14.41 I.$2 1|4.?0 8 36 0

JDO.OO J9 51 39 46JJ.32 Z_.99 19J.86 Z,TB 88.2J 21 6 50

110.O0 9 3| 16 16_T.53 -19.96 337.43 .46 1|6.56 9 38 Z$

110.00 21 2 }9 45|10.J3 25.39 |?_,64 1,55 64,52 22 |3 49

o|r¥£R£NT|AL C_RR£CT/ON$ N_0-(_l_l_ £X_CUT_(_ ACCURACY

T0[-1o7542 TRA 1.939] TC3-3.46|5 6A_ 1,]722 5(.T 5756,? $_ 477,4 $63 J93o6

ROE .|?OT RRA .225| RC3 -.5167 FAU .02692 RRT .306_ RRI r .49|5 RTF .946T

TO| -.7777 FRA 1.0ST9 FC1-|.45A2 BSP 16422 $085778.5 RZ) o0J13 R|_ .946?

90£ I.T625 6RA |.9521 6C$ 3.4TOT rsP *646 $61 5_61.8 $GZ 4||.3 THA 2.42

vl 29.606

v2 $5.255

CLP-170.85

[CC _.2658

_C_T TZN- JN_ 2 LAT INJ 2 LONG

1492.6 -15.13 ZA.T8

AZT?.] 17.05 204.|9

1233.6 -15_9| 7.55

40|J,) J?.B5 J84.28

1027.6 -|3.9_ $50.55

3790.1 |9.97 J66._?

ORB|T 0£T[RN|NAT|ON A_CURACY

ST 2646.3 SR 262.6 $$ 8|3.Z

CRT -.?655 CRS .T|32 CST -.9968

LSA 27?7,6 _$A IB0,3 $SA Z0.7

_LI 2636.| EL| |69,1ALF IT$.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (voL 1, 1964)

LAukCH OAT[ APR Z_ J964 FLIGHT TIN( 190.DO ARRIVAL 0ATE NOV 1 11|4

NELZO([NTRIC CONZC

RL lSO.Sl LAL -.DO

RP 107.48 LkP Z.46

RC 174.110 GL *I9.90

PLANCT_[NTRIC C(_41C

C3 I?,4it VH_ 4,|79

L_CH AZHTM LNCH TI_q[

5)(3.00 T 24 I1

90.DO 18 3Z 0

IOO.OO 0 _3 _?

)DO.DO 19 94 55

lID.DO 9 AB 34

110.O0 Zl 6 47

DISTAN_£ 348.4?0

LOL 214.82 VL 26.104 GAL 4.91 AZL 92.46 HCA 267.93 ._IA 122.65 (CC .24201 ZNC 2.460? Vl 29.60A

LC4 j 122.73 VP 37.249 GAP lZ.|0 AZP 89.91 TAL 164.20 TAP 72.13 RCA 9Z.g? APO 152.55 V2 55.25?

GP -10.24 ZAL 64.89 ZAP IG6.89 (TS 312.14 ZA( IZg.89 (T( 188.30 ZAC 69,90 (TC ZGA.$g CLP-171.?6

DLA -3.38 RAL IA7.55 ffAD 636?.7 V(L

L-! TIN( INJ LAT IHJ L_4G INJ

ZOTY.62 -16.03 32.99

4931.31 21.27 213.11

1a20.3Z -I?.OI 13.61

4664.04 22.28 199.04

|61|.D3 -I9.62 336.0?

4431.|D 24.99 I76.73

|i.7|3 PTH Z,OB YHP B.033 OPA IO.ZO RAP 131.72 (CC |.28t4

RT A_C IN| AZMTH IN| T|I4E PO CST TIN I_J Z LAY IN| 2 LC_AG

G.0? 113.66 ? 58 49 1477.6 -12.69 23.90

7.31 ?0.83 19 54 II 433],_ 18.46 207.36

3.60 114.96 9 14 1? 1220.3 -13.50 6.5?

?.lZ 69.94 21 12 39 4064.0 19.30 187.92

4.21 118._? 10 15 52 lOIS.0 -J5.66 549.99

5.91 69.88 22 20 46 3839.1 2I,$2 181,5Z

(vlrCUT|0N ACCURACf (_SIT OETERM|NA TION ACCURACY

${_1' 4_.4 $83 186.6 ST 2767.4 SR 269.6 SS 82T.6

.4541RTF .9477 CRY -.765| CRS .7194 CST -.9974

RZ3 .0064J Ri3 .9477 CSA Z895.2 MSA I82.5 SSA J9.5

SG2 413.J THA Z.J9 ELI Z?TS.J [LZ J?3.I ALF 175,7_

OJFFERENTIAL CGQ_I[CT|ON$ NJ0or..OU_I8_

T0£-1.9045 TRA 2.1833 TC3-3.0324 BAD I.J768 SG? 3790.6

_0£ .I836 RRA .233J RC3 -.2768 FAD .024_0 RRT .4704

fO( -.Y982 FRA |.J284 FC3-1.2343 88P 18370 S_0 3809.3

BO[ J.9153 MA 2.1977 8C3 5,0400 FSP -625 $G| 5?94.8

LAUNCH OAT( APR 25 J964 FLJG_4T TIN( 192.O0 ARRIVAL DATE NOV 3 J964

f'tI_L/C_'ENTRIC C(3N/C

RL I30.51 LAL -.00

RP 107.46 LAP 2.39

RC |?6.098 GL -15.34

P_A_T(:_{EH?R;C C_Iq;C

C3 19.128 YHL 4.3?4

LNCM AZHTN LNCH TZlil_

90.00 7 AZ JA

90.00 18 34 42

100,00 R I 31

lOG,DO 19 58 '?

tlO.O0 I0 5 I

llO.OO II II 6

DISTANCE 553.978

LOL 214.82 VL Z$.OQZ OAL $.$1 AZL 92.59 H(A 271.17 SHA J22.40 (CC .24798 INC 2.5885 V! 2_.604

LOP 126.00 VP 37,221 GAP IZ.$? A2P 90.05 TAL |62.7| YAP ?3.89 RCA 9Z.05 APQ 152.75 VZ 35.259

GP -9.89 ZAL 62.I3 ZAP 197.72 (T$ 308.64 ZA( 129.84 (r{ I88.00 ZAC ?0.59 (TC 262.88 CLP-|?Z.68

OLA *4.40 RAL J30,|9 RAO 6387.8 V(L |1.854 PTH 2.10 VMP 8.309 0PA 9,98 RAP 134.06 (CC 1.3148

L'Z TIN( IN| LAY IN_ LCI_G IN| RT ASC IN| AZHTff IN| TIldE: PO CST T_N IN| Z LATINJ P LONG

2D86.98 -|5.74 32._3 9.90 11_.85 8 46 41 1467.0 -12,38 25._8

4984°?| 22,42 218.59 11.89 ?Z.Z3 19 57 47 4384,7 19.78 ZI0,_!

1811.25 -16,75 13.OQ 9,42 115.13 9 31 42 I_II._ -13.22 G.04

A?15.68 23.4? 198.42 11.51 70.94 Zl IG 43 AiIS.? ZO.6_ 190.?_

|812.43 -19.44 556.54 ?.98 |1_._9 I0 51 53 101Z.4 -1_.46 349,68

4487.25 26.29 179._9 10.3_ 67.33 ZZ ZS 53 3887.3 22.99 I?_.Z_

N|0-COU_S[ (X£CUT|ON ACCURACY CWGIT O(T(RNJNATIC_I ACCURACY

SGT 5813.8 SGN 4_._ 383 |79.7 ST 28_8,_ SR 276.5 35 835._

RRT .43_ RRI r .4163 RTF .94B3 CRT -.7671 CRS .7_55 CST -._978

SOB 3833.9 R23 .0036 RI3 .9485 LSA 299A.9 HSA 184,9 SSA ]8.5

SO! 3819.2 S52 413.8 TMA 1.9? ELl _876,5 EL2 176.9 ALF 175,76

OI_[RENTIA_ CORRECTI_I, IS

TOC-@.O600 TRA _.4485 TC3-4.5991 BAD 1.1779

NO[ .1981 WflA .2403 RC3 -.2393 FAU .0226_

fO[ -.8137 FflA 1.11_6 fC3-I.0346 8_P 1962_

8O[ Z.0893 BRA 2.A611BC3 4._'53 _SP -eO0

LAUN(_ DAY( APR Z5 J984

NELIO_(NTRIC CONIC

RL J50.51 LAL -.00

RP 107,47 LAP 2.71

RC 1Y7.986 GL -15.50

PLAN[T_(NTRJC CONIC

C3 _1.O51 V_L 4.588

L_CH AZ_TH LNCH TIN(

90.00 ? 59 17

_O.O0 I8 3? 41

lO0.OO 9 18 Y

IOO.OD 20 I 33

1]0.00 IO ZO 35

110.00 2! 13 33

fLIGHT TIN l| 194.00 NOV 5 J964

DISTANCE 559.428

LOI. 214.82 VL 26,02| GAL 6,15 AZL 92.72 HCA 274.42 SNA 122.16 (CC .2544_ Vl 29.604

LOP 1Z9.Z5 VP 37.193 GAP 15.06 AZP _0,21 TAL 161.Z4 TAp ?3,65 RCA 91.08 V2 35,260

GP -9.57 ZAL 59.49 ZAP 158.30 (TS 305.75 ZA( 129.78 (T( 187.73 ZAC ?1._? CLP-I?3.GD

OLA -3.34 RAL |32.67 RAG _567.9 ¥(L 1_.934 PTH Z.IZ VHP 8.5_Z OPA 9.Y0 RAP 133.40 _CC 1._434

_-| T11_[ |NJ LAT |NJ LONG [NJ RT ASC IHJ AZNTH |NJ T|_ _ CST T|N |NJ _ LAT |NJ 2 LC_IG

7060.53 -15.36 31.9_ 13.76 113.96 8 33 58 1460.6 -IZ.19 24.90

_036.74 23.A5 222.04 |6.3_ 73.66 20 I 3_ 443G.? 20.9_ 214.Z4

1806,Z7 -16,60 IZ.T6 13.26 113.22 9 48 13 1206.5 -)3,07 5,75

a766o29 24.35 ZDI.?8 1_.95 72.39 21 Z0 59 A166.2 21.91 193.98

1610.69 -19.38 336.43 I1.77 118.72 10 47 26 IOlO.? -15.40 349.58

4534,61 27.50 183.0_ 14.80 68.85 22 31 8 3934.6 24.37 175.27

ARRIVAL _AT[

INC Z,TI61

APO 153.Za

(TC 862.59

OI_FER[NTIAL CCN_(CT|ON8 N/D-COURSI£ [X_CUT|(_I ACCURJCY ORBIT DETERMINAT|ON ACCuRACy

YO(-Z.Z214 TRA 2.7247 TC3-4.|835 8AU ].1788 SOT 5840.4 9GR 450.2 SG3 |73.Z ST 2959.6 SR 287.9 SS 843.0

RO[ .2140 RRA .Z4e? RC3 -.Z053 FAD .0210D RRT ,3955 _ .3779 RTF .9499 CRT -.7708 CRS .Y332 CST -.9981

FD( -.83A0 FRA 1,2]07 FC3 -,8638 8SP 18789 SO8 5857.? R23 .0OO3 R13 .9499 LSA 3084.7 NSA 186.6 $SA 17.6

80( _.2317 8RA 2.7358 BC3 4.|885 FSP -581 $G| 3843.1 $GZ 413.3 ?HA |._5 (L] 2967.7 ELI 179,_ ALF 175.77

LAUNCH DAY( AIl_ 25 ! 964 FL|r_T Y|14(196.0{) ARRIVAL OATE NOV 7 J964

I-flEL|O_ENTRIC CONIC

RL J50.31 LAL -.00

RP 107.47 LAP 2.82

RC |79+655 GL -15.39

PLAN(TO(:(N?R|C CON|C

C3 23.289 VffL 4.824

LNCH AZNYH LNCH ?|lli_

90.00 8 15 21

90.00 18 40 53

100.00 9 33 46

100,00 ZO 5 9

110.00 |0 33 I?

110,00 21 20 ?

DISTANCE 364.812

LOl. 214,82 VL 23.980 GAL 6.83 AZ_ 92.85 HCA 277.66+SNA 121.92 [CC .28146 INC Z.8451

LOP I32.30 VP 37,164 GAP |3.36 AZP _10.38 TAL I3_.?? TAP 77.44 RCA 90.04 _P_ 1_3,80

GP -9.28 ZAL 36.88 ZAP 169.23 (YS 302.40 ZA( IZD.?Z (T[ 187.47 ZAC 71.94 (TC ZSI.DJ

OLA -6,|8 RAL 155.08 RAO 6387.9 V[_ 12.027 PYH 2.15 VHP 8.8_4 0PA 9.3? RAP J38.73

L'| ?|N( |NJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH IN| T|N(, PO CST Tim IN| 2 LAY

2058_17 -15,49 31.8| I7,6_ 114.00 8 49 39 J458.2 -1_.|Z

3087,83 24.39 225.48 Z0.77 75.14 20 5 40 4497.6 ZZ,(I

11103,2) -18.37 |2.?0 17,12 113.24 |0 3 31 |203.Z -13.04

4813,80 23.33 ZO5.|4 Z0,42 ?3,90 Z| 25 23 42|5.8 23.08

1812,81 -|9,43 338,54 |5,58 118.$8 ll Z 10 101Z.6 -15,47

A381.21 28.60 186,22 19,3! ?0.43 22 36 28 3981.Z Z_.67

O[¥F(R(HT|A_ CONR(CT|ON$

T0(-Z.3872 TRA 3.0175 TC3-3,7800 8AU 1.1772

RO£ ._313 RRA .2517 RC3 -,I748 fAU .01919

FO[ -.8310 FNA |._$20 FC3 -,?|40 BSP 18884

80[ 2.3984 BRA 3.0290 8C3 3.784D FSP -361

HI0-COU_S( (X_ECVTION ACCORACY

SGT 585g.? SG_ A40,8 $83 166,9

Rift ,356| NNF .3383 RTF .9513

$86 5873.Z R23 -,0(321Rl3 .9513

S01 $85_.8 SGZ 411.? ?HA 1.54

Vl 29.604

V2 35.260

CLP-I?4,SJ

ECC 1.3830

/NJ 2 LONG

ZA.?6

217,55

• t,69

1_?._
349._8

178.Z7

ORBIT O(T£RH|NATION ACCURACY

ST 3036,? SR 289.Z $$ 848.0

CRT -.??32 CRS .Y411CST -.9984

LSA 3160.5 _SA 188,0 $8A 16.?

(LI, 3043.0 (L2 ]82,2 ALF 175,76

1612



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAUNCH OAT[ APR ZS 1964 FLIGHT TIME 198.00 ARRIVAL DATE NOV 9 1964

H{LIO{[N TR|C {ON|(

RL 150.51 LAL -.DO LOL Z14.BZ Yk

RP 107.48 LAP Z.�Z LOP ])5.75 vP

RC |61.704 Gk -IS.Z} GP -9.02 ZAL

PLAN[TOC[NTREC C(_41C

C3 25.830 YHL 5.082

LNCH AZNTH LNCH TIM{

90.00 8 _0 Z6

90.00 18 44 ]8

;OO.O0 9 48 Z8

]OO.O0 20 8 55

JlO.O0 I0 49 7

;]O.OO Zl 24 45

DIFFERENTIAL CC_R[CTION$

10E-2.5585 TRA }.3219 TC}-5.}9}I 8AU l.lTZe

ROE .Z500 RRA .2553 RC3 -.1468 FAU .01144

FOE -.86T_ FRA 1.Z938 FC3 -.§846 8SP ]89?8

80[ 2,5T06 8RA 3.3}7? 8C3 3.5965 FSP -543

DISTANCE 520.J20

Z5.94D GAL T.55 4ZL 92.98 HCA 280,91 5H4 121.69 ECC .26906 INC Z.9T6] vl Z9.604

57.156 GAP 14.]} AZP 90,56 TAL 158.55 TAP 29.Z4 RCA 88.94 APO ]54.43 VZ 35.259

54.5G ZAP 169.89 ETS 298.55 ZAE 129.65 ETE ]87.24 ZAC 72.59 [TC Z6],45 CLP-]75.4Z

OLA -6.94 RAL 152.40 RAD 6568.0 VEL IZ.|55 PTH Z.17 VHP g.lS? DPA 8.97 RAP |41.05 [CC 1.4Z31

L o ] T|N[ IN] LAT IN] LONG IN] RT A$C |NJ 4ZNTH IN] TIME P_ CST TIN IN] Z LAT |NJ Z LONG

Z059.68 -i5.53 31.9I 21.5] 113.98 9 4 46 1459.T -1Z.]6 24.85

5152.4Z Z$.Zl ZZ8.90 Z5.24 76.66 20 9 5} 4337.4 Z}.13 220.83

1807,97 -16.65 1Z.87 20.98 115.19 1O 18 }5 1Z08,0 -13,1Z 3.B5

4864.57 Z6.41 Z08.49 Z4.91 ?5.46 Z| 30 0 4Z64.4 24.15 20_.41

1618,04 -19.GZ }56.87 19.59 118.57 11 16 5 1018.0 -13.66 349.99

48Z?.08 29.6| ]89.4] Z}.#5 72.08 2Z 41 52 4027.1 26.8? 181.29

NIO-COUR_[ ExECuTION ACCURACY ORBIT DETERH]N4TION ACCURACv

SGT _87}.5 SGR 431.0 $G5 160.9 ST }100.9 SR 29}.0 SS 851.6

RRT .}151RRI r ._979 RTF .9529 CRT -.7805 CRS .T495 CST -.998T

SG8 }889.} R_,) -.0040 R]} .9529 LS4 3223.6 H$A 188.9 $$A 13.9

SGI 5875.| $GZ 409.0 THA 1.]3 ELI 3109.4 [L_ 184.0 4LF 175,74

LAUNCH DATE APR 25 J964 FLIGHT T|MC ZO0.O0 "ARRIVAL DATE NOV II ]964

HELIOCENTRIC CONIC

RL ]50.51 LAL -.O0 LOt. Z14.82 VL

RP 107.48 LAP 3.02 LOP 139.00 VP

RC ]83._}_ GL -15.02 GP -8.78 ZAi

PLAI_[TOCENTR_C CONIC

C3 28.788 VNL 5.365

LNCH AZNTH LNCH T]NC

_O.OO 8 44 }}

90.00 ]8 4? 48

I00.00 10 2 I}

]00.00 ZO ]Z 49

JlO.OO ]1 2 8

]lO.OO 21 29 Z6

OIFrERENTIAL COqRECTIONS

"T0[-Z.7327 TRA 3.6607 TC}-}.OZlZ 8AU ].]657

ROE .2704 R_A .2575 RC} -.JZJ8 FA@ .01569

FO[ -.88Z3F_A 1.5583 rC5 -.4719 85P 1S987

80[ 2.?460 8RA }.669? 8C3 3.025? FSP -521

DISTANCE 57S.542

25.900 GAL 8.31AZL 95,11HCA 284.15 aMA 121.46 ECC .27256 ]NC 3.1100 V] Z9.604

5?,lOG GAP ]4.72 AZP 90,76 TAL 156.91 TAP 8].06 RCA 87.77 4PO 155.14 v2 35,Z58

52.Z8 ZAP 170.49 E?$ 294.J} ZAE 129.52 ETE ]82.02 ZAC 73,24 ETC 26|.00 CLP-]76.34

OkA -7.62 RAL 159.61 RAD 6568.2 VEL ]Z.254 PTH 2.Z0 VHP 9.525 OPA g.55 RAP I45.33 ECC 1.4738

L-; TIN] ;NJ LAT JNJ LONG IN] RT ASC IN] AZMTH IN] TIME PO CaT TIM IN] Z LAT IN] Z LC_G

2084.90 ]5.68 }2.22 25.59 J]3,89 9 J8 57 J464.9 -J2.52 25.13

5186.1} 25.93 232.28 29.71 78.21 20 14 ]4 4586.1 24.03 224.1Z

1814.}1 16,84 15.25 _4.84 ]15.07 10 32 27 1214.3 -13._2 6.Z2

49|]°95 22.|8 Z|l.SJ _9.4| 77,05 Z] 34 41 4512.0 Z5.]Z 203,61

1428,_5 -19.9] }57.39 z$.zJ J18.18 ]J 29 J2 1026.8 -]3,96 350.49

4612.18 }0,51 1t2,62 28.42 73.18 22 47 18 4072,Z 27.98 184.33

NIO-CCURSE Ex[CUT|ON ACCURACY CRBJT DETERMINATION ACCURAC_

SG_ 5880.6 aGR 421.2 aG} ]55.] ST }JS0.A SR 300.5 SS 853 Z

RRT .2727 RRF ._84 RTF .9_46 CRT -.7856 CR$ .7573 CST -.9988

aG8 5895.7 R25 -.0049 RI} .9546 LS4 }272.2 NSA 189,7 SSA 15.2

66] 588].7 aG2 405.2 THA 1.12 ELI 3159.3 ELZ 185.4 ALF 17_.7_

LAUNCH OAT[ 4PR Z5 ]964

HELIOCENTRIC CONIC

RL 130.5J LAL -.00

RP 107.A9 LAP 3.10

RC 185,34Z GL -14.27

PLAN{TOCENTR]C CONIC

C3 3Z.Z]I VHL 5.675

LNCH AZHTH LNCH TIME

90.00 8 57 41

90.00 18 51 29

100.00 ]0 15 3

JO0.O0 ZO 16 48

110.O0 l] |4 ]J

110,00 21 }4 8

FLIGHT TIME Z02.00 ARRIVAL CATE NOV 13 i964

DISTANCE 580.462

LOt. Z14.8Z VL Z5.861 GAL 9,12 4ZL 93.Z5 HC4 ZS?.A0 SNA 121.23 [CC .Z8638 INC 3.2477 vl Z_,604

LOP 142.Z5 VP 37,077 GAP 15.55 4ZP 90.97 TAL 155.5] taP 82.91 RCA 86.5] *PO 155.95 vZ 3_.Z56

GP -8.56 Z4L 30.11 ZAP |21.02 ETS 289.10 ZAE _29.42 ETE 186.81 ZJC 73.68 Ere 260._6 CLP-]?7,2_

OLA -8.23 R4L 161.72 RAO 6560.3 VEL 12.595 PTH 2.24 YHP

L-I TJM[ IN] LAT IN] LONG JNJ RT A$C IN] AZNTH dNJ TIME

2073.6_ -15,92 32.75 29._3 113.73 9 32 1_

323}.75 ?6.55 235.65 34,18 79.28 Z0 18 A2

1824.08 -I?.12 13.84 28.68 114.89 10 45 Z?

4938.56 27.84 215.11 33.91 78.66 21 39 22

]638.83 -20.30 358,]l 27.0] I]8.]1 11 4] 37

4216,56 31.31 ]95.85 32.99 ?5.52 Z2 52 44

DIFFERENTIAL CCRRECT|ON$ NI0-COURS_[ EXECUTION ACCURACY

TOE-Z.9! 77 TRA 4.0106 TC}-2.6757 8AU 1.|5}0 $GT _885.} aGR 411 .O SG} 149.6

ROE .292| RRA .2576 RC3 -.1000 FAU .0]402 RRT .2278 RRlr .Z|53 RTF ,9566

FOE -.8988 FRA 1.3829 re3 -.3781 86P 19068 SGB 5899.6 R23 -.OO58 RI3 .9566

8OE 2.9323 8RA 4.0188 8C3 2.6775 F_P -504 SG] 5886.0 aG2 4O0.] TH4 .92

FLI_T rI_ Z04.0t_LAUNC_ _AT[ 4P_ Z} ]964

9.889 0P4 8.04 R_P ]45,64 ECC].3301

PC, CST TIN INJ _LAT INJ _ LONG

147_.6 ;]2._8 25.67

4635._ Z4.87 _ZT.$T

1Z24.1 -13.62 6,79

4}58.6 Z6.0O Z_6.80

]038.8 -J6.38 351.17

4116.6 Z9.00 18T.3_

CMBIT DETERN|N4TION ACCURAC_

ST 3192.3 SR 303,3 55 B55.5

CR1 -.7918 CRS .766J CST -,999_

LSA 3313,6 MSA 189.7 SSA ]4.5

ELl 3201.5 EL2 185.9 ALF 175.66

HELIOCENTRIC CONIC D/STANCE _85.463

RL J50.5] LAL -.00 LQt. 214.82 V_ 25.8ZZ GAL 9.99 AZL 93.39 HCA 290.64 6NA

RP 107.50 LAP 3,17 LOP |A5,50 YP 37_047 GAP J8.03 AZP 91.20 TAL J54.|4 TAP

RC 181.132 GL -14.48 GP -8.55 ZAL 48.07 ZAP 111.45 [T$ 283.42 ZAE 1Z9.56 ETE

PLANE TOC[NTR]C CON|C

C3 36.177 VHL 8.015 0LA -8.77 RAL 16},7Z RA0 656_.4 V[L 12,552 PTH 2.27 VNP

LNCH AZNTH LN(N TIN] L-] T]/4_ _NJ LA T IN] LC_G IN] RT ASC iN] AZNTH IN] TIME

90,00 9 9 53 2083.23 -16.25 3}.48 33.09 ]l}.5] 9 44 }9

90.00 18 55 16 5280.Z? Z?.O? 238.94 38.6} 81.36 20 23 16

100.00 I0 26 }8 |857.07 -]7.49 J4.8Z 32.S] ]14.64 |0 37 }5

JO0.O0 20 20 }2 5004.J6 28.4J Z|8.58 38.}9 80.29 2J 44 16

110.00 ]1 25 29 1693.82 -Z0.78 592.0_ 30.80 117.78 I1 53 }

]10,00 21 38 90 4760.18 }2.0] 199.04 ]7._6 77.}0 ZZ 58 10

O_Fr[R(NT_AL CORR£CTION$ N_O-COUR_[ EX[CuT_(;_ ACCuRAC[

TOE-3,]J03 TRA 4,383J TC}-E,}SJ 9 B&U ].J_82 aGT 6884.8 $GR 4_.6 SG} 144.5

ROE ,3]53 RRA .2556 RC3 -.0809 FAU .01248 RRT .1806 RRF .]680 RTr .9588

FOE -,9154 FRA ],4Z97 F¢} -,2987 sap ]9J52 aG8 _898.4 R25 -.0060 R]} .9588

60[ 3.J263 6R4 4,3_8 8C} 2.335} _$P -487 $G] S88_.3 SG2 _14.0 THA .7]

ARRIVAL _4TE NOV J5 1964

]Zl.01 ECC .29624 IN( }.390A v] 29.604

84.?9 RCA 85.]6 APO J56.86 V2 33.233

186.6] Z4C ?A,5] ETC 260,15 CLP-128.]8

10.284 OPA ?.51 RAP 147,90 ECC J.3954

Pc. CaT T|N JNJ ? LAT]NJ 2 L_G

1485.7 -IZ.93 26.38

4680.3 23.60 Z}0.58

]23?.] -14,02 ?.35

4404,2 26,28 209.96

]05},8 -]6,89 352.03

4]60.2 29.9} ]90.44

ORBIT O£TERN_NAT_C)N ACCURAC_

ST 3223.7 SR }09.3 SS 85?.5

CRT -.798} CRS .7?30 CST -.999]

LS4 3344.? N$A ]89,] SSA ]3.9

EL1 3233.2 CL2 183.8 ALF ]?3.60

]6/}



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 1964)
t

LAUNCH 0ATE APR 25 Z964 FLIGHT TIN( Z06.00 ARRIVAL 0AY[ NOV 1? 1964

M£LIOC[NTRIC COkIC 01STAN¢( 5gO.$ZS

RL 150,51 LAL -,00 LOL 214.82 VL Z5.783 GAL |0.02 A2L 95.54 HCA Z65.89 S/AA IZ0.?9 ECC .30704 INC 5.539) VJ 29.604

RP 10?.51 LAP 3.24 LOP )48.75 vP )?.017 GAP 16.76 ]ZP 91.43 TAL 152.82 TAP 86.71R(A 83.70 APO 157.98 V] 55.249

RC 198,902 GL -14.17 GP -8.1,? ZAL 46.14 ZAP 171.78 [TS Z77.|2 ZA( 129.23 (T(186.42 ZSC 75.]3 [TC 259.75 CLP-1?9.12

PLANCT(X[NTRIC _(_1C

C5 40.?J6 VHL 6.308 DLA -9.23 RAL i65.62 RAG 6568,6 VEL 12.734 PTH 2.52 VHP |0.7|4 OPA G.95 RAP 1§0.15 (CC 1.6712

LNCH AZNTH LNCH T|14( L-| T|14( |NJ LAT |NJ LONG IN) RT ASC |NJ AZNTH IN) Til4_ PO CST T|N |NJ 2 LAT |NJ 2 LONG

90.00 9 21 9 2100.88 -16.88 34.41 56.90 113.25 8 56 I0 IS01,0 -13.37 2?.28

90.00 JS 58 S 3325°84 27.49 242.19 45.05 82.94 20 27 54 4723.8 26.23 233.7S

|00.00 |0 57 58 |855.|1 -1?.84 15.60 58.3| I|4.12 11 8 52 1253.1 -|4.51 8,49

]00,OO ZO 25 0 5048.72 28.88 22],81 42.84 8|.93 2| 49 8 4448.? 2?.46 215,10

110.00 |1 35 _9 ;671.8| -21.34 .08 34.57 1;7.36 12 3 48 1071.6 -)7.50 553.05

I;0.DO 21 43 31 4802.98 32.60 202.23 42.1| 79.10 23 5 34 4203.0 30.76 195.50

OIFFER(NTIAL CQRR[CTION$ NIO-COU_S( (X((UT|ON ACCURACY ORS|T 0(TERN;NATION ACCURACY

T0[-3,3118 YRA 4.1809 TC3-2.0497 8JU J.|ISZ SGT 5818.2 8CR 390.1 SG5 |59.2 ST 3245.6 8R 515.0 $S 859.8

ROE .3404 RRA .2512 R(3 -.0844 FAU .0|082 RRT .1_08 RRF .1208 RTF .8612 CRY o.9052 CRS .7838 CST -.9995

FO( -,9328 FRA 1.4791 FC3 -.2319 8_P 18173 SGE 5882.2 225 -.0058 RI3 .9612 LSA 5366.8 NSA 188.0 SSA 13,3

80( 3.3293 BRA 4.7875 8C5 2.0507 FSP -47| SGJ 5879.4 $C,Z 388.? THA .30 (L] 3253.4 (L2 185.1 ALF 175.5_

LJUN(H OAT( APR 25 1884 FLIGHT ?|141[ Z08.00 ARRIVAL OAr( NOV 19 J 964

H(LJ_ENTRIC CONIC 0|SYANC( 595.023

RL 150.51 LAL -._ LOt. 214.82 VL 25.7A6 GAL ll._Z AZL 83.?0 PICA 297.|3

RP 107.52 LAP 3.29 L_ 152.00 VP 58.987 GAP J7.58 AZP 91.69 ?AL 151.54

RC 19_.653 GL -J3.93 GP -8.00 ZAL 44.34 ZAP 172.00 (T8 Z?O.Z5 ZA( 129.08

ffLAN(TO([NTRZC CON|C

C3 48.158 VHL 6.784 OLA -9.83 RAL |67.41 RAO 65U,1 V(L 12.943 PYH 2.36

LNCH AZNTH LNCff TINIC L-i T|14( IN| LAT |NJ LONG |NJ RT ASC ;NJ AZMTH

90.00 9 31Zt tJI�,IZ -17.14 58.53 40.611 112.89

90.00 19 3 5 5369.78 27.82 245.319 47.4| 84.51

100.00 JO 48 3 1871.98 -18.48 18.75 40.08 I|3.93

IO0.OO 20 29 8 SOSZ. I? 28.25 _24.79 47.24 83.SS

110.00 ]l 45 34 1892o01 -21.9? 1,33 38.31 i16.87

110.00 21 48 lO 4844.90 33.;0 Z05,40 48,83 80.9_

SNA 120.58 [CC .31889 INC 3.6958 Vl 29.604

TAP 88.8? RCA 82.13 APO 159.03 V] 35.245

(T[ 186.24 ZAC 75.?4 CTC 259.37 CLP 179.92

OfFFER(NTIAL CORR(CT|ON8

Y0(-3.5204 T#A 5.20_4 YC3-1.?687 BAU 1.0907

RO( .367l RIIA .244| RC3 -.0503 FAU .00934

FO( -.9427 FRA 1.5328 FC3 -.1752 89P 19132

80( 3.5395 8RA 5.2151 8C3 1.?f74 FSP -453

N|O-COuRS4[ [X(CUTION ACCURACY

8GT 5887.9 8GR 3?9.6 8G3 134.3

RRT .0786 RRt r .0?12 RTF .9637

$08 5880.2 223 -.0049 RI3 .9637

$GI 5858.0 $GZ 378.4 THA ,29

VHP I;.183 OPA 6.35 RAP 15Z,34 [CC 1.7597

IN| TIM( PO CST TIN IN| 2 bAT IN| 2 LONG

I0 6 48 1319.] -13.90 28.55

20 3_ 35 4?69.8 26.77 236.87

l| J8 J? 1272.0 -15.07 9.60

2| 54 2 4482.2 28.05 216.19

]2 J3 48 1092.0 *I8.19 354.24

23 8 55 4244.9 31.49 196.55

ONEiT D[T[RNINAT|ON ACCURACY

ST 3258.? 82 313.9 96 e62.Z

CRT -.8120 CR$ .7923 CST -.9993

LSA 3378.5 NSA 1s6.4 SSA 12.T

(LI 3266.9 (L2 183.8 ALF 175.48

I.At,Jl_KM OAr( ,tPR 25 1964 FLIGHT T,tN[ Zl0.00 ARRIVAL OAT( NOV 21 1964

HI[LIOC[NYRiC C(_IIC 0ISTANC( 699.524

RL 150.51LAL -.O0 LOt. 214,82 Yk 25.709 GAL 16.01AZb 93°81 HCA 300.37 SNA 120,$? (CC .56184 INC

#P 107.54 LAP 5,33 LOP 155.25 VP 36.956 GAP 19.43 AZP 91.95 TAL J50.3I TAp 90.68 RCA 80.42 APO

RC 192.363 GL -13.47 GP -7.64 ZAb 42.65 ZAP 1?2.08 (TS 262.86 ZA( 126.90 (T( 166.07 ZAC 76.34 (TC

PLAN(TOC(NTR|C CON|C

C$ 52.445 YHL 7.242 OLA -9.87 RAL 169.09 RA0 6568.9 V[L 13.184 PTH 2.41VHP 11.698 0PA 5.72 RAP

_N(H AZMTH LNCH TiM( L-| YIN( IN) LAT |NJ LONG IN) RT ASC IN) AZNTH

90.00 9 40 S5 2;40.03 -17,69 36.82 44.42 I12.48

90.00 19 7 5 54|2°82 28.06 248.49 51.70 86.05

100.00 10 57 18 1893.48 -;8.05 18.08 43.8J I15.48

100.00 ZO 33 21 5134.39 29.54 227.90 51.57 85.17

]10.00 11 54 2J I?14.Sj -22.66 2.73 42.02 |]6.30

110.00 21 52 A? 4885.83 53.A8 f08.33 51.08 82.75

OfFFER(NYIAL C_ER(CTiCN$ M|0-COUAtSI[ [vlrcuTION ACCURACY

8GT 5856.0 8GR )_9.J SG3 129.7

RRT .0228 RRir .OJ?9 RTF .966A

8GB 3867.7 RZ3 -,004| R13 .9864

$GJ 5858.0 $GZ 369.0 THA .0_

Yo(-3.T459 TRA 5.69?5 TC3-1.5089 BAU i.0590

R0( .3855 RRA .2338 RC3 -.O3_S FAU .00783

F0( -.8897 FRA 1.58_0 rc3 -.1293 85P 19158

80( 3.?668 _RA 5.6723 8C3 1.5|04 FSP -438

3.8616 VI 29.604

160.33 v2 55.240

259.OI CLP 179.94

154.51 [CC 1.8651

IN) TIN( PO CST TiN IN) 2 LAY IN) 2 LONG

10 16 33 1540.0 -|4.49 29.$0

20 37 18 4812.6 27.22 259.92

II 28 51 1283.3 -15.?Z 10.88

21 58 55 4534.4 28.55 219.25

12 22 56 1114.8 -18,94 355.5?

23 11 13 4285.8 32.15 199.5?

ORBIT 0(TERNINATION ACCURACY

ST 3283.9 SR 317.9 $S 966.6

CRT -.8195 CRS .8015 CST -.9994

L_A 3386.9 NSA 184.0 SSA ]2.Z

ILl 3274.3 [L2 181.6 ALF 17_.42

_au_CN OAT( APR 25 1964 FL|G_IT TIN( 2J2.00 ARR|VAL OAT( NOV 23 1964

HiLIO_(NTRIC CONIC 0|STAN¢( 605._8!

RL 150.51 LAL -,OO L(_. 214.82 VL 25.873 GAL 14.18 AZL 94.04 KA 303.61 _AA iZ0.J? [CC .34836 |NC 4.0388 vl _9.604

RP IO7.55 LAP 3.38 LOP 158,SO VP _r_._is GAP 18._ AZP 82._4 TAL 149.16 TAP 92.?? RCA ?8.55 APO 16|.79 v2 35.234

RC 194.084 GL -13,;O GP "7,70 ZAL 41,08 ZAP J?Z.03 (T9 255.45 ZA[ I28.89 (Y( 185.90 ZAC ?6,94 [TC 258.68 CLP 17?.93

PLAN_TOC[NTRIC C_AIC

C3 99.832 VHL 7.735 DLA -10,_4 RAL 170.83 RAO 85$9.l VI[L 15.48l PTH _.46 VNP 12,284 0PA 5.08 RAP 1S6.84 (CC 1,8847

bNCH AZNTH LNCH T|14[ L-| TIN( |NJ LAT JNJ LCN_ rNJ RT ASC IN) AZNTH IN) TiN( PO CST TiN IN) Z LAY IN) 2 LONG

90,00 9 48 21 2i13,47 -18._0 _.l? 48.09 Ji2,00 lO 25 24 ;563.5 -15.15 51.01

90.00 19 11 8 51#3.i8 L_.II 251.5l 55.81 87°55 20 42 2 4854.0 27.58 242.90

100,O0 1] 5 57 I�J?.4Z -18.70 J9,57 d?,48 |12,95 I; 3? 34 1317.4 -18.42 12.5]

]00.00 ZO 3? 33 5175.27 _9.?3 230,92 33.82 96.?5 22 3 48 4575.3 28.98 222.20

110.00 12 2 _0 1738o81 -23,41 4._g A$.tAJ tl5.66 |Z 31 20 !|38.8 -19,76 55?.05

110,_0 21 5? J9 4915.81 53.?9 Zll,lO SS.AS 84.33 23 19 25 4325.6 32°6? 202.55

OJFF[R[NTIAL CCI_r[CTIONS N|0-COU_ [X_CUTION ACCURACY (_81T 0(T(_4|NAT|ON ACCURACY

YO[-3.2844 YRA 6.1532 TC3-|,_?18 8AU 1.0|80 807 9834,? $GR $58.9 803 |25,3 ST 3262,6 SR 3J9.3 $$ 8?Z.T

RO( .4258 RRA .21i_ R¢3 -.D_89 FAU ,0083_ RRT -.0_6 RRF -,038_ RYF .9882 CRT -.82?3 CRS .8106 CST -.9995

FO( -.9915 FRA J.6d99 FC3 -.0t!4 86P 19J79 _ 5843.? 223 .0026 213 -o969_ LSA 338?.5 NSA 18].0 $$A ]].6

80[ 4,00?0 8RA 6.137] 8C3 1.2740 FSP -424 8GJ 5834.7 $02 558.7 YHA 179.87 ILl 3273.3 (LZ |78.8 ALF J?_,36

18J4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH OAT[ APN 25 1964 FLIGHT T[NI_ Z|4.00 ARRIVAL 0AT( NOV 25 ]964

HELIOCENTRIC CON|C 01STANCE 607.767

RL 150.51 LAL -.00 LOt. 214.82 VL 25.658 0AL 15.47 AZL 04.Z3 HCA 306.85 SNA 119.98 (CC .$6204 INC 4.2297 Vl Zg.6Oa

NP |07.57 LAP 3._8 LOP 161,75 VP 3G.895 0AP 20.44 AZP 92.54 TAL 14J.O| TAP 94.11 R(A ?6.50 APO 161.45 VZ )).228

RC 195.194 eL -IZ.TZ 0P -7.56 ZAL 19.63 ZAP 171.82 (TS 247,9& ZA[ 128.45 ET(185.?) ZAC ??.52 (TC 258.56 CLP 176.88

PLAN(TOC(NTR|C C(_i|C

C5 68.550 vP(u_ 0.Z00 OLA -10.45 RAL I?Z,11 lA0 6569.$ ¥(L 13.701PTH Z.$Z VHP IZ.092 DPA 4.42 RAP 150.?) (CC Z.]285

LNCH AZNTH

90.00

90.00

lO0.O0

JO0.O0

IJO.O0

110,00

OIFYER[NT|AL

TO[-4.Z)5Z TRA e,oa02

RO[ .4581RRA .2010

FO[-|.OI50 FRA 1.?|04

80£ A.ZO)O MA 8.6832

LAUNCH DATE APR 28 |904

ff[L|OCENYRJC C_;C

RL 150.5J LAL -.IX)

RP ZD?.60 LAP 3.30

RC 197.452 GL -IZ.32

PLANETOC[NTRZC C1_qlC

C3 ?0.024 VHL 0.094

LNCH AZNTH LNCH T|N_

90.00 10 ) 20

90.00 19 10 19

100.00 11 19 _0

100.00 ZO A5 57

_10.00 12 15 A6

110.00 22 0 il

OIFFERENT|AL CORRECTI(:NqS

TOE-4.SD89 TRA ?.2540 TC) -.8570 BAU .9051

ROE .A�t6 mlA .1790 RC3 _.0151 rAU .00110

ro[-I.0416 rRA 1.?_5 FC) -.0340 8SP 19050

60( 4.5)50 BRA 7.2502 0C5 .e_n0 FSP -394

LNCH YEN( L'I TIN( IN) LAT IN) L(_NG IN) RT ASC IN) AZNTH IN) 11141[ PO CST TIN IN) 2 LAT IN) Z LONG

9 55 5) 2189.26 -10.95 19.88 51.?0 111.45 10 15 22 10t9.$ -15.01 $2.56

19 15 I) 5491.?Z ZS._kO 254.4| 60.00 89.01 20 46 4? 4510.T Z?,86 245.??

11 11 1 1941.60 -20.18 21.21 51.09 |12.15 11 45 25 I141.5 -1?.17 13.88

ZO 41 45 5214.62 29.05 233.6d 59.96 00.29 22 0 40 4614.6 29.29 2Z5.08

IZ 9 20 1740.03 -24.19 5.99 49.29 114.9r |2 )8 55 1156.8 -Z0.51 $59.66

Z2 | 40 4964,]5 34.00 _14.59 59,?Z 06._8 25 24 32 4164,2 )),12 205.46

CORRI[CT|ONI N|O-COUW_. (_J[CUT_(_¢ ACCURACY _e_T OET(RN|NA T;ON ACCURACY

TC)_1.057| gAU .91590 $GT 5eJO.? 6GR 349.1SG) 12|.0 ST 3255.2 $R _J9.8 $S 880.?

RC) -.02|| FAU .00474 RRT -.0993 RRI r -.0978 RTr .9721 CRT -.8354 ¢RI .0199 CJT -.9995

FC) -.0801 B_V' 19174 )r,_ 5021.2 RZ_ .0010 RI3 -.9721 LSA 1382.? NSA IT?.3 $SA ]J,l

8C3 |.0571 FSP -4|0 $G| 58|0.8 $02 147.3 ?HA I ?9.56 ELl 3256.2 (L2 175.2 4LF 1 ?9.29

FL;ONT T;NI[ 2|0._O ARR|VAL DATE NOV 27 1964

O|lYAN(( 611.396

LOL, 2J4.02 VL 25,_5 GAL 16o97 AZL 94.44 KA 310.09 M4A J19.79 ECC .38010 ]NC 4.4)?5 vJ 29.604

LOP 165,00 VP )6,065 GAP ZJoA0 AZP 92.08 TAL 147,09 TAP 97°)B RCA ?4.26 APO 165.12 v] 35,220

OP -?.44 ZAL )0.31ZAP 171o46 [TS 240,?J ZAE 120.|) EYE |95.56 2AC ?8.09 (TC 250.07 CLP J75,79

OLA -10.60 RAL 173.45 RAG 5569.5 V£L 14.|52 PTH 2.58 VHP 13.509 OPA 3.75 RAP 160.75 [CO Z,2989

Lo| TIN( IN) LAT IN) LQNG IN) RT A$C |NJ AZNTH IN) T|I4[ PO CST T|N |NJ Z LAT IN) Z LONG

2217.21 -I0.63 41.65 55.23 110.83 10 40 24 161?.2 -16.63 34.26

5501.eO 20.11 257.|0 65.96 90.40 Z0 51 51 4931.6 28.0? 248.52

1971.92 -21.10 23.00 54.62 111.60 11 52 22 11?1,8 -17.97 15.60

5252.21 29.09 236.63 63.96 89.76 22 13 29 465_.2 29.54 27T.8_

1195.65 -25.01 ?.04 52,8_ 114.10 12 45 41 1195.6 -21.54 ,40

5001.15 54.13 217.47 63.0e 07.90 23 29 32 4401.2 31.41 208.29

N|D-C_L_0_ (XECUT|(_¢ ACCURACY OR0|T DETERN]NATiON ACCURACY

SGT 5?82.2 SCA_ )39.5 S03 I17.0 ST ))A0.O SR )19,? 5S 890.7

R_T -.1649 R/If" -.1604 NTF .9750 CRT -,8414 CRS .8289 CST -.9996

SG8 5792.1 R23 -.0010 RI3 -.9750 LSA )3?0.9 NSA 175.2 SS* ]0.6

SGI 5?02.4 S0Z 335.1 TNA 179.44 ELI 3251.2 (L2 1?1,1 ALF ITS,Z)

LAUHCH OAT( APR Z) 195A FLIOHT TIN( 218.00 ARRIVAL _ATE NOV _9 1964

HELIOCEHTRIC CO_|C

RL J50.51 LAL -.00

NP 101.62 LAP 3.39

NC 199.099 0L -11.92

PLANI[TO, CENTRIC C_IC

C3 91.519 VHL 9.550

LNCH AZNTH LN_N TlPli_

90.00 10 9 0

90.00 19 _3 Z?

lO0.O0 11 25 O

100.00 Z0 50 ?

110.00 12 21 9

110.00 22 10 20

DIFFERtNTIAL C_RECTIONS

TD[-4.8055 TRA ?.0715 TC) -.0190 0&U .5290

R0( .5297 RRA .1509 RC) -.0100 FAU .00140

rD(-l,O?Z6 _RA 1.$712 fC) -.0112 BSP 1905l

_O( 4,8345 _A ?.6729 0C) .6797 FSP -382

0ISIANCE 61A.593

LOt. 214.82 VL Z5.512 GAL 10.42 AZL 94.6? HCA 515.5_ SNA 119.51 ECC .5999Z INC 4.6659 V] 29.604

LOP 168.24 VP _5.855 0AP 22.90 AZP 95.21 TAL 146.22 TAP 99.55 RCA 71.1T APO 167.44 v] 15.211

GP -7.12 ZAL 37,12 ZAP 170.94 ET$ 233.09 ZA( 127.70 (T( 185.19 ZAC ?8.65 (TC 257,$] CLP ]T4._

OLA -10.59 RAL 17A.66 RA0 5569.0 V(L 14.$83 PTH 2.64 VHP 1A.169 0PA 5.08 RAP ]G).?A [CC 2.50_9

L-] TIRE [NJ LAT IN) LON0 [NJ RT A$C IN) AZNTN IN) TIN( PO CST TIN IN) Z LAT IN) _ LCYN_

2247.15 -20.35 A5.59 58.65 110.13 10 46 27 1547.1 -]?.4Z 56.10

5567.)5 25.Z7 259.79 67.75 91.70 Z0 55 14 4967.) Z8.Z1 Z51.1_

2001.92 -21.05 24.92 58.05 110.93 11 58 22 1401.9 -]8.81 ]?._5

5287.78 29,87 239.20 67.00 91.15 22 10 15 4657.e 29.T1 2)0.48

1820.10 -25.04 9.01 56.28 110,20 12 51 35 JZZ$.] -]).AS 2.2T

5030.30 14.18 220.22 6?.0) 09.61 23 )4 24 4436.4 )3.?5 Z]].DO

NX0-COUR_(. E_I[CuTION ACCURACY ORBIT O(T(RNINAT|ON ACCURACY

9GT 5749.4 $GR 331,3 903 115.Z ST 1221.? SR 310.8 SS 90_.6

RRT -.2145 _ -.227_ RTF .9750 CRT -,852Z CRS .8186 CST -.9996

SO8 5759.0 RZ3 -.00Z_ R13 -.9700 LSA )157.Z NSA ]68.2 SSA 10.0

$01 5?49.9 $02 _2Z.0 THA 179,22 ELl _31.1 EL] 166.Z ALF |75.|7

LAUNCH 0ATE APN 25 1964 FLIGHT TIN( 220.00 ARRJVAL _AT( DEC 1 196,

*q[L|O_ENTRfC CONfC

RL 150._1 LAL -.DO

RP 107.64 LAP ).)0

RC 2OO.?24 GL -11.51

PLAM[TO_(NTRZC CONIC

C) 105.247 V_L 10.30#

LN(_ AZHT_ LN_N ?IM_

90.00 JO 1) 30

_O.00 19 21 35

100.00 II 29 29

100.00 _0 5A 16

110.00 12 25 3?

110,00 22 Ia 38

OIFF(RENTIAL C_RECTIONS

TDE*5.1E?) TRA 0.5439 TO) o.5103 BAU .7363

R0( .5598 RRA .1104 RC3 -.0075 FAU*.00046

FD(-1.]000 FRA 1.9013 f¢3 .00)0 OSP 19017

BO( 5.1589 ORA 0.5447 0C) .5183 FSP -370

OZSTANC£ 017.250

LOL 2la.82 VL 23.54| GAL _10.14 AZL 94.92 HE4 310.55 IRA |19,44 (CC .42217 |NC 4.9Z00 v] 29.604

LO_ |?l.49 VP )_.000 GAP 24,10 AZP 91.58 ?AL 145.49 TAP 102.05 RCA 69.0Z APO |69.86 V2 15._4

OP -?.22 ZAL 30.00 ZAP l?_.20 ET0 ZZ?.S9 ]dE |2?°3) EYE 105,Z| ZAC 79.|9 (TC 257.56 CLP ]71.44

OLA -10.71RAL |75.74 RAO 05T0°0 V(L J5._0 PTH 2.?| vHP |5,245 OPA 2.41 RAP ]64.64 £C_ _.7481

L-] f;Pl_ _lldJ LAT IN) LONC. |NJ R? A0C ZNJ AZNTH |NJ Y_P_ _CST TIN ZNJ 2 LAT IN) Z LONG

_270,91 °21,00 45,eO 01.96 |09.36 JO 5J 29 J6?0,9 -J8.24 58.07

560_,59 Zg,IB _02,J_ ?J,36 92.92 21 0 55 5000,6 20.29 25),56

Z033.75 o_"_,61 2_.9_ 61,16 110.10 12 _ 23 145),7 -]9.66 ]g.4Z

5121,00 29,00 241.?4 71.44 92,44 22 22 5? 472].0 Z5.$Z 212.94

1090.01 -ZA,M 11.91 59,13 112.21 12 56 35 1258.0 -2).4) 4,26

5060.50 34.17 222,01 71.80 91.14 23 39 8 4469.5 5).95 Z]),_7

RI0-C(:UN_( EXECUTION ACCURACY OMB|T O[TERN|NATION ACCURACY

$GT 5712.0 SCAt 323.9 $03 109.6 SY )197.9 SR )]?.4 S$ 922._

RRT -.30118 RIW -.2971RTr ._808 (RT -.86]_ CRS ,8454 CST -.9996

SG8 572].1 RZ3 °.0050 R]3 -.9808 LSA 5))9.) NSA 162.? $5A 9.5

$GI 5?|2,0 $GZ _05.2 THA 17_,00 ELI )209.6 (L2 ]60,7 ALF 175.]0

1615



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964

LAUNCH OAT{ APR 26 |964 FLIGHT TIN( ?O.00 ARRZVAL DATE JUL S 1964

HEL|C_ENTR]C C(_IIC DISTANCE |?7.)SZ

RL 190.55 kAt. -,DO LOt. Z15.80 YL 25.603 GAL -6.16 AZL 92,01_ HCA ?6.68 SNA 119.83 ECC .Z2659 [NC Z.0521 Vl Z9.596

R? 108,91 LAP -2.00 LOP 29Z.46 V? )6.465 GAP -;S.ZO AZP 9t0,42 TAL 196.62 TAP Z?).34 RCA 816.69 APO 26Z.92 VZ 54.296

RC 48.344 GL -9.86 GP 8.21 ZAL I16.99 ZAP 8.50 I_TS 252,?| ZAr |42.90 lrTE 29.76 ZAC 85.98 FTC 268.8) CLP -?.12

PLANE TC_[NTRIC CC_IC

C5 28.555 YNL 5.313 OLA J).5S RAL 88.1 q RA0 6568.J VEL IZ.236 PTH Z.2O VHP 9.T45 OPA 31.96 RAP 113.15 FCC 1.4666

LNCH AZNTN LNCH YIN£ L-I T|_N[ JNJ LAT INJ LONG |NJ mT A$C INJ AZNTH |NJ TIN[ POCST TIN INJ 2 LATINJ Z LONG

90.00 J 12 6 2734.5Z -17.88 77.06 3Z0.59 95.18 | 57 4D ZJ34.5 -26.82 68.54

90.00 16 4Z ? 4508.90 9.84 J89.39 315.42 65,51 J7 52 16 )908.9 6.18 181.61

tOO.OO 2 40 33 1449,16 -19,26 55.91 5Z0.45 96,)9 3 21 22 |849.5 -18.02 42.$2

100.O0 l? 56 ZJ 4Z69.59 ||.07 171.15 512.81 62.06 19 ? 31 )669.4 7.25 164.43

lID.DO 4 4 46 2185.76 °52.93 55.30 519.BZ 99.74 4 41 11 1581.8 -31.25 26.49

IJ0.O0 J8 48 38 4105.66 |4.29 156.85 5|0.94 58.61 |9 5? ) 5505.? 10.05 J50.32

OIrF[R[NT|AL CCIIR[CTION$ NIO-COURS[ ExECuTION ACCURACY (_RBIT 0[TERNINAT|ON ACCURACY

TO[ .0224 TRA -.4245 TC5 °4405 8AU ,|818 SGT ?09°4 SG4_ 45|.8 SG) 89,8 ST 178.8 SR )?7.8 SS 254,5

ROE -.5910 RRA .0095 RC) ,1965 rAU .O_08Z RRT .1994 RRt r -.2559 RTF -.6622 CRT -.42|5 CRS -.992! CST .4622

fD[ -.2575 FRA -.0082 FC) -.9412 6SP 1941 SG8 8_O.5 RZ5 -.05|8 RI5 -.6696 LSA 452.9 NSA 154.6 SSA _5.D

80£ ._594 BRA ,4?49 8C5 .A825 FSP -216 SGJ 7|?.5 $GZ 4|8.4 THA 10.54 ELI 388,9 [L2 |55.2 ALF 104.96

LAUNCH 0ATE APR 16 |964 FLIGHT TIfA_ ?2.00 ARRIVAL 0ATE JUL 7 1964

H[LIC_[NTRIC CC_41C

RL 150.59 LAL -.00

RP 106,91 LAP -2.|5

RC 49.660 GL -|0.91

PLANI[TO(._NTRIC CON|C

C5 Ze.?|| VHL 5.168

LNCH AZNTN LN(_N t;l_

90.00 1 14 9

90.00 16 19 _O

100,00 2 4! 94

100,00 I? 40 32

I|0,00 4 4 57

110,00 [8 54 19

DIFFERENTIAL CORRECTIONS

T0[ .0_90 TRA _.45_6 TC5 .4_ BAU .19_9

ROE -.3344 RRA .0|89 RC3 .ZZZ8 FAU ,03340

roe -.30!6 FRA -.0412 rC5-|.0827 86P 2059

60[ .3450 eRA .4932 BC) .5430 FSP -148

O]STANC£ 104.072

LOI. 115._0 VL 15.841 GAL *6.|5 AZL 91.|8 HCA ?9.84 _k_A IZ1.12 [CC .26580 INC _.|841 V| 29.996

LOP 195.e) VP 38.$)0 GAP -14.J8 AZP 90.59 TAL |9?.81 TAP 227.64 RCA 89.11 APO 155.|4 v2 34.792

GP 8.?Z ZAL |18.61 ZAP 9.26 E?$ Z99.?ZZA[ 146.52 ETE Z5,?Z ZAC 66.59 ETC 168.6| CLP -4.40

0LA 11.48 RAL 86._Z RA0 65_!.1 V[L JZ.|69 PTH Z,|8 VHP 9.166 OPA 52,55 RAP |!4.40 (CC 1,4396

L-| TIN( IN| LAT _NJ LON_ IN| RT ASC IN| AZNTN IN| TIN( POCST TiN _NJ Z LAT IN| 2 LONG

2682.29 -Z?.50 75_52 51T.15 92.0Z 1 98 52 ZOB2.B -16.29 64.88

4550,95 10.51 |90.645 510.69 65.55 17 4| ? )950.9 6.82 183.87

2599.28 -18.85 51.30 516.94 98.Z5 3 Z! 54 1799.8 -22.39 43.80

4Z89.|7 ll,?O 12Z.16 3|0,02 61.50 18 52 l 5689.Z 7.90 169.54

ZI41.00 -51.36 51.95 516.ZZ 101.66 4 40 ]8 1541.0 -)0.42 25.26

4110,22 14,8Z 152.611 $08.16 58.84 19 4) 0 3510.? 10.59 191.13

NIO-COORSE [KI[CuTJON ACCURACY CRBJT DETERMINATION ACCURACY

$GT 751,7 56_ 436,B S_) 101.0 ST 181.? SR )?0.6 SS 266.4

RRT ._144 RRlr -,2641 RTF -.6784 CRT -,S349 CRS -.9912 CST .49!5

$GB 851.| R25 -.0578 RI) -.6870 LSA 466.5 NSA 191.8 $SA 26.6

SGJ 24|.4 $GZ 420.0 THA 1|.50 EL| 569.5 EL2 142.6 ALF 107,51

LAUNCH OAT[ APR 26 1964 FLIGHT TIN[ ?4.00 ARRIVAL GATE JUL 9 1964

H{LIO_ENTR_C CONIC

RL $S0,99 LAL -.00

iP 108.93 LAP -2.29

RC 51.094 GL -I!.96

PLANI[TC_[NrRIC CONIC

C3 29.)B2 VNL _.0)8 OLA I|.]B RAL

LNCH AZNTH LNCH TIN[ L-J T|M_ |NJ LAT

90.00 J 16 18 26)5.49 -27.04

_K).00 16 9 24 4359.01 11.23

Jo0,o0 2 45 2) 2))2.59 -26.5Z

100.00 17 25 ! 4311.11 12.59

I10.O0 4 4 )8 2098.5? -31,23

IJ0.00 18 ZO 15 4138.09 19.45

0IFF[RENTIAL COgR[CT|ON$

TO[ .0948 TRA -.4511 TC5 .5477 gAU ,2044

ROE -.5125 RRA .0285 RC5 ._509 FAU .05651

FOE *.5936 FRA -,0_01 rc3-1.1385 BSP 2130

8OE .5313 BRA .4321 8C) .6025 FSP -284

DISTANCE 190.822

L04.. Z15.60 VL Z6.059 GAL -6.15 AZL 92.)| HCA 85.00 SNA |2_.43 [CC .25231 INC Z.30_? VI 29.996

LOP 196.29 vP 36.279 GAP -13,10 AZP 90.28 TAL 198.99 TAP 281.98 RCA 91.54 4PO 193.52 V! 34.789

GP 9.28 ZAL J50.12 ZAP ||.4Z ITS 308.81 ZAE 145.05 ET[ 25.8? ZAC 82.17 ETC 268.41 CLP -6.69

84.56 RAO 6568.0 V[L I2.ll4 PTN 2.|? VNP 8.619 0PA )2.60 RAP 119.49 ECC 1.4J77

iN| LONG IN| RT ASC |NJ AZNTH IN| TII_E P_ CST TIN IN| Z LAT IN| Z LONG

69.28 915.94 98.23 Z 0 Jl 20_5.5 -29.56 61.45

192.06 )'06.15 65.84 17 25 20 5955.0 ?,63 169.24

48.89 )13.20 99,98 ) 22 36 1?52.6 -26.69 40.48

J25.95 30?.95 62.58 16 36 92 571!.1 8.62 166.72

28.77 )|2,89 105.43 4_ )6 1498.4 -29.56 20.25

158.65 505.29 59.11 19 29 13 3556.! 11.23 191.08

NI0-COuR_d[ ExeCUTION ACCURACY C_q6IT OETERNINATIC_ ACCURACY

SGT 752.6 SGIt 442.0 SG) ||)o6 ST 185.5 SR 561.5 $S 30J.?

RRT .2527 RRF -.1985 RTF -.6950 CRT -,60J4 CRS -.9869 CST °5)00

$GB 8?2.8 RZ5 -.0446 R15 -.2032 LSA 482.6 NIA 149.2 $6A Z?.9

SG| 764.5 SG2 421.0 THA J2.|9 ELI 581.0 EL2 !40.5 ALF ]|O,OO

LAUNCH OATE APR Z6 1964 FLIGHT T|N( 76,00 ARRJVAL GATE JUL 11 [964

HELIOCENTRIC CONIC

RL 190.55 LAL -.00

RP 108.94 LAP -2.45

• RC 91.639 GL -|2.98

PLAIA[TOCENYR;C CONIC

C3 24.511 YHL 4.R51 DLA |0,29 RAL

LNCH AZNTH LN(N T;M( L-| TJN( _NJ LAT

90,00 1 !8 55 25_6.5_ -28.5J

90.00 !9 55 41 4580.29 J2.00

IO0,O0 2 45 Z 2_07,75 -22.75

100.00 12 9 59 4334.84 15o|5

IZ0.00 4 4 51 2057.95 -51.05

110,00 ]B 6 54 4|S?,42 |6.||

OIFF[R(NTIAL CCI_RECTIOIqS

TO[ ,1052 TRA -.4]00 TC5 .5967 EAU ,1144

Ro[ -.3004 RRA .0_85 RC5 .2508 rAU ,05960

FOE *.4165 FRA -.!249 FC5-1.4097 eSP 2216

ODE ._183 BRA .4118 OC3 .6995 FSP -525

0|$TANC[ 197.56|

LOt. 115.80 VL 26.255 GAL -6.|? AZL 92.45 HCA 86.16 SNA J25.59 [CC .14205 |NC 2,4316 vl 29.596

LOP _0|.95 VP 58.916 GAP -12.Z? AZP 90,|6 TAL 200.18 TAP 256.54 RCA 95.68 APO 193,50 V2 34.?S?

GP 9.90 ZAL 131.65 ZAP 15.40 ET$ 519.69 ZA[ 145.92 ETE 26.Z0 ZAC 87.84. ETC _68.23 CLP -9.08

82.87 RAO _SM,O VEL 12.0_ PTH 2.|6 VHP 8.|01 OPA 53.51 RAP 116,50 ECC 1.4002

|NJ LONG |NJ R? A$C IN| AZNTN IN| T|N£ POCST TIN |NJ 2 LAT JNJ 2 LONG

66.45 510.9_ 100.51 Z ] 4J 1986.6 -14.82 98.J9

195.56 305.80 64.|6 J? 10 2 59_0.8 8.45 186,70

45.68 510,72 101,58 5 25 29 1202,8 -25.82 52.96

|74.90 505.21 62,90 18 22 |0 5754.8 9.40 ]66.10

25.81 _09.81 IO5.06 4 59 10 !452.9 -16.68 12.42

|59.75 305,5_ 59,45 19 J5 52 5557.4 |J.95 155,13

NI0-COUR_g[ [XI_CUTION ACCURACY _8|T 0[TERN|NAT!ON ACCURACY

$G? 771.8 $G4_ 447.9 SG5 |2?.8 ST 190.? SR )49.4 $S )40.5

RRT .2844 RRF -.5321Rrr -.?058 CRT -.66?9 CRS -.9895 CST ._T47

SG8 892.5 R25 -,052_ R|) -.2181 LSA 501.9 NSA |42.Z 5SA 29.O

$GI 786,6 562 41|,) TNA J).Z) [LJ 37_.5 ELZ 132.0 ALF IJ3.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH OAr( APR Ze |964 FL|GHT TI_ ?8.00 ARRIVAL 0AT[ JUL 2) 1964

NELIO_[NTRIC C(_N|C

RL 1SO.S) LAL -.O0

RP 10#.94 LAP -2.55

RC 54.Z?Z GL -]3,98

PLAN(T_[NTR]C CONIC

C_ Z9.471 YHL 4.848

LNCH AZNTH LNCH TIN(

90.00 ] Zl S

90.DO IS 38 3Z

IDO.OO Z A8 83

lO0,OO 16 SS ZS

110.00 4 S ZZ

110.00 17 S) Z3

OIFF(m(NTIAL CQRR[CTICINI

TO[ .1163 TRA -.3896 TC) ,6403 8AU .ZZ36

RD[ -.ZSZ? RRA .0488 RC3 .SIZS FAU ,04330

FOE -.4B?S FRA -.1781FCS-J.SS?D BSP 2Z97

804[ .)OS? 8RA .3926 8C3 .?lZ) F)P -873

0[STANC[ ZOA.ZS3

LOL zls.eo vL 26.4Z9 GAL -6.19 AZL 9Z.SS HCA 89.Sl SNA

LOP )DS.JI yP 37,D39 GAP -]J,38 AZP 90,03 TAL ZD|.38 TAp

GP I0,58 ZAL 153.01ZAP 15,6Z ITS 320.83 ZA[ 14},01 IT[

1Z4.67 ECC .Z3,?.87 INC Z.5596 v! 29.5_"

290.69 RCA 95,6) APO 153.7D vZ 34._85

ZG.7Z ZAC 88.58 ETC 268,07 CLP -|1.55

OLA 9.19 RAL 81.Z8 RAO 6568.0 VEL IZ.O3S PtH Z.IS v_P ?.614 OPA S3.90 RAP IIT._I ECC ].36sJ

L-I TIN( ]NJ LAT IN] LCJIG IN] RT ASC IN] AZNTH [NJ TIN[ PC) CST TIN IN] Z LAT]NJ Z LONG

Z54Z.]I -28.93 68.33 _08.Z9 10].79 Z ) Z5 194Z.! -24.05 55.)T

4607,9Z IZ.80 195.18 303.?1 64.83 16 55 Z0 4007.9 9.21 188.Z5

2ZSS.Z8 -Z?,14 AZ.67 308.00 103.08 3 24 38 1665,) -25.07 34.48

4360.00 13.91 176.37 $03.15 83.Z? 18 8 S 3760,0 10.21 169.$3

Z0Ig.6? -_0.35 Z3.06 307.03 106.58 4 39 Z I419.? -2T.T8 ;4.80

41T8.36 16.83 160.94 30|.51 59.80 19 3 | $578.4 IZ.69 154.Z8

NID-COURS4[ [X£CUTI(3N ACCURACY ORBI1 D£T[RNJNATION ACCURACY

SGT 788.4 SC411 4S4.8 SG3 143,8 ST 197.2 SR )34,9 SS 982._

RRT .3194 RRI r -._I0S RTF -.7169 CRT -.T31Z CRS -.9819 CST .6217

SG8 91D,Z RZ) -,06Z8 RJ3 -.7318 L)A SZ4.8 N)A 146.0 $SA 29.7

SGI 807.0 SGZ 4Z1.1 ?HA 14.46 [L] 369.0 £LZ IZZ,| ALF 1|6.40

LAUNCH OATE APR Z8 196A FLZ_T rDtE 80.00 ARRIVAL DATE JUL 15 1964

HELXOC[NTRIC CONIC DISTANCE 211.013

RL ]SO.AS LAL -.00 LOt. Z15.80 YL Z8.586 GAL -6oZ| AZL 9Z.66 HCA 9Z.47 SNA IZS.65 ECC .ZZ4?5 INC 2.6783 vl 29._96

RP JOS.SA LAP -_.87 LOP _DS.Z7 VP 37.18J GAP -I0.83 AZP 89,88 TAL ZDZ,56 TAP 295.04 RCA 97.41 APO 183,89 VZ 34,?84

RC SS.998 GL -14.97 GP 11.35 ZAL 134,Z6 ZAP ]8,06 [TS 324.76 Zk[ 142.31 IT[ Z7.47 ZAC 89.39 ETC 267.94 CLP -14.14

PLAN[TOCENTRIC CC_IIC

CJ ZZ.61J VHL 4.7?60LA 8.|0 RAL 79._ RAO 688T.9 VEL |Z.O08 PTH _.|4 VHP ?.ISS 0PA 34°S8 RAP 118,ZZ [CC 1._754

LNCH AZNTH LNCH TI_ L-I Til4C ]NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN1[ PO CST TiN ]NJ Z LAT JNJ 2 LONG

90.00 ] 13 44 2500.03 -25.3Z e0.40 _05.87 103.I3 Z S Z4 1900.0 -23.26 51.34

90.00 13 Z4 Z 4636.08 13.6Z 196,81 301.85 84.93 18 41 |8 4036,1 10.I3 189.87

JDO.OO Z 49 D ZZZS.DA "26.49 39.86 _OS.SS ]04.39 3 26 3 1625.0 -24.Z5 31.?_

I00.00 16 41 Z8 4386,30 |4.7| 177.91 301.32 63.68 IT 84 J4 3786,3 11.05 171.02

IJO'LO0 4 6 11 1983.SZ 29.8Z Z0.49 304,5Z 107.91 A 39 14 1383,5 -26.88 12._7

|10.00 17 40 aT 4Z00,59 17.58 18Z.ZZ Z99.?Z 60._ 18 SO 47 3600.6 15.49 ]58.50

O]FFER[NTIAL CORR[CT_ONS Mi0-C(_JRS_ [II_CUTION ACCURACY CIR81T 0[T[RNIN_TION ACCURACY

TO] .1_4 TRA -.36_S TC3 .S80] 8AU .ZSZ8 SGT 803.3 SGR A63,8 883 162.Z )T Z06.0 SR )I?.S SS 4Z9.6

RO[ -.Z638 RRA .0599 RC3 .8485 FAU .0473Z RRT .8588 RRF -.4291RTF -.7285 CRT -.T932CRS -.9760 CST .6727

FOE -,S?SZ FRA -.ZSS6 FC3-].8037 88P Z410 $GB 9Z?,7 RZ) -.07_6 RJ3 -.7467 L)A SS_.9 NSA 143.4 $SA 29,9

B0£ ,Z938 BRA .3734 8C3 .7853 FSP -430 SGl 8Z6.8 SGZ 4Z0.6 THA J5,90 ELI 862,0 [LZ 110.0 ALF 120.95

LAUNCH DATE APR Z6 1964 FLIGNT TIN_ 82.00 ARRJVAL 0ATE JUb 17 1_G4

NELI OCENTR]C COe41C 01STANCE Z|?.?I8

RL ISO._S LAL -.00 LOL ZI5.80 VL Z_.T_T GAL -6.24 AZL gZ.80 HCA 93.65 SNA 126.55 ECC .ZITS? ;NC Z.7977 vl Zg.S_i

R? 108.95 LAP -Z.78 LOP 311.44 vP S?.ZSI GAP -9.7Z AZP 69.?3 TAL Z03.?I TAP Z9_.35 RCA 99.0Z APO 154.09 VZ _4.784

RC 97.80J GL -15.94 GP lZ,ZO ZAL 135.36 ZAP 20.?0 _T$ )Z?,S3 ZA_ |41.80 ET[ Z8.45 ZAC 90,18 _TC Z67.84 CLP -16.85

PLAN(TOC[NTRIC CO_IC

C) _Z,903 YHL 4.?_9\0LA ?.05 RAL T8,48 RAO 686_°9 V[L ]1._87 PTH _,14 VHP 6,TZ50PA 38.85 RAP 118.90 ECC 1.567I

LNCH AZNTH LNCH T|NE L-J TIN( INJ LAT IN] LONG IN] RT ASC IN] AZNTH ]NJ TIN£ PO CST T[N IN] Z LAT[NJ Z LONG

90.00 I 26 4Z Z460,|6 -Z4,67 57,66 30).T0 104.36 2 ? 43 1_60,2 -22,46 49,69

90.00 IS 10 16 4668,0Z 14,48 198.54 300.Z4 65.38 16 ZB I 4068.0 1l,01 191.$5

]00.00 Z 51 Z9 2186.97 -28.81 87.23 308.36 IOS.6Z ) Z? 5Z 1S67.0 -29.42 ZS.ZS

JOO.O0 J6 Z_-|9 A&13,4_ IS,SZ J?_.SZ 199,?Z 64.I3 IT 41 48 38|3.4 ]|,gZ ]?Z,_8

i10.00 4 ? ZO 1949.35 -Z8.88 ]8.11 30Z.Z8 109.14 4 _9 SO 1349.4 -ZS.99 ]O.]Z

II0.00 l? _8 49 4_Z3.81 18.36 163.57 29q.17 60.68 18 39 13 3623.8 14.31 156,80

ozrrERENTIAL COqRECTIONS NIO-CO_RS[ £XJ[CuT|ON ACCuRAC_ ORBIT 0£TERNINATION ACCuRAC_

TO] .1408 TRA -.3510 TC3 .7088 8AU ,Z401 8GT 8|3.1 $_R 4?4.9 )83 18Z,S ST Z14.5 )R Z96.? S) 478.9

ROE -.Z435 lIRA .0713 RC3 .38Z7 FAU .0SZZO RRT .3993 RR_r -.48]? RTF -.7345 CRT -.8403 CRS -.9696 CST .7115

FOE -.6716 FRA -.3018 FCS-Z.OZ64 88P 1470 SG8 941.6 RZ3 -,0880 RI5 -.7577 LSA 584.1N)A 146.2 SSA 29,6

80[ ,ZSJ| 8RA ,)SSZ 8C_ ._OS4 _SP -491 SGI 84Z.? $GZ 4L_,_ ?HA |?,64 ILl 93_.8 [LZ 97,8 ALF 124.27

LAUNCH DATE APR Z6 19(_1 FLIGHT TIM_ 84.D0 ARRIVAL 0ATE JUL 19 1964

HELIOCENTRIC CONIC 01STANCE ZZ4.40?

NL 180.55 LAL -.DO LOL ZlS.80 VL Z6.883 GAL -6.Z6 AZL 9Z.SZ PICA 98.79 SNA 127.37 ECC .ZlIZS JNC Z.SZI4 Vl Z9.596

RP 108,94 LAP -Z°89 LOP )|4.10 yP 37.34Z GAP -8.98 AZP 89.5S TAL Z04.SZ TAP 303.61 RCA 100.46 APO ]54.Z8 vZ 54,784

RC 99,676 GL -16,89 GP 13.14 ZAL ]36o31 ZAP Z).34 [TS 3_,33 ZA[ 141o49 ET[ 29.7| ZAC 91.ZS £TC Z67.77 CLP -19.70

PLAMI[TOCENTR_C CONIC

C) ZI.gZ3 VHL 4.68Z OLA S.97 RAL ??._Z RA0 6567.9 VEL 11.971 PTH Z.13 VHP 6.3ZZ 0PA 36.24 RAP 119.45 [CC 1,5608

LNCH AZNTH LNCH TII_ L-| TIN] INJ LAT [NJ LONG |NJ RT ASC |NJ AZNTH IN] Tl_ _0 C)T TIN INJZ LAT 1NJ Z LONG

90.00 I Z9 89 Z4ZZ.)4 -Z4,01 85.09 301,79 108.48 Z |0 21 1822,3 -2].68 47,21

90.00 14 5? 14 4e84.93 |5,z8 ZDO.SI 298.8? 65.8? 16 15 Z9 4094.5 11.89 199,Z7

100.00 Z 54 9 Z150.88 *IS.IS 34.76 _01.A4 |06.74 3 30 0 IS)0.9 -ZZ.6O Z6,88

JO0°O0 16 IS 48 444JoZS 16.34 18|,J? 298.36 84.62 17 Z9 46 38AI.2 J2.79 174.38

1]0.00 4 8 SZ |917.0! -Z8,]3 IS.88 _00,$1 IIO.Z? 4 40 49 1317.0 -Z§,]Z 8.01

]lO.O0 |7 17 31 4Z47.85 19.16 164,98 ZS_.SS 61.13 18 Z8 19 _647.8 18,16 158,14

D_FFER[NT]AL CORR[(T_ONS M|O-CO_I_ [X[CuT|ON ACCURACY ORBZT OETERNZNATION ACCuRACr

TOE .1506 TRA -.335S TC3 ,?ZT? 8AU .Z4_3 SGT 8|7,8 6GR 489._ $G3 Z05.3 ST Z_,O SR _?Z.6 S$ §_1.6

ROE -.ZZII RNA .O_96 RC3 .AZI7 FAU .05748 RRT .4414 RR_ r o.5380 RTF -.7378 CRT -.8794 CRS -.9614 CST .7439

roe -._696 rNA -.STSS FCS-Z, Z680 8SP Z519 SG8 9S3,1 RZ3 -,1051 R1S -.7676 LSA 619.7 NSA ]47.? SSA 29.D

BO[ ,Z876 ORA ,3457 _C3 ,84|0 FSP -581 SGI 8S5,7 )GZ 419.9 THA 19,74 EL; 34].9 £LZ a4.7 ALr ]2B._3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNEH 0IT( 4PR 26 1864

H(LIOC(NYRIC CONIC

RL 150.55 LAL -.00

RP 108.$4 LAP -Zo$B

RC 61.614 GL -17.83

PLAN(YO((NTR|C CONIC

C_ 21.650 VHL 4.693

LNCH AZNTN LNCH T|IA_

90.00 I $) )?

90.00 14 44 $?

100.00 Z 57 16

100.00 14 $ $8

110,00 4 10 45

110.00 17 6 $5

FLIGHT TII_I[ 86.00 ARRIVAL OAT( JUL 21 i$64

OlSTANC( $51.0T6

LOt. $15.80 VL $6.$64 ¢Ak -6.$9 AZL 93.06 HCA 101.$5 _4A 166.10 ECC .$0573 INC 3.0471 Vl 29.596

LOP 517.78 vP 3?.463 GAP -8.$1AZP 69.37 TAL 205.8? TAP 30T.81RCA 101.75 APO 154.46 V$ 34.785

G_ 14.15 ZAL 137.11 Z#P 26.58 (Y$ 335.39 ZAE 141.16 EYE 31.28 ZAC 92.31 (TC 267.75 CLP -22.71

OLA 4.95 RAL 76.14 RAO $567.$ V(k 11.955 PTH 2.13 VHP 5.$46 DPA 37.$5 RAP 119.84 (CC 1.3563

L-I T|I4( IN] LAT IN] LONG |NJ RT ARC tNJ AZNTH IN] TIN( PO CAT TIN IN] Z LAT IN] Z LONG

$386.31 -$3.36 52.64 100.13 106.56 $ 13 23 1766.$ -20.85 44.8?

4?$4.49 16.10 $0$.1$ $97.73 66.39 16 3 41 4164.5 16.78 J_5.0Z

2116.48 -$4.44 3$.46 299.?5 !07.78 3 3$ 33 15|6.5 -Z1.7? $4.66

4469.36 17.16 186.68 297.$3 65.14 I? 18 Z8 3869.6 13.66 175.81

1486.$$ -Z7.39 13.110 298.59 !11.30 4 42 16 1$86.3 -$4.$5 $.04

4272.$1 19.96 166.44 $95.75 61.66 18 16 ? 3672.5 16.0$ 159.54

OIrF(RENTIAL C(1RR(CTIOLS

TO( .1584 TRA -.3884 YC3 ,7365 BA_J .$519

R0( -.16$$ RRA ,9684 RC) .4666 FJU_ .06614

FOE -.9170 FRA -.4681 FC3-$.3$86 80 2558

80( .2628 MA .3366 BC3 .870$ FSP -639

MI0*C(AU_ (XI[Cu?ION ACCURACY ORBIT DET[i_41NATION ACCURACY

$GY 816.5 SCRt 505.0 SG3 Z)O.? ST $30.? !kQ 244°6 S) 58?.?

R/Q? .4819 RRF -.5965 RTF -.7373 CRY -.9115 CRS -.9496 C)T .7681

868 $61.$ RZ3 -.1$$$ R13 -.7769 L)A 659.8 N)A 149.5 $SA $8.1

$GJ 865.4 $G$ 410.6 YHA 26.26 ELI 328.8 ELI ?0.6 ALF 133.16

LAUNCH OAT( AP_R Z6 ISNb4 rLIGNT TIN( ,.00 ARRIVAL OAT[ JUL $3 1564

HELIOCENTRIC CONIC

RL 150.35 LAL -.00

RP 109.93 LAP -3.07

RC 63.408 GL -18.76

PLAN(T(XENTR|C CCNIC

C) 11.466 VNL 4.633

LNCH AZNTH LNCH TIN(

$0.OO 1 37

90.00 ]4 33

100.00 3 0 4?

100.00 .15 5Z 54

110.00 4 13 16

110.00 16 56 $1

OISIANC( $$7.725

LOL 215.80 VL $?.066 GAk -6.11 AZL 93.19 NCA 106.11 IMqA 128.76 (CC .20090 INC 3.1760 vl 29.556

LOP 3fO.93 vP 37.499 GAP -?.50 AZP 96.17 TAL $06.94 TAP 311.95 RCA 102.89 APO254.63 V$ 34.?97

GP 15.36 ZAL 1)7,76 ZAP $9.83 [Y8 334,16 ZA[ 141.39 EYE _3,23 ZAC 93.4? ETC 267.76 CLP -25189

OLA 3.88 RAL 75.19 RA0 658?.9 V(L 11.952 PTH $.13 VHP 5.$98 0PA 38.41

k-I TIN( IN] LAY IN] L(:NI; IN] RT A$C IN] AZNTH IN] TIN( PO C)T TIN

2351.95 -$$.86 50.$? 299.70 107.47 2 16 $0 1751.8

4?$4.84 16,96 _$.$? $96.80 66.95 15 $$ 37 4154.8

Z083.60 -23.73 30.$5 $$8.31 109.73 3 35 31 1483,6

4468._0 17.97 184.86 $96.36 65.?O 17 ? 55 _98.)

1956.96 -$8.65 11.84 $97.10 116.$4 4 44 9 165?°0

4597.71 20.?7 167.96 $9A.87 66.$$ 18 8 36 3697.?

OIrFER(N?IAL CGRR(CTIONS

TOE .1557 TRA -.3124 ?C3 .7336 8AU .1563

ROE -.|68| RRA ,1111RC3 .$108 FAU .06964

F0(-1.0678 YRA -.5486 FC3-$.8086 86P $584

80( .1361 (IRA .1316 8C3 .8f33 FSP -?$?

NI0-C, Ot, MS( EXECUTION ACCURACY

SOT 80_.A $_ $34.5 $03 $$8.9

RRT .9614 RNIr -.6354 RTF -.7_19

$68 969.1 R23 -.1478 R]3 -.7860

S61 87Z.0 SO) 425.8 mA 25.38

RAP 160.05 (CC 1.3553

IN] $LAT IN] Z LONG

-$0.04 42.66

13.66 196.85

-20.96 12.56

14.54 I??,51

-$3.40 4.19

16.89 160.9T

C_81T O(T(RNINAYZON ACCURACY

ST 236.5 8R 21$.4 $) 647.2

CRT -.9360 CR$ -.9319 CST .785Z

LSA ?04.5 N)A 151.5 3SA Z7.1

ELI 313.D EL2 35.6 ALF 138.27

LAUNCH 0AYE APR 26 1964 FLIGHY TIN( $0.00 ARRIVAL OAT( JUL Z) 1964

_[LIOC(NYRIC C._IC

RL 150.55 LAL -o00

RP 108.$) LAP -).14

NC 85.661 GL -15.69

PLAN(T(X(NYRI( CONIC

C) 11.154 VHL 4.661

LN(H AZNTH L_H TIN(

90.00 J 41 5

90.00 14 Z) ZR

100.00 3 4 4$

lOO.O0 15 4$ Z)

110.O0 4 16 3

110.00 16 47 40

LOt. Z15.80 VL 27.147 GAL

LOP 314.08 VP 37.558 GAP

GP 16.65 ZAL 130.23 ZAP

DISTANCE 244.351

-6.32 AZL 93.31HCA 108.Z? )NA 1$9,34 [CC ,19671

-6.83 AZP 88,96 TAL $0?.72 TAP 315.99 RCA 103.90

33.31ErS 335.73 ZAE 141.37 [T( 33,60 ZAC $4,73

OLA 2.65 RAL 74,$8 RAO 6567.$ VEL 11.947 PYH Z.13 VHP 5.278 OPA 36.72

L-| TIN( IN] LAT IN] LONG IN] RT ARC IN] AZNTH IN] TIN( _ CST TIN

$318.39 -$1.95 48.18 297.48 108.33 $ $0 43 1718,6

4765.58 17,?$ $05.86 $96.09 6?.56 15 45 14 4185.6

Z051.$Z -23.03 $8.17 297.08 109.61 3 )8 57 1451.9

4S$7.48 18.76 186.41 295.65 66.31 16 57 56 3951.5

1866.76 -25.$1 9.$$ $95.84 1|3.I$ 4 46 31 1558.8

4363.41 $1.58 169.51 _4.$1 " 66,86 17 36 44 3?$3.4

INC 3.3088 Vl 29.596

APO 134.78 VZ $4.790

(TC 267.83 CLP -ZR.ZT

RAP 150.05 [CO 1.3514

IN] $ LAY IN] Z LONG

-18.Z4 40.55

14.54 190.65

-$0,|4 $0.56

15.45 179.Z4

-26.56 Z.44

17.?6 16Z.46

0IFFER[NTIAL CQRRECTION$

T0( 11T04 TRA -.304& TC3 .?ZOO 8AO .Z607

RO( -,1858 IRA .1869 RC3 .$614 FAU ,O?671D

Fo(-l.zAoe FRA -.6466 FC3-$.1093 8SP $6']14)

80( .Zl?$ MA .330$ 8C3 .9130 F)P -858

R|O-CCt#IS( EXECUTION ACCURACy _81T DETERNINATION ACCURACY

$67 ?$4.$ SC_ 567,8 SG3 $90.1 ST $40.6 SR 173,5 $S 711.4

IraQI .5547 N/tqr -.7169 RTF -.?$46 CRT -.9615 CR$ -,8693 CST .7676

868 976.2 R$3 -.J?0$ R16 -.7976 LSA 755.4 NSA 153.$ $SA $5.9

SGI 877,7 SC_ 457.5 THA 29.18 ELI $95.$ EL) 19.3 ALF 144.$2

LA_NCH OAT( APR $6 I H4 rL|GH? TIN( 98.00 ARRIVAL DATE JUL $? J$54

H(LIOC(NTRIC CONIC 0|8TANC( $50.953

RL 150.55 LAL -.00

RP 10R.96 LAP -3.$1

RC 67.740 GL -ZO.63

PLAN(T_ENTRIC CONIC

C3 Z1.306 YHL 4.916 OkA 1.83 RAL

LNCH AZMTff LNCN TIN( L-| T|N( |NJ LAT

_3.00 I 47 0 $$86.$9 -$1.$4

$0.00 14 12 11 4814,?$ 18.53

100,00 3 9 I$ $061.16 -L_.$I

|00,00 13 35 41 4$5?.13 Ig. S8

110.00 4 19 $4 1801.44 -$$.17

110.O0 16 38 58 4349.64 $$.18

OIFFERENTIAL COIRI[CTION8

TO( .IGRZ TRA -.3036 TC3 .M99 BAli _1_63?

ROE -,0981 RRA ,14_8 RC3 .6171FAU .08418

FOE-I,4))6 FRA -,7550 FC3-3.4806 88P $645

80( .1961 8RA ,3356 8C3 .$$56 rSP -935

LOt. Z15.80 VL $7.$$1 GAk -6.$3 AZL $3,46 HCA 111.43 SNA 128.85 (CC .19107 |NC 3.44e4 vl $9.556

LOP _?.$6 VP 3?.616 GAP -6.18 ASP _NI.?4 TAL Z08,_ TAP 319.94 RCA 104.79 APO 134.95 V) 34.753

GP ]8.08 ZAL 1_8.$8 ZAP 37,0J (TS 3_?._ )A[ 141.84 (T( 38.4? ZAC 96.15 [?C $6?.$5 CLP -3_.97

73.?J RA0 856?.9 V(k ]i.946 P?N $.13 V1NP 4.98? 0PA 41.16 RAP 119.86 ECC 1.3606

|NJ LONG |NJ RT ARC |NJ A_ATH IN] TIN( POC)Y T|N IN] _ LAT |NJ Z LONG

48.07 $98.48 109.J8 $ $$ 7 I686.3 -18.43 38.5)

ZO?._O $95.89 64.Z0 15 35 $8 4516,8 15.41 _0.$$

_8.18 198.0? 110.43 3 AS $3 1451.$ -1_.33 18.64

188.$$ $93.13 68.95 16 48 38 3957.I 16.$9 18].00

8.$1 $84.?$ 113,93 4 48 $$ 1801.4 -$1.?$ .?6

171.16 $93.?4 63.4? J7 $1 $8 3?49.6 18.64 163._6

NIO-COUW_M[ ELOCUTION ACCURACY ORBIT 0[TERN/NATION ACCURACY*

_T ?89.$ $GN 609.$ 863 353.$ ST $39.$ M 135.) $$ ???.)

RRT .$?$4 RRF -.?65? RTF -.?056 CRT -.$?$3 CR$ -,858? CST .Y$Sg

$68 981.4 R$$ -.1940 RI3 -.8085 L)A 809.4 N)A "155.0 86A $4.6

$GI 879.1 $GZ 416.1 THA 33.90 ELI $?3.6 EL) $6.1 ALF 150.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH OA[[ APR Z6 1964 FLIGHT T|l_ 94•00 ARRIVAL 0ATE JUL 29 1964

HELIOCENTRIC CONIC

RL 150.35 LAL -.00

lP 100.90 LAP -3.26

NC 69.666 GL -ZloSm

PLANE TO([NTRJC CON1C

C3 21.311 VHL 4.616

LNCff AZMrH LNC_ 751_

90.00 I 52 E6

90.00 14 Z 27

100•00 3 14 11

100.00 15 23 Z3

1]0.00 4 23 17

110,00 II _0 46

DISTANCE ZS7.330

LOL Z]3.B0 YL Z?,Z85 GAL -6.34 AZL 93,59 MCA I]4.39 _A 130.29 [CE °18993

LOP 330.43 VP 37.666 GAP -5.56 AZP 88.30 TAL 209.21 TAP 323.80 RCA 105.35

6P 19.64 ZAk |36.73 ZAP 40.95 [Y$ 336.62 ZA[ |42,18 [T[ 45.90 ZAE 97•62

1NC 3•5902 vl Z9,596

4PO 155,04 v2 34.79T

ETC 268,13 CLP -36,69

DLA .61RAL 73.16 RA0 6387.9 V£L ]].943 PTN 2.13 VHP A.724 0PA 4Z•83

L*]-TSN_ IN] LAT |NJ LONG 5NJ RT ASC IN] AzNrH |NJ TIN] PO CST T_N

2254,59 -Z0.S2 44.03 295.67 109.95 Z 30 Z 1634•6

4646.60 19•)2 209.80 295.28 66.69 13 23 16 4248.6

1991.00 -21.S8 24,2_ 295.24 111.20 $ 47 22 1391.0

4387.4Z Z0.38 I SN_.13 Z94.83 67.64 16 _9 53 3967.4

1774.69 -24,42 6.49 263.94 114.70 4 32 5Z 1174.7

4376.49 23.19 172.76 29).46 64.13 17 4_ 45 3776.5

RAP 119.31ECC J,3507

IN] 2 LAT IN] 2 cC_G

-17•62 36.56

16.ZB 202.45

-18.51 16,77

17•17 162.83

-Z0•88 359•13

19,52 165,56

DIFFERENTJJL CORRECTIOI_

TOE •1622 TRA -.30641 7C3 .6450 6AU .2_6

RO[ -.0_71 RRA .1621 RE3 .6761FAU ,09207

FOE-1.6470 rNA -.6655 FC5-3.7402 6_JP 2655

60E .17Z0 MA .3470 8C3 .9136 FSP -1049

NIO-COI.MS_ [XJ[CUYJON ACCURAC_

S6T 733.0 SGR 661.A S63 358.9

RRT .5799 RRf" -.81_? RTF -.$T44

SG_ 966.7 R23 -.2116 R13 -,8233

SGl 660.5 $GZ 449,7 ?HA 3_.84

LAUNCH DATE AI_ ZQ 1964 FLIGHT TII_ 96.00

HELI(X[NT_SC CONIC

RL 150.33 LAL -.00

RP 106.6_ LAP -3.31

RC 72,026 GL -22.36

PLAN_TOC[NTREC CONIC

¢5 21,363 VHL A,AEZ

LNCH AZMTH LNCH TINt

eo.oo I 56 30

90.00 13 53 11

100.00 3 19 44

100.00 15 IA 38

110.00 4 27 44

110.00 J6 2_ 7

LO_. 2J5.60 vL 2Y,339 GaL

LOP 333.tO VP 37.709 GAP

GP 21.33 ZA_ 1_0.75 ZA@

CWBZT DETERNINATJON ACCURACY

ST 232.E SR 95.0 SS 84_,7

err -.9447 CRS -•6278 CST .7829

LSA 867.6 NSA 156.6 S$A 23,4

ELl 249•Z [LZ 29.0 ALF 158.56

ARRIVAL DATE JUL 5] 1964

01STANCE Z64.0BZ

-6.34 AZ_ 93.74 HC_ 117.73 _MA J30.67 EC( .J6722

-4.96 AZP B_.Z6 T_L ZD�.#O TAP 327.34 RCA ]06.21

45.1_ £TS 340.08 ZA( |AZ.SI (T[ 43.95 ZAC 99.26

OLA *.23 RA_ 72.77 RA0 6567o9 ¥[L |1.946 PTH Z,13 VHP 4.491 0PA 44,65

L-_ T|N( IN] LAT IN] b(_ _NJ RT ASC IN] AZNTH IN] TIN( P_ CST TIN

2223.17 -1_.76 42.03 295.05 110.69 2 35 33 1623.2

4861._1 ZO.II 211.87 295.16 69.64 15 14 32 4281.Z

1961.12 -Z0.93 22.32 294.61 |11.96 3 52 25 1361.1

4618.49 21.17 192.12 294.73 68.39 16 31 36 4010.5

1746._6 -23°66 4,62 293.27 113.43 4 56 53 1546.3

4404.1_ 24.00 J74,32 293.40 64°90 J7 36 3J 3804.J

]NC 3.7_J3 vl 29,)96

APO 155.1A v2 34.802

[TO 268•37 CLP -40.76

RAP 118.54 [CC i.3516

JNJ Z LAT IN] Z _OqG

-16.78 34.63

17,16 _O4.d4

-17.67 14.95

18.05 184.71

-20.04 _57.)_

_0.42 J6_•2J

OSFFER£NTJAL C_RRECT|ON$

TD( .1498 TRA -o3130 TC3 .36_2 6AU .2_6

ROE -.0067 RRa ,16Z1RC$ .745] rAu .10029

_0[-1,66.q0 rlA -,9797 FC_-4.0641 _$P _701

BO[ .1500 MA .3639 BC3 .9480 FSP -1175

_AUNCN OAT[ APR Z6 J964

NELIOCEN;RiC CONIC

RL 130.55 LAL -.0O

NP 108.87 LAP -3.35

RC 74.214 GL -23.57

P_AN4[T_[NT_iE CONIC

C3 2J.460 VHL 4,6_2

LNCH AZMYH LNA[H YJ_q[

90.00 Z 5 11

I_I0.O0 13 44 17

100.00 3 75 36

100.00 13 6 13

IZ0.00 4 32 49

110.00 16 13 50

LOt. 215.80 VL 21.364 6AL

LOP 336,77 VP 37.747 GAP

6P Z3.ZO ZAL 138.62 ZAP

NZO-CCI,_R_IE ECECUTION ACCURACY

sGr 693.3 $GAf 724.9 663 3_6.3

RR7 .5633 RRt* -.8532 RTF **6274

SG8 1003,0 R2_ -.2141 R13 -.9448

S61 867.1 SGZ 468.1 THA 47.26

FLI&HT TJ_ 98.00

_81Y 0[T[RNINAYION ACCURACY

ST 220.1SR 71.6 $S 917.1

CRT -.6097 CRS .0111 CST .75)9

LSA 933.0 NSA 137.7 SSA 22.2

_LI 224.? EL2 53.7 ALF 168.05

ARRIVAL DaTE AUG 2 1964

0/STANC[ 270.608

-6.$3 AZL 93.90 HCA IZ0.91 S_A 130.99 ¢CC ,18490

-4.39 AZP 6?.99 TAL 210.Z7 TAP 331.10 RCA 106.77

49,53 £TS 341.G1ZA[ IA2.75 ET£ 50.65 ZA( 101.0Z

DLA -]°26 RAL 72.49 NAO 6367.9 VEL 11.95Z PTH Z.13 VHP 4,Z69 OPA 46.65

L-I _IN( INJ LAT JNJ LON6 INJ R7 A$C |NJ AZNTH JNJ TIM_ P_ CST TIN

2191.63 -19.01 40.03 294.60 115.39 2 45 43 1391.6

4914._)0 20.69 214.03 293.23 70,44 15 6 12 4314.9

193].16 -Z0.06 20.43 294.15 ]12,64 3 56 6 1331.2

4650.60 21.96 194.18 294._1 69,19 16 23 44 4050.6

1721.8Z -22,87 3,J7 292.79 116.12 3 1 31 1121.8

4432.72 24.81 176.34 293.52 65,70 17 29 42 5632.7

INC 3.9019 vJ 79.596

APO 155.21 VZ 34.80?

ETC 268.68 CLP -43•08

NAP 117.43 E(C 1.353?

IN] 2 LAT ]NJ 2 LONG

-1_.93 32.71

18.04 206.57

-16.82 13.13

-19,18 355.96

21•3Z 168.94

DIFFERENTIAL CCI_RECTION$

TOE .1270 TRA -.3313 TO3 .5072 8AU .2756

ROE .0459 RRA .2026 RC3 .8157 FAU .108_5

FDE-2,1309 rRA-5.0B60 FC}-4.3670 BSP 2757

8of •J 330 864 .388_ 8C3 .9_O6 FSP -1295

NXO-C(_kqS[ [X[CUTZON ACCURACY C_BIT DETERMINATION ACCURACY

S6T 643.0 SGR 796,3 S63 453.1 ST 200.0 $R 96,9 SS 989.0

RRT .5069 RRF -.6658 RTF -.34?2 CRT -.O01Z CRS .7060 CST .6858

$6_ 1025°1 R23 -.1947 R13 -,6714 L$A _000.9 NSA 158,8 $SA 20.9

$GJ 899.8 $GZ 491.| 7NA 56.00 ELI 200.0 £L2 96•9 ALF J79.96

LAt._CH 017[ APR Z_ 1914 rLIG_T TIK i_O._ ARRIVAL DATE AUG 4 1964

H[LIOCENTRIC C(_IIC

NL 150.53 LAL -.00 LOL Z15.80 VL 27.4_0 GAL

• P 108.05 LAP °3.37 LOP 339,94 VP 37.779 GaP

RC 76.427 GL -24.62 GP 25.19 ZAL 138.33 ZAP

PLAN(T(_EN?RJC CONIC

C3 21.399 _ 4.647

LNCM AZMTH LNCM T|M_

90,00 2 12 36

90.00 13 _3 39

100.00 3 32 51

100.00 14 56 5

110.00 4 36 }4

110.00 1_ 8 31

OI_FENENTSAL COI_RECTION$

T0E .0944 TRA -.3346 TO3 .4111BAU .2831

ROE ,1076 RRA .Z241 RE3 .EGO1 FAU .J1576

FDE-Z°3692 FRA-J.JA?7 7C)-4.6407 BAP 2626

8D£ ,1431 _I'A .419d 8C_ .9604 FSP -1414

01STANCE 277.107

-6.31 AZL 94.07 HI(A IZ4.O7 _A_A 131.25 £CC .1829ZINC 4.0133 vl 29.596

-3.84 AZP 67,72 TA_ 210,84 TAP 334.72 RCA 107,24 APO 155.28 V2 34.813

34,14 (T$ 343.29 ZA( 142.85 (T[ 56.01ZAC 102.90 (TC 269.06 CLP -49,66

DLa -2,36 RaL 72,34 RAD 6367,9 VEL 1J.957 PTH 2,13 ¥HP 4,JJ60PA 46,60 6AP ]15,97 ECC 1.35_5

L'I Tllv_ IN] LA7 IN] LON_ IN] R7 A$C ZNJ AZNTH IN] TIN_ PO C67 TSN /NJ Z LAT IN] 2 L'rO_NG

2159.67 -J8._0 )8.03 294,33 J|2,06 2 46 _6 1339.7 -15.D) )0,78

4_30.00 Z].68 216.31 295.49 ?],32 14 58 9 4350.0 16.93 208.71

I_K)0,$2 -|9,25 16.54 293.66 113.32 4 4 32 1300,6 -15.93 fl.32

4_4.09 22.?5 J_6,35 295.06 _0.07 ]6 |6 9 4064.1 19.83 J88.?T

1693,06 -22,06 ].51 292,46 ]16,80 5 6 49 ]095.1 -18,29 354,41

4462.59 23.64 176,27 295.82 66,3? ]? 25 ]4 3862.6 ZZ.25 170.76

MI0-COi,NI_M[ [XI[CUTION ACCURACY CIRBITO(T(RN]NATZON ACCURACY

6GT 592,4 $_ 882.) $63 468,? ST 175.6 SR ]38.4 SS Z060.?

RRT ,40_IORN1 r -.9116 RTF -.4200 CRT .1736 CRS •9115 CST ,_468

$G_ J062.6 R_3 -,1436 RI3 -.9020 LSA J074.8 _$A 159.8 S$A 19,?

661 9._0,0 6¢2 _J4,4 TNA 67,7J ILl J63.4 (L_ 149.3 4LF 29._3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 1. 1964)

LAUNCH DAT_ APR 26 1964 FLIGHT TIldE 102.00 ARR|VAL OAT£ 4UG 6 1964

HELI C_ENTRIC C_IC

RL 190.55 LAL -.00

RP 108.83 LAP -3.J9

RC 78.660 GL -25.73

PLANE T_ENTR]¢ CONIC

C3 2J.784 VHL 4.667

LNCH AZHTff LNCH T]M_

90.00 Z 20 51

90.00 13 Z? 9

100.00 3 40 34

;00.00 ;4 90 7

IlO,O0 4 43 4

lI0.O0 I6 Z 6

DIFFERENTIAL C(_RECTJ(_q_

TOE .0907 TRA -.}841 TC3 ,Zgg3 6AU .Z948

ROE .I?TZ RRA .2461RC3 o967l FAU .JZZS8

r02-2.6523 rRA-I.Z773 FCA-4.8716 8SP 3008

8OE ,IB43 BRA .4962 BC3 Io0]23 FSP -|_32

0;STANCE 283,980

LOL 219.80 VL 27.490 GAL -6.29 AZL 94.26 NCA 127,Z4 SNA

LOP _3.II VP 37.B06 GJP -3.3] AZP 8?.42 TAL 2J0.90 TAP

GP 27.30 ZAL J37,92 ZIP 58,93 ITS 349.J7 ZA[ ]42.65 EYE

|3|.46 ECC .18124 |NC 4.Z382 VJ 29.996

338ol4 RCA 107.63 4PO 195.28 v2 34.820

6J,96 ZAC ]04,�J ETC Z69.51 CLP -54.90

OLA -3.48 RAL 72.3| RAO 6967.9 VEL 11.963 PTH 2.]3 VHP 3.981 OPA 91.10 RAP 114.11ECC 1,3989

L-] TIN| IN| LAT |NJ LONG IN| RT A$C IN| AZNTH |NJ TZNE PO CST T|N /NJ 2 LAT IN3 Z LOqG

ZJZE,SZ -17.3_ 36.00 Z94.Z2 1|Z.74 2 56 17 1926.8 -14.12 28,B1

4986.96 22.46 2|8.73 Z95,94 ?2.29 14 30 16 4387.0 ;9.83 21J.O5

lg6g,67 -]8.40 16.6] 295.74 |19.98 4 II 43 I269.T -15.01 9.47

4719,34 2),5_ J98,66 295.54 71.04 16 8 46 41J9.3 20.75 I90.99

1667.72 -ZI.ZI 359,85 292.30 |17.45 9 12 92 J067.7 -]7.37 352.B_

4494,06 Z6.47 150._4 294.33 67.54 IT |7 0 3894.1 23.I9 17Z.?1

N|D-COUR_iA[ EXE2CUT]CN ACCURACY C/RB1T DETERMINATION ACCURACY

SGT 552,4 SGR 976,6 5G3 50|,9 ST 159.0 SR 237,3 Ss 113Z.5

R_T .227f RRI r -.9322 RTF -,22?? CRT ,0Z44 CRS ,9661 CST .2683

SGe J|Z2.0 RZ3 -.0753 RJ3 -.9293 LSA IJ56.2 MSA 160,Z SSA 18.4

SGl 988.| $G2 53|.7 THA 79,64 ELI "237.9 ELI 154.9 ALF 88.41

LA_CH 0ATE APR 26 I�e4 FL|GHT TII¢E 104.00 ARR|V4L OATE AuG 8 1964

H[LIC_ENTRIC C(_41C

RL J90.3_ LAL -.OO

RP 108,81 LAP -3,39

RC 80.9IZ GL -Ze.90

PLAI_[T(X[NTRIC CONIC

C3 22.019 VHL 4,69Z

LNCH AZMTH LNCH TIM_

90.00 Z 30 l

90.00 13 18 40

100.00 3 49 JO

IO0.O0 14 42 11

ll0.O0 4 52 Z4

II0.OO IS 95 27

01FFERENTIAL COI_RECTI(_N5

TOE -.0078 TRA -.A224 TC3 ,|U? BAU .3|OG

ROE ,2934 RRA .2GG3 RC3 ].0419 FAU .12778

FOE-].�O]4 FRA-J.3406 FCA-3,0ZAI 8SP 3248

BOE .2935 BRA .4993 BC3 1.0551FSP -1624

0lSTANCE 290,02T

LOl. 2]9.tD VL 27.A72 GAL -6.26 AZL 94.46 H(A 130.40 SNA

LOP 34e,28 VP 37.829 GAP -2.80 AZP 87,1l TAL 211,05 TAP

GP 29,_2 ZAL J37,34 ZAP 63.84 [T$ 347.27 ZA( ]42.|| ETE

|31.62 ECC .1798I |NC 4,4992 v! 29.996

34|.45 RCA 107_95 APO 159.28 vZ 34.8_?

_,37 ZAC I07.03 _TC Z?0.04 CLP -99.9_

DLA -4,86 RAL 72.39 RAO 6967.9 VEL 11.975 PTH Z.I3 vHP 3.877 OPA 53.51 RAP ;IJ.B5 ECC 1.3624

L-| TIN| IN| LAT |NJ LONG [NJ RT ASC |NJ AZNTH ]NJ TItAC PO CST T|N IN| Z LAT IN| Z LC_NG

Z092,67 -I6.44 33.91 294.29 113.39 3 4 54 J492.7 -13.13 26.T9

5021.30 23._ 22]._5 2_6,59 73.37 14 42 26 4426.3 20.79 215.57

1837.33 -17.4_ 14,64 293.?9 114.63 4 19 48 1237.3 -14.03 7.96

4736.86 24.36 ZOl.16 29e.2| 72.12 16 1 2fl 4196.9 21.69 ]93._8

|639.39 -ZO.)I 358.|4 292.3] |IB.10 9 19 43 1039.4 -I6.40 391.Z0

4927,58 Z?.AZ 182.57 295.03 68.61 17 |0 55 3927.6 24.17 lT4.82

NIO-COuR$_ [XJ[CUTION ACCURACF (ARBIT 0ETERMINAT|Ot4 ACCURACY

SGT 54|.2 SGR 1075.9 5&3 529.0 ST 135,6 $R 325.9 SS 1]99.6

RRT -,0292 RRI r -.9474 RTF .04|3 CRT -.3946 CRS ,9847 CST -.|965

SGE J204._ 223 -.0044 RI3 -.9475 LSA 12dZ.2 MSA 160.8 $$A ]7.2

SGJ |O?6,J $G2 340.9 ?HA 91.12 ELI 331.6 (L2 14),0 4LF _D1.84

LAUNCH OAT£ APR 26 1964 FLIGHT T]I_I[ J06.00 ARRJVAL 04r£ AUG 10 _96a

HELIOCENTRIC CONIC

RL I50.99 LAL -.00 LOL ZIS.BO VL 27.487 GAL

RP I08.79 LAP -3,39 LOP 349.46 VP 37.848 GAP

RC #3.I79 GL -2B.J6 GP 31.84 ZAL 13G.G| ZAP

PLANET(XENTR|C C(_qiC

C3 22,919 VHL 4.724

LNCH AZNTM LN_H TJIA(

90.00 Z 40 16

90.00 13 10 1

IOO.OO 3 98 49

IO0.O0 I4 34 I0

110.00 3 0 99

ll0.O0 19 48 49

DIFFERENTIAL COI_R(CTION$

TOE -.0807 TRA -.46G411TC5 .0231 8AU .]320

ROE .3375 RRA .2894 R(3 I.IJZ6 rAU .|3|33

FO[-3,Ig?I FRA-I.AB23 rC3-5,0992 85P 3609

BOE ._470 BRA .5471 BC3 1.1129 FSP -IF09

0[STAN_£ 296.448

-6.Z2 AZL 94.68 HCA 133.57 SNA 131.T3 ECC .1T862 INC 4.6803 V! 29.596

-2,5J 4ZP 86.77 TAL 2IJ.I0 TAP 344.66 RCA 108.20 APO 159,26 v] 94.855

68.82 ETS 349.65 ZA[ 141.14 ETE ?9,04 ZAC I09.Z4 ErC 270.63 CLP -64._}

OLA -_,90 RAk 72.60 RAO 6967.9 V[L II,987 PTH Z,14 VHP 3.810 OP4 96.00 RAP 109.16 ECC I.}67Z

L-| T]l_ |NJ LAT IN| LONG IN| RT A3C |NJ AZNTH |NJ T]IAE P_ CST T|N INJ _ LAT IN| _ LONG

2056,73 -15.43 3|.73 Z94.53 114.03 3 14 53 1456.7 _12.08 24.68

5068.7| Z4.05 224._0 297.45 74.58 J4 54 30 4468.7 21,_0 2;6.3;

1803,35 -|6.52 |Z.59 294.02 11_.21 A ZB 52 1203,3 -_Z.98 9.98

4797,32 25.18 20_.88 297.09 73.33 15 54 ? 4197.3 Z2.65 ;95.99

1609.79 -J9.39 356.38 292.50 118.74 5 27 29 1009.8 -15.37 _49.52

4563,70 28.20 185.02 295.97 69.82 I? 4 5Z }963.7 29.19 177.;4

M|O-COU_$[ IX|CUT|ON A(CURACY C_BJT OETERHJNATIC_N ACCURACY

SGT 57S.O S_R 11P0.5 3_3 549.e sT le6._ sR 413,_ SS 1_4,_

RRT -.3J24 RR'F -.9590 RTF .3309 CRT -.6939 CR$ ,9924 CSr -.6069

$G8 J3|4.4 RZ3 .0507 213 -.9583 CSA 1338.1RSA 161.3 SSA ;5.9

$GI |197.9 SGZ 541.J ?HA 100.96 ELI 44?.4 EL2 1_4.Z ALF 109,71

LAUNCH OATE APR 26 J964 FI,.IGHT TIradE |0_.00 ARRIVAL DATE AUG ;2 ;964

HELIOCENTRIC CONIC 0/STANCE 302.843

Rk 190.55 LAL -.DO LOt. 21_.B0 VL 27.49? GAL -6.17 AZL 94,93 HCA 136.73 _k_lA 131.80 ECC .17762 ]NC 4.9260 VI 29.996

RP 108 .?G LAP -3.37 k(_ _JZ.G4 VP 37,_$Z GAP -1.64 AZP 86.41 TAL 211.04 TAP ]47.77 RCA 10B.Ag APO 155.21 v] 54._43

RC 89.49B GL -29.53 GP 34.24 ZAb J)9.72 ZAP 73.78 ETS 352.33ZAE 1)9.72 ET[ BI.?6 ZAC Ill,55 ETC 271.29 CLP -70,29

PLAN_TOCENTRIC CC_I|C

C3 22,_Be VHL 4.763 0LA -7.24 RAb 72.91RAO 6557,9 VEL 12.OO3 PTH 2,|4 VHP 3.779 OPA 9B,95 RAP I06.04 ECC 1.3734

LNCH AZNTH LI_H T]14¢ L-| TIN_ |NJ LAT |NJ L_ |NJ R? A$C IN; AZNTH IN; TIME PO CST TI_ |NJ 2 LAT IN; 2 LO_I_

90,00 2 31 47 2018,43 -14,_t 29.43 294.95 l|4,_G 3 25 26 1418,4 -10,93 _ 22.45

90.00 J3 | 3 5l|_.0| 24._5 ZZ?.AS 298.59 75,97 14 26 18 4915.0 22.6_ 219,3G

I00.00 4 9 40 J?$?.ZO -|3.45 |0.43 294.43 115.9] 4 39 7 1167.2 -II.B5 3.50

100.00 ]A 29 51 4841.47 25.0] Z06.90 298.2] 74.?1 15 4S 33 42A|.S 29.89 19S.B9

110,O0 3 9 99 ]5?8.34 -18.32 354.33 292.85 ]19.38 5 36 J7 9?$.3 -14.Ze 947.76

IJ0.O0 15 42 1 4603,]0 29.0_ ]8?,?4 2_?.15 7|.21 |6 _8 44 4003.| 26.25 179,71

OIFF[RENTZAL C(_qR(CTION$ N|O-COU_51[ [_J[_UTJON A(CuRA_Y (_IT D[T_RNINAT|ON ACCURACY

T0E -.17|4 TRA -.5]B3 TC3 -,1312 BAU .357_ SAT 6?3.4 SGR ]ZB2,3 $_3 96D.3 ST 279._ $R 32_.3 $$ 1320.?

ROE ,42?] RRA .3000 RC9 1.1727 FAU .13_35 RRT o.5492 RRF -.�GTG RTr ,5690 CRT -.86]0 CRS ,9961 CST -.$16]

FOE-5.3542 rRA-1.3854 FC3-9.0501BSP 4033 $G8 |448.4 RZ3 .089| R|3 -.9G45 L$A 1439.? N$A 162.| S$A |4.6

BOE .4602 8RA .9990 _C3 I,]800 FSP -J745 SG| |349.4 SGZ 536.4 THA 109.27 ELI 58]._ EL2 128,6 AL_ ]J9,93

I_ZO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964

LAUNCH DATE APR Z6 1964 FLIGHT Tllq[ JL0.00

HELIOCENTRIC CONIC DISTANCE 309.ZIZ

RL 150.55 LAL -.00 LOL 215.B0 VL IT.SOl GAL -6.11 AZL 95.Z0 HCA 139.90 SleA

RP JOe.?5 LAP -3.55 LOP 355.81 vP 37.8?4 GAP -1.38 AZP 8G.OZ TAL ZlO.8_ TAP

NC 8?.Y4R GL -31.OZ GP 36,7I ZAL 154.66 ZAP 79.64 ETS 355.55 ZA[ 137.85 EYE

PLANI[TOCENTRIC CCNIC

C) 23.155 VHL 4.812 OLA -8.68 R_L 73.35 RAG 656?.9 VEL IZ.OZ2 PTH 2,15 VHP

LNCH AZNTH LNCH TIN( L-I TIN( IN] LAT IN] LC_0 IN] RT ASC |NJ AZNTH |NJ TIN(

RD.DD 3 A 49 1977.JD -J3.19 _6,9_ Z95.59 115,29 3 57 46

90.00 ]Z 51 29 5166.30 Z5.65 Z30.90 Z99.91 77.58 14 17 36

lOG,GO 4 ZJ 56 I?28.30 -14.28 8,|5 295.05 116.54 4 50 44

JOG.DO JA J? 3 4890,33 Z6.BA ZIG,Z9 799.60 ?6.$Z 15 38 34

lEO.DO 5 ZG 33 I544.71 -17.|S 55Z,59 293.41 IZ0.0Z 5 46 |8

liD.DO 15 34 55 4646.66 50.01 190.eO Z98.61 72.81 16 5Z ZZ

DIFFERENT|A[ CORR£CT]ON8 NZD-C(_JR_ EY_CUYION ACCURACy

TDG -.2805 TRA -.5753 TC3 -.2934 BAu .3e8| SGT 819.5 S_ 13YR.I 903 5(_.Z

ROE .3225 RRA .3097 RC3 1.2188 FAU .13_74 RRT -.1_56 RNF ".9?41RTF .7238

FOE-3.4982 FRA-J,3339 FC3-4.8882 89P 4537 8G8 |(}04._ RZ) .1|40 RI3 -.9687

BDE .39_O (IRA .6534 8¢3 1.2537 FSP -1750 SGI ]514.8 S0Z 528.7 THA 1J6.17

LAUNCH DArE APR 28 J904 r_lG_T rIN( IIZ.OO

HELIOCENTRIC CONIC D|$TANC[ 313.537

RL 150.55 LAL -pO0 LOt. Z15.80 VL Z7.500 GAL -6.04 AZL 95.52 HCA |43.0? _A

RP 1OR.TO LAP -3.31 LOP 358.99 VP 37.982 GAP -,94 AZP 85.38 TAL 210.62 TAP

RC 90.0A9 GL -32.05 GP 39.Z5 ZAL 133.41 ZAP 83.30 ETS 358,85 2AE 135.50 ETE

PLAN(TOCENTR|C CONIC

C3 2)°755 VHL 4.874 OLA -J0.Z8 RAL 73.90 RAG 65(_J.0 V[L 12.047 PTH 2,15 VHP

LNCH AZNTH LNCH TIN( L-I TIN( |NJ LAT

eO.OO $ 19 AO ;931.92 -I1.86

5_l.OO 12 dl 4 5Z23.98 26.43

IO0.OO 4 35 55 1685,91 -IZ.98

[DO.OR 14 ? 30 4945.Z_ 27.88

JIG.GO 5 _ _8 ]508.39 -15,93

IiO.OO 15 27 18 4695.50 _O.94

D|FFERENTIAL C(_IIItI[CTION8

?DE -,609t TRA -.6158 ?C3 -,ASA9 8AU .AZZO

ROE .6249 RRA .3146 R¢3 1.2487 FAU .IZR?0

FOE-3.5978 FRA-I.tR)3 FC3-4,6174 8SP 5128

BO[ .7471 MA .7094 8C3 1,)t89 FSP -I730

ARRIVAL DATE AUG 14 1964

LAUNCH DATE APR 26 1964

131.83 ECC .IT680 INC 5.Z026 vl 29.596

550.78 RCA 100.52 APO 155.14 v2 3A.852

68,31 2AC IJ3.94 ErC 272.01 CLP -75.T?

3.787 OPA 61.12 RAP 102.51ECC 1.3811

POCST TIN IN] Z LAY IN] 2 LONG

1577.1 -9.66 20,06

4566.3 25.68 222.78

1128.5 -10.61 ].ZT

AZROo3 ZA.69 20Z.15

944.? -[3.06 343.90

4046,7 27,36 18Z.6]

ORBIT _[TERNINATi(_N ACCURACY

ST 393.5 SR 633.1 SS J369.Z

CRT -,9287 CRS .9979 CST -.9050

LSA J550.4 NSA 162.9 $$A 1_.3

ELI 754.? EL2 12_.8 ALF ]Z[.O0

ARRIVAL OAT[ 4uG ]6 [964

HELJC_ENTRIC CONIC

RL ]50._5 LAL -.O0

RP [08.6? LAP -3.2T

RC 9Z.337 GL -_4.47

PLANE T(_ENTRIC CONIC

C3 Z4.535 VHL 4.933

LNCH AZNIH LN_H TIN(

90.00 _ 36 47

90.00 [Z 29 Zl

100.00 4 32 [

IO0.GO 13 56 49

lEO.DO 5 46 26

liD.DO 15 JB 33

131.82 [CC .I7614 INC 5.5182 vJ 29.596

353.69 RCA 100.60 AF_ 135.04 V2 34.862

g4.51 ZAC II6.AZ ETC 272.7T CLP -81,34

3.837 DPA 63.70 RAP 98,56 ECC 1,3909

IN] LONG |NJ RT ASC IN] AZNTH IN] TIN( PC) CST TIN IN] 2 LAT IN] 2 LONG

Z4.32 296.A7 115.90 3 51 52 1351.9 -8,28 j?.47

234.94 301.39 79,46 14 9 8 4624.0 24,71 226,70

5,66 295.90 117.16 5 4 1 1085,9 -9,24 338.87

_14.16 _01.31 ?B.I9 15 29 93 4345.Z 25,T5 205.88

390.5J Z94.ZZ I20,63 5 5? 45 908.4 -JJ°?3 343,90

194._0 )00.40 ?4.68 IG 45 55 4095.5 28,55 185.9_

NIO-COUtR$1[ (_I[CUT_ON ACCURACY _6IT DETERNINATI_I_I ACCURACY

867 JOOZ.? $C,N J4?0.5 863 SSO.J ST 532.8 $R 744.J S$ J4[[.Z

RRT -.?995 RRF -.979_ RTF .8155 CRT -.9581 CRS ,9989 CST -.9451

SG8 1779.8 R23 .1298 Ri3 -,9719 LSA 1673.9 MSA 163.g $SA ]2.0

$GI 1702. I $02 520.3 THA I21.93 ELI 906.6 EL2 125.3 ALr 129.13

FLIGHT TIN( 114.00

DISTANCE _2J.876

LOt. Z15.80 VL Z7.495 GAL -5.96 AZL 95,88 HCA 146.E4 SNA

LOP 2.17 VP 57.887 GAP -.52 AZP 85.10 TAL Z10._ TAP

GP 4t.88 ZAL J31.95 ZAP 87.68 ET$ _.30 ZA( 13_.76 [TE

DLA -tZ.Oi RAL 74.56 RAO 6568.0 V(L IZ.OT9 PTH

L-i TI_q[ IN[ LAY

188J.60 -10.35

5269.95 27.I7

J639.I0 -IJ.51

5007.88 28.45

1466.66 -14,54

4751.09 51.67

DIFFERENTIAL CCI_RECTION8

TD( -.5616 TRA -.699| TC3 -.6093 B_U ,4574

RO( .T323 RRA ,31]4 RC3 1.2544 FAU .11985

FOE-5o6480 FRA-J,JR?G FC_-4.ZZB6 85P 574J

60£ .9229 6RA .?653 6C3 1.3943 FSP -1663

LAONCH OATE APR 26 J964

HELIOCENTRIC CONIC

RL 150.35 LAL -.00

RP IO8.64 LAP -3.21

RC 94.670 GL -_6.50

PLAN_TOCENTR ZC ((_11C

C3 25.573 VHL 5.05?

LNCH AZNTH LNCH TIN(

90.00 ) 56 _0

9O,OO IZ 15 A6

100.00 5 10 4T

100.00 J_ 44 _|

llO,OO 6 Z 29

l]O,OO 15 9 19

ofrr£RENTI4L C_RR£CTION6

TOE -.7401 TRA -.7632 TC3 -.7476 BAU .4940

RD( ,84R9 _RA .3015 RC3 1.2365 FAU .11089

FD(-3,$481FRA-J,0794 FC5-3.7539 63P 641Z

BDG 1.1263 6RA .8Z06 OC) J,4450 FSP -1574

ARRIVAL OAT( AUG 18 1964

151.78 ECC .17562 INC 5,864? vl 29._96

556.52 RCA 108.64 APO 154.93 VZ 34.872

|OD.Z5 ZAC 1J9,_ ETC 2?3.56 CLP -_6,89

Z,16 VHP _.952 DPA 66.31 RAP 94,ZO £CC 1.4038

IN] LONG IN] RT ASC IN] AZNTH IN] TIN( PO CST TIN IN] Z LAT[NJ Z LONG

2|.41 297.65 116,50 4 8 9 1281.8 -6.Tl 14.63

259.65 _03.61 61.70 13 57 31 4690.0 26.74 ZJ],Z_

Z._ Z97.04 |I7.78 5 19 ZO 1059,1 -?.?0 356._4

216,65 _O3.38 60.45 J5 ZO 17 4407.9 26,84 Z10.22

3A8.21 295.29 121.Z8 6 iO 55 868.T -10.Zg 341.x_

196.$6 _O2.59 76.92 16 36 4 4151.1 29.74 ]89.80

M|O-COUR_d[ [XI[CUTION ACCURACY //CIR61T OETERMINATIOIN ACCURACY

SGT'IZl2.4 6GR 15&6.4 SG3 528.1 ST 695.6 SR 855.l Ss 1_1.5

RRT -.6549 RRIr -.9829 RTF .6691 CRT -.9724 CRS .9995 CST -.965_

SG_ J966,5 RZ3 .141Z R|3 -.9742 LSA I907.| N6A J65.Z SSA 10,7

SGI _696.5 SO2 51Z,9 THA 126.94 EL] 1095.0 ELZ 126.? ALF 128.97

FLIC*P/T TIN( |[6.GO ARRIVAL DATE AUG 20 J964

DISTANCE 326.171

Lo. ZI3.60 v_ Z?.466 OAL -5.67 AZL 96.32 PK:A IAR.AI .qua IJJ.?Z Ecc ,[T522 1_C 6.3166 VJ _9.599

LOP 5._8 VP 37.6_0 GAP -.It AZP 64,56 TAL_09.R5 TAP 359.25 RCA 106.64 AP_ 154.79 v2 34.882

GP 44.65 ZAL 130,27 2AP 91.68 ET6 6._ ZAE 129.66 ETE 105.49 ZAC IZl.?6 ETC 274.40 CLP -92,36

OkA -13.95 RAL 75.40 RA0 83(_.0 VEL |2.122 PTH 2.17 VHP 4.079 DPA 66,9T RAP 89,)7 ECC I.A209

L-I TIN( IN] LAT IN] LOIG IN] RT ASC IN] AZNTH IN] TIN( PC) CST TIN IN] 2 LAT[NJ 2 LONG

J829.29 -6.62 18.J7 299,J9 JJ?.06 4 2? 13 JZ2S.3 -4.92 JI.44

5386.68 2?.90 245.17 3{)6.07 84.40 |5 45 15 4766.9 26,74 236.66

1566.65 -9.83 359._ 296.53 116.37 5 37 ]4 986.7 -5.96 353._

5080.?4 29,16 Z63.95 _JO5.90 83.13 15 9 JZ 4480.? 27,91 21_.37

IAZA.?5 -1Z,97 345.83 296.86 121.91 6 26 14 824.8 -B.66 339.39

48|5.41 32.?6 Z65,17 305.Z? ?9.64 J6 29 54 4215.4 30.96 ]94,40

N|O-C_81[ [XI[CUT|ON ACCURACY ,OR61T OET(RNINA TION ACCURACY

SGT 1438,3 SGR 1616.5 6G3 497.0 ST 680.4 SR 966.4 $$ 1_63.4

RRT -.6863 RRF -,9659 RTF .9016 CRT -.9802 CRS .9998 CST -,g765

668 Z183.8 RZ3 .1493 RI5 -.9T61 LSA [956.Z NSA 166.? SSA g._

SGI 2103.5 $G2 507.3 THA 131.25 ELI 1302._ EL2 )Z9.e A_r ])Z.ZZ

1621



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUNCH OAT[ APR 26 |964 FL|(.NT TII4E 118.00" ARRIVAL 0ATE AUG 22 1964

H[LIOC[NTmlC CONIC 01STANC[ }34.442

RL ISO.SS LAL -.00 LOt. 215.60 VL IT.ATE GAL -S.TT AZL 96.84 HCA ISZ.S8 SNA 151.6Z £¢C .]7495

RP IOO.60 LAP -3.14 LOP 8.54 vP 37.891 GAP .28 AZP 85.92 TAL 209.3) TAP 1.9I RCA 108.60

RC 9$.910 GL -31.79 GP 47.62 ZAL I28.31ZAP 95o19 [T$ 10.6? ZA[ |26.ZZ [T[ ]10.24 ZAC |24.75

PLAk(TO¢ENTR|C C(_NJC

C3 26,986 VHL 5,195 OLA -16,15 RAL ?6,56 RA0 6564t,1 V£L 12,180 PYN 2,19 VHP 4.289 DPA T],74

LNCH AZNTH LNCN TINI[ L-I ?|HE ]NJ LAT ZNJ L(_iG ;NJ RT A_ ]NJ AZNTH INJ TINE PC) C6T TIN

90.00 4 ZO A? 1760,|7 -6.58 14.47 30l,ZZ 117.80 4 50 7 IJ60.Z

9'0.00 11 99 31 9A58.85 Z8.23 29J.85 309.05 97.72 13 30 30 4656.6

|OO,00 5 35 6 ]528,79 -7,87 356,61 300,92 118,95 S 58 59 926,8

IOO,O0 13 29 52 9187,28 29,70 Z30,53 308,97 86,44 14 56 0 4967,5

lIO,O0 6 Zi 22 1375,00 -1|,19 343,14 298,52 122o91 6 44 18 ?75,6

Jl0,O0 14 98 6 489|,21 33,54 Z08,95 _09,55 82,9? 16 19 57 429J,2

INC 6.6386 Vl 29.596

APO 154.64 VZ }4.89)

[TC 275.29 CLP -�T.?Z

DIFFERENTIAL COgR£CV|(_N,q

TOE -,89|3 TRA -,SZ14t TC3 -,8597 BAU ,9264

ROE .9739 RRA .Z803 RC3 1.1897 FAU .09953

FDE-$,9862 FRA -,9353 FC3-3.1936 8_P 7055

8DE J,361! BRA ,8?Z8 8C3 J,4648 FSP -]441

NIOoC(X)RS[ Ev/rCUTlOd ACCURACY

SGT 1673.2 SCA' 1665.8 SG3 A55.6

RR7 -.9087 _ -.9885 RTF .9Z18

SG8 2360,9 RE3 .J587 R13 -,9774

$GJ 2308.4 SGZ 504.4 THA 139.14

RAP 8).86 [CC 1.4441

IN] Z LAT IN] 2 LONG

"2.83 ?.?9

27.62 243.Z3

-3.96 ]90.01

28.89 221.62

-6.82 3_6.??

92,Z0 199.97

ORBIT OETERMINATION ACCURACY

ST 1087.9 SR 1078.? SS 1470.9

CRT -,9846 CRS .9999 CST -.983?

LSA 2116,9 NSA I68,6 $SA 8.1

ELI 1929.8 [L2 134.3 ALF |35.24

LAUNCH OAT[ APR Z8 19(,4 FL]GMT TZl4[ IZO.O0 ARRIVAL 0ArE AUG 24 1964

NTL|OCENTR|C C,0N|C OISTANC[ 340.688

RL 150.55 LAL -.00 LC_ 219.00 VL 2?.A55 GAL -5.87 AZL 97.49 HCA 155.75 SlqA 151.50 [CO .17475 INC ?.A899

RP |08,5? LAP -3,07 LOP 11,73 VP 37,8#9 GAP ,87 AZP 83,17 TAL Z08,74 TAP 4.48 RCA 106.92 APO 154,48

RC 99,)O8 GL -4|,40 GP _,8? ZAL I26,05 ZAP 98,14 ITS J5o45 ZA[ 122,43 E?[ ]|4,97 ZAC |28,02 ETC 276.26

PLAI_TOC[NTR|C CONIC

C3 28,9?4 VNL 9,383 OLA -18,84 RAL ??,49 RAO 85M,Z V[L 12,262 PTH 2,21 VNP 4,S78 OPA 74.68 RAP ?7,IZ ECC 1,4768

LNCH AZNTH LNCN T|N( L-| TIRE IN] LAT _NJ L_NG ;NJ RT A$C IN] AZNTH IN] T|Nq[ PO CST TIN ;NJ Z LAT |NJ 2 LONG

90.00 4 50 15 1(_"Z.84 -4.1E 10.1| ]03.93 118.04 9 18 18 I082.8 -.34 _,48

90,00 ll 39 4 5571,4| 21,26 200,09 312,64 91,85 13 I1 56 497],4 28,2Z 291,43

JOO,O0 8 0 19 |458,75 -5,55 352,71 305,15 ]19,42 6 24 56 856,8 -I,99 346,16

IO0,O0 ;3 11 41 5ETZ.?3 29,89 E_,18 312,88 90,96 14 39 34 4672,7 29.65 229,36

110,O0 8 44 E 1319,80 -9,15 3A0.13 300.96 123,08 7 6 ! 719.8 -4.71 933.83

liD,D0 14 44 29 4982,45 54,08 216,01 3|2,59 87,12 16 ? 31 A382.4 53,30 206.86

OR81? 0[T[RNINATION ACCURACY

ST 1519,3 SR J169,! SS 1468,1

CRT -,9879 CRS J.O000 CST -.9876

LSA Z_98.0 NSA |70.? SSA 6.9

ELI 1770.6 EL2 139.8 ALF 138.0J

O|FF[R[NTIAL CCIRRECT|(:_L_

TO[-I,Z08? TRA -,8890 TC3 ",9371 9AU ,5813

ROE 1.1138 RRJ .2497 RC3 1.1052 F_U .08890

F02-3,4773 FRA -,7844 FC3oE,9968 8SP ??40

80[ 1.64EZ 8RA ,9234 8C5 1,4490 FSP -12_4

HZO-COURSI[ EX[CUTZCN ACCURACY

8GT 1914.4 $C.J_ 1702.9 SG3 407.9

RRT -,921Z RRF -,9902 RTF .939A

SG8 2582,2 RE5 ,1623 RI3 -,9786

SGI 2912,0 $GZ 904,9 THA J38.63

vl Z9.996

V2 34.905

CLP-I0_.96

LAUNCH OATE APR Z6 1964 FL|GNT TINt[ 122.00 ARRIVAL 0ATE AUG 26 1964

HELIOCENTRIC CONIC 0ISTANC[ 346,910

RL 130,95 LAL -,00 L(_. 219,80 YL 27,435 GAL -9,59 AZk 98,52 HCA 198,91 SXA 191.56 ECC .]Y466 INC 6.3150 v] 29.596

RP |08,55 LAP -Z,88 LOP 14,9| VP 37,885 GAP 1,04 AZP 92,23 TAL Z08,07 TAP 6,99 RCA 108,4! APO 154.30 VZ 34.9J6

RC 101,630 G_ -44,98 GP 94,55EAL 125,42 ZAP |00,40 ITS Z0.79 ZA£ 118.23 [T£ 118,66 ZAC 151.69 ETC 2?7.40 CLP-IO8.I2

PLANCT_ENTRIC CON|C

C5 31,884 VHL 5,647 OkA -2],50 RAL 78,83 RAO 85_1,3 VEL 12,380 PYN Z,Z5 VHP 4,978 OPA 77,82 RAP 67,72 [CC 1.924T

LNCH AZNTH LNCN TINI[ L-I TINI[ IN] LAT IN] L_NG IN] RT A_C IN] AZNTH IN] TIN( PC) CST TIN IN] 2 LAT IN] 2 LONG

90,00 9 28 21 1386,|Z -1,0| 4.71 307.67 118.30 9 _4 47 986.1 2.78 _98.08

S)O.O0 ]l 11 41 9716.15 27.49 2?0.60 5|8.89 97.07 12 46 97 5116.1 28.]9 Z6Z.OI

1OO,00 6 34 91 137],47 -2,_ 348,01 _06,75 119,78 6 97 4_ 771,5 J.30 _41.48

IOO,DO ]Z 47 52 94D6,DZ 29,59 2A8,03 51.7,15 99,75 14 IT 58 4806.0 Z�.B? 239.26

110,00 ? Jl 98 1295.13 -8,71 336,89 304°23 123,60 ? 32 93 639,1 -2,29 9]0.45

110.00 14 2? 14 5095.14 34.11 Z24,91 317,55 92.32 |5 92 9 4493.] 34.06 2J5.56

O|fFER[NTJAL CORNt[CT|ON8 NJO-C(:_J_M[ [IU[C_UTi_N ACCURACY ORBIT 0[TERN|NATION ACCURACY

YDE-I.SZ98 TRA -.94_? TC3 -.9871 gAu .58_5 $GT _J 58.$ SGR 1717.7 SG3 393.8 ST 1979.2 $R 1291.8 SS 1449.6

ROE |,2710 RRA ,ZO_7 RC3 ,9833 FAU ,07288 Rg'T -,9_79 _ -,98|8 RTF ,9448 CRT -,9893 CR$ .9999 CST -,9906

fDE-3,5148 FRA -,8Z43 FC3-1,9790 8SP 8385 _ Z758,8 R23 ,|879 R13 -.9796 LSA 2496,8 NSA 1?3.2 SSA 5.6

8DE 1,9857 BRA .971D| 8C3 1.3806 FSP *)lZID SGI 2?11.1 SG2 509.9 THA 141.98 ELl _35_.0 ELI 146.4 ALF 1&0,78

LAUNCH DATE APR 28 198A FLIGHT TIN[ 124,00 ARRIVAL OATE AUG ZS 1964

HI[L|OC£NTRJC CON|C 0JSTANC£ 555.108

RL 150.55 LAL -.00 LOt.. _15.80 VL _7.412 GAL -5.4Z AZL _9.4_ NCA 18Z.08 S_A 131.19 £CC .!7466

RP 108,50 LAP -_,8_ LOP J_,|0 VP _?,8_0 GAP |,_9 AZP 81,03 TAL _07,_2 TAP 9,40 RCA 1_8,28

RC 10_.951 GL -47,90 GP 58,72 ZAL IZ0,_4 ZAP 101,87 [T$ 26,79 ZA[ 115,6Z [T[ 122,?8 ZAC 133,93

PLAN_T(_ENTR|C CONIC

C3 36,578 VHL @,0)l OLA -24,78 RAL 90,44 RAO $5_,4 VI[L 1_.580 PTH Z,Z8 VHP 5,544 OPA 81,02

LNCN AZNTN LNCH TIN[ k-I TIN[ IN] _AT IN] _(:NG IN] RT ASC |NJ AZ14TH IN] TIN[ PO CST

gO,OO 6 _ 38 1450,_O 3._7 357,1_ 513,14 118,13 8 46 49

90.00 ]O 30 14 850,43 Z4,_$ 30_.96 321.81 103,T8 |0 40 45

IOO,OO ? _I 55 1_59.93 1.13 34|o83 511,90 i19.87 ? 42 94

!00,00 JZ 13 39 5585.04 2?.4? _0,99 3E_,_5 JOE,Z? 15 48 4A

110.00 ? 47 5_ 1177,99 -3.77 332.@1 308,¢4 124,00 8 ? 29

110.00 14 4 |Z 5239,18 33.|_ 235.94 _Z3.48 98,8d 15 31 3]

OIFFKR_NTIAL CCIFl_CTiONS N|0-COt,_S_ [X[CUTION ACCURACY

SGY £40_.5 SGR 1?0_.8 883 296.Z

/tRY -.9300 Rllff" -.9_21RTf .95Z4

$C_ 2951,4 R23 .1704 Ri3 -,9807

$G1 2903.3 9GZ 519.7 THA 145.36

INC 9,4226 VI Z9,396

APO 154,;I VZ 34.929

ETC 2?8,88 CLP-]13,34

TOE-I.9432 TRAol.0044 TO3 -.8_8 8AU ,8090

ROE 1.490_ RRA .13Al Re3 .11_57 FAU .05828

FOE-3.10?I FRA -,4684 FC3-|._967 85* ° 9032

BOE Z,4263 lIRA i,O135 8C3 1.2501 FSP -937

RAP 91.30 [CC 1.998T

T|N IN] 2 LAT IN] _ LONG

950.3 T.10 390.44

50,4 26,64 298,69

658,9 5,10 335,29

49_5,1 28,89 252,46

5??,8 .72 326,40

4638,Z 34,02 226,80

ORBIT O£T[RNINATION ACCURACY

8T ]8?4,9 SR 1576,6 $S 14!5.9

CRT -,9904 CRS ,9998 CST -.9929

LSA 2T18.4 NSA J75.8 SSA 4.5

ELI 2322,1 EL2 193,6 ALF J43.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCH 0ATE APe Zt 1964

MELIOC[NTRI¢ CCWIC

RL 150.55 LAL -.00

RP 108.46 LAP -Z.78

RC ]DO.Z70 GL -Sl.TZ

PLAN(TO([NFRIC C(_41C

C5 4).847 VHL G.$22

LHCH AZNrH LNCH 721_

eS.IQ # 2 IZ

9).84 9 6 )8

100.00 8 40 47

100.00 i1 J0 44

110.00 a )7 25

110.00 1] 30 ]6

fLIGHT TIN£ 126.00

DISTANCE 389.17]

LOL 215.80 VL 27.)87 GAL -5.26 AZL 100.99 HCA 165.24 5HA 151.01 [CC .17473 Vl _9.598

LOP Zl.Z9 vP ]7,R73 GAP 1,74 AZP 79.37 TAL 205.51 TAP 11,75 RCA 108.12 vZ $4.941

¢P 63.63 ZAL I16.73 ZAP 102.42 [T$ )4.05 ZA[ J0S.)? IT[ I27.58 ZAC 140.BS CLP-|IR.98

OLA -28.55 RAL 82o44 RAO 65_,7 V[L 12.853 PTH Z,34 VHP 6.]84 OPA R5.29 RAP ]7.6_ [CC !.7216

L-I T_tA_ INJ LAT |NJ LONG INJ RY ASC INJ AZNTH ;NJ TINE PO C$T YJN JNJ Z LAT INJ 2 LONG

1191.88 14.59 343.87 )Z].85 114,82 8 ZZ 4 591.9 17.61 $36.76

983.15 14.60 )28.89 325.86 114,81 9 25 1 )83.2 17.83 321.49

I088.61 7.99 331.Z0 ]ZO.Z4 |I9.00 8 58 34 466.8 11.40 ]24.49

5871.71 21.83 280.37 $Z_.07 110.95 12 48 )6 5Z71.7 24.48 272.57

1077.21 .06 327.)7 )1S.60 IZ*.18 8 55 ZZ 477.2 4.54 321.15

945].86 50.19 250.$Z 330.25 106.85 15 1 9 4833.9 ]2.20 241.68

ARRIVAL OAT[ AuG 30 1984

INC10.9677

APO 153.90

ETC 281.10

OIFFERENTIAL CC_rRECTIOMll

TO[-Z.5407 TNA-I.0)ZO TC] -.8)99 BAU .6112

ROE 1.6]ll RRA .0245 RC) .$ZOt FAU .04339

F0[-2.6559 rNA -.)ltNll FC) -.8560 BSP 9625

80[ 5.02]0 MA 1.0523 8C) 1.0444 FSP -743

RIO-COURSe[ [XlECuTION ACCURACY

8GT ZGTZ.8 $GR 1838.? $G) 236.5

RRT -.9259 _ -.8904 RYF .9596

SG8 )135.2 NZ3 .1705 RI3 *.9821

SGI 5089.1 862 5)5.7 mA 149.40

(_8IT 0ETERHINATI(_I ACCURACY

ST 2220.) SR 1417.6 $S 1364.Z

CRT -.9909 CRS .9994 CST -.9946

LSA 2961.3 NSA 176.7 $$A 3.4

ELI 2&29.5 EL2 161.6 ALF 147.55

LAUNCH DAY[ APR 26 1964 IrLZGHT TI_ IZR.00 ARRIVAL OATE $EP 1 1964

H£LIOCENTRI¢ CCNIC

mL J50.39 LAL -.DO

Re JOB.A2 LAP -2.67

IC IO8.SR9 GL -56.12

PLAN_TOC£NTR|C CONIC

C3 57.699 VHL 7.59O

LNCH AZNTH LNCH TIM[

72.70 8 )J S8

107.30 10 57 )9

72.70 8 $1 56

107._O JO )7 39

110.00 10 I 8

I10.OO 12 27 )9

oIrF[R[NT|AL C_RR[CT|ON8

T0[-3,4687 TRA-1,O?44 YC] -.6_8 gAU .5878

ROE 1.7473 lIRA -.1670 RC) .]764 FAU .028109

FO¢-2.SRJ5 rRA -.1897 rc3 -.4365 88P IOZIJ

CO[ ].9018 _A 1.0873 8C) ,?e20 FSP -558

01STAt_[ 365,405

COL ZIS,BD VL Z7,359 &AL -5,J3 AZL 103o30 _A 161t,)B S,NA 130,81 ECC .17487

LOP 24.49 VP )7,804 GAP 2.07 AZP ?6.88 TAL Z0S.82 TAP 14.00 RCA 107.94

GP 69.47 ZAL 112,47 ZAP 101,93 [78 A3.99 ZA[ 10_.27 IT[ 134.89 ZAC 146.83

16C13.3809 VI 29.596

APO 153.69 V2 )4.953

ETC 285.19 CLP*IZ6.11

OLA -32.80 RAL 85.04 RAO 6)69.1VEL 1).381PYH Z.45 VHP 7.725 DPA 01.78 RAP 3)1.05 ECC 1.9496

L-I 716_ INJ LAT INJ LONG INJ NT ASC INJ AZNTH ZNJ TIM[ PO CST TIN IHJ Z LAT INJ Z LONG

13R0.47 ]4.5J JZ.8} 3)J.?I ]J9.84 6 38 16 980°) . 18o17 5.95

731.21 14.33 309.7? ])l.?E 119.83 II 9 51 I]1.2 18.19 ]02.89

I)80.47 14.)i 1E.83 )31.71 119.84 6 58 16 g80.5 18.17 5.95

73I._1 J4.33 309.77 33J.?Z |J9.83 ]1 9 51 131.7 18.1 9 302.89

909.48 8.60 318.37 )26.87 123.82 10 16 12 _tO5.5 10.97 312.01

5741.27 Et.)Z 2?0.78 336.23 116.59 14 3 22 5142.] 25.70 263.26

H|O-C_g[ EXECuY|CN ACCURACY (_B|7 D[Y£RHINA71ON ACCURACY

SGT _977.9 8GR 1444.5 SG) 178.) ST 2647.5 SR 1318.9 $$ I)00.1

RRT -,9065 RRI r *._794 RTF .9690 CRT -.9897 CRS .9982 CST -.9965

$88 3309.7 RZ3 .|635 R|3 -.9848 LSA ]ZZ).9 HSA 181.4 $SA Z.4

$GI )ZGE.G $GZ 556._ THA 1S5.50 ELI 295).0 [L2 169.2 ALF 153.66

L_UNCH DAY[ APR Z6 1964 FLIGHT TIN[ 130.00 ARRIVAL DATE $EP ] 1964

N[L|OCCNTR|C CONIC

NL 150.55 LAL -.00

RP 106o)6 LAP -2.95

RC 110.R96 GL -eO.7!

PLAN(TO_[NTR|C CONIC

C3 86.210 VHL 9.)_2

LN_ _Z_T_ LNCH _

_4.67 6 OII

115.33 I1 56 48

64.67 6 0 11

115.33 11 $8 48

64.67 6 0 11

115.$5 11 58 46

OI_F[W[NTIAL CORRI[CTION8

TO[-5.2]_O TRA -.9537 TC) -.)987 BAU .AS_O

ROE l.llO_ RRA -.S725 RC) .1140 FAU .01887

f0E-2.3262 FRA -.0762 FC] -.1538 BSP 10_56

80( 5.]496 M*A 1.1|23 8C) .4147 fSP -_7

OISYANC[ 37].481

LOL Zl).90 VL 27.]29 GAL -4.96 AZL 107.51HCA 171.49 )HA I30.60 [CC .17504 IN¢17.5092 VI 29.596

LOP 27.68 VP )7.854 GAP Z.]_ AZP 72.87 TAL Z04.65 TAP 1_.14 RCA 107.74 AP_ 153.46 VZ )4.966

GP 76.40 ZAL 107.4_ ZAP 100.27 IT) GZ,|O 2A[ 94.82 IT[ |49.88 ZAC I54.I1 [7C 295.43 CLP-J)9.]4

OLA -37.28 RAL 88.7] RA0 9569.7 M[L 1A.476 PTH 2._] VHP 10.12_ 0PA 75.90 RAP 305.91 [CC 2.4S17

L-I TIM[ INJ LAT _NJ LONG INJ RT ASC INJ AZNTH INJ T_N( POCST TIM INJ 2 LAT |NJ 2 LONG

1920.46 12.16 _0.)] 342.Z_ 125.5| 6 30 )Z 1220.5 16.72 23.96

690.6] 12.18 _O3.17 3A2.27 125.51 12 10 19 90.6 16.7] 298.79

1880.48 lZ.i8 )O.)3 34E.26 125.51 _ ]0 32 iZZO.5 16.72 83.96

6_0.93 12.18 ]O5.17 ]4_.27 125.)1 lZ 10 19 90.6 16.73 E98.79

1820.46 1Z.18 30.)$ )42.26 125.51 6 30 32 1220.5 16.72 25.96

690.6) 1Z.18 _05.17 342.27 IZ5.51 If l0 19 90.6 16.73 E98.79

NID-C(:URS( [vrCUTi(_i ACCURACY ORBIT OETKRt41_ATION ACCURACY

$GT 3359.8 $GR 835.$ SG) 125.) ST ]200.D SR 690.4 S) 1Z43.1

RRT -,?187 RRF -.8Z43 RTF .9836 CRT -.9663 CRS .9792 CST -.9964

988 3461.8 R23 .1442 RI) -.9885 kSA ]497.0 NSA 181.6 $SA 1.7

SGI 3413.8 $GZ 575.8 THA 169.64 ELl ]269.0 EL2 174.1 ALF 168.19

LAUNCH O_Y[ APR Z6 J964 FLJC,_T T|ME |3_.DO ARRIVAL DAY[ $£P 5 1964

HELIOCENTRIC CONIC DISTANCE 377.44Z

RL 15D.5_ LAL -.DO LOL 215.80 VL 27.297 GAL -A.78 AZL J16,24 NCA J?4,)Z ,,_lA 1_.38 ECC

RP 1OR.34 LAP -2.42 LOP )0.88 VP )7.84] GAP 2.86 AZP $),86 TAL ZO).$4 TAP 19.0_ RCA

RC 113.201 GL -64.01 GP 82.41ZAL 101.74 ZAP 97.4) [T$ 111.19 ZA[ 84.66 IT[ 196.21ZAC

PLAN_TO(2NTRIC CONIC

C3 179.064 VHL 15.381 OLA -40.70 RAL 94._J RAO _570.9 VEL 17.))Z PTH Z.95 VHP 15.565 OPA 66.11 RAP 296.54 KCC 3.9469

LNCH AZMTH LNCH T11_ k-_ TIN( [NJ _AT INJ LONG _NJ RT A$C |NJ AZNTH ;NJ TIN([ PO CST T|N INJ 2 LAT |NJ 2 LONG

_9.A5 5 5# 55 Z030. J5 7.JZ d3.83 355.3J J_O.]B 8 32 4_ IA_O.Z J_.23 )B.DO

]20.55 12 47 )5 7)6.95 7.14 ]06.71 356.32 1_0.17 15 O 12 I57.0 12.25 500.88

59.4_ 5 56 55 2030.15 7.12 43.83 3S8.31 130.18 $ )Z 45 IA)O.2 12.2] 36.00

120.55 12 47 55 756.95 7.14 308.7| 356.32 !30.17 13 O lZ 157.0 I2.25 500.88

99.A5 5 58 55 20)O.15 7.12 43.83 358.31 I)O.18 6 32 45 1450,2 12.23 38.00

120.55 IZ 47 ]_ 7)8.95 7.1A 308.71 358.3_ 130.17 IS 0 IZ 157.0 12.ZS 500.68

O_Fr£R£NTIAL CCWR[CTION$ NID-C_t_W_[ [KI[CUTION ACCURACY CWRI70ETERN|NA TION ACCURaC_

T0[-6.D4/8 TRA .1569 TC) -,D681 BAU .1689 $GY _5_?.4 $_ ZA47.9 $G) 8).) 5T 2)89.7 )R 2171.3 SS 1279,Z

R0[-S._205 RRA-I.127] RC3 .00(35 FAU .002_2 RRT ,9537 _ ,_590 RTF .9991 CRT .9959 CRS -.9962 CSY-].0000

F0_-_.2505 rRA .0385 FC] -.0107 8SP 1089(i $88 358_1 RZ) -.lIE9 RI] .9918 LSA ]7]].4 NSA 165.4 $SA 1.5

80£ 8.1584 8RA ].]381 BC3 .0681 F)P -253 $GI 3527,7 $82 541.8 THA 43.22 £L1 3507.7 KL2 ]58.9 AL_ 4_.47

.J7314 JNC26.2419 vJ 29.596

107,54 AP_ 155.21 VZ 34.9?9

165.]9 £YC 327.40 CLP 169.20

162)



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH DATE APR 26 ]964 FLIGHT TIN( 134.00 ARRIVAL 0ATE SEP ? 1964

H[LI<X[NTR/C CONIC

RL 350.55 LAL -.00 LOL ZlS.SO VL Z?.263 &AL

RP IO8.30 _AP -Z.Z9 LOP $4.OT VP 3T.83| GAP

RC J1_.499 GL -58.16 GP $9,09 ZAL 95.80 ZAP

PLAt_[T(XENTmIC CONIC

C3 652.?21 VHL 25.549

LNCH AZNTH LNCH TINE L-I TIM( IN| LAT

66.06 7 19 6 Z071.08 .69

J|).54 |Z 50 34 IO03.S? ,?0

6e,Ee I J9 6 Z071.08 .09

|/3.34 lZ 50 34 1003.07 .70

60.0o 7 19 6 Z0?1.08 .69

1J3.34 12 50 34 IO03.67 .70

DIFFERENTIAk CCARECTIC_S

T0E Z.4019 TRA |.BgZl[:) TC3 -.0438 BAD 1,7813

R0-14.1923 RRA I.Z410 RC} .1989 FAU-.0ZS03

FOE-Z.8337 FmA .4006 FCS .0J72 8SP 9449

BDEI4.3942 8RA Z.L_043 8C3 .Z04I FSP -|02

DISTANCE 382.938

-4.47 AZL 142.99 HCA 177.I4 ,_IA I30.14 ECC .174TZ JNC52.9879 Vl 29.396

Z.SZ AZP 37.04 TAL Z0Z.05 TAP 19.IT RCA lOT.40 APO 13Z,88 VZ 54.99_

93.80 ETS I05.40 ZA[ 65.50 [TE Z47,27 ZAC 165.70 ETC 303,44 CLP 100.86

DkA -36.07 RAL |03.86 RAD 637Z.6 V£L Z7.822 PTH

IN| LONG IN| RT ASC INJ AZNTH IN| TIME

42.14 4.90 ° 126.06 ? 33 37

3ZZ.OI 4.91 IZ6.06 I3 1_ 18

dZ.I4 4.90 126.06 7 53 37

322.0| 4,91 126.06 13 13 18

AZ.lA 4.90 126.06 7 53 37

3ZZ.OI 4.91 126.00 13 I3 I8

HIO-CCI_,RSE EItECuTION ACCURACy

SGT 774.8 $GR 3358.8 SG3 58.1

RRT -.(_132 RRf .9978 RT¢ -.6344

$08 3447.0 R23 -.091A R|3 .9937

$GI 340|.4 $G2 358.7 THA 99.2|

3.41 VHP 3I.J86 DPA 47.|6 RAP Z96.66 [CC||.7430

PO CST TIN IN| Z LATINJ 2 LONG

1471.I 9,39 36.07

403.7 5.40 3|9,94

147I.l 9.39 36,0?

403.7 5.40 31_.94

|4Tl,l 5.59 36,07

403.7 5.40 319.94

CIRB|T OETERH|NATION ACCURACY

ST 539.6 SR 3|84.3 SS 1714,7

CRT -,9333 CRS -,9998 CST .9471

LSA 3633.8 MSA JTZ.5 SSA .8

ELI 3229.0 ELI J66.7 ALF 99.94

LAUNCH DATE AP_ Z0 1964 FLIGI/T TII_ |36.00 ARRIVAL DATE SEP 9 1964

HELIO(EMTRIC COliC D/STAKE 3El.AM

RL 150.33 LAL -.00 LOt. 215.80 VL 27.228 GAL -4.78 AZL 34.54 H(A 182.60 SfAA 1Z9.90 ECC .12892 INC39.4_42 V| 29.590

RP 108.Z6 LAP -Z.J4 LOP 37.27 VP 3/.818 GAP 3.79 AZP I43.43 TAL 202,90 TAP 25.30 RCA 106.66APO 133.14 V2 $5.000

RC |17.T_ GL 37.0_ GP -6A.4_ ZAL 93.86 ZAP 94.43 ETS 185.08 ZAE 69.93 ETE 103.6Y ZAC 35,6_ ETC 281.36 CLP 100,3_

PLAN(TOCENTRIC C(_AIC

C5 ?08.093 vffL 20.6_10LA 73.00 RAL 132,79 RAO 0§72.7 V_L 28.809 PTH 3,43 VHP 3_.483 OPA -73.26 RAP 22.91 ECC12.6033

LNCH AZHTH LNCH TI_ L-J TIIAE IN| LAT |NJ LONG |NJ RT ASC IN| AZNTH IN| TIME PO CST TIN IN| Z LAT IN| Z LONG

|7.03 19 47 6 3076.1_1 -.80 249,76 6Z.39 I4.94 ZI Jl 43 4476.7 -8.93 248.|0

192.91 0 4) 0 3296.57 -.80 93.74 62.57 14,94 7 37 ST 2696.6 -8.53 92.08

|7.03 I9 47 6 3O?6.M -.80 249.76 62.39 14.94 21 II 43 4476.? -8.55 248.I0

16_,97 6 43 0 3296.32 -,00 93.74 6Z,S? 14.94 7 37 37 2696,6 -8.35 92.08

IT.OS 19 47 S 5070.641 -,80 249.76 62.39 14.94 ZI lI 43 4476.7 -8.33 248.|0

162.97 6 43 0 3296.37 -.SO 93.74 62.$7 |4.9A 7 37 37 2696.6 -8.33 92.08

DIFFERENTIAL C(_RECT/ON$ H|O-COUR$1[ E)CI[CUT|ON ACCURACY ORBIT DETERNINAT|ON ACCURACY

TOE°S.?971 TRA -,4242 TC3 -,0733 aAU 2,033_ $GT 977,| 9_ 3374 ._ $03 56.0 ST 824.2 SR 1840.8 SS 1036.0

ROE-7.68Z5 RRA-3.ZS22 RC3 -._9 FAU-.03001 RRT .83A5 RRF ".9983 RTF -.8036 CRT ,9484 _RS .9987 CST .9276

FOE J.3085 FRA .6612 FC3 .0367 8SP 9828 SGB 3312.8 RZ3 -.0911 RI3 -.9938 LSA Z256.8 NSA 264.9 SSA .4

SO[ 8.9897 8RA 3,3094 8C$ .2140 FSP -I61 SGI 3473.7 SG2 523.0 THA 76.09 ELI Z00T._ ELI 247.2 ALF 66,73

LAUNCH DATE APR 20 1964 FLIGHT TIN( 158.00 ARRIVAL OATE SEP |1 1964

MELIO¢EMTRIC CONIC DISTANCE $90.901

RL J50.55 LAL -.00 LOL 215.80 VL IT.19| GAL -4.42 AZL 66.90 Ht_A I85.00 ._AA I29.64 [CC .17834 INC23.0932 vl 29.596

RP |08.22 LAP -I.99 LOP 40.47 vP 37.905 GAP 3._O AZP IlS.Ol TAL 201.20 TAP 26.28 RCA |06.9Z APO 152.76 V2 33.019

RC 120.074 GL 6_.47 GP -79.64 ZAL 102.4| ZAP 99.$9 ET8 263.JT ZA[ 91.89 ETE 180.60 2AC I3.76 ETC 347.03 CLP I39.46

PLAN(.TO_ENTRIC CON;C

C3 141.204 VHL 11,980 DLA 85.72 RAL 157.16 RAO 0570.3 VEL |6.205 PTH 2.84 VHP I6.665 DPA _01.33 RAP 76.38 ECC 3,3292

LNCH AZMTH Lh_H TIM_ L-| TIN( IN| LAT IN| LONG INJ RT ASC IN| AZNTH IN| T|N[ POCST TIN |NJ 2 LAT INJ:Z LONG

4.87 IS 20 39 4900.85 -13.76 23_.62 46.12 4.41 |9 42 40 4300 .B -21.T4 _59.3T

_73,|5 6 A 24 309|._9 -IS.TG 8T.80 46.10 4.4| 6 33 33 Z491.$ -ZI.TA 07,30

4,87 18 ZO 39 4_O0.93 -13.70 233.02 40.12 4.41 19 42 40 4_00.8 -21.74 259.37

|79.I3 8 4 24 _091.29 °I$.76 87.80 46.10 4.4I 6 93 53 2491.3 -21.74 ST,56

4.87 I9 20 39 4900.85 -J3.26 233.62 40.12 4.41 I9 42 40 4300.8 -21.74 233.37

ITS.J3 6 4 2A _O91.29 -I3.76 87.80 46.I0 4.41 6 55 53 2491.3 -21.74 07.56

DIFFERENTIAL CC_IRECTIONS NI0-COUR_I[ E_[CUTION ACCuRACy ORBIT OET[RNINATION ACCURACY

TOE 5,4790 TRA .338_ T(S -.I372 8AU .ZGZ0 SGT 3526,7 SGR 1839.3 SG3 77.7 ST 2730.8 SR I738.9 SS 945.9

RO[-3.5865 RRA -.0972 RCS .OZO| FAD .0082| RRT -.9290 RR_ -,9002 RTF .9969 CRY -.9890 CRS .983I CST -,9994

FOE J.5049 FRA ,0978 FC3 -.0503 BSP I|MO SGB 3977.6 R23 -.1493 RI3 -.9884 LSA 3565.0 NSA 229.0 SSA J.!

BOE 6.5AS5 BR'A .3715 BC3 .I_87 FSP -247 SGI 3931.0 SG2 607,3 THA 133.A4 ELI 3230.1 ELI ZlT.6 ALF 14T,S3

LAUNCH DAT£ APR 26 1964 FLIGHT TIN( |40.00 ARRIVAL OAT£ SEP IS 196A

H(LIO(ENTRIC CONIC

RL I50,35 LAL -.O0

RP J08.1? LAP -J.93

RC I2Z,331 GL 30.73

PLAN(T(XENTRIC CONJC

C5 54.278 VHL ?.S67

LNCH AZMTH LN_H TIN( IN| LAY

_1.18 19 8 10 -27.74

169.82 Z 27 19 -27.7_

11.18 13 8 10 °27.74

168.$2 Z 2T 19 -27.73

Jl,lS 13 0 JO -Z7.74

16_,$2 Z 27 19 -27.73

DIFFERENTIAL CORRECTIONS

TOE 4,4525 TRA -.2982 TC3 -.8491 8AU .033_

ROE 1.0739 RRA .05_6 RC3 -._093 FAU .0_346

FOE 1.4935 FRA -.0422 FC3 -.374| BSP 12415

8OE 4.5T99 ERA .2905 8C3 .9037 FSP -381

01STANCE 40Z.671

LOL 213.80 VL 27.I33 GAL -4.1# AZL 76.#3 HCA 188.09 SNA 129.38 ECC .IYBT4 IKI3,130| v| 29,596

LOP 43.6_ vP 37.T88 GAP 4.14 AZP 103.02 TAL 199.90 TAP 27.99 RCA I06.26 APO 192.51 vZ 35.052

GP -72.72 ZAk 109.32 ZAP J05.93 [Y8 _4.78 ZAE |02.83 [T[ ZZ0.34 ZAC 7.96 ETC 320.34 CLP-157.66

DLA 80.17 RAL 83.28 RAO 6569.0 V[L 13.233 PTH 2.42 VHP ID.80J OPA -49.83 RAP 84.13 [CC 1,0933

L-I TIM( IN| LONG |NJ RT A$C |NJ AZNTH |NJ TIN( PO CST T|M IN| 2 LAT IN| 2 LONG

4_4,09 249._0 330,3? 1|.12 16 26 14 4084,1 -33,3? 2A7.63

2883.56 8?.53 350.34 JI.IZ 3 13 24 Z285.6 -35.3Y $6.06

4684.09 249._ 330.5? 11.12 16 28 |4 4084.1 -$3.37 24?.83

2885,36 87,53 350.34 11,12 3 ]3 24 2283,6 -53,57 86.06

4(_4.09 249._0 330.3? ||.|2 |0 26 |4 4084.| -33,57 247.8_

2883,50 87.33 330.34 J].IZ 3 15 24 2283.6 -35,3? 80.06

N|0-COUR_ [vlrcuTJON ACCURACY ORS|T OETERN|NA?_ON ACCURACY

SG? )908.8 SM 986.1 SG3 I|Z.3 S? 3483.1 SR 636,8 SS J055.4

RRT .83_O RR1 r .9471 RTF .9?69 CRT .9830 CRS °.9940 CST -.9980

SG8 4026.3 RZ3 .]853 R]3 ,98_ LSA 3?4|.8 MSA 131,S SSA I.S

SG| 399?.3 SGZ 483,7 THA JZ.17 ELI 3981,4 EL2 140.3 ALF 13,33

1624



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUNCH OATE APR Z6 J964 FLIGHT TIN( |4Z.00 ARRIVAL DATe $£P |5 1964

HELIO(£NTRIC CONIC 01$TANC( 408.643

RL ISO.$g LAL -.00 kCX.. Zl5.80 VL ZT.]I4 GAL °5.95 AZL 81.3? HCA I51.Z] INA ]Z5.IZ ECC .IT54Z INC 8.63Z3 VJ Z9.596

RP lOaoJ5 LAP -].67 LOP 46.68 vP 3T,?73 GAP 4.42 AZP 98.47 TAL |96.65 lAP Z9,86 RCA ID5._5 APO 15Z.Z8 vZ 35.048

RC iZA.6]B GL 47.8Z GP -63.88 ZAL I15.13 ZAP 11ZR6 [T$ 31).14 ZA( 110.46 (T[ ZZ).68 ZAC 14.01 [TC 290.96 CLP-149.29

PLAN(T(X(NTRIC CONIC

C_ )O,O16 YHL 5,4T90LA 71.18 RAL 8Z,83 RAG 6568.Z V(L 1Z.304 PTN Z.2Z VHP 8.)|0 0PA -40.Zl RAP 88.74 (CC 1.4940

LNCH AZMTH LNCH TIN( L-| TIN( IN| LAT IN| LONG IN| RT A$C IN| AZNTH |NJ TIN( PC) CST TIN JNJ Z LAT IN| Z LONG

ZL.)O IS I? 13 4516.13 -)5.94 Z35.70 339.54 Z3.48 16 32 31 3916.l -45.Z0 231.76

158.50 I 54 41 27)3,80 -33.93 84.Z3 338.3Z Z3.48 Z 40 36 ZIS5.8 -43.19 80.28

ZJ.30 J5 17 15 4916. J3 -33.94 239.70 338.34 23.48 16 3Z 3l 3916.1 -43.2D 231.76

J58.S0 I 54 A] 2759.60 -33.93 84.23 338.52 23.48 Z 40 38 ZISS.e -43.19 80.Z8

2].50 15 17 )S 4315.13 -35.94 Z39.70 338.54 23.48 |6 3Z 31 3916.| -45.Z0 Z)l,T6

138.30 | 94 4J Z799.80 -)5.93 84.Z3 338,5Z Z),48 Z 40 39 Z155.8 -43.|9 80.Z8

01FF[R[NTIAL CORR(CT[_I_IS M]0*COUR$[ EXI[CUT]CIN ACCURACY (_RSIT 0[T(RNJNATION ACCURACY

TD( Z.eZ)Z TRA -.4917 TC3-1,7603 8Au .7734 $GT 386|,4 $_ ]330,0 $83 158.2 ST Z991.6 IR ]054.8 $$ 1002.9

RO( 1.0062 RRA -.0J8? RC3 -.7378 FA_ ,039|7 RRT ,9Z73 RRF .9908 RTr .9631 CRT .9897 CR$ -.9986 CST -.9958

FD( J.33Z0 FRA -oD99_ FC)-J.O433 BSP JZ8_ SG8 4|0Z,9 RZ3 .Zig? RI3 .9?&D L$A 3323.0 NSA 159.5 SSA 2,4

80( Z.9979 BRA .49Z| 8C3 1.9273 rip -333 SGJ 4075,4 $GZ 474,| THA |7.88 ELl 3168,9 [LZ |42.2 4LF |9.28

LAU_NCH OA r( APR Z8 |964 FLIC.,PIr FIN( |44.00 ARRIV4L OATC S(P ! 7 1964

H(LIOC(NTRIC CON|C

mL 190.59 LAL -.00

RP J08.09 LAP -|.50

RC 1Z6.878 GL 39.I2

PLAN(T_[NTRIC CON|C

c3 Z0.509 V_L 4.5Z90LA 8Z.90 RAL 84.48 RAO 8597.8 V£L

LNCH AZMTN LNCH T|N( L-_ TIN( [NJ LAT

)J.64 IS 46 30 4389.45 _1,60

14#.36 I 38 Z5 2695.34 -38.39

31.64 15 46 30 4389,49 -38.60

148.36 | 38 29 Z69_.34 -38,39

31.64 15 46 )0 4389.46 -_,60

J48.38 | 38 Z3 Z$9|,34 -38.39

0I_F(R(NT/AL CC_RECT/_S

TOE Z.OZ)? TRA -.98|9 TC3-_.8_47 8AO .830_

RO( .T3£4 RRA -.OZ3| RC3-1.0903 FA_ .04738

FOE J.1830 FRA -.)ZZl_ FC)-_.OOO0 BIP J)|ZJ

80( Z.I54| MA .$8Z$ 8C3 3.0279 FIP -$93

DISTANCE 414.640

L_. Z19,80 VL 27.0?4 GAL -3.7Z AZL 83.93 HCA

LOP 90.09 VP 37.798 GAP 4.70 AZP 95.88 1AL

GP -93.94 ZAL 119.Z9 ZAP |IS.Z| [TS 313.43 ZA£

II.gIZ PTH

194.37 INA 1Z8.84 (CC .Ie029 INC 6.070? Vl 29.596

J97.40 TAP 31.77 RCA I03.62 APO lIZ.07 V2 )).059

116.16 (T( ZZZ.01 ZAC 21.44 (TC ZS].?? CLP-|47.58

Z.IZ YHP ?.O4T OPA -)Z.OL RAP 88.29 (CC 1.3375

IN| L_G IN| RT A$C [NJ AZNTH |NJ T|N( PO CST TIN |NJ Z LAT IN| Z LONG

_0,_? 3_,9Z 3_.Z_ 16 59 40 3789.3 -44.87 Z14.03

79.94 329,90 3G.Z| Z Z3 ZO Z095.3 -44.86 73.70

2Z_.27 3Z5,5Z 36.Z2 J6 59 40 3789.5 -44.87 214.03

79.94 329.90 36.Zl 2 Z3 ZO Z095.3 -44.66 73.70

ZZO.Z? 3Z5.5Z 36.22 16 $9 _0 3789.3 -44.87 ZJA,03

79.94 3Z9.90 36.21 Z Z3 ZO ZO95.3 -44.86 73.70

NI0-COUR$( (XI[CuT[ON ACCURACY ORB|T 0(TERNINATION ACCURACY

SGT 3936,8 SGR 1399,8 $83 Z03.? ST Z608,3 6R 92?.4 $$ 898,_

RRT .93_ RRF .9940 RTF .938Z CRT .9874 CRS -.9991 CST -.993Z

$GB 418Z,9 RZ3 ,Z414 RJ3 .9673 L$A Z905.9 N$_ J62.D $$A 4.0

$81 4136,4 $GZ 43|,5 THA 18.03 (LI Z764.8 (LZ ]38.Z 4LF 19,40

LAUNCN oar[ APR Z6 1964 FLIGHT TIN( 146.00 ARRIVAL CAT( IEP 19 1964

M(LIOC(NTRIC CON/C

RL 150.5_ LAL -.00

RP 108.05 LAP -1.33

RC J29.JZ? GL 31.95

PLANI[TOC[NTR|C C_IC

C) 15.968 VHL 3.996 OLA 54.77 RAL

LNCH AZMTH LNCH tiN( L-P_TZN( [kJ LAr

40.95 16 19 54 4264.40 ~37.63

J39.05 I 23 17 2683.99 -37.8Z

40.95 16 |9 _4 4Z64.40 -37,83

J39,OS J Z9 JY 2683.39 -37.#2

40.95 16 19 54 4284.40 -37.83

139.O5 | 23 17 2683.59 -37.8Z

OIFF[R[NTIAL CORRECTIONS

TD( 1.9867 TRA *.S374 TC3-3.6_143 8AU .8284

ROE .5573 RRA .0159 RC3-1.2179 fAU .05Z89

F0[ 1,0383 FRA -.0394 FC)-Z.SS67 8SP l|857

eO£ 1,8837 BRA .5)76 BC3 ),_806 F_P -679

01STANCE 4Z0.649

LOt. 215.80 VL Z?.03) GAL -3.49 4Zk 85.58 HCA 191.35 INA_ZS.)7 [CO .18lid ]NC 4,4J83 v! Z9,596

LOP 33.)0 VP )?.739 GAP 4.99 AZP 94.21 YAk 396.1Z TAP 33.6? RCA ]0).IT APO 151.86 V2 39.07_

_P -49.12 ZAL JZI.?_ ZAP JZ3,_J EY$ 314.90 ZA[ JZO.4& (_( ZJ5.0Z ZA( _8.J| [TC Z?B.J4 CLP-J67.7_

86.75 RA0 6367,6 V(L |1.720 PTH Z.06 VHP 6.)49 DPA -23.03 RAP 8_._0 [CC 1.26Z8

|NJ LONG |NJ RT ASC IN| AZNTH [NJ T_N[ I_O CST TIM JNJ _ LAT[NJ Z _C)_NC

205.92 323.49 46.9Z 17 31 18 3884.4 -43.04 198,_4

77.)8 )23.48 46.92 Z 8 l Z083.6 -43.03 69._9

Z09,5Z 3Z3.49 48.9Z 17 51 18 )884.4 -4),04 |98.34

??,38 3Z3.48 46.92 Z 8 J 2083.6 -43,03 69.79

ZO$,5Z 3Z3,49 46.9Z l? )] |8 )684.4 -43.04 198,_4

77.38 323.48 46.9Z 2 8 l Z083.6 -43,03 69.79

N_O-COUR_ [J(J[Cu_ION ACCURACY _6[f 0(r(RMINAT|ON 4CCuRAC_

$GT 397Z.3 $GR ]Zf_O.O SG3 235.3 ST Z)l?.) SR 799.7 55 816._

RRT .9Z34 RRF .99|6 RTF .946_ CRT .98|0 CRS -.9994 CS1 -.9871

$&8 4167.4 RZ3 .2753 R|3 .9536 LSA ZS??.Z NS4 182.5 SS* 5._

SG| 4|4_.I S_Z 437.9 T_A 16.37 _LJ _447.0 [L_ ]4_,_ ALF )8,77

LAUNCH OAT[ 4PR Z8 1964 FL[f,.HT TIN( 148.0_ ARR[vAL OAT( SEP _1 1_4

H[LIO((NTR|C CONIC

RL 130,53 LAL o.00

RP 108.01 LAP -|,1_

RC J)1.387 6L _4.84

PLAN(TOC[NTR|C C(_4|C

C3 13.308 VHL 3.673 0LA

LNCH AZM_M LNCH TIN( L-J TIN( |NJ LAT

49.36 18 39 36 4186,91 -35,45

130.84 1 6 39 Z706.61 -35,44

4R.38 16 95 38 4185.9| -3_.45

|_0.64 I 6 39 2?06.6| -35.44

49.36 |6 99 $6 4186.9] -35.49

130.64 | 6 39 Z?O6,6I -33.44

DJF_[R[NTJAL C(;_I_R[CT]ONS

TO( 1.1937 TRA -.60]4 TC)-4.8671 _AU .8788

RO( .3919 RRA .0066 RC3-1.375I FAU .06075

tO( .7874 rRA -.0488 FC3-3.8939 8SP 13Z87

80( 1.Z364 5RA .6014 BC3 4.8659 rip -873

01)TAN(( 4Z6.64|

LOL 213.80 v_ Z6.99I GAL -3.Z4 AZL 86.74 NCA

LOP 36.51 VP 37.?Z| GAP 9.28 AZP 93.09 TA_

GP -43,3) ZAL IZZ.6? ZAP )29,4] [T5 3J6.]3 ZA[

ZOO.?4 S_A JIB.Z9 (CO .IS|Z8 [NC 3.E39T vl Z9.59_

194,84 TAP 33.58 RCA 104.90 APO 1_1.67 v_ _5.085

JZ3,39 [T[ _|3.63 ZAC 33.83 (TC _76.19 CLP-JA_._

48.08 R4L 89.14 RA0 6567.9 V(L 11.614 PTN 2.04 VHP 3.9)3 0PA -19.l| RAP 90,?Z (CO 1.2ZZ3

]NJ LONG JNJ R? A_C |NJ AZNT_ ZNJ TIN[ PC) CST TIN IN| 2 LaY IN| t LONG

193.30 319.48 95.09 |6 ) Z3 3586.9 -39._3 18_.]9

77.37 319.4| 55.08 1 5l 46 Z|06.6 -39,7Z 69.Z_

193.)0 3|9.4Z 55.09 I8 5 Z3 3586.9 -39.T3 _85.19

77.3? 3|9.4I 5).08 I 5I 46 ZJ06,6 -39.72 69._5

193,_0 319.4Z _5.09 18 5 Z3 3586,9 -_9.?3 I65.19

77.37 319,4| )5.08 | 5| 46 2106.6 -39.7_ 69._5

N]D-COUR._ [X£CuTJON ACCURACY C)R_IT C[T[RHINAT]_I ACCuRaCy

$GT 4147.9 SGR |ISI.Z SG3 269.3 ST 19J0.7 SR 611.7 59 _3_.!

RRT .9355 RRF .9892 RTF .9487 CRT ,9737 CR5 -.999Z C$T -.981_

$G8 431_.4 RZ3 .Z637 RI3 .953? LS4 Z096,9 MS_ 169.J SSX 9.Z

$61 &Z93.5 SGZ 403.| THA 15.05 (LI 2001.8 (L_ ]33._ 4L_ 17._9

16Z5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964

LAUNCN oar[ APR 16 J964

H[L (OCENTRIC C(5111C

RL 190.56 LAL -.DO

RP 107.97 LAP -.97

RC 133.997 GL 18.94

PLAI_TOC[NTRIC C(_qJC

C_ 12.04_ VHL _.47J

LMCH AZMTH LNCM T|MC

_7.D6 IT 54 Z$

1ZZ.94 0 47 Z)

57.06 I? 34 Z3

112.94 _ 47 23

5?.08 17 34 Z)

I12.94 0 AT 23

FLIGHT TIN[ 150.00 ARRIVAL DATE SEP 25 1964

0JSTANCE 45Z.6)1

LOL 215.80 YL 26.949 GAL -2.99 AZL 87.60 HCA Z03.94 $MA ]Z8.01 ECC .18347 JNC 2.39al V] Z9.596

LOP 59.72 YP )?.TO) G4P §.56 AZP 91.19 TAL 193.5Z TAP )?.46 RCA 104.5Z APO 151.49 ¥Z 35.098

GP -38.41ZAL IZZ.4S ZAP I)Z.6Z ETS 317.)0 ZA[ 119.85 [T[ 212.Z7 ZAC 58.7Z [TC Z74.95 CLP-149.79

DLA 42.37 RAL 91.58 RAO 6967.S VEL II.$SI PTM 2.02 VffP 5.791 OP4 -14.11 RAP 9Z.O] ECC ].]98Z

L-I TIN{ IMJ LAT INJ LONG INJ RT A$C INJ AZMTM ;NJ TIME PO CST 1IN JNJ Z LAT INJ Z LONG

4086.89 -32.5] 181.87 317.29 61.17 ]8 42 30 3486,9 -56.07 175.61

2757.48 -3Z.50 ?9.85 )17.Z8 61.15 1 )) ZO 2197.5 -56.06 71.60

4086.89 -5Z.51 181.87 317.Z9 61.17 ]8 4Z )0 3486.9 -)6.07 175.6!

2757.48 -51.50 ?9.85 317.18 61.15 1 33 ZO Z197.5 -36.U6 71.60

4086.89 -3Z.51 181.07 317.Z9 61.IT 18 42 30 )486.9 -36.07 IT).6!

2757.48 -5Z.)O 79.85 317.Z8 61.15 I 33 20 Z157.9 -36.06 TI.60

DIFfeRENTIAL CO_RECTIONB MID-COURSE [X_CUT|ON ACCuRACy 0R817 DETERMINATION ACCURACY

TOE .8219 TRA -.5841 TC3-5.4110 8Au .9OIZ SGT 4Z64.3 8841 1080.? SG) 189.1 ST 1975.? SR 488.8 S) 484.4

ROE .2954 RRA .Oil? RC3-1.3877 FAU .084I? RRT .9339 li_ .9842 RTF .9469 CRT .9607 CR5 -.9989 CST -.9672

FOE .9897 TRA .DO65 FC)-4.611Z 8_IP 13618 SG8 4399.1 RZ$ .Z599 R]) .95Z4 L$A l?ll.I NSA 16S.Z $$A 13.6

80[ .8981 8RA .9845 BE5 5.59(_8 ¥SP -937 $GI 4383.0 $GZ 37_.9 TMA l).4Z ELl 1644.6 EL2 130.0 ALF 16.?0

LAUNCH 0ATE APR 26 1964 FLIG_qT TIME 152.00 ARRIVAL DATE SEP 25 1964

I_I[LJOCEMTRIC CONIC 0J5TANC£ 438.611

RL 150.55 LAL -.00 LOl. Z19.60 VL 18._6 GAL -Z.73 AZL 88.Z1 H(A 207.15 SMA JZ?.7Z £CC .18478 INC ].?Z90 Vl 29._96

RP 107.93 LAP -.79 LOP 6Z.93 yP 37.604 GAP 5.83 AZP 91.54 TAL 191.19 TAP )9.3) RCA 104.12 APO I5].32 V2 59.J10

RC J35.8I_ _ 14.0_ GP °34.28 ZAL 111.38 ZAP 136.31 {TS 5|8.37 2AE IZ?.44 IT[ L_901Z ZAC 42.94 [TC ZT).98 CLP-|$I.g_

PLANE TOCENTRIC CONIC

C3 11.118 VHL 3.334 OLA 37.47 RAL 94.07 RAO $561o4 V[L 11.511PTH Z.0J YHP 5.616 OPA -9.9] RAP 93.40 [CC 1.1850

LNCH AZNTH LN(H TIR L-Z TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO C$T TIN INJ Z LAT INJ Z LONG

64.38 18 18 Z 3t74.79 -19.49 170.64 316.54 65.75 19 14 I? 3)?4.8 -32.50 162.41

115.84 0 13 34 Z838.Z'0 "19.48 84.75 316.53 65,74 | iO 51 2236.2 -32.49 T6.Sl

64.39 18 18 Z 39?4.79 -19.49 |70.64 316.54 65.75 19 24 17 ))74.8 -3Z.30 162.4J

115.$4 0 13 34 1868.20 -19.48 94.75 316.53 65.74 1 ID 51 2236.2 -32.49 76._!

64.36 18 18 2 39?4.?9 -29.49 170.64 318._4 95.79 19 24 17 3374.8 -32.S0 |62.4|

115.84 0 23 )4 2838,ZO -29.48 84.75 316.53 65.74 1 JO 5] 2236.Z °)2.49 76.51

DIFFERENTIAL C_ECTION$ M|O-_H_S_ [mlrCuTi_ ACCURACY OIR_IT OETERMINATION ACCURACY

TDE .7024 TRA -.5488 TC3-6.0507 8AU o9214 ${T 4376.1 )DR 985.9 $G) 300.9 ST 1264.3 $R 399.1 55 346.2

ROE .2313 RRA .0370 RC3-1.54?8 FAU .06951 RRT .9196 RRt r .9770 RT¥ .9452 CRT .9402 CR$ -.9971 C$T -.9)TZ

F0[ .4100 FRA .0743 rC3-5.1018 86P I3903 SG8 4485.? R23 .15|0 RI3 .9496 LSA 1399.8 MSA 168.0 S$4 19.9

80£ .7396 8RA .5500 BE3 9.1989 rSP -5TO SGI 4471.6 $G2 )55.6 THA 11.90 ELl 1319.4 EL2 130.5 AL_ ]6.7Q

LAUNCH OAT[ APR Z6 1964 FL|GHT TINI[ 194.00 ARRZ¥4L OATE SEP Z? 1964

H[LJOCEMTRZC CONIC 0JST4NC[ 444.579

RL 150.95 LAL -.00 LOt. Z15.80 VL 26.86) 6AL -2.45 AZL 88.81HCA Z10.)6 SMA 12T.44 ECC .186Z1 INC ].19]4 ¥] 29.596

RP 107.90 LAP -.60 LOP 66.19 vP 3T.665 GAP 6.14 AZP 31.09 TAL 190.83 TAP 41.19 RCA 103.?1 4PO 191.17 v2 55.]23

iC 158.021 GL 9.92 GP -50.79 ZAL 119.70 ZAP I39.58 ITS )|9.33 ZA[ 128.59 £T[ 206.Z8 ZAC 46.94 ETC 275.21 CLP-|SZ.40

PLAh4[TOCENTRIC CONIC

C5 10.506 VNL 5.241 0LA 33.23 R4L 96.60 RAO 6567.4 VEL |1.485 PTM 2.00 ¥MP 5.573 0PA -6.)? RAP 84.90 [CC 1.17Z9

LNCH AZMTN LNCff TIME L-I T|N_ INJ LAT INJ LONG INJ RT A$C INJ 4ZNTM INJ T|M[ PC) C$T TIM JNJ Z L4T JNJ Z LONG

71.D) 19 10 43 3839.15 -26.61 198.14 316.75 69.3Z 20 14 38 5255.1 -29.]7 150.08

108.|? 23 4? 11 2952.72 -26.60 92.61 316.75 69.30 24 36 Z3 2352.? -79.17 $4.46

TI.83 19 I0 4) 3835.15 -26.61 158.14 316.75 69.32 ZO 14 56 3239.1 -Z5.lT 1_0.08

10#.17 23 47 11 2952.72 -Z6,60 92.61 316.75 69.30 24 36 23 2552.7 -29.17 $4.46

IlO.O0 | 3 24 2730._ -31.28 ??.]Z 318.45 ?5.45 ] 48 55 2130.9 -52.86 68.29

liD.D0 Z2 57 35 3104.96 -ZZ.ll 102.25 314.59 63.24 Z3 49 Z0 2505.0 -25.92 94.75

OIFrERENT|AL CCIIR[CTIONS N|O*C_R$1[ EXECUTION ACCURACY _'BZT 0[TERMINATION ACCURACY

T0E .5149 TRA -.5010 TC3-8.5814 8AU .9418 $GT 4489.3 )DR 903.2 SG3 306.1 ST 972.7 SR 334.5 SS Z21.?

ROE .1879 RRA .0_01 RC3-1.2953 FAU °06557 RRT .9Z35 _ .9676 RTF .9442 CRT .9076 CRS -.982I C$T -.6569

FOE .2482 rRA .|443 FC3-5.4031 8_P 14132 SG8 4579.5 RZ3 .2_62 RI) .9476 L$A 1038.4 NSA 167.5 SSA 29.6

BO[ .5481 (IRA .5045 8C3 6. T05? F5P -988 8G1 4568.8 $61 340.6 THA 10.58 ELl 1019.8 £LZ 133.9 ALF 17.65

LAUNCH OAT[ APR 26 1964

I'EL|O([NTRIC CONIC

FLIGHT TIME 156.00

OlSTANC[ 450.555

ARRIVAL GATE SEP 29 ]964

RL 150.55 L_L o.OO

RP J07.86 L_P -,_'41

RC 140.215 GL 6.31

PLAN(TC_£NTRIC CONIC

C3 |0.094 VML _,177

LNCH AZM_M Lk_ff 711_

• l.33 20 _8 17

96._7 21 50 16

100.00 23 40 51

IOO.00 2t !10 _

110.00 _ 28 40

110.00 21 55 O

LOI. 215.80 vL 26.819 GAL -2.17

LOP 69.37 VP 37,645 GAP 6.43

OP -27.8_ ZAL 117,57 ZAP 142,46

0LA 19.51RAL 99.19 RA0 6567.4

L-i TII4_ |NJ LAT INJ L(:NG

38|5.14 -Z3.91 140.61

3136,6Z -26.90 106.93

2994.73 °26.84 95.80

3152.27 -21.ZZ 112.99

2487.48 *33.98 58,69

3532.28 -14.56 115,55

OIFFERENTIAL COI'R_[CT|ONI

T0[ .3496 TRA -.4428 TC3-7.0210 8AU .9815

R0[ .1686 RRA .0_2 RC3-1.2119 FAU .06457

• OE .JO6Z rRA .116| FC_-5.5381 8SP 14546

• 0[ .394| _A .4472 BE3 7.1248 FSP -9_

AZL 89.25 HEA 213.57 SMA 127.15 ECC .18777 INC .7474 ¥1 29.596

AZP 90.62 TAL 189.45 TAP 43.02 RCA 103.27 APO IS].OZ v2 35.154

[T$ 310.18 ZAE 129.29 ETE 103.76 ZAC 49.31 [TC _T_.53 CLP-155.73

VI[L 11.467 PTH 1.99 VHP 5.578 0PA -3.39 RAP 96.91 [CC 1.1661

JNJ RT A5C JNJ AZMTH |NJ TIME PO CST TIM JNJ 2 LAT |NJ Z LONG

317.66 ?Z.]7 11 18 32 5015.1 -16.12 I32.59

317.65 72.15 23 42 52 2_36.6 -26.]] 98.87

318.52 75.91 14 _0 46 1394.? -28.31 87.39

316.62 68.44 23 14 35 2652.3 -Z),96 IO5._6

3J9.97 86.01 3 8 ? 1887.9 -34.16 49.45

31_.14 38.73 22 50 32 17_Z.3 -18.60 108.T5

M|D-C(_HtS4[ [X[CUTIOI ACCURACY ORB|T O[T[RM]NATION ACCURACY

$87 45_8.1 8DR 831.5 $83 306.9 ST 701.2 SR 289.6 $S 125.?

RRT .9148 RRI r .9554 RTF .943) CRT .8515 ORS -.8400 CST -.544§

$88 46?2.? R23 .21?9 R13 .9460 LSA 748.7 MSA 167.8 SSA 45.5

SGI 4680.9 SG2 331.4 TMA 9.44 ELI 745.0 EL2 142.9 ALF ZO.IS

1628



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH OAT[ APR 26 |964 FLIGNT TIN| J§|.OO ARRIVAL OATC OCT l 1964

N[LIOC[NYRIC C(_IJC

RL 150.55 LAL -.OO

RP 107.82 LAP -.ZZ

NC |42.394 GL 3.19

PLAN_TO([NYR|C CONIC

C$ 9.SZO VNL 3.154

LMC_ AZNY_ LNC_ ?IN(

90.00 23 25 94

90,00 20 13 AS

IOO.OO I 19 14

100.00 ZI 6 55

lj0.00 $ J7 J4

110.00 21 25 94

OiST4NC[ 436.478

L(_ ZIS.SO VL 26.775 GAL -1.87 AZL 8t.6$ 64 Z16.79 ._A 126.86 [CC .18946 1NC .3?26 vl 29.596

L(_ 72,59 VP 57.624 GAP 6.72 4ZP 90.50 TAL 168.09 TAP 44.84 RCA |02.63 APO 150.90 v2 35,146

GP -15.31 ZAL 119.15 ZAP 119.05 [T$ 510.90 ZA[ IZS.?8 ET[ ZDI.SG ZAC 51.67 [TO 27l .91 CLP-155.04

0LA 26.19 RAL |0|.|A R40 $567.1V{L |1,455 PTH |.99 VHP 5.61? 0PA -.66

L-| TIN( IN| LAY IN| LCNG |NJ R? ASC IN# AZN?N IN| TZN£ POCST TIN

3OGA.99 -Z7.55 10].14 520,40 85.19 24 16 59 2469.0

5195.32 -15.48 145.08 516.84 65.99 21 15 24 3099.8

1711.75 -29.67 73.37 520.95 86.20 2 4 56 2111.7

5524.29 -15.96 12i.54 515.89 65.10 ZZ 9 40 7924.3

2646,04 -54.09 A?.4Z 3ZO._ 92.6? $ 96 J7 1743.0

5465.76 -9.73 122.86 515.&4 57.07 22 23 20 2869.8

0[Fr[RENTIAL CQRR[CT|ON._ MI0-COU_[ [_CUTZOI ACCI,,HIACY

TO[ .Z021 TRA -.31_0 TC3-?.5764 8AU .9793 SGT 4Gt?.O SGR ??O.O SG$ 505.9

ROE .1599 RRA ,0759 RC3-1.1639 FAU .06274 RR? .9027 RRF .940| RTF .9423

FOE -.0146 FRA .Z195 FC3-5,5317 B$P 14616 _ 4759.? RZ5 .1984 R19 .9444

80( .Z496 MA .5761BC$ 7.4600 FSP -977 $61 4748.A SGZ 327.8 THA 8.46

RAP 98.21ECC 1.|616

IN# 2 LAT iN| 2 LONe

-2S.Z] 92.53

-18.60 159.79

-29.08 66.5Y

-l?.06 |22.50

-53.59 33,26

-14.00 116.36

(5MBIT 0[T[RN|NATICB4 ACCURACY

ST 499.1 s,q ZGO.| $S 100.5

CRT .?$53 CRS -.0655 CSY .5771

LSA 499.8 NSA 172.9 SSA YZ.?

ELi 498.9 [LZ 160.6 ALF 25.65

LAC.'NCH oAr£ APR 26 HN_4 FL|GFIT YJlq£ 160.0(] ARRIVAL OAT£ OCT 5 1964

N(LIOC[NTRIC C_NIC OIITANC[ 46Z.407

RL 190.95 LAL -.IX) LOL 219.80 VL 16.?$1 GAL -!.56 AZL 89.95 _A 210.02 _A 1Z6.56 £CC .191_0 |NC .0442 ¥1 29.396

RP 107,79 LAP -.06 L(_ 75,81VP $?,606 GAP 7.01 AZP 90.04 TAL 186,$) TAP 46,65 RCA 102._6 APO 150.79 V2 35.157

RC J44.959 GL .43 GP -23.I9 ZAL 112,44 ZAP 147,35 [T9 321.48 ZA[ |30.10 [?[ 1P9.64 ZAC 54.08 £?C Z?|.5I CLP-I56.52

PLAN[TOC£NTRIC C_IC

C3 t.149 VHI. $,10l OLA 26.Z0 RAL 104,56 RAO 6567.5 VEL 11,447 PTH 1.99 VHP 5._12 OPA 1.Z8 RAP 100.0] [CC |.1938

LNCH AZNTH LNCH TIN( L-I TIN( IN| LAT |NJ LCNG IN| RT ASC IN| AZNTH IN| TIN( PO CIT TIN JNJ 2 LAT IN| Z LONG

90.00 0 $$ L_ tR?9.D4 -Z#,$t 87,t7 3ZZ,Oe 89.88 I Zl tZ ZE79.9 -28.05 _9.0|

90,00 19 $J 97 5873,_4 -I0,Z_ |56.39 _I?.59 65.4? Z0 $6 51 $_76.9 -15.?? ]46.64

100.00 2 11 $? £55f.93 -29,i2 i4,09 322.06 JZ.13 2 55 i? 1959.9 -29.21 95.34

IO0.O0 ZO 35 23 $_19.1| -8,95 157.83 316.08 61.36 21 3G 32 )069.2 -12.71 131.06

110.00 3 5? 9 ZZ$$.05 -$$.4_ $6.91 $21.70 97.66 4 }4 19 1655.0 -92.00 29,_6

110.O0 _l 7 25 $5M._3 -5._? JZR.$4 51 5._[) 58.26 22 6 52 2968.8 -|0.26 |22.0|

OIFF[R[NTIAL C_RR[CTION6 NI0-CO_ [XI[CUTiON ACCURACY 0_81? O£T[RNINATION ACCuRACy

TO[ .Dies TRA -,29OI TC3-7.8676 BAU .93_15 $GT 4800.) $_ ?_0.0 $65 299,4 ST 295.6 SR 259,9 SS 160.9

ROE ,1267 RRA ,0145 RC5-LOGZO FAU .060_ RRT .88_5 _ .9220 RTF .9418 CRT .3454 CR6 .9041 CST ._919

roe -.JtL_O FRA .5911 rC$-5.4444 SiP 15147 S_ 4854.0 R_5 .ITTI RI$ .9465 LSA $09.6 RS4 199.9 SSA llO.Z

SO£ .141_ MA ._O_6 BC$ 7.7405 FSP -_)_6 $G] 484_,9 $GZ _27.5 THA 7.66 ELi 286.9 ELI J99,4 4LF 40.59

LAUNCH OAr[ APR Z6 1964 FLIGHT TiN( ISZ.O0 ARRJVAL 0ATE OCT 5 1964

_[L|O¢C_TR|C CONIC

RL _50.35 LAL o.00

RP JD7.?6 LAP .16

RC 146.709 GL -2.00

PLAI_TOC£NTRIC CONIC

C5 9.965 VHL 5.D92

LNCH AZNTH LN_H TIN(

90.00 I 19 47

_O.O0 19 7 A9

100.00 2 94 51

IO0.O0 ZO 15 40

J|O*OO 4 31 1_

|lO.OO ZO 55

0|STANCE 469o921

LOt. 219.80 ¥L 26,68? GAL -1.Z4 4ZL 90.25 HCA 225.24 SI4A 176.79 £CC .193Z6 |NC .2610 v! 29.596

LOP 79.04 VP $7.982 GAP ?.30 4ZP 89._5 _4L 185.20 YAP 4_.44 RC4 |0J.SS APO J90,70 ¥2 55.|68

GP ozl.91ZAL 109.56 ZAP 143.44 ITS 321.92 ZA£ 130,29 [T£ 197.99 ZAC 56.G! [TC 270.74 CLP-157.56

0LA 20.4? RAL 107,$4 RA0 6567,$ V£L !1.445 PTH 1.99 VHP 5.766 OPA 5.09 RAP ID1.88 [CO 1.1574

L-I TIN( IN| L4T IN/ LONG IXJ RE Ale _NJ &ZNTH IN| TINt| PO CST TIN IN| 2 LAT IN| Z LONG

279D.9t -27,97 78.25 5Z$.YB 94.$9 Z $ 53 2151.0 -2Y.D4 69.7]

599t,41 -6.$9 leO.?5 319.21D &2.$$ 20 14 ZZ 5599.4 -10.D5 153.9?

2445,41 -29.2$ 55.1_1 525,64 i6,54 5 55 17 |949.9 -29.02 4?,09

5780.12 -5.28 144.02 518.59 60;54 21 18 A0 5180.1 -9.17 137.39

2J_.6_ o$2.$9 $Z.0_ $Z$.05 101.$9 9 ? 1 1942.7 -30._5 23.3_

5655.67 - -2.57 132._0 $1_._0 55.90 21 56 18 _059.? -?.OZ 126.65

NiO-CGU_SI[ [X(CUTIC_ ACCURACY ORBIT 0[T£RNINATION ACCURACY

SGT 4|99.5 SCA 67_.$ SG5 Z95.5 St 229.6 SR 22?.0 SS 240.1

RR? .8714 Mr ._O_ RTF .9415 CRY -.6Z99 CRS .6995 CS_ -.93||

SGl_ 4946,_ Ir_$ .1562 R13 .94ZB LSA 554.9 N$A 191.6 SSA 1|5.7

$61 4955,1 $_ 350.5 THA 6.91 ILl 291.1 [LZ 199.6 ALF 135.9|

01FF[R[NTIAL C_I_RI[CTION9

TOG -.O?O6 YRA -.2006 TC5-?.9929 6J_J 1.0171

RO£ .1185 RR4 .094_ RC$ *.995! FAU .0506_

FO[ -,Z159 FRA ,4_7 FC3-5.J795 _lP 154_)

80[ .1576 MA .22t6 0C5 ?.9951 rip -947

LAUNCH 04Y£ 4PR 26 I_4 FLIr,_4T F_l_E I64.[_ ARRIVAL O4T[ OCT 7 |964

I_[LIOC£NTRIC CONIC

RL 150.55 LAL -.00

RP 107,72 LAP .35

RC |41.R49 GL -4,1_

PLAN(YOC[NTRIC CONIC

C$ 9.551 V_. $.0tl

• O.00 I 58 41

90,00 JR 91 $I

100.00 $ 30 57

lO0.O0 L'O 2 I_

110.O0 5 2 5

IJO.OO L_ 67 IP

LOt. _15.80 VL 20.642 GAL -.91 AZL 90.4_ NC4 _26.47 3444 I_G.01 [CO .19542

L_ _2,ZI VP 57.590 GAP ?,_0 AZP _9.e? TAL 185.75 TAP 50,21 /CA 101.$8

GP -1_.?0 ZAL 101.53 ZAP 151._l [?S _,Z_ ZA( 160.$9 £r[ 1_6.54 ZAC 57.?1

OLA 11.f5 RAL llO.I! tAD 6567,5 _I[L 11.445 PTH 1.90 mP 5.066 OPA 4.65

L-| TIN| IN| LAT IN| L_NG |NJ RT AS(: IN| AZ14TN IN| TIN( POCST TIN

_14t.01 -£T,I_ _O.g£ $_5._? 9g._3 Z 4_ 49 204_.0

4101.B_ -).]_ J94_.50 _1,_ 91,84 |_ 59 5_ 3301.9

Z$91.94 -£11.$1 41.Si $25.4e IO0.OZ 4 9 49 1751.5

31173.99 -2.13 14_.17 3£0.77 _0.18 21 6 49 52?$.6

• OI5.41 -51.19 _I,_N[, $_4.74 104.76 5 5G 28 1469.5

373_.40 .3? J5e.llO $11,_1 55.82 Z| 49 $Z 313_.4

INC .4919 Vl _9.996

APO 150.65 V_ 39.178

£?C _?0.18 C_P-158.78

RAP 105.94 £CC 1.|972

IN| 2 LAT IN| 2 LON_

"25.?? 62,44

-8.8? J99.82

-26,64 40.4|

-6,08 J42.61

-28.99 17.96

-4.12 150.69

(_t_;T 0[T£RNINAT|ON ACCURACY

ST 405.1SR 2|9.A S$ 517.9

CRT -.8900 C,R$ .?046 CST -.?954

LSA 515,Z N$A 167.5 SSA 68.3

(L] 490.J EL2 B9.6 ALF J55,0D

0IFF[RI[NT|AL CCI_R[CT|ONll

TO( -.1999 YRA -.lO0? TC$-9.04_§ 8AU 1.0341

ROE .1166 RR'A .lO_J) RC$ -.9_71FAu ,03573

FO£ -._R?4 rR4 .4_10 FC$-5.OSOI 8J_ 15748

IIO[ ._Z_4 _A .J447 BC5 9.1017 FSP *fZS

N][O*¢_Ui_lil[ [leJrCAJTION ACCURACY

st,? 4_t)Z.5 _ _45.0 $63 Z_5.9

R_T .ll514 _ .11769 RI'F .9415

SC,8 503_.? R_3 .15_ RI5 .9,S15

S_I S0_o6 SG2 335,3 ?NA 6,29

16Z?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH 0AVE APR ZG ]964 FL|{HT TIN[ 166.00 ARRZVAL CAT[ OCT 9 1964

H[LJOCENTRI{ CONIC

RL J50._5 LAL -.00

RP [07.69 LAP .54

RC 190.96A GL -6.08

PLAN[TOC(N;RIC C{_ql]C

C3 9.611 VHL ),|00

LNCH AZNTff LNCH TIN{

90.00 Z 93 14

90.00 18 40 ?

100.00 A 3 9

lO0.O0 19 5Z $9

JlO.O0 5 30 Z8

[lO.OO ZO AZ 5

01FF[R[Nr|AL CCmR[CT|_IqS

TO| -.3166 TRA .0079 TC5-8.1474 8AU ].OSZ?

ROE .1107 RRA .1135 RC3 -.8871 FAU ,095Z5

FO[ -.3696 rRA .5438 FC5-A.7951BSP 16104

Bo£ .3448 8RA .1136 8C5 8.1934 FSP -907

D|$TANC[ 480.109

LOL 119.80 VL 16.998 GAL -.96 AZL 90.71 HCA ZZ5.?O SNA [Z9.72 ECC .]9?71 |NC .707[ v! Z9.596

L_P 89.49 VP 3?.958 GAP ?.91 AZP 89.§A TAL 182.Z8 TAP 91.98 RCA 100.87 APO [50.58 V[ 35.188

GP -18.50 ZAL 109.40 ZAP 135.11 £TS 5ZZ.58 ZA[ 150.44 IT| 195.Zg ZAC 59.21 [TC Z69.6Z CLP-189.96

0LA |9.59 RAL 113.09 RAO 6567.5 VEL 11.446 PTH 1,99 VHP 5.979 DPA 5,9Z RAP 108.86 CCC 1.1582

L-I TIN( [NJ LAT INJ LON G INJ RT ASC ]NJ AZNTH INJ TIN[ PO CST TZN ]NJ Z LATINJ 2 LONG

2561.18 -26.19 64.66 3Z7.80 101.16 3 15 55 1961.2 -24,99 56,46

419;.13 -.Z5 171.49 3Z3.8Z 61.68 19 49 98 3591,1 -4,03 [64.85

2271.Z0 -27,25 45.09 511.56 101.64 4 41 0 [6?J,Z -Z5.19 34.88

$956.55 .68 IS3.71 515.51 60,11 ZO 58 S0 3356.9 -5.5[ ]47.39

1998.00 -29.91 Z1.51 5Z6.73 107.37 6 5 46 1998.0 -27.25 15.54

3801.31 5.04 140.55 511.83 55.94 ZJ 45 26 3Z0Z.5 -J,45 J_4.35

N|D-C_JR_I[ [XI[CuTIC_I ACCURACY C_'BIT 0[T[RN|NATION ACCURACY

SGT 5087.5 SGR 615.0 SG5 278.6 ST 622.3 9R Z[5.3 95 39J.0

RRT .819? RRF" .8501RTF .9417 CRT -.9010 CR9 ,7Z37 CST -.9074

$G8 5114.6 RE5 .JIM R!3 .9425 LSA 749.5 N5A 16[.7 $SA 68.0

SGI 5|15.2 $GZ 341.6 THA 5.75 ELI 65Z.4 [LZ 89,1 ALF 162.34

LAUNCH OAT[ APR 26 J�GA FLJ_T TZN( 168.00 ARRIVAL OAT[ OCT 13 1964

_[LIOCCN?RZC CONIC

RL 150.59 LAL -.00

RP 107.67 LAP .?$

NC 155.069 G_ -?.Te

PLAN(rOC[N?RIC CONIC

C5 9.740 VHL 3,1E1

LNCH AZMTH LNI_H TIM_

90.00 5 4 5S

_H3.00 18 51 58

]O0.O0 4 33 15

100.00 19 A8 ZO

110.00 5 57 13

]10.00 t_0 38 51

DIFFERENTIAL CC_RECT|CIq8

TO[ -.4951 TRA .1E90 TC5-#.1778 BAU 1.0700

RO[ .[O9? RRA .1254 RC3 -.8094 FAU ,05068

tO[ -.A551 FRA .SDlt rc3-4.50z9 8SP 18357

60[ .4663 eRA .1784 8C5 8._177 FSP -878

OISTANC[ 485.9_1

LOI. Z15.80 VL 16.555 GAL -.ZO AZL 90,91 PEA 25Z.93 9XA I15.44 [CC .ZOOZO INC .91J8 vl 29.396

LOP 88.?E VP 57.515 GAP 8.Z| AZP 89.45 TAL 180,81 TAP _5.74 RCA 100.35 APO 150.56 V2 55,198

GP -1?.07 ZAL I00.17 ZAP i_4.?4 [T$ _fZ.39 ZA[ 1_.45 IT[ 194.20 ZAC 60.56 £TC 269.06 CLP-[61.10

OLA J5,_# RAL 118.0A RA0 8567.4 VEL 11.491PTH i.99 VNP 6.105 DPA 7.0] RAP [07.94 £CC 1.1603

L-I TIN( IN[ _AT IN[ LCNG IN[ RT ASC ZNJ AZNTH IN[ T]l,q[ PO CST T1N ]NJ Z LAT]NJ 2 LONG

1489.1? -ZS,09 59.41 530.18 103.57 3 46 ZO 1885.8 -ZZ.98 5[.58

4Z?|.8Z Z.$8 175.99 5_6.62 61.77 19 45 11 5671.8 -1.44 ]69.56

ZZO0.8? -26.07 _8.|9 5E9.91 105.18 5 9 56 1600.9 -_3.73 30.[7

403|.84 5.14 157.86 518.15 60.17 ZO 53 52 5431.9 -.75 [51.34

1938.1Z -10.61 17.55 319.01 109.54 6 Z9 3] 1558.1 -25,69 9.58

3887.46 5.Sl 145.97 514.?E 56.11 Z[ 45 18 5267.5 !.04 157.75

N|OoC_k'_S£ EJCI[CuTION ACCURACY ORSJ? 0ETERMJNAT|ON ACCURACY

$GT SI 77.4 SGR 591.5 SG5 Z70.8 5T 849.2 9R Z13.? 69 460.]

RRT ,8058 RRF .8114 RTF .9419 CRT -.8817 CR9 .?197 CST -.948[

968 5111,1 RZ5 .0995 RI3 .9426 LSA 974.6 NSA [39.8 SSA 35,2

$G| 5|99.4 $GZ 348.8 THA 5.28 ELI 870.Z £LZ 98.0 ALF 167,31

LAUNCH OAT[ APR 26 1964 FLIGHT TIN| 170.00 4RRJVAL C)TE OCT 13 1964

HELI O([NTRIC CO_IC

RL [50.55 LAL -.00

RP 107.64 LAP .91

RC J95.158 GL -9.18

PLAtA[TOC(NTRIC CON|C

C9 9.941 VHL 5.15_

LNCH AZNTH LN_H TIN(

90.00 5 5A 33

90.00 18 16 13

100.00 9 I 59

100.00 J9 AJ 5Z

;10.00 9 ZZ 43

110.00 _ 57 |4

01rF[RENTIAL C(_'R[CTION!

TOE -.5718 ?RA .Z645 TC3-8,1014 8AU J.0815

RO[ .11Z4 RRA .1545 RC5 o.7450 FAU .04143

F0[ -.4796 FRA .9959 FC5-4.|308 88P 16680

80( .9817 8RA .1964 8C5 8.1858 F5P -855

DISTANCE 491.816

LO(. 115.80 VL 26.909 GAL .17 AZL 91.10 NCA 256.16 SXA ]29.[6 ECC .Z0Z88 |NC J.0998 vJ Z9._96

LOP 91.96 VP 57.491 GAP 8.55 AZP 69.59 TAL 179.5Z TAP 55.49 RCA 99.?7 APO ]90.55 v[ 35,206

GP -16.00 ZAL 96.87 ZAP lS6.Z$ ITS 511.25 ZA[ 150.44 IT[ 193.Z5 ZAC 61.79 [TC ZGB.§O CLP-[61.22

OLA IJ.50 RAL 119.03 RA0 6587.4 VEL 11.460 PTN 1.99 VNP 6.257 0PA 7.9Z RAP [10.08 ECC 1.[636

L-I 71N( IN[ LAY IN[ LONG |NJ R? AgC JNJ AZN?H JNJ TIN_ PO C$T TJN |NJ Z LAT IN[ Z LONG

2418.14 -23.95 54.87 532.79 10_.58 4 J4 53 J8J9.1 -_1.58 4?.00

454_.59 4.75 180.17 519,61 6Z.05 19 58 39 5746.6 .98 [73.$3

2158.45 -24.88 35.9Z 352,A9 107.1Z 5 37 14 1558.4 -2Z.50 16.08

4104.48 5,61 161.76 319,Z0 60.59 ZO 50 14 950Z,5 J.65 155.21

188&.58 *21.35 15.69 351.55 |11.55 6 54 8 1284.6 -Z4.ZO 5.94

39E9.1| 7.84 147.15 5E7,85 56.62 Z] 42 43 $5Z9.] 3.39 ]40.97

NZO-COUM_M[ [XI[CUTZON ACCURACY ORBIT OETERNINATJON ACCURACy

SGT 5Z_G.Z 9GR 569.5 863 Z60.0 ST 1060,9 9R 217.9 SS 5[].7

RR7 .7745 RRt r .7888 RTF .9401 CRT -.8614 CRS .7216 C$T -.9649

$G_ SZGT.I RZ3 .0904 RI3 .9406 LSA ||89.6 N5A 162.1 $SA 46.9

8G1 5154.9 8GZ 5_9.0 THA 4.84 ELI 1077.2 £L2 108,9 ALF J69.86

LAUNCH OAT| AI_ 18 ]964 FLIr,_T TIN( 171.00 ARRIVAL CATE O(T J5 [964

H_L|O_ENTRIC CONIC

RL 190.93 LAL -.00

Re 107,91 L_P 1.10

lC 197,Z3Z GL -10.8l

PLAN_?OCENTR|C CONIC

C5 JO.ZZO VHL 3.J97

LNCH AZNYN LN_ff TIN(

90.0O 4 Z $9

• 0,00 18 _Z J4

100.00 5 18 35

J00.00 18 39 0

110.00 8 A? lZ

110.00 ZO $6 91

01FF[R[NTIAL C_RR[CT|ON_

_O[ -.6994 _A .A041 1C5-?.!t981 B_ l.OeGS

RO[ .]14J RRA .1439 RC_ -.8_17 FAU ,04491

ro[ -.5310 FRA .7155 FC_-5.8085 _8P 1M_5

BOG .7087 ERA .AZ90 8C3 _.0_57 FSP -8_3

OISTAPE[ 497._44

LOt. Z19.80 VL Z8,AG4 GAL .58 AZL 91.Z? PEA 2_9,40 _MAA 114.88 £CC .Z0575 INC ].274Z V[ Z9.$96

LOP 95.19 VP $7.4¢HI GAP 8.85 AZP _9.39 TAL 177.85 TAP 57.23 RCA 99,19 APO 150.58 VZ 35,Z15

G@ *15.04 ZAL 95,_4 ZAP IS7.67 [78 511.98 ZA[ 150.41 [?[ 191.41 ZAC 61.90 [TC 267.95 CLP-[65.30

OLA 9,5_ RAL I_Z.05 RA0 6987.4 V[L 1|,4?Z PTH 1.99 VNP 6.581 0PA 8.66 RAP 111,16 [CC 1,1681

L-| 71141[ JNJ LAT |NJ LCN_ |NJ RT A$C |NJ _ZNTH IN] ?|N( I_O C$7 TIM IN] _ LAT IN] Z LONG

1359.74 -L_.81 SO.89 555.81 107,E5 A 41 98 J759.? -ZO,Z3 45.]7

4418.9_ 6.9_ J84.14 3_.9d 81,49 J9 55 51 58]7.0 9,14 177,46

L_tt,8_ -Z3,7| 50,|9 555,19 108.15 6 3 J6 1481.7 -10.9_ 12.50

41_t._10 ?.85 185.48 331.48 61,06 ZO 48 30 5569.3 9.90 J98.88

188t,_t -_t.|_ 10,_10 $54,Z_ 11_.18 ? 17 48 I236,6 -ZZ.79 Z.gZ

$915.11 10,05 IS0.40 331.|t 5?.|5 ZJ 43 J9 3388.Z 5.63 [44.0?

M|O-C40_M[ [_Cu?|ON ACCt_I_ACY C_q'BIT O[?[RNINATION ACCURAC_

SG? $_|4,_ SGR SS3.D 863 15_.0 ST 1281.9 9R Z]9.? $S 568.]

RRT ,7471 Rfff" ,7585 R?F .9409 CRT -.8450 CR$ .?120 CST -.9761

$GB 5_43.3 RZ5 .0751 RI5 .9413 LSA 1409.4 NSA [61.7 $SA 40.8

861 53)0.? 9GZ 56_o5 THA 4,47 _LI J19_o5 (LZ [[7,0 ALF [71.7[

i 8£I



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964P

LAUNCH DATE APR Z6 1964 FkJ_HT TIN( 174,00 ARRIVAL 0All OCT 17 1966

H[LI O(ENTRIC CONIC

RL 150,55 L4L -,O0

RP 107,59 LAP ],Z6

RC 159,190 GL -11.?5

PLANCT_?NTRIC CONIC

(3 ;0,59] YHL ].233

LNCH 4ZHTff LNCH TIN(

gO,O0 4 29 Z6

90,00 16 19 39

I00.00 5 54 Z3

100.00 19 37 25

110.00 7 10 48

I]0.00 ZO 3? 29

OIrFERENTIAL CClIRECTJ(_46

TOE -.014J TRA .56OO TC5-7.BJeO BAU J.J093

ROE .JI61RRA ,13A6 Re3 -.6374 FAU .D4ZZ8

FD( -.3712 FRA .262| FC3-).4391 86P |6996

50[ .#326 8RA .5809 8C) 7.6419 FSP -791

C|STANE[ 505.451

LCX. 2J5.60 VL 26.410 GAL ,97 AZL 91,44 HCA 242.64 SHA 124,61 ECC ,20685 ]NC J.4323 v] ?9.596

LOP 96.43 YP 37.444 GAP 9.|6 AZP 69.34 7AL ]76.33 TAP 58.96 RCA 98.59 APO ]50.65 v2 35,222

GP -]4.20 ZAL 90.16 ZAP |39.O0 [T5 321.5Z ZA[ J30.37 ET[ J91.69 ZAC 65.95 [TC 26T.40 CLP-I64,)6

OLA ?.46 RAL 123.09 RAO 656T.4 ¥£L 1|.488 PTH 2.00 VHP 6.354 OPA 9.Z6 RAP ]14.48 |CO ].]T4!

L-| TIN( ]NJ |AT |NJ LONG |NJ R? ASC |NJ AZNTH JNJ TIN( P_ CST TIN IN] Z LAT]NJ Z LONG

2_O6.60 -11,69 47.40 338.61 108,66 5 • 54 1706.6 -18.94 39.80

446A.15 9.08 167.97 336.40 63.06 19 54 Z3 5_84.2 5.59 |81.23

205Z.69 -22.38 26.91 336.2? 110,12 6 26 16 143Z.7 -]9.64 ]9,36

4_33.Z8 9.91 169.06 333.95 _1.65 ZO 47 36 3653.3 6.05 _62.42

1293.34 -24,95 ?.?0 337.2Z 114.|6 ? 40 42 1|95.5 -21.47 ,28

A043.2| IZ.lZ 133.49 5_4.64 37.79 21 44 34 3445,Z 7.78 147,09

NZD-COUR6[ [XECUT|ON ACCURACY CRBJT D£TER_INATJON ACCURACY

6GT 3380.7 6GR 539.J 663 243.4 ST 1469.6 SR 224,] S$ 6J5.Z

RR? .?|70 RRF .72_8 RTF .9408 CRT -.8252 CR$ .•I?Z CST -.9_22

$G6 5407.6 RZ3 .D643 RJ3 .94J] LSA 1618.7 NSA 163.6 SSA 36.3

SGI 3394.6 $GZ 3?4.8 THA 4,13 ELI 1301.3 EL? 125.6 ALF lTZ.ST

LAUNCH OAT_ APR 26 1964 t'LI(,,_T t|l_: 1T6._ ARRJVAL OAT[ C_T J9 J964

H_L/C,_[NTRIC CONIC

RL 190.35 LAL -.O0 LOt. ZJ3.60 VL

RP 107.57 LAP |.43 L_I D ]0].66 vP

RC 161.3_3 GL °]Z.?4 GP -13.43 ZAL

PLAN(TO¢(NTRIC CONIC

C3 |1.03_ VHL 3.322

LNCH AZNTN LNCH T|I_

90.00 4 53 |l

90.00 JB 16 13

JO0.OO 6 J9 J3

JO0.O0 J9 36 92

JJ0.00 ? 33 3?

JI0.00 ZO 36 3?

OIFF£R(NTIAL CORRECTIONS

TO( -.9549 TRA .TZ|3 TC3-?,3891 6Au |.IZZ7

ROE '.1226 RRA .1646 RC3 -.3636 FAU .0398|

To| °.6116 FRA .8143 rC3-3.1Z33 BSP 17263

OO( .96Z? 6RA ,7400 8C3 ?.ill? FSP -710

0|STAke( 509.235

16.375 GAL 1.39 AZL 9|.59 NCA ZA5.88 SNA 124,34 [CC ,ZJZl7 [NC 1,5912 v| 29.596

32,419 GAP 9.31 AZP 69.33 TAL |74,8Z TAP 60,69 RCA 97.96 APO |50.7Z v2 35,2Z9

86.63 ZAP ]60.ZS (TS 320.9] ZA[ 130.3Z [T( 191.04 ZAC 64 .89 CTC 266.85 CLP-165,39

OLA 3.69 RAL 126.|3 RA0 6367.4 VEL 1|.302 PTH 2,00 VHP 6.696 0PA 9,T3 RAP 116,73 [CC 1.J816

L-] TIM( |NJ LAT |NJ LONG _NJ RT A$C |NJ A2MTH [NJ T|NE PO CST T|M |NJ Z LAT JNJ 2 LON&

Z239.|0 ' -_.62 44.3Z 34J.76 109.64 S 32 50 1659.1 -|7.73 36.84

4346°?4 |l.Ofl J9J.69 340.03 63.?6 J9 3_ ] 3948,7 7._3 J84.88

|96_.03 -2J.3] 24.03 _4|.43 )||.26 6 32 _l |3_8.1 -J8,42 16.59

A296.02 J|,a9 J?z.eO 339.39 62.3? 20 48 E? 3695,o 8.]o :65.86

1733.|8 -23.86 5.26 340.33 1|3.24 8 Z 5_ 1J55.2 -20,26 557,96

4|00.66 |4,1l 136.35 336.3t_ 56.34 Zl 4T IT 3500.7 9.85 |50,05

N_O-COAJR_I[ (X[CUT|ON ACCURACY ORBIT OETERMINATJON ACCURACY

6GT 5449.3 SGR 526.9 SG5 233.2 ST 1696.0 SR 228.5 SS 6_8.?

RRT .6863 RRf .6881 RTF ,9413 CRT -,8116 CR$ .7137 CST -,962!

666 S42A.7 R2_ .0336 R]3 .94|6 LSA 1826,0 MSA ]65.0 $54 32.7

SG| 5461,3 $62 382.4 THA 3.82 ELI ]?O6.Z EL? 13Z.7 ALF 173.72

LAUNCH OAT[ APR 26 1964 FLZGHT T|N( l?8.OO ARRZVAL CJT£ OC_ ?] 1964

_£_[O<:(NTR[C CONIC 0|STANC( 5|4.995

RL 150,55 LAL -.00 LOL 2|3.00 bL _6.33| GAL 1.83 AZL 91.74 NCA 249.12 SHA 114,07 [CC .21525 ]NC i,T3T6 v! Z9.596

re 107,55 LAP 1.6Z LOP 104.90 YP 37.394 GAP 9.86 AZP 69.36 TAL |73.30 TAP 62.6Z RCA 92.30 APO 150.83 V? 35.Z15

RC 165.359 GL -|5.56 GP -]2.72 ZAL 63.49 ZAP 161.43 [TS 320.1Z ZA( 130.28 (T[ 190,47 ZAC 65.T9 ETC 266.50 CLP-IG?.4D

PLANI[T_ENTR|C CON|C

C3 11.586 VHL 3.404 OL4 4.02 RAL 131.1? RA0 6557.4 V[L 11.53] PTH ?.01VNP 6,P68 0PA ]0.08 RAP ]|9.0_ [CC 1.1907

LNCH IZHTH LNCH TIN( L-I TIN(| IN] LAT IN] LONG |NJ RT A$C IN] AZNTH IN] T|M( PO CST T|M IN] Z |AT )NJ Z LONG

90.00 5 19 33 2116.64 -|9.62 41.62 345.10 110.83 5 56 30 16|6,6 -16.62 34.?4

90.O0 16 l? 42 46|1.24 |2._K} |93.35 343,61 64,37 19 36 _3 40]1.2 9.37 188,45

lOO.0O 6 43 6 1946.AD -213,3J 2J.3| 344.13 ]12._4 7 15 35 J348.4 -J7.33 ]4.]B

JOO.OO J9 37 9 4354.9J J3.73 J26.07 343.39 63.20 20 49 44 575,.9 JD.O5 169.24

]JO.O0 7 f15 40 |721.30 -Z_.66 3.|) 343.60 116.14 8 24 22 ]12].3 -]9.16 3_.95

liD.DO _O 4| 3 4|34,76 J6.O| |39.60 341.J0 39.39 2l 50 20 3554,8 4],83 z_.99

O]¥F[RENT_AL C(_qR(CT_ON6 N_O*(_JR_[ (XI[CUT|ON ACCURACY Ot_8|T OE TERM_NA T_ON ACCURACY

ro£-1.0#26 TRA .9940 rC3-T..,_09Z BAU I.|_3Z SGT 33|2.4 SGR 5|6_0 $G3 2ZT.O ST 159|.8 5R 2_3.? SS 696.1

RO( .]264 RR4 .1746 RC3 -.5332 FAU .037_8 RRT .6343 RR1 r .63Z8 RTF .9419 CRT -.6006 CRS .7149 CSt -,990_

FOE -.6464 rRA .8394 FC3-2.2933 6SP 17493 SG_ 3336.5 R23 .0459 R|5 .9421 LSA Z022,Z MSA 166.8 SSA _9.7

BO( 1.0952 BRA .9109 6C3 7.3286 FSP -?A6 SG| 3522.8 SG2 369.4 THA 3.32 ELl 1901.1 EL? 139.4 ALF 124.32

LAUNCH DATE APR 26 1964 FL|GHT Till[ 180.00 ARRIVAL OAT[ OCT ?3 ]964

H(LIO¢ENTR|C CONIC 01$TAN_( 520.72?

RL 150.55 LAL -.00 LOL 213.60 VL _6.286 GAb 2.3_ AZL 9|.06 HCA 252.36 SNA 125.B0 ECC .2J960 |NC ].SY?_ V! 29,596

RP 107,53 LAP J.79 LOP 106.13 YP 37._H_ GAP 10,22 AZP 66.43 TAL |7J.79 TAP 64.J4 RCA 96.61 APO |50,99 v? 35,24J

RC 165.369 GL -|4.14 6P -]Z*J? ZAL 60._1_ ZAP |61.33 [Y6 3|9.|3 ZAE J3,D.23 eYE 1_9.95 ZAC 66.64 EYe 265.75 CLP-J67.39

PLAN[TOC[NTRJC CON|C

C3 12.230 VHL 3.500 DLA 2,43 RAL J34.|6 RAO 6_67.3 VEL JJ.560 PTH 2.02 vNP 7,049 OPA J0,32 RAP 12],32 ECC 1.2_]6

LNC_ AZNTN LN_H TZN( L-| TIN( ZNJ LAT IN] LON_ |NJ RT ASC INJ AZNTH IN] TIN£ PO CST T|M |NJ 2 LAY |NJ Z L_NG

90.00 5 43 _! 2J?_.39 -|6.70 3_.18 346.36 |||.63 6 |9 32 1529.6 -|5,60 31.9_

90.00 |8 |? 37 467|.94 |4,6_ 198.95 342.24 65.49 |9 33 49 4021.9 II.ZZ I91.9_

100.00 Y 6 ? 19|3.54 -I_.S_ 19.33 348.17 115.04 ? 38 0 1313,5 -16.30 I2.0H

|00.00 19 38 9 4A|3.22 |_.31 179.50 _47.3] 64.]2 20 3| 42 3813.2 ]1.91 ]•2.5T

110.O0 6 16 56 1691.76 -21.96 1.31 3A6.99 |16.88 8 AS 10 ]09|,8 -10.18 354._Z

1]0,00 20 43 47 4107.?? )?.83 162.64 346.0A 60.34 21 $3 55 3607,8 13.74 155.90

OIFF(R(NTIAL CCIIR(CTIONS N|0*COURS[ (X[CUTION ACCURACY (_Q'BIT O[T[RNINA T|ON ACCURACY

TO(oJ.ZZ36 TRA |,0?83 TC3-6.9628 6Au J.1464 6GT 5_?0.3 SGR 506.1 SG3 2|g.! $1 Z0??.] SR 239.4 SS 729.0

no( .1352 RRA .]846 RC3 -.A636 FAU .03303 RRT ,6_20 RRf ,6]69 RTf .9425 CRT -.79]6 CR$ ,7]49 CST -,9922

FO[ -.6?83 FRA ,9036 FC3-Z.4236 6SP 12216 66_ 3393.2 R23 ,0333 RI3 .9412 LSA 220T.7 NSA 168.9 SSA 27._

006 1.2310 BRA |.0942 8C3 6.999? FSP -723 SG| 35?9.2 SG2 395.6 TNA 3.25 EL] ?085.8 [L2 ]&5.? ALF 124.26

|(;29



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUNCH OAr[ APe 26 ]96A fLIGHT TidAl[ 182.00 ARRIVAL CATE OCT _ 1964

HELIOCENTRIC CONIC

RC 150.59 LHL -.00 LOL Z15.90 VL

RP |07.92 LAP 1.95 LOP 1IJ.39 VP

RC Ie?,3GI GL -14.77 GP -11.63 Zab

PLAN(T(X[NTRIC C_JC

C3 13.040 VHL 3.Sll OLA

LNCH AZNTH LNCH fiN( L-I TIM([ |NJ LAT

90.00 6 6 27 2147.|6 -17,88

90.00 lO X8 Sl 4731.08 IS.Z8

100.00 7 28 14 1S03.33 -19,?a

]00.00 ]9 3R 44 4470.14 17.J?

lJO.O0 8 3? 31 1696.49 -Z|.|?

I]0.00 ZO 49 5? 4Zf�.?E |9.55

DIFFERENTIAL Ca|aH[CTIC_I)

TOE-I.35R3 TRA 1.2709 TC3-G.6096 BAU |./346

ROE .J455 RIIA .|948 me3 -.437| FAU .03264

FOG -o?044 rRA .9498 f(3-2.1672 6SP |782?

90[ 1.3E61 8RA i.2937 8C3 6,623J FSP -694

OISTM¢C£ 5ZG.429

24.244 GAL 2.78 AZL 9Z.01HCA 255.60 SNA

37.342 GAP 10.60 AZP 99.50 TAL 170.27 TAP

?G.�G ZAP 163.61 (Y6 317.97 ZAE 130,18 (T(

123.5A (CO .223TA ]NC 2.O]3] v] 29,596

65.8? RCA 95.90 APO 151.18 vZ 35.Za6

189,50 ZAC 67.45 ETC 265.Z] CLP-]68.36

.97 RAL 137.15 IAO 6567.5 VEL 11.594 PTH 2.03 VHP ?.241 DPA ]0.4T RAP 123.65 £CC I.Z]46

|NJ LONG |NJ RT A$¢ IN] AZNTH ]NJ TJNE PO CST TIM IN] Z LAT IN] 2 LONG

37.26 352.lZ 1]Z.33 6 42 14 154T.Z -14.69 30.03

20_.52 $S|.76 66.5| 19 37 42 4131.1 12._? |95._

17.45 35J.?Z |l_.?O 7 59 3? 1283.3 -15.4] 10.27

1_Z.91 351.36 65.15 20 54 ]4 3870.] 13.68 175,86

3_9.77 350.49 117.46 9 5 J7 J066.5 -]7.33 _52.76

165.1_1 350.10 . 61.38 2I 57 57 3659.8 15.58 158.8i

M|O-_SI[ [vlrCUTION ACCURACY OR6IT DETERMINATION ACCURACY

SGr 5616.5 $GR 497.1 663 Z|J.| ST 2244.4 SR Z46.] S$ ?54.6

RRT .5685 RRF .560_ RTF .9428 CRT -.784| CRS .?]45 CST -.9938

SC6 5636.5 R_3 .0286 RI3 .9429 LSA 2374.4 _$A 171.9 SSA 75._

SGI 5624.Z $G2 401._ THA 3.00 ELI 2252,7 ELI 15Z,Z ALF 175.06

LAUNCH DATE APR 26 It Hi4 IrLzr._T Tl_l£ 184.00 ARRIVAL OATE OCT Z7 1964

HI[LIOCENTffIC CON|C

RL 150.55 LAL -.00

RP J07.50 LAP 2.|0

RC 1e9.336 GL -|3,16

PLAN_TO_ENT/ZC CONIC

C3 13.970 VHL 3,?)_

LNCH A2NTH LNCH TZN[

eo.o0 6 ZB 18

90.00 18 Z0 16

]00.00 ? 49 26

100.OO 19 41 49

110.00 8 5? 16

J10.00 ZO 50 30

DIFFERENTIAL CCt_R(CT|ON6

T0[-1.5005 TRA 1.4671 TC5-6.2|11 6AU 1.1636

ROE .1528 /IRA .ZO43 RC3 -.3912 FAU .03045

rOE -.7305 FRA .9913 FC3-l.6868 BSP* ]8029

BD£ 1.5083 (iRA 1.$011 6C3 6.2_04 rSP -673

O|STA_C[ 532.0_

_O1. 215.60 VL 26.Z0| GAL 3.29 AZL 92.|4 HCA 256.84 9NA 123.28 [CC .22821 INC 2.]446 yl Z9.$96

LOP ;14.93 VP 37.3J6 GAP |0.98 AZP 89.58 TAL |68.75 TAP 67.59 RCA 9_.lA APO 1§1.41 v2 35.250

GP -11.|4 ZAL 73.79 ZAP |64.6| ETS 316.57 ZA( 130.14 ETE 189.08 2AC 68.Z2 (TC 264.6? CLP-169._?

DLA -.41RAL 140.07 RAD 6567.6 VEL 1|.634 PTH 2.04 VHP 7.444 DPA 10.52 RAP 125.99 ECC }.2299

L-_ T|I4_ |NJ LAT ZNJ LONG INJ RT AsC |NJ AZMTH IN] TIME PC) CST TIM IN] 2 LAT IN] 2 LONG

21J9.45 -IT.J5 35.55 355.77 Z12.68 T 3 38 ]519.5 -l_.9] 28._7

4766.78 17.8Z ZO6.OG 35§.92 67.62 19 40 6 4188.8 14.63 198.84

1857.68 -J9.07 15._1 355.35 |14.23 8 20 25 1257.? -]4.64 8.76

4515.78 18.73 186,31 355.51 66.27 20 57 15 392_.8 IS.}? 179.13

1645.42 -20.51 398.50 354.09 J17.97 9 24 42 1045.4 -16.61 35].55

4310.81 Zl.18 J(_,?4 3S4.26 62.52 22 2 21 37|0.8 ]7.34 161.73

NI0-C(_I, IR_I£ (XECUTEON ACCURACY _6|T DETERM|NAT|ON ACCURACY

SGT 5665._ $GR 488.4 SG3 203.6 sr 2403.9 $R 252.5 SS _78.]

RR? .S547 _ .5442 RTF .9436 CRT -.7797 CRS ,?lT] CST -.9950

5G6 5686.2 RZ3 .0217 RI3 .9436 LSA 2533,] NSA J74.2 554 _3.5

SGI 5671.7 SG2 405.9 THA 2.75 ELI Z4II.9 ELZ 157.6 ALF 175._0

LAUNCH DATE APR Z6 19G4 FLIGHT TI_E 186.00 ARRIVAL 0ATE OCT _J Lg64

HELIO((NTRIC CONIC

RL 1_O._ LHL -.00 LOL Z|5.80 VL

RP ]D?.49 LAP 2.2_ LOP 1J7.88 VP

• C 1Y].292 _ -]5.4? _p -10.69 ZA_

PLA_TOCENYRIC CONZC

C3 15.057 VHL 3._80

LNCH HZ_TH _H TI_E

90.00 6 49 I3

90.00 18 22 12

|O0.O0 8 9 47

I00.00 19 44

110.00 9 16 13

l]0.00 20 54 23

01FFERENTIA_ C_R(CTIONS

T0[-J.6461 TRA 1.7062 TC3-5.8083 BAU |,1713

ROE .1634 RRA .2135 RC$ -.3476 _AU .02933

FOE -.7_42 YRA ].03Z9 FC_-I.6291 66P 18218

8D( 1.$542 BRA I.?2J_ 8C_ 5.9197 FSP -652

DISTANCE _37,T31

26.158 GAL 3._1 AZL 92.2? HCA 262.09 $xA

3?.299 GAP 11.39 AZP 89.69 TAL 16Y.23 _AP

T0.71 ZAP 165.57 (16 314.9] ZAE 130.09 [T[

]Z3.0Z (CO .23_0_ JNC Z.Z?_Z vl Z9.596

69.3Z RCA 94.3_ APO 15J.68 vZ 35,254

188,7) ZAC 6_._7 [TO Z64.]5 CLP-170.Z6

OLA -].69 RA_ 142.93 RAD 6567.6 vEL JI.681PTH 2.05 VHP T.659 DPA ]0,49 RAP ]ZB.}) £CC 1.2478

k-I TIN( INJ LAT INJ LONG [NJ RT AS{ INJ AZNTH INJ TIME P_ CST TI_ |NJ _ LAT]NJ Z LON&

2096.35 -16,_4 34.13 359.50 113.32 7 24 l0 1496.4 -]3.24 27.01

4_4_.15 19.24 209.58 .16 66.8] 19 42 57 4245.] J6,]9 ZOZ.Z4

I9)6._0 -|7.47 I4._9 _9.07 I14.65 8 40 23 1Z36.5 -|4.DO ?.52

4SgO.ZA 20.19 ]89.70 3_9.76 67.48 21 0 AO 3980.2 ]6.96 ]82._9

1626.52 o19.96 35T.49 357.76 119.34 9 43 22 I0Z6.5 -16.02 350.$9

4360.96 22.73 171.82 358.52 63.75 22 ? 4 3761.0 19.0Z ]64.65

NIO-COL_[ EXJ[CuT;ON ACCURACY OIQ_IT DE TERMINATION ACCURACY

SGT 5709.| SGR 480.0 SG3 196.4 ST 2549.3 SR 259.2 SS 79_,Z

RRY .SZ_Z RRr .5074 RTF .9444 CRf -.777] CRS .7Z06 CST -,9959

$&6 5729.3 RZ3 .0159 R]3 .9445 cSA Z677.6 _SA 176.7 S$A 72._

SGI 5714.6 562 409.5 THA 2.52 ELI 25_7.2 (LZ 162,6 ALF ]75.46

LAUNCH 04TE APR 26 1964 FLIGHT T|W_. 188,00 ARRIVAL C4TC OCT 51 i964

HELIOCENTRIC CONIC

R_ 150.55 LAC -.00

• P 107,49 _AP 2.39

RC i?3.229 GL -]5.G6

PLAN(TOCENTR|C CONIC

C) ]6.324 VHL 4.040

LNCH AZMTH _NEH Y_

90.00 ? 9 10

90.00 16 24 N3

100.00 8 29 11

|00.00 |9 47 I1

II0.00 9 34 20

110.00 ZO 58 31

DISTANCE 543.322

LOt. 215.60 VL 26.1|5 GAL 4.37 AZL 92.40 W,CA 265.53 SNA 122.76 ECC .2]621 INC 2.3997 vJ Z9.596

_OP 12J.J3 VP 37.261 GAP l].61 AZP 69.90 TAL ]65.72 TAP ?I.05 RCA 95.52 APO |52.0] v2 35,Z56

GP -IO.Z9 ZA_ 6T.72 ZAP |GG.48 [T$ 317.91 ZA[ 130.04 (TE 168.3? ZAC 69.69 [TC 263.6_ CLP-I?I.19

OLA -2.$6 RA_ 145.72 RAO 6567.? ¥EL

L-I rlN_ IN] LAY IN] LONG /NJ

2077.77 -16.03 33,C_

49OO.29 ZO.56 Z13.09

1819,70 -16.99 13.57

4633.56 21.54 193.06

/615.?J -J9.55 356.7_

44|0.32 24.16 17d,9|

]/.?35 PTH 2.07 VHP 7.887 _PA J0.38 RAP |)0.68 (CC 1.2687

RT AsC |NJ AZMYH IN] TIN( P_ CST T|N IN] 2 LAT IN] 2 LOnG

3.30 IJ3.66 ? 43 48 ]4??.8 -|2.70 25.9J

4.47 ?0.09 _9 46 11 4300.5 ]Yo66 Z05.61

Z.85 ]14,9/ 8 59 30 12J9.7 -]3.48 6.54

4.06 69.76 2J 4 25 4033.6 ]8.47 185.64

1.46 !/6.62 10 l 16 J015.? -15.58 _49,86

2.96 65.0? 22 |2 J 3810.3 20.62 ]6?.58

(X[CUT|OI ACCURACY OR_|T D[T[RN|NA?]ON ACCURACY

$GR 4?].6 SG3 J89.3 ST 26?9.3 SR 266.0 SS 8J2.Z

RRf" .4700 RTF .9454 CRT -.?763 CR$ .72_Z CST -.9966

R_5 .0106 RI5 .9455 LS_ 2606.5 _SA ]79.0 $SA ZD.6

SGZ 4JZ.| THA 2.29 EL| 268?,5 £L? ]6?,? 4Lr 175.5_

D|FF[RENT]AL C_I|_CT]ON9 N|0-COI_

TDE-].7946 TRA 1.9427 TC3o5,3663 6AU i.J774 SGY 5747,J

ROE .]753 RRA .2220 RC3 -.]1062 FAU .02629 RR? .4546

roe -.775B ERA 1.0734 FC3oi.3942 0SP 16379 SC_ 5T66.4

802 1.8031 6RA ].9553 6C3 5.3950 rSP -63J $GI 5751,?
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 19643

LAUNCH OAf[ APR 26 1964 FLIGHT TJHE IgD.DD ARRIVAL 0ATE NOv Z 1964

HELIOCENTRIC COeAiC

RL 150o55 LAL -.00 LOt. Z|5.80 VL

RP 107.48 LAP Z.SZ LOP |24.37 YP

RC 175.147 GL -15.74 GP -9.93 ZAL

PLAN_TO([NTRIC CONIC

C3 IT.794 VHL 4.Z18

LNCH AZNTN L_H T|MI_

90.00 T 29 P

90.00 16 Z? 9

100,00 8 4? 38

100.00 19 50 El

110.OO 9 51 3?

I10.00 Zl Z 52

OIFF(N(NYIAL C(_IQR[CT|C841

TD[-1.9428 TRA Z,]955 TC3-4,9509 8AU 1.1795

mo[ .1SS6 RmA .Z_OI RC3 o.Z688 FAU .0Z4Z0

FOE -.7935 FRA J.J182 FC3-1,J775 88P 18433

eO[ 1.95ZO MA Z.ZO?5 8C5 4,9681 FSP -_O6

DISTANC[ 548.867

Z6.0?Z GAL 4.95 AZL 9Z.55 HCA 268.58 StAA IZZ.SI (CC .24381 INC Z.SZSZ vZ 29.596

37.234 GAP 12.26 AZP J9.94 TAL 164.22 TAP ?Z.79 RCA 92.64 APO 152.38 vZ 35._58

84.83 TAP 167.54 [T$ 310.TZ ZA£ I_),OO [T[ 188.06 ZAC ?0.39 (TO 268.12 CLP-172.11

OLA -3.97 IAL 148.43 RA0 6367.7 VEL 11.797 PTH 2.09 VHP 8.129 OPA IO.Z0 lAP 113.04 Ice 1,2926

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ 1IN( PO CST TIN INJ 2 LAT INJ 2 L(_IG

2D63.60 -15.84 32.14 ?.14 I13.9I $ 2 33 1463.6 -12.28 25.08

4954.17 2|.77 216.58 8.85 71.43 19 49 4} 4)54.2 19.03 Z08.98

180?.20 -16.63 IE.82 6.67 115.20 9 17 45 1207.2 -13.10 5.81

4686.80 22.79 19/_.46 8.47 70.12 21 8 27 4055.8 19.86 158.68

1606.90 "-19.26 356.ZI 5.26 1|8.80 10 |8 24 1006.9 -i5.2T 349.56

4458°$6 25.54 J79.01 7oZ? 66.46 Z2 l? JJ 3836.9 22.13 170.5_

Ni0oCOURSE [XI[CUTION ACCURACY ORBIT 0[T(RN|NATION ACCUIACY

S¢*T 5774._ SGR 463.3 $63 182.4 ST 2789.9 SR 273.Z SS 822.2

RRT .448_ RRI r .4828 RTF .9462 CRT -.?76| CIS ,7296 CST -.9972

$60 5793.1 RZ3 .0069 RI3 .9462 L6A 29_5.6 NSA 181.8 $S4 19.5

$61 5778.) $62 413,$ THA 2.07 [Li 2798.0 [LZ 171.8 ALF 175.64

LAUNCH OAT[ APR 26 194A FLIGHT TIlE 192.00 ARRIVAL DATE NOV 4 1964

_I[LIO¢EHYRJC CONIC

RL 150.55 LAL -.00

mP 107.47 LAP 2.85

RC 1Y1.045 GL -15.74

PLANE TOC_NTR_C C_N_C

C3 19.495 VHL 4.415

LNCH AZNTH _N_H Tllq_

90.00 ? 46 9

90.OO J8 30 5

100.00 9 5 9

100.00 19 53 46

110.00 10 $ 2

110.00 21 ? ZZ

DIFFER[NTIAL CCI_R[CT|ON$

TD[-_.IOOO TRA 2.4583 TCS-d,S30? BAU 1.1824

ROE .2035 RNA .2571 RC3 -.2310 FAU .02232

FOE -.612e FRA 1.1563 FC3 -.9913 BsP 18588

BO( 2.1096 MA 2.46_? BC3 4.5?66 FSP -587

D/STANC£ 554.160

L(_. 215.a0 VL 26.0X) GAL 5.5? AZL 92.65 I'_A Z?I.SZ _4A 122.27 [CC .24987 INC 2.6503 VI 29.596

LOP 127.6Z VP 37._05 GAP 12.?Z AZP 90.08 TAL 162.72 TAP 74.54 RCA 91.72 APO 152.92 VZ 35,260

GP -9.60 2AL 62,06 ZAP 1_1.15 (TS $08.09 24£ 129.94 [T[ 187.78 2AC ?1.08 [TC ZGZ.6Z CLP-I?3,0Z

OLA °4.9? RAL 151.05 RAO 656?.8 YEL 11.869 PTH Z.ll VHP 8.35? OPA 9.95 RAP 115.38 [CC 1.3208

L-I T|N_ INJ LAT |NJ LONG INJ RT ASC |NJ A2NTH INJ TIN£ PO CST TIN INJ 2 LAT INJ 2 LONG

Z058,75 -15.3? 31.55 11.01 114.09 8 20 22 14_.? -11.99 24.50

5006,92 2Z.87 ZIG.05 I 3.Z8 72.83 19 53 52 4406.9 20.50 212.32

1?98,89 -J6,39 IZ.3E 10.52 JI5,35 9 35 B |198.9 -12,64 5.33

4?37.00 23.94 199,85 IZ.SI 71.54 21 IZ 4_ 4157.0 Z1.19 19Z.11

leOE.0Z -19.10 555.92 9.06 118.90 10 34 44 1002.0 -15.10 549.09

4506.63 26.80 181.17 11.74 67.94 ZZ ZZ 29 3906.6 23.56 175.50

HI0-COURS_ £XECuTICX_ ACCURACY ORBIT DETERHINATION ACCURACr

$GT 5804.0 SC_ 454,? SG3 175.9 ST 2891.9 SR 279.9 SS 851._

RRT .4114 RRF .3946 RTF .9475 CRT -.7781 CRS .7360 CST -.9977

$68 5821.8 R23 .0031 R13 .9475 LSA 5016.4 NSA 185.8 SSA 18.4

$GI 5807.0 $GZ 414.2 ?HA 1.86 CLJ 2900.1 [L2 I75.3 ALF /75.68

LAUNCH OAr[ APR Z6 1964 FLIGHT TIN( 194.00 ARt|VAL D4TE NOV 6 1964

HELIOCENTRIC CONIC DISTANCE 559.793

IL 150.55 LAL -.00 LOt. 215.60 VL 25.969 GAL 6.22 A2L 9Z.79 HCA 275.07 SNA 122.0Z [C( ._5645 INC _,7756 Vl 29.596

RP 107,47 LAP 2.76 LOP 130.67 VP 37.177 GAP 1_.22 A2P 90.25 TAL 161.23 TAP ?6.50 ICA 90.75 AFrO 155.$| vZ 55.260

RC JT$.PZ3 GL -I5.67 GP -9.3D 2AL 59.4| 2AP J M.SI [T$ 305.05 ZA[ 129.69 IT[ 187.S1ZA¢ 71.75 [TC _62.13 CLP-17_.95

PLAN(T_[NTRIC CONIC

C3 Zl.462 VHL 4.633 OLA -5.68 IA_ 153.59 RA0 6561.9 V(L 11.952 PTH 2.13 VHP 8.663 OPA 9.63 taP 157.75 ECC 1.558_

LNCH AZNTN LN_N TIN( L-] TIN( 1N3 LAT |NJ LONG INJ RT A$C INJ A2NTH INJ TIlE PC) CST T|N INJ Z LAT INJ Z LO_IG

90.00 g 3 9 2048,06 -1_.21 3;,Zl |4._| 114.15 8 3? 1? 1445.1 -11.82 24.17

90.00 16 33 16 5056.54 23.86 223,51 17.75 74.29 19 5? _4 4458.5 21.48 _15.65

100,00 9 21 42 1794.85 -16.26 12.07 14.40 115.43 9 51 3? 1194.6 -12.71 5.08

100.00 19 51 23 4?87.19 24.98 203.Z0 17.39 73.02 21 17 10 416T.2 22.4Z 195._

110,00 10 23 34 1600.95 -19.01 355.86 12,89 118.92 I0 50 15 1000.9 -15.06 349.05

JIG.DO 21 12 J 4553.69 27.96 J84.33 J6.26 69.48 22 27 54 3953.6 28.9J 1_6._9

01FFER(NTIAL C_JII_CTIONS NI0-C_$[ [X_CUT|_Iq ACCURACY C_R61T DE TCRNINATION ACCURACY

T0[-2.2610 TRA 2.7372 TC3-4.1179 6AU 1.|629 $GT 5527.4 $04! 445.8 SG3 169.? ST 2979.1 St 286.4 55 858.Z

RO[ .Z196 RNA .24_ RC5 -.1961FAU .OZ'O_tO RRT .3729 RRtr .3557 RTF .9469 CRT -.?BIO Cg$ .74Z9 CST -,9980

FO£ -.8302 FRA 1.2971FC3 -.8268 8SP 16727 $68 5_44.4 RZ3 ._ RI3 .9489 LSA 310_.4 NSA 18_._ $SA 17._

60( 2,2717 BRA Z.7480 8C3 4.1227 FSP -569 SGI 5829.8 SGZ 413.5 THA 1.64 ELI 2987.5 ELI 178.4 ALF |75,69

LAUNCH OAT[ APR 26 196A FLIGHT T|I._ 196.D0 ARRIVAL DATE NOV 8 1964

_£LJC_ENTRIC CONIC

IL 150.55 LAL -.00

RP 107.47 LAP 2.87

RC 180.782 GL -15.53

PLAN_T_[NTR_C C_|C

C3 23,735 VNL 4.872

_NCH AZNTH LNCH TIN I|

• 0.00 8 19 9

90.OO 18 36 39

100.00 9 37 19

100.00 20 1 I!

IlO.O0 10 38 14

110,00 Z1 16 44

DIFFER[NT_AL CC_R[CT]ON$

TOC-2.4266 TRA 3.0332 TCS-3.?I?$ 8AU 1.1808

RDC ,2573 RRA .2476 R(3 -.1680 FAU .OIS?Z

to[ -.8468 FRA 1.2387 F¢3 -.6828 8SP 15835

8OC 2.4382 8R4 3.0433 BC3 3.7244 FSP -550

D]$TAN(E 565,159

LOL 215.$0 VL 25,948 GAL 6.5N3 AZL 92.90 HCA 278.31 SMA lZl,?O [CC .Z6354 INC _.9026 vi 79.596

LOP 134.12 VP 31.148 GAP 13.?4 AZP _O.42 TAL 159.77 TAP 78.08 RCA 89.69 APO 153.88 v2 35.260

GP -9.02 ZAL 56.$7 TAP 169.61 £T$ 501.54 ZA[ 129.6_ [TE 187.27 ZAC 72.41 [ TC 261.66 CLP-174.83

OLA -6.71 NAb 156.01 lad 6568.0 VEL 12.046 PYH 2.15 VHP 8.955 OPA 9,26 laP 140.06 [CC 1,5906

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH JNJ TIN( PC) ¢$T TIN [NJ 2 LAT [NJ 2 LONG

_046.41 -15.16 31.11 1_.91 114.20 _ 53 16 1446.4 -11.77 24.0T

5109.07 24.79 229.95 ZZ.Z5 75.79 20 1 48 4509.1 27.56 218.96

1794.32 o16,25 IZ.05 18,29 _15,44 lO ? 12 IJ94.3 -12.70 5,06

4536.40 2S.gl L_06.55 21.91 ?4.55 Z| 21 47 4236,4 23.54 198.56

1603.54 -19.15 356.01 16.73 |18.87 11 4 58 1003.5 -15.15 3_9.]7

4599.94 29.02 187.52 ZO.SE 71.09 ZZ 35 24 3999.9 26.17 I79.50

N|O-COUR._ [_CU?ION ACCURACY @RBIT DETERNINATION ACCURACY

$GT 5845.Z$64_ 436.8 SG3 163.6 ST 3052.5 SR Zg2,? SS 842.8

R_T ,5531 RRF .3]$0 RTF .g505 CRT -.7B47 CRS .?50Z CST -.9983

$68 5861.5 RZ3 -,0023 R13 .9505 LSA 3J74.6 NSA JgT.0 SSA 16,6

SGI 58d7.0 SG_ _1|.7 ?HA 1.43 ILl _061.1 [L2 180.9 ALF t75.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 1. 1964t

LAUNCH DATE APR Z6 1964 FLIGHT T|l_ 198.00 ARRIVAL OAT[ NOV 10 1964

H(LIO_ENTmIC CIVIC

RL 150.56 LAL -.D0

ffP 107.48 LAP 2.97

RC I02.621GL -]5.3A

PLAN[TO([NTRIC C(_llC

c5 26.38O VNL 5.|_4

LNCH AZNTH LNCH T|N(

90.00 8 3A II

90,00 18 AO J2

100.00 9 5! 57

100.00 ZO 5 ?

1J0,00 10 52 Z

IJO,O0 £1 21 3Z

D|$TANC[ 3?D.AA7

LOt. 215.80 VL 25.907 GAL 7.63 AZL 93.03 HCA 281.56 SNA 121.55 [CC .27|27 JNC 3.0316 Vl 29.396

LOP 137.37 VP 37.||8 GAP 14.30 AZP 90.61 TAL 158.31 TAP 79.87 RCA 88.58 APO 154.$2 V2 58.259

GP -8.77 ZAL 54.46 ZAP 170.26 [78 297.49 ZA[ 1Z9.76 ETE 187.04 ZAC 73.07 (TC 261,20 CLP-175,74

DLA -7.A3 RAL |58.34 RA0 63(_1.1 V[L |Z.153 PTH Z.|8 YHP 9.275 OPA 8.84

L-Z T|NC IN| LAT IN| L(_AG IN| RT A$C IN| AZNTH JNJ TJN£ PO C$T TiN

2048.63 -15.25 31.24 2Z,TZ 114.17 9 8 ZO 1445.6

5|58.32 25.54 230.38 26.76 17,33 20 6 IJ 4558.5

|797.73 -|8.36 IZ.23 22.|8 113.37 10 21 $3 1197.8

4884,63 28.74 Z09.90 26.44 76.13 ZI 28 32 4254.6

1609.69 -|9.35 336.3? 20.58 118.74 |1 18 52 I009.7

4645.31 29.99 I�O.?Z 25.41 ?Z.78 ZZ 38 58 4045.3

D|FFERENTIAL CC_'RECTION$

TOE-Z.3978 7RA 3.3A74 IC3-3.3339 BAU 1.1799

RO[ ,2564 ERA .231| RC3 o.1410 FAU ,01'_0

FOE -.8629 FRA 1.2813 FC3 -.5585 BSP |8925

DOE Z.6JO4 BRA 3.35641BC3 3.3389 FSP -532

NIO-COU_M[ [vlrCUT|CIN ACCURACY

$GT 5859,1 $_ 4Z7.4 $G3 157,8

RRT ,2917 RRIr ,2753 RTF .9822

SG8 5873.7 RZ3 -.0040 RJ3 .932Z

$G| 3959.4 882 408,? THA |.23

RAP 142.38 ECC 1.4338

|NJ Z LAT IN| 2 LONG

-1|.84 Z4.ZO

23.5A 222,26

-12.80 3.26

24.31 Z01,77

-|5.]7 349,32

27,34 182,53

CItBIT DEIERNINA1](_,I ACCURACY

ST 3113.3 SR 298.5 S) 846.I

CRT -,7892 CR$ .7576 CST -.9986

LSA 3234.5 NSA 188.0 $Sa 15.9

ELI 3122,Z EL| 182.8 ALF 173,66

LAUNCH OAT[ APR 26 1964 FL|GHT TIN( 200,00 ARRIVAL DATE NOV 12 J964

H£L|C(:ENTRIC CC_d|C

RL J50.55 LAL -.DO

RP 107.46 LAP 3.06

RC 154.440 {L -|3,|0

P_AN[TC)([NTRIC CONIC

C3 29,394 VHL 5.4Z2

LNCH AZNTM LN_H T|HI: L-| T|NI: |NJ LAT

eO.OO 6 46 JA ZO54.55 -IS,39

90.00 19 A3 55 51'09.90 26.21

100,00 |0 5 _9 1804,78 -16.56

100,00 _ I 11 4931._)0 27.47

110,00 |l 4 38 |6Jt,09 -19,6t

|lO.OO 21 Z6 22 A810,36 30.83

01FF[R(NTIAL C_R(CY|ONS

TO£-t.7720 TRA 3.6840 1C$-Z.9634 8AU i,I&6Z

RO[ .2776 RRA .2527 RC3 -.1187 FAU .01529

roe -.8778 FRA 1.3263 re3 -.4303 BSP 18928

BO[ Z.7859 BRA 3.6926 8C3 Z.9f77 FSP -511

0|STANCE 575.646

L(X. 213.80 vL 23.867 GAL 8.4| AZ_ 9).16 KA 284.8| SNA

LOP |40.82 VP 37.088 GAP 14.90 AZP 9_.81 TAL 156.89 TAP

GP -8.54 ZAL 52.17 ZAP 110.93 [TS 292.85 ZAE 129.68 ETE

121,3Z [CC .27967 INC 3.1633 vJ Z9.396

81.69 RCA 87.39 APO 155.Z4 v2 35,23?

186.85 ZAC 7_.71 [TC 260.75 CLP-1?6.64

OLA -8,11 RAL 180,57 RA0 83M.2 ¥[L 12.279 PTH 2._1 vHP 9.617 0PA 8.57 RAP 144,68 £CC 1.4838

|NJ LC_G |NJ RT ASC IN| AZNTH IN| TIME

3|.tO 28.63 1|4.06 9 22 29

233.74 31.27 78.89 ZO !0 42

12.67 26.07 |15.25 10 33 A4

213.22 30.98 77.73 ZJ 31 23

336.93 2d.42 118.34 11 31 37

19).32 3O.OZ ?4.AS 22 AA 32

MID-COuRSE EXJCCUTJC_ ACCURACY

$GT 3865.9 8GR 417,9 SG3 152.Z

RRT .2489 RRF .2338 RTF ,9540

8Ge 3878,8 RZ3 -.0049 RJ3 .95d0

SGI 5864,9 $GZ 404.7 THA J.02

POCST TIN IN| 2 LAT IN| Z LONG

1434,6 -12,01 24.35

4606,9 24,42 Z23.5_

1Z04.8 -]3.02 5.67

4331,.9 25,31 204.87

1019,1 -15.70 350.03

4090.A 26.41 183.37

(_RB|T DEIERNINATI(_ql ACCURACY

ST 5|59,6 $R 303.9 $S 6A?.T

CRT -.7938 CRS .7652 CST -.9988

LSA 3280,0 NS_ 158,8 5SA 15,1

ELl 3168.8 EL2 184.3 ALr 17S.62

LAUNCH OAT[ APR 26 1964

HELJ_[NTRIC CON JC

RL 150.55 LAL -.OO

RP 107.49 LAP 5.1A

NC |96.Z19 GL -|4.$2

PLAN[Y(X:[NTR|C CONIC

C_ 32.90R VHL 5.73Y

LNCH A2NTN LNCH TII_[

80.00 9 1 19

90.00 18 A7 45

I00.00 I0 |8 26

|O0,00 ZO 13 19

Jl0,OO 11 17 Z

110,00 Z| 3| 1Z

FLIGHT TIN( ZOZ,O0 ARRIVAL DATE NOV ]4 1964

0[$IANC[ 580.740

LOt. 215.60 VL 25.927 GAL 9.23 AZL 93.30 HCA 288.05 SNA

LOP 143,88 VP 37.038 GAP 15.53 AZP 91,0Z TAL 153.4_ TAP

GP -8.33 ZAL 30.00 ZAP J71.32 £I5 287.57 ZAE I29.39 ETE

12J.09 [CC .28884 /NC 3.2993 vl 29.596

85.5A RCA 86.11APO 136.06 V| 35.254

186,63 ZAC 74.35 [TC _60.33 CLP-177.36

OLA -8.70 RAL 162.69 RAO $566.3 VEL |2.421PTN 2.ZA VHP 9.986 0PA 7.85

L-I T11t_ IN| LAT INJ LOk_ IN| RT k$C IN| AZNIH ]NJ 11141[ PO CST TIN

Z06J,99 -15.63 32.|7 30,52 1|3.80 9 55 43 1464.0

5Z54,20 26.79 237.08 35.77 80.47 _0 15 Ig 4654,Z

1815,22 -16,88 |3.50 29.9A 115.05 10 48 iI iZl5.Z

4979.20 28.10 215.52 35.31 79.36 21 36 17 4378.Z

1631.?! -ZO.0? 357.M _8.25 |18.27 11 44 14 1031.7

4734.47 31.61 J97.14 34.63 76.24 22 50 7 4134,5

RAP ]46.96 ECC 1.$416

]NJ 2 LAT IN| 2 LONG

-1Z,29 Z3.10

25.20 Z28.71

-13.33 6.27

26.34 Z08.16

-16.13 350.?7

29.38 186,63

DIFFERENTIAL CQIRECTI_N$ N|D-COUR_ [X[CuT|C_I ACCURACY

T0[-2.9570 YRA 4.O377 7C3-2,6Z33 _AU 1.1549 8_T _867,3 SG_ 4_.0 $83 146,8

ROE .29_4 RNA .2524 RC3 -.0953 FAU .01369 RRT .Z035 RRF" .1900 RTF .9561

FOE -.8939 FRA J.37|5 _C3 -.3802 88R 1_013 SG_ 5881.5 RZ3 -.0056 R|3 .9561

BO[ 2.372| BNA 4.0456 BC_ 2.6231 fSP -493 $81 5867.9 $82 399.A THA .81

LAUNCH OAT[ AP_I! 26 1964 F_|GHT TZN[ ZOA,O0

H(LIO_ENTRIC CONIC DISTANt( _85.7J|

RL 150.59 LAL -.DO LOL 215,80 VL 25.788 GAL 10.12 AZL 93.44 PICA 291.29 SNA 120.87 ECC .29887

RP 107.30 LAP 3.Z1 LOP 147.13 VP 37.028 GAP |6.22 AZP 9J.25 TAL 134.12 TAP 85.4| RCA B4.?A

RC 188.0J9 GL -14.5! GP -8.13 ZAL 47.95 ZAP 171,?_ [TS 281.$4 ZAE 129.48 [T[ |86.44 ZAC 74.97

PLAN(_O_ENTR|_ C(_NJC

C) 36,983 VHL $.08| 0LA -9._| RA_ _84.?0 RAO 83M,4 VEL 12.584 PYH 2._8 VHP |0.387 OPA 7.30

_NCH AZNTH LNA_H TXN_ L*| T|N_ |NJ LAY |NJ LONG IN| RT A$C IN| AZNTH |NJ TZNI[ PC) C$T TIM

90.00 9 13 Z7 207_.75 olG.O0 $2,9A 34.$8 113.68 9 48 3 1476.7

_h[_.OO 19 51 41 5100._9 27.27 240._ 40.24 8_.06 ZO 20 l 4700.4

100.00 JO 30 17 1829.87 -17,28 |4,13 3_.90 114.80 it 0 45 1228.9

100,00 ZO ]7 3Z 50Z3,50 29,63 _19,?8 40,OZ el,D0 21Al |6 A423,5

|10.00 11 28 16 1847.31 -L_O.37 338.61 3_.06 117.92 1| 35 43 1047.3

|lO.O0 ZJ 38 2 4777.82 3Z.26 Z1_10,39 39.24 78.04 22 55 40 4177.8

O|F_[RENT|AL CC_R_CT_(:I_U_ NI0-COCN_N[ [WECuTI_N ACCURACY

70[-3.1498 TRA 4.4148 TC_-_._O25 _AU |.J39J _7 9865.6 Sr._ 397.9 $G3 141.7

ROE .32_2 RRA .Z499 RC3 -.0?70 FAU .0|213 RRT .|538 RRf" ,|4A4 RTF .9585

FOE -.9]04 FRA 1.4|91FC_ -.2839 86P IS)O?) 9_0 S_79.| RZ) -.0OS? R|3 ,9585

80[ ).1663 MA 4.4219 8C3 2._O38 FSP -478 8GI 3865,9 $82 393,0 TNA ,61

ORBIT 0ET£RNINATION ACCURAC_

ST 3]68.Z SR 308.7 $S 849.6

CRT -.7994 CRS .7734 CST -.8890

LSA 5318.2 NSA J88.8 $SA |4.3

ELI 3207.8 EL| 1_4.9 ALF ]73.51

ARRIVAL DATE NOV 16 1964

;N¢ 3,4405 vl 29.596

APO 156.99 V2 55.231

ETC 259.82 CLP-|78,48

RAP 149.22 [CC 1,6086

IN| 2 LAT |NJ 2 LONG

-12,$7 25.BS

23.89 23].98

-13.77 7.07

27,08 2JI.32

-16.67 35|.66

30.28 J91.69

ORBIT O[T[RM|NATION ACCURACY

87 3228.7 SR 312.8 83 85].8

CRT -.8051 CR8 .78|6 C$T -.8991

LSA 3346,5 NSA |8B,3 $$A 13.8

EL| 3236.5 EL2 I84.8 ALr 175.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19641

LAUNCH 0aTE APR Z6 1964 FklGH/ TIN( 206.00 ARRIVAL OAf[ NOV 18 ]964

H(LIO([NTRIC CONIC 0JST4NC( 590.5}9

RL |50,55 LAL -,00 LOt. 215,80 VL Z5.749 G4L 11.07 AZL 93.59 HCA 294.54 SNA IZ0.65 [CC .30985 JNC 3.58Y9 vl Z9.596

RP ]01.51 LAP 5.26 LOP 150.)8 YP 56.99? GAP 16.97 AZP 91.49 TAL ]52.79 TAP 87.33 RCA 85.Z? APO 158.05 VZ 35.Z47

RC JB�.?BO GL -14o|? GP -7.96 ZAL 46,02 ZAP ITZ,OZ ET$ 275.D7 ZA[ ]29.33 [T( 196.Z6 ZAC 75.59 £TC 259.55 CLP-J?9.4Z

PLAI_[TOC[NTRIC C(_41C

C5 41.?Z$ VHL e.459 OLA -9.66 RAL 166.61 RA0 6568.6 V(L lZ.??| PTH Z.3Z VHP 10.823 0P4 6.71 RAP 151.45 £CC 1.6867

LNCH 4ZNTH LNCH f|N( L-I Tilt| |NJ LAT |NJ LONG |NJ RT A$C IN| AZflTH 1NJ TIN( PO CST TIN |NJ Z LAT IN| 2 LONG

90.00 9 24 3? 2091.63 -16.45 35.9| 38.21 115.59 9 59 30 149Z.6 -13.15 26°79

90.00 18 55 4Z 5345.42 Z7.65 Z43.61 44.68 83.64 Z0 Z4 47 4?45.4 26.46 255.14

100.00 10 41 15 1045.54 -17.75 15.14 57.62 114.47 11 11 58 1245.5 -14.28 6.05

100.00 ZO 11 48 5067.74 Z9.05 Z25.00 44.49 82.64 21 48 15 4467.7 27.75 Z14.45

;SO.OO 11 39 39 1685.70 -21.15 359.72 55.85 117.50 I| 6 24 1065.7 -17.50 552.71

JJO.OD 21 40 51 482D.36 )Z.B2 203.54 45o81 79.85 25 1 11 42ZD.4 31.D? 194.76

01FF[R[NTIAL CC_R(C?ION8 N|O-COUR_[ ElrCuTION ACCuRAC_ CIR6JT D[TERNINATIC_4 ACCURACY

r0(-5.5514 TRA 4.8174 ?_J-2._J7 BAU 1.1|g2 $G? 5858.9 S_ 5_7.? SG5 136.8 ST 3245.? SR 516.2 SS 854.5

ROE .3486 RRA .2449 RC5 -.06|1 FAU .01059 RRT .1057 RRF .0966 RTF .9609 CRT -.8117 CRS .7900 CST -.999_

F0¢ -.9277 FR4 1.4896 FC_ -.Z198 BSP 19117 $88 5871.7 R25 -.0054 RI5 .9609 LSA 5365.9 NSA 187.1 SSA 15.2

80( 5.3695 BRA 4.8Z31 BC3 2.0046 FSP -462 $GI 5819.1 SG2 _15.6 ?HA .40 ELI 3255.8 [LZ 184.1 ALF |7_.46

kAUNCH DATE 4PR 26 1964 FLIGt4T ?|14[ 2'08.00 ARRIVAL DATE NOV Z0 1964

HELIO(:INYRJC CONic

RL 150.55 LAL -.00 LOt. 215,80 VL

mP 107.55 LAP 5.JJ LOP 155.45 VP

RC 191,520 GL -|5,81 GP -7.79 ZAL

PLA_TOC(NTR;C CON;C

C5 41.255 VHL 6.874

CNCH A2NTH C_H TIN(

9,0.00 9 34 $2

90.00 18 59 4?

lO0.00 10 51 |4

100.00 ZO 26 6

]lO.O0 1J 49 ]2

tlO,OO 21 45 57

O]FF[R_NT|AL C_RR_C?IONI

r0(-3.5615 TRA 5.2510 TC5-1.?247 BAU 1.0899

RO( ,5757 RRA .2570 RC5 -.0475 FAU .00905

rOE -.9450FRA 1.5243 rC5 -.1655 8SP 19055

BO( 3.5815 BRA 5.2564 BC5 1.7153 FSP -445

OJSTANC[ 59_.197

25.712 GAL 11.09 AZL 95,74 PICA 297.78 Sl4A 120,44 (CC .32192 INC 5.7411 v! 29.596

56.967 GAP J7o78 A2P 91,75 ?AL 15|.51 TAP 89.29 RCA 81.67 APO 159.21 v| 3_.24_

44.21 ZAP |72.Z0 ITS 267.98 ZAE 129.20 EYE 186.08 ZAC 76.20 (TC 259.17 CLP 179.62

0LA -J0.04 RAL J68.40 RAO 8566.8 VEL 12.905 PTH 2.57 YHP 11.500 0PA 6.09 RAP 153.65 £CC 1.7777

L-_ TIN( IN| LAT ]NJ L(;_G ;NJ RT A$C IN| AZNTH ZNJ T|N( PO CST T|N |NJ 2 LAT IN| Z LONG

2111.44 -18,94 55,0_ 4Z.0I 115.04 10 10 5 1511.4 -13.68 27.90

5589.25 27.94 248.79 49.06 85._ ZO 29 36 4789.Z 26.98 238.25

1665.04 -18.27 16.53 41.40 114.08 11 22 19 1265.0 -14.87 9.19

5110.86 29.59 226.16 48.9| 84.27 21 51 16 4510.9 2B.ZO 217,55

]1_16.87 -ZI,BO 1.00 59.8] 1J7.00 J2 16 J_ |086.7 -J8.01 355.92

4861.99 55.Z7 ZO6.?I 48.35 81.67 23 6 59 4262.0 51.77 197.00

N|O-COUR_[ (I_.CUTiON ACCURACY ORBIT G(T[RNINATZ(_; ACCURACY

SGT 5847.5 SGR 577.6 SG5 132.1 ST 3255.l SR 310.9 5S 856.9

RRT .0550 RR1 r .0469 RTF .9635 CRY -.8181 CRS .7980 CST -.9995

$GB 5859.5 R23 -.OO4& RI3 ,9_35 LSA 3375.9 NSA 185,6 SSA 12.7

$GI 5847.4 SG2 577.| THA .ZO ELl 5265.5 Eu2 182.0 ACt 175.40

LAUNCH OAT[ 4PR 26 1984 FLIGHT TIN( Z10.00 ARRIVAL 0ATE NOV 22 1964

HEkIC_(NTRIC CCQ,I IC

RL 150.55 LAL -,00 LOt. 215.80 VL

RP 107.54 LAP 3.35 LOP 156.88 VP

RC 195._41 GL -15.44 GP -7.64 ZAL

PLAN4[T(3(ENTRJC C_JC

C3 53.751 VHL 7.330

LNC_ AZ_?_ LN_ rl_

90.00 9 44 I0

90.00 19 $ 55

I00.00 11 0 21

100.00 _0 _0 24

110.00 11 56 55

J10.00 21 50 ZO

O[FFER(NTIAL CI_I_CTION_

T0£-5.7865 TR4 5.7124 TC5-1.4706 BAU 1.0567

RD( .4045 RRA .Z259 RC5 -.056Z FAU .00754

FOE -.9655 FRA 1.5817 FC3 -.1115 OSP 19092

80( 3.8080 B_A 5.?189 BC3 1.4710 rsP -451

0|STANCE 59g.651

25.675 G4L 13.19 AZL 93.91HC4 _01.02 SNA IZO.Z5 (CC .35521 INC 3.9078 vl 29.596

36.956 GAP 18.66 4ZP 9Z.OZ TAL 150.29 T4P 91.31 RCA 79.9_ APO |60.55 V| 55,237

42.53 ZAP 112.24 [TS 260.52 ZAE 129.01 (T[ 185.91 ZAC 76.81 (TO 258.92 CLP 178.64

OL4 -10.36 RAL 170.09 RAO 656_.9 VEL 13.232 PTH Z.4Z VHP |1.823 0PA 5.45 RAP 155.82 (CO 1.88_

L-Z TIM( IN| LAT _NJ LONG _NJ RT ASC IN| AZNTH |NJ TIN[ /=sO CST ?_N ZNJ _ LA T IN| 2 LONG

2152.97 -17.5| 36._ 45.76 112.62 10 19 45 1533.0 -14.29 29.18

5431.68 E8.14 249.68 55.36 86,74 ZO 34 Z? 4851.? 27._9 Z41.29

_8,81.14 -18.88 17.69 45.14 113.61 I1 31 49 1287.1 -15.55 10.50

5152.75 29.63 229._5 55.Z5 85.88 21 56 17 4552.7 28.75 2Z0.56

1710,05 -22.52 2.44 43.35 116.42 12 25 25 1110.0 -18,79 _5.29

4902.62 35.63 209.92 52.0Z 95.48 23 IZ 5 4302.6 3Z.56 200.62

NIO-COURS( EXI[Cu?XON ACCURACY ORB|! DETERNINATICq ACCURACY

SGT 5851.9 5r.._ 561.4 SG5 127.6 ST 3258.6 8R 520.8 5S 861.6

RR? -._051 RRF -.0085 RTF .9683 CRT -.0251 CRS .8067 CST -.9994

SG8 _845.5 R25 .0055 R13 -.9663 LSA 5580.8 N5_ 183.1 55, 12.1

$GI 5851.9 $62 367.4 THA 179.99 £L1 3269.3 (LZ 180.6 *cr 175.54

LAUNCH 04T£ AI_I 26 1964 IrL1r_qT T|N( 212.00 ARRIVAL OATE NOV 24 1964

HI[LIO_ENTRIC C_NIC

RL 150.55 LAL -.00

RP J07.56 LAP 5.37

RC )94.941 G_ -|5,05

PLAN(TO(ENTRIC CONIC

C5 81.55_ VNL 7.853

LNCH AZNTH LNCH TIN([

90.00 9 52 31

90.00 19 8 e

100.00 II 8 54

100.00 1'0 54 44

ll0.O0 1_ 4 48

110.00 _l 54 59

0ISTAI_( 603.860

_Q. 215,80 VL 25.659 GAL 14.39 AZL 94.08 HEA 504.26 SNA 110.03 (CO .54991 INC 4.0B40 vl 29.596

_OP i_O.15 VP _t_,_05 GAP 19.65 AZP 9Z._ TAL |49,14 TAP 95.40 RCA 78.05 &PC) 162,05 v2 55,251

GP -7.5| ZAL 40.96 ZAP J72.13 ET$ 2_2.92 ZA( 128.79 ETE 185._5 ZAC 77.40 [TC 258.49 CLP 177.65

OLA -10.eZ RAL I71.84 RAO _569.l V(L 15.5|? PTH 2.47 VHP IZ.400 OPA 4.?9

L-I TIN( |NJ LAT ZNJ LONG IN| RT A$C IN| AZNTH IN| T|N( PC) CST TZN

2157.02 -18.15 57.87 49.44 112.15 I0 28 Z8 1557.O

547£.64 28.27 252,87 57.57 88.25 20 39 18 4872.6

1911,66 -19.54 19._l 48.81 11_.08 |1 40 26 1311.?

SI95.2_ 29.?9 252.15 57.S0 8?.45 ZZ 1 17 4593.Z

1755.56 -25.28 4.02 4?.00 11_.76 11 _53 44 ]135.6

4948.09 55.89 212.67 5?.20 85.2? 15 |7 21 4342.1

OIFF(IENTIAL CONRI[CT|OI|

TOE-4.026| T�A 6.20?2 ?(5-!.t)?| BAU 1,0149

RD( .4555 /Ilia .2111RC5 -.0_ FAU .001105

FD_ -.9174 FRA |.6440 FC5 -.0_$1 81P J�JO_

BOC 4.0495 _IIA 8._|08 8C5 1.2574 FSP -417

NZO-¢O..MS4[ (XECU?ZOq ACCURAC_

SGT 9_i,2 SGR 55?.8 $G3 IZ3.5

R/IT -.06_5 RRF -.0628 RTF .9692

$G8 58_Z.Z RZ5 .002'0 R|3 -.9692

$GI 5811.2 $G2 556.9 THA |79.78

R4P 157.94 £CC 2.009?

INJ 2 LAT IN| 2 LONC

-14.97 30.62

27.7Z 244.24

-16.25 11.96

29.12 225.51

-19.63 356.79

32.87 203.79

_B[T 0[T(R_INATION ACCURACY

ST 3255.3 SR 321,9 $S B6B,O

CRT -.8315 CRS .8155 CST -.9995

L$A 5579.6 N84 180.1 8SA 11,_

(LI 3266.4 (L2 177,7 ALF ]75.20

165)



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAUNCH OAT[ APR Z0 1964 fLIGhT Tim| Z14.OO ARRIVAL DATE NOV 26 1964

H[LIOC[NTRIC CON|C 0]$TANCE 607.?71

RL 150.55 LAL -.DO LOt, Z|5.00 VL 25,604 GAL 15.?0 4ZL 94,Z7 HCA 307.30 SI4A 1|9.03 [CC .36621 ]NC 4.ZT48 vl 29.596

RP 107.50 LAP 3.30 LOP 163.37 YP 35.074 GAP ZO.?O AZP 9Z.6] TAL 148.07 TAP 95.57 RCA ?5.95 APO 165.?Z VZ 35.224

RC 19e.62; GL -12.65 GP -7.30 ZAL 39.3Z ZAP J?l.O? [TS Z45.43 ZA[ 120.53 ET[ J8S.58 ZAC ??.98 [TC Z58.|9 CLP 176.58

PLANCTOC[NTR|C C(_d|C

C3 ?0,385 VHL 0.300 DLA -]0.0| RAL |?3.|1RA0 6569.4 ¥[L ]3.046 PTH Z.53 VHP 13.039 OPA 4.|] RAP 160.0Z ECC Z.|580

LNCH AZHTH LN(N TZNI[ L-| TIN_ IN| LAT |NJ LONG IN| RT A$C |NJ AZN?N IN| T|N[ PO CST TIN IN| Z LAT IHJ 2 LONG

90.00 9 59 33 2103.39 -10.00 39.52 53.06 !11.37 l0 36 19 1503.4 -15.10 32.21

90,00 19 |Z 10 5511.02 20.32 255.74 61.66 09.6? Z0 44 10 4911.9 Z?.97 241.09

lOO.O0 1] 15 5| |930.40 -_.ZS _O._ 52.44 ||Z.47 I1 40 ]0 ]330,4 -|?.0Z 13.57

lOO.00 ZO 39 3 5232.14 29.88 Z35.14 61.64 88.9? Z] 6 15 4632.l 29.4! 226.37

JJO.00 |Z II 50 1163.06 -24.09 5.76 50.01 l]5.OZ lZ 4] 14 1163.1 -Z0.51 358.44

1|0.00 Zl 30 33 4060.23 34.07 215._4 61.4? 87.02 23 Z| 33 4380.2 53.Z8 206.69

DJ,F[RENTIAL C(_R[CTION6 M|D-COURSI[ [XECUT|ON ACCURACY OR6JT DET[RN|NA T|ON ACCURACY

TO[-4.2021 TRA 6,74|Z TC3-I.OZ3? 9AU .9632 SGT 5766.1 8DR 346.| 803 |]9.2 ST 3243.8 SR 322.2 S$ 8?6.5

RO[ .460| RRA .1922 RE3 -.0|96 FAU ._449 RRT -.1252 RRF -.1225 RT, .9?22 CRT -.8402 CRS .8244 CST -.9995

FD[-|.O||9 FRA |.?Jig FC3 -°0552 BSP |9]03 806 5?96.6 223 .DO04 R|3 -.9?22 L$A 3372.0 N$A 176.4 SSA 1].0

80E 4.3076 BRA _.7439 6C3 3.0239 ,SP -403 801 5?96.3 802 345.3 THA |?9.3? ELi 3257.| EL| ]74.1 ALF 175.22

LAUNCH DATE AP_ 20 1964 FLZCd4T ?IN| 2|9.00 ARRIVAL DATE NOV 28 1964

J'_L|OC[NTRIC CONIC D;STANC[ 6JJ.3J9

RL 130.33 LAL -.00 L_ 2_5.60 VL 25.5?0 GAL IT.J3 AZL 94.46 H_A 3|0.74 8NA ]19.65 (CC .38435 |NC 4.46]? VI 29.596

36.844 GAP 21.69 AZP 92.93 TAL 14?.D9 TAP 9?.83 RCA ?3.66 APO 165.63 V2 35.217

36.2| ZAP 171.46 [TS 2_.26 ZA[ J29.Z2 ETE ]03.41 ZAE 76.5_ [TC 2_?.9| CLP 1?5.49

RP 107.01 LAP 3.39 LOP t_l.6Z VP

RC ]90.2?8 GL -12.24 GP -?.20 24_

PLAN[TOC[NTR|C CONIC

C3 0].060 VHL 9._50LA -|0._5 RAL |?4.45 RA0 659_,6 V[L 14,226 PTH _.5_ VHP 13.751 0PA 3.43 RAP 162.04 ECC 2.3345

LN_H AZNTH LNCff T|N_ L-I ?|ME |NJ LAT _NJ LONG |NJ R? A$C ZNJ AZNTH |NJ Yil4E PO CST TIM |NJ 2 LAT IN| Z LONG

_0.00 10 Q ZO 2211.90 °19.30 4|.3| 56.56 110.95 J0 43 |2 16L1.9 -16.48 33.94

_.00 19 10 31 5549._6 26.30 258,47 " 65.61 9|.04 TO 49 ] 4949.3 28.14 249.81

JO0.O0 l| 22 IT 190?.10 -Z0.96 22.?0 55.96 Ill.?9 |l 54 59 1367.Z -t7.04 |5.32

100.00 tO 43 21 5269.23 29.69 237.90 95.63 90.42 Z| J| lO 4669.2 29.63 229.10

liO.O0 IT 16 | 1792.3? -24.62 7.63 54°|5 114.20 12 47 53 1192.4 -21.44 .21

llO.O0 t£ 4 2 5011.80 34.16 218.69 65.59 88.7| 23 27 38 4416.8 33.60 209.49

DJ,,[R[NT|AL CGMR(CY|ON6 N|D-COUR_[ EXJ[CUYION ACCURACY ORgXT OETERN|NATJON ACCURACY

T0[-4.5350 TRA 7.3232 TC3 -.0274 9AU .097J 8GT 5750.7 8GR 339.2 363 |13.3 ST 3220.6 SR 323.0 $S 86T.]

ROE .5031 RRA .1604 RC_ -.0140 ,AU .00262 RRT -.]PO6 RRF -.1930 RTF .9752 CRT -.84?9 CRS .8331 CST -.9996

,0[-1.0386 FN4 1.7670 FC3 -.0301 90P 16986 069 5766.9 223 -.00|6 R|3 -.9752 LSA 3359.Z N$A ]?Z.Z SSA lD.5

DOE 4,5013 MA ?.325| 0C3 .8275 FSP -386 8GI 5737.0 $02 332,9 TNA 179.33 ELl 3240.1 EL| lT0.O ALF ]75.]6

LAUNCH OAT[ 4PR 26 1964 FL|GHT T|N[ 216.00 ARRIVAL 0ATE NOV 30 1964

HEL]OC[NTRIC CON|C DJSTANC[ 614,417

RL |50.55 LAL -.00 LOt. 21_.80 VL Z5.5_7 GAL 18.?Z AZL 94.71 HCA 3]3.97 SNA 119.47 ECC .40460 ]NC 4.7J03 V| 29,596

RP 10?.63 LAP 3.39 LOP 169.07 VP 36.8|3 GAP 23.22 AZP 93.27 TAL 146.24 TAP 100.Z] RCA 71.|3 APO |6T.80 V] 35.ZD9

RC ]99,914 GL -11.03 GP -?.15 ZAL 37.02 ZAP |?0.09 ETS 23|._7 ZAE 127.05 ETE |65.24 ZAC 79.10 ETC 257.65 CLP 174.34

PLANCT_[NTR|C CONIC

C$ 95,224 VHL 9.6910LA -11.02 RAL 175.65 RA0 6569.0 V[L 14.672 PTH 2.66 VHP 14,547 OPA 2.?5 RAP |64.D] £CC 2._458

LNCH AZMTH LN(H T|NC L-] T|N( IN| LAT |NJ LONG ]NJ R? ASC ]NJ AZNTN ]NJ T|NE PO CST TIN ]NJ 2 LAT]NJ Z LONG

90°00 IO tl 44 2242.38 -Z0.23 43.25 60.00 ]10.24 lO 49 6 |642.4 -17.30 35.81

90.00 19 20 46 5304.44 20.23 261.04 69.39 9Z.$3 20 53 50 4984.4 28.25 252.38

]00.O0 ]1 Z? 33 1997.7? -21.73 24.66 59.39 131.03 12 O 51 1397,8 -18.69 17.19

|DO.DO 20 47 38 5304.2? 29.04 240.50 69.45 91.79 22 16 2 4704.3 29.77 Z$].?O

liD.DO I] 23 17 1825.27 -25.76 9.63 3?.60 1]3.20 ]2 53 40 1Z23.3 -22.39 Z.10

110.00 2Z 8 24 5051.54 34.]0 221.41 69.55 90.31 2} 32 35 443],5 _.6_ ZIZ.IB

DzFrERENTZAL CCRRECTZONS NIO-COUR_[ [XECuT|ON ACCuRACy ORgIT OET[RNINA Y|ON ACCURACY

T0[-4.8518 TRA ?.9502 TC3 -.6516 6_u .8|63 SGT 5?23.0 SGR 33|.1 SG3 l|l,? ST 3200.2 SR 320.? $$ 90|.6

ROE .5408 RRA .1390 RE3 -._096 'AU .OOll0 RNT -.2597 RRF *.2514 RTF .9702 CRT -.056Z CR5 .8424 CST -.9996

rO[-].O?03 FRA 1.0706 FE3 *.0|02 9SP ]8969 $G8 5732.5 225 -._55 R]3 -.9782 LSA 3343.? NSA J67.2 SSA 9.9

BOE 4.8618 8RA 7.9514 9C3 .6518 'SP -376" $G1 5723.6 SGZ 3|9.? THA 179.14 ELl 3220,0 EL2 ]65.1 ALF 175.09

LAUNCH DATE APR 20 19_4 ,LIG4"IT TIN[ 220.00 ARR/VAL OAr] D[C 2 1964

HELXO_ENTR|C CONfC 0|S?ANC[ 6|6.955

RL 150.35 LAL -.DO LOL 215.80 VL 25._O6 G_L Z0.47 AZL 94.97 PiCA 3|?.20 SMA 1|9.30 ECC .42730 |NC 4.9652 VI 29,596

RP ]07.66 LAP 3.3? LOP !73.11VP 36.764 GAP 24.7] AZP 93.65 TAL |43.53 TAP 102.74 RCA 60.32 APO 170,27 VZ _5.200

RC 201.520 GL -|1.40 GP *?.03 ZAL 35°96 ZAP ]_.18 ET$ 225.46 ZAE |27.40 ETE ]05.07 ZAC ?9.64 [TC 257.42 CLP ]?3.]l

PLAN_T_[NTR|C CON|C

C3 109,410 YHL ]0.460 0L4 -11.02 RAL 176.73 RA0 0570.1 VEL 15.|90 PTH 2.73 VHP 15.444 DPA 2.07 RAP 165.90 [CC Z.8006

LNCH AZHTN LNCH T|N_ L-_ Y|l_ |NJ _AT JNJ LONG |NJ _Y ASC |NJ AZNTN |NJ TIN| PO CST T_N IN| Z LAT]NJ 2 LONG

90.00 ]0 10 3 2274.041 -L_0.96 45.32 63.29 109.47 ]0 33 58 ]674.? -]8.]4 37.81

90.00 19 23 O 5617.04 26.12 263.42 72.96 93.52 20 30 3? 5017.0 20.31 254.76

100.00 ]J 31 52 ZO30.09 -Z_.52 29.74 6Z.69 IlO.Ig |2 5 42 1430.] -19.57 ]9.19

]00.00 ZO 5| 52 5330.6? 29.75 242.92 73.07 93.06 22 ZO 49 4736.9 29.86 254.12

]JO.O0 ]2 2? 35 1053._0 -26.62 1|.75 00.94 112.29 12 58 30 1255.6 -23.36 4.11

]10.00 22 J2 _ 3064.12 34.14 223.95 73.29 91.82 23 3? 23 4484.| 34.02 214.7l

DIFFERENTIAL CC_C?|ONS N|0-C_UI_[ [X_[Cu?ZON ACCURACY OR�|T 0ETERN|NA ?|ON ACCURACY

8GT 5_4.4 8GR 324.0 SG3 |06.2 ST 3|82,? $R 519.0 $$ 920,0

RRT -.3312 R_r °.3206 RT, .9611 CRT -.0649 CRS .85|9 CST -.9996

$C,8 56_5.? RE3 -°0056 213 -.981! L$A 3324.5 NSA 161.6 $54 9.4

$GI 3605.5 $02 305.? ?HA |78.92 EL| 5J94.6 EL2 159.5 ALF J75.03

T0[-5.1763 ?RA 8.032? yC3 -.493J 9AU .?2]4

R0[ .56]5 RRA .1033 RC3 -.00?1 ,AU-.DO0?8

FD[-J.J065 ,RA 1.96)0 ,C3 .DO6J 88P ]893?

8O[ 5.2089 8RA 8.6354 BC5 .4932 FSP -365

]634



JPL TM 33-_39 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH OAT[ APR Z7 1964 FLIGHT TIN( ?0.00 ARRIVAL DATE JUL 6 1964

_£L|OC[NYRfC CONIC

RL 150.58 LAL -.00

RP I08.PI LAP -Z.00

RC 48.98? GL -10.24

PLAN_TOC[NTR;C CONIC

C3 ZJ.574 VHL 5.343

LHCH AZHTH LNCH T;NI[

90,00 I 5 45

90.00 16 Z9 1

I00.00 2 33 57

100.00 17 43 36

110.00 3 57 ST

ll0.O0 18 38 25

DIFFCR[NTIAL CORRE(TIONJ

TO[ .0785 TRA -.4977 TC3 .4302 8AU" .1881

ROE -.349t RRA o0100 RC3 ,J992 FAU .03|93

• 0[ -.2748 FRA -.0425 FC3 -.9681 8SP 1932

8OE .3983 (IRA .4980 8C3 ,4923 FSP -229

otsrANc£ |?8.287

LOL ZIG.?? VL Z9.?43 GAL -6.54 AZL 92.13 HCA 77.20 SNA 120.66 [CC .2?148 INC Z,IZ88 vl 29.588

LOP 294.04 vP J6,388 GAP -14.73 AZP _,47 TAL 198,Z6 TAP 279,34 RCA 87.90 APO 193,42 VZ 34.794

GP 8.29 ZAL 1Z9,28 ZAP 8.9Z ITS 294,69 ZA[ I47.21 [T[ Z3.49 ZAC 86.08 [TC Z68,?) CLP -5.91

OLA 13.17 RAL 86,69 RAO 5568.] V[L 1Z.243 PTH Z.ZO VHP 9.495 OPA 31.97 RAP 113.?? [CC 1.4703

L-I T|N_ IN| LAT IN| L_NG ZNJ RT A5C IHJ AZMTH IN| TIN( PO CST TIH IN| Z LAT [NJ Z LONG

2723.Z7 -21.81 76.Z4 3|9.|Z 93,38 J 91 8 2123.$ -26.74 67.T4

45Z4.02 10.30 190,ZG 31Z.13 63.48 I? 44 31 39Z4.0 6.65 183.48

Z438.82 -_9.18 35,15 318.99 96.79 3 14 36 J838.8 -ZT.93 46.97

4283.70 11.38 171.99 311.48 62.23 18 59 0 3683.? ?-72 169.23

ZIFT.02 -32,83 34.64 3|8.32 1O0.12 4 33 94 1977.0 -3|.08 29.89

41|8.26 14.74 157.54 309.63 58.80 19 45 3 5918.9 10.90 191.00

NIO-COUR.$_ [wrcuyI,C_l ACCURACY ORBIT DETERMINATION ACCuR4C_

SGT ?01,8 8G,R 431.4 $G3 93.1 ST 173.6 SR 374.8 SS 743.3

RRT .Z_]S RRF -.2388 RTF -.6606 CRT -.4971CRS -.9906 CST .4492

SG8 823.8 R23 -.0332 R13 ".6685 LSA 456.8 NSA 149.4 SSA 29.8

SGl 710.| SO2 417,? THA ]0,83 ELI 386,3 [LZ 146.1 ALF 105.19

LAUNCH OAT[ AP_ 27 1964 FLIGHT Y|NE 72.00 ARRIVAL 0ATE JUL 8 1964

HI[LIOC[NTR|C CONIC

RL 130.39 LAL -.00

Re 108.9l LAP -2.2£

RC 90.363 GL o11,23

PLANETO([NTRIC CONIC

C3 27o03J VHL 9._01

LHCH AZHTN LNCH TIN_

_.O0 J ? 44

90.00 16 |2 58

100.OO 2 33 15

IOO,00 i? Z8 6

110.00 3 37 27

1J0.O0 18 _ 23

DIFFER[NTIAL CCIWRECT|¢PLS

YD£ .0871 TRA -.4381 TC3 ,5013 8AU ,J987

ROE -.3333 RRA .0275 RC3 .2231FAU .03470

FOE -.3223 rRA -.0799 rC3o;.1106 8$P Z023

80[ .3449 _A .4370 8C3 .9493 FSP -239

0ISTANC[ 183.037

LOL 2|8.77 VL 25.972 GAL -8.32 AZL 92.25 HCA 80.44 SXA 121.98 [CC .29926 INC 7.25Z8 v! 29.588

LOP 2_7.21 VP 36.72? GAP -13.74 AZP 90,37 TAL 1_9.46 TAP 279.90 RCA 90.39 APO 195.60 VZ 34,791

GP 8,80 ZAL 130,87 ZAP |0.4| [Y8 _3,42 ZA[ |45.80 [T£ 23.5_ ZAC 86.66 ETC 268,5Z CLP -5.59

OLA J2oJJ RAL 64o9J RAO 8360,1 V[L 12,183 PTH 2,J9 VHP 8,926 DPA 3Z.38 RAP 114.87 ECC ].4452

L-I T|_ IN| LAT |NJ LONG IN| RT A$C IN| AZNTH |NJ TIN[ P_ CST TIN |NJ Z LAT IN| 2 LO_G

Z873.48 -27.42 72.85 315.8] 97.39 I 92 I? Z073.5 -Z6.1Z 64.23

4548.5| 10.98 191.36 301.4? 63.73 I? 28 43 3946.5 7.36 184.T9,

Z391.21 -28.Y5 51.68 315.60 98.5? 3 15 6 2791.2 -Z7.26 49,19

4_O4,02 12.17 175.12 308,86 62.49 18 39 50 3704.0 8.39 166,57

Z133.99 -32.2? 3|,41 314,88 101.99 4 33 1 1934.0 -30.28 22.76

4134,00 |3,28 138,42 ;50T,06 3_.05 I9 31 IT 3934,0 |1.08 191.85

HID-COURSE [XI[CUTION ACCURACy CRSIT DCT[RNINA TION ACCURACY

8GT 722.8 $GR 438.3 863 JD4.7 ST J76.6 3R 367.3 SS 276.J

RRT .2269 RRF -.Z?O0 RTF -.6760 CRT -,9627 CRS -.9882 CST .4890

$GB 844.$ R23 -.0397 R|3 -.6894 LSA 469.0 NaA IA?.0 SSA ZT.5

aGI 733.0 aG2 4J9,2 THA I],AS ELI 382.7 ELZ 140.1 ALF 107,57

LAUNC_ DATE APR Z? 1964 FL|GHI T|_ 74.00 ARRIVAL DATE JUL 10 1964

HELIOCENTR|C CONIC

RL 150,59 CAL -.00

gP 108.93 LAP -Z.$6

lC 9;.832 GL -|2.24

PLANI[TOC_NTRIC CONIE

C3 29.8Z3 VHL 9.082

LHCN AZHTH LNCH TIN[

IO.O0 I 9 49

90.00 f9 97 IT

100.00 Z 38 41

|DO.DO J? J3 O

110.00 3 37 Z9

110.00 18 8 42

0|FFER[NTIAL C(_N[CTIONS

TO[ ,0965 TRA -.41_O

ROE -,3169 RRA ,0374

FOE -,3767 FRA -oI230

B0£ .3312 8RA .4;67

OIaTAHC[ 191.785

LOt. 216.77 VL 26.180 GAL -6.9Z AZL 92.37 NCA 85.60 aHA 1z3.20 £CC .74892 INC Z.3745 vl Z9.5_e

LOP _00.37 vP 38.8?| GAP -12.78 AZP 90.26 TAL 200.68 TAP 284.28 RCA 92.61 APO 193.00 VZ 54.T88

GP 9.3? ZAL 13Z.37 ZAP |Z.Z6 ETa 313.41 ZA[ 144.6] EYE Z9.79 ZAC 87.Z9 ETC Z68,55 CLP -T.95

0LA 11.04 RAL 83,Z0 RAO 63M.0 VEL lZ.133 PTH Z.I? VHP 8.389 DPA 52.89 RAP 115.89 ECC 1.4250

L-| TIM_ INJ LAT |NJ LONG IN| RT ASC |NJ AZNTH |NJ TIN_ PO CaT TIN |NJ Z LAT IN| Z LONG

2626.19 -26.97 69,27 912.79 98.98 1 93 99 ZOZ6.Z -28.45 60.93

4370.7_ I|.71 192.98 _7.04 64.03 17 13 23 3970.8 8.12 186.13

2349.99 -28,24 48.41 312.9| 100.22 3 19 47 1746.0 -26,54 40.DZ

4326.22 J2.87 ]74o40 )O6,43 62.78 18 29 6 3726.2 9,12 167.62

2093.17 -31.69 28.39 $1|.68 103.64 4 32 22 1499.2 -Z9.49 19,8T

4131.80 13.91 199.45 304.71 39,34 19 17 54 9991.6 11.73 ]52,82

NID-COi, J_ME ['mrcUT/_N ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .3496 8AU .ZO_ SGT 742.$ $G_ 441.9 363 ]17.9 aT 180.9 SR 997.6 SS 512.2

RC3 .2324 FAU .03780 Rift ,2358 RffF -._032 RTF -.689? CRT -.6289 CRS -.9847 CST ,5Z79

FC3-1.2674 SaP 2108 aG8 863.9 R23 -.0468 R|3 -.7009 L$A 489.8 NSA 149,2 SSA 28.5

8C3 ,EO48 _$P -297 aGl _54,9 $GZ 42_,! ?HA 12.63 ELI 3T7.9 _LZ 15Z.8 4or _10.21

LAUNCH OAT£ APR 2? 1964 FLIGHT TIN[ ?6.00 ARRIVAL GATE JUL 12 J 964

HELJOCENYRJC CONIC

RL 150.99 LAL -.GO

RP 106,94 LAP -Z.49

RC 53.44Z GL -13,22

PL&N(TO(_[NTRIC CONIC

C9 24,843 VHL 4.984

LHCH AZHTH LhI_H TII4[

• O.OO l IT 3

90.00 13 4Z 0

JO0.OO Z 38 J9

100,00 16 98 _9

110,00 3 37 A9

110,00 17 55 E8

O/FF[R[NTIAL CORR[CTIONa

TOE .1070 TRA -.3944 TC3 ,9939 8AU .ZIS|

NO[ -,30(X) RRA .0477 RC3 ,2814 FAU ,04131

FOE -,4447 FRA -.1727 FC3-I,4396 SaP ZI88

6DE .3J89 ERA, .3973 BC3 .6966 FSP -341

DISTANCE |98,326

LCI. 216.77 VL 28._7 GAL -8.32 AZL 92.49 HCA 06.78 S_A 124.34 £CC .23857 INC 2.494? vi Z9.588

LOP 303.33 VP 37.00_ GAP -I1.86 AZP 90,14 TAL 201.91 TAP Z88.67 RCA 94,67 APO 154,00 v2 34.786

GP I0.00 ZAL 1_3.78 ZAP 14.39 ITS 319,$4 ZA£ 143,62 [T[ 26.22 ZAC 87.97 ETC 268,]6 CLP -10._9

OLA 9.97 RAL 81.97 RAO 85_.0 VEL 12.092 PTH 2,16 VNP 7.882 0PA 33,38 RAP 116,82 [CC 1.4089

L-| T|N_ IN| LAT |NJ LONG |NJ RT A$C |NJ AZNTH |NJ T|N[ P_ CaT TIM IN| Z LAT IN| 2 LONG

2381.39 -26.49 88.09 ..109.93 100.90 I 39 5 I981.4 -24.75 5?.84

4996.49 12.47 194.48 _4,84 64.37 16 98 37 9996.9 8.92 187,60

2303.16 .'27,69 d$,33 309.i_1 J0],74 ) ]8 42 1703°2 -29,?9 37o06

4349.98 13.60 I75,78 _04.Z? 83.12 18 I0 35 3?30.0 9.89 168.96

ZO94.58 -31,60 23,57 _08.77 105.19 4 32 0 1494.6 -ZS,GO 17.19

417],_ |6.38 |_.94 _2,58 3_.$? 19 5 0 39?].3 JZ,45 195,89

N|0-Cd_U_ [v¢CUT/_Iq ACCURACy C_'SZT O[T[RHINAT|ON ACCURACY

aGT ?39,8 86_ 448.0 $G3 132.8 ST 185.? aR 949.4 38 351.T

RRT .2878 R_ r -.J430 RTF -,7017 CRT -.6949 CR3 -.9809 CST .5T59

8G8 88].9 RZ3 -.0897 RJ3 -.7132 LaA 509.9 MSA 144.1 S$A 29.3

aGJ ?79._ 862 420.4 THA 13.79 ELI 37Z.O ELZ J24,1 ALr |1_.21

_639



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19641

LAUNCH OAT[ APR Z? 1984 FLIGHT T|I_ 78.00 ARRIVAL DATE JUL 14 1964

H£LXOCENTRIC E(_iC

RL 150.59 LAL -.00

RP 105.94 LAP -2.61

RE 55.125 GL -14.19

PLANI[TOC(NTRIC C_|C

C3 24.089 YNL A.9OS

LNCH AZHTH LHCH Tlldt[

90.00 1 14 _0

90.00 11 Z? Z?

JO0.O0 Z A0 11

100,00 le 44 27

110.00 3 Se 19

110.O0 17 AZ 49

OISTANC[ Z05.257

LOt. Z16.77 VL ZS.SSS GAL -6.SS AZL 92.61HCA 8g.gZ SNA IZ5.18 [CC .ZZ991 |NC 2.6141 v] 29.588

LOP 3OG.69 VP 37.1Z0 GAP -10.98 AZP 90.00 YAL ZOS.I S TAP 291.06 RCA 98.55 APO I14.Z1 VZ 54.784

GP J0.71ZAL 155.07 ZAP 16.74 ITS SZS.8Z ZA[ ]42.84 IT[ Z6.85 ZAC 88.7Z [TC 268.02 CLP o12.95

OLA 8.91 RAL 80.06 RAD 8568,0 VEL It.000 PTH 2.16 VHP 7.404 0PA 34.00 RAP 117.65 [CC 1.5961

L-I Tll4_ IN| LAT ZNJ LONG JNJ RT A$C |NJ AZNTH IN| T|N( PO CST TJH |NJ 2 LAY |NJ Z LONG

Z539.04 -21.89 61.11 307.4J 10J.89 1 56 49 1919.0 -25.99 54.96

4523.)O 11.Z5 |98.06 302.89 e4.?s 16 44 51 4021.5 9.74 189.14

228z.89 -27.10 42.49 )07.|| 101.11 s 17 54 1662.7 -25.02 54.51

4174.89 14.16 177.24 3Oz.33 61.10 17 57 zz s774.9 10.69 170.57

zoJe. Z? -_k0.SZ 22,95 _[36.J4 106.61 4 11 5? 1418.Z -27.74 J4,?0

4192.17 17._ 161.74 300.69 60.05 18 5Z 41 5592.2 15.19 155.04

DZFFERENTIAL CC_RECTIC_$ NI0-C(_)R$[ [XI[CUTION ACCURACY CI_8IT DE TERNINATION ACCURACY

TO[ .1178 TRA -.S7SO TCS .6115 8AU .ZIG7 SeT 774.2 $GR 455.4 $GS 149.6 ST 192.2 SR 530.6 SS 394.6

RO£ -.ZSZ4 RRA .0184 RCS .SIt| FAU .04526 RRT .5230 Rf_ r -.3895 RTF -.71|4 CRT -.7545 CRS -.9755 CST .6254

FOE -.5219 FRA -.Z294 FCS-|.6ZeO 8SP ZZ6tD SGB 898.Z RZ5 -.0666 RIS -.?28! Lea 129.4 HSA 144.0 Sea 29.8

BO£ .3060 eRA .1791 8CS .7045 FSP -190 $81 791.8 SG2 4ZO.S THA 15.08 ELI 364.9 EL2 114.S ALF 116.49

LAUNCH OAT[ 47tl 27 1964 FLIC_IT TIN[ 80.00 ARRIVAL DATE JUL 16 1964

HELZOC[NTRIC CONIC OJSYAIq_[ 2||o971

RL I50.59 LAL -.00 LOt. tie. T? VL Ze.M5 GAL -e.55 AZL 92.73 i,_CA 95.08 S/_A 126.SS [CO .22227 INC 2.?135 vl 29.588

NP J08.95 LAP -t.73 LOI D 309.85 yP 37.227 GAP -JO.J5 AZP 89.81 TAL Z04o31 TAP 297.41 RCA 98.25 APO 154.41 V_ 54.784

RC se.89o GL -11.13 GP 1|.49 2AL JSe.Z2 tap 19.30 £TS 327.29 2AE I42.27 ET[ 27.?J ZAC 89.54 £TC 287.91CLP -15.62

PLAN_TO_[NTRIC CON;C

C_ ts.4e7 VHL 4.844 0LA ?.86 HAL 78.f_ NAO $3M.0 V_L 12.035 PTH 2.15 VHP 6.915 OPA 14.?0 RAP IIe.ss [CC 1.5862

LNCH AZNTH LkiCH TIM( L-| TIM( IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| T_141[ PO C$T TIN IN| Z LAT IN| 2 LONG

90.00 i 17 11 2490.02 -25.30 80.33 _k_s.I3 103.|6 I 18 50 1899.0 -28.24 52.2?

90.00 11 is 37 4880.92 J4.05 197.1'0 _l.I? 65.16 Is 11 8 4010.9 10.58 190.73

1OO.00 Z 42 19 2224.45 -28.48 39.82 304.8| 104.41 3 19 23 1624.5 -24.24 31.73

1OO.00 le 3| 10 44OO.72 15.J4 I78.76 300.85 63.92 17 44 5Z 3600.7 11.5I '71.85

1J0.OO 3 19 J£ 1983.83 -_9.62 tO.St 303.78 107.89 4 32 16 1383.8 -26.89 It. S9

IJO.OO 17 _0 48 42|4.11 18.04 163.00 299.04 60.46 18 41 1 3814.1 11.97 J56.26

OIFF[R[NTIAL CCRR[CTI(_N$ NI0-COUR_[ [X£CUTION ACCURACy _8|T 0[T[RNINATION ACCURACY

TO[ .It, S TRA -.358_ TC3 .e_5 8AU .2844 SGT 785.S SGR 464.6 $GS 168.S ST 199.5 SR 312.9 SS 440.7

ROe -.tess RRA .089_ RC3 .345| FAU .O487J RRT .3612 RR1 r -.4388 RTF -.7188 CRT -.8068 CR$ -.9696 C$T .6668

FO[ -.81|9 FRA -.£9341 FC$-1.8137 8SP 2324 $88 91214 RE3 -.0795 RIS -.7198 Lea 156.8 NSA 144.8 sea Zg.T

8OE .tgsz MA .3838 8cs .7470 rsP -447 $81 810.0 $82 421D.0 THA 16.67 ILl 156.3 EL2 103.5 ALF 120.02

LAUNCH DATE APR Z? 1964 FLIGHT TII4E 82.00 ARRIVAL 0ATE JUL 18 1964

H[LIOCENTRIC CONIC DISTANCE 218.677

NL 150.59 LAL -.00 LOt. 216.77 VL 28.819 GAL -S.57 AtL 92.85 PICA 96.24 SNA |27.20 [CO .21515 INC 2.8556 Vl 29.588

RP 109.95 LAP -2.84 LOP 313.02 VP 17.321 GAP -9.15 AZP 89.69 TAL Z05.49 TAP S01.T3 RCA 99.19 APO 154.62 ¥Z 34.704

RC 58.73o GL -|e.os GP 12.16 ZAL 117.21 tAP 22.06 EYS 330,03 ZA£ 141.90 [T£ 28.85 ZAC 90.44 [TC 267.84 CLP -19.42

PLAN_TOC[NTRIC CONIC

C5 23.008 VHL 4.787 DLA 6.8Z RAL 77.19 tad 6567.9 VEL 12.016 PTH Z.14 VHP 6.514 OPA 55.51 RAP 118.94 [CC 1.5786

LNCH AZNTH LNCH T11,11[ L-| T|NI[ IN| LAY IN| LONG |NJ RT ASC IN| AZNTH IN| TIN[ PO CST TIN IN| 2 LAT IN| Z LONG

90.00 I ZO 9 Z461.16 -24.69 57.71 301.11 10A.SS t I 10 le6|.z -22.48 49.75

90.00 11 O 11 4679.14 14.es 199.38 299.69 65.61 16 18 50 4079.1 11.45 192.57

JOO.O0 2 44 41 t184.30 -25.94 ST.St 302.77 105.58 3 21 13 1588.3 -25.45 29.35

100.00 16 18 _N_ 4427.21 15.93 180.14 299.17 64.37 17 32 24 1827.2 12.55 175.37

I10.00 4 0 tS 1911.42 -28.92 18.25 301.89 J09.07 4 12 S? 1351.4 -26.05 10._5

110.00 17 19 24 425e.87 18.80 164.33 t97.61 60.91 18 SO 1 1616.9 14.?8 157.55

OIFFER£NTIAL CORRECTIONS NJ0-COUR_[ EX[CUTION ACCURACY ORBIT OETERNINA TION ACCURACY

TO[ .1A03 TRA -,53_0 TCS .f_7_ _AU ,241_ SeT 795,7 SGR 476.7 $83 190.I ST 209.5 _R 291 .8 S$ 491.1

WO£ -.tire RRA .08J8 RCS .380? FAU .05478 RRT .lOtS RRIr -.492_ RTr -.7ZSI CRY -.8S52 CRS -.9622 CST .T096

F0E -.7180 FIA -.SMO fCS-2.OeO6 8SP 2418 sr_ 925.8 RtS -.0939 RIS -.7126 Lea 589.6 HSA 146.0 Sea 29.5

80( .2804 ORA .3487 8CS .7862 FSP -SIS 9GI _tS.Z SG2 419.7 THA J9.55 ELI 146.9 EL2 90.9 ALF 124.09

LAUNCH OAT( APR Z? 19_,4 FLIGHT TIN[ 84.00

H[LIOC[NTRIC CONIC

RL 150.19 kAk -.00

RP 108.94 LAP -_.84

RC 60.151 GL -1e,88

PLAN_TOC[NTR|C CONIC

CS Zt.eee VHL 4,781

LNCN AZNTH LNCH TIN[

9(3.0O | 23 28

90.00 14 48 _1

1(30.00 t 47 Sl

100.00 16 e 47

1_0.00 4 2 S

JJO.OO 17 8 44

ARRIVAL OAT£ JUL 20 1964

INC 2.9752 vl 29,588

APO 154.81 ¥2 34.784

[TC 2$T.eO CLP -21.58

D|SFAN¢[ Z_S.3_0

LO_ _18.77 V_ Z8.537 Ga_ 4.59 _Zk 92.98 PICA 9_.40 SNA 1Z7.98 [CO .20983

LOP 31e.18 VP 37.409 GAP -8.59 AZP 89.5| TAL Z06.58 YAP 305.98 RCA 101.16

GP |3,3_ ZAL 1_8o09 tap 25.0_ £78 33_.Z? ZA[ 141.7_ [TE 30,24 ZAC 91.42

O|FF[R£NT|AL CCIRIq[CTION8

TO[ .149_ TRA -.3_13 TO3 .7001 BAU .217d

RO[ -.t_01RRA .O948 RC3 .4188 FAU .O_OSZ

FOE -.8388 FRA -.44_2 FC3-_.$041 8$P 2458

BO[ .t959 eRA .3387 8C3 ,8J84 FSP -588

0LA 5,80 NAL 7_.25 RA0 8381._ _L I2,00Z PTH 2.14 VHP 6,IA2 OPA 36.41 RAP 119.17 ECC 1.3Y50

L-I TIM( IN| LAT IN| L_NG IN| RT ASC fNJ AZNTH JNJ Y|N_ PO CST TIN IN| 2 LAT JNJ 2 LONG

E4_5.E3 -_4.08 55.E8 3OI.34 105.40 Z S Sl 1825.Z -21.TI 47.40

4707.78 15,95 _)OJ.|| Z_8.44 66.09 ]e e 39 4107.8 12.28 194.04

2154.0| -_5.|9 34.N 300._9 106.65 3 ZS 25 1514.0 -It.ST t?.09

4454.24 Ie.?Z J8|.95 297.93 64.85 17 21 I 1854.2 15.19 174.94

]9E0,?5 -28.EZ |6.14 E_.88 llO.14 4 34 4 _StO.7 -25.22 8.25

4Eeo.27 19.57 1e5.71 _8.41 81.40 18 19 4A 36e0.3 15.60 158.84

NID-COUR_I[ [X[CUT|_N ACCURACY CIESIT 0[Y[RM/NATION ACCURACY

SGY 7_5.| $_ AgZ.3 $G3 213._ SY ZlS.e SR ZS7.4 eS 543._

R_T .-4433 RRF -.549? RTF -.?272 CRT -.8904 CRS -.9127 CST .7306

SG8 935.t R_3 -.IJZ5 HI3 -.7619 Lea 625.3 NgA Jdg.0 Sea 28.6

$GJ 831.6 $82 419.9 THA L=_.84 ILl 154.S EL2 78.5 ALF J28.19

1639



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 1. 1964)

LAUNCH DATE APR Z? 1964 fLIGHT T|k_ 66°00 ARRIVAL DATE JUL 22 1964

HELIOCENTRIC CO_IC

RL 150.$9 LAL -.00

RP IDB,94 LAP -3.02

RC 62.604 GL -17.86

PLANI[TOCENTRIC C¢)_1C

C3 2Z,4ZZ VHL 4.7_$

LNCN AZNT_ LNCN YIM_

90.00 1 Z7 4

90.00 14 36 3S

100.00 Z 50 40

100.D0 15 55 AO

110.00 4 4 5

110.00 16 56 44

0ZSTANC£ 23Z.023

LOL 216.?? VL ZT.04Z GAL -6.60 4ZL 93.10 HCA IOZ.S6 SMA 1Z8.69 ECC .Z044T INC 3.0990 Vl 29.588

LOP 3J9,3S VP 37.486 GAP -7,86 AZP 89,55 TAL 207,61 TAP 5JO,J? RCA |02°57 APO |55.00 VZ 34.766

GP 14.59 ZAL 15E.79 ZAP Z8.19 ITS 554.16 ZA[ |41.75 [T£ 51.69 ZAC 92.49 ETC 267.60 CLP -24.50

DLA 4.80 RAL 75.Z6 RAO 656T.9 V£L 11.992 PTH Z.iA VHP

L-J T]N_ |NJ LAT |NJ L(_10 ;NJ "RT ASC ;NJ AZHTH IN| TINl[

2591.00 -25.42 52.96 299.81 106.59 Z 6 S5

4756.76 16.44 Z02.86 297.41 65.6| IS 5S 31

ZlZl.55 -ZA,S4 3Z.77 299.43 107.65 5 26 Z

4461,65 J?.SO |63.61 Z96,9Z 65,57 J? J0 22

1891.58 -Z7.$Z 14.16 296.26 |11.12 4 36 37

4284.17 Z0.54 167.14 295.45 61.92 18 10 8

5.??? OPA 37.48 RAP 119.65 £CC 1.3690

POCSY T|N INJ Z LA7 INJ 2 LONG

1791.0 -20.9S AS.IT

4136.8 13.1_ 195.75

15_1,4 -21.69 24.97

3681.6 14,05 176,55

1291.6 -24.40 6.38

5664.2 16.42 160.20

OlrFER£NT|AL C_qR[CTIONS MIO-C(3URSI[ £XI[CuT|ON ACCURACY ORBIT O£T£RNINA TION ACCURACY

?DE ,156Z TRA -,3J44 TO5 ,?DAD BAU ,2519 5GT 790,4 Sr,,R 51Z.9 565 ZAO,A ST 221.9 SR 239.1 S$ S99.8

ROE -.1946 RRA .1064 RC5 .4606 FAu .06649 RRT .462& RRI r -.f_64 RfF -.7241 CRT -.9191CR6 -.9595 CST .759?

FOE -.9760 FRA -.5593 FC3-2.5673 BSP 248S SGB 94Z.Z RE3 -.1542 RI5 -.7705 LSA 665.5 HSA 150.2 SSA 2T.?

60[ .2495 6RA .5526 BC3 .6405 FSP -670 SGI 842.S $02 42|.5 THA Z5.65 [LI 319.5 £12 65.4 ALF 152.67

LAUNCH OAT[ APt_ 27 1964 FLIGfIT T|l_ 66.D0 ARRIVAL DATE JUL ZA 1964

H£LIOC£NTRtC CONIC O|STANC_ Z38.664

RL 150.59 LAL -,OO L_i. ZJA,?? VL _?.J54 0AL -6,6J AZL 95°25 14_A |0_,?Z 5MA J29,51 ECC .19999 JNC 3,22_9 V| Z9,_68

RP 106.95 LAP -5.11 LOP _Z.SI VP 57.555 GAP -?.16 AZP 09.13 TAL Z08.55 TAP 5|4.Z? RCA 105.45 APO 155.17 v2 34.788

RC 64.624 01 -16.75 GP 15.56 ZAL 159.54 2AP 31.57 [T$ .555.B1ZA[ 141.89 EYE 54.14 ZAC 95.66 _TC 167.85 CLP -27.61

PLA_TOC[NTR_C CONIC

C5 22._56 VHL 4.?J6 OLA 5,60 RAL 74,40 RAO 6567,9 V[L 11,965 PTH Z.JA VHP S,440 DPA 56.66 RAP 119.69 [CC 1.5665

LNCH AZMTH LNCH TII4_ k-I TIN_ IN| LAT |NJ LQNG IN| RT ASC |NJ AZMTH |NJ Tilde PO CST TZN _NJ 2 LAT IN| 2 LONG

90.00 1 51 6 2566.17 -ZZ.?7 S0.79 298.49 107.50 2 10 25 1?$8.2 -20.19 43.07

90.OO 14 25 41 4?66.04 I?.ZZ Z04.66 ZJ6.60 67.17 15 46 ? 4166.0 15.96 197.48

100.00 Z 64 14 ZO90.06 -Z5.67 30.M Z98.11 108.54 3 Zg 4 1490.1 -21.12 22.9?

I00.00 15 45 IS 4509.58 16.18 165.30 196.1| 65.95 17 0 24 5909.4 1A.99 178.16

110.00 4 6 55 1663.69 -26.62 12.29 296.90 IIZ.05 4 57 57 1265.7 -23.60 A.62

110.OO 16 49 _4 4,.qO6.52 Zl.J| 168.60 _4.66 62.47 16 1 15 5706.5 17._6 16L_60

0IFF[R[NTZAL C(_R[CT|(_I6 NJO-COUIQ_[ [I_I[CuT|(]q ACCURACY ORBIT O[TERNINATION ACCURACY

TOE .1604 TRA -.)0?0 TC5 .6955 OAu .15_5 90T 77_.5 SGR 55_.7 605 _69.6 ST _25.6 SR 206.7 SS 699.0

ROE -.165? RRA .1_54 RC5 .5062 FAU .07526 RRT .S|?Z RRIr -.66_0 RTF -.?|56 CRT -.9428 CR$ -.9181CST .?723

_0_-1.|365 YRA -.6563 FC5-E.6494 BIP Z$O0 $08 947.1RZ5 -.1_8_ R15 -.?795 LS4 ?09.9 NS4 15_.4 SSA Z6.6

BO[ .2306 MA .330_ BC5 .8566 FSP -761 SGI 846.6 $GZ 424.6 THA 27.05 [L1 501.6 [L2 SI.5 ALF 137.65

L4UNCH DATE APe 27 1964 F_IOHT TIN[ 90.00 ARRIVAL 0ATE JUb 26 1964

_£_|OC£NTRIC C_IC

RL IS0.59 LAL -.DO

lP 109.92 LAP -5.16

RC _1.691 GL -19.65

_LA_TO_£NTRIC C_IC

C3 22oJ62 VHL 4,706 OLA

LNCff AZNTH LNCff TIN( L-I T|N_ IN| LAT

90.00 1 55 55 252_.45 -2_.1Z
90.00 14 1_ ZT 4795.65 |7.99

I00.00 Z 56 14 2059.64 -ZS,Z|

I00.00 15 55 26 455?.50 19.05

110.00 4 9 50 1656.60 -Z_.15

110.00 16 40 4Z 4555._O Z1.66

OJ_F[R[NT|AL C_I[_TJ_6

Y0[ .ll_l TRA -._O41 TC5 .67|1 6AU .ZS65

ROE -.152_ RN_ .1397 RC3 ,5563 FAU .08059

F0_-1.5195 FRA -°7445 _C5-5.|462 6$P 2_07

SO[ .2064 BRA .5546 BC5 .9717 rSP -662

DISTANCE 245.28Z

LOt. 216,?T VL Z?,ZIA 0AL -6,62 AZL 95,56 HCA 10_,99 $N_ 129,86 [CC ,19610 INC 5.3568 vl 29.500

LOP 315.66 VP 37.615 GAP -6.49 AZP 68.91 TAL Z09.40 TAP 518.28 RCA 10A.$9 APO 155.52 V2 34.791

GP 16.69 ZAL 159.75 ZAP 55.17 [TS 537.51 ZA[ 142.17 [T[ 36.76 ZAC 94.93 ETC 267.95 CLP -$1.32

Z._Z RAL 75.67 RAO 6567,9 VEL |1.981PTH _.]4 VHP 5°132 OPA A0,02 RAP 119.52 ECC I.$647

|NJ LONG |NJ NT ASC INJ A2NTH IXJ TIH£ PC, CST T|N INJ 2 LAT INJ Z LONG

46.70 297.59 1_6.15 Z Ia 21 1726.5 -19.43 41.05

Z06.49 295._8 6?.T6 15 55 22 4|95.? 14.92 199._5

Z6.69 296.99 IO9,59 5 52 34 1459,8 -20,55 21.06

167.05 Z95.51 66.52 16 $1 6 393?.5 15.?1 179.8_

10.51 295.75 IIZ.8? A 40 ? 1236.8 -22.60 2.94

170.1| Z_4.09 63.06 I? 52 55 $?35.5 16.10 163.03

NIO-COi,,M_,I[ [XI[CUTION ACCuRACY ORBIT OETER_INAT|ON ACCURACY

SOT 758._ $C,JI* 574.0 SG5 _1.4 ST 225.? SR 170.5 SS 721.1

R_T .5450 RRF -.7251RT_ -.6993 CRT -.96_4 CR$ -.67_4 CST .?748

90_ 950.9 R_5 -.1642 Rl5 -,7689 LSA 756.6 MSd 154.4 S3A 25.5

$01 647.6 $GZ 451.2 THA 51.28 ELI 260.5 [12 37.2 ALF 143._6

LAUNC_ DATE AIl_ 27 |H4 FLIGHT TIN[ 92.00 ARRIVAL OAT[ JUL 28 1964

HI[L|(_ENTR/C CONIC

mk 150.59 LAL -.00

RP 106._| LAP -5._4

RC _.796 6_ -Z0.55

PLAN(TO¢[NTRZC CON|C

C5 22.122 VHL 4.?05

LNCH AZMTH LN¢ff T|14_

9O,0O 1 AO 52

90.00 14 5 47

|OO.00 _ • 44

100.00 15 •6 It

110.00 4 It 56

110.00 19 5_ 54

OISTANC[ 251._75

_OL _1|.77 VL t?.||| GAL -6.65 AZL J3.49 HCA 11|.04 SI4A 1_0.$4 ECC .1_Z74 IN( 5.A9Z8 vl 29,568

_OP _1_J.64 VP 37.tH_ GAP °5.66 AZP 66.6_ TAL •!0.15 TAP 5••.19 RC4 105._• APO 155.46 V2 $A.795

GP 18.55 ZAL |3_._? ZAP 5_.0| ITS 55_.74 ZA[ 14_.55 [T[ 59._ ZAC 96.5• [TC _68.10 CLP -55.O6

OLA 1,64 RAL 75.01t RAO 65|?._ VEL 11._79 PTH Z.14 VHP 4_651 OPA 41.55

L-| Y_ll_ |NJ LAT _NJ LCI4_ JNJ RT ASC INJ AZNTH |NJ TIM( PO CST TIN

_P5._$ -•1.45 46,_41 296.46 10_.94 Z 18 47 1695.5

46•5.?0 16.76 _06.39 •95.56 68.59 15 •6 13 42•5.7

Z'050.40 -L_.55 26.76 _96.07 110.|9 5 56 34 1430.A

45_6.0? 1_.6_ 1_.61 Z_5.|0 6T.IS 16 42 23 5966.1

1610,_ -25,42 B,SJ 294,79 111,66 4 45 ? JZJ0,?

4558.56 _Z.66 171.67 Z_5.?l 65.69 IT 45 12 5758.6

DIFF[RENT|AL CCi_RECT|ONS

roe .l_r4 TRA -.5046 TC5 .65t£ BAu .2615

R02 -.O949 RRA °J_?? RC5 o6J|_ FAU .0_655

_0_-1.51_5 FRA -.SeO| FC5-5.4644 BSP 254•

60E .1839 6RA .3430 6C5 .9855 FSP -977

_IO-CX3uRI_ [X£CUTION ACCURACY

90Y ?30.? SG_ 617._ $65 536.Z

RRT ,557J R_r -,775_ RTF -,674_

$GB 956.9 RZ5 -.L_055 RI5 -.8026

96] 848,9 $62 441.6 THA 56.58

RAP 119.11 [CC 1,364]

INJ 2 LAT INJ 2 LONG

-J6.66 59.11

15.66 201.06

-19.57 lg,Zl

16.55 181.54

-ZZ,O0 J,3Z

16.94 |64,51

C_BIT 0(T(RMINATION 4CCURACY

ST ZZZ.5 SR 150.A S$ 787.5

CRT -o9752 CR$ -,7925 CST .7690

LSA 813.S USA 156.0 S$A 24.3

_LI 256.7 [L2 25.0 ALF 149.94

1657



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DAT[ APN Z? 1964 FLIGHT TIN[ t4.00 ARRIVAL 0ATE JUL 30 ]964

H[LIO<¢NTRIC CONIC DISTANCE 158.44Z

RL 150.56 LAk -.00 LOt. 116.77 VL Z?,$41 GAL -G.6Z AZL 95.64 HCA 115.ZO _IA 130.75 ECC .16984 iNC $.695]

RP 101.90 L4P -$.19 LOP lIE.01 VP 5_,714 GAP -5,14 AZP aI.A5 TAL 110.79 TAP $25;99 RC4 105.9] APO 155.5?

RC ?O,D4Z GL o61.47 GP 19.90 Z4L 140.07 ZAP 45.01 [79 340.16 Z4[ 146,97 IT[ 4]oS? ZAC 97.95 [TC Z6E.3E

PLAN(TOC[NTRI¢ C(_4JC

C3 ZE.|51 VHL 4.?04 OLA ,65 N4L ?Z.13 RA0 1567.E ¥[L 11.910 PTH E.14 VHP 4.601 074 43.11 RAP 119,41

vi 69.586

VZ 34.Y99

CLP -39.04

£CC 1.3642

LNCN AZNTH LNCN YIN( L-I YIN( INJ LAY /NJ LCNG INJ RT ASC INJ AZNTN INJ TINE PO CST TI_ INJ Z LAY INJ Z LONG

i)O,O0 I 49 1 ZZlS.0t -Z0.76 44.71 Z95.TG 10E.70 E E5 46 it65.1 -17.89 3P.ZJ

90°00 13 56 56 4151.54 19.51 E|0.Z9 _95.55 69.06 15 17 36 4_56.3 16.49 EOE.EE

]DO.D0 3 ? 45 E901.43 oEI.13 24,11 _95.55 110.94 5 41 6 1401.A -18.79 17.42

100,00 IS 17 56 4595.E5 Z0.SI I D0.64 194.98 87.85 16 34 16 5995.E 17.39 183,30

110.O0 4 16 54 |?84.97 -64.71 7.15 _94,06 114.41 4 46 31 1185.0 *El.El 559.76

110.00 16 64 5t 45_4.45 15.45 175,Zl 195,9Z 64.56 ]? 58 I 3714.5 19.78 166.O4

OIFF(R[NTIAL COR_[CT[_4_ NI0-CQu_[ [_[CuT|ON ACCURACY DRifT O[TERNINAT|_ ACCURACY

YDE .1415 YRA -.5|t4 TC5 .5835 8AU ,_637 SlY |91.9 SiR 670,t $65 5?E.Z 6T EIZ.4 SR DE.4 $S 854.?

ROE -.O5_0 RRA .17l? RC5 .67J9 FAU .09_? RRY .5497 RRF -.0_05 RTF -.651? CRY -.9351 CRS -.5496 CST .7417

F0[-|.7515 FRA -.976J FCS*5.?II? 8_ 1545 _66 964.5 RE5 -.619| R|5 -.IZ00 LSA 171.1 N$A 157.5 $SA 63.1

Ill .1554 _A ._5_1 8C5 .t_15 FSP -|095 IGI 848.9 SGZ 457.8 YNA 45.51 [LI E69.7 ILl 30.3 ALF 157.44

LAUNCH OAT[ APN ZY ItHL4 FLIGHT TIN( tHS.01D ARRIVAL DATE AUG I ]964

_[LIC_[NT#|C CONIC OlITANC[ 164.E85

RL 150.Sl _AL -.00 LOL f16,77 VL E7,$90 GAL -6.63 AZL 93.78 _CA 118.56 $444 151.09 [CC .16735 INC 5.7850 ¥1 Eg.568

IP JOl.ll LAP -5.55 LOP 359.|9 VP 37,755 GAP -4.65 AZP _._0 7AL _1J.55 TAP 519.66 RCA 106.53 APO 155.65 VZ 34.894

RC 75.|1l G_ -Et.4E GP El.El ZAL 140.0| ZAP 4?.39 [TS 541,64 ZA[ 145,54 [Y£ 46.09 ZAC 99°46 [TC Z68.60 CLP -43.67

PLAN(YO¢[NTR|C CON|C

C3 tE.|15 W'H. 4o710 OLA -.15 RAL ?_,30 RA0 6567.9 VEL 1|,911 PTH E.14 VNP 4,581 OPA 4S.0S NAP 117.40 [CC 1.3651

LNCH AZNYN LNCH TIN( L-| Y|N( |NJ LAY |NJ L_G IN| RT A_C IN| AZNTff |NJ T|N_ PO CIT TIN |NJ E LAT IN| E LONG

60.00 I SZ 4 Z154.7? -Z0.05 41.76 EEl.Z1 110.41 E 19 19 1634.E -17.09 35.34

90.00 13 4? 57 416?.?9 ZO.Z7 |It.t9 _95.18 69.?9 ]5 9 15 41t7.8 i?.33 E04.85

100.90 3 13 £1 1671.10 -£1,11 _3.0S _94.77 111.66 5 46 15 |576.6 -17.99 15.65

100,00 15 9 _ 41_5.11 E1.$4 1_.55 _94.95 M.5S 16 16 _7 40ES.E ll.E3 183.11

1]0.90 4 _1 El |?S9,47 -_.91 5.55 _95.d5 ]J5.I_ 4 50 46 1|59.5 -E0,40 358.Z_

110,OO 16 17 46 4411,09 64,_0 174._N_ 195._ 65,09 17 31 17 3611.1 Z0.64 167.65

OlFFERENT|AL C(_i_R(C7'|CI_I NID-C(_I_[ [XI[CUTJ_I ACCURACY CWBIT DEY[RNI_AYlON ACCURACY

YO[ .1E9_ Y#A -.5_S$ YC5 .S_0| IAU ._1?7 $GT 14E,J SiR 755.Z SG5 409.9 $Y 197.5 SR 75.1 SS 915,_

ROE -.0017 RIIA .1975 RC3 .?$?? F4U .10509 RRY .51_0 RRF -.8561 RTF -.5663 CRY -.5914 CN$ .|165 C$Y ,689_

FO[-I.9?E? rRA*|.OiN_ FC5-4.1015 8SP _99_ IG8 9_O.I RE5 -.1117 R15 -.1455_ LSA 935.4 NSA 158.5 $SA Z1.9

BO[ .1_93 MA .)_O5 8C5 ._Zt rip -JZZI SO] 856.1 IGZ 471.5 ?HA 51.t4 [41 Z03.0 ILl 59.9 ALF 166.14

LAUnCh 041[ API _7 1_64 FLIGHt YlN[ 98.00 ARRIVAL OAT[ AUG 3 1964

HI[LIOC[NYRIC CGN/C

RL 150.56 LAL -.00

RW lOl.ll LaP -3.36

RC 75.517 GL *Z3.40

PLAN(TOC[NTRIC CONIC

C5 _._?S VHL 4.?E0

LNCH A_NYH _NCH TIN(

Im.Do 1 51 47

/I0.00 13 3l 35

IDO.00 3 il 55

100.00 45 ! Zl

I10.OO 4 16 55

110.O0 J6 10 5?

0IlYANC[ 671.498

LOt. Ill.7? VL E?.450 GAL -6.60 4ZL 95.94 HC4 Ill,S| SN4 131.36 [CC .18566 INC 3.9441 Yl 19._88

LOP 331.55 VP 37.769 GAP -4.09 4ZP 97.94 YAL EIi.?5 TAP 333.Z? RCA 107.05 APO ]$5.71 VZ 34.810

GP IS.d6 ZAL 139.81 ZAP 51.91 ITS 345.EE ZA[ 143.6] [T[ 53.18 ZAC I01.E0 [YC E68.95 CLP -47.75

OLA -1.16 RAL 7Z.0E RAO 6567.9 VEL 1|.966 PYH E.I4 VHP 4.191 OPA 47.05

L-I TIN( [_J LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIN| PO CST Y|N

1204.E$ -19.51 40.85 694.85 111.16 2 35 31 1t04.E

49_O.55 EI.0E E14._ Z95.41 ?0.57 15 1 35 4360.3

IE45.5_ -Z0.SE ZI.ZI _94.58 11Z.55 5 51 59 1343.6

4656._1 ZZ.09 194.54 ZE4.EE 6E.54 16 19 4 4056.E

17_5.14 -13.13 5.91 195.00 115.81 4 55 19 1153._

44_.71 14.98 176.75 193.69 65.87 17 14 56 5838.7

0IrF[R[NYI_L _RECYI(_S

TO[ .101_ TR4 o.)417 YC5 .4351 8_ .Z?E9

NO[ .05E3 ff#A ._II$ RC5 .lOtS FAU .11510

FO(-E,Z_7 FRM-J.EI_i4 FC5-4.5956 85P 1641

80¢ .1140 IMA .40_1 eC3 .9164 FlY -1541

RAP 116.05 [CC 1.3666

luJ Z LAY INJ _ LONG

-16.Z? 33.4?

16.16 Z06.t6

-17.17 13.66

19.09 187.03

-19.5? 356.69

E1.51 169.30

ORBIT OCY[RN_NATI_N ACCURACY

ST 176.7 _ 104.4 S$ 994.Z

CRT.-,106S CRS .TSE3 C$T .574T

LSA |0OZ,4 N$A 159.5 6SA EO.?

[41 177,Z C_E 103.5 ALF 174.53

NI0oCOU_E £X[CUT|ON ACCURACY

S0Y _O0._ IG4_ 1108.7 $65 446.4

RRT .4lti _ -.1_05 NTF -.4576

I_ 1007.S l_5 -,1757 113 -.8767

SGI 675._ SG_ 506.5 TNA 62.55

LAUNCH O*Y£ APR' Z? ]9e4 FLIGHY YIN( 100.00 ARR/VAL DATE AUG 5 1964

_[LIOCENTRIC CONIC

RL 160.5t LAL -.00

RP 101.14 LAP -$._

RC ??.541 GL -_4.43

PLAN(TOC[NYNIC CONIC

C3 IE,404 V_ 4.734

LNC_ AZNY_ LNCN TIN[

110.00 • I 14

90.00 13 31 E?

IDO.OO 5 £6 5_

IDO.DO 14 53 49

110.O0 4 3_ E5

110.O0 JI 4 _5

LOL _16,77 VL E?.415 GAL

LOP 34|.9_ VP 37.119 GAP

GP _5.43 ZAL I39.47 ZAP

01STANCE 177.9ii

°6.9? AXL 94.11 _CA lZ4.11 SNA 151.61 [CO .I8540

-5,55 A_P 17.N TAL _1_.06 YAP 5_6.?4 NCA 107.47

56.65 ET$ 544.E? ZAE 143,66 ET[ S8.E3 ZaC 103.07

OLA -E._I NA_ ?_.00 NAOGSI?.9 "d_L 11.991PTN _.14 vt4P 6.055 0PA 49.1_

L-| TIN( INJ LAT |NJ L_NG |NJ RY A$C INJ AZNTH INJ T|N( POCST T|N

£175.10 -18.54 _41.8? _4.61 |1|,?9 Z 4E _7 1575.1

4954._E _|.77 _16,59 _15.?_ 71.45 14 54 1 4_54,5

1914,05 -IS.el 19.34 _94.J4 113.03 3 58 Z6 1314.0

448_._ _Z.le 1_.64 _95.51 ?0.19 16 |1 57 4011.6

1707.80 -Z_.45 E.50 L_.74 116.49 5 0 55 !10?.1

4467.6_ _5.77 178._O £94.05 66.75 17 16 55 _867.6

INC 4.1144 Vl Et.366

4PO 155.75 vE 54.816

ETC E69.3? CLP -56.48

0IFf[R[NYIAL COIR(CTIGNS

?DIE .OGEt TtA -.5754 TC3 .555E Ik_ .|lI5

ROE ,1141NMA .E59t iC_ .1710 FAU .IL_0_O

rO[-_.465_ FRA-I._O_ FC$-4.6556 05# 675_

BO[ .1501 _A .4455 BC5 .9591FSP -1457

NIO-O_IXlI_ ExECuTION 6CCURACy

_T 551.6 Ird_ 9tj.5 SG5 480.9

1R? .Z_ZZ Mt'l r -.EI49 R_r -.ZSgI

SGe IOSl,g R_5 -.108_ RI3 -.9090

I&l 911,5 SOT 5Z5,9 TN_ 74.89

N_P 116.53 [CC 1.3&18

INJ E _AY INJ _ LONG

-15,4_ 51,5t

19.05 _06.99

-16.56 IZ.10

19.E5 169.05

-18.71 355.16

_.40 J?l.O?

ORIIT O(T(RN|NATION ACCL_ACY

ST 156.4 IN IG5._ SS 1062.9

CRT -,041J CR9 .9136 CST .3453

LSA 1074.9 N$A 160.E SSA 19.5

(LI 166,5 (_2 ]55.0 ALr 109.98

1656



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH OAT[ APR Z? 1964 FLIGHT YINE J02.00 ARRIVAL DAIE AUC _ 1964

HELIOCENTRIC CCWJC 0[$TANC[ 284.44?

NL 150.59 LAL -.00 LOt. 118.77 VL Z?.487 GAL -6.54 AZL 94.50 HCA 127.85 SNA

RP |OS.SZ LAP -3,39 LOP 344.70 vP 57.843 GAP -5.03 _ZP 87.38 TAL 212.Z5 TAP

RC 79.184 GL -15.51 5P 27.5| ZAL 138.98 ZAP 61.50 [T$ 546.8Z ZA[ 145.40 [T[

PLAN(YOCENERIC CONIC

C) ZZ.581 YHL 4.751 OLE -3.3J RE| 71.03 RED 8557,9 VEL 1J.998 PTN 2.]4 YHP

LNCH AZNTH LN(:H TZM(: L-I TJMli[ ]NJ LEY

90.00 2 14 19 2140.88 -IT.?Z

90.00 13 Z3 24 4990,21 22.5)

IOD.D0 3 54 IT 1885.57 -18.78

|00.00 |4 46 18 4721.85 13.85

J10.OO 4 38 59 J e&l.0Z -Zl.83

110,00 15 56 5 4498ol? Z8o58

0[fF[R[NTIAL C(_I'R[CTI_0NS

TO( .DIZ6 TRA -.410_ TO5 .2182 8AU .1945

no( .1832 RRA .]All RC5 .9513 FAU .IZ?OZ

FO[-Z.7439 FRA-I.3917 FC304.8697 8SP Z_5

80[ .1837 MA .48?O 8C3 .g756 ¢SP -157|

15|.79 [CO .18186 INC 4.2984 v| 29.588

340.10 RCA 107.82 APO 155,76 v2 54.82)

65,25 ZAC ]05.04 [TC 269.8Y CLP -57.46

3.9JI OPA 51.45 RAP 112,Z| [CC 1.37J6

IN| LONG IN| RT ASC |NJ AZMTH 1NJ TIM[ PO CSt TZN IN| 2 LAT |NJ Z LONG

56.8? 294.35 112.46 2 50 10 1541.0 -14,52 29.66

218.95 296.21 T2.38 14 46 35 4390.2 19.91 211.26

17.47 294.0? ||5.69 4 5 41 1285.6 -15.42 10.29

198.89 295.82 r1.;4 16 5 0 4121.9 20.84 191.21

.65 291.85 117.14 5 7 0 1081.0 -17.81 555°60

180,81 194.S9 67.67 J? 13 3 3898,2 23°32 172.97

NI0-COU_[ [XI[¢UT|ON ACCURACY CI_BIT 0[T(RN]NATION ACCURACY

SGT 537.Z $GR 982.9 883 512.6 ST 149.? SR 241.9 SS 1131.8

RRT .DGI3 RRF -.9341RTr -.0514 CRY -.2920 CRS ,9856 CST -.0476

S_ 1110.1R23 -.0192 R13 -,9537 L$A 1155.8 NSA 160.6 SSA 18.3

SGI 883.? SGZ 555.8 THA 87.Z? _LI Z47.8 [LZ 159.8 ALF 105,18

LAUNCH OAT( A_ Z? 1984 FLIGHT TIM[ 104.0(_ ARRIVAL DATE AUG 0 1964

H(LfOC[NTRIC CONIC 01|TANC[ 190.881

RL 150.59 LAL -.00 LOL 218.77 VL Z?.506 GAL -8.SO AZL 94.50 HCA 131,01 S,(,qA

RP 106.80 LAP -3.39 LOP 3AT.ST VP 3T.883 GAP -Z.SZ AZP 8T.OA TAL ZlZ.34 TAP

RC 81.043 GL -28.87 _P 29.88 ZE_ |38,35 2AP 66.47 [Y8 349.|1ZA( 141.76 [T[

PLAN(_TOC[NTRIC CONIC

C3 22.804 VHL 4.??50LA -4.48 RAL 72.17 RA0 658T.9 V£L 12.008 PTH 2.14 VHP

LNCH AZMTff LNCH T_M[ L-_ 71141[ IN| LAT

90.00 2 23 41 2107.44 -16.83

90.00 13 15 tl 5028.53 Z$.30

lOO.OO 3 41 58 185J.79 -17.90

100.00 14 38 47 4758.42 14.4J

110.O0 A 48 13 1853.18 -Z0.75

liD.D0 15 51 50 4530.81 27.4D

OIFFERENTIEL CCNR(CTJON8

TOE -.0524 TRA -.4547 TC5 .0818 8AU ._121

Ro[ ,1577 RRE .1808 _C3 1.0104 rAU .J3_85

F0[-2.9837 FRE-|.4483 FC)-4,9979 88P 3139

80[ .2630 8RA .5344 8C3 1.0737 rSP -1654

131.92 Ice .18055 [NC 4.4990 vl 29.588

543.56 RCA 108.10 APO 155.T4 V2 34.831

?].P2 ZAC 107.]1 Ire 2?0.43 CLP -67.65

5.821 0Pk 53,80 REP 109.68 ICe 1.3753

|NJ LONG ZNJ RT ASC INJ AZNTH |NJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG

34.81 294.85 115.11 2 58 49 ]507.4 -13.56 27.66

ZZI._IO 296.90 T3.48 14 39 9 4428.5 20,8! 213.?|

15.51 294.18 114.35 4 ]3 48 1151,8 o14.47 8,4|

2OJ,)) 198.SZ 72,]9 15 58 6 4159.4 ZJ,?5 193.54

358.9? 191.68 117.?9 5 15 56 1053.2 -16.87 351.99

]82.79 193.34 68.72 1? ? Z0 5930.8 24.26 1T$,O3

M;0-COU_SI[ (_CuTJON ACCURACY ORBIT 0[T[RNINATION ACCURACY

SGT $56.$ $(,R 1076.9 SG3 556.9 ST 175.8 SR 326.? IS 1194.6

RRT -,1141RRf" -.9484 RTF .2351 CRT -.AZ?Z CRS .9841 CsY -.4882

5(,8 JZJ2.J R23 ,0388 R13 -.9482 L$A J240.3 MSE 16J.J $$A J?.1

SGI 1085,6 SGZ 539.0 THA 98.59 ELI 348,0 [L2 128.5 ALF IJl.Y?

LAUNCN 0AT[ APR 27 19_4 FLIGHT IIM[ |06.00 ARR|VAL OAT[ AUG 11 1964

H[L]OC[NTRIC CONIC

RL 150,59 LAL -.0O

RP 108.77 LAP -3.58

RC 84.3l? GL -27.92

PLANI[TOC[NTR_C CONIC

C5 25.08? VHL 4.805

LNCH AZNTH LNCH TIM[

90.00 Z 33 58

90.00 13 ? 6

lO0.O0 5 52 3?

IO0.O0 14 31 8

I10.O0 4 54 43

110.00 15 45 32

0ZSTANC[ Z97,290

LOq. 21_.77 VL Z7.517 GAL -6,45 AZL 94.TZ HCA 134.18 SNA

LOP 351,05 VP 37.879 GAP -2.04 AZP 88,71 TAL 212.52 TAP

GP 31,93 ZAL 137.57 ZAP 71.47 (TS 351.58 ZA( 14].66 [r£

152.01 [CC .17946 ]NC 4.?Z00 VI Z9.588

546.50 RCA 108.52 41=O 155.70 ¥Z 54.859

?_.78 ZAC 109.26 [TC 271.05 CLP -68.01

O_A -5.68 RAL 72.43 RAO 6587.9 vEL 12.019 PTH 2.]5 VHP 3.76T 0PA 56.20 RAP 106.T5 [CC 1.5800

L-I TIN£ _NJ |AT _NJ LONG IN| RT ASC IN| AZNTH INJ TZN( _ CST TIN JNJ 2 LAT IN| Z LONG

2071.99 -15.87 52.65 294.92 115.76 3 8 30 1471.0 -12.55 25.57

5089.98 24.07 2Z4.28 297.79 74.62 14 31 36 4470.0 21.73 ZJ6.40

1818.25 -16,95 13.48 294.41 115,00 4 22 56 1218.5 -13.44 6.45

4798.95 25.Z1 203.99 197.44 73.38 15 51 ? 4199.0 22.69 J96.J0

1823.87 -19.8J }5?.ZJ 292.89 1|8o44 5 2J 4? 1023,9 -15.86 550._2

4568.10 Z8.25 185.18 298.30 69.91 17 1 58 5966.1 25.26 177.29

ORBIT 0[T[RN[NATION ACCURACY

ST 240.1SR 419./ SS 1258.1

CRT -.8252 CRS .9921CST -._529

L$A 1335.2 NSA 161.5 $SA J_,8

[LJ 468,0 _12 J2|,6 ALF 117.27

OIFF[R[NTIAL C_R[CTIONS NZ0-COU_ [XI[CUT|ON ACCURACY

TO( -.1319 TRA -.5048 TC3 -.0639 8AU .3356 SGT 617.8 SGR 1174.7 $83 554.7

RO( .3592 RRE .Z985 RC3 1.0855 rau .13454 RRT -,4884 Rift" -.9595 NT_ .4889

F0(-3.200_1FRE-I.480) FC3-5.0453 88P 3838 8r.8 1331.9 RZ3 .0847 R13 -.9589

80[ .3640 8RE .5883 8C) I.0874 FSP -1718 SGJ 11]9.8 SG2 534.7 THA 107,46

LAUN_N OAT[ APR 2? 19_4 FL;(_IT TIM[ 108.00 ARRIVAL 0ATE AU_ 13 1964

HELZO_[NTRIC CONIC 01STENC( 303.8?2

RL 150.59 LAL -.00 LOt. Z14.77 ¥L Z?.5Z4 GAL -8.40 AZL 94.9? P, CA 137.35 S_A 152,05 [CC .17855 ZNC 4,9661 v! 29.588

RP J08,73 LAP -3,38 LOP :,_4.ZZ VP 37.892 GAP -1._ AZP 88.34 TEL 112.11 TAP 349.35 RCA 108,47 APO 155.63 V2 34,848

RC 88.(_12 GL -29.28 GP 34.15 ZEL 1_8.81 ZEP 78.41 [TI 354.}) ZA[ 140.10 [T[ 85.58 ZAC 111.50 [TC 2?1.75 CLP -73,69

PLAN(TOCENTNIC C(_I|C

C3 23.443 VHL 4.842 O_A -?.00 RAL ?Z.79 RAO _88_.0 v[_ 12.034 PTH 2.15 vffP 5.749 0PA 58,_3 RAP 103.42 [CC 1.5858

LINCH EZNTH LN_N TII_ L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM[ PO CST TIN JNJ 2 LAT INJ 2 LONG

90.00 2 43 3Z Z034.05 -14.82 30._ 195.37 114.41 5 19 28 1454.1 -1].40 25.35

• 0o00 12 58 18 5JJ9.41 24,88 217._ 19_,92 75,98 J4 #5 44 4515.4 22.69 219.38

lOO.OO 4 3 )1 |78_,44 o15,11 1|.94 Z_4.84 119.65 4 39 14 1182.4 -12.53 4.38

100,00 14 23 IO 4841,27 28.0_ ZO_._ _98,98 74.?4 ]5 .49 52 4242,5 23.6? 198.95

I]0.00 5 4 7 1591,71 -18,79 959,9? _95.28 119.09 5 343 40 992.? -14.77 348.5?

110,OO 15 39 3 4_04,78 29.13 187.89 t97.91 71.27 16 55 48 4004.8 26.29 179,82

OZFF[RI_NTIEL CCWRI[¢T|ON8 N;O-¢OUMK (X_CUT_ON ACCURACY (_I'E|T O[T(RNINAT|ON ACCURACY

?DK -.2_89 ?RA -._1|1 YC_ -.Z_1 8EU .3835 8GY 75_.? SM |187,4 $G3 561.? JY 33?.2 SR 516.J $$ 1306.9

RO[ .4190 _mA .3111 R¢3 |,1_88 FAU .19474 RRT -,8493 _ -.967? RTF .6710 CRT -.9122 CRS .9952 CST -.8741

F0(-3.$?8_ FRA*I.4715 F¢3-4,9754 BSP 4096 SG_ 1474.1 R25 .]148 R13 -.9815 LSA ]435.8 NSA 162.1 S$A 14.S

BID[ .4817 MA .G4|7 8¢3 1.1597 FSP -1754 SGI 1976.6 SGZ 5Z?,O THA 115.00 ILl 605.2 [L2 ]17.8 ALF |22.J6

1_39



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 1. 19643

LAUNCH 0ATE APR Z? 1964 FLIGHT TIN( ]10.00 ARRIVAL DArE AUG 15 1964

M[LIOCEHIRIC CONIC

RL 150.99 LAL -.00

RP 1OB.?Z LAP -3.$$

RC 80.098 GL -30.T6

PLA_ETOC(NTRIC CONIC

C3 23.90Z VHL 4.889 OLA -8.•3 RAL

LNCH AZNTH LNCN T]N( L-| T|14( IN] LAT

90.00 Z 98 36 ]992.96 -]3.69

90.00 l] 49 14 S|83.93 Z_.6S

100.00 4 15 5] 1743.73 -14.75

1OO.00 ]4 14 40 48_0.42 26.84

110.00 5 14 47 ]359.23 -|7°67

I|0.O0 15 32 ]• •847.68 _O.03

OJFF[R(NT]AL CCIW_IN[CTICINS

TO[ -.3A37 TRA -.6ZZ• TC) -.3799 BAU .3854

RO[ .5135 RRA .3183 RC3 1.]773 FAU o]32_K)

FO(-3.SJOZ FRA-I.4268 FCS-•.?SID 88,P •8Z3

80( .8195 BR• .8991 8C3 1.2372 FSP -1747

01STANC( 310.0Z9

LOt. 216.T7 VL Z?.SZ• GAL -6.33 AZL 95.24 NCA 140.52 SNA

LOP 337,40 VP 57.901 GAP -1.]3 AZP 8S.93 TAL 211.99 TAP

GP 38.63 ZAL ]35.51 ZAP 81.22 (78 357.39 ZA( 138.07 (T[

132.06 (CC .IT?80 INC 5.2459 vi Z9.588

$52.50 RCA 108.58 APO 155.54 vZ 34.857

92.05 ZAC IJ3,82 (TC 272.45 CLP -79.04

73.27 ffA0 8568.0 V(L IZ.053 PTH 2.]5 VHP 5.770 0PA 61.07 RAP 99.72 £CC ].3934

|NJ LCNO |NJ RT ASC IN] AZNTH |NJ TINIE PO CST TIN IN] Z LAY IHJ 2 LOteG

27.91 296.03 115.09 3 31 49 1393.0 -10.16 20.97

2_D.87 !t00.31 77.36 14 15 20 •566.0 23.68 222.76

9.04 295.•8 116.30 • 44 55 1143.7 -JJ.1O Z.15

210.30 _00.00 76.32 15 36 J] 4290.4 24.69 20Z.16

353.42 293.86 1J9.75 5 40 46 999.2 -18.58 546.70

190.87 299.00 72.84 16 49 42 A047.7 Z?.sg 152.67

NI0-COu_8_ (XI[CUT_ON ACCURACY CIRSJT D[T(RN]NAT|ON ACCURACY

867 918.? 5GR 1353.8 503 558.2 ST 459.? SR 615.6 Ss 1550.9

RRY -.7631RRt r -.9739 RTF .7825 CRT -.9497 CRS .9978 C$T -.9288

568 ]836.1RZ3 .J337 RI3 -.9666 LSA 1545.4 NSA 162.9 SSA 13.2

5G! 1551.9 $GZ 517.9 THA |21.25 (LI 759.3 (LZ 116.7 ALF 126.34

LAUNCH OAT[ APR Z? J964 FLIGHT TII_ 112.00 ARRJVAL DATE AUG 17 1964

_(LIOCENTR|C CONIC

RL 150.59 LAL -.IX)

RP 108.6R LAP -3.29

RC 9J.Z02 GL -32.40

PLAt4ETO_[NTR]C CC_AIC

C3 24.493 VHL 4.94_

LHCH ASNTH LIq_CH T]_

90.O0 3 J3 31

90.00 12 39- 5

JOO.00 A £8 55

100.00 IA 5 23

110.00 5 26 59

|10.00 13 2• 51

0/SYANC( 316.360

LOt. 218,77 VL Z?.SZ] GAL -6.Z5 AZL 95.56 PICa 143.68 SmAA

LGA" .98 VP 37.907 GAP -,TO AZP 85.51 TAL 211.68 TAP

GP 39.08 ZAL ]34.21 ZAP 85.79 (Y$ .76 ZA( 135.63 [T[

]32.03 (CC .17720 INC 5.5620 vl 29.588

355.36 RCA 108.63 APO 155.AZ V2 34.867

98.10 ZAC 116.23 (TC 273.20 CLP -84.58

0LA -10o00 RAL ?3.87 RA0 6568.0 V(L JZ.O?B PTH Z.16 VHP 3.832 OPA 63.52

L-| TIM( IN] LAT |NJ LONG IN] RT ASC iN] AZNTH |NJ T[I_ I_) CST TIN

1947.80 -12.33 29.26 296.92 ]i5.69 3 45 59 13•7.9

5223.02 26.42 254.87 302.00 ?9.4Z 14 6 8 4623.0

l?0|.4l -13.46 8.56 296.$5 116.94 4 58 ]6 110].4

4044.73 27.66 214.13 301,78 78.18 I_ 27 47 ASAA.?

lSZ2,e8 -16.43 35].33 294.66 lZO.40 5 52 18 922.9

46_$,02 _0.93 194.33 _)0.$1 74.70 16 45 7 4096.0

DIFFERENTIAL CCIIR(CTICN5

TO( -.A?77 TRA -.6866 TC3 -.5357 BAU .4306

RO( .612£ RRA .3t08 RC3 1.2006 FAU .]2750

F0(-3.5985 FRA-J.3540 FC3-4.308$ 85P 5231

60[ .7765 8R• .75?8 8C3 ],3J31 FSP -]717

RAP 95.68 (CC 1.403J

[HJ Z LAT IN] 2 LONG

-8.78 18.38

24.69 226.65

-9.74 359.75

25.75 205,8_

-12.27 344.70

28.54 165.96

ORBIT O(T(RN]NATION ACCURACY

ST 604.0 SR 718.6 SS 1368.9

CRT -.9676 CRS .9989 CST -.9558

LSA 1668.3 NSA 163.8 5$A 11.9

£L1 911._ [L2 117.7 ALF 129.88

NIO-COUR_ME EXECUTION ACCURACY

SGT ]113.3 5GR 143•.2 863 545,0

RRT -.8_15 RRf: -,9781 RTF .8485

$GB 1815.6 R2) ,|434 R13 -.9699

SG| ] 742.8 $GZ 509.0 THA 126.45

LAUNCH OAT( APR 27 1964 FLIGHT TIN( 114.00 ARRIVAL DATE AUG ]9 1964

H(LIOCENTRIC CONIC

RL 150.59 LAL -.00

RP IO6.65 LAP -3.Z4

RC 93.513 GL -34.22

PLAN_TOC[_TNIC CONIC

C3 25.270 VHL 5.0Z7

LNCH AZHTH LNLH TIN(

90.00 3 30 44

90.00 12 27 3?

100.00 4 46 ?

100.00 ]3 54 55

]10.00 5 40 55

1_0.00 15 18 38

DIFFER(NT]AL CGIIR(CTI(_S$

T0( -.63A1 TRA -.7525 TC3 -.6839 BAU .4668

ROE .7|34 RRA .3149 RC3 ].Z005 FAU .|1995

FO[-3.62_ FRA-|.245] FC3-4.1093 85P 585R

60( .9_45 MA .9]57 8C3 1.3916 FSP -]642

DISTANCE 322.667

LOt. ZJ6.7T VL 27.512 GAL -6.17 AZL 95.93 NCA 146.85 SNA 13J.97 (CC .I767Z ]NC 5.9320 vl 29.588

LOP 3.76 VP _7.911 GAP -.28 AZP 8§.05 TAL 211.27 TAP 356.13 RCA 106.65 APO 155.29 v] _4.8_T

GP 41.64 ZAL 132.7] ZAP 90.05 (T5 4.44 ZA_ 132.80 [T( 103.62 ZAC 118.77 (TC 273.99 CLP -90.06

DLA -11.75 RAL 74.59 RAO 6568.0 VCL ]2.110 PTH 2.17 VHP 3.9)8 DPA 66.01 RAP 91.31 ECC 1.4J59

L-] Tlld_ IN] LAY IN] LONG IN] RT AsC IN] AZNTH |NJ TII_ PC. CST 11_ IN] 2 LAY IN] Z LO_IG

1897.69 -10.83 22.33 298.10 116.$2 4 2 22 1297.7 -?.21 15.55

5Z88.59 27.16 239.53 304.06 81.65 13 55 A5 A688.6 25.72 Z31.16

165•.49 -lZ.O0 3.85 297.50 117.59 5 13 42 1054,5 -8.2J 3_7.11

5007.03 28.44 218.59 303.83 80.40 15 J8 22 4407.0 26.8Z 210.16

1482.98 -15.04 349.08 295.74 121.06 6 5 36 883.0 -10.82 342.5Z

475].30 51.87 I98.38 _O3.03 76.93 ]6 35 50 4151.3 29.T5 199.61

NIO-COURS( £XI[CUTION ACCURACY OPSIT O£TERNINATICN ACCURACY

5GT 1327.6 $GR 1500.7 SG3 5Z0.4 ST 769.3 SR 8Zl.3 SS 1415.8

RRT -.8728 RRF -.9825 RTF .8879 CRY -.9770 CRS .9995 CST -.9704

568 Z003.7 R23 .]544 RJ_ -.9723 LSA 1800.9 NSA 165.2 $SA 10.6

5GI 1939.9 $62 501.6 THA J30.99 ELI 1118.9 £L2 120.5 ALF 133.08

LAUNCH OAT( APR 27 ]_H_4 FLIGHT TIN( ]J6,00 ARRIVAL DATE AUG 21 1964

N£L]OC(NTR/C CONIC

RL 150.59 LAL -.00

RP ]08.8Z LAP -3.18

RC 95.929 GL -35.27

PLAN(TO_ENTR|C CONIC

C3 26.31• VNL 5.130

LNCH AZNTH LN_H TIN(

90.00 3 50 56

RO.00 12 14 13

100.00 5 5 3

100.00 13 42 47

110.00 5 57 6

110.00 15 7 13

0/STANCE 328.949

LOt. 2]6.77 VL 77.500 GAL -6.07 AZL 96.37 HCA 150.03 SNA 131.88 (CC .]7636

LOP 8.95 VP 37.9|J GAP .]Z AZP 84.48 YAL 210.79 TAP .81 RC• 108.62

GP 44.33 ZAL ]30.96 ZAP 93.88 ETS 8.45 ZA[ 129.62 (T( 108.39 ZAC 121.48

0LA -13.71RAL ?5.•4 RAO 6568.] VEL ]Z.JS_ PTH 2.]8 VHP 4.096 OPA 68.57

L-I TEN( IN] LAT _NJ L(]qG IN] RT A$C |NJ AZNTN _NJ TIldE PC) C$T TIN

1840.$9 -9.10 19.06 299.65 116.93 • 21 37 ]2A0.9

5345,A1 27.79 245.06 308.55 84.35 13 43 39 4P85.4

1801.72 -10.32 .83 299.0t 118.21 5 31 45 ]001.7

50T9.81 29.]6 223.88 _OG._8 $3,10 15 7 27 44T9.8

1•38.7'O -13.47 3A6.61 29?.]5 121.72 6 21 5 838.7

A$15.60 32.76 ZO3.18 _0S.74 79.G3 18 27 29 4215.6

OIFr[R[NTIAL C(3_R[CT/CW5

TO( -.8]63 TNA -.8188 TC3 -,81_9 _Au .5033

ROE .823] RRA .3022 RC3 i.]781 FAU ,J]039

FOE-3.8)IO FRA-].IIG? FC5o3.6319 BSP 6520

60[ ].1593 8RA .8?28 8C3 J.43|3 FSP -]_45

]NC 6.3709 V! 29.588

APO ]55.14 vZ 54.586

(TC 274.79 CLP -95.44

RAP 86.54 [CC 1.45_|

IN] 2 LAT [NJ 2 LONG

-5.42 IZ.32

26.72 236.56

-6.47 354.J6

27.89 215.31

-9.15 340.14

50.9g 194,41

ORBIT 0ET[RN]NAT|ON ACCURACY

ST 95A.9 SR 925.9 $$ 1434.5

CRY -.9824 CRS .9998 CST -.9790

LSA 1949.] NS_ 166.6 $SA 9.3

ELI J524.2 EL2 J24.6 ALF 135.90

N|OoC(XM$( [IU[CUT|ON ACCURACY

$GT i$53,A 96_ 1537.8 $03 •ST.]

RRT -._1 RRIr *.9855 RTF .9125

$68 22130.0 R23 .1810 R]3 -.9743

5GI Z1•3.2 $G2 496.5 THA 134.91

16•0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH 0AT£ APR 27 1964

H[LI_[NTIIC {C_]C

XL I50,59 LAL -.0O

RP 108.59 LAP -3.1|

R( 98.148 GL -38.58

PL&N(TOq_[NTRIC CON1{

C3 27.?52 VHL 5.Z68

LNCHAZNTH LNCH TIN[

90.00 4 15 6

90.00 II 56 Z

IOO.OO 5 Z7 3?

IOD.O0 13 Z8 13

lID.DO 8 I8 J4

IID.O0 14 58 4

FLIGHT fiN( |18.00 ARRIVAL DATE AUG 23 1964

01STANCE 338.Z08

LOt. 216.77 VL 27.484 GAL -5.9? AZL 96.90 HCA 155.20 SNA 131.76 [CC .l?6ll INC 6.9035 v] 29.588

LOP I0.13 VP 37.910 GAP .5| AZP 83.83 TAL ZI0.ZZ TAP 3.4Z RCA 108,56 APO 154,97 V2 54.899

GP 47.)0 ZAL IZ8.95 ZAP 97.Z2 [?$ |2.8) ZAE 126.|2 ErE ll).O6 ZA( |24.43 [TC Z75.65 CLP-IOD.67

OLA -15.93 RAL 76.45 RA0 6568.1 ¥[L 12.212 PTH 2.19 VHP 4.317 0PA ?l.Z? RAP 81.15 [CC 1.4567

L-J T|NE JNJ LAT JNJ LONG IN) RT A$C IN) AZNTH |NJ ?JNE PO C_T TIN ]NJ Z LAT IN) 2 LONG

1775.22 -?.06 |5.3Z 301.?0 117.49 4 44 42 " 1|75.2 -3.5Z 8.63

5457.52 28.23 25|.76 _9.58 8?.68 |) 28 58 4857,5 Z?.6I 241.15

1541.Z_ -8.35 357.42 301.0D 118.81 5 53 1S 941.3 -4.44 350.81

5166.70 29,?0 230.29 309.49 86.42 14 )4 19 4566.? 28.88 221.58

1188.94 -11.88 341.87 299.00 122.16 6 39 23 788.9 -7.32 337.48

4891.80 _5.54 208.99 309.07 8].00 16 17 36 4291.8 $Z.ZI ZOO.Oi

OIrfERENTIAL CCIRECTIONS

TOE-I.OlI5 TgA -.801? TC3 -.9143 BAU .5181

tO[ .9415 IRA .Z189 R(3 1.1258 FAU .09870

FOE-3.53?4 FRA -.9847 F()-).O?90 8SP 7183

802 |.3986 BRA .9267 BC) 1.4502 FSP -1409

N|O-¢(8JRS_[ [XI[CuTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

SGT 1784.8 $GR 1598.4 SG) 444.9 ST 1161.6 $R 1OZ�.O 66 1440.?

RRT -.9|37 RRI r -.9879 9TF .9883 C�T -.9867 CRS .9999 CST -.9846

888 2399,9 R2) .|674 211 -.9757 LSA 21|0.7 NSA I88.8 $5_ 8.0

SGI Z144.) SG2 494.6 THA 118.45 ELI 1546.3 EL2 130.2 ALF 138.51

_AUNCH OAT[ APR Z7 1964 FLJG4qT TIN( lZO,00 ARRIVAL DATE AUG E5 1964

' 14_ILIO(ENTRIC CONIC

IL IS0.59 LAL *.DO

IP I08.55 LAP -$.0)

RC JOO.489 _ -41.Z_

PLAN[TOCENTRIC CONI(

C3 Z�.?B? VHL 5,4_9

LNCH AZNTff LN(H T|_

90.DO 4 44 58

90.00 tl 3? )3

IO0.O0 5 )5 1)

IO0.OO l) 9 19

II0.00 8 )9 I?

|lO.O0 14 42 25

o|rr£RENrtAL C_R£CT|ON8

T0[-|.Z�Z| TRA -.D474 TC) -.9795 8AU ,5704

ROE 1,0755 RRA .24_ R¢3 1.0448 FAU .08175

FD[-3.4J98 FRA -,8064_ FC3-Z.4913 88P ?842

80£ 1.6811 8RA .9?88 8C) 1.4_20 FSP -12_0

O|STANC[ 541.442

LOL 218.17 VL 27.484 GAL -§.85 AZL 91.57 I.RA 156.37 _.qA 131.62 [CC .17595 INC

LOP I).)Z V? 37.907 GAP .89 AZP 83.06 TAL Z09.58 TAP 5.94 RCA 108.46 APO

GP 50.58 ZAL 128.60 ZAP 99.9) ET$ J?.SZ ZAE 122.27 ETE J|7.JJ ZA( J27.72 ETC

7.56?4 vl 29.588

IS4,78 VZ 34.911

2?6.39 {LP-JDS.78

OLA -18.48 9AL ?7.62 9AO 65M.2 VIL 12.295 PTH 2.21 VHP 4.620 OPA 74.19 9AP ?4.60 [CC 1.4904

k-I TIN( IN) LAT IN) LONG IN) RT A$C |NJ AZNTH IN) TIN( PO CST TIN IN) Z LAT |NJ Z LO_IG

1898.94 -4.97 10.90 304.44 117.98 5 13 15 1096.9 -.80 4.E6

5571.33 28.26 Z00.O8 3J3.24 91.81 11 IO 24 4971.3 28.22 231.42

1470.28 -8.DO )53,46 }01.66 119.34 6 19 43 810,3 -2.05 346.90

52?3.24 29.89 Z)8.ZO 113.28 90.58 14 57 52 4671.2 29.65 229.40

1112.|9 -9.59 340.80 3OI.4? 122.97 7 1 29 ?32.2 -5.I8 334.48

4984.08 54.08 216.14 113.18 87.20 16 5 29 4184.J 53.32 206.98

NtO-C(_I8RSI[ EXECUTtON ACCURAC_ ON,IT OETEgN]NATION ACCURACr

SGT ZOZ0,Z $GR |627.? $83 )96,? ST 1392.6 SR 1132.3 SS |437.0

RRT ".9212 RRF -.9899 RTF .9392 CRT -.9879 CRS l.OOO0 CST -,9883

848 2594.4 923 .J725 R11 -.9770 LSA 2292.8 _5A J7O.? $SA 6.7

SGI 2546.5 SG2 496.3 THA 141.64 ELI 1789.6 [L2 116.7 ALF I40.96

LAU_(_ OaT[ A_I 2? 1964 FLIGHT T|N_ IZ2.DD ARRIVAL 0ArE ku_ 27 ]9_4

HILIO(:ENTIIC CONIC

IL 150.39 L}L -.DO

IP I08.51 LAP -Z.94

lC 10_.1_0 GL -44,Z8

PLAN(TO_ENTll_ CONIC

C5 3Z.829 VHL $.730

LNCH AZ_TH LI_H TI_4_

90.00 5 23 43

90.00 I1 9 53

lO0.OO $ 30 24

lO0.OO IZ 43 33

llO.OO 7 ? 4_

lID.DO 14 24 _8

0IFFIIENTZAL C(_RRECTIONS

TD[-JoSJ83 TRA-J,O_) TC) -,9_ B&U .5_70

ROE 1.2265 99A .1964 RC3 .9266 FAU .07154

F0£-3.Z314 r�A -.6410 rC)-1.8887 88P 8484

g0E 2.0314 IRA J.OZ?) 8C) 1.3604 FSP -1086

0ISTANC[ 347.65Z

LOL 216,?? VL 27.442 GAL -5.73 AZL 98.42 HCA 159.54 $_A 151.46 £CC .17588 INC 8.4Z46 Vl 29.588

LOP 18.5I VP 3T.90| GAP 1.25 AlP 82.10 TAL Z08.86 TAP 8.40 RCA 108.34 APO 154.58 VZ 34.9ZZ

GP _4.28 ZAL 123.87 ZAP 101.97 ETS ZZ.95 ZAE I|8.0J ETE 120.93 ZAC 1_|.47 [TC 2?T.?0 CLP-IIO.81

OLA -21.38 RAL 79.01 IA0 65_.5 V[L 12.418 PTH Z.24 VHP 5.03? 0PA ?7.36 RAP 65,39 [CC 1.5403

L-I TI_ IN) LAT JNJ LON_ _NJ RT AS( |NJ AZNTH ]NJ TIME P_ CST TIN |NJ 2 LAT IN) _ LC_G

1598.60 -I.41 5.40 308.25 118.28 5 50 22 998.6 2.58 558.78

3718.37 Z?.47 270,76 517.60 97.|4 12 43 |1 51]8.4 28.lS Z6_.lT

1381.41 -3.08 348.66 _07.52 119.75 6 55 Z7 ?85.4 .90 342.14

5408.80 29.)7 248.2) 117.84 95.83 14 16 Z 4808.8 29.8? 239.46

I268.J| -?.12 )37.2? 304.82 12).52 ? 28 55 666.1 -2.67 331,02

5088.86 34.10 225.|0 518.25 92.50 15 49 56 4498.9 $4.07 215.85

NID-C_IJRSE EXECUTION ACCURAC_ ORBIT DETERNINATION ACCURACY

SG? ZZS?,? $GR 1635.9 SG3 342,6 ST 165J.9 59 12Z8,5 S) 1418.5

9RT -.9277 RRF -.9911 RTF .9471 CRT -.9893 CRS .9999 CST -.9910

SG8 2788.1 921 .177| 213 -.9780 LS_ 2493.9 MSA /?3.3 SS4 5.5

SGI 2742.4 882 )02.9 THA 144.?) ELl 2053.6 [L2 144.2 &LF 143.45

LAblN(_ DATE APR 27 J984 FLIGHT TIN[ IZ4.DD ARRIVAL DATE AUG 29 J964

_[LIO_ENT�IC CON|C

RL 1)D.59 LAL -.DO

R? 1D8,48 LAP -2.84

RC IO9.1|l GL -47.80

PLAN(TOCENTRIC CONIC

C3 37.580 VHL 8.130

LNCH AZNTH LN_H TiN(

90.00 6 19 24

90.OO |O Z? )4

IDO.OO ? 18 4)

IOO.O0 IZ IO 58

lID.DO ? 44 44

110.00 14 I 14

OIFF£R[NTIA_ CO_9(CT|ON8

TOE-I.Ot40 TRA-I.085_ TC) -.91_4 8AU .6152

RD( 1.)986 liRA .1239 9C3 .7696 FAU ,05879

rOl-_.O4O8 rRA -.4805 FCl-J._IO84 BSP 9|Z0

80[ Z.4849 8RA 1.0?2) 8C3 I.Z244 FSP -905

DISTANCE 353.8))

LOt. 2|8.77 VL 27.417 IAL -_.1_ _ZL 99.]8 I,ICA 182.?0 SI, IA 151.28 [CC .17589 JNC 9.5808 VI _9.588

LO_ 19.70 VP 37,894 GAP 1.61 AZP 80,84 TAL 208.07 TAP 10.77 RC4 108,19 APO 154,37 v_ 34.935

G? 58.80 Z4L 120.87 ZAP 103.17 ET8 29.08 ZAE 1|).30 ETE 124.88 ZAC 115.82 £TC Z?9.1? CLP-IIS,93

OLA -24.?? RAL _0,89 9AD 65(_1_._ V[L 12.007 PTH 2,29 VHP 5,652 0P& 80.62 9AP 4_.35 [CC I.$185

L-J TIN( IN) LAT IN) L_NG IN) RT ASC IN) AZMTH IN) TINE PO CST TIN IN) Z LAT |NJ 2 LONG

1459.5_ 3.0? )5?.85 )1}.87 118.16 $ 43 43 859.5 6.81 350,9?

t)?,85 24.8? )O?.4_ )_2.48 104,OO 10 38 12 37.6 26.55 299.19

1288,01 ,81 )42.3) 112.62 119,88 7 39 5] 688,0 4.80 335.T9

5592.44 2?.36 261._J_ 325.11 102.55 13 44 8 4892.4 28.81 253.00

1186,42 -4,11 ))),07 _O9.54 123o97 8 4 30 586.4 ,38 326.86

5246,80 )).08 Z18.$2 )24.)8 99.17 ]$ 28 51 4646.8 33.99 ZZT.40

M_OoCOU)R_N[ (X_CuTtoN A_CuRACY OR_IT 0ET(RMINAT;ON ACCuR4CV

$GT Z)00.2 8GR 1817.2 $83 285,2 ST 1948.0 $R 1308,1 SS 1385,0

RRT **9277 RRF -.9911 RTF .9538 CRT -.9902 CRS .9997 CST -.993|

$G# Z_??,6 RZ_ .1795 RJ) -.979) L$4 2719.0 NSA J76.0 $SA 4.3

8G1 29)2.8 8GZ 114,6 THA 147.93 ELI 2341.5 EL2 152.3 ALF 146,22

184 1



JPL TM 33-,:'99 EARTH--VENUS TRAJECTORIES ( VOL I, 1964 )

LAUNCH DATE APR 27 1964 FLIGHT T|lq[ I26_00 ARRIVAL OAT[ AUG ]l ]964

H[LIOC[NTRJC CONIC DISTANCE 359.989

RL IS0.59 LAL -.00 LOt. |IS.Y? VL Z?.389 GAL iS.AS AZL |01.24 HCA 165.86 SNA 131.08 [(C .11597 INC11,Z369 V! 29.588

RP 108.44 LAP -Z.73 LOP ZZ,89 VP 3?.ANle GAP 1.95 AZP 79.10 TAL ZOY.Z| TAP 18,D7 RCA 108.DZ APO 154,15 VZ 34.947

RCIO?.AZ8 GL -51.86 ¢P 65,70 ZAL 118.88 ZAP |D3.40 [TS 36.50 ZA[ 107.90 ETE IZ9.59 ZAC lAD.S9 ETC 29!,46 CLP-!Z!,55

PLANI_TO([NTRIC CONIC

C3 45.837 VHL 6.755 DLA -28.67 RAL 86.?? RAD 85_.? V[L |Z.925 PTH Z.36 VHP 6.524 OPA 82.et RAP !5.69 ECC 1.75!]

LNCH AZNTH LNCH T|lA[ L-I TIN| IN| LAT IN| LON_ |HI gT A$C IN| AZNTH IN| T|14t POCST T|N !HI _ LAT IN| 2 LONG

85,3J ? 52 33 1224.89 lA.35 346.24 324.85 !15,09 8 12 58 624.7 17.62 389,DS

94.69 9 ]! 4 970.4T IA.37 327.85 324.86 I15.08 9 Z? 15 37D.5 17.63 320.4?

10o.00 8 A| 10 |065.78 7.62 3)J,36 32|.18 118.99 8 59 16 455.8 11.43 )24.44

J00,O0 1J A 48 60A,61 21,]1 )03.80 328,00 111,A? 11 14 53 4.6 24.04 286.07

liD.DO 6 36 I8 1082.16 -.13 32?,63 516.58 124.16 6 5A ZO 482.2 4.36 32|.4!

!lO.O0 |3 26 30 5449.04 26.89 251.38 351.55 107.42 |4 5? |9 4846.0 3!.S6 Z4Z.SO

OIFF[RENTIAL CCIt'RI[CY|CI48, N|D-CCUR_[ [W[CUTICN ACCURACY OR'B|T OETERNINAT|ON ACCURACY

YO(-2.6610 YRA-I.1130 YC3 -.8569 8AU .8170 587 2758,4 $GR 1$39.2 $83 ZZ6.| ST Z296.9 SR 1334.? SS 1534.3

ROE 1.5734 RRA .OOl_l RC3 .56?? FAAJ .04|a5 Rift -.9205 _ -,9865 RTF ,9607 CRY -.8903 CRS .9992 C3Y -,9949

FO[-2.7866 FRA -,328J FC3 *.7959 88P 97|4 8_ 31S8.7 RZ3 .!762 RI3 -.8809 LSA 2967.4 NSA 179.0 35A $.Z

80[ $.|D86 MA 1.1140 8C3 1o0|!5 FSP -?|2 $GI 5113.5 SG2 532,7 THA 151.92 [LI 2651.? EL2 161,D ALF Idg.�E

LAt.R_H DATE APR 2? 11164 fL|GHT Y|IA[ 1_8.00 ARRIVAL DATE SAP 2 1964

_H[LIOC[NTRIC CON|C

RL 150.5P LAL -.IX)

RP IO8.40 LAP -Z.6!

RC |08,741 GL -56.42

PLANCTOC[NTR|C CCN|C

C3 1|.0|0 YHL ?.81J

LNCH AZNT_ LNCH T|IA_

72.13 6 28 18

107.87 lO 59 21

72.13 8 26 18

107.87 lO 58 21

!10.00 10 6 56

|lO,OO 12 |7 SO

DISTANCE 566.106

LOt. Z|6.77 VL Z?.559 GAL -5.29 AZL lOS.D| HCA 169.00 S#AA 110.67 [CC .17611 |NC13.8205 vl 29.588

LOP 28.00 YP )?.aTS _AP 2.27 A2P ?6.42 TAL _18.26 TAP 15.26 RCA |0?.82 APO 153.92 VZ 34.960

GP 66.J2 2AL J12.40 2AP 102.54 [TS 46.99 ZA£ J01.56 [7[ 157.04 ZAC 1d?.22 [TC 295.88 CLP-!28.98

OLA -33.09 RAL 85.55 RAO 696_.1 VI[L 15.504 PTH 2.4? VHP ?.978 OPA 6|.26

k-| T|/4E |NJ LAY IN| LONG |NJ RT A$C IN| AZNTN IN| 11141[ PO CSY TIN

1605.40 15.95 14.54 581.09 |[0.IX 6 53 3 1005.4

755.t0 13.97 50_.74 55).10 lL, D.)0 11 11 54 133.5

1603.40 15.95 14.54 55_.09 120.31 6 55 3 1005.A

753.S0 |3.97 109.?4 351,10 120.30 11 11 54 155.5

894.48 7.01 317o79 3Z_.T0 125.5A 10 21 5) 294.5

5760,46 2|.J5 273.J2 387._5 117.5J 15 54 II 5180.5

OIFK[m[NTIAL CGRRI[CT|(:NS

Y0[-3.7018 TRA-I.1529 TC5 **6400 6AU .561_0

R0[ 1.6354 RRA -.L'O?0 RC3 .3t65 FAU .02747

FOE-2.5163 FRA *.195_ FC3 *.38g6 BSP 10269

80[ 4.O460 MA 1.1515 6C3 .7104 rSP -529

RI0-COURSE [ZI[CuTiON ACCURACY

SGT )058.6 SGR 1314.7 SG3 168.6

RRT -.|911RRY -.971| RTF ,9703

S6e 3529.Z RZ3 .1691 R13 -.9838

8Gl 5282.5 $82 555.9 YHA 158.39

RAP 529.82 ECC 2.004!

IN| 2 LAT IN| 2 LONG

1T.88 ?.TO

17.89 302_9D

11.88 T.?O

17.99 302.90

11,37 3IJ.4l

"2A.64 265.73

ORS|T O[T[RNiNAT|ON ACCURACY

ST 273J.S $R |199.5 S$ 1272.6

CRT -.9861CR$ .9973 CST -,9967

kSA 3Z36,4 _SA 181.7 $$A Z.3

EL| 2978.6 EL| 169.Z ALF 1_6.46

LAUNCH DATE APR Z? 1964 FL|GHT Y|N[ 13D.00 ARRIVAL DATE SEP 4 ]964

HELIOCENTRIC CONIC

RL 150.5_ LAL -.0O

RP 106.$6 LAP -2.49

tiC 1|Z.O4_ GL -El.J3

PLAN[TOCENTR|C CONIC

C_ 96.499 VHL 9.625

LNCH AZMTH LN_H TIN(

_4.02 5 56 6

115.98 12 J 27

64.0Z 5 56 8

1|5.99 IZ I 27

6A.OZ 5 56 8

1|9.9_ 12 I 27

DIFFERENY_AL CORI_I[CT|ONS

TOE-5.6000 TRA -.9607 TC3 -.3533 BAU .A658

ROE .6_6 RRA -.6776 RC3 .D742 FAU ,D1395

FOE-Z.ZYYA FRA -.0797 FC3 -.1252 8SP 10689

BO[ 5.6587 BRA I.ITSY 8C3 .3_10 FSP -_O

DISTANCE 372.164

LO¢. 216.?? VL 27.327 GAL -5.11 AZL ID8.42 HCA 172.11 SN& 130.65 [CC .IT626 1NC18.4Z43 V] 29.588

LOP 29.26 VP 37.665 GAP 2.58 AZP 71.74 TAL _05,26 PAP 17.37 RCA 107,62 APO 153.67 VZ 34.9T3

GP ??.DS ZAL IDT.I0 ZAP 100o48 £T$ 67.36 2A[ 93.?0 [TE 154.34 ZAC |54,gz [TC 297.69 CLP-144.18

OLA -37.69 RAL 89.54 RAO 6569.9 V[L 14.759 PTH 2.67 VHP 10.666 OPA 74,92 RAP _05.33 [CC 2.568]

L-I T|N[ IN| LAT IN| LONG IN| R7 ASC IN| A2NTH |NJ ?1RE PO CST TIN IN| _ LAT 1NJ _ LON&

]649._6 11.49 52.24 544.2? 126.14 6 26 58 1250.0 16.1Z 25,94

?00.56 11.51 105.48 544.28 126.14 12 15 8 100.6 16.14 299.!8

1849.96 11_49 32.24 344.27 126.14 6 Z6 58 |ZSO.O 16.]Z Z_.94

?00.56 11.51 _05.46 544.28 126.14 J| 15 9 IOO,6 J6.14 299.18

|849._6 11.49 32.24 544.27 126.|4 6 26 58 1250.0 16,I2 25.94

700.56 1|.51 )05.48 544.26 126.14 12 15 8 100.6 16.14 299.]8

N|D-C_SE [XI[CuT|CN ACCURACY (_8|T DETERMINATION ACCURACY

SGT 3413.4 SGR 647.2 SG3 116.8 ST 5275.2 SR 41Z.9 SS 1224.3

RRT °°4545 _ -.5914 RTF .9860 CRT -.9063 CRS .9269 CST -.9987

34?4.3 R23 ,1462 RI3 -.9883 LSA 3514.3 NSA 181.1 SSA 1.6

SGI 5426.5 6G2 574._ THA |7A.98 ELL _294.6 [L2 173.4 ALF 173.46

LAUNCH DATE APR 27 1984 FLJ_'iT YIIdl[ l_Z.00 ARRIVAL DATE SEP 6 ]964

LN_H AZMTff

IE0.66

59.34

1_0.66

59.34

120.66

H[L|OC[NTRIC CON|C DISTANCE 37_.084

RL |50.59 LAL -.DO LOL 218.77 VL Z?.E93 GAL -4._0 A2L 118.77 PICA I75.10 S_4A 110.41 [CC .17631 |NC28.7649 v! 29.588

RP IO8.32 LAP -2.39 LOP 52.47 VP 57.85E GAP 2.85 A2P 61.52 TAL 20d.10 TAP 19.20 RCA 107.41 APO 153.40 v2 34.986

RC |14.351 GL -63.81 GP 81.93 ZA_ 101.05 ZAP 97.Z0 [TS I62.81ZA[ BZ.54 [T[ _6.96 ZAC 164,44 [TC 33].63 CLP 153.09

PLAN_TOCENTRZC CliNIC

C3 612.033 VHL 14.5610LA -40,78 RAL 9t.69 RAD 6S71.2 V[L 18.288 PTH 3.05 YHP 16.877 OPA 64.09 RAP 296.75 £CC 4.4895

LNCH TIM{ L-| TIN[ |HI LAT IN| L(:lq_ |NJ RT ASC |NJ AZI4YH IN| TIldE PO CST T|N IN| 2 LAT IN| 2 LONG

6 O 53 ZOSI.JI f.97 45.E5 356,32 150.4| 6 55 11 1458.1 |l.ll 39.45

1£ 50 35 762.07 5.911 )07.87 359.35 130.41 15 3 37 182.1 Jl,lZ 302.09

6 0 53 ZOS#,II 5.97 45.23 35_.32 130,41 6 3S II 1458.1 ]!.lI 39.45

1_ 50 55 762.07 5._8 )07,87 359°55 1)0.41 15 3 5? 182.1 t1,12 3OZ.O9

6 O 55 Z058.11 _.97 45.23 559.36 130,41 6 55 II 1458.1 I|.|I 39.45

J2 50 55 762.07 S.98 )07.07 55_.$$ 130.41 ]3 3 5? 182.1 II.JZ 302.09

01FT[RI[NTIA_ CCIERI[CT|ON& N|0-Ct_,J_SE ['ulrCuTI_N ACCURACY ORBIT OET[RNINATION ACCURACY

T0[-4.8876 TRA .453_ TC3 -.0529 _AU .!_| $GT |_82,9 $GR 2_,9 $G5 77.1 ST 1967.8 SR 2910.0 $$ |300.4

R06-?,3823 RNA-I.1130 RC3 .027_ FAU-.00035 RRT ,94?7 RRI r .9748 RTF .99A4 CRT ,9954 CRS -,99?? CST -,9996

rDE-E.2664 FRA ,047J FC3 .00|4 BSP 10818 $88 5985.2 R25 -,|_42 RI3 .9918 LSA 3742.5 MSA 162.6 $$A 1.]

80[ 8,9150 BRA 1.2020 8C3 ,0431 FSP -233 _H;I 5525.4 SG2 551.8 THA 56,?6 ELI 3509.4 [LZ 15_.B AL¥ 55.96

16A2



_JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 1, 1964

LAUNCH DAVE APe Z7 1964 FLJ&HT lJ_[ 134.DD ARRJVAL DATE $EP 6 1984

HELIOCENTRIC CONIC

RL 150.59 LAL -.DO

mP IO#.ZB LAP -Z.Zl

RC Ile.64t GL -53.95

PLAI_TO_ENTRIC C_IC

C5 907.055 VHL _O.J17

LNCH AZNTH LNCH T11q(

Y3.QO 6 I0 29

106.40 12 Z4 Z9

75.60 e 10 29

10_.40 12 24 29

110,OO I1 25 ZZ

110.00 14 10 4?

DISTANCE 585.581

LOL Z16.77 VL 77.257 GAL -4,$6 AZL 153.66 NCA 177.53 SNA 150.16 ECC .17555 INC53.5599 vL Z9.568

LOP 35.67 VP 37.859 GAP 2.94 AZP 26.56 TAL 202.39 yap 19.92 RCA 107.31 APO 153.01 v] 34,699

GP 62.99 ZAL 9S.D0 ZAP 93.56 [T$ 169.64 ZAE 59.43 [TE 250.?1ZAC 160.90 ETC ZgZ.6O CLP 97.42

OLA -32.$8 RAL 109,Z6 RAO 6572.9 VEL 32.068 PTH " 3.48 VHP 37.120 0PA 41.16

L-1 T|J4_ INJ LAT |NJ LONG INJ RT A3C [NJ AZNTH INJ T|IAE PO EAT TIN

1962.7Z -.06 33.17 19.34 "]_Z.38 8 43 12 1362.?

1149.80 -.05 332.91 19,36 122.38 12 43 39 549.8

1982.72 -.06 55.17 19.34 IZZ.3B B 43 12 1362.7

11A9.80 -.0S 332.91 ]9.5S 122.38 12 43 39 549.8

1358.84 -9.84 341.16 13.0Y 172.90 11 43 41 758.8

8t|.67 9.75 _|$.90 25.65 177.95 IA 24 29 ZZl.?

DIFF[RENT|AL C,0R'NI[CTION8

TOE 5.7077 7RA 1.9970 ?C3 -.O632 8A@ 2.650Z

RD-J3.JAZ6 /IRA 9,1417 RC3 .Z09Z FAu-.O4|81

FDEoS.DSZ3 FRA °5638 FC3 .0397 83P 9774

8D[15.6094 BRA Z,9283 8C5 .Z|B5 FSP -167

XKO-COURST EIC£CurION ACCURACY

•,._GT 919.! 9141 5184.6 SG5 55.4

RRT -.7848 RRI r .9987 R?F -.7351

$68 3314.8 RZ5 -.D891 RJ3 .9959

8GJ 3267.8 $GZ 533.0 THA 103.15

RAP Z96.62 ECC15.9218

|NJ Z LAT INJ 2 LOHG

4.21 26,62

4.Z3 5Z5.55

4.21 25.62

4.23 326.35

-5.43 534.65

14.00 307.41

ORBIT D(T[RH|NATION ACCURACY

S? 716,2 6R 2868.4 SS J666.6

CRT -.9715 CRS -.9999 CS? .9678

LSA 53_9,| NSA 171.6 S$A .9

[LJ _971.6 EL] 15_.4 ALF JDS.AZ

LAI./NCH DAY[ APR 27 1_4 FLJ6HT TZ_ 156.00 ARRIVAL DATE SEP J0 J964

HI[LIOC[NTRIC C._NIC

RL 150.39 LAL -.OO LOt. 21t.17 VL 27.220 GAL

RP 108.24 LAP -2.07 LOP _6.87 vp 37.824 GAP

RC 116.933 GL eO.85 GP -70.55 ZAL 97._6 ZAP

PLAN(TOC[NTRIC CCIqIC

C$ 474.186 VHL £1,776 OLA 79.89 RAL 159.43 RAO 6572.3 VEL

LNCH AZNTN LN_H T|N_ L-_ TINt INJ LAT

11.63 LPO 0 54 5054.71 -Z.77

167.35 7 J4 19 32_O.03 -Z.77

|Z.63 tO 0 54 _54,71 -Z.77

167.35 7 14 19 5Z90.03 -Z.77

J£.65 J_) 0 54 5054,7J -Z.77

167.35 ? 14 19 5_60,03 -Z,77

OZFfER[NTIAL C(_iQItI[CTION8

T0(-£.5463 TRA -.0665 TC5 -.0488 BAU 1.1411

ROE-6.3330 6_A-Z.275t RC3 -.1732 FAU-.01375

FOE 1.O3OZ _RA .4521FC3 .0287 96P 10517

SO( 6.7343 MA £.Z741 Be3 .1200 rsp -179

DISTANC[ 391.831

-4.84 AZL 45.48 H(A

5.90 AZP 134.49 TAL

95.49 ETS 191.50 ZAE

182.95 8NA 129.90 ECC .17975 1NC44,5257 vl 29.588

203.16 TAP 26.11 RCA 106.53 APO 153.25 v] 35.012

76.32 EYE i10.14 ZAC 28.94 CTC ]BY.A] CLP 106,Y0

24.405 PTH 3.32 VHP 29,354 OPA -71.84 RAP 45.19 ECC 8.8056

INJ LONG INJ RT ASC INJ AZNTH INJ 7114( PO CST TiH 1NJ 2 LAT INJ 2 LONG

Z51.?E 68,90 11.15 Z! 23 9 4454.T -10.62 230._7

91.37 68.88 11.13 8 8 59 2660.0 -10.61 90.ZZ

Z51.?Z 68.90 11.13 71 25 9 4454.? -10.67 Z50.57

91.37 68.88 J1.13 8 8 59 2660.0 -10.61 90.Z_

ZSJ,TZ 68.90 11.13 21 23 9 4454.? -10.62 230.57

9J,37 SS°BB 1J.,15 8 8 39 Z660.0 -10.61 90.22

N|D-_S[ [)(I[CUTION ACCURACY CWSJT DETERNJNATION ACCURACY

SGT 659.6 SGN 3601.? 963 59.2 ST 6lB.4 SR 190B.7 66 832.5

RRT .6|95 _ -.9966 RTF -.5550 CRT .8936 CRS .9960 CST .8498

SG8 3661.8 R25 -.0982 Rt3 -.995| LSA 2153.5 NSA 284.2 SSA .4

$G] 3625.5 $62 _14.5 THA 83.40 ELI 1998.6212 256.4 ALF 75,_3

LAUNCH DATE APR Z7 1964 FLIGHT TII4E 138.00 ARRZVAL DATE SEP 12 1964

HELX(X(NTRIC CONIC 01STANCE 397.3?4

RL 130.39 LAL -.00 LOt. 216.77 VL 27.182 GAL -4.54 AZL 70.13 HCA 185.64 SHA 129.64 ECC .]7951 1NC19.8665 Vl 29,_88

RP 108.19 LAP -1.91 LOP 42.07 VP 37.809 GAP 4.05 AZP 109.76 TAL 201.21 TAP 27.25 RCA 106.37 APO 152.91 v] 35,026

RC 1Z1.214 GL 62.19 GP -76,6] ZAL 104.49 ZAP 101.36 ITS _62.03 ZAE 94.97 (TE 199.40 ZAC 11.61 £TC 355.51 CLP 176.D5

PLANCTOCENTRIC CONJC

C5 108.591 VNL 10.4110LA 85.25 RAL 115.29 RAO 6370.1VEL 15.137 PTH 2.?Z VHP 14.?74 OPA -58,27 RAP ?9.16 ECC 2.7838

LNCH AZNTH LN_H TIHA[ L-1 71141 INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIRE PO CST TIM JNJ Z LAT INJ 2 LONG

5.40 16 30 50 4848.40 -17.29 255,15 2_.82 4.98 18 II 38 4248.4 -25.26 254.80

174.60 4 52 13 $059.44 -17.29 87.84 25.79 4.98 5 ZZ 52 2459.4 -25.26 87,50

_.AO 16 30 50 4848,40 -17.29 253.|5 25.62 4.98 18 lJ 36 4248.4 -23.26 254,60

J74.60 4 32 15 5059.44 -17.29 87.84 Z$.?9 4.98 5 Z] 52 _439.4 -25.25 67,S0

S.40 16 50 _0 4848,40 -17.29 255.13 25.8E 4.98 18 Jl 58 4248.4 -25.26 254,6D

|74.60 4 32 J3 _D39.44 -17.29 87.84 25.79 4.98 3 22 62 2439.4 °25.25 87.SD

DIFFERENTIAL C(;_I_REC71ONS N]O-COL_I_[ (X[CuTJCIN ACCURACY C_JT O[TERHINA TION ACCURACY

TOE 6.6784 TRA .1422 TO5 -.2841 _AU .4125 9GT _840.6 $C,M 934.2 $63 81.8 ST 5686.3 SR 846.8 6S llOZ,?

RO[-1.5263 /IRA .0614 RC3 -.0159 FAU .01235 Rift -.7477 RRtr -.6471RTF .9896 CRT -.9?56 CR5 .9651 CST -.9991

FOE 1.5504 FRA .0521FC3 -.0983 BSP 11832 SG_ 59§Z.6 R23 -.1687 RI3 -.985] LSA 3935.6 NSA 190.9 SSA 1.3

flOE 6.6506 MA .1549 8C3 .284_ FSP -271 S_1 5_)0_.2 $GZ 610.0 THA 169.45 ELl 3778.4 [LZ 182.0 ALF 16?.31

LAUNCH DATE AP/I Z7 1_N_4 FLIGHT _I14_ 140.D_ ARR|VAL DATE SEP 14 1954

HELIOCENTRIC C_NIC

RL 150.39 LAL -,00

RP 108.15 LAP -1.75

RC 123.486 GL 54.17

PLAN_YOC(NFRIC CONIC

C3 45.738 VH_ 4.785

LN_H AZNTH LNCH ?J14[

14°15 J5 3 Z5

163.83 2 10 54

14.15 13 3 13

165.85 E lO 34

14.13 15 3 23

165.85 2 I0 54

OI$TAI_( 403.276

_OL 216.77 VL Z?.142 GAL -4.30 AZL 78.51HCA I66.69 S#4A 129.37 ECC .17996 INC11.6912 Vl 29.588

LOP 45.28 vP 37.793 GAP 4.31 AZP 101.56 TAL 200.52 TAP 29.00 RCA 106.09 APO 152.65 VZ 35.039

GP -?O.|Z ZAL 111.58 ZAP 107.91 (TS 506.66 ZA[ IO3.07 (7( Z21.74 ZAC 9.14 ETC 310.95 CLP-|S4.Y3

OLA ?7.57 RAL 84.12 RAO 65M.7 VI[L 12.9Z8 PTH 2.36 VNP J0.O1| OPA -46.92

L-] Ylk_ |NJ LAT _NJ L_N_ |NJ RY AgC ]NJ AZNTH JNJ ?IN_ PC) CST T|H

4857.38 -_10.Z8 245.67 546.73 14.45 16 ZO 43 4057,4

2847,16 -_O.Z? 86._ 546.72 J4.45 Z 38 21 2247.2

4637. M -30,28 245.87 546.73 16.45 16 L_O 43 4037.4

_847,16 -30.27 86.99 546.7_ 14_45 2 56 21 _247.2

4637._J -30.E8 245.87 346.75 14.43 16 Z_ 43 A037,4

_847.16 -30,Z7 88.99 346.?_ 14.43 Z 38 21 _247.2

OlFF(R(NTIAL C(_RECTIONS

TOE 3.8596 TRA -.3829 TC5-1.0754 BAU .7029

ROE 1.0955 RRA .0165 RC3 -.4098 FAU .0_2

FOE 1.42_5 FRA -.066_ FC3 -.507d BSP 12452

80( 4.O115 _IRA .5_35 8C3 1.1490 FSP -414

NAP 85.02 ECC 1.753!

ZNJ 2 LAT |NJ 2 LONG

-38.00 243.77

-38.00 64.69

-38.0D 243.??

-58.00 B4,Bg

-56.00 245.Y7

-38.00 64,89

ORBIT O(T(RH|NATION ACCURACY

ST 3300.5 6R gz6.$ $S ]044.4

CRT .98?5 CRS -.9963 C$T -.99?4

LSA 358D.4 NSA 153.7 SSA 1,6

EL| 5425.2 EL2 141,0 ALr 1_.52

NX0oCOURS£ EXECUTION ACCURACY

$GT ._81.7 _ 1081.4 $65 IZl.9

RifT ,6698 RRF .9697 RTF ,9?29

$Ge 40_9.5 R25 .1985 R13 .9793

$GI 4OOD.9 SGZ A78.9 THA ]4,13

1645



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19645

LAUNCH DATE APR 17 1964 fLIGHT Y|NE JAZ.O0 ARRIVAL DATE $EP 16 1964

M£LIOC[NTRIC CONIC

RL 150.$9 LAL -.00

RP 108.11 LAP -1,59

mC 115.149 GL 44.89

PLAN[Y_[N7R|C COIq;C

C5 ZG,86_ VHL 5.183

LNCH AZHTH LN_,H T|l_

Z4.89 15 ZZ •

155,11 1 44 57

Z4.89 15 ZZ 7

155,11 | 44 57

ZA.89 15 ZZ •

|55,1J J 44 5•

0I_F[RENTIAL C_llAl_[(y|ONS

To( Z.55|A 7R4 *[_54y

RoE .5968 RRA -,01•3

• O£ ;.Z604 FRA -,li79

80[ z.8858 M4 .5554

0ISTANC[ 409,Z51

LO_ Z18.77 Yb ZT.IOZ GAL -A.0? AZL 8Z.ZZ HCA i91.82 SNA i19.09 ECC .18065 INC 7.7765 vl 19,588

LOP 48.48 VP 37.776 GAP 4.59 AZP 9?.6J TAL J99.05 TAP )0.8? RCA 105.77 APO 152.41 VZ 35,052

GP -GI.Z7 ZAL 117.Z8 ZAP 114.3Z [TS 311.i) ZA[ IIZ.ZG £T[ ZZ3.0t ZAC |S.3T [TC Z8G.89 CLP-148.gT

DLA 68.Z5 NAL 85.10 RAD 6568.| VEL IZ,IT5 PTH Z.]9 YHP 7.909 0PA -37.51 RAP 87.30 ECC 1.4421

L-Z Y|NA[ IN| LAY |NJ LONG |NJ RT AsC IN| AZNTH ;NJ YIN_ PO CST TIN |NJ Z LA T |NJ Z LONG

44?9,|) -36.84 Z30.94 335.8) Z?.58 16 36 48 5879.1 -43.83 ZZe.ZA

ZY37.A5 -36.85 83.05 335,81 27.58 Z 50 35 7137.4 -43.8z 78.34

4479. I) -38.84 Z)0.94 335,83 Z7.58 ]8 36 46 5879.1 -45.83 Z26.24

Z757.45 -56.85 83.05 335.81 Z7.58 Z 30 55 1137.4 -43.81 78.34

4479.l) -36.84 Z_D,94 )35.8) 17,58 16 36 46 5879,I -45.83 Z16.24

1757,45 -39.85 83.05 335.81 17.58 Z 30 35 7137.4 -45.8Z T8.34

N|0-C(51,_l[ _I_CUT|0N ACCURACY ORBIT D_T[RM|NATI(_q ACCURACY

YC)-Z.OI_33 8AU .7970 SGT 3889.8 SGR 1511.4 SG3 |68.Z $7 Z841.? SR 99Z.1 SS 955.Z

Re3 -.8Z45 FAU ,03931 RRT .9Z80 _ .9919 RTF .9621 CRY .9886 ORS -.9987 CST -.9950

FC3-1.1871 88P IZ•A5 808 4|05,0 RZ) .1307 Rl) .9711 LSA 5154.7 N$A |60.4 9SA Z.?

8C3 |.ZIg| ¥SP -569 SO| 40?8.4 SO| 485,9 THA I?.AI ELI 5007.6 £L2 ;4|.0 AL¥ 19.08

LAONCH OAT[ AN Z? I H4 rL|r_fT TIl_ J44.00 ARRIVAL OA_E SEP 18 1964

H[LZOC[NTR|C CONIC O|9TANC[ 415.148

RL 150.59 LAL -.00 LC_. 218.77 YL Z?.O_O GAL -3.83 AZk 84.31 _A 194.99 S_A

RP |08,07 LAP -|,41 LOP 3|.89 VP _7,•39 GAP 4.67 AZP 93.)| YAL 197,78 TAP

RC I18.004 GL 38.11GP -53.51 ZAL IZ1.13 ZAP 110.18 [T8 )15.51 ZA[ II?.GZ [TE

PLAN[TO¢[NTR|C CCt_;C

C3 19.1IS YHL 4.374 O_A 59,80 RAL 85.05 RA0 856?,8 VI[L 1|,854 PTH Z,lO VHP 6.81• OPA -Z9.5! RAP 88.76 £CC 1.3148

LNCH AZMTH LN_H 7llq L-| TIN{ IN| bat XNJ LONG IN| RY ASC JNJ AZNTH |NJ T_NI[ PO CST T|N IN| Z bAT IN| Z LONG

35.09 15 55 )t 455?.$4 -36.11 115.$1 )17.58 40.10 17 G 8 5•57.6 -44.1_ Z08.55

144.91 I 18 19 1894.03 -38._0 79.J3 )77,54 40,09 Z l) 15 Z094.0 -44.1| 7Z.38

35.09 15 53 31 4557.&4 -38.ZI IIS.5I $Z?.58 40.10 17 8 8 3157.6 -44.11 ZOB.5S

144.91 J 18 19 1894.05 -_LI_.L)O 79.|) 317,54 40.09 Z |) 13 Z094.0 -44.11 71.38

35.09 15 55 31 4357,84 -_8.11 Z_5.3| 317,58 40.10 17 G 8 3757.G -44.1Z Z08.55

144.91 ] E8 19 1894.05 -_.ZO 79.13 317.54 40,09 Z 13 13 LPO94.0 -44.|| 7Z.38

D]FFERENTI&L CCI_N[CTIONS N|O-CI_IIE _lt_CUT|0NACCuRACY C_RS|T DETERMINATION ACCURACY

TO[ 1.834J TRA -.85|Z TC5*).JOE9 84U .8448 $GT 5978.1 SG_ J_0Z,7 SO) ZlZ.0 87 2453.6 SR 841.J SS 838.0

ROE .eAZl RRA -.O3|O RC)-|,1534 FAU ,04989 RRT .933| _ .9958 RTF .9558 CRT ,985Z CRS -.9990 C$T -.9917

FOE I.OSO7 FNA -.133| FC3-Z._378 8SP 15|40 SG8 4|84.] RZ3 .1507 R]3 .9643 LSA 27ZI.Z HSA J6Z.7 SSA 4.6

80[ 1.9453 (IRA .e)ZO 8C3 3.)_34 FSP -?Zl SGI 4160.8 SGE 44I.Z THA I7.Z3 ELI 2590.4 ELZ ]56.9 ALF J8.?A

1Z8.81ECC .18149 INC 5.4906 V| 19,588

31.77 RCA 105.43 AP@ J51.19 VZ 35.065

Z_.84 Z&C Z3.80 _TC _80.|7 CbP-147.g3

LAUNCH DATE APR Z? 1964 FLIGHT T|NE 146.00 ARRIVAL DATE SEP ZO 1964

HELIOCENTRIC CONIC

NL 150.59 LAL -.DO

RP 108.05 LAP -1.Z4

NC 130.249 GL 18.61

PLAN_T(_C;_NYRIC CONIC

C) |5.3Z? VHb 5.915

LNCH AZNTH LNCH T;N[

44.31 16 28 J7

155.69 I _1 5Z

44.51 1_ ZJ 1•

155.69 | I| 51

44.3| 1_ 18 |7

135._9 III 5Z

01STANCE IZl.ZA?

LO_. 116.77 VL Z7.018 G_L -).59 AZL 86.01H(A 198.17 S_A 1Z8.51 ECC .18245 INC 3.9879 vl Zg. SSS

LOP 54.90 VP 37.741 GAP 5.15 AZP 93.79 TAb 19_.48TAP 54.65 RCA 105.07 APO 151.97 VZ 35.078

GP -48.90 ZAL 123.25 Z_P 125.56 [1S 515.02 ZA[ 12).60 ET[ 21?.65 ZAC 30.50 [TC 277.26 CLP-I48.53

DLA 52.03 RAL 87,35 RAD 858?.6 VEL iI.69Z PTH Z.06 VHP 6.228 DPA -2Z.75 RAP 90.03 [CC 1.2572

L-| TZl4_ |NJ LAY JNJ LONG |NJ RT 45C IN| AZNTH IN| T|N[ PO CST TIN JNJ Z LAT _NJ Z LONG

4153.38 -36.72 ZOI.Z? 3Z1.80 50.10 17 39 10 )653.4 -41.57 193.48

2696,09 -58.70 77,49 3Z1.79 50,09 ] 56 48 7096.1 -4].56 69.7J

4Z55.38 -36.71 ZOI.Z? 3Z1.80 50.|0 J7 39 10 3655.4 -41.57 193.48

1896.09 -58.70 77,49 )Z1.79 50,09 I 56 48 Z096.J -_1.56 69.71

4153.38 -36.71 _O|,Z? 311.80 50oi0 I7 39 10 3655.4 -d1.57 193.48

Z696.09 -36,70 ?7.49 311.79 50°09 1 56 48 Z096.1 -41.56 69.71

C_q'8|T 0(7(RNINAT_O_I ACCURACY

SY Zl5|.Z SR 702,8 SS 729.9

CRT .97?7 CRS -.9991 CSY -.98_0

LSA _555.Z NSA 175.9 SSA 6.7

ELI 2139.6 ELI |40,6 ALF J7.94

0|FF[RENT|AL CC_RECTZON9

TOE J.AZZ9 TNA -._ZO? TC3-3.9681 84U .85Z4

ROE .4798 RNA .OOZZ RC)-I,Z4?8 FAU ,05550

FO[ .9Z50 rNA -.06_8 FC)-3.1348 BSP 114_6

80[ 1.5018 8RA .8_07 8C3 A.1597 FSP -?44

M|0-COURS[ EXECUTION ACCURACY

$GT 40ZI.5 8GR IZ0).0 SG) 142.6

Rift .9180 RRf" .990_ RTF .9465

88_ 4197.6 RZ) .Z747 RI3 .9549

$GI 4J73.5 SGZ 431.8 TH4 ]5.69

LAL_NCH 0AT( APR 17 /964 IrL|GHT 7J_ I48.00 ARRIVAL DATE $EP 72 J964

Ht_L|O_ENTR|C CONIC

RL 150.59 LAL -.00

RP 107.99 LAP -|.08

RC 131.484 Gb Z_,17

PLAN_TO_ENTRZC CONIC

C3 13.ZZl YHL ).636

LNCH AZ_TH LN_H TJ_

51.61 I? 5 37

11•.39 0 53 3|

5g.61 17 5 37

11Y.39 0 53 31

51.81 17 5 $•

J17.39 0 5) 3I

0Z$741_[ AZ?.235

LO(. Z|8.77 VL 26.975 GAL -3.)A AZL 87.08 HC4 201.37 S_4 IZ8.ZA [CC .18553 [NC 2.9207 ¥1 Z9.588

LOP 58,1| VP 3?.?ZE G_P 5.44 AZP 91,71 YAL 193.17 TAP )6.54 RCA 104.70 APO 151.77 V2 55.091

GP -A|.5Z ZAb 1_3,85 ZAP 130.Z_ [TS 518.34 ZA{ 1_4.47 ET[ Z14._Z ZAC 35,85 ETC 175.59 CLP-149.Z9

OLA 45.61 N&L 85.73 RAO 8587.3 VEL 1|.601 PTH Z.05 VHP 5.890 OPA -17.07 RAP 91.52 ECC |.1176

L-Z 7|14[ |NJ LAY IN| LONG |NJ R7 ASC _NJ AZNTH |NJ T|N[ PC) C$T TIN |NJ Z |AT IN| Z LONG

4|53.|1 -$4.01 188.91 318.39 57,56 _8 14 50 5553.1 -58.02 180,??

1751.|| -54,01 78,54 )18,38 57.54 | 59 Z ZlAJ.| -38.0l 70,}g

4153.11 -54,0_ 188.92 318,59 57,58 18 14 50 5555,1 -38.02 180.77

Z•31.11 -34.01 •8,34 3|8.38 57.54 I 39 Z ZI)|.I -)8.0J 70.39

4153.11 -34,01 188,91 318,59 57,58 18 14 50 3553.1 -)8.02 1e0.77

873],11 -34.0| 78,54 )18,38 37,$4 J 39 Z 213J.! -38.0| 70._9

ORBIT 0|TERN|NAY)ON ACCURACY

ST 1753.8 9R 545.6 S$ 563.1

CRT .96?3 ORS -.9989 C$T -.9761

LSA ]9]3,5 N$A 169,1 SSA 10,5

ELI J85J.9 ELI |JZ.5 ALF 16._4

OIFF[R[N?IAL CC_R[CT|ON$

70E 1,0•85 TR4 -.8400 rC3-4.8458 8AU .8888

NO[ .345• RRA .0058 RC3-1.3384 r4U .08183

F0E .699_ FRA -.0505 FC)o4.0358 81P 13194

80[ |.150• BRA .6400 BC3 5.0Z?Z FSP -87?

_ID-C(5uRSE EXECUTION ACCuRACy

SOY 4|88.3 $G# 1113.5 $83 Z•I.J

RRT .9314 RRIr .98?5 R_F .9465

_88 4514,9 RZ3 .1688 RJ) .95Z9

SGI 4197.Z $02 39J,1 THA J4.15

1844



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964)

LAUNCH 0ATE APR Z7 ]964 fLIGHT TIME 150.00 }RR|V4L _AT[ SEP 24 1964

H[L|O_[NTRIC CO(MIC

RL 150.59 LAL -.00

RP 107.95 LAP -.88

RC 234.708 GL 16.73

PLANETO(ENTRJC CONIC

C) J].948 VHL ).457

LNCH AZMTH LNCH TIME

60.Z5 I7 46 39

119.7_ 0 31 52

60.25 17 46 39

119.73 D 51 52

60.25 17 46 39

119.75 O 3| 5Z

01STANCE 433.Z_7

LOt. 216.77 VL Z6,932 GAL -3.05 AZL 87.68 HCA ?04.57 SNA

LOP 61.33 VP 37.703 G4P 5.72 AZP 91.93 rA_ I9].83 TAP

GP -36.63 ZAL I23.]6 ZAP 1)4.29 ETS 317.56 ZAE I26.32 [TE

DLA 40.16 RAL 92.16 RAD 6367.$ YEL JJ.347 PYH Z,O2 VHP

L-_ TIME INJ LAT JNJ LONG |NJ RT ASC INJ AZMTH JNJ TIME

4046.73 -_l.0O 177.46 316.77 6_,08 18 54 6

2794.23 -_0.99 82.09 316.77 63.07 1 le 26

4046.7_ -_I.00 177.46 _16.77 63.08 18 54 6

2?94.23 -_O.99 8Z.09 316.77 6_.07 l 18 26

4046.7_ -31.00 177.46 316.77 6_.08 18 54 6

2?94.23 -]K).99 82.09 316.?? 6].07 1 18 26

0JrFERENTIAL CCIRRECTIONS NI0-CC_JRS£ [)U[Cu71ON ACCURACY

TOE .8Z28 TRA -.6196 TC3-_.34ZI 8AU .9103 $GT 4Z83.1 SGR I0|8.4 $G3 287.8

ROE .2633 RRA .0206 RC3-1.3Z9_ FAU .06434 RRT .9299 RRr .9816 RTF .9446

rOE .5079 FRA .D069 rC3-4.6624 8SP I3618 S_8 4402.5 R23 .2631 RJ3 .9497

BO[ .8639 BRA .6199 BE3 5.699_ FSP -9_0 801 4387.) SGZ 365.6 THA 12.56

LAUNCH 047[ APR Z? 1964 FLIGHT TII4E I52.00

127.95 ECC .18473 INC Z.1195 V_ _9.SdB

]8.41 RCA lOa.31 APO ]51,58 vZ 35.;04

_10.89 ZAC 40.49 ETC 274.46 CLP-150.47

$.703 CPA -1?.30 RAP 92.6_ ECC 1.1966

I_ CST TIM INJ Z LAT |NJ 2 LONG

5446.7 -34._3 169,23

2194.Z -34.33 ?3.87

3446.7 -34.33 169,Z_

Z194.2 -34._3 73._7

3446.7 -_4.33 169.23

ZI94,Z -34,33 7_,8T

_8|T CET[RNINAT_ ACCURAC_

ST 1426.9 SR 437._ $5 4|7.7

CRT .9499 CR$ -.9984 CST -.9574

L$A 154_.6 N$A J6#.3 S$A 13.6

ELI I4#6.7 EL2 131.2 ALF 16.37

ARRIVAL OATE SOP ?6 1964

HELIO_ENTR|C CONIC DISTANCE 439.189

RL 150.59 LAk -.00 LOi. 216.77 VL 26.888 GAL -Zo81 AZL 88.5] HCA 2O?.?B SNA 127.66 £CC .|8604 INC 1.4930 V| 29,588

RP 107.9Z LAP -.70 LOP 64.34 uP 37.683 GAP 6.0l AZP 91.32 ?AL 19Z.47 TAP 40.25 RE& 103.91 APO 151.40 vZ 35.116

RC 156.920 GL 1Z.I1GP "$Z.?O ZAL lZZ.09 ZAP 137.84 ETS 3|_.67 ZAE IZT.�A ETE 207.83 ZAC 44.4Z ETC Z73.39 CLP-|SI.75

PLANIETOCENTRIC CONIC

C3 11.128 VHL 3.336 DL4 _.49 RAL 94.64 RAO 6967.4 YEL ||.SJZ PTH 2.01 VHP 9.616 OPA -8.3I RAP 94.14 ECC 1.1831

LNCH AZMTH LNC_ T1_q[ L-I TJN_ |NJ LAT JNJ LONG |NJ RT ASC JNJ AZNTH _NJ TJM[ P_ CST TIM INJ Z LAT INJ _ LONG

67.65 18 $4 I 3922.6_ -28.02 163.?Z _16._9 67.26 19 39 24 _322.7 -30.84 137.54

t1Z.39 0 4 13 Z888.69 -28.01 88,Z4 316._8 67,25 O 52 Z4 2288.7 -30.85 80.06

67.63 18 34 1 3922.68 -2_.02 165.72 316.39 67.Z6 19 39 24 332Z.7 -30.84 I57.54

112.35 0 4 15 2868.69 -28.0I 88.Z4 316.38 67.23 0 32 24 2288.7 -30,83 80,06

67.65 18 34 1 3922.68 -28.02 _63.72 316.39 67.26 19 39 Z4 3322.7 -30.84 ]37.54

111.33 O 4 13 2886.69 -28.01 88.24 316.38 67.23 0 32 24 2288.7 -30.83 80.06

OIFFERENTIAL CCIIRECTIONS NIO-COURSIE [XECUTION ACCURACY CR6IT 0ETERMINATIO_ ACCURAC_

TOE .6146 TRA -._$5 TC$-6.1260 BAU .9511 SGT 4_?.0 $GR 9313._ $03 297.Z Sr IIZ3.0 SR 339.8 55 784.3

ROE .Z086 RRA .O347 RC3-1.2821FAU .06528 RRT .92_1 RR¥ .973_ RT¥ .9432 CRT .9219 CRS -.994_ CST -.9243

FOE .3349 FRA .O?Z? FC3-_.0788 8SP 1394I $(,_ 4494.4 RZ3 .2316 R1_ .947I L$A IZO3.O MSA J67.B 554 23.D

BO£ .8490 BRA °3845 BE3 6.2387 FSP -959 9GJ 4481.0 SG2 346.6 ?HA 11.14 ELI 1|73.5 ELI }33.7 ALF J6.65

LAUNCH GATE APR Z? |964 FLIGHT rJNE |34.00

HELIOCENTRIC CONIC 0|STANCE 443°149

ARRIVAL _ATE SEP ?B _96t

• L 1_0.59 LAL -.00

RP 107.88 LAP -.51

RC 139.IZ0 GL 8.16

PLANETC_ENTRIC CIVIC

C3 10.579 VH_ 3.233

LNCH AZNTH LN_H TIME

7_.70 19 34 38

104.30 Z3 J9 52

75.70 19 34 36

z04.30 23 19 _

JI0.00 I 43 )Z

JJO.OD ZZ J4 5

LOt. ZJ6.?? VL 26.843 GAL -2o53 AZL 89.01 HCA Z|0.99 SNA 127.36 ECC ,18748 INC .9864 vl 29.588

LOP 67.76 VP 37,662 GAP 6.29 AZP 90.83 TAL 191,0_ TAP 42.09 RCA 103.49 APO 131.Z4 vZ 35.1Z9

GP -29.39 ZAL 120,26 ZAP 140.96 ETS 319.66 ZAE 128.91ETE Z05.09 ZAC 47.75 ETC 27Z.86 CLP-153.06

OLA 31.43 RAL 97.16 NA0 6367.4 VEL 11.488 PTH 2.00 YHP 3,590 0PA -4.93 RAP 95.70 ECC 1.174_

Lol TIME INJ LAT JNJ LONG INJ RT ASC INJ AZNTH ]NJ T|NE PO CST TIN INJ _ LAT |NJ Z LONG

3756.81 -Z5.21 131.69 316.66 70.54 20 3? 15 5136.8 -27.63 143.59

3033.88 -ZS.ZO 98.Z4 316.86 ?0.}3 Z4 10 Z6 Z433.9 -_7.6Z 90.19

3756.61 -Z5.21 151.69 316.86 70.34 _0 37 13 3136.8 -27.6} 143.59

3033.88 -25.20 98.24 316.86 70.$3 24 ID 26 2433.9 -77.6Z 90.15

Z$99.70 -33.11 67._ 319.16 80.96 Z 26 3I 1999.7 -34.00 58.20

3238.99 -17,79 110.24 313,22 60.32 Z3 8 4 2639,0 -21.60 J03,IP

DIFFERENTIAL CCIIRECTIONS

TOE .4365 TRA -.3343 TC3-6,6130 8AU .9510

ROE .17Z1RRA .0474 RC$-I.Z167 FAU .06493

F_[ .18Z2 FRA .1419 FC3-5.313103P J4265

8oE .4692 8RA .5366 8C] 6.7240 FSP -972

NI0-COUR$[ EI_ECuTION ACCURACY _RBIT CETERNINATION ACCURAC_

SGT 4607.2 S_R 8_3.2 $G3 301.0 ST B4T.O SR 303.5 SS 168._

RRT .9180 RRF .9628 RTF .9421 CRT .873| CRS -.9611 CST -,7_6

SGB 4587._ R23 .233| RI] .94§2 LSA 899.9 NSA 167.6 SS* _4.7

SGI 4575.2 $02 333.4 THA 9.91 ELI 869.4 ELZ 140,_ ALF 17,9_

LAUNCH DA 7E APR Z? 1964 FLIGHT TII, INE: 156.00 4RRIVA_ CA rE sip 30 I 96_

HELIOCENTRIC CONIC

RL J50,59 LAL -.00

RP 107.84 LAP -.32

RC 141.306 GL 4.76

PLANETOCENTRIC CONIC

C3 10.206 VHL 3.195

_NCH AZMTH _NCH TIME

90.00 Z2 19 52

90.00 20 53 19

_00.00 0 34 ?

I00.00 21 Z? 40

;IO.OO Z 45 42

110.00 21 3Z 34

0IFF[R[NTIAL COPRECTIC3q$

TDE ,ZY89 TRA -.4729 TC_-7.OZ02 8AU .9705

ROE ,|480 RRA .0593 RC3-I.14_8 _AU .06370

rDE .0499 rRA .2135 rC3-3.4036 BSP 14569

BDE .3J58 ORA .4766 BE3 7.1151 FSP -969

OI�TAN_CE 4_l.097

LCIL 216.77 VL 26°799 GAL -Z.Z4 AZL 89.43 NH_A 2J4.21 SNA J27o07 ECC .18904 INC .5661 vl _9,5_

LOP 70.98 vP 37.642 GAP 6.58 AZP 90.47 TAL 189.69 TAP 43.90 RCA 103.05 APO 151.09 V? 38.I40

GP -26.59 ZAL 118.O2 ZAP 143.73 ETS 320.52 ZAE 129.36 ETE 202.69 ZAC 30.5B ETC ?TZ.Z_ CLP-1_4.36

OLA 27.91RAL 99.78 RAD 6667.4 VEL 11.471PTH 1,99 VHP 3.607 DP& -2.13 RAP 97,37 ECC 1.1680

L-J TIN([ |NJ LAT |NJ LONG |NJ RT A$C lNJ AZNTH INJ TIME PO C$T TIM |NJ Z LAT [NJ 2 LONG

3290.66 -25.36 114.27 318.75 76.96 Z3 14 3 Z650.7 -Z6,9! 10_,95

3325.53 -19.89 132.54 316.96 69.42 Zl 54 3 2925.3 -Z2._Z 1_4.d_

2830.33 -28.82 84.09 319.48 81.69 l 21 17 Z230.6 -29.67 75.39

_420.86 -J6.63 IZ_,4E _13.52 64.81 22 24 4J 2820.9 -19.9J JJ6,14

2418.73 -_4.J7 _}._3 3|9°99 89.J7 5 26 J IB18.7 -33.91 44._9

3405.45 -11.94 119,39 312.86 3?.?3 22 29 19 2805.5 -16.11 112,97

MIOoCOURSE EXECUTION ACCURACY OPSIT C[T[RMINA?ION ACCUR4C_

_GT 4614.1 $GR 788.0 $G3 300.? ST _92.7 SR 266.8 $S 91,5

RRT .9079 RRF .9492 R?F .9411 CRT .7869 CRS -.6057 CST _.190_

SGB 4680.9 RZ3 .2J58 RI3 .9455 L$4 632.4 NSA 170.6 SS4 _.9

$61 4669.5 SG2 326.4 THA 8.86 EL| 631,9 EL2 155.6 ALF ?_,97
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JPL TM 33-99 EARTH--VENUSTRAJECTORIESiVOL !, 1964

LAUNCHOJT[ APR Z? |9_4 FLIGHT TIN( J_B,00 ARR;VAL DATE OCT Z 1964

_ELZO(ENTRZC C_IC OISTAMC( 487.032

RL IS0,59 LAL -.00 LOL 216,7T YL 26.?$4 GAL -|.94 AZL 89o19 HCA 21?.43 SHA

RP J0?,BJ LAP -.13 LOP 74.Z0 VP 31.6Z0 GAP 6.87 Aze 90,17 TAL |88.Z7 TAP

RC 143,478 GL 1.38 GP -Z4.Z1ZAL ]15,50 ZAP 146.19 (T$ ]Z|,Z4 ZAE 129.99 [TE

PLANAETOC[NTRIC CC_JC

C} 9.935 VHL ).IS5 DLA 24.74 RAL 10Z.4I RA0 6363,4 VEL 11.46l PTH

LNCff AZNTH LNCH TIME L-J TIK |NJ LAT IN| LCIAG IN| RT ASC |NJ AZNTH IN| TJNE

90,00 23 52 38 2930.88 -28.|2 94.3I $20.88 86,36 24 42 9

90.00 19 43 43 3793.38 -IZ.S4 _|49.0| ]|6.62 64.43 ZO 46 58

I00.00 J 39 51 2637.83 -29.88 69.89 320.93 89.08 Z 23 49

100,00 20 43 8 $601,62 -II.O? ]34,1J 313.8| 62.03 Zl 43 10

110,00 3 30 )4 2292,53 -13.86 43.49 320.79 94.98 4 8 27

]JO.O0 21 9 13 3flZ|.73 -7.64 1Z3.83 3|3.7fi 56.58 Z2 ? 35

O|FFER(N?IAL C(_R[CT|C_I8 M;0-COUR_N[ (vlrCUT;ON ACCURACY

TOE .1373 TRA -.3991 TC3-?.3489 6AU .9381 $GT 47J0,7 8GR ?32.0 SG3 296.9

ROE .1323 RAA .OT0? RC3-1,0322 fAU .0617| RAT ,8944 _ .992Z RTr .940|

rD[ -,0618 FRA ,2894 fC�-fl.3689 8SP 14830 $GB 4767.2 RZ3 .1956 RI3 ,9420

BO[ .1910 8RA .4033 BC3 ?.4249 FSP -9fl4 $G| 43f16.Z $GZ 924.9 THA 7,9fl

IZ6,78 (C( .19074 [NC .Z095 ¥! Z9.588

45.7| RCA 102.60 APO 150,96 v| 35.J52

200.59 ZAC 53.0| ETC 271.60 CLP-155,65

1.99 VHP 5.655 OPA .24 R4P 99,13 [CC J.J838

POCST TIM |NJ Z LAT ]NJ 2 LONG

2970,9 -28.3J 85.65

]195,4 -15.97 14!.92

2057.9 -29.69 51,09

_003.6 -14.12 127.23

1692,5 -32.8D 34.42

2921.7 -JI,98 IJ9.45

ORSJT OETERM|NAT|ON ACCURACY

ST 3?2.6 SR 245.6 SS lJ|.7

CRT .3T68 CRS .3_62 CST .6441

L$4 412.6 MS4 J_,6 SS4 83.0

ELI 406.8 ELI J83,8 ALF 26,68

LAUNCH OAT( APR 23 19tA FL|_T TIN( J_.[:)0 ARRIVAL DATE C_T 4 J964

HELI(X(NTRZC CONIC OISTANA_( 462,932

_L 150.39 LAL -,DO LOL 214,37 YL 2i.fO9 GAL -|,82 A2L 90.10 HCA 220.68 SNA

RP 103.73 LAP .0G LOP 77.42 vP 37.399 GAP ?.16 AZP 89.99 TAL 186.84 TAP

RC |43.6_8 GL -.81 GP -22.17 ZAL l|Z,79 TAP |48.4| (TS 92J.81ZA( l_,2_ [T[

PLAN(T_CENTR|C CON|C

C3 9.800 VHL 3.130 DLA 21.80 RAL J09.19 dAO 6387.4 V(L 11.494 PTH

LNCH AZMTH LNCH TIIAC L-| TIM( IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIN(

90,OO 0 49 44 28J8,?0 -_8.24 83,|9 322.43 92,13 J 36 43

90.00 18 12 18 3941.30 -8.Z| 193.43 317.79 6Z.8| ZO |7 38

100,00 2 28 3J 2308,6_ -29,62 90,|4 9_Z._6 94.Z0 _ 8 I8

JO0.O0 _ 18 1O 33£8.81 -7.00 J4I.|8 _I7,J9 _0,88 2| Z0 I9

|10.OO 4 S 33 2192,49 -$3,00 93.6| 92|.89 99.AS 4 49 29

IJO.OO Z0 34 I4 9813.97 *4,09 1_10.80 913.14 56.09 2I 34 30

0IFFER(NTIAL CORR((TJONS NJ0-C_qJIR$[ [_IFCUT|ON ACCURACY

?DE .D022 TNA -.3]72 TC9-?.8188 8AU 1.D068 SGT 48|0.8 SM 686.6 $83 291.8

RO( ,1224 RRA ,0808 RC3-1,OO48 FAu .03931 RRT .8383 RRF .9123 RTF .9995

FOE -.Je|fl FRA .3348 FC3-3.2374 88P |5|38 $G0 4839.3 RZ9 .lTAO RI3 ,gild

80[ ,J224 MA .$279 8C$ 7._48 FSP -940 SGI 4848.8 $GZ 325.5 TH4 7,18

i26,49 ((¢ .192fl8 INC ,0959 VI 29.$88

47.49 RCA 102.13 APO 150.85 v2 35,163

I98.T7 ZAC 33,]l (TC 271.01 CLpol56.90

1.99 VHP 3.328 0PA Z.2fl RAP I00,93 ECC 1.J613

POCiT TIM |NJ _ LAT |NJ Z LONG

22J8.? -2T,65 T4,57

3941.3 -||.80 150.60

1906.6 -28.79 51,45

9128.6 -|0.89 J34.43

|_92,6 -31.33 26.93

9015.6 °8.39 I24._2

ORBIT 0ETERN|NATION ACCURACY

ST 298.0 8R 229.9 SS J85,5

CRT -.0991CRS ,6303 CST .Z96Z

L$A 269,8 NSA 243.3 SSA IO4.9

ELi 244.6 £LZ 220,T 4LF 14Z.44

LkUNCH DATE APm 27 1964 FLI&HT TIMI_ 162.00 ARR[V4L 04TE OCT 6 1964

HELIOCENTRIC CONIC

RL 190.59 LAL -.DO

Re t0T.T4 LAP .23

RC 147.779 GL -3.14

PLAN(TOCEN?R|C CONIC

C3 9.?Z3 ¥ffL 3.118

LNCH AZNTff LN(ff _iMl[

90.00 I 3l 32

90.00 18 38 83

!00.00 3 5 9

!00.00 20 1 4_

llO.O0 4 39 J2

!!o.o0 20 44 13

018TANCE 488.838

LOL 218.77 VL 26,663 GAL -I,�O AZL 90.97 HC4 2Z9.88 SXA

LOP 80;:_3 VP 37,578 GAP T.49 AZP 89.T4 TAL 183.39 TAP

GP -Z_.41ZAL |09.82 TAP |30.49 £T9 322.24 24( |30,41 (T£

|26.2D ECC .19458 ]NC .3863 v| 29._88

49,23 RCA 101.64 4PO 130.T5 vZ 55.175

IgT.ZO ZAC 56.S_ ETC 270.44 CLP-|58,J3

DLA 19.26 ffAL 10T.92 ffAO 6367.& VEL 11.430 PTN |,99 vHP

L-| T|N£ |NJ LAT _NJ LONG |NJ RT ASC |NJ AZNTH |NJ TIME

2703.39 -IT.ST _4.82 324.16 96,Z8 2 16 36

4059.91 °4.68 169.78 919.61 62.04 19 99 58

2402.78 -28.88 32.SZ 929,99 99,14 3 _5 |z

3829.93 -3.69 146.74 319.09 60.91 z| 3 39

2108.52 -3|.89 29,52 929.39 109.02 _ 14 21

3693.38 -;.Ol 133.09 31T.40 33.89 21 45 52

OIFF(R(Nr|AL CORRECT|ONS xlO-COi#t$E [*rCUTI_N ACCURACY

roe -.|ZT9 TR4 -.2241 TC3-T.8328 BAU 1.0233 $GT 4910.1 $G,q 849.6 S09 283.8

ROE .1138 RRA .090_ RC3 -.9426 FAU .O�?I? RAT .8_9 RRF .8893 RTF .9993

FOE -.2495 FRA .4|33 FC9-3,090| 88P |5487 SG8 4932,9 RZ9 .IS|2 RI9 .9406

BDE .IT|8 BRA .2493 8C3 7.8891 F�P -923 SGI 494J.9 $82 329.D THA 6.32

3.813 OP& 9.93 RAP IO2.90 ECC I.IGOO

PO CST TIN IN| Z LAT |NJ Z LONG

2103.6 -26.5! 66.35

_4_9,3 -8.39 157.06

1802.8 -2T.44 44,0J

9229.4 °7.55 140.J5

1508,5 -Z9,73 20.95

3_96.4 -5.49 |28.80

ORBIT D(TERN|NATION ACCURACY

ST 306.8 SR Z20.O S$ 264.g

CRT -,8062 CRS .?J58 CST -.55_Z

LSA 410.0 NS4 J88.6 SSA 9_.4

ELl 361.0 EL2 ll0.? ALF /46,59

LAUNCH OAT[ APR 27 1964 FL|GHT TJMI[ $64,00 ARR|VAL OATE OCT 8 196_

HEL|OCENTR|_ CONIC O|$TANC( 474.749

RL J3D,39 LAL -.00 LOt. Ill.?? VL 26.8|8 GAL -.96 *ZL gO.El H(A 227.)| SNA

RP lOT.T| LAP .44 L(_ 89,88 YP 97,334 GaP 7,75 AZP 89,39 TAL |83.92 TAP

RC 14_.9Oe GL -9.|9 OP -18.89 ZAL |06.T6 ZAP 132,27 (TS 922.32 Z_[ I30.49 £TE

PLAN(7OCENTRIC CONIC

C3 9,T|8 VH_ 9.|13 OLA 16.89 RAL 1|0.T8 RA0 636T.4 V£L 1|.430 PTH 1.99 VHP

LNCH 4ZNTff LIAK_H TIM( L-I TIN( IN| LAT ZNJ LONG |NJ RT A$C |NJ AZNTH IN| TJ_I[

90.00 2 8 19 Ze08.82 -26.78 (NI.O$ 926.l| 99.97 2 flJ 48

90.00 18 $8 48 4|47.88 -1.64 I89.07 92|,88 6|.79 I9 47 34

lO0.O0 3 99 14 2919.80 -27.86 46._4 325.88 JOI.90 4 IT 50

100.00 19 SO 32 3916.93 -.68 I31._Z 3Z3.94 E_.|I 20 _3 48

llO,00 9 8 38 ZO99,9E -_.13 Z4,_2 323.1J I03.92 3 42 33

I|0.00 ZO 37 38 9768.77 I.?G |98,eO 319,8_ 33.8G Z| 40 2T

0IrF(R(NTIAL COImECTION8 NI0-COUR$( (_FCUTZON ACCuRAC7

TOE -.2598 TRA -,1233 TC9-7.979J BAU |.0490 8GT 9OIDZ.Z $GR 618,7 SG9 278,6

ROE ,IIZ3 RRA ,1006 RC3 -.8828 FAU .OSASl R_T .8988 RRF .8637 RTG ,9991

rOE -.3234 VR4 .4T82 FC9-4.8849 88P J_384 SOB 9040.3 RZ3 .1929 RI3 .940J

80( .2T73 8RA ,1_92 8C9 8.02T8 FSP -gOt $_1 3029.1 SG2 393.0 THA _,95

|23.91 £CC ,19673 ]NC .606? vl 29,588

91,09 RCA 101,1A APO 150,68 v2 35.J83

195.84 ZAC 38,57 ETC 269,88 C_P-J59,3_

3,919 OPA 5,38 RAP IO4.90 £CC 1,1599

P_CST TIN IN| 2 L4r JNJ 2 LONG

2008°8 -25.18 _9.75

334T,9 -3.41 162.42

|7J_.6 -2G.OZ 37.92

3316,3 -4.65 144.98

1433,9 -28.1T 15,9!

3168,8 -2.T3 132.60

ORBIT O£_[RM|NAT_ON ACCURACY

ST 494.5 SR 2JS.0 S$ 339.9

CRT -.9202 CRS .?4)4 CST -.8297

L$4 60g.9 NSA J68,9 SSA 36._

ELI 53_.5 EL2 38,0 4LF ]57.69
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES<VOL 1, 1964

LAUNCH DAT[ APR Z? 1964 FLIGHT TJNE ]66.00 ARRIVAL CATE OCT ]0 ]964

HELIC_[NTRI( C(_qIC

RL 150._9 LAL -,00

RP 107.68 LAP °63

RC 1_2.019 GL -I.01

PLAN_.7OC.£NTR]C CO_N]C

C9 9.782 VHL 3.128

LNC_ AZNrN L_(_ rl*q_

90.00 Z 41 16

eo.oo 18 29 6

100.00 4 I0 24

100.00 19 AZ 38

1]0.00 9 _6 6

110.00 ZO )3 Z6

01FF(R(NTIAL CORR[CT](_q$

TO[ -.3764 TRA -.01|4 TC)-8.0398 6AU 1,0395

RO( .1111RmA .]103 RC) -.8238 FAU .05196

FO( -.990S FRA .S164 FC3-4.1986 6SP 16086

60( .39Z} ORS .1109 BC3 8.10ZO FSP -680

OISTANC(460.6Z)

LOt. 216.77 VL Z6.}73 GAL -.61 AZL 90.82 MCA Z)0.34 SNA IZ5.62 (CO .19905 IN¢ .8Z)] V] Z9.588

LOP 87.1] VP 37,530 GAP 8.05 AZP 69.47 TAL 16Z.44 TAP }Z.78 RCA 100.6Z APO 150.63 vZ 35.193

GP -17.57 ]At 101,19 ZAP 151.96 ETA )ZZ.6} ZA( I10.55 (T[ 194.67 ZAC 60.01 ETC 269.32 CLP-160.47

CLA 14.}} RAL 1|3.70 RAC 6567.4 V(L I].451 PTH 1.99 VHP 6.03} 0PA 6.58 RAP 106,96 [CC 1.1610

L-] r;Nl[ ZNJ LAr |NJ LONG |NJ Rr ASC ZNJ AZNTH IN] TIN_. PO CST TIN IN] Z LAT IN] 2 LONG

21Z7.91 -25.71 61.}| )Z8.11 102.Z6 3 21 Z5 1927.} -23.78 54.]8

4Z}I.77 1.06 ]73.75 }14.48 6].?0 19 39 38 3631,8 -2.79 L6?.]Z

2240,02 .-26.74 40,90 328.05 103.89 4 47 44 1640.0 -24.56 32.78

$994.}0 1.97 1}5.81 529,98 60.17 20 49 13 3594.} -Z.02 149.28

1911.68 -29.57 19.68 527.18 106.}} 6 8 58 1371.9 -26.59 ll.60

5811.19 4.30 142.Z9 522.15 }6.06 Z1 3? Zl }255.4 -.19 196.07

N|O-COURSI[ (XJ[CuTION ACCURACY ORBIT OETERNINATIC_ ACCURACY

$GT 5088.6 }CAll 595.| $03 270.7 ST 706.0 SR 213.5 $S 407.9

RRT .6|47 RRF .85}2 RTF .9392 CRT -.9182 CRS .7495 CST -.9132

SGB 5125.0225 .|147 RI5 .9599 LSA B24.8 NSA 162.5 SSA 61,7

SGI 5111.} SG2 542.5 ?HA }.45 (11 713.1 EL] 8].4 ALF 164oZ8

LAUNCH OAT[ AP_ 27 1964 FLI_T TINE 168.00 ARRIVAL 0A TE OCT 12 1964

N(L]O(ENTRIC CONIC

RL 190.59 LAL -.00

RP 107.65 LAP .62

RC 114.116 GL -8.65

PLANETO(ENTRJC CONIC

C} 9.915 VHL 5.|46

LNCH AZN?H L_H TJ_I=I_

90.00 5 ]1 50

90.00 IB tZ ])

100.00 4 )e 3)

J00,00 J9 17 J]

]10.00 6 2 10

]10.OO ZO )J )

0IFFER(NTZAL CC_IRECTI(_q_

TO[ -.4999 rRA .]]OZ ?C5-#.08}0 BAU ].0?66

ROE .1111 RRA .120] RC) -.7754 FAU .04949

FO( -.4104 FRA .}g|5 FC)-4.$Z|I 6SP ]6576

BO[ .5121 8RA .1819 BC5 8,1119 rap -859

0ISTAI_E 486.480

LOt. 214,77 VL 26.52? GAL -.24 AZL 91.02 HN_A 255.}? _MqA 125,54 (CC .]DIS} ]NC 1.020] yl 79.588

LOP 90.54 VP 57.}07 GAP 8.56 AZP 89.59 TAL 180.95 TAP }4.55 RCA 100.07 APO 150.60 V2 35.202

GP -16,41ZAL 100.55 ZAP 151.5d [T$ 322.65 ZA[ 1_0.53 [Y( 195.64 ZAC 61.51 [TC 268.77 CLP-16|.60

OLA 12.41RAL 116.67 RAO 6567.4 V(L 11.459 PTH 1.99 VHP 6.|6J 0PA 7.59 RAP 109.08 (CC ].1632

L-| TIN( IN] LAY |NJ LONG JNJ RT ASC ZNJ AZMTH IN] TIIM[ PC CST TIN IN3 2 LAT IN] 2 LONG

2456.10 -ZA._D 57._ 550.7} ]04.48 ) 52 47 1656.1 -22.37 49.42

4_OB.}) ),14 )78.04 )Z?._6 6J.89 J9 )4 ] )708.5 -.21 J71.4J

2175,22 -21.56 )6.29 550.46 106.05 5 15 46 1173.2 -23.11 28,34

• 066,65 4.4] J19.78 )18.88 60.40 20 44 }8 )466.6 .45 1_3.24

1914.71 -28.08 ]5,75 529.55 110.55 6 }i 5 1514.7 -Z5.05 7.86

1897.91 6.67 |45,58 511.49 56.40 Z| 56 ) 1297.9 2.70 139.34

N|D-C_0UR_[ (XI[CUT|ON ACCURACY ORBIT 0[TERNINATION ACCURACY

SGY 5176.Z SG_ 572.8 SG5 265.4 ST 924.3 SR _1}.6 $s 4_2.4

RRT .7898 RRF .8053 RTF .9397 CRT -.8995 CRS .7510 CST -.9487

SG6 }207.8 229 .0974 R15 ,9405 L}A 1046.5 N}A 159.? SSA 5|._

SGI 5196.1 SGZ 550.0 THA }.02 [L1 944.4 EL2 91.3 ALr 168.]5

LAUNCH DATE APR 27 J964 FLIGHT TINGE |?0.00 ARRIVAL CAT( OCT 14 )964

_ELJO(£NtR/C CONIC

RL 1_0.59 LAL -.0O

RP 107,63 LAP 1.01

RC 156.197 6L -I0.05

PLAN(YOC[N_R]C CONIC

C3 10.|10 VHL },181

LNCN AZNTff LN_N T]N_

90.00 3 AO A2

90.00 18 11 ZA

100.00 5 ? IZ

I00.00 19 _} 34

llO.O0 6 21 9

110.00 ZO _0 6

0|STANCE 492.319

LOt. 216.77 VL 26.462 GAL .lA AZL 91.20 HCA 2}6.8] $NA 125.05 (CO .20425 JNC 1.2016 vl 29.588

LOP 91.17 VP }7.485 CAP 8.67 AZP 69.1A TAL 179.41 TAP }6.26 RCA 99.3] APO 150.59 v] 35.2]]

GP -15.19 ZAL 97.01ZAP 1}7.00 (TS 522.A6 ZAE 110.51 ET( 192.74 ZAC 62.48 [TC 268,2] CLP-162.69

0LA 10.19 ffAL 119.66 RAO 6367,4 VEL 11.468 PTH i.99 VHP 6.29? DPA 8.4Z RAP 111.2_ (CO).)666

L-i TIN( |NJ LAT IN] LONG |NJ RT ASC |NJ AZMTH _NJ TIN t_ PC) CST TIN JNJ Z LAT IN] 2 LONG

239Z.53 -Z},45 53.08 333.41 106.3A 4 20 9A 1792.5 -20.99 45.27

4}80.29 },_} 16_.07 550.4_ 62.24 19 )0 24 }?80.3 2.06 175.4]

21]}.1d -24.57 }Z.21 551.10 107.86 _ 42 21 15|}.} -2].70 24.47

4154.5l 6.67 163.54 550.02 60.79 20 42 Z9 3}54.5 2.73 156.97

1665.35 -28.62 12.27 5}2.1Z 112.04 6 58 13 1263.} -23.}9 4.59

3_57.49 8.90 148.75 526.66 56.86 Z] 56 4 33}7.5 4.47 142.45

OIFF(R(NTIAL CONR(CTIONS

T0( -.6162 TRA .2531 TC5-7.9852 BAU 1.0846

ROE .1141 RRA .1312 RC5 -.7089 FAU .04991

r0( -.4911 FRA .6596 FC}-5.9284 69P 16}00

B0[ .6Z67 6RA .1895 8C3 8.0166 FSP -616

NI0-COUR_[ (/J[CUT_ON ACCURkCf (:}RBIT OETERNINATION ACCuRAC_

SGT 5221,0 SGR 551,6 SG} 21|,8 ST 11ZB.9 SR Z]8.5 SS 522.9

RRT .7154 RRF .769? RTF .916] CRT -.8760 CR5 .?384 CST -.9643

566 5250.1 225 .0905 215 .9566 LSA 1251.9 NSA 162.3 5SA 44.9

SGI 52}7.7 SGZ 560.3 THA 4.58 ELl I145.Z (L2 103.9 ALF 170,30

LAUNC_ CAT( A_ 27 196A FLIGHT TIN] |72.0_ ARRIVAL CAT( OCT 16 ]96*

N[LIO_ENTRIC CONIC

RL 150.59 LAL *.00 LOt. 216.77 VL

RP JO?.&O LAP I.J9 LOP 96.61VP

RC 118.163 GL -11.30 GP -14.46 ZAL

PLAN_TC_ENYRJC CO_]C

C3 10.405 VHL 5.125

eo.o0 4 6 12

90,00 18 ]4 J0

100.00 5 33 39

JO0.O0 J_ 11 24

110.00 6 9] ]9

110.00 ZO 3W 17

OIFFERENTIAL CONR(CT|ON$

to( -._A}4 T_A .36_5 rCS-P._112 eAu 1.104Z

RO( ,1164 RRA .1410 RC5 -.8652 FAU ,045_4

rOE -,1423 rRA .?OZl _C$-}.6568 8SP I6646

BO[ .7544 6RA .4141 BC3 7.9591 rSP -8OZ

01STANC( 498.1_8

26.457 GAL .54 AZL 91.57 f_A 240.0} 5_A 124.?? [CC .20715 INC ].3701 Vl 29.588

57.416 GAP 8,99 AZP _.51 TAL |77,94 TAP 5?.99 RCA 98.91 APO 110.62 v2 3}.2]8

95.6} ZAP I18.57 (TS 521.15 ZA( 150.48 (T£ 191.96 ZAC G}.16 [TC 267.66 CLP-]63.76

OLA 6.47 RAL 122.75 RAO 6567,4 V(L ]I.480 PTH Z.00 VINP 6.A41 OPA 9.09 RAP 113.45 ECC ].1712

L-] ?|N_ |NJ LAT |NJ L_ |NJ RT _SC JNJ AZN?N |NJ TJN[ PO CST TIN JNJ 2 LAT IN] 2 L(_NG

Z135.54 -22.51 49.19 )56.28 107.91 4 47 7 173}.} +]9.65 41.65

444_._8 7,9? ]85.9) 511.62 62,?4 ]9 18 18 )BAS.A 4.25 J79.22

Z05_._4 -15.21 16.69 ))5.95 109.59 6 7 59 J459.9 -20.35 21.06

4]1_.|_ 8*#J J67.]$ )J).17 6J.12 20 A] 2) )599.2 A.gJ J6D.53

]8]?.0t -ZS,IK) 9._2 354.t2 ]11.47 ? 11 31 1217.1 -22.20 ].72

40J4.81 _l,OJ |}].84 131,04 5?.4) 2] 5? J2 3AJ*.8 6.64 ]45.47

NJ0-COt_ME [XI[CUT|ON ACCURACY (_6|T CETERNINATJON ACCuRAC_

$GT }115.} $GR })9.4 SG3 24}.6 Sr 1349.3 SR 220.6 S$ _??._

RRT .?297 Rf_ .7}84 RTr .9589 CRT -.859A CR$ ,7406 CST -.9757

$68 5545.8 RZ5 .0751 R1_ .9}92 LSA |474.9 NSA ]60.? SSA 39.5

SGI 5555.2 SGZ }67.9 TH_ 4.25 EL] ]362.? (L2 l]].? ALr 17].95

1647



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19643

LAUNCH CArE APR ?7 _6& FLIGHT TIN[ ]?4.00 ARRIVAL GATE _Cr |_ |9_4

H[LZ(XENrR]C CO*IIC DISTANCE 503.9}6

RL 150.59 LAL -.00 LOL 216.77 VL Z6.39Z GAL .93 AZL 91.3] NCA ZA}.Z8 SNA IZi.49 [CC .ZIOZT INC 1.5281 vl _9.588

RP |07.58 LAP J.}? LOP 100.03 VP 37.433 GAP 9.]Z AZP 89.31 TAL I76.43 TAp 59.?1 RCA 98.5Z APO I_0.6T vZ 55.Z_6

RC 160.314 GL -1Z.38 GP -I].G8 ZAL 90.27 ZAP 1_9.66 ITS 3ZI.63 ZA[ |30.44 [T[ |91.27 ZAC 64.56 ETC Z6?.|D CLP-164.B0

PLANETC_ENTR|C CC_IIC

C3 IO.?Y] VNL 3.Z82 OLA 6.64 RAL 125.79 RAO 6367.4 V[L 11.496 PTH Z.00 YHP 6.597 DPA 9.63 RAP IIS.T0 ECC I.JTT5

LNC_ AZMrH LNCH TIN[ L-I TIN([ IN| LAT IN| L(3_G IN| RT A$C IN| AZNTH IN| T|NE PC) CST TIM IN| Z LAT IN| Z LONG

90.00 • 34 33 2Z84.34 -2I.ZO 43.93 339.34 |09.Z3 5 I? 39 1684.3 -JB.)8 38.41

90.00 18 IZ |3 43|3.64 9.98 189.66 337.3• 63.36 I9 Z? Z6 3913.6 6.35 lBZ.89

|00.00 3 39 3 Z0|1.77 -ZZ.08 25.36 338.99 1J0.67 6 3Z 37 JAil.8 -J�.O? |8.06

J00.O0 J9 30 Z3 4Z6|.43 |0.SZ 170.641 336.90 61.96 ZO A| Z3 366I.$ 6.99 165.99

110.00 ? l• 34 I773.33 -Z4.44 6.33 337.92 ||4.68 ? 44 |0 J113.5 -Z0.9! 359.J9

llO.O0 ZO 3| Z3 4070.A3 13.03 J34.B8 333.39 38.lZ Zl 39 14 3470.4 8.73 |48.43

DJrr[R[NTZAL COR'RECT|CIq$ NX0-COuR_N[ [vlrCUT|ON ACCURACY ORBIT OET[RNINATION ACCURACY

TOE -.8689 TRA .3456 TC3-7. TZ93 BAU J.J|G_ SGT 5581.1 SGR 3ZG.9 8G3 Z37.1 ST 1330.? SR Z23.6 SS 6Z].5

ROE .lZ07 RRA .|3|4 RC3 -.6J4| FAU .04133 RRT .6986 _ .?0_7 RTr .939J CRT -.84Zl CR$ .7339 CST -.982Z

rOE -.580Z rRA .7326 rC3-3.3ZZ3 BSP |700J SG8 3406.9 RZ3 .OGZI RI3 .9394 LSA I677.3 NSA 162.0 SSA 35.4

80£ .8768 8RA .36GZ 8C3 7.7336 FSP -77Z SGi 3393.8 SGZ 376.1 ?HA 3.93 ELI 1562.A EL? |ZO.8 ALr IT?.9?

LAUNCN DATE APR Z? |9G4 FLIGHT TZNE 176.00 ARR|VAL DATE OCT 20 1964

HELIOCENTRIC CONIC DISTANCE 509.710

RL 130.59 LAL -.00 LOL Zl6.77 VL Z6.347 GAL |.38 AZL 91.68 H(A Z46.SZ _4A IZ4.ZZ [CC .ZJ363 ZNC 1.6773 V! Z9.588

RP |07.38 LAP 1.54 LOP IO).Z8 VP 37.408 GAP 9.66 AZP 89._) ?AL 174.90 TAP 6|.43 RCA 97.68 APO 130.73 VZ 35.232

RC ]6Z.348 GL -J3._O GP -iZ.9? ZAL 86._0 ZAP |60.87 [TS 320.99 ZAE 1_0.40 [T[ 190.66 ZAC 65.49 [TC 266.55 CLP-I65.8Z
PLAN(TOCENTR]C CON|C

C_ II.Z31 VHL 3.33; DLA 4.9Z RAL IZ8.85 RAO 6_67.4 VEL |1.316 PTH Zo0| VHP 6.761 OPA 10.04 RAP |17.97 [CC 1.|848

LNCH AZNTN LNCH TIN_ L-] TIME |NJ LAT IN| LCS_G IN| RT A$C |NJ AZNTH IN| T|ME PO CST TZN ZN_ Z LAT |NJ Z LONG

90.00 4 39 38 ZZ38.43 -Zl0.I4 4_.00 34Z.36 J10.34 3 37 17 J638.A -J?.J9 35.56

90.00 18 II J? 4376,?0 ll.88 193.]Z 34|.OZ 64.J| 19 Z7 3• 3976.7 8,30 J86.47

JO0.O0 6 Z3 38 1960.6Z -ZJ.OZ ZZ.79 342.20 11/,76 6 36 Z6 1368.6 -J?.88 15.40

lO0.O0 J9 _O 19 A3ZJ,?e IZ,?) |?4,IA 340.39 6Z.72 ZO 4Z Zl 37ZI,8 8.97 |67.37

|lO.O0 ? 37 ]0 17_8.43 -Z3.37 4.ZO 341.09 li3.69 8 6 9 1J38.4 -19.72 336.96

|lO.O0 ZO 33 13 41E4.?| |4.96 J37.90 339.30 58.90 21 4Z 0 33Z4.? |0.73 151,35

o|rr[R[NTIAL CCIERECT|(_I$ NI0-COq,/R$[ [XECuT|ON ACCuRACy C_8|T DETERMINAT|C_ ACCURACY

TO[ -.9978 TRA .?|04 TC3-7. SOE4 BAU |.JZ96 SGT 3448.0 SG_ 516.3 SG3 ZZ�.3 ST ITSl.Z SR 230.6 SS 66Z.6

RDE .1Z$6 RRA .JeJ ? RC3 -.$65I FAU .03890 RRT .667Z RRF .6686 RTF .9393 CRT -.8Z76 CR$ .?3ZA CST -.986_

TO{ -.6]?| rRA .8007 FC3-Z.9988 88P I?Z4? SGe SAT?.4 R23 .03Z0 RJ3 .9397 LSA I879.J NSA 163.6 SSA 3Z.I

80[ J.OOS? 8RA .7Z83 8C3 7.5738 FSP -749 SGJ 3439.0 SGZ 383.8 THA _.64 ELl 176|.6 EL? IZS.? ALr 173.75

LAUNCH DArE APR Z? 1964 FLIGHT TIIAE. 118.00 ARRIVAL DATE OCT ZZ 1964

HELJC_ENTRIC CONIC O|$?ANC[ 315.•60

RL ]50.59 LAL -.00 LOL Z|6.?? VL 26.303 GAL |.83 AZL 91.8Z HCA Z48,TG SNA |Z3.94 [CC .?IT?4 INC 1.8195 Vl 29.588

R? ]O7.54 LAP l.TI LOP 106.SZ VP 37.38Z GAP 10.01 AZP 89.37 TAL |73.38 TAP 63.|4 RCA 97.02 APO l$0.87 VZ 35.258

RC 16•.366 GL -]4.07 GP -IZ.33 ZAL 83.54 ZAP ]6Z.OZ [YS 3Z0.|6 ZA[ 130.36 EyE |90.II ZAC 66.36 [TC 266.01 CLP-166.81

PLAN[TC_ENTR|C CON|C

C] ||.793 VNL 3.434 OLA 3.Z6 RAL 13].9| RAD 6367.4 V[L II.340 PTH Z.O| VHP 8.93A DPA |0.33 RAP 120.28 ECC 1.19•1

LNCN •ZNTH LNCH TIN[ L-I Tlli_ JNJ LAT |NJ LONG IN| RT ASC IN| AZNTH IN| TIN| PO CST TEN IN| _ LAT |NJ ? LONG

90.00 5 Z• Z6 Z19?._6 -J9.I3 40.4| 343.93 |I|.Z6 6 ! 4 1597.6 -|6.09 53.07

90.00 18 ]l l? 4637.93 J3.68 |96.9Z 344.86 64.96 |9 Z8 30 4037.9 10.I9 189.98

100.00 6 47 19 |930.ZA -ZO.03 ZO.37 343.§3 112.66 ? 19 Z9 1530.Z -16.79 |3.08

JOO,OO J9 31 I 4380.48 14.53 |77.37 344.44 63.59 ZO 44 2 _780.S JO.87 I70.69

]lO,O0 7 39 4 1705.6A -ZZ.39 Z,I6 344.40 I16.53 8 Z? 30 I105.6 -18.64 555.03

]10.O0 20 33 43 4177,83 16.81 160.91 343.16 $9.79 ZI 4_ Z3 3377,8 JZ.6? 154.Z5

OIFYERENYIAL C(_IIRECTICIq$ N|O-COUR$1[ [XJ[CUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

T0[-1.1308 TRA .885] TC3-?.ZZ44 _AU 1.1419 SGT 33|0.? SG_ 306.6 $G3 ZZl.3 ST J943.9 SR _35.9 SS 699.7

RD[ ,1313 RRA .17|8 RC3 -.3lTI FAu .03633 RRT .6331 _ .63Z6 RTF .940Z CRT -.BlSZ CRS .7307 Csr -.989T

FOE -,851• rRA .BASS FC3-Z.6833 _SP I?49J 8GB 3533.9 RZ3 .04ZO RI3 ,�AO• LSA ZOTZ.6 NSA 165.Z 5SA Z9.4

8OE 1,| 384 8,RA .9OJ6 8C_ ?.Z4Z9 FSP -?Z8 SG| 33_0.1 SGZ 390.6 THA 3.56 ELI |933.4 EL_ |3_.8 ALr IT4,3Z

LAUNCN OAT£ APR Z7 J964

HELZOCENTRIC CONIC

RL |50._9 LAL -.OO LOL Z16.77 Vk Z6.Z38 GAL

R? |OT.SZ LAP |.87 LOP 109.77 VP 37.$36 GAP

FL|GHT TZNE 180.00 ARRIVAL DATE OCT Z4 J964

OISTANCE 5Zi.|8_

Z.30 AZL 9|.96 PICA Z33.0J 5NA 123,68 ECC .ZZIJ3 |NC ].9558 Vi 29.588

|0.37 AZP 89.43 TAL I7J,83 TAP 64.85 RCA 96.33 APO ]5].02 v? 35.2•4

RC 166.367 GL -JA.69 GP

PLAN£TC_ENTRIC CONIC

C3 lZ.470 VHL 3.331 0LA

LNCN AZNTH LNCH ?|ME L-I T|N[ |NJ LAT

90.00 _ •8 0 Zl61.48 -IS.Z5

90.00 18 l! _I 4697.39 15.38

100.00 ? lO 9 189t.49 -19.13

|00.00 19 3Z Z3 4437.81 J6.Z4

l]O.O0 6 ZO 13 1877.07 -ZJ.3J

1]0.00 ZO 38 A6 4Z30,00 I$.37

OZFFER[NT|AL C(_MR[CTXONS

TDE-I.Z637 TRA J.O?ZO TC3-6.899| BAU 1.13Z8

ROE .l}66 RRA .J8|8 RC3 -.4698 FAU .034Z4

rOE -.66]3 rRA .8898 rC3-Z.3??I 86P I7696

8OE 1.Z733 8RA I.OB?3 8C3 6.9151 rsP °703

-IJ.?6 ZAL 80.ZZ ZAP 163.11ET$ 319.13 ZAE I30.31 EYE 189.63 ZAC 67.]9 ETC Z65,46 CLP-167,?9

J.?4 RAL 134.94 RAD 6567.3 VEL 11.370 PTH Z.OZ VHP 7.;J? OPA |0.33 RAP 1ZZ.60 ECC J.Z052

_NJ L_G |NJ RT A$C _NJ AZNTH IN| TIN| PC, CST TIN IN| 2 LAT IN| ? LONG

38.15 349.43 IlZ.O4 6 Z4 2 I36J.3 -]5.10 30.89

Z00.49 345.$• 6_.9Z J9 30 8 •097.6 IJ.98 193.••

|8.Z? 349.04 J|3.Al ? Al 46 IZ96.5 -15.80 IJ.06

180.97 $48.4Z 64,_3 Z0 46 ?0 383?.8 I?.6B I73.98

,41 347.84 |17.Z3 $ 48 ]3 ]077,J -]?.68 355.3T

|63.93 347,16 60.77 _J 49 ]6 3630.0 J4.33 |57.14

N|0°COURSE [X,I[CuT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3366.6 SGR 497.8 SG3 ZJ3,9 5T Z12•.0 SR ZAI.9 SS ?30.?

RRT .60Z0 R_r ._963 RTF .9409 CRT -.806J CRS .7296 CST -.99|9

$G8 3385.8 RZ3 .033? R]3 .94J0 LSA ZZ_Z.8 NSA J67.4 SSA ?7,|

SGI 3_74.? SGZ 396.9 THA 3.]0 EL! ZZ53.0 EL? ]4Z.6 ALF |74.T_

16•8



JPL TM 33-99 EARTH--VENUSTRAJECTORIESIVOL, 1. 1964

LAUNCH o4r[ APR 17 1964

HELI_ENTRIC C_IC

RL I_OoS9 LAL -.00

RP 107o51 LAP Z.O]

RC 168.351 GL -15,]8

PLANET(_.[NYR]C CONIC

C3 13°Z74 VHL 3,645

LNCH AZNTH LNCH TI14t[

90.00 6 10 4l

90.00 le 15 5

100.00 ? _E 9

100.00 ]9 34 17

]10.00 8 AO 43

110.00 Z0 42 15

FLIGHT TJXE ]8Z.00 ARRIVAL DAT£ O£_ _6 ]964

0[STANC[ 5Z6.873

LOt. Z16.77 VL 76.Z]4 GAL Z.79 AZL 9Z.09 HCA 256.?$ SNA 123.41 ECC .ZZ532 INC 2.08?6 vl 29.588

LOP ]15.0l VP 37.5Z9 GAP 10.74 AZP 89.50 TAL 110.52 TAP 66.57 RCA 95.60 APO ]51.2? v? 55.248

GP -]1.Z4 ZAL 76.98 ZAP 164.14 [TS 5|?.89 ZA£ 150.Z? £?£ 189.]9 ZAC 67.98 [re 264,9? C_P-168.75

OLA .29 RAL 157o94 RA0 6567,5 VEL 1].604 P?H 2.03 VHP ?.5|0 0PA 10,62 R4P IZ4.94 [CC 1,Z185

L-I TIN( IN] LAT IN] LONG iN] RT AsC IN] AZNTH IN] TIN( PO CST TIN [NJ ? LAT ]NJ 2 LONG

2150.10 -1?.4) ]6.20 555.04 112.67 6 46 1| 1530.1 -14.Z1 29.01

4755,85 16.95 204.05 552.95 66.9? 19 52 Z] 4155.8 ]3.69 196.87

1867.27 -]8,_ 16.47 352.83 ]JA.O3 8 3 17 J267.3 -14.95 9.57

4493.90 17,85 184.58 552,5_ (,5.62 Z0 49 ]] 3893.9 14,41 177,25

165Z.67 -Z0.74 358.94 351,39 1|?.80 9 8 16 1052.7 -16.85 351.96

4281.27 Z0,25 166.96 5_l.27 61.85 21 55 54 3681.3 16.32 160,04

01FF[RENTIAL C_R[CTIONS NIO-COUR$E [KECUTION ACCURACY ORBIT OETERNINA TION ACCURACY

T0[-l.5994 TR4 1.Z749 rc1-6. SZ6z 8Au 1.]606 SGT 9610.5 $GR 489,? $03 ZO6.] ST Z_89.9 SR 249.0 S$ 754.3

RD£ .1474 RRA .1920 RC3 -,4ZZ? FAU ,03|88 RRT °5679 RRF .5599 RTF .941] CRT -.7980 CRS .728_ CST -.9955

FD£ -.7051 FeA .9355 FC)-2,0789 BSP |?809 SGB 5651.8 R23 .0275 R|5 .9412 LSA 24]3.g NS4 170.5 SSA 25.1

gO] 1,4072 8RA ].2893 BC3 6.5398 FSP -878 SG] 5617.4 $02 402.6 THA Z.g5 [L] 2294.6 EL? 149.5 ALF 175.01

L4UNCH OAT£ AP_ Z? 1964 FLIGHT TII4_ IB4.00 ARRIVAL 0ATE Ocr 28 |964

HEL;O<ENT81C C<_IC 0ISTANCE 552.551

eL 150,$9 LAL -.DO LOt. 218.?? V] 26.170 GAL 3.3{) AZL 92.22 HCA 259.49 SNA 123.19 ]CO .22984 INC Z.2156 vl Z9,588

RP 107.50 LAP 2.18 LOP 116.28 VP 37.302 GAP 11.13 AZP 89.60 TAL 168.79 TAP (>8.28 RCA 94.84 APO 151.45 V? 35.252

eC 170.316 GL -19.54 GP -10.T8 ZAL T3,77 ZAP |65.|3 £TS 316.4] ZA[ 130.Z3 ET( 188.80 ZAC 68.74 £TC Z84.39 CLP-169.69

PLAP_TC_£NTe_( CONIC

C5 14.Z)Z VHL 3.7710LA -|.06 RAL 140.89 RA0 6_67,6 V[L 1|,645 PTH Z,04 VHP ?.5J5 0PA 10.63 RAP 127.29 [CC 1.2341

LNCff AZN?H LNCH Tilt( L-| TIN( |NJ LAT |NJ LONG |NJ RT A$C IN] AZNTH IN] TIN] PO CST TIN IN] 2 LAT IN] Z LONG

90.00 6 32 26 2103.3Z -]6.72 54,_6 356.74 113.|9 ? ? 50 ]505,3 -13.44 ?7.42

90.00 19 14 49 48|Z.81 18.43 Z01.56 357.13 6g.]Z 19 55 Z 421Z.8 IS,50 ZO0,Z_

100.00 ? 53 |8 ]842.52 -11.84 ]4,9_ 356,3J ]|4.53 8 24 0 ]24Z.5 -14.]8 7.87

100.00 19 36 39 4548.84 ]9,38 187.74 356.72 66.?? 20 52 28 5948.8 16.05 180.51

ll0.O0 9 0 29 1632.42 -Z0,09 357.72 355.03 118.26 9 Z? 5? 1032.4 -16.16 550,81

l]0.O0 ZO 46 2 433].?] 21.84 ]70,01 355.49 65.02 2] 58 ]_ 575],? ]8.04 162.94

OXrF(R[NTIAL CORR£CTIONS N|0-CCIJRS( [XI[CUT|ON ACCuRACV ORBIT O(TERNLNAT|C_I ACCURACY

70(-1.54]Z TRA 1.4855 TC;-6,|384 BAU 1.1894 80_ 58S8.1 8_ 481.8 $63 198.9 ST 2441.5 SR 255.6 $S 7?6.5

eD[ .1569 RRA .ZOJ5 RC3 -,3785 FAU .02974 RRT .S_38 RRF ,5Z30 RTF o942J CRT -.7928 Ce$ ,7300 CST -.9947

rO£ -.7305 rRA .9772 rC3-1.8105 ESP 18003 SG8 56?8.6 RZ3 ,0Z0? RI5 .9422 LSA 2568.9 NSA 172.9 554 73.4

80£ ].549Z 8RA ].499] 8C5 6.|500 FSP -657 SG] 5664.0 SG2 407.0 THA 2.62 (L1 2449.9 EL? 155,2 ALF 17_.Z4

LAUNCH 0AT£ APe ?7 1964 FLIGHT TIN( ]86,00 ARRIVAL DATE OCT 30 1964

H(L[_CENTe_c CONIC

RL 150.59 LAL -.00

eP 1o?.49 LAP 2.32

RC 172.285 GL -15.78

PLANETOCENTRIC CONIC

C5 ]5.335 vHL 5,916

LNCH AZMTH LNCH T1.¢£

90.00 6 53 J?

90.00 18 l? 0

|00.00 8 15 35

lO0.O0 19 39 25

1|0.OO 8 ]9 19

110.00 20 50 8

O[SrANC£ 538.|5l

LOt- ZJ6.77 VL ZG.lZl GAL 3.84 AZL 92.34 HCA 262.74 .T_IA J22.89 [CO .Z3470 JNC 2.54|4 vl Z9.583

LOP 119.50 VP 57.275 GAP 11.54 AZP 89.?0 TAL 167.26 TAP 70.00 RCA 94.04 APO 151.75 YZ 55.255

GP -10._9 ZAL ?0.6? ZAP |66,06 (TS 3|4.6? ZA[ 130.19 ET( 188.45 ZAC 69.48 ETC 265.87 CLP-I?U.6Z

OLA -2,51RAL 143,17 RA0 6567.6 VEL 1].695 PTH Z.06 VHP ?.?31 0PA 10.55 RAP ]Z9.64 £CC 1.Z5?$

L-1 T_N( IN] LAT |NJ LONG _NJ RT A$C IN] AZNTH |NJ T|N( PO C_? TIN IN] Z LA f IN] ? LONG

Z08Jo09 -J6,1Z 3_.Z0 .51 115.60 ? Z? 58 1481,] -|Z,?9 26.11

4888.55 19,81 Z]I.0? 1.4Z 69.54 19 38 9 4268,5 16,82 203.66

18ZZ.]? -17,06 lS.?Z .07 114.9Z 8 45 55 12Z2.8 -13.56 6.68

4602.?0 Z0.7? 191.1| 1.02 68,00 ZO 56 8 4002.7 17.60 183.75

J816.Z8 -19.5? 356.76 558.74 1]8.60 9 46 15 ]0]6.5 o13.60 349.89

438|.35 Z3.34 173.09 359.80 64oZ8 Z? 5 ]0 3781.4 19.68 165.85

OIFFEe[NTIAL CORR(CTION$ H|O-CC_JRS[ [XI[CuT|ON ACCURACY ORBIT OETERNJNATIC_I 4CCURACv

TOE-I.686Z TRA |,7092 TC5-5.?515 6AU 1.1769 SGT _700.9 $GR 474,0 $G5 ]92.0 ST 2582.6 SR 267,4 SS 794.B

ROE .1877 RRA .Z108 RC3 -.5565 FAU .02788 RRT .4989 _ ,4859 RTF .9431 CRT -.7895 CRS .75?7 CST -.995T

rO£ -.?53| FRA J.O183 rC3-1.563Z 6SP |8188 $08 5?20.5 RZ3 ,0149 R]3 .9452 L$A Z?09.0 N$A 175.4 554 21.9

BO£ ],8945 BRA J.?ZlJ 8C3 5.74J4 FSP -637 8GJ 5705.8 SGZ 4J0.4 THA Z.59 EL] ?590.9 EL? ]60.5 ALF ]75.40

LAUNCH OAT[ APR Z? 1964 FLIGHT TIN( |88.00 4RR]VAL CAT( NOv 1 1964

H£LXO(ENTR[C CONIC

RL |50.39 LAL -°00

eP 107.48 LAP 2.48

eC ]74.1_10 GL -15.92

PLAN(TO_[NTR|C CONIC

C5 16.627 VHL 4.078 OkA

LN_ AZN?H LNCH ?_14_

90.00 ? ]3 10

• 0.00 18 19 33

100.O0 8 3Z 53

100.00 19 4_ 51

]JO.O0 9 3? 24

s]O.00 ZO 54 29

OIFF(e(NTIAL CORR(CTION$

TO£-|.8345 TeA |,9466 TC5-5.3114 _AU 1,]825

RO( .1800 RRA .Zl�O RC3 -.2959 FAU .02566

roe -.?758 FR4 ].O594 FC5-].336_ 88P ]8350

BO£ ].8455 8RA 1.9589 6C3 5,3197 FSP -617

0XSTANC( f145.729

LOL ZIG.?? VL 26.083 GAL 4.40 AZL 92.4? HCA 263.98 _A J22.63 ECC .Z3996 JNC Z,4651 Yl 29.588

LOP 1Z2.75 VP 37,247 GAP 11.96 AZP 89,83 TAL 165.74 TAP ?1.72 RCA 93.20 APO 15?,06 v? 35.ZST

GP -9.97 2AL 67,67 ZAP 166.95 ETS 312.64 ZA( 130.14 (T( 188.12 Z4C 70.19 (TC 263.35 CLP-171.54

-3.48 RAL 148.58 RAO 6567.? VEL ]l.?Ag PTH Z.07 VHP ?,961 0PA 10.40 RAP 132.00 _CC |,27_6

L-] ?|N( [NJ ]AT IN] LONG IN] RT A_C _NJ AZN?H IN] ?IN] P_ CST TIN JNJ 2 ]AT JNJ ? LC)NC

Z063.32 -]_,63 52.13 4.35 115.91 ? 4? 35 1463.5 -IZ.Z7 ?5.06

4923.11 21.08 214.56 _.79 70.64 ]9 4_ 36 4323.| 18.25 ?07.03

]806.17 -16,60 12.76 3.89 135.22 9 2 59 1206.2 -15,07 5.75

4655.50 ZZ.08 194.49 5.59 69.32 Z] 0 T 4055.5 19,07 186.9_

1604.19 -J9.]? 356.0_ 2.5! JJ8,86 JD 4 8 ]004.Z -15.1 7 349.?J

4430.24 Z&,?5 ]?8.]8 4.]9 65,63 ZZ _ 20 5850.Z 21.74 ,168.79

N_0-COURGE (X_CUT_ON ACCURACY ORBIT OET(RNINAT|ON ACCURACY

SGT 5?3?.3 $GR 466.1 SG3 185.2 ST 2?08.8 SR 269._ $S 8_9.0

RRT .46_] RRf" .4483 RTF .9441 CRT -.T879 Ces ,?_65 CST -.g965

808 57_6._ RZ5 .0|00 R]5 .9441 LSA _834.2 NSA ]77.9 $$A _0.5

SG] 5741.3 SGE 4]?.B THA _.17 ILl 7717.1 EL? 165.4 ALF 175.50

]649



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH OAT_ APR 27 1964

HEL|C_C£NTRIC C_IC

RL ISO.)9 LAL -.00

R? ID?.48 LAP Z.$9

RC ITS.U98 GL -J5.9?

PLAHI[TO(ENTR]C CONIC

C3 IB.129 VNL A.256

LNCH AZH?H LNCH T|HI[

90.00 ? 3Z 5

90.00 18 Z2 Z)

100.00 8 51 18

IOO.OO 19 45 )4

110.OO 9 S4 39

110.00 ZO 56 Z

FLIGHT TIM( 190.00 ARRIVAL OAT[ NOV 3 1964

0;6TANC( 5A9.Z60

LOL Z18.77 VL 26.041 GAL 5.00 AZL 9Z.)9 HCA 269.Z) )HA IZZ.)6 (CC .24563 INC 2.58?9 V) 29.388

bOP 126.D0 VP )?.Z|B GAP 12.4] AZP 69.97 TAL 164.23 TAP 73.46 RCA 9Z.32 APO 15Z.44 V| 35.259

G? -9.83 2AL 6A.?? ZAP J67.79 (T$ 310.26 ZAE I30.]0 (T( 167.83 ZAC 70.69 (TC 262.85 CLP-172.43

DLA -4.55 RAL 149,32 RA0 656To? V(L 1|.811PTH _.09 VHP 8.Z06 0PA 10.18 RAP 154.36 (CC 1.2984

L-J TZN[ |NJ LAT |NJ LONG ;NJ RT ASC ]NJ AZNTH IN] T]NE PO C)T TZN [NJ 2 LAY IN] 2 LONG

2046.93 -13,28 )|.)Z 8,Z) 1|4,14 B 6 15 1449.9 -11.87 24.28

A976.55 Z2.25 ZIJ.05 _0,21 72.D] 19 A5 Z| 4ST).) 19.98 210.39

|794.42 -J6.26 |2.05 7.?) i]).43 9 ZJ ]Z JI94.4 -||,TO S.OT

4?D?._0 23.28 |97.6? 9.83 10.TO 21 4 2J 4107.5 20.44 190.23

]S96.09 -;8.91 355.5? 6.32 IIg,DZ 10 21 15 996.1 -|4.69 346,75

44?9.)8 Z6.0e 179,3| 8.65 87.0§ 22 13 41 3819.4 22.72 171,74

DIFFERENTIAL CGIIrR[Cr|ON$ N|0-C(_¢Ht�( (XI[CUT|ON ACCURACY ORBIT 0(TERN)NAT|ON ACCURACY

r0£-1.9821 TRA 2.2021 TC3-4,8805 8AU 1.1849 $GT 3764,2 $GR 458,4 SG) 178.) ST 2815.8 SR 2?6.6 S) 818.4

RD£ .1938 RRA ,22"t0 RC3 -.2578 FAU .02684 RRT ,4Ze? _ .4|1J RTF .9451 CRT -.1871 CR$ .7401 CST -,9970

FOE -,7908 FRA ].|OZZ FC3-1.|29| 88P 18404 SG8 5?82.4 R25 .0065 R|5 .9451 LSA 2959.7 NSA ISO.? SSA 19.4

80( 1,9921 MA Z.2157 8C5 4.8871 FSP -595 $GJ 5767.) $GZ 4|4,3 THA 1,95 [11 28Z4,2 (LZ 170.1 ALF 173,56

LAtJ_CH DATE APR Z? 1964 FLIt, H? TIN[ 192,00 ARRIVAL OAr[ NOV 5 1964

_(LI(X(N?RIC CONIC

RL 15D,59 LAL -.DO

RP 107.47 LAP t.?l

RC 17f.98l GL -|5.9_

PLAN[TO([NTR|C CONIC

C5 19,870 VHL 4.458

LNCH AZMTH LN_H YI_

90.OO ? 50 2

90.00 16 Z5 54

IOO,00 9 9 A8

100.00 19 49 51

110,OO 10 11 2

110.O0 2] 5 44

OI)TANC( 554.738

LOt. 216.77 VL 25.998 GAL $.62 AZL 92.71 HCA 272.47 S;AA 122.I) £CC .25177

bOP IZ3.ZS V? 37.]a9 GAP |2,88 AZP 90.]2 TAL 162.12 TAP 75.20 RCA 91.38

GP -9.5| ZAL 9J.99 ZAP 168.58 EtS )O7.)] 2AE J30.O5 ErE 181.56 2AC 1J.51

O_A -5.92 RAL 151.96 RAO 656T.8 VEL 11,885 PTH 2.11 VHP 6.466 0PA 9.89

L-I TIN[ IN] LAT XNJ L_G JNJ RT ASC IN] AZNTN |NJ TINE PO CST TIM

I*040,82 -15,01 50.77 12,14 1|4.50 8 24 ) 1440.8

5028.88 25,_O 22|.52 14.69 73.44 ]9 46 22 4428,9

J786,84 -16.04 ll.60 11.84 115.)? 9 56 )5 1186.8

4756.09 24.39 Z0|.24 14.32 72,15 21 6 49 4158.1

159].90 *|8.?7 35_.33 |0,17 ]19.J1 J0 57 54 991.9

4525.?9 27,28 |82.45 ]3.1? 66.56 22 19 10 )925.8

1NC Z.TID6 VI 29.388

APO J52.88 v2 55.260

ETC 262.55 CLP-J13.35

RAP 136.?1 ECC 1.3270

IN] 2 LAT |NJ Z LONG

-11.60 23.76

20.8| 213,73

-12.46 4.63

Z1.72 193.46

-14,14 548.32

24.12 174.?J

ORBIT OETERN[NATION ACCURACY

ST 2915.1SR 28).4 $S 827.0

CRT -.7885 CRS .7458 CST -.9973

L)A 5056.) MSA 182.8 $$A 18.3

[11 Z922.) (12 ]73.8 ALF 175.60

DIFFERENTIAL CCem[CTIONS

T0£-2.]593 tRA 2.41180 TC3-4.4626 8AU I.J88P

ROE .2089 A_I'A .2557 RC5 -.2229 FAU .02]79

FD( -.809l FRA 1.1427 re5 -.9495 85P 18S52

80£ 2,1495 _RA 2.4 ?_0 8C5 4.4f8_ rSP -375

NJ0-COURSE (X£CUT|ON ACCURACY

SG? 5792.0 SC,_ 450.2 865 172,)

RRT .5891 RRF .5?26 RTF .9465

SG0 59D9.4 923 .002t R13 .9463

$GJ 5194.6 66_ 414.S THA 1,14

LAUNCH OAT( APR ZT 19_4

HELJC.([HTRIC CONIC

RL 150.39 C*L -.00

RP lOT.17 _AP 2.82

RC 179.833 GL -1_.82

PLANi[TOCENTR|C CONIC

C3 21.884 V_L 4.876

LHCH AZMTH LN_N TJl4_

90,00 8, 6 $9

90.00 IS 28 _6

lO0,O0 9 2) I7

JO0,OO 19 5) 2'0

JJO,O0 10 _6 55

110.00 21 8 55

FLL_HT 111.lE 194.00

0]$TANC( _60.154

LOt. 216.?? VL 25,956 GAb 6.24 AZL 9Z,85 HCA 215°72 )HA

LOP J52.50 VP 37,|60 G_P 13.58 AZP 90.28 TAL 161.23 TAP

G? -9.02 ZAL 56.)Z ZAP 169.5l (TS 504.51ZAE 150,00 ET(

ARR|¥AL 0ATE NOV ? 1964

IZl.68 ECC ,25842 JNC 2.8338 Vl 29._88

16.95 RCA 90.39 APO 153.38 v| 33,2G0

18T.)0 ZAC t2.24 ETC 261.87 CLP-J?4.2_

OLA -6.42 RAL 154.31 lad 6567.9 VEL ]1.969 PTN Z,|3 VHP 6.745 0PA 9.35

L-| TEN( ]NJ LAT |NJ LONG [NJ RT ASC IN] AZNTN |NJ TIM( PO CST TIN

2053.86 -14.67 _0.47 16.0? 114.58 8 40 S) 1435.9

_080.12 Z4.25 224.91 19.213 74.92 19 55 56 4480.J

1785.30 -I).93 11.39 15.56 115.63 9 5) O 1183.3

4807,92 23,58 Z04._0 16.85 75.66 2I 13 Z? 42DT.9

J59],49 -18.75 555,_0 14.05 IJ9.12 10 53 4 991.5

45?2.49 28.40 ]95,62 |1.75 10.|5 22 24 46 3972.5

01FFERENT|AL CC_R(CT|ONS MZD-COUR3_ EXECUTION ACCURACy

T0(-2,3002 TRA 2.?$0l T¢3-4.0526 8Au 1.||69 $GT 5614.0 8GR 441.8 5G5 J66.Z

_oE .225A R_A .Z_A RC5 -.1908 FAu .OZOO0 RRT .SSOZ mW .5555 RTF .9_80

FOE -,8262 FRA 1.1839 FC3 -.?3IZ BSP 18641] 88_ 5630.? RZ5 -.0003 R]5 .9480

8D[ 2.3132 9RA 2.1605 BC5 4.0571 F)P -9)7 SGI )816.0 SG2 415.6 THA J.55

LAI.JNC_ OAT[ APR 27 J_4 FLIC_qT TIN( 196,0_

HEL|OCENTRIC CONIC 0|STANCE 565.50_

RL ]90.99 LAL -.OO L_¢ 216.17 VL 25,915 GAL 6.68 AZL 92.96 H_A 278.91 _A

RP 107.41 LAP 2.92 LOP 135.75 VP 57,1_0 GAP 1),9| AZP _0,46 TAL 159.7) TAP

RC ]81.704 GL -13.85 GP -8,76 ZAL 56.78 ZAP 169.99 ETS _O0.62 ZAE 129,94 ET[

PLAN(TO(ENTR: CONIC

C5 Z4.211 v;_: 4.9?0 0LA -?,ZZ RAL 156.95 RAO 65_.D VEL 12.066 PTH 2,|6 vffP

LNNCH JZNTH LN_H TI_ L*| TIM( IN] _AT |NJ LONG IN] RT ASC |NJ AZNTH JNJ TIN(

90,O0 8 22 5? _4.92 -14.84 _0.42 20,0| 114,_9 8 $6 52

'_0.00 18 32 30 5_30.)0 _.I0 229.4| 25.74 ?6.A* 19 5_ 0

JOO,OO 9 4O 50 1785.87 -JS._4 |].41 |9.48 113.65 10 J0 54

1013.00 19 5? 18 4856.?9 29.28 107._. 23.4| ?).2| 2| 18 15

110,00 10 41 11 1594,?5 -|8,t6 555.49 I?,_O 1|9.0_ 1| I 4_

110,00 2] 15 27 4918,49 29,4_ 188.81 2Z,55 71.76 2Z 30 2_

DIF_ERENT|AL COI_R[CT|ONS NI0-C_E E)(I[CUT|ON ACCURACY

T0(-2°4656 TRA 5.04_N_ TC5-5.8566 8AU I,I64A $GT 5650.7 6GR 435,l SG) 160,4

RO( .2454 IRA .2458 lC5 -.14]6 FAU .018E6 RRT ,5100 RAq r .2956 RTF .94_7

FOE -,_424 FRA 1,2259 F(5 -.6529 BSP |_789 888 5846.? RZ5 -.0_24 R|) .9497

80E 2.4 T?6 BRA 5.0595 8C5 5.6592 FSP -55_ $GI 5852.Z 982 411,6 TNA 1.53

RAP 139.05 [CC 1.3601

|NJ 2 LATJNJ 2 LONG

-11.45 Z3.46

21.93 ZlT,O6

-12.35 4,43

Z_.90 196.69

-14.73 348.30

25.A) IT?.71

C_'BIT 0(TERN)NAT]ON _CCURACY

5T 2997.5 SR 289.9 $S 833.2

CRT -.7906 CRS .TS21 CST -.9979

L)A 3J19.0 NSA J84.6 S)A J?.4

(LJ 3006.1 (LZ 177.0 ALF IT5.21

ARRIVAL OAT£ NOV 9 1964

J21,64 (CC .26564 INC 2.9584 vJ 29.388

78,?2 RCA 89,)5 APO 153.96 V2 33.259

J67.0? ZAC 72.89 (TC 261.40 CLP-1?5.|_

9,04) 0PA 9.]5 RAP |4|.59 [CC ).3985

PO CST TIM IN] 2 LAT IN] Z LONG

1454,9 -11,43 23.40

A550.5 22.99 220.3?

1183.? -12.56 4.A5

4236.8 z).99 i89.91

994.T -|4.84 348.68

4018o5 26.68 180.72

_R6|T 0[TERN)NAT]ON ACCURACY

ST 506?.2 SR 296.2 SS 837.5

CRT -.?9)? CRS .1567 CAT -.9982

L)A 5187.8 HSA J86.! SSA J6.6

ELI 30T6.Z EL2 l?g.T ALF 175.60

1650



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL I, 1964 )

LAUNCH OAT[ API 27 1964 fLIGHT TIN[ ]98.00 ARRIVAL OAT[ NOV 11 |964

H[LJ_[NTRJC CONIC

RL 150.59 LAL o.OG LOL Z16.?T VL

RP 107,46 LAP 3,D2 LOP J39,0D VP

RC 183,553 GL -15.41 GP -8.5Z ZAL

PLAN_TO_(NYRIC CONIC

C_ 26.902 VHL 5.167

LNCH AZMTH LN(N ?IN] L-] T_f4C _NJ LA T

90,00 8 37 56 Z037.84 -14.91

90.00 16 36 14 5|?9,42 25.84

lO0.O0 9 55 26 ]787.79 -16.06

]00.00 ZO I 24 A904.T! 21.OT

IJO.00 ]0 54 56 J_1.4# -19.08

110.00 Zl 18 24 4663.78 30,35

O|FF[R[NT|AL C(_I'm[CTI(_N$

T0[-Z.6325 TRA 3,3713 TC$-3,2692 BAU I.|768

RO£ .2631 RRA .Z4e9 RC3 -.IJSl rAU .01650

ro[ -.6566 rRA 1.Z?O5 FC3 -.531D BSP 18780

80[ Z.6456 MA 3,3803 8C3 3.2720 fSP -518

0[STANC[ 570.769

25.8_4 GAL ?.?Z AZL 93.09 HC4 ZSZ.Z| SNA

17oj00 GAP |4.47 AZP _).65 TAL J56o_0 T4P

54.35 ZAP |70.6] [T8 296.16 ZA[ 129.8? [T[

IZl.AI £CC .273Ag INC }.065} vl 29.568

80.51 RCA 88.20 APO 154.6] v2 }5.258

186.85 ZAC 7}.54 [TC 260.95 CLP-IY6.O5

0LA -?.94 RAL 159._0 RAO 6568.] V[L 12.17? PTH 2.19 VHP 9.}64 DPA 8.69 RAP 143.?1 [CC 1,442T

f_J LONG fNJ R1ASC iN| ACRrH iN| rZN(

30.59 23.96 114.35 g 11 5A

E$1.81 28.29 78.00 20 2 }}

11.66 23.41 115.55 lO ZS 14

211.50 27.98 76.80 21 Z} 9

351.89 2],78 J|#,�J II 21 38

19Z.OZ 26.99 73.45 Z| 36 8

N|D-C(_,,IR$[ [X_CUT|ON ACCURACY

$GT 5619.2 SGR 424,2 $65 ]54.7

_r .2687 Rmr .2513 RTF .9514

$68 5854.8 621 -.0q_}? RI3 .95]4

$GJ 5840.} SGZ 408.5 THA |.JZ

POCST rZN IN| 2 LAY IN| 2 LONG

1437.8 -11,51 23.57

45?9.4 25.93 226.67

1187,8 -12.49 4.68

4}0A.Y 24.96 ZO}.IZ

lOOJ.5 -15.08 349.06

4063.8 27.78 18}.T6

ORBIT 0[TERN[NATiON ACCURACY

ST }|20.8 66 }OZ.| S} 839.4

CRT -.79?0 CRS .7650 CST -.9965

LSA }2AO.} NSA 18?.} SSA 15,6

ILl }|30.1 (LZ IBZ.O ALF 175.57

LAUNCH OAT£ APR Z? 1964 FLIGHT TIN] ZO0.00 ARRIv4L OAT[ ROY I} 1964

H[L|OC[NTRIC CON|C O|STANC[ S?S.944

RL 150.59 LAL -.00 LOt. Z]6.77 VL 25.83} GAL 8._| AZL 91.22 HCA ZB}.46 _44

RP 107.49 LAP }.]0 L_P |42,ZS VP 17.071_ GAP 15.07 AZP 90,86 TAL ]_S.88 TAP

RC 165.342 GL -15.|4 GP -8.)0 ZAL $Z.O_ ZAP |?]_|8 £TS 291,49 24£ |Z9.#0 [T[

PLAN_T_[NTRJC CONIC

C} _O.016 VHL 5.479 OLA -8.58 RAL 161.54 RA0 6568.2 VEL |2,_O4 PTH 2.2_ VHP 9,7]0 0P4 8,]9 RAP

LNCH AZNYN LNCH TIN( L-] TIN[ IN] LAT • JNJ LONG IN] RT ASC |NJ AZNTH IN] T|N(

90.O0 8 51 5_ _44.45 -|5.]1 50._ Z?.89 ]14._4 9 ZG 0

90.00 38 40 8 5227.49 28.46 Z_S,]9 _Z.83 79,57 ZO ? ]4

100.00 10 9 } 178S,49 -le.Z9 12.12 27.32 1]5.42 I0 39 ]

100.00 20 5 17 4911,_ 27.75 Zl4.SZ )_.SG 78,42 Z] 28 9

JIG,G0 |l ? SO ]61].55 -|g.41 }58.48 25.64 1|8.70 11 34 41

IJO.OO 2J Z_ 22 4708,$? }|.1 ? |9_.Z} 3|.84 75.] 9 22 41 5I

OIFF[R[N?IAL CCIIRECTIONS N|O-C(_ItlI._I[ [XECUTJON ACCURACY

TD[-2.6109 TRA $.7078 TC3-2.9|01 8AU 1.1688 8GT 5846.8 $GR 414.8 SG} 149.}

RO[ .?_41 RRA ._480 RC3 -.1117 FAU .0_489 RRT .2250 RR_F" ,2|08 RTF .9514

rO( -.8726 FRA ],1147 FC} -.4294 86P 1688| $G_ 586|.5 621 -.0048 R|5 .9564

80[ 2.8246 8_A $.?JSJ BC3 2,9JZZ r}p -$D] $GJ _847.5 SGZ 404.1 ?HA .92

121.18 [CC .28202 ]NC }.2151 vl 29.586

82.32 RCA 87.00 APO 155.15 v2 35.256

186.6_ Z_C 74.]8 CTC 260._7 CLP-176,95

146.01 [CC 1.4940

PO CST TIM IN] 2 LAT IN] 2 _ONG

1444.5 -I1._1 23.96

4627.5 2A.77 226.94

119515 -12.73 5.13

4351.7 25.67 206.33

1011.6 -|5.43 }49.63

4108.4 28.82 186.8J

CARSIT D[T[RNJNATJON ACCURACY

ST }167.4 $R 307.4 S} 841.9

CRT -.8015 CRS .7725 CST -.9987

k$A }286.3 NSA 186.0 $SA 15,.1

EL] }lT?.O EL2 J83._ ALF 175._4

LAUNCH 0AYE APR Z? 1964 FL]GH? TIN( ZOZ.O0 ARRIVAL DATE NOV 15 1964

H[LIOC£NTRIC CONIC

RL 150.59 LAL -.OO

BP 107.50 LAP }.J?

NC |6?.132 GL -14.96

PLAN[TOC[NTRIC CONIC

C3 35.624 VNL 5.799

LNCH AZNTH LNCH T|M_

90.00 9 4 56

90.00 16 44 6

100.00 10 21 48

100.00 ZO 9 55

110.00 11 19 51

110.00 Zl 28 21

O]FY[R_NT]AL C_RR[CTICN$

T0[-Z.9956 TRA 4.0658 ?C}-2.5715 8Au 1,1568

RO( .3067 RRA .Z4?Z RC3 -.091| FAU .0]312

_o[ -.6689 FRA 1.3606 FC3 -.3410 BSP 18962

80( _.0|]} 8R4 4.07}3 BC} 2.57}I FSP -486

0ISTANC[ 581.011

LOL 216.?T VL 25.?91 G4L 9.35 4ZL 91,15 NCA EgS.?O }NA 120.95 ECC .29134 |NC }.3495 Vl E9.5_8

L_ 145.50 VP 17,040 GAP |_.?Z AZP 9],08 TAL 155.46 YAP 84.16 RCA 85.7| APC, 156.18 Y2 _5.253

GP -8.10 ZAL 49.88 ZAP |7].62 [T$ 285,95 ZA[ |29.7| [T[ 186.45 ZAC 74.62 ETC ZGO.1O CLP-I??.S6

OLd -9.1_ RAL 163.67 RA0 6568.3 VEL 12.150 PTN Z.Z5 VNP 10.084 0PA ?.65 RAP 148.29 ECC 1.5554

L-| T_N( |NJ LAY IN| LONG |NJ RT 46C |NJ AZNrN IN| TIN] P_CST T_N |NJ Z LAT _NJ 2 LONG

2054o_8 -|5.19 }|.60 11.80 1|4,06 9 }9 1] 1414.6 -I2.01 _4.55

52?4.47 Z?.Ol Z}8,}Z 37.}? 81.16 20 lZ 0 4674.5 25.51 230.18

1806.09 -16.81 12.78 31.22 115.21 10 51 55 1Z06.6 -13.08 9.77

4997.68 _8.}4 217.92 17.12 80.08 _1 }5 IZ 4}97.7 26.67 209.51

I6Z4,B| -J9.84 3_7.77 29.50 ]]8.42 ]J 46 56 J024.8 -15.89 350.37

4752.23 11.89 198.45 16.Z9 ?6.9? 22 47 33 4152.2 29.77 189.86

N|O-COUR'$1[ [XI[CUT|ON ACCURACY CROIT 0[TERNINATION ACCURACY

$GT 5849.} }CA 405.Z $G} 144.2 ST 320}.| $R 312.0 $$ 844.,1

RR? .1792 RR1 r .J867 R?F .9957 CRY °.8066 CR$ .7802 CST -.9989

SG8 586}.} RZ3 -.0055 Rt3 .9557 LSA }121.8 N$A 188.0 SSA 14.4

SG] 5849.7 SGZ 398.? TNA .71 ILl }ZI_.O _L2 183.9 ALF 175.49

LAUNCH OAT( APR 27 |9_4 fLIGHT rJN( _4.0_ 4RRIVAL OATC NOv L? 1964

NELI@C[NTR]C CONIC

RL 150.59 LAL -.00

RP 107.51 LAP }.24

RC 186._2 GL -|A.53

PLAN_TO((NTRIC CONIC

C3 }?.812 VHL 6.149

_NCH AZNTN _N_H TIM(

eo.oo # 18 59

g_3,O0 18 48 10

]O0.O0 10 53 }5

100.00 20 |A 16

110.OO 1J }] 1

JJO.OO 21 3_ J9

01FF[RENTIAL CORR[CTIONS

T0(-3.1864 TR4 4,447} TC}-E.E540 8AU 1.1400

ROE .5309 RRA .244] RC} ",O?}Z FAU ,Oil?8

ro[ -.9055 rR4 |.A090 r¢3 -.2898 8$P J90|8

60[ 5.Z056 8RA 4.4540 8C3 _.2552 FSP -470

0;STA_C[ 585.952

LOt. 218.T? VL 25.754 GAL 10.25 AZk 91,49 H¢A 29|.95 SNA 12_.?2 [CC .30153 INC }.4888 VI 29.588

LOP 148.75 VP 17,009 GAP 16.42 AZP 91.51 TAL 154.09 TAP 86.04 RCA 84.32 AP_ J57.|} VZ 35.249

GP -7.92 ZAL 47.81 ZAP I?|.99 [r$ 279,74 ZA£ |29.60 _?[ |86.27 ZAC 71.44 [7C 259.70 CLP-I?6.?8

0LA -9.8_ RAL |85.89 RA0 81M.5 V[L ]Z,$]? PTN 2,29 VHP 10.49| OPA ?.O? RAP 150._4 ECC 1.6223

L-| TIN[ ]NJ LAT INJ LONG |NJ RT A$C INJ AZNTN INJ T]N_ PO CST TIM [NJ Z LAT |NJ Z LONG

Z081.99 -15,78 32.41 35.89 II3.83 9 51 Z? 146g.0 -I2.41 25.34

5320.35 27,41 _4J.8J 41.87 82.75 20 J6 5| 4720,} 26,16 2}5.38

1820.89 -17,02 I}.64 }5,09 I]4,95 I1 _ 56 1220.9 -11,52 6.60

}042.68 28.82 221,|? 41,85 8].?] 2] }8 ]9 4442.7 27,)7 212.67

1841.02 -ZO.37 558.24 }},}3 118,07 II 58 25 |041.0 -16.45 551.50

4?95.}2 32._0 ZD|.66 40,9_ 78.78 22 5} J4 419_.3 30.61 192.95

N;0-COU_M[ IX][CUT|ON ACCURACY _0IT 0[T[RN[NA?]ON ACCURACY

SGT 5846,3 $G_ 395.5 $G} ]}9.2 ST 3228.5 $R 116.0 S$ 846.2

RRT .]312 RfW .1208 RTF .9581 CRT -.8121 CR$ .75?9 C}T -.9991

$68 5859.? R_3 -.0055 RI} ,958| LSA }347.2 N$A 187.4 $$A 13.8

9GJ }846.5 $62 }92.1 TNA ._1 [LI 3258.7 [L2 189,8 ALr 175.44

J65J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1 19643

LAUNCH OAT£ APR Z7 1964 KLJGHY T[X,[ ?06.00 ARRIVAL OAT[ NOV 19 |964

HELI C_ENTRIC CONIC

RL J50.99 LAL -.00 LOL ZJ6.T? VL

RP ]07.�Z LAP 3.Z9 LO_° 15Z.00 VP

RC J90.693 GL -lA.I? GP -7.73 ZAL

PLANE TOCENTRIC CONIC

C3 4Z.687 VNL 6°334

LNCH AZNTff LNCH TIN(

90.00 9 Z_ 3

90.00 tO 3Z ZO

I00.00 10 A4 Z6

100.00 ZO 16 AO

]10.00 11 4l ZI

_10.00 Z] 38 1S

OIFFERENTIAL CC_q'R[(¢/C_AS

TD£-3.39O& TRA A.8330 TC3-|.9$84 BAO |.|]8]

ROE .3588 RRA .Z389 RC3 -.0378 FAU .OLD??

FOE -.�ZZ8 FRA 1.4603 FC3 -.2083 B]P 190_3

80( 3.409| 8RA 4.8608 BC3 ;.9593 FSP -454

DISTANCE 390.745

Z3,715 GEL II,Zl AZL 93.63 HC4 295.19 SN4 120.51 [CC ,]till INC 3.6347 vl Z9.588

36.9?8 GAP J?.J? AZP 9].35 TAL 15Z.16 TAP 87.95 RCA 8Z.?Z APO 158.19 vZ 35.Z45

45.90 ZAP i?Z.Zfl ET$ Z?Z.�Z ZA[ IZ9.47 [TE 186o09 ZAC 76.06 ETC Z59.3Z CLP-I?9.TZ

DLA -10.09 RAL J67.00 RAO 6588.8 VEL 1Z.808 PTM Z.31 YHP 10.933 DPA 6.46 RAP 19Z.?T ECC 1.70Z5

L-I TIME IN| LAT |NJ L(_AG [NJ RT A$C IN| AZNTH [NJ T|N[ PO CST TIN ZNJ Z LAT IN| Z LONG

ZO84.$Z -I8,21 33.4I 39.54 113.34 |0 Z 50 1484.3 -12.89 Z6.3]

5365.06 Z7.79 Z45.04 46.3Z 84.34 ZO ZI 43 4765.1 Z6.TZ Z36.53

IB$8.ZO -IT.A? I4.69 38.94 IJA.6l l| ]5 5 lZ38.Z -14.05 7.6?

5096,61 Z�.Zl ZZ4.)8 46.15 93.35 Zl 43 Z? A486.6 27.98 219.T9

1660.00 -ZO.97 359.18 37.14 117.83 JZ 9 I 1060.0 -17.]1 35Z.38

4837.58 33.OZ ZO4.85 45.5Z 80.6,0 ZZ 58 5Z AZ$T.6 31.37 ]96.O]

M|O-C(_JR$[ £KIECUT|C_I ACCURACY CRgIT 0ETERNINATION ACCURACY

SOT 58)9.6 )r_R 385.6 305 I5A.A S1 3244.8 ]R 3]9.3 S5 848.?

RRT .0_O7 RRF .O?Z8 RTF .9607 CRT -.8179 CRS .7938 CST -.999Z

SOB 585J,3 RZ) -.D051 R13 .9607 LSA 3364.0 _SA 186.3 SSA 13.2

SGJ 5839.? $GZ 384.4 THA ._1 ELI 3235.3 ELI 185.J ALF ]75.38

LAUNCH DATE APR Z? 1964 FLlr_f'r T|I,R: Z08.00 ARRIVAL DATE NOV 2] 1964

H(LJO(ENTRIC CONIC

RL 190.59 LAL -.00

RP 107.34 LAP ).33

RC /9Z.383 GL -13,79

PLANE TOCENTR_C CONIC

C3 48.38Z VHL 6.958

LN(H AZNTH LNCH 1]ME

9(_I,00 9 ]8 14

90.00 ia 58 33

100.00 10 9A Z3

JO0.OO ZO Z3 6

JJO.OO Jl 30 50

IJO.00 ZJ 43 8

DIFFERENTIAL C_R[CTION$

TOE-3.600Z TRA 5.Z939 TC3-1.68_8 8AU |.0889

ROE .3944 RRA .ZZ99 RC3 -.Od48 FAU .00873

¢OC -,9A02 FRA 1.516Z FC3 -.156Z 8SP 18666

BOE 3.6206 9RA 3.Z989 9C3 1.6834 FSP -437

0|STANCE 595.362

LOL ZJS.?? VL Z5.077 0AL IZ.Z5 AZL 93.79 HCA 298.43 SMA 1Z0.29 ECC .3Z499 |NC 3.7885 V! _.588

LOP |55.Z5 VP 38.948 GAP 18.00 AZP 9|.8| TAL 191.48 TAP 89.9I RCA 8].ZO APO 159.39 v2 39.240

GP -?.59 ZAL 44.09 ZAP |?Z.)8 [TS Z65.6] ZA[ IZ9.3| ET[ I85.92 ZAC 76.67 ETC Z58.96 CLP 179.33

OLA -|0.45 RAL 188.4l RAO 85(_.8 VEL 13.0Z8 PTH Z.)8 VMP 11.4J8 0PA 3.8Z RAP 154.96 [CC ].7_62

L-; T|I_E |NJ LAT JNJ L(_40 INJ RT AsC ;NJ AZNTH _NJ TIVAE PC, CST TIN INJ Z LAT [NJ Z LONG

Z103.97 -I6.74 )4.60 4).)6 113.I8 |0 13 18 1504.0 -13.46 27.46

3408.51 Z8.04 Z4_.19 50.?Z 85.90 ZO Z6 4Z 4808.5 Z7.18 Z39.63

|858.3J -18.08 l_.SZ 4Z.74 J|4.Z| |J Z5 Zl 1Z58.3 -14.66 8.80

5|Z9.40 Z9.51 ZZ?.5) 50.58 84.98 ZJ 49 35 45Z9.A 28.30 218.87

l_I.$i -Z|.65 .69 40.9Z 117.13 |Z 18 51 1081.3 -17.94 393.63

Ag78.91 33.43 Z08.{30 50,08 8Z.AZ 25 4 Z? 4Z78.9 32.02 199.06

M|O-C_R$_ EXECUTION ACCURACY OR�IT OET[RN|NATIONACCuRACY

SGT 5825.7 SGR )?5.8 563 1Z9.9 ST 3Z51.0 SR 3Z1.8 55 851.5

RRT .OZ?8 RRr .OZZ9 RTF .9634 CRT -.8Z38 CRS .8034 CSr -.9993

SG8 5857.8 RZ3 -.0040 RI3 .9634 LSA 3371.0 NSA 184.7 5SA 12.6

SOl 58_5.? SGZ 3T5.6 ?HA .TO ELl 3261.8 ELI 18].8 ALF ]T5,32

LAUNCN 0ArE APR Z? ]964 rLIGNT TI_[ ZJO.O0 ARRIVAL 0ATE NOV ?3 J964

HELIO(ENTR]C C_IC

RL |30.99 LAL -.00 LOL 218o77 VL

RP 107.9_ LAP 3.36 LOP 198.30 ¥P

RC 194.O94 GL -13.40 GP -7.43 ZAL

PLAN(TOCENTRIC CONIC

C3 93.038 VNL ?.AZO

LNCH AZNTM LNCN TIME

90,00 9 47 26

90.OO J9 O 49

lO0,O0 JI 3 Z4

]DO.D0 ZO Z? 32

110.00 lJ 59 Z8

l|O,O0 Zl 47 37

DIFFERENTIAL CC_RECTIONS

roE-3.sZ6J TRA 5.7603 TCA-I.AAJA BAU 1.0539

ROE .4]36 RRA .ZISO RC3 -.0340 gAU .007Z5

FOE -.960T FR4 1.3748 rC3 -.1141 85P I9OZ6

80E 3.e483 _A 3,7646 8C3 1.4318 FSP -A_4

0JSTANCE 599.767

Z3.640 GAL 15.38 AZL 93.95 MCA 301.67 SNA 120.09 ECC .33854 ;NC 3.99]9 v] 29.588

36,913 GAP 18,89 AZP 92.08 TAL 150.Z6 TAP 91.94 RCA 79.43 APO ]60,T4 vZ 35.234

4Z.AI ZAP lTZ.3? [TS 258.00 ZA[ |Z9.lZ ETE 185.76 ZAC ??.IT ETC 298.63 CLP ]78.39

OLA -10.73 RAL 171.09 RAO 6589.0 VEL 13.ZSZ PTH Z.43 vNP 11.930 OPA 5.16 RAP ]5?.JZ ECC 1.9061

L-I T114_ IN| LAT IN| L_G IN| RT ASC IN| AENTM IN| T|M_ PO CST TIN IN| Z LAT IN| Z LONC

ZJZ6,|l -|?.3) 35.96 47,1! 11Z.75 10 ZZ 5Z 1576.1 -14.J0 Z8.77

5450.38 Z8.21 231.26 55.03 87.43 ZO 3I 40 A830.6 Z?.35 742.65

;881.01 -18.71 J?.AI 46.49 113.74 I] 34 45 J281.0 -19.34 JO.]4

5170.92 Z�.?] Z)0.60 34.94 86.59 21 33 43 4370.9 28.92 721.88

1705.44 -ZZ.38 Z.I5 44.85 116.54 JZ 27 54 1103.4 -|8.63 395,07

4919,Z5 53,75 Z|l.|| 54.58 84.24 23 9 57 4319.Z 3Z,39 _DZ,D?

MI0-COURS[ (XI[CUTION ACCURACY C_RSIT OETERNINATION ACCURACY

SOT 5808.6 SC_ 385.9 SO3 IZ5.3 5T 3252.3 5R 3Z3.5 55 856.6

RRT -.0Z85 RRIr -.0307 RTF .9663 CRT -.8304 CR5 .8]]7 C$T -.9994

308 58Z0.1 RZ3 .0030 RJ3 -.9663 LSA 3373.8 NSA 182.3 5SA ]Z.O

SGI 3808.6 $GZ 365.8 THA 179.90 ELl 3263.4 EL? ]79.6 ALF ]75.Z6

LAUNCH 0ATE APR Z? I984 FLIGHT TIN(: ZlZ.O0 ARRIVAL DATE NOV Z5 ]964

HELIOCENTRIC CONIC

RL 150.39 LAL -.00 LOL Zl6.?? VL

RP 10?.57 LAP 3,38 LOP 161.75 vP

RC 199.784 OL -1Z.99 GP -?.3Z ZAL

PLAN_TO(ENTRIC C(_l|C

C3 6Z.�ZZ VHL ?.93Z

LNCH AZNTH LP_EH TZM_

90.00 9 55 40

90,00 19 3 7

IOO.OO II 1] 30

100.00 ZO 31 58

110,00 IZ ? 18

110.00 Zl 5Z 4_

DIffEReNTIAL CCIRR(C?;ONS

TOE-4.066_ TRA 6._6Z7 TC)*I._Oll 8Au I.OLO6

ROE .4448 RRA ._Z4 Re) -.OZSZ FAU .00575

rOE -.983_ YRA 1.S185 FC3 -.079Z 8SP 1(#031

BOE 4.0908 8RA 6.2659 8C) 1.Z013 F�P -410

0ISTANC[ 60).918

Z5.604 GAL 14.60 4ZL 94.|3 HCA _4.9] SM4 119.89 ECC .35353 INC 4.1271 vl Z9.388

)6.884 GAP 19.88 AZP 9Z._6 TAL 149.]Z TAP 94.05 RCk 77.30 APO 16Z.Z7 vZ 33.2Z8

40.84 ZAP 17Z,ZZ ITS Z50.)4 ZA[ IZg.90 IT] ]85.59 ZAC 77.86 ETC Z58.31 CLP ]?7.33

OLA -J0.99 RAL 17Z.88 RAO 6589.Z V[L 13.575 PTH 2.48 VHP 1Z.538 DPA A.A8 RAP 139.Z4 ECC Z.0355

L-Z Y|_q[ [NJ LAT |NJ LONG ZNJ RT A$C JNJ AZNTH |NJ T|M( F_ CST T|N [NJ 2 LAT IN| Z LONG

ZJ50.78 -17.97 3?.48 50.8] ||Z,Z6 10 31 31 ]550.8 -14,80 30.?I

5491.1Z Z8.30 Z54.ZZ 55.Z4 88.91 ZO 36 38 4891.| 27.85 _45.38

1906.]1 -19.)9 18.86 50,1B II3.ZO IJ 43 16 1306.1 -]6,09 1].63

5Z11.01 Z9.81 Z)).57 59.19 88,15 ZI 58 49 46||,0 Z�,Z6 ZZ4.81

I?11.50 -Z3.16 3,7? 48.33 ]15.87 J2 38 ? 1131.5 -J9.49 396,95

4958.38 _3.98 Z14.|4 58.94 86.0Z 23 15 21 4358.A 53.03 705.0Z

NJ0-COURS( [XECUY_ON ACCURACY ORBIT OETERNINATION ACCURACY

$GT 578?.4 SGR 356.4 S03 121.4 5T 3246.9 5R 3ZA.4 55 863._

RRT -.0880 RRI r -.0871RTF ,9693 CRT -.9373 CRS .8201 CST -.999a

S08 5T98.3 RZ3 .0013 R13 -,9693 L$A 33T0.3 N$A 179.Z 55A Jl.5

SGI 378?.4 $GZ 355.0 YHA 179.69 ELI 3Z58.3 [LZ 176,? ALF ]75.20

163_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

L•UNCH D•Y[ •PR ZT ]964 FLIGHT T|Itl[ 214.00 ARRIVAL 0•TE NOV Z? ]964

NCL]OC[NTRZC CONIC 01srANc[ 607,759

RL ISO.S9 LAL -.00 LOL Z16.T7 YL Z5._69 GAL 15.94 AZL 94._2 HCA _08.|_ SNA

RP ]07,60 LAP 3.39 LOP 165.00 VP _6.853 GAP Z0.97 AZP 92.67 TAL 148.05 TAP

RC 197.452 GL -IZ.S8 GP -7.19 ZAL 39.41ZAP 171.91 ITS 242.87 ZA[ 128.63 ET[

PLAMETO(ENTR|C CONIC

CJ 7Z.ZJ4 VHL 8.499 OLA -]1.17 RAL 174.12 RAO 6569.4 VEL 13.913 PTH 2.54 VHP

LNCff •ZNTH LNCN TIN[ L-I Yll, lll[ IN] LAT

90.00 lO Z 57 2177.71 -18.66

90.00 19 9 Z7 55Z9.94 ZB.3Z

]00.00 1] IB 40 1933.40 -ZO°lZ

]DO.DO. ZO 36 24 52_9.49 29.89

110.00 ]Z 14 lZ 1739.51 -23.98

110,00 Zl 57 22 4996.14 )4,12

O]FF[R[NTIAL C(_R[CTJC_i$

r0[-4.3238 TRA 6.8044 TC3 -.9906 8AU .9568

ROE .4751RRA ,1825 RC3 -,OJB2 FAU ,0042J

rOE-;.O08Z FRA 1.7082 FC3 -.0505 BSP I gOZZ

BOE 4.3501 MA 6,8069 8C3 .9908 FSP -397

119.69 [CC .37016 INC •.3]67 vl Zg. SBB

96.Z0 RCA 75,39 APO 164.00 vZ )5.220

185.45 ZAC 78.44 £TC Z58.0Z CLP 176.28

J3.J89 OPA 5.80 RAP 16].5] £CC Z.]888

/NJ LONG /NJ RT ASC |NJ AZNTH IN] T/ME PO CST TIN IN] Z LATJNJ Z LONG

39,16 54,42 111,70 I0 39 14 1577.7 -15,55 51.86

257.06 63.32 90.33 ZO 41 37 49Z9.9 28.06 248,40

20.57 53.79 112.59 11 50 54 1333,4 o16.88 13.Z7

236.43 63.32 89.65 22 3 54 4649.5 29.5Z 227.65

5,33 31.95 |15,/2 lZ A3 }| 1159.5 -Z0.40 358.ZZ

Z17.08 63.21 87.75 23 20 38 •396.1 33.43 207.9]

MZ0-COURSE EXECUTION ACCURACY ORBIT DETERN/NATICIq ACCURACY

5GT 576/.4 8GR 347.2 8G3 117.4 ST 3235.2 SR 324,3 SS 872.3

RRT -,]506 RRtr -.J467 RTF ,9724 CRT -.8446 CRS ,8286 CST *,9995

SGB 577/.9 RZ3 -.0002 RI3 -.97Z4 LSA 336].8 NSA 175.4 $SA 10.9

SG] 5761.7 9GZ 343.3 THA 179,AB ELl 3246.B EL2 173.1 ALF IT5.1•

LAUNCH OAT[ APR 27 196A FL/GHT TIN(: 2/6.00 ARRIVAL DATE NOV Z9 ]964

HELJOC(NTR|C CONIC 01STANC( 611.222

RL 150.59 LAL -.00 L(X, 2/6.77 YL 25.535 GAL 17.40 AZL 94.52 HCA 511,39 SNA

RP ]07.82 LAP 3.3_ LOP 188.24 VP 345.B22 GAP Z2./9 AZP 92.99 TAL i47.09 TAP

RC 199.099 GL -|2.15 GP -?.08 2AL 38.10 ZAP 171.44 ETS Z)S.81ZA[ 128.3I ETE

PLAN_TO_ENTR|C CONIC

C3 83.326 VML 9,|28 OLA -1/.29 RAL I75.45 RAO 6569.6 VEL ]4.$06 PTH 2.60 VHP

LNCH AZNTM LNCM TIN( L-I TIME /NJ LAT

90.00 J0 9 J3 2206.78 -19.38

90.00 19 13 47 5566.78 28.27

]00.00 1! 14 52 1962.08 -Z0.87

100.00 ZO 40 49 3286.10 29.87

|10.00 ]2 ZO 15 ]789.27 -24.83

110.00 ZZ 1 56 S03Z.28 34.J8

O|FF(RENYZAL CCIQRECTICIMS

TO(-4.5969 TRA 7.3944 TC3 -.?973 8AU .888_

ROE .5157 RRA .1376 RE3 -.0|29 FAU .00Z54

FD(-1.0335 FRA ].7858 FC3 -.0264 8SP 189/0

gOE 4.6E56 BRA 7.396J 8C3 .?974 FSP -382

IJ9.50 ECC .38868 INC 4.5Z38 Vl Z9.588

98.48 RCA 73.06 APO 165.95 VZ 3S.ZiJ

185.27 ZAC 79,00 ETC 257,75 CLP 175.18

13.916 DPA 3,]0 RAP 165.3Z (CC 2.3713

/NJ LCNG IN] RT A$C IN] A2NTH IN] TIME PO CST TIN |NJ 2 LAT IN] Z LONG

40.99 57.94 111.06 J0 46 0 1606.8 -16,34 _3,63

259.?5 67.26 91.88 ZO A6 34 4966,8 ZB,ZI 251.09

22,42 37.32 111.90 || 37 33 1362.7 -17,7Z 15.04

Z59./5 87._0 9].08 2Z 8 55 4686,1 29.71 230,35

7.43 55,48 114,28 ]Z 50 • 1189.3 -Z].3• .0Z

219,90 87,33 89.A2 Z_ Z5 48 4432.3 33.72 2JD.69

MIO-COUR8E EXECUTION ACCURACY (_R_]T D[T[RN[NATJON ACCURACY

5GT 3731.0 SGR 338.7 SG3 JI3.7 ST 3216.] SR 323.9 Ss 883.5

RRT -.2157 RRF -.2090 RTF .9754 CRT -.8520 CR$ .B370 CsT -.9995

$G8 3741.0 R23 -.002| R13 -.97fl4 LSA 3346,5 NSA 171.Z $5• 10.4

SGI 5731.4 8GZ _30.7 THA 179.27 ELl 3227.9 EL2 169,0 ALF 175,_

LAUNCN 0ATE •PR 27 1964 FLIGHT T|NE 218.00 •RR[VAL C•IE C[C 1 i964

HELIOCENTRIC CONIC D/STANCE 614.216

RL ]50._9 L_L -.00 LOI. 216.77 VL 25.502 GAL 19.02 AZL 94.75 HCA 314.62 SNA 119.33 ECC ,40937 ]NC 4,7525 VZ 29.588

RP 107.64 LAP 5.36 LOP 171.49 VP 38.79| GAP Z3.5A AZP 93.34 TAL 146.Z6 TAP 100.88 RCA 70.48 APO 166.J7 VZ 35.204

RC 200.?24 GL -11.73 GP -6.97 ZAL 36.92 ZAP 170.82 [T$ 229.29 ZAE 1_7,93 ETE ]8_.10 ZAC 79.53 ETC ZS?._D CLP ]74._2

PLANETC_ENTRIC C(_NJC

C3 96.6Z7 VHL 9.830 OLA -11,34 RAL J76,65 RAD 6569.9 VEL 14.764 PTH Z,67 VHP 1A,7Z9 DPA _.4| RAP 165._7 [CC 2,5902

LNC_ AZNTN LNCH 7INE L-Z ?IN( IN] LAT IN] LONG ]NJ RT ASC ]NJ AZNTH IN] TIME PO CST TIN IN_ 2 L• _ IN] 2 _0_

90.00 10 14 Z? 2237.80 -20.13 4Z.96 61.55 110.35 I0 51 •4 1637.8 -1_.17 )_.5_

90.00 19 18 6 5601,34 28,18 26Z.28 71.02 92.95 20 51 29 5001.3 28.29 2_3.61

100.00 11 30 4 1993.81 -Z1.65 24.40 60.73 111.13 JZ 5 18 1395,8 -18,58 16.95

100.00 ZO 45 11 5320.57 29.80 741.71 71.II 9_.43 ZZ 15 52 4720.6 29,82 Z32.91

110,00 |2 25 23 J820,6| -23,69 9.A5 38.93 113.38 )2 55 A3 1220.6 -27.31 ].93

110,00 22 8 23 5086°5Z 54.17 222.58 71.26 91.00 Z3 50 49 4466.5 33.93 213,34

DIFFERENTIAL CO_R[CTIONS NED-COURSE [XECUTZCN ACCURACY C_RBIT D[T[RNINATJC_ •CCUR•CY

YD(-4.8974 TRA 8.0_K34 T(3 -,8244 8AU .8067 5GT 5696.1 SGR 330.9 $G3 JI0.1 ST 3195.9 SR 322.5 SS 898 .B

RO[ .55|9 RRA .1271 RC3 -.009! FAU ,00082 RRY -.2841 RRF -.Z?50 RTF .9785 CRT -,8600 CRS .6•60 CST -,9996

K0(-1.0679 rRA 1.8706 FC3 -.0073 BSP 18891 $G8 5705.7 RZ3 -.004| R]3 -.9795 LSA 5329.4 NSA 166.Z SS• 9.8

BO( •.9Z84 BRA 8.0314 6C3 .6245 FSP -371 $G/ 5696.9 $02 317.3 TMA 179.05 [L1 5205,9 ELI ]63.9 •LF 175.02

LAUNCPt OAT( APR 27 1964 IrLIGH_ TIN( 220,00 ARRIVAL CAr£ OCC 3 ]964

HELIOCENTRIC CONIC 01STANCE 616.626

RL 130.59 LAL -.DO LOL 216.77 VL Z5,472 G&L ZO.8Z AZL 95.01HCA 3/7,83 SNA 119.J6 (CO .45259 INC 5.0081 Vl 29,588

RP 107.67 LAP 3.36 LOP 174.73 VP 38,76| GAP 25.07 AZP 93.72 TAL 145.57 TAP I03.AZ RCA 67.61 APO ]70.70 v2 35.]95

RC 20Z.327 GL -11.29 GP -6.88 ZAL 35,9(J 2AP 170.03 ETS Z23.38 ZAE 1_7.d7 ETE 184.93 ZAC 80.08 £TC 237.26 CLP ]72.79

PLAN[ TOC[NTR|C CC_IJC

C3 112.697 VHL 10.818 0LA -1|.33 RAL J77.7| RA0 651'0.1 VEL 15.Z98 PTH Z.74 VHP I5.646 DPA 1.75 RAP |67.15 ECC Z.85•7

LNCH AZNTM LNCH Tll, q[ L-I TIN( IN] LAY IN] LONG IN] RT ASC IN] AZNTH IN] TIME pc) CST TIN IN] 2 LAT]NJ 2 LONG

90.00 10 18 34 2270.63 -Z0,89 45.0_ 64.63 109.36 10 56 25 1670.6 -18.03 37.55

90.00 19 82 29 5633.Z? 28.04 264,60 74.37 94,Jl 20 56 22 5033,3 28.32 255,95

100.00 1] 34 IZ ZO26.61 -ZZ.44 26.52 84,02 ]10._9 12 7 59 ]426.6 -19.47 ]6.98

IO0.O0 20 49 32 5352.52 29.69 244.08 74.69 93.67 22 18 44 4752.5 29.88 255.28

110.00 12 28 31 1853.3_ -26.56 11.8| 82.26 11_,36 13 0 25 I_53,4 -23.29 3.97

]10.00 22 10 42 3098.53 34,10 22_.07 74.97 92.48 23 35 40 4498.5 34.07 Z]5.B5

DIFFERENTIAL C(_QR(CT/ONS N/O'COU_S_ (XI[CUT/CN ACCURACY C_RS[T OETERN]NATION ACCURACY

T0(-5.2241 TRA 8.7241 TC3 -.488_ 8AU ,7055 $GT 36_6.7 $_Q 324.3 _G3 108.7 ST 3166.4 SR 320.5 59 917,9

ROE ,5932 RRA .0901 RE3 -.00_? FALJ-,OOJ09 RRT -.3547 RRF -.3434 RTF .9814 CRT -.8684 CR$ .8532 C$_ -.9996

r0[-]._051 _RA 1.9655 _C3 .0084 89P 18848 SGB 3666.0 R23 -.0061RI3 -.9814 LSA 3308,4 NSA ]60,5 SS• 9.3

BO[ 5,257? 8RA 8,7245 8C3 ,4683 FSP -360 SGI 3857.9 SGZ 303.J TMA 1?6._3 ELI 3178,6 EL_ 158,3 ALr 174.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19645

LAUNCH 0AYE APR Z8 1964 FL|GHT TJlAE 70,00 ARRIVAL DATE JUL 7 1964

HELIOCENTRIC CONIC

RL 150.63 LAL -.00

RP |08.92 LAP -Z.15

ec 49.600 GL -10.96

PLAN£TOCENTRIC CONIC

C3 Z9.909 VHL 9.3?7

LNCN AZNTH LNCH T11Vd[

90.00 0 59 Z|

90.00 16 16 24

lO0,O0 Z Z7 2O

100.00 J? 31 8

110.00 ) 50 29

110.00 18 24 Z8

DISTANCE 179.25|

LOL Z17.74 VL 25.¢82 GAL -6.91 AZL 9Z.ZO HCA ??,89 SNA

LOP 195.63 VP 36.67J GAP -14.)0 AZP 90.46 TAL 199.91 TAP

GP 8.)5 ZAL 131.54 ZAP 9,47 (TS 301.23 ZA[ 146.60 ETE

121.91 (CC .26666 JNC 2.1988 ¥1 29.980

277.81RCA 89.11 &PO 155.91 V| 34.792

25,27 ZAC 86.17 ETC 268.65 CLP -4.49

DLA 1Z.80 RAL 85.28 RAO $568.Z V(L 12.Z59 PTH Z.Z| VHP

L-I TIN( I_J LAT |NJ LONG ;NJ RT ASC IN| AZNTH IN| TINE

Z715.6) -Z7.74 75.55 317o77 9_,9) 1 44 56

4558.49 |0,77 191,16 510.89 65.65 17 )Z 4

Z4Z9.95 -Zg.ll 54.50 )17,59 97.IZ 3 7 49

AZ98.Ai 11.90 172,80 510.26 62,41 18 42 46

2169.76 -32.74 34.09 316,93 100.65 A 26 )9

4151.56 15.Z0 158.27 308,41 59.01 19 35 19

9.249 DPA 51.99 RAP 114.Z4 (CC 1.4798

PO CST TIN IN| Z LAT |NJ 2 LONG

Z113.6 -26.63 67.06

5939.5 7.14 184.35

1829.9 -Z?.8Z 45.94

)698.4 8.21 166.05

1969.9 -50.95 25.33

)551.4 10.98 151.71

(_QSIT 0(TERNINATION ACCURACY

ST 169.Z 9R 571.9 SS 251.9

CRT -.5159 CR$ -.9874 CST .450|

LSA 496.5 N�A 145.4 $SA Z6.d

ELI 585.4 EL| 139.9 ALF 105.19

DIrtER[NTIAL CGqRECTION$

TOE .078Z TRA -.4435 TC) .4545 8AU .|9Z|

ROE -.9489 RRA ,0295 RC) ,ZOlZ FAU ,03514

F0( -.2935 FRA -,0780 rC) -.99Z) 89P 1879

80( .3579 BRA .4441 8C) .4969 FSP -Z54

HID-COURSE (X[CUTION ACCURACY

SGT 69).0 SGN 4)1.1 SG3 96.)

RRT ._39 NNF -.2438 RTF -.6549

$68 816.Z RZ$ -.0554 R|3 -.6636

9GI 701.7 9GZ 4|6,8 ?HA II.ZZ

LAUNCH OAT( APR 29 1964 FLIGHT TIN( ?Z.O0 ARRIVAL DATE JUL 9 1964

Pt[L|OC[NTRJC CON|C OlSTANC( 186,006

RL 190.93 LAL -.00 LOt. 217.74 VL 29,102 GAL -6.99 AZL 92.32 PICA 81.05 5HA 122,90 ECC ,25502 JNC 2,5197 Vi 29.580

RP 106.95 LAP -2.29 LOP 298.79 VP 31.824 GAP -I).30 AZP 90.$6 TAL 201.1 ? TAP 282,22 RCA 91.46 APO154.11 VZ 54.789

RC 51.O94 GL -11,54 GP 8.86 ZAL 155.07 ZA_ 1|.18 (T$ 510.92 2A( 145.52 (T[ 25.4) ZAC 86.76 (TC 268,44 CLP -6.83

PLAN(TOCENTRIC CON|C

C) 27.497 VHL 5.244 DLA lJ.TG RAL 83.55 RAO 9568.1 VI[L |2,_11_1 PTH Z.19 VHP 9.689 0PA )2.42 RAP 119.2? (CC 1.4515

LNCH AZNTH LNCH T|NI[ L-i TIN( |NJ LAY |NJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN( PO CST T|H IN| 2 LAT IN| Z LONG

90.00 1 1 17 2695.89 -27.58 ?Z.|O 314.60 97.6| I 45 45 2065.9 -Z6.0Z 65.69

90.00 16 0 59 4582.28 11.45 192,48 !108,36 65,82 1? 16 42 )962.3 7.85 189.65

100.00 2 26 )5 Z584,29 -29.611 51 • |8 314.39 98._2 5 8 ZO 1784.) -27.16 42.70

100.00 17 16 2 4319.08 12.64 173,99 307.75 62.69 18 28 1 5719.1 8.98 167.22

|lO.O0 3 SO ZO 2126.$1 -32.19 31.00 3|5.65 102.18 4 25 48 1528.5 -)0.19 22,36

110.O0 18 10 47 4147.82 15,77 15_.|9 )05.96 59.2? 19 19 54 )547.6 11.97 192.60

OIFFER(NTZAL C(_RR[CT|ON6 N|0-COU_9[ (XI[CUTION ACCURACY OR8|T DET[RNINATJON ACCURACY

TO( .0968 TRA -.42L_ YC) ,5017 8AU .Z02_ SGT 712,) SGR 459.3 SG) 108.5 ST 170,9 SR _64.1 $S 285.)

RO( -.5350 RRA .0361 RC) .2265 FAU .03906 RRT .2296 RRF -,2757 RTF -,6697 CRT -.5805 CRS -.9839 CST .4710

FO[ -.3445 FRA _.1191 rC)-1.1353 8SP 1965 668 835.4 RZ3 -,0419 RI) -.6801 LSA 471.0 NSA 143.7 SSA 27.8

BO[ .5441 8RA .4235 9C3 .5504 FSP -269 SGl 723,1 SGZ 418.) THA 12.11 EL1 579.4 EL2 I53.6 ALF 107.47

LAUNCH OATE_ APR Z8 1964 FLI6HT TIN[ 74.00 ARR|VAL DATE JUL 11 1964

HELIOCENTRIC CON|C 01STANCE 192.756

RL 190.65 LAL -.00 LOL 217.74 VL 29.)01 GAL -8.99 AZL 92.44 HCA 8A.21 )HA 125.99 (CC .24464 INC Z.4586 vl 29,5_0

RP 109.94 LA_ -2.43 LOP 301.99 VP 56.962 GAP -1Z,35 AZP 90.25 TAL 202.4_ TAP 296.64 RCA 99.66 APO 154.52 VZ 34,787

NC 52.6)5 GL -1Z.90 GP 9.46 ZAL 154.52 ZAP 19.Z0 (T$ 517.5A ZA( 144.26 ET( Z9.77 ZAC 87.40 (TC 268.26 CLP -9,25

PLAN(TO((NTR|C CON|C

C) 26.565 VHL 9.154 OLA 10.72 RAL 91.89 RA0 6568.1V(L 12,155 PTH 2.19 VHP 9.16Z DPA 32.90 RAP 116,ZZ ECC 1.4339

LNCH AZNTH LNCH TIN( L-i T|N( IN| LAT IN| LONG |NJ RT ASC IN| AZNTH IN| TI142 PC) CST TIN IN| Z LAY IN| Z LONG

90.00 1 3 19 26Z0.65 -26.91 68,87 511.69 99.17 1 47 0 ZOZO,? -19.36 60.54

90.00 IS 45 25 4596.56 12.17 193,90 306.06 64.24 17 I $2 )986.6 8.61 187.03

I00.00 2 50 l 2541.05 -28.18 48,06 311.44 100.40 ) 9 Z 1741.1 -Z6.46 )9.68

100.00 17 1 25 4541,59 15.34 175.29 _05.47 95.00 18 I) 46 5741.4 9.61 168.47

I10.00 ) 50 24 2089.55 -31,59 28.12 510.60 109,79 4 25 13 1499.5 -29.37 19.61

110,00 17 57 52 4165.68 16.59 160.22 )03.74 59.57 19 6 57 3565.7 12.25 155.98

DIFFERENT|AL CORRECTIONS N|0-COURg( (X(CUTION ACCURACY OReJT OETERNINATZON ACCURACY

TOE .0965 TRA -.4014 TC3 .5454 BAU .2119 5GT 7)0.2 SGR 441.9 SG3 lZZ,) ST 174.9 SR 354.1 S) 322.1

R0( -.)J69 RRA .0462 RC3 .2529 FAU .03937 RRT .2585 RRF -.5119 RTF -.6829 CRT -.647? CRS -.9796 CST .$193

FOE -.4046 FRA -.1675 FC5-1.2950 8SP ZO48 $G8 855.5 RZ) -.0499 RI5 -.6952 LSA 498.4 NSA 142.6 SSA 28.8

60( .))13 BRA .404| BC5 .60JZ FSP -)09 SGI 745.4 $62 419.2 THA 15.14 ELI 374.3 EL2 126.1 ALF 110.12

LAUNCH OAT( APR 29 1964 FLIGHT TIN( ?8.00 ARR[VAL DATE JUL 13 1964

HELI(X[NTR|C CONIC

RL 190.65 LAL -.00

RP 109.94 LAP -Z,55

RC 94,2?2 GL -15.44

PLAN(TOCENTR|C CONIC

C3 25.461 VNL 5.046

LNCH AZNTH LNCff TIN(

90.00 1 5 52

90.00 15 30 49

JK)O,00 2 51 311

100.00 19 47 23

110.00 3 50 4)

!|0.00 17 44 49

0ISTANC( 199,499

LOL 217.74 YL 29.480 GAL -9.88 AZL 92.59 HCA 97.)7 SNA 125.09 (CC ,25541 INC 2.5961 V! 29.950

LOP _05,lJ VP 37,088 GAP -11.45 AZP _JO,J2 TAL ZO$,69 TAP 291o08 RCA 95.64 APO 194.54 VZ 34.T85

GP |0.1| ZAL |55.85 ZAP 15.47 (79 3Z2.68 ZA( 145.4| [T( 26.50 ZAC 88.09 ETC 268,1Z CLP -11.78

OLA 9.6_ RAL 80.54 RA0 6568.0 V(L 12.118 PTH 2.17 VHP 7.665 OPA 35.A6 RAP 117.07 [CC 1.4190

L-I TIN( IN| kAT JNJ LONG |NJ RT ASC |NJ AZMTH ZNJ TIN( PO CST TIN |NJ 2 LAT IN| 2 LONG

2577.96 -28.41 65.85 309.04 100.61 1 48 _ 1978.0 -24.68 97.61

A912.O) IZ.92 195.39 304,00 94.58 16 4? Al 4012.0 9.40 188.49

2_00.24 -27.65 45.14 )O8,77 101.84 ) 9 59 1700,Z -25.74 36.86

4364.98 14.09 179.66 305.4) 65.55 -J8 0 8 3765.0 10.)7 169.81

Z052.79 -)0.96 25.44 30?.8) ]05,29 4 ZA 56 |492,9 -29.56 17,06

4195.Z0 ]7.06 161.55 301,75 59.92 18 54 )5 5985.2 IZ.g) 194.65

NIO-COURSI[ EXECUTION ACCURACY C_91T O(T[RNINA TION ACCURACY

SGT 749.8 SGR 448.5 $G3 I)8.0 ST 180.9 $R 541 .9 $S 362.9

RRT ,2910 _ -,5551RTF -.6965 CRT -.719) CRS -.9746 C$T .5769

SGe 87J.0 Rt3-.0589 RI) -.7116 LSA 509.8 NSA 142,1 SSA 29.5

961 ?8).) $62 419.6 THA 14,52 ELI 369,4 (LZ 116.6 ALF 113.31

01rF(R(NT|AL C(_R[CT/ON$

TO[ .1094 7RA -.5902 TC3 .5669 0AU .2Z!5

ROE -.5001RRA .0569 Re) .2912 FAU .04516

FOE -.4791 rRA -.2255 rC3-1.4675 BSP Z157

90( .5191 9RA .5844 8C) .8508 FSP -557

J694



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE JPR ZB 1964 FL]f_IT T|l_ 78.00 ARR]¥AL DATE JUL 15 1964

H£LJOCENTRJC CC_IIC

RL 150.63 LAL -,00

RP 10g.94 LAP -Z.6T

RC 95.996 GL -14.]5

PLANCI_ENTRIC C(_41C

C5 14.751 VHL 4.9?5

LN_H AZMTH LNCH TIN(

90.00 J T 58

90,00 J5 J6 54

IDO,0O 2 33 31

]OO.O0 16 34 Z

liD.D0 5 $l Zl

110.00 17 3Z 4Z

0ZFFER[NYJAL Cc_R[CTI(_6

T0[ .|186 TRA -.}6ZD TC) .6193 EAU .ZZS)

RO[ -.1615 RRA .0679 RE) .)111FAU .04767

F0E -.5566 FRA -.2899 _C3-1.6511 8SP Z118

B0E .3064 BRA .)68) 8C_ .6910 FSP -409

DISTANCE Z06.Z16

LOt. 217.74 VL Z6.640 GAL -6.88 A2L 91.67 HCA 90.93 SMA iZ6.10 ECC .ZZ7Z6 INC 2.67Z9 VI ZR.$eO

LOP _D8 .Z? YP 37.201 GAP °|0.39 A2P 69.96 TAL 204.93 TAP 295.46 RCA 97.44 APO | 54.76 V2 34.764

GP ID.63 ZAL 137.09 ZAP 17.95 ET$ )26°59 ZAE |41.76 EFE 27.05 ZAC 85.89 [TC 268.00 CLP -14.41

OLA 8.65 RAL 78._0 RAO 6568.0 V[L 12.088 PTH 2.I6 VHP 7.|97 0PA 14.10 RAP I17.81 ECC J.4D?}

L-I TIN( INJ LAY |NJ L(_4_ ]NJ RT ASC |NJ A2NTH INJ T|_[ PO EFT F|N ]NJ 2 LAT INJ 2 LONG

2537.68 -25.87 6).DZ 306.66 ID].9) I )D 16 1917.7 -21.97 54.87

4618.18 13.69 196.95 )02.16 64.97 16.14 J2 4038.4 10.20 190.01

1261.76 -27.06 41.41 306.16 |03.16 ) 11 I) 1661.6 -25.00 34.24

4389.5) 14.81 176.10 _01.61 6).?) 17 47 lZ )789.5 11.16 171.21

2016.20 -_0.32 22.95 _05.18 106.61 4 24 )9 1418.Z -17.?4 it.T0

4203.86 17.76 161.53 299.99 60.$0 18 4Z 48 )605.9 13.66 155.60

NI0-COUR_g[ EXI[CUT|ON ACCURACY ORBIT OETERNINATIO_I ACCURACY

SOT 799.| SGR 456.0 663 IS5.6 ST 187.1 SR 326.4 $$ 406.0

RRT .3262 RRF -.1987 RTF -.7046 CRT *.774_ CRS -.9690 C$T .6255

)GO 885.5 RZ) *.0707 RI3 ,.7236 LSA 5)3.9 NSA 142.9 S$A 29.7

SO| 779.8 SGZ 419.S THA 15.76 ELl 360.6 EL2 107.2 ALF 116.45

LAUNCH DAT[ APR 28 1964 FL|_IT TIN[ 80.00 ARRIVAL 0ATE JUL I ? J964

HELIOCENTRIC CONIC

RL i50.66 LAL -._

RP 108.99 LAP o2.76

RC 57,B01 GL -I5.Z5

PLAN(T_ENTRJ¢ CONIC

C3 14.20! VHL 4.919 0LA

LNCH AZNTH LN_H TZN[ L*I TIN( INJ LAT

90.00 I 10 19 2499.68 -25.$]

9D.DO 13 ) 44 4Q85.19 14.46

]0O.OO 2 )5 40 1225.47 -16.49

JOD.OO i6 21 24 44|4.79 ]9.16

lID.D0 ) 92 18 1985.65 -29.66

110.00 17 Z| 19 4127.59 18.46

OIFFERENTIAL C(_RECTICBd6

TO[ .12R7 TRA -.)455 TC) .6445 6AU .2)6Z

RO[ °.2635 RRA .0796 RC_ .1451 rAU .D$2|1

roe -.6545 FRA -.35_ rC)-1.8642 gSP 2171

BO[ .Z91_ 8RA .1541 8C3 .?_Ol rSp -4_

Oi$TA_:[ 2XZ.943

LO(. 21?.74 VL 28.783 GAL -6.89 AZL 91.79 I'_A 9).89 )NA IZ?.D2 ECC .22008 INC 2.7899 Vl 29.380

LOP _1|.44 VP 17.)01 GAP -9.78 AZP 89.81 TAL Z08.|4 TAP Z99.83 RCA 99.07 APO J54.98 V2 34.784

GP IJ.61 ZAL J18oj1ZAP _.84 E78 129.65 ZAE 141.13 EYE Z8.D_ 2AE 89.68 ETE 167.9i CLP -J?.J?

7.64 RAL 77.59 RA0 6568.0 vEL _2.066 PTH 2.|6 YHP 6.756 DPA )4.85 RAP 1|B.42 ECC 1.3985

INJ LONG INJ RT ASC |NJ AZNTN INJ T|N_ POCST TIN ]NJ 2 LAT INJ 2 LONG

60.38 304.51 103.14 ! 52 19 1899.7 -21.15 52.51

198.56 300.6(3 65.39 16 ZI 29 4065.) 11.02 191.57

39.89 304.21 |04.58 ) 12 45 1615.5 -Z4.26 31.80

|79._ _D0.06 64.15 17 )4 59 1614.8 11.96 1T2.66

Z0.6A 301.17 107.83 4 25 24 1185.6 -26.94 12.51

165.78 298.47 60.72 16 31 42 )627.4 14.44 157.00

N;0-COURSI[ EXECUTION ACCURACY C:IR8|T DETERMINATION ACCURACY

9GT 767._ $GR 465.7 SO5 175.4 $_ 194.0 SR )08.4 S) 451.2

RRT .16_9 RRf" -.4489 RTr -.7106 CRY -.8217 CRS -.9624 C)r .6655

$08 89?.8 R_) -.0849 Rl] -.7545 LSA 561.7 NSA 144.5 SS4 29.9

SG! 793.8 $GZ 419.5 THA 17.48 EL_ 151.2 ELI 96.8 ALF |Jg.86

LAUNCH DATE APR 28 1964 FLIGHT TIH( BZ.OO ARRIVAL DATE JUL 19 1964

HELlEnE%TIlE CONIC 0ISTANCE 219.640

RL 150.65 LAL -.O0 LOt. 217.74 VL 26.909 G_L -6.90 AZL 92.91HCA 96.85 $NA 127.86 [C_ .21177 INC Z.9078 Vl 29.560

RP 108.94 LAP -2.89 LOP 114.60 VP 37.195 GAP -6.98 AZP 89.6) TAL 207.26 TAP 104.|_ RCA JOD.$Z APO 155.19 V2 14.784

RC 99.6?6 GL -16.|) GP 12.51 ZdL 119.02 ZAP 23.52 ET$ })Z.ID ZA[ 14Z.J0 [T[ 29.29 2AC 90.58 ETC 267.66 CLP -20.D?

PLAN(TO_EN_RIC CONIC

C3 Z).79_ VNL A.877 OLA 6.8) RAL 76.40 RAO 61_.0 V[L 11.048 PTH 2.J5 VHP 6.348 DPA )5.67 RAP JJ6.69 ECC 1.5914

LNCH AZNTN L_H T|_q[ L-J TJPq[ JNJ LAY JNJ LONG INJ RT ASC INJ AZNTN INJ TIME F_ C$T TEN ]NJ Z LAT INJ Z LONG

90.00 J i) 57 2461.74 -24o71 57._ )02.65 104.25 i 54 41 1661.7 -22.53 49.92

90.00 14 51 2'0 4692.79 15.21 200.111 299.29 65.64 16 9 32 4092.7 11.84 195.16

100.00 2 38 9 2191.16 -25.69 57.52 _02.31 |06.49 ) |4 )9 1591.2 -21.92 29.52

IOO.O0 16 9 _0 4440.56 16.12 181.I) Z98.71 64.60 17 23 31 1840.6 i2.?? 174.14

liD.D0 ) 5) 16 1954.91 -29.0'0 18.49 )OI.Z) 108.94 4 26 12 1354.9 -E6.14 10.48

110.00 17 ID 30 4149.57 19.12 161.08 297.I7 6|.|7 16 21 19 5649.6 15.22 158.24

D_FFERENTIA_ C_RECTION$ N|O-C(_JRSI[ [XI[CUTION ACCURACY _8|T 0ETERNINA T[ON ACCURACY

TO[ .1177 TRA -.))07 TC) .66Jl _AU .242| SOT 771.) 6(d_ 476.3 SO) 197.6 ST 200._ $R _67,2 $$ 501.8

ROE -.2427 RRA .0921RC_ .1776 FAU .05743 RRT .401_ RRF -.5_3_ RTF -.7111 CRT -.6627 CR$ -.9543 CST .6996

F0E -.7657 FRA -.4165 rC3-2.0_4 8SP 2117 SOB _7.6 RZ) -.IDZ_ RI3 -.744| LSA 595.5 NSA 146.6 SSA 28.9

80[ .2790 6RA .1411 8C$ .7613 FSP -566 90! 804.8 602 41_.5 7HA 19.59 ILl 359.8 ELZ 85.8 ALF J21.51

LAUNCH OAT[ APR 18 1964 FLIGHT TI_4E 84._ ARRIVAL DATE JUL 2] 1964

HELZOCENTRIC CCNIC

R; I10.63 LAL -.DO

RP IDR.R4 _AP -2.96

RC 61.614 GL -17.00

PLAN[TOCENTRIC CONIC

C) 21.474 VffL 4.845

LNCH AZNTN LNCH TIH(

9_.OO ] 16 55

90.00 14 )9 41

lOO.OO 2 40 97

1DO.DO 15 58 Z0

110.00 ) 55 l'O

110.00 17 0 L_ AE_2.Z?

olrFERENTIA_ _ONR£CT|ON$

TO[ .1452 TRA -.)J88

ROE -.1195 RRA .ADS4

FOE -.Bg)R FRA -.5195

BD[ .2612 8RA .5158

DI$TAN_[ Z16.318

LOl. 2J?.?A VL 27.02J GAL -6.9J AZL 93.0) HCA IDO.DI _44 |ZB.60 ECC .10827 JNC _.OZT2 v! 29.560

LOP 117,76 VP 37.4?7 GAP -8,Z) AZP 89.47 TAL 208.)? TAP 308.17 RCA 101.81 APO 195.39 v2 34.789

GP |_.49 ZAL |_9.79 ZAP 26.6_ [75 )$4.11 ZA[ 142.06 [TE 30.86 ZAC 91.57 [TC 267.84 CLP -25.14

9.67 RAL 75.36 RA0 6S_8.0 VEL 12.035 PTH 2.15 VHP 5.986 074 36.6) RAP 119.19 ECC 1.36630LA

L-J TIN[ |NJ LAT INJ LONG |NJ RT A$C INJ AZNTN INJ TIN( P_ CST TIN [NJ 2 LAT INJ 2 LONG

2429.6) -24.14 55.58 )01.01 105.27 ! 57 25 1819.6 -21.81 4T.68

47Z0.45 15._9 ZOI.8? 198.11 66.31 15 58 11 4120.5 12.66 194.?B

2158.62 -25.28 3S.19 3(30.66 106.51 $ 16 55 1558.6 -22.78 27.19

4466.?0 17.08 181._1_ 297.61 65.09 |? 11 4T )566.? 13.58 175.66

1915.61 -28.34 16.49 299._3 |09.96 4 2? 26 1325.8 -25.36 8._8

19.96 I86.41 196.08 6|.65 |8 11 39 3672.3 16.0I 1_9.52

N_O-_t.)_ _C_7]ON ACCURAC_ ORBIT DETER_'|NATJON ACCURACY

SOT 789.S SGR 494.9 $03 221.5 ST 206.8 SR 262.6 55 554.4

RR7 .441I _ -.9607 RTF *.7117 CRT -,B95| CR$ -.9417 CST .7_60

SG0 914.9 R25 -.1224 R]3 *.7528 LSA 629.4 NSA 149.0 SSA 28.1

SGI 812.6 $G2 410,3 TNA 22.06 ELI 525.9 [L2 74._ ALF lZT.47

YC3 .6681 8AU .2_68

RE3 .4151FAU .D6)3A

rC)-2.))6J B$P 2)SJ

8C3 .7869 FSP -613

1655



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUNCH 0ArE APR Z8 J964 FLIGHT TIN( 86.00 ARRIVAL OAT[ JUL 23 J964

MELIO4_ENTRIC CC_d|C

RL 150.63 LAL -.00

RP I08._) LAP -3.07

RC 6},608 GL -17,86

PLANETOCENrR|C CON_(

C3 Z).ZSd VHL 4,811

LNCH AZNTff LNCH TIN(

90.00 ] 20 3_

90,00 14 Zg 45

JO0,O0 Z 44 8

I00.00 15 47 53

IJ0,O0 3 _7 17

llO.O0 16 91 3

COL ZJ7.74 VL Z7.180 GAL

LOP _10.93 _P 37.$49 GAP

GP 14.58 ZAL 140.40 ZAP

01$T4NCE Z)Z.979

-6.9Z AZL 93.19 HCA 103.17 SNA

-7.51 AZP 89.Z8 TAL 209.17 TAP

19.89 {T$ 338.87 ZA[ 14Z.19 ET£

IZ�.Z? ECC .Z0348 IN( 3.1490 vJ 29.580

31Z.S) RCA |OZ.$? APO ISS.58 vZ 34.76f

18.81ZAC 92.65 [TC _67.88 CLP -16,36

OLA 4.71 RAL 74.4) RAO $)67.9 V[k 12.0Z6 PTH 2.15 VHP ).$11 OPA 37.72

L-I T11_ |NJ LAT IN| LONG |NJ RT AS( IN| AZNTH IN| TIN| PO (ST T|M

2197.09 -23.54 $$.38 Z99.60 106,Zl Z O )Z 1797.1

4749.39 |6.75 Z01.$8 Z�?.ZO 66.83 ¢9 4? 54 4148.4

Z127.99 -14.66 33.19 299.Z) 107.49 ) 19 )6 1527.6

4493.13 |7.83 184.3| 196.70 61.60 17 Z 46 3891.|

1898.lZ -27,68 14.60 298.06 110.90 4 29 6 J298.1

4195.38 213.70 167.81 295.Zl 68.1? 18 2 19 )695.4

01FF£RENTIAL CClIR[CTIOHS

TO[ ,1916 TR4 -o3089 TC3 .6668 8AU .Z$1Z

RD£ -.1911 RRA .IZ0I RC3 .4569 FAU .069_NS

FO[-I.04ZI rR4 -.6E54 FC3-Z.6047 B)P 1405

60£ .1496 BRA .33|4 B(3 ,808J F)P -?OZ

N[0-COURS( EX[CUTION ACCURACY

5GT 761.6 SGR 916.8 SG3 250.4

RRT .4797 RRF -.6Z00 RTK -.7076

SGB 921.Z RE3 -.1448 R|) -.7619

$GJ 8|8°? SGZ 411.4 ?HA 19.11

RAP |19.30 ECC 1.3827

IN| Z LAT IN| 2 LONG

-11.09 49.$7

13.4? 196.43

-_Z.04 19.57

|4.38 177.Zl

-_4.59 6.80

16.8| |60.84

C_RBIT OETERMINATIOH ACCURACY

ST ZJ2.2 SR 2)3.9 $S 611.3

CRT -.9Z16 (RS -.9280 (ST .7470

LSA 670.6 NSA 151.Z $SA 27.2

ELJ )09.8 EL2 61.4 ALF 131.9g

LAUNCH OAT[ AP_ 18 1964 FLIGHT TIN( 88.00 4RRIVAL OAT[ JUL 25 1964

HELIO([NTRIC CON|C

RL |50.6_ LAL -.00

RP IO8.93 LAP -$.|4

R( $5.65Z GC -18.71

PL4N(TOC(N_R|C CC_IZC

C3 Z3.107 VHL 4.807

LNCH 4ZNTH LN_H T_N_

90.00 I 14

90.00 14 18 11

JO0.O0 Z 47 44

I00.00 15 38 7

110.00 4 0 J

110.00 16 4Z 19

OZSTANC[ Z39.608

LOt, 717.74 VL 27.Z06 GAL -6.91 AZL 93.Z? HCA J06.31 _4A JZ9.86 ECC .19932

LOP _4.09 VP $7.G|4 GAP -6,81 AZP 89.08 TAL Z_0.27 TAP 3|S.e_ RCA _03.98

GP 15.79 ZAL 140.85 ZAP )3.40 [TS 337.42 ZA£ 142.48 [T£ 35.[9 ZAC 93.89

OLA 3.76 RAL 73.67 RA0 6567.9 VEL IZ.OZO PTH Z.|5 VHP 5.287 OPA 38.95

k-J TZN[ iN| LA7 IN| LONG IN| RT A$C ZNJ AZNTH XNJ T|N_ PO (ST TZN

238_.91 -22.93 51.30 298.40 107,09 2 4 4 1765.8

4776.57 17.50 Z05.3l 296.48 67.38 15 38 8 4176.G

Z097.78 -14.04 _1._0 Z98.0| I08.3Z 3 ZZ 4Z ]497.8

4519.84 18,57 185.94 196.00 66.15 16 )3 ZG 3919,8

187J.57 -ZToOZ |Z.8Z 296.80 111.78 4 )J 13 1271.6

43|8.81 11.44 |69.2) 194.54 62.71 17 54 18 1718.$

01rFCRENTIAk CO_RECT|(_I,

TOE .1531 TR4 -,3047 TO| .6509 BAU ,23)8

ROE -.1636 RRA .I)SI RC3 .)0|5 FAU .07709

r0(-J.2065 rRA -.73lEO rC3-Z.8884 8SP 2408

8oE .2241 8RA .3335 BC3 .B_17 FSP -797

|NC 3.1740 Vl 29.)60

APO 159.74 v2 34.790

(TC 167.96 (LP -29.6Z

RAP JI�.Z0 [CC 1.3803

JNJ Z LAT IN| Z LONG

-20.37 A3.56

_4,26 198.11

-21.31 21.46

l),J9 178.78

-23.81 9.11

17.61 16_.19

_6[T O(T(RNIflATI_q ACCURAC_

ST 113.6 SR 20|.S S) 669.9

CRT -.9449 CR$ -,9033 (ST .7934

LSA 714.6 N$A 193.6 $SA 26.1

ELl _89.9 ELZ 48.8 ALF 136.77

NIO-COURS( (I¢(CuTION ACCuRACy

SGT 746.6 $GR 544.8 5G3 280.6

R_T .5091 RRF -.6780 RTF -.6939

SG6 92A.Z RZ3 -.1707 RI3 -.77J1

$GJ 819.6 SG2 427.1 THA 28,91

LAUNCH OAr( APR 18 1964 FLIGHT T]I_ 90,00 ARRIVAL DATE JUL 27 1964

HELZC_ENTRIC C(_|C

RL 1_0.6) LAL -.00

RP 106.91 LAP -3.21

R( 67.?40 GL -19.39

PLANI[TO(£NTR|( CONIC

C3 23.02t VNL A.798

LN_H AZNTH LN_N TIll4_

90,00 I 29 8

90.00 14 _ 55

100.00 Z _1 48

100.00 |5 28 5T

JlO.O0 4 3 )

110.00 J6 34 IJ

0ZFYERENT|AL CORR(CTZON$

TDE .|904 TR4 -.3050 TC3 ._ZZ3 8AU .1558

ROE -.1299 RNA .1519 NC3 .5510 FAU .08479

r0£-l.399Z rRA -.8465 FC3-3.|885 85P 1406

60( .|987 8RA .3412 9C3 .8_12 FSP -_02

01STANCE 246.216

LOt, 217.74 vk 27.2_0 GAL -6.92 AZL 93.40 HCA 109.49 SNA |30.18 [CC .1957Z IN( 3.4031 VI 29.560

LOP _??.Z6 vP )7.670 GAP -6.16 AZP 89,86 TAL ZJ|.08 TAP 120,97 R(A 104.86 APO 159.89 V2 34.793

GP 17,11ZAL 141.16 ZAP 37.14 iT) )}8.87 ZAE 14Z.88 ET[ )$.09 ZAC 9_.11 [TC 168.09 CLP -33.48

OLA 2,81RAL 7).03 RA0 6567.9 V(L 12.017 PTH 2.14 VHP 4.991 0PA 40.33 RAP 118.86 ECC 1,3799

; L-| TIM( IN| LAT IN| LONG IN| RT AS( IN| _ZMTH _NJ TJM[ PC) (Sf TIN IN| 2 LAY IN| 2 LONG

2335.51 -Z2.31 49,Z9 Z97.19 107.91 Z 8 4 1735.5 -19,69 4|.63

4805.0) 18.13 207.07 Z95.96 67.95 19 19 0 4205.0 15.08 199.91

2069.91 -23.4! 29.28 296.99 109.1A ) 26 16 1468.9 -Z0.56 21.61

4546.8_ 19.31 167.61 295.49 66.7) |6 44 44 )946.9 19.99 180,39

1845.90 -16.16 I|.|J 19).75 111.59 4 )) 49 1245.9 -Z).O? 3.50

4341.67 ZZ.|7 170.69 294.06 63.29 17 46 )4 )742.7 |8,4| 16).5B

N|0-COURSI[ (xECuT3ON 4(CURACY ORBIT O£TERMINATION ACCURACY

SOT 721.4 $_,,J_ 580.$ $03 313.4 ST 211.1 SR 165,) $S 731.3

RRT .SZTG RRF -.7332 RTF -,ST05 CRT -.9623 CRS -.8575 CST .?t??

568 928.7 RZ3 -.1969 Ri) -,7812 LSA 762.8 NSA |)S.6 SSA 29.0

SOl 918.1 $GZ 419.) THA )3.66 ELI Z69.7 [LE )5.7 ALF 142.19

_AUNCH OAT£ 4P_ 78 1964 FLIr,_T TIM[ 9_.00 ARRZVAL DATE JUL 29 196&

HELIO¢(NTRZ( CONIC

RL 150.63 LAL -.00

RP |08,90 LAP -3.Z6

R( 69.866 G_ -ZO.A5

PLAN_TOC[NTR|C (ONIC

C3 22,985 VHL 4.794

LNCH AZNTH LN_H ?_M_

90,00 J 34 7

90.00 13 39 )3

100.00 Z 56 19

lO0.O0 15 20 21

110.00 4 6 34

J]O.O0 16 E6

D_FF[R[NTI4L C_R[CT_(_N$

TOE ,1435 T_A -.30_ TC3 .5821 6AU ._581

R0[ -.0911 RRA .1715 RC_ .(IO58 F4U .09305

F0[-1.6099 FRA -.969| rC3-3.5041 8SP 1431

80[ .1700 BRA .39A0 8C3 .840J FSP -J0Z0

0ZST_NC[ _SZ.799

LOt. ZI?.74 YL Z?.343 GAL -6.92 AZL 93.54 _CA 112.69 SNA

LOP 3_0.43 VP 37.710 GAP -5.5) AZP 88.64 TAL ZJ|. 78 TAP

G@ 18.)? ZAL ]41.31 Z_P A1.1| (T$ 340.27 ZAE 141.31 ET[

13_.81 E(C .19261 INC ).93?4 VI 19.990

324.43 RCA 101,61 APO J56.02 VZ 34.797

4|.9) ZAC 96.50 [TC 168.28 CLP -)7.3?

OLA !.87 RAL ?Zo52 RAO 6567,9 V(L IZ,011 PTH Z.J4 VHP 4,?2) OPA 41,87 RAP 118.Z_ [C( 1.3783

L-| TJM_ |NJ LAT |NJ LONG |NJ RT A$C |NJ AZMTH ZNJ Til, q[ I_) (ST TIN IN| Z LAT IN| 2 LONG

ZX15,8_ -EI.87 47,3S 198._7 |08.69 Z 12 33 1701.9 -18,91 39,76

483),94 |8.96 Z08.8_ 293.61 68.5? 11 20 27 423).9 19.86 201.56

ZO40.113 -ZZ.77 Z?.66 Z�S.IG 109.91 ) 30 _ |440.7 -19,66 19.66

4574.35 _O.04 J89,38 295,16 67,34 16 36 36 3974,4 16,79 161.04

1810.8_ -2).70 9,47 194.89 111.36 4 36 15 1210.8 -ZZ,32 1.95

4366.98 2_.91 171.19 293.76 61.91 J7 39 23 3767.0 19.Z! 165.O0

M|O-COt_$1[ [XI[CUTION ACCURACY ORB|T DET[RNZNATION ACCURAC_

$GT 691,4 SCAI 6_5.5 S03 349.0 ST 205.1 SR 116.) SS 796.B

RRT .)308 RRF -.78)9 RTr -.6318 CRT -.9741 CRS -,75)4 (ST .?299

SG8 911.4 RZ3 -.1164 R]) -.7968 LSA 817.0 NSA 197.2 $SA 23.9

$61 817.9 $GZ 448.) THA )9.6) £LI 239.6 (L2 24,9 ALF 148.68

J6)6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964}

LAUNCH DATE APR 25 1964 FLIGHT T|N_[ 34.00 ARR|VAL 0AT_ JUL 31 1364

HELIOCENTRIC C(_q|C

RL 130.63 LAL -.O0

RP 108.89 LAP -3.$1

RC 72,026 GL -21,34

PLAN_TOC[NTRIC ¢(_4IC

C3 22.993 VHL 4.795

LNCH AZNT_ LNCH TINI[

30.00 I 39 57

90.00 13 _! 19

IOO.OO 5 | Z3

IOO,OO 15 lZ 14

110.00 4 1O 57

lID.DO 16 J9 30

01FF£RENTIAL (QRRECTJON_

TOE .12/3 TRA -.SZZO TC) .5241 8AU .ZSOZ

ROE -.0475 RRA .1911RC) .664? ¥Av .10144

ro(-J.#31Z rRA-I.0908 FCS-$.SIgS gSP 2431

BD£ ,J)6B ISRA .3743 B¢3 .B464 FSP -JJ]B

0|STANCE Z59.356

LOL Z17.74 VL 2T.396 GAL -6.91 AZL 95.68 HCA 115,S1 SNA 131.20 ECC .18393 ]NC 3.6780 Vl Z9.380

LOP 335.60 vP 5T.765 GAP -4,95 4ZP 88,40 T4L ZIZ.5? TAP 328.18 RCA 106.28 APO 136.12 VZ 34.802

GP ZO.I5 ZAL 141.54 ZAP 45,5Z ITS 541.70 ZAE 14}.$5 [T[ 45.67 ZAC 95.00 [TC Z68.54 CLP -41.30

0LA .3Z RAL 7Z.14 RAO 6367,9 VEL lZ,Ol3 PTH Z.I4 VHP 4.485 OPA 43.5? RAP 117.34 [C¢ 1,3?84

L-| TJN_ |NJ LAT ENJ LONG ]NJ R1ASC |NJ AZNTN INJ TIldE PO CST TIN INJ 2 LAY INJ 2 LONG

22?6.38 -Z1.02 43.49 Z95.93 IOg.4Z 2 17 54 1676.6 -18.18 3?.92

456}.41 lS,Sg ZlO.?4 295.46 69.ZZ 15 |Z Z5 4265.4 16.68 205.35

ZOIZ.gZ -ZZ.II ZS,6Z Z95.50 110.65 3 34 56 141Z.8 -19.10 18.1E

4(_Z,4J _0,76 191,10 Z95.OI 68.00 IS Z8 57 4002.4 |?.39 185.73

1796.15 -ZS.0Z 7.87 294.Z0 114.09 4 40 33 1196.1 -21.35 .43

439].gS 23.64 173.75 293.94 64.56 |? 3Z 42 3791.3 20.0Z 166.46

MID-COURSE EXECUTION ACCURACY C_gIT DET[RN|NATJON ACCUftACY

_T 651.3 sr_R 6?9.5 SG3 395.5 ST 192.5 SR 91.0 65 062.4

RRT .5055 RRF -.SZ?5 RTF -.5764 CRT -,9317 CRS -.4703 CST .6814

SGE 941.Z RZ5 -.Z233 RL3 -.9175 LSd 873.7 NS4 138.3 S3A ZE.8

SGJ g]?.O SGZ 497,3 THA 47.39 ELI 210.7 ELI 30.2 ALF 133,T0

LAUNCH OAT[ APR 29 1964 FLIGHT TIH( 96.00 ARRIVAL DATE AUG Z 1964

H[LIO4_[NTRIC CONIC

RL 130.63 LAL -.00

RP lOS.S? LAP -3.35

RC 74.214 GL -ZZ.Z6

PLANCTOCENTRIC CONIC

c3 23.040 VHL 4.gOD

LNC_ AZHTH LNCH ?_N_ L-_ TIN( INJ LAT

90.DO I 43 41 Z247.28 -213.35

90.00 13 43 10 4893.?| 2'0,40

JO0.OO 3 ? Z 1994.95 -21.43

lO0.DO 19 4 31 4631.Z? Zl.49

llO.OO 4 15 14 1771.46 -24,33

lID.DO 16 |_ 49 44J?.52 24,3_

DIFFERENTIAL (_R_CT]ONS

TO[ .104? TRA -.341Z TC3 ,450I BAU .Z636

ROE ,OOlg RRA .Z117 RC3 .?Z?? FAU .10979

ro£-Z.D?19 rRA-I.ZI06 rC5-4.1255 gSP 24_?

80[ .1045 6RA ,4019 EC3 .$35? FSP -J259

DISTANCE ZGS.SgS

LOL 217.74 ¥L Z?.441 GAL -6.89 AZL 93.83 PICA 118.97 SI4A 151.51 [CC .18766 INC 5.8264 vl Z3.580

LOP 339.?? VP 3T.800 GAP -4.35 AZP 88.J4 TAL 212.84 TAP 35|.81 R(A 106.83 APO 156.19 V2 34.80?

GP Z1.$5 ZAL _4J,21ZAP 49o79 ETS 343.Zl ZAE 144.25 ETE 50,4? ZAC 99.62 ETC 268,86 CLP -45.89

OLA -.04 RAL ?l.gg RAO 6567.9 VCL 12.017 PTH Z.14 VHP 4.Z78 0P4 45.42 RAP 116.03 [CC 1.3T32

JNJ LON_ JNJ RT A$C INJ AZNTH JNJ TIN{ PO CST TIN INJ _ LAT JNJ Z LONG

43.56 295.45 liD.iS Z 23 10 164T.3 -17.42 36.11

2IZ.S? 293,4? 69.9_ 15 4 44 4Z93.? 17.49 Z03,21

Z3,83 195.01 111.35 3 40 ? 1385,0 -18.34 16.40

|92.93 295.03 68.70 16 21 43 4031.3 18.40 183._0

S.Z9 293,67 114,79 4 44 45 1171.5 -20.78 338.94

175.57 296.?0 65.27 17 26 26 5817.5 Z0.84 168.02

NJO-C(_J_E EX[CUTJON ACCURACY CIRSJT DET[_NJNATJON ACCURACY

SGT 606.8 $GR 745.0 SG3 422,3 ST 173.3 SR 78 .? SS 923.1

RRT .4419 RRF -.8640 RTF -.4SZg CRT -.6520 CRS .206Z CST .$850

SG8 959,3 RZ3 -.2024 R13 -.8473 L$A 933.0 N$A 139.6 SSA 21.6

SG] g24.5 SG2 490.6 THA 37.58 ELI 183.J ELI 38.4 ALF 162.30

LAUNCH DATE APR 28 1964 FLIGHT TINt[ 9B.DO ARRIVAL OAT[ AUG 4 1964

HELI_[NTRIC CONIC

RL 1_0.63 LAL -.OD

RP 108.8_ LAP -3.5?

RC 76,4Z7 GL -Z3.2|

PLAN4ETO(ENTRJC CONIC

C3 23,|24 VHL 4.809

LNCH AZNTH LNCH TIN_

90.00 ! 32 26

90.00 13 35 18

IOO,DO 3 13 18

IOD,OO 14 37 7

110.00 4 20 28

110.00 16 6 27

OIFFER(NTI4L C(_RECTION$

rD[ .07Z6 IR4 -.3698 TC3 .3615 84U .270!

ROE .037? RRA .2333 RC3 .795Z FAU ,lI?9?

F0(-2.3Z60 FRA-].3262 FC3-4.4169 BSP 2350

80( .09Z7 gRA .4349 BC3 .8736 FSP -1366

OISTA_[ 272.399

LOt. 217.74 VL 27.476 GAL -6.87 4ZL 93.98 HCA 122.15 SNA 131.?7 [CC .18371 INC 3.3843 vl 23.560

LOP 339.94 VP 37.8_Z GAP -3.79 AZP 87.99 TAL 213.20 TAP _35.34 RCA 107.30 APO 136,24 VZ 34.813

GP 25.66 ZAL |40,95 Z4P 34.40 ET8 544.83 ZAE 144.30 [TE 55.98 ZAC 101.$3 ETC 269.26 CLP -S0.33

OLA -1.02 RAL 71.74 RAD 656?.9 VEL 12.021PTH 2.13 YHP 4.]02 OPA 47.42 SAP 114.49 ECC 1.3806

L-I TIN I[ ]NJ LAT INJ LONG INJ RT ASC [NJ AZMTH 1NJ T|N_ I_) CST TEN )NJ 2 LAT INJ 2 LONG

Z217.63 -;9.64 41.67 293.13 110.82 2 29 24 1617.6 -16.64 34.23

4925.12 21.13 214.69 293.65 ?0.69 14 5? 23 4325.1 18.30 ZO?.16

1936.76 -Z0.72 22.04 294.68 112.04 3 45 55 1336.8 -17.33 14.68

465|,ZI 22.ZI 194.96 295.Z3 69.4? 16 |4 48 4061.2 19.22 187.34

J746,37 -Z3,6I 4.?| Z95,30 115.47 4 49 54 ]146.6 -19,96 337.43

4444.]8 Z5.13 177.09 295.92 66.05 |7 20 51 5944.2 21.68 163.63

NI0-CCIJRS( [XI[CUTION ACCURACY Oq'B[T O[TERNINATION ACCURACY

SGT 565.2 5(J_ g16,7 9G3 439.0 ST I57,4 SR 110,3 $$ 997,6

RRT .3Z35 RRF -.8940 RTF -.3417 CRT -.2737 CRS .7489 CST .4033

SGe 995.2 RZ3 -.1437 R13 -.8840 LSA 1003.0 NSA 160.2 SSA 20.5

SG| 850.5 SGZ 513._ TH4 69.58 £LI 162.4 ELZ 103.0 ALr 16I.d/

LAUNCH D4T[ 4PR 28 1964 FLZGHT Tll,_ IDO.O_ ARRIVAL OATC AUG 6 1964

H[LIC)_ENTRZC CONIC

RL 130.63 LAL -.00

RP 108.83 LAP -3.39

RC 19.660 GL -Z4.2_

PLANI_TO_£NTR_C CONIC

C3 23.Z45 VHL 4.821

LNCH AZNTN LNCH ?IN_

90.00 J 39 54

90.00 13 Z7 38

100.00 3 20 18

I00.00 14 49 35

110.00 4 26 21

llO.OO lg 0 21

OlFF[R[NTIAL CDWRECTION$

TO[ .DZgD TRA -.401J re3 ,ZS43 BAu .2797

RO( .II_N_ RR4 .254g RC3 .8534 FAU .12514

F0[-2.5778 FRA-I.4231 FCS-4.SgOI gSP 2688

80£ .I222 8RA .4751 8C3 .9001 rSP -|496

DISTANCE Z?g.Sg5

LOL 2|?.74 VL _7.504 GAL -S.83 AZL 94.15 HCA 125.50 SNA 131.97 Ecc .Ig404 [NC 4.1353 vl ZS.flSO

LOP 343.11 vP 37.858 GAP -3,26 AZP 87.60 TAL 213.45 TAP 535.75 RCA 107.68 APO 156.26 V2 34.8Z0

GP 25.6Z Z4L 140.55 ZAP 59.Zl ETS 346.65 ZAE 144._1 ErE 62.|2 ZAC 105.18 £TC 269.72 CLP -3_.41

OLA -Z,04 RAL ?l.?Z RAO 6557.9 VEL 12.026 PTH Z.I5 VHP 3.939 0PA 49.53 SAP J12.31CCC 1.3623

L-I TIM( INJ LAT INJ L(_IG |NJ RT ASC INJ AZNTH [NJ TIN[ PC, CST TIN INJ 2 LAT INJ 2 LONG

ZJ87.27 -J8.90 39.75 294.96 IJI.49 2 36 Z2 1387.3 -13.81 _2.4_

4958.02 Z|.85 216.83 zgs.0! 71.53 ]4 50 16 4558.0 ]9.13 Z09.ZZ

1927.95 -19.97 IS.Z3 294.49 ll2,?l 3 52 26 1327.9 -16.TZ _2.9_

4692,57 Z_.95 196.90 295.60 ?0.30 |6 g 8 4092.6 20.03 189.30

1721.]5 -Z_.83 3.1Z 293.09 |]6.14 4 53 3 112J.2 -19.13 355.9_

4472.15 25.89 I?S.90 294,33 66.86 ]? 14 33 3872.1 22.34 171.3_

NI0-C_SI[ EXECUTION ACCURACY ORBIT 0£ T£RNINA TJON ACCURACY

SG? 33?.4 SC._ 997.| SG3 492.1 ST 147,1 SR 169.3 55 1063.1

RRT .1339 RR_ -.9172 RTF -.]296 CRT -.3243 _RS .9140 CST ,0661

SG8 I045.? R23 -.0592 RI3 -.9]54 LSA 1074.4 MSA 160.8 S$A 19.3

8Gl 901._ SG2 329,9 THA 82.98 ELI 184.7 EL2 128.D ALr I_Z.99

163?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAUNCH 0AS) APR Za 1964 FLIGHT Tittle tOZ.OO ARRIVAL DATE AUG 8 1964

H[L[<X:[NTRXC CONIC 0[STANC£ 285.$15

RL 150.65 LAL -.00 LO(. 217.?4 VL 27.525 GAL -6°79 AZL 94.34 MCA 128,46 SNA |32.JZ £CC .18262 JNC 4.3366 Vl 29.380

iP IOI.SI LAP -3.39 LOP 346,28 VP 37.B#0 GAP -Z,73 AZP 8?.30 TAL ZI3,58 TAP 342.05 RCA 107,59 APO 156.23 v) 54.82?

RC 80.91Z GL -ZS.Z9 GP Z?,65 ZALI40.DO ZAP 64.)5 ITS 348.69 ZA[ 144.16 IT[ 68.76 ZAC 103,J] [TC Z70,ZS CLP -60.SZ

PLAN_TOC[NTR|C CON|C

CS ZS.40Q VHL 4.BS0 OLA -S,]I RAL ?|.80 RAO 6568.0 VCL 12.053 PTM 2,]5 VHP S.8A8 DPA 33.?4 RAP J|0.14 [CC ].3832

LNCH AZNTM kNCH T;M( L-I TIM( ZNJ LAY |NJ LONG ]NJ RT ASC |NJ AZNTH IN) TIN) PO CST TIN |NJ 2 LAT ZNJ _ LONG

90°00 Z 8 |I 2|35.8) -18.]0 57.79 294,94 i|Z.|5 Z 44 ? 1555.8 -]4.94 ]0.55

90.00 J3 ZO Z 4992.85 2Z,58 Z|9.]Z 296.54 72.43 14 43 IS 4592.9 J9.97 2Jl,AZ

]O0.OD 3 2B 3 1898.10 -19.18 ]B.S? 294.A6 11).)8 5 39 A3 )298.1 -15.53 )1.)3

100,O0 14 42 SO 4725.80 23.69 199.09 296.14 7|.ZZ 16 | 35 4|23.8 20.9! J9i.40

110,00 4 SZ 59 |694.89 -22.06 ),S0 295.02 116.80 3 | 14 1094,9 -|8.Z8 354.40

JlO,OO J5 54 24 4501.77 26.67 180.8_ 294.91 67.78 J? 9 26 390|.8 23,42 J73.20

01FF[R[NT|AL CORR[CTIONS N|0-CCU'RSI[ [XlECUT|ON ACCURACY ORBIT OET[RNINA T[ON ACCURACY

TOE -.OZSZ ?RA -.4AZ_ TC5 .|_5J BAU .2947 ]GT 54).| S(_ 984.8 SG3 52|.7 ST J60.9 SR 243.6 S| ;J28.3

RO[ .IB6_ RRA ,Z755 RC) .9)24 YAU .15|Z$ RRT -.1|74 RRF -.9333 RTF .1354 CRT -.3?94 CRS .9646 CST -.3380

FO[-Z,SZS9 FRA-],504_ FC5-4,8548 E]P 2959 SG_ 11Z3.6 RZ3 .OZO? RI3 -.9336 LSA |154,2 MSA J41.1 SSA |B.l

80[ .|_| _IRA .3Z|0 BC5 .94]9 FSP -J_06 SGI 957.? SGZ 535°7 THA _3,23 EL) Z4S,| _L_ ]ZO,O ALF ;]6.80

LAUNCH OAYE Af_l 28 19Q4 FLIC_HT TIM( 104.00 ARR|VAL OAT[ AUG J0 1964

MEL|O(ENTRZC COqIC 01STANCE 291.?35

mL |SO.IS LAL -.00 LOt. ZI?.?4 YL 27.559 GAL -G,75 AZL 94.$4 HCA

RP 10R.79 LAP -3.59 LOP 549.4e VP 57.897 GAP -Z,ZS AZP e6,98 ?AL

RC 85.)79 GL -Zl.4) GP 29,76 ZAL 139.32 ZAP 69.16 £T5 _50.96 ZA[

PLAM(?O([N?R;C CONIC

CS 25.4|4 VHL 4,859 OLA -4.24 RAL ?Z.00 RAO 65f_t.0 V[L 12.041 PTH Z.J5 VHP 3°?72 OPA

LNCH AZNTff LNICN TIM( L-; ?|14([ |NJ LAT IN] LONG |NJ RT 45( IN] AZNTH |NJ T|N[

90.00 Z l? ZS Z|ZZ.Sl -l?.Z4 55.7_ 295.07 |)Z.SZ 2 52 d8

90.00 15 12 ZZ 5030.18 23,33 221.6] 297.26 73.18 14 36 13

100.00 S 56 4e 18_.8t -18.32 16.44 294.§8 ||4.04 4 ? 53

100.O0 14 55 42 47_),40 24,4_ 201,46 296.98 ?2.ZS |S _S 4

110.00 4 40 Z? |667.45 -2I.Z| 359.83 293.|0 117.46 3 B 13

110.00 IS 40 SO 4555.54 Z1.47 182.97 293.69 68.8) )? 4 4

DIFFERENTIAL C_R[CT|ON$ NI0-COUR_[ IX)CUT|ON ACCURACY

TOE -.0995 ?RA -,49|7 TC5 -.0041 BAU .3|4_ SGT 593.| ]GR |072,9 $G3 543.3

ROE ,ZS�S RRA .2935 RC5 .996] F_U .13329 RRT -,5794 RRf" -.9491RTF .4043

FO[-3.05|4 rRA-l.SS|e FCS-4.9002 85P 3ZSS SG8 1223.9 RE3 .0793 RJ3 -.9470

SO[ .Z?78 M4 .3?Ze BC3 .9961 T]P -1680 ]G| 1|03.8 SG2 533.4 TNA |03.57

13).63 SNA 15_.22 £CC .18142 INC 4.3_S6 vl 29.580

2]),6) TAP _4_.Z4 RCA |08.Z3 APO 156.21 v_ 54.833

IA3,39 £TE 75.69 ZAC ]0?.J2 CTC Z70.84 CLP -65._]

54.00 RAP ]07.37 [CC Z.3S86

POCST TIN IN) 2 LAT]NJ Z LONG

|522.8 -J4.00 28.37

4430,2 Z0.84 2J3._Z

1Z66.8 -14.9Z 9.30

4161,4 2].80 |93.67

1067,4 -]7.36 332.B]

3933,3 .24.34 ;73._0

OIROIT O[T£RMINAT|ON ACCuRAC_

ST _J0._ SR 324.3 SS _87,7

CRT -.792? CR$ .983_ CST -.6767

LSA 1237.9 NSA |6].4 SSA 26.9

£L1 369.8 EL? 1;Z.4 ALF Z20,2_

LAUNCH DArE APR 28 J964 FLIGNT Y|_ ]0_.O0 ARRIVAL DATE AUG J2 _964

N[L|OCCNTR|C CONIC

RL 130._3 LAL -.00 LOt. Zl?.?4 VL 27,547 GAL

RP 108.?6 LAP -3.S? LOP 332.64 VP 37,9|1 GAP

RC 83.455 GL -27.67 GP 31.93 ZAL 15_,49 ZAP

PLAM(TOC[NTR|_ CON|C

C3 _S._I] VML 4,8_? OLA -3.44 RAL

LNCN AZNTN LNA_M T|N[ L-_ TIM( [NJ _AT

90,00 Z Z? 44 Z087°79 "16.30

90.00 13 A SO 3070.?0 24.09

I00.00 3 46 SO 1853,67 o17.$9

]00.00 ]A 28 24 4800.05 25.23

110.00 4 48 51 ]85B.45 -Z0,Z8

110.00 15 4Z 32 436B,03 IS,SO

0JFF[R[N?_AL C(_I!RE_TIONS

TOE -.IB37 TRA -°34?5 TC5 -.]3R1

ROE .53_6 RflA ._8| RC5 ).0550

FO[-5.ZA/_. r_A-I.566) rc5-4.9728

SO[ .5843 MA ._285 OC3 1,0659

01STANC[ 298.131

°6.69 AZL 94.?6 HCA 134.#0 SNA 132.28 CCC .]804Z [NC 4.7374 v! 79._80

-|,78 AZP 86.64 TAL _15,33 TAP 34B.SZ RCA 108.4Z APO 136.]3 v) 54.843

74.17 CT$ _33,30 ZA[ |42.13 [?[ _2.67 ZAC 109.Z1 [TC 271.49 CLP -?J,Z4

?Z.$O RAO 6568.0 V[k 12.052 PTM Z.13 VMP 3.731 OPA 56.30 RAP 104,Z3 [CC _,3930

|NJ LONG |NJ RT ASC IN) AZNTH |NJ TEN) PO C]T TIN |NJ Z LAT |NJ 8 LONG

2Z4.33 298.18 74.64 |d 29 0 4470.7 _1,75 Z]6.44

14.42 294.86 1|4.70 4 IT 4 |235.7 -13.9] ?.3_

204,07 _97.82 ?3.4) 13 48 24 4200.0 22.72 ]96.J7

35_.08 293._4 JIB.JR 5 16 l0 1038.3 -16,37 331.13

J89.52 _96.68 69.97 16 38 40 3968,0 Z5.31 177.42

MID-COURSE EXECUTION ACCuRACY ORBIT OETERM/NAT|ON ACCURACY

BAU ._397 SGT 696.6 S_R 11(10.4 SG3 556.? ST 291.3 SR 410.6 $5 IZ4].J

FAU ,)$?17 RRT -.$8$1 _ -.9394 RTF .6106 CRT -.8938 CRS .9916 CST *.8332

BSP _666 5GB 1355.5 RZ3 .1159 R|3 o.9343 LSA 1329.4 NSA 161.8 SSA J3.?

FSP -)?29 SGI 1247.3 ]GZ 52_,7 THA 113,84 ELI 491.? EL2 108.1 ALF I24.53

LAUNCN OAT[ APR Z_ I_4 FLIGHT TIM[ 10_.00 ARRIVAL OAT[ AUG 14 1964

H[L|_CNTRZC CONIC

RL 150,_5 LAL -,00 k(_.. _I?.74

RP 10_.73 LAP -5.35 LOP 555.81

RC _?.749 GL -_9.01GP 54.15

PLAN(TO(ENTRIC CONIC

CS 24.223 VHL 4,9_ 0LA -_.74

LNCH AZNYN LNCH TIM( L-| 7|N_ ;NJ _AT

90.00 _ 59 19 Z050.17 -J�.Z?

90.00 JZ 56 IZ 5115.29 24,#6

]oo.o0 s 37 El 1798.14 -1e.$7

IO0.O0 14 _0 4_ 4#4_,S& _9,0_

110.O0 A 50 2'0 )eO7.49 -I�._S

lS0.OO 15 56 ZZ 4(tOS.INt _9.J6

DIFFER[NT|AL CCRR[¢TION$

TOE -.ZRY5 TR_ *.109_ TO5 -._N_I,I O_ ._TO0

RO£ ,41_| RRA ,3194 RC5 J,lO09 FAU .15676

F0¢-S,4098 FRA-|.5499 FC5-4o_878 8SP 4|7_

80£ .30_S BRA .6869 BC5 |.1424 FSP -1?_7

OISTANC[ )04.500

VL Z?.550 GAL -6,53 AZL 9_.00 H(A J37.96 SNA 132.30 £CC ,|7958 |NC 5.0040 v! 79,580

VP 37,9Z1 GAP -1,3_ AZP B_.Z8 TAL 715,55 YAP 351.3| RCA 108.54 APO 156.06 v2 34.852

ZAL |57._O ZAP 79,08 ITS 3_.32 ZA[ )40.44 IT[ 89,43 ZAC |1|,37 [TC _7_,17 CLP -7_,76

RAL ?Z,?Z RA0 $5(141,0 VI[L 1Z,067 PTH Z.16 VHP 3,?Z6 0PA 58.60 RAP IO0,?4 [CC 1.3957

IN] LONG IN] RT A$C IN] AZNTN [NJ TZNI[ PC) CST TIM |NJ Z LAT ZNJ 2 LONG

31.55 295.83 ||4.|4 3 ]3 29 1450.2 -11,88 24,29

ZZ7,57 _99._3 ?3.98 14 2] 28 4_15,3 Z2,68 219.38

|Z.ZS 295._| J|5,_? 4 27 25 |J98,1 -]Z,82 5.Ze

ZO_.98 _98,_9 ?4.?S IS 4l 28 4242,_ ZS.68 ]98.96

556.24 293.?4 1J8.79 5 23 ? 1007,3 -15,Z9 349.40

187.94 _97._1 7).31 16 53 8 4006.0 26.33 J79.90

N|0-C(_R_I[ [_CUTION ACCURACY CR_T 0CT[RN|NA T|ON ACCURACY

SGT 845.2 SGR 1245._ 3G3 561.5 "ST 397.S $R S01.? 53 )290.5

RRT -.?L)05 RRlr -.9674 RTF .7456 CRT -,9412 CRS .9936 CST _.9081

5G8 |504,A RZ5 .|371RI3 -,9600 LSA 1431.3 NSA 16_,_ SSA 14.4

5GJ 14|3.Z ]GZ $]3.6 THA |Z0.47 ELI 63|.0 EL2 |06.7 ALF J_?,g8

J658



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19645

LNCH AZNTH LN<H TII_ L-I TIN(

_J.DO Z SZ 26 ZOOS.Z?

90.00 JZ 47 16 516,5.09

100.00 4 11 50 1759.511

100.O0 14 IZ 33 4890.01

110.00 5 11 4 1354,10

||0._0 15 211 4¢ 4648,_6

D| FF[R[Nlr ]AL CCIIR(r C TJ (_MJ

LJUNCH 0ArE APR 28 le6A rLlG+lr t'|NE 110.00 ARRIVAL oar[ AUG 16 1964

HFLJOCENTRIC CONIC O]$T4NCI[ 310.1144

iL 150.83 LAL -.O0 LOt. 217.74 VL Z?.545 GAt. -6.55 AZL 93.26 HCA 141.15 SNA 132.26 ECC .178110 INC 5.2831 V[ 29.380

RP 106.70 LAP -_J.3J LOP 3511.1111 VP -_55.1128 GAP °.88 AZP 115.88 TSL 215.0? TAP 354.Z0 RCA 108.62 APO 155.95 V£ 34.862

RC 90.0411 6L -_O.49 GP 311.43 ZAL 1311.34 ZAP 83.81 IrT11 ,559.AZ ZA£ 1.58.28 £Tlr 95.62 ZAC 113.61 [TC Z?Z.119 (LP -$Z.30

PLAN(T(XlrNTR 1C CON;C

C3 24.886 VHL 4.1166 0LA -11.16 RAL 53.24 RAO 6368.0 VI[L 12.0113 PTH Z.IG VHP 3.559 OPA 60.111 RAP 96.95 [CC I .4059

IN] LAT |NJ LCNG IN] RT ASC ]NJ AZNTH IN] TIN(

-14.1Z Z6.1_ Zg6.3D 114.80 3 Z3 55

2,5.63 230.81 300.?,5 ??.54 14 13 21

-15.23 9.98 295.5)6 116.04 4 311 9

26. fJ3 El0,]? 500.42 ?6.30 15 34 3

-16.]7 ,554.Z9 2114.34 119.46 3 33 18

30.04 HPO.11] ZgS.4Z ?Z.65 16 4? 17

N|O-_,,_q_t,_l[ [XI[CUT|CN ACCURACY

TO[ -,A051 TRA -.6732 TC3 -,4624 8Au .40,54 SGT ]023.2 $841 1321,? $C.3 334.4

RO[ .3044 N1QA .3241 RC,5 1,1326 IrAU .13331 RRT -.8032 NNF -.9535 RTF ,11238

FDK-3.31_KI F'RA-I.4gZO Irc3-4.64J39 (J_ 4?25 _ 1671 .5 RZ3 .1306 RI3 -,9643

80( .6482 MA ,5451 8C._ 1.22.q4 IrSP -1539 11(.1 1593.Z 562 305.6 ?HA 126.07

LAUNCH 0ATIr AP/I 28 1_N,4 rL;GHT TZlE 11_.00 ARR]V4L OAT[ AUG 16 1964

0'_LIO<a'NTRZC C<3_IC O|$rAl_£ 315.183

RL 1_0.63 LAI. -.DO LOt. 2J1.74 VL 21,340 GAL -8,4? A2L 8S.60 HCA 144.30 11#44 I52.23 £CC .15834 INC 5.6D34 VI 29.56D

RP 1011.115 LAP -3.2? LOi n 2.17 VP ,57.9,52 GAP -.45 AZP 85.44 TAL. ZIZ.?O _TAP 335.01 RCA 106.65 AlSO 155.81 v] 34.872

RC 9Z.355 Gi. -,522_13 GP 38,82 ZAL 134.99 ZAP 68.28 111'6 2.82 ZAF 135o52 IT[ 101.65 ZAC 115.116 £TC Z55.63 CLP -85.59

PLAN[ TOCrNTR IC CON|C

C3 29.246 vHt. 3,023 OLA -11,73 RAL 7,5.88 RAO 6368.0 V[L 12.]09 PTH 2,15 VHP 3.832 OPA 63.22 RAP 92.89 ECC 1.4153

I_) CST TIN IN] Z L4T IN] Z LONG

1409.5 -10.65 21.92

4363.1 23.66 ZZZ.?O

1139.6 -11.60 3.06

42110.0 24.66 202.13

1154.1 -14.11 34?,53

4048.3 27.40 |82.51

(_61T DETERN;NATJON ACCURACY

5T 523.3 SR $93.8 SS 1330.2

CRT -.116211 CRS .9957 CST -.9438

L64 15311.9 NSA 162.9 SSA 15.1

_LI 5113.6 [LZ ID?.A ALF 131.37

LNCH AZNTH LKH TiP[ L-] T|N_ |NJ LAT |NJ LOWG ZNJ RT A$C |NJ AZNTH IN] TIN[ PO CST TIN IN] Z LAT |NJ 2 LONG

90.00 3 ? 23 1884.2,5 -12.81 26._ 2111.41 ' 113.45 3 40 9 1364,2 -9.28 19.32

90.00 12 3? Z2 5221.,56 _.40 Z54.77 302.45 79.36 14 4 24 4621.6 24.67 226,53

IO0.00 4 23 38 1717.27 -13.93 ?.49 296.83 1|6.71 4 52 35 1117.3 -10.25 ,65

100.00 14 ,5 50 41143.7? 25.84 214.06 302°|? 511.14 15 23 34 4343°6 25°?3 205,78

I10.00 5 21 I11 1337.611 -16.94 352.18 295.13 J_PO,14 5 46 56 935.? -12,61 345.5|

]]D.O o 15 Z2 311 461111.11 30.95 ]94.34 30|.25 54,51 16 40 55 40116.1 28,54 169.97

OIFF[R[NT|AL CCI_R(C?_(_46 N_O-¢Ot,_[ [X_(UT_(_q ACCURACY (_AQS|T O[TCRNINA TION ACCURACY

TO[ -,5451 TRA -.?ADA TC3 -,6138 8JU .4399 SGT |22,5.D SGR |391.5 $83 _38.4 ST 65_.9 SR 88_.D $3 J564._

RO[ .5954 RRA ,32311 lC3 ].14_? FAU .12798 RRT *.8539 RRF" -.9783 RTF .STZO CRT -.9739 CRS .9986 CST -.9629

F0[-3.5865 FRA-I.4OeAJ FC3-4.3811? 8$P 5349 SG8 1853.8 RZ3 .1393 R13 -,9658 LSA 1662.! NSA 163.8 SSA 1].8

BO[ .SO?Z BR4 .8011Z BC3 1.3032 rSP -17_I SGi 1786.1 SGZ 496.7 THA 130.74 ELI 956.8 Ec2 109.9 ALr 134.31

LAUNCH OAT[ APR 26 1_84 FLIGHT TIN[ 114.00 ARRIVAL DATE AUG Z0 ]96_

HELI O([NTR_C CONIC

RL 130.63 LAL -.00

RP 105.84 LAP -3.21

RC 94.670 GL -33.96

PLAN_TO(_N_RIC CONIC

C3 26.016 VHL 5.101

LNCH AZNTH LNCH TIN_

90,00 3 24 44

90.00 12 26 6

;DO.DO 4 40 15

100.00 13 53 15

210.00 _ 3_ ZA

110.00 15 14 3?

01FFERENTIAL C_RRECTZON$

f0[ -.7046 TRA -.8085 TC3 -.75Z6 BAU .4768

ROE .69|0 RRA .3160 RC3 i.1457 F4U .119111

FOE-3.Q010 rR4-I,Z694 FC3-3.118911 BSP 5962

eo£ .9889 eRA .8681 8C5 1.3708 rsF -1622

O|$TANC[ 523.455

LOt. Z11.54 VL Z?,329 G4L -6.36 AZL 95.98 HCA 141.45 _IA 152.15 [CC .1??91 [NC 5.9775 v] Zg.580

LOP 5.56 VP 37,934 GAP -.04 4ZP 64.95 TAL 212.25 TAP 339.12 RCA 106.64 4PO 155,66 vZ _4.88Z

GP 41.51ZA_ 155.43 ZAP _.59 [TS 6.51ZA£ 152.61 [T[ 106.95 ZAC 118.44 [TC 274,56 CLP -93.19

OLA -11.48 RAL 74.64 R40 6568.1VEL 1Z.141PTH 2.16 VHP 3.950 OPA 65.59 RAP 88.5? [CC 1.4_8Z

L-I T114_ iN] LAT IN] LONG IN] fiT A$C |NJ AZNTH IN] TIM[ PO CST TIN IN] Z LAT |NJ Z LONG

1913.92 -11.3Z ZS.Z? 298.59 116.13 3 56 36 1313.9 -7.72 ]S.4S

52116.?? 27.14 2311,40 _04.33 61.59 13 54 13 4666.8 E5,69 _31.03

1850,111 -12.49 4.75 Z95.911 117.38 5 11 ? JO?O.2 -8.72 357,99

5003.?5 Z8.43 216.50 304.29 80.35 1_ 16 AI 4405.7 28.80 Z|O.O?

1497.55 -13.S6 349,_0 298.23 120.85 8 0 22 897.S -11.35 343.31

4551,12 31.87 1911.37 ,503,49 ?6.95 16 35 46 4151.1 29.14 188.g0

N|O-C_kA_8_E _CUTION ACCURAC_ ORE_T O_T_RN|NAT_ON ACCURACY

$GT 1440.3 $GR 1449.1 SG3 5|2.0 ST 639.1 SR 784.3 SS 1389.2

RRT -,6651 RRF -.98Z0 RTF ._017 CRT o,980Z CRS .9994 CST -.9740

SGe Z043.1R_3 .166! R13 -.9704 LS& ]5115.0 NSA 165.0 $SA 10.5

SGI 1983.6 $82 489.? ?HA |54.80 ILl 1143.1 EL] 114.O ACt 136.96

LAUNCH OAT[ APII 28 1964 IrLIGHT TIM[ 116.00 ARRIVAL OAT[ AUG Z] 1964

HELIOC[NTR|C CONIC

IL 150.e_ LAL -,00

RP 108.60 LAP -3.14

RC 96.985 GL -36.0Z

PLAN(T_[NTR|C C(_4|C

C3 Z?.065 v_L 5.Z0,5

LNCH AZMTH _NCH TII_[

90,00 5 45 5

eO.O0 IZ 12 52

100,00 A 39 Z3

JO0.O0 J3 4J 15

110.00 5 SI 48

II0.O0 15 5 111

0|STANC[ 329.?26

_<X. ZI?.?A VL Z?.314 GAL -6.25 AZL 96.42 t'_A 130.65 ._A J32.04 [CC .15558

L_P' 11.54 VP 37.113,5 GAP .33 AZP 84.40 TAL 211.51 TAP 2.35 RCA 108.511

GP 43.98 ZAL 131.64 Z4P 96.06 ET$ 10.53 ZAE 129.37 £T[ 111.61 ZAC 121.11

OLA -13.45 R4L ?_.53 RAO 83M.| VEL 1Z.184 PTH 2,1 9 vHP 4.118 0P4 68.0?

k-J TJl_ JNJ LAT IN] LONG IN] RT A$C |NJ AZMTH |NJ TJM_ PO CST TJN

1656.?? -9,59 19.97 300.15 !18.77 4 16 1 1256.11

3363.33 _1.511 _44.92 30?.05 84.28 13 4_ 16 4?65.5

11117.05 -10.81 1,?0 299.51 118.04 5 26 20 1017.1

30711.48 29.15 _,5,711 _J_6.88 83.03 13 5 54 4478.5

143Z.87 -]3.98 347.311 29?.6S I21,52 6 16 ] 85Z.9

41115.43 32.76 Z03.17 308.24 79.64 111 23 35 4215.A

]NC 6.4231 VJ 29.580

APO 155.48 vZ 34.893

[TC 275.15 CLP -98.44

RAP 83.94 £CC |,445_

]NJ 2 L4T ]NJ _ LONG

-5.92 13.Z1

26.70 236.43

-6.97 355.01

27.88 215.21

-9.51 340,90

30.98 194,40

C_81T OETERMIN4TION ACCURACY

S_ 1024.5 SR 880.6 $$ 1404._

CRT _.9840 CR$ .9998 CST -.9809

LS4 1941.6 NSA 166.6 $34 9.1

ILl |345.7 _L_ 119.5 ALF 139.39

0ZFF[R[NTIAL COq'R[CTION$

TO[ -.8_P TR_ -.876_ TC3 -.6720 8_U .31,53

RO[ .7936 RRA .3003 RC3 1.]187 rAU .101170

rO[-3.585[ FRA-1.1464 FC3-3.30118 gSP 6633

BO[ 1.|913 BRA ,9_64 BC3 1,4|63 FSP -1514

_I0-COURSI[ [XI[CUT|G_ ACCUR4C_

$GT 1883.8 $OR J494.8 SG3 4?6.?

RRT -.904? _ -.91131 RTF .gZ06

$88 2_36.? RZ3 .1520 RI3 -.9?ZA

$81 1183.4 $GZ 465,3 THA 136.36

1659



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LXUNCH OAT[ APR 28 1964

N[LI O_[NTRI( COHIC

RL 150,03 LAL -.00

RP I0b.37 LAP -3.07

RC 99.308 GL -3#.37

PLAN_TO_(NTR IC CONIC

(3 28.529 VHL 3.34[

INCH AZNTH INCH T[N£

90.00 4 9 30

90.00 11 56 44

I00.00 5 Z| 11

100.00 13 ZG 4A

]10.00 6 lJ lI

110.00 14 5A 14

FLIGHT TII_ 118.00 ARRIVAL DATE AUG Z4 1964

OISTAHC[ 335.972

LO_. 217.74 VL 27.49S GAL -6.]6 AZL 96.97 HCA 133.82 SNA 13J.90 ECC .17/35 JNC 6.9665 vl 29.580

LOP 11.73 YP 37.929 GAP .74 AZP 83.7A YAL Ill.09 TAP 4.90 RCA 108,51 APO 135.29 VZ 3A.905

¢P 46.91ZAL J29.56 ZAP 99.Z0 [TS J4.90 ZA£ I26.02 [Y[ 115.?a ZAC |24,06 [TC 273.97 CLP-|03.34

DLA -|3.70 RAL 7G._7 RAO 6568.1 VII IZ.244 PT_ 2.Z0 VHP 4.350 DPA 70.73 RAP 7_.73 ECC |.4693

L-| TIN| [N3 LAT |NJ LONG [NJ RT ASC |NJ AZNTH |NJ T[M_ P_ CST TIN [H3 2 LAT [NJ 2 LOHG

J790.47 -7.53 16.18 30Z.2I JI7.38 4 39 20 1|90.5 -3.81 9.49

5456.05 Z_.Z3 251.GG 310.13 87.63 13 Zf 40 4856.0 27.60 2A$.03

|553.94 -8.83 358.24 30].51 1]8.67 5 48 7 955,9 -4.94 351.62

5163.81 29.09 250.ZZ 510.04 86.39 14 $2 50 4565.8 28.88 221.51

]402.43 -JZ.17 344.61 299._PZ J2Z.I9 G 34 34 802.4 -7.83 338.20

A892.08 33.$5 209.0] 309.62 83.01 16 15 4G A292.1 32,22 200.93

OJFFERENTIAL CCRR[CTJON$ MIO-COUR8[ [I_CUTION ACCURACY CtQB|T DETERMINATION ACCURACY

70£-1.1082 TRA -.942Q TC3 -.9629 8AU .5477 $GT 1890.6 862 13_7.8 $03 433.6 ST 1230.2 92 976.6 $S 1409.1

RO( .9038 RRA .2748 RC3 1.0655 FAU ,09768 RRT -.9167 RRF -.9875 RTF .933I CRT -.9864 CRS .9999 CST -.9855

r0[-3.4808 FRA -.9a87 FC3-2.964Z 8$P 7270 $GB 2450.6 RZ) .I778 RI) -.97_8 LSA 2103.4 NSA _68.6 $$A ?.8

80( 1.43|3 _qA .98J8 8C3 1.436J FSP -I375 $GJ Z381.8 $02 484.5 THA 141._9 ILl 1565.6 [LZ I26.1 ALF J4].64

LAUNCH OAT[ APR 28 J964 FLIGHT T|ME JZ'O._ ARRIVAL 0ATE AUG 26 1964

_[LJ(X[NTR|C CON|C 0/STAN([ 342.194

RL 150.63 LAL -.00 LOt. 217.74 VL 27.4?3 GAL -6.04 AZL 97.6_ I'_A 156.99 _A 13].74 [CC .lTTZJ INC ?.6483 Yl 29.550

RP ]08.53 LAP -2.98 LOP 14.91 VP _7.924 GAP l.JI AZP 82.9_ TAL 210.39 TAP 7.38 RCA J08.40 APO 155.09 V2 34.916

RC 101.610 GL -41.O7 GP 50.Zi ZAL 127, J4 ZAP 10|.72 ITS J9.70 ZA[ IZ2,|2 IT[ 1]9.54 ZAC 127.38 [TC 276.87 CLP-;08.30

PLAI_q[TOC[NTR]C CONIC

C3 30,635 VHL 3.333 OLA -I8,28 RAL 77.78 RA0 GS_I.Z V[L JZ.329 PTH 2.22 YHP 4.865 OPA 73.65 RAP ?Z,43 [CC 1.5042

LNCH AZNTH LNCH TZHI[ L-] TINIE |NJ LAT |NJ LONG JNJ RT ASC INJ AZNTH INJ T_I_[ PC) CST TXN INJ Z LAT INJ 2 LONG

90,00 4 39 43 1711.14 -_.03 |1.70 304.98 J17.90 5 8 I6 IJlI.J -1.Z5 3,05

90.00 l] 38 1| 5571.03 28.26 2(10.06 315,86 9J.84 J3 9 2 497J.0 Z8.2Z 251.40

100.00 5 30 II 1483.87 -8.45 354.22 304,ZO ]19.25 6 14 55 883.9 -Z.flJ 347.65

100,00 1_ 8 26 5273.33 29.89 238.ZZ 313,90 90.59 I4 36 ZO 4673.5 29.65 229.42

110.00 6 34 3? |344.$7 -10.05 141.47 302.01 I22.84 6 57 l 744.7 -5.65 335.14

110.00 14 40 30 4985.50 34.09 Z|8.Z$ 313.81 87.26 I6 3 36 4385.5 33.53 Z0T.09

OIFF[R[NTIAL CC_R[CTION$ M|O-COURSI[ [)(I[CUTJON ACCURACY OR6JT D(T[RHINATION ACCURACY

T0[-I,3731 TRA-I.OO75 TC3-1.0183 gAU .5798 $GT Z!19.9 $GR I551.0 SG3 385,Z ST I460.I SR |074.2 5S 1403.3

R0[ 1.0344 RRA .2400 RC3 .9856 FAU .084_3 RRT -.9Z38 RRf" -.9894 RTF .942J CRY -.9881CR$ I.O000 C$T -.9887

rD[-3,3368 FRA -.8251 FC3-2.3888 BSP 79_i $GB ZGZ6.7 223 .1823 R|$ -.9752 LSA 2287.2 HSA IT0.? $$4 6.3

80[ 1.7196 8RA 1,0337 BC3 1,4|37 rip -I226 $GI Z581.0 $GZ 487,6 THA 144.49 ILl 1807.7 EL| |33.6 ALF |43.76

LAUNCH OAT[ APR Za 1964 FLIGHT TIN[ IZ2.00 ARRIVAL DATE AUG 28 ]964

HELIO([NTRIC CC_N|C

RL 150.63 LAL -.O0

RP 108._0 LAP -2.89

RC |03,951 GL -44.19

PLAN(TO_[NTRIC CONIC

C3 33.796 VHL 3.8J3

LNCN AZNTH LNCH TIN|

90,00 3 19 13

90.00 11 _ 12

zO0.O0 $ 28 4

100.00 12 AA Z

IlO.O0 7 3 47

I|O.O0 IA 22 A8

DISTANCE 348.391

LOL 2|7.74 VL Z?.448 GAL -5.9I AZL 98.54 HCA 160.16 SNA I31,36 ECC .17713 INC 8.5552 VJ 29.3_0

LOP 18.10 VP 37.917 GAP 1.47 AZP 81.96 T4L 209.63 TAP 9.79 RCA 108.26 APO 154.87 v2 34,929

GP 34.00 ZAL 1Z4,30 ZAP 103.30 ITS 25.06 ZA[ J]7.BZ [TE |_3.10 ZAC 1]|,21 [TC 277.95 CLP-]15.40

OLA -Z|.ZT RAL F9.ZZ RAO 8968.3 VEL I2.457 PTH Z.Z5 VHP 5.101 OPA 76.88 RAP 63.48 ECC 1,556Z

L-I TII4_ INJ LAT ]NJ LONG [NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT [NJ _ LONG

1611.0Z -1.82 G.IO 308.85 1]8.26 5 46 4 10]1.0 1.98 359.4?

5720.59 27.A3 270.92 318.33 97.22 12 45 32 5120.6 26.11 2G2.3_

1393.29 -3.48 349.32 307.92 I19.71 6 A9 ]9 793.3 .50 342.79

3411.38 29,)5 248.44 318.$8 95.94 |4 14 13 4811.6 29.86 239.67

1277,07 -7.54 337.85 305.42 ]23.44 7 25 4 677.1 -3.09 331.59

510Z. 35 34.09 225.39 319.00 92.67 15 4? 51 4302,$ 54,09 216.14

DIFFER[NTIAL C_RR[CT|ON$

T0(-1.7080 TRA-I.OM3 TC3-1.0187 8AU .6090

ROE |.| 792 RRA ,1_74 RC3 .8691 FAu ,070|0

F0[-3.1833 FRA -.$331 FC$oJ.7958 8$P 8S_3

80( 2.0756 8RA _.0848 8C3 1.3390 FSP -1049

MID-C(_JR$[ [XECUT|CIq ACCURACY _RSJT D[T(RNINATION ACCURACY

SGT 2348.0 $GR 1552.8 $03 33I.D ST lTlT.G SR 1164.1 SS |386.]

RRT -.9283 RR1 r -.9903 RTF .9487 CRT -.9891 CR$ .9999 CST *.99J2

SG8 2815.0 223 .1865 R]3 -.9763 LSA 2489.Z _$A 173.4 $5A 5.3

$GI 2771.0 $GZ 495.7 THA 147.33 ELl 20?0.0 (LZ JAZ.I ALF 143.98

LAUNCH OAT[ AP_ _8 1964 FLI_T TIM| |Z4.0_ ARRIVAL DATE AUG 30 1964

H(LIOCENTRIC CON|C

RL 150.83 LAL -.00

RP 108.46 LAP -Z.?B

RC 108,270 GL -47.82

PLAN_TOCENTR|C CONIC

C3 38,$3] VHL 6.23I OLA -24.78 RAL

INCH AZNTff LNCH TIM[ L-! TIN_ INJ LAT

90.00 6 I6 23 J4_8._ Z.79

90.00 10 24 33 845.38 ZA.74

lO0.O0 7 15 45 1274.75 .33

100,00 |Z 8 13 3800.17 27.29

I]O.00 7 41 48 119_.03 -4,44

110.00 [5 58 _8 _4.7_ 3_,99

OIFF(R(NT|AL CCI_R[CT|_N_

T0(-2.13_9 TRA-I.I_14_ TC3 *.9QO8 _Au ._218

RO( 1.3430 RRA .||1J RC3 .7_5_ FAU .0_?

F0(-2.97|7 FRA -.48_I_ FC_-1._2 8_P 9194

80( 2.5436 I_RA 1.132| 8C3 1.]978 FSP -869

DISTANCE 354,362

LOL 217.74 VL 27.421_ GAL -S.77 AZL 99.74 HCA 163.32 S_A 13J.37 (CC .1771? INC 9.7444 VZ 29.580

LOP ZI.28 VP 37,_9 GAP 1,8_ AZP _.68 TAL _08.80 TAP JZ.JZ RCA 108.09 AP_ 154,64 VZ _4.941

GP 98,48 ZAL I_._8 Z_P I04.4I ETS 31.2_ ZA£ 112.98 [7( 126.82 ZAC 135.71 £TC 279.42 CLP-]I$.4|

60.96 RAO 851_.5 V[L 12.857 PTH Z.30 VHP 5.725 OPA 80.23 RAP 47.6I (CC 1.639]

|NJ L_NG |HI RT A$_ _NJ AZMTH |NJ 7IM[ PC) CST TIN INJ _ LAT |NJ 2 LONG

398.|4 314,83 118.J9 G 40 52 868.4 6.53 351.47

307.99 323.33 104,24 10 35 38 45.4 26.45 299.74

342.8J 3J3.38 JI9.89 7 37 | 676.7 4.30 3_6.27

282,08 324.00 |02.80 13 41 53 _000,3 28.74 233.37

333,52 310,28 J23.93 8 I 43 595.0 .05 327.3|

237,12 3_5,3! 99,52 15 26 14 4654.8 33.95 228.0[

M|0-¢O1_1'_[ _XI[CUT|I_I4 A_CuRACT (_8|T O(T(RN|NA T|ON ACCURACY

SGT t583,7 SGR JS_8.G SG3 Z74.Z ST Z014.6 SR IZ37.4 SS 135),S

RRT -.924_ RRI r *.9903 RYF .9548 CRT -.989? CRS .9996 C$T -.9932

SG6 3002.0 RZ5 .1880 RI5 -.9778 LSA Z718.B NSA 176.1 SSA 4,1

SGJ 1958.5 8GZ 309.4 THA |50.36 £L1 _359.3 £L7 15|.0 ALF J48,36

16_0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE APR Z8 1964

HELI OC(NTR|C CONIC

RL t50.63 LAL -.00

RP 106.AZ LAP -Z,67

RC I0¢.365 GL -5Z.02

PLAN[ TOCENTRIC CONIC

C3 47,55Z VHL 6.896

LNCH AZNTH LNCH TIN(

64,47 ? 45 17

9_.g5 9 lg Z5

100,00 8 43 8

IOO.O0 10 98 15

110.00 8 35 36

110.00 15 Z] IT

FLIGHT TIN( rE6.00 ARRIVAL 0A_£ SEe 1 196,*

01STANCE 360.703

L@(. Z]7.74 VL Z7,590 GAL -9.6Z AZL 10I.S0 HCA I66.46 )HA

LOP 24.49 VP 37.899 GAP Z.I5 AZP 76,8l TAL Z07.89 TAP

GP 63.79 ZAL I|?.00 ZAP 104.5E £T$ 38.9] ZA£ |0?.41 IT[

13].15 ECC .177Z5 1NC11.5017 v! 29.560

14.38 RCA 10T.Sl APO 194.A0 VZ 54.955

l}1.3] ZAC |41.|0 (TC 281.#D CLP-IZ4.04

0LA -Z8.8] RAL 83,14 RAO 63(_1_.8 VEL 1Z.997 PTH 2.3? VHP

L-I TIN( IN] LAT IN] LONG IN] RT k$C IN] AZNTH |NJ TIN(

1256.99 ]4.1Z 348.SZ 3ZS.91 115.37 8 4 14

958.79 ]4.13 3Z6.68 315.9Z JJ3.37 9 3J Z4

106Z.73 ?.?Z 3_0.99 322.97 118.97 9 O 31

628.28 ZO.?I 305.31 )28.94 IlZ.0§ ]| 6 43

1086.43 -.19 3Z7.83 117.64 ]14.16 8 53 42

5A65.37 29.53 ZSZ.3A )32.30 I08.03 14 33 Z2

H_D-COURS[ [XECUTJCW ACCURACY

SGT Z835.0 SGR 1A39.3 SG3 219.6

RRT -.9154 RRF -.9838 RTF .9615

$Ge 1179.4 RE3 .1857 RI3 -.9797

$GI 3135.0 $62 919.? THA ]94.33

CZFrER[HTJAL CC_RECT|ON$

T0(-Z.8198 TRA-|.I?5? TC) -.8284 8AU o6_5

ROE 1.9033 RRA -.0138 R{3 .9163 FAU .04023

FOE-Z.7195 FRA -.1347 FC3 -.73Z3 BSP 9772

80( 3.]963 8RA 1.1?58 8C3 .976! FSP -679

6.6?4 0PA 82.36 RAP ]3.9] (CO 1.7826

PO CST TIH IN] Z LAT IN] Z LONG

697.0 IT.A] 34J.37

598,8 17.45 319,52

46Z.? 11,55 324.27

28.3 29.92 297.64

486.9 4.19 321.64

4669.4 31.?Z 144.0]

ORS|T DET[RMINATION ACCURACY

ST 2366.9 SR lZ50.9 S6 ]304.Z

CRT -.9895 CRS .9969 CST -.9950

LSA 29?2.5 NSA 179.Z SSA 3.1

-ELI _67_.3 EL? ]60.9 ALF J�Z,Z9

LAUNCH OAT( APR Z8 1964 FLIGHT TIN( IZ6.00 ARRIVAL OAT( SEP 5 1964

H(LIOCENTRIC CONZC OiSTANC( 366.805

RL J50.63 LAL -.00 LCq. ZJ?.74 VL 2"7.398 GAL -5.49 AZL |04.30 H'CA J68.6Z 6,'4A I30,91 £CC ,17738 XNC14o3039 vl Z9.9_0

RP 10¢.58 LAP -Z.5S LOP 17.68 V? )7.887 GAP Z.4? AZP 73.92 TAL Z06.9_ TAP |6.54 RCA I07.70 APO 194.13 V] 34.966

RC 110.896 GL -96.76 G? _.Zl ZAL 1|Z.26 ZAP 103.06 (TS )0.06 ZA( 100.81ET( 139.4Z ZAC 147.66 ETC 266.62 CLP-13].87

PLAN_TOCENTRIC CONIC

C3 64.?Z| VHL 8.049 OLA -33.40 RAL 86.0? RAO 8569.Z VEL |).64| PTH 2.49 VHP 8.134 OPA 80.72 RAP )18.40 ECC 2.069Z

LNCH AZMTH LNCH TIN( L-I TI_ IN] LAT IN] LONG IN] RT ASC |NJ AZN?H IN] T|_t[ PC) CST TIN IN] Z LAT IN] 2 LONG

71.90 6 ZO 36 1811.75 13.98 16.14 ))4.5? IZO.81 6 47 48 1031.? 17.97 9.96

108.90 1] 1 3{) ?35.68 13.59 )09.68 ))4.58 |ZO.80 11 13 45 115.? 17.56 301.89

?1,50 6 ZO 36 161|.73 I3.18 16.34 3)4.5? IZO,6I 6 4748 I03].7 17,97 9.96

lD8,90 II J 30 739.68 J3.59 )O9,68 ))4,36 IZO.80 lI IS 49 ]35.7 17.38 302.89

llO,OO 10 13 ]6 877.39 7.61 316.68 310.79 123.42 ]0 29 54 277,4 |Z,00 310.48

110.00 ]Z 6 0 3826.08 19.61 279.85 138.19 118.51 IS 43 6 5226.] 23.33 268.62

OIFFERENTIAL CC_RECTION9 N|O-COUR_E EXECUT|ON ACCURACY C4_8|T O(TERMINATI_N ACCURACY

TO(-5.5ZZO TRA-I.I883 TC3 -.6118 8AU .3818 6GT 3130.386R II81,6 $63 ]99.D ST Z809.9 SR ]073.7 $$ I249.9

RD( 1.9046 RRA -.1350 RC) .Z783 FAU .0Z579 RRT -.8688 RRlr -.9579 RTF .9716 CRT -.9837 CRS .9999 CST -.9969

FOE-Z.4)13 FRA -.1997 FC3 -.3490 8SP 10321 SG8 ))43.9 RZ3 .l?Al R|3 -.9831 LSA 3290.6 NSA 181.9 SSA 2.1

BO( 4.ZO0? 6RA 1.2156 BC3 .G?Z2 rSP -498 SGI 3299.6 SG2 995.1 THA 16I.Z9 ELI 3003.2 £LZ 169.2 ALF 159.29

LAUNCH OAr( APR ZB 1964 FLIGHT TI)t( ]30.00 ARRIVAL OAT( SEP S 1964

HELJOC[NTRJC CONIC

RL 190.63 LAL -.GO

RP 106.34 LAP -2.42

RC l13.ZOl GL -61.96

PLAN(T_C[N TRJC CONIC

C5 106.909 VHL 10.SZO

LNCH AZMTH LNCH T[NE

63.3A 9 9Z Z6

il6.66 ]Z 4 56

65.5A 9 97 18

116.66 IZ 4 36

63.34 9 S] 28

]16.66 |Z 4 56

0]$TANC( 3?2.642

LOL 211.74 VL Z7.32A GAL -5.Z6 AZL I09.46 HCA 172.72 SNA

LOP 30.98 VP 37.673 GAP 2.7? AZP 70.66 TAL Z05,86 TAP

GP 7?,77 ZAL 106.69 ZAP 100.�A (TS ?}.27 ZA( 92.A9 [T(

130.69 ECC .]??9Z INC]9.481? vl Z9.980

]e.38 RCA 107.49 APO 193.89 v2 34.9?9

159.43 ZAC 139,6Z ETC 300.3? CLP-149.?0

0LA -36.12 RAL 90.46 RA0 6570.0 vEL ]5.095 PTH 2.71 VHP

L-I TINE IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TI_(

1880.85 I0.73 54.ZZ 346.44 lZ6.79 6 Z3 49

711.66 10.77 309.63 )46.45 lZ6.79 ]2 16 _?

1_80.89 ]D.75 34,22 346,44 |26.79 6 Z3 49

7]l.66 I0,?? 905,83 346.49 lZ6.79 12 16 Z?

1880.69 10,73 34.Z2 3A$.44 116.79 6 Z3 49

711.66 ]O.?? 303.83 346.A) ]26.79 IZ 16 ZT

oIrrERENTIAL CORR(CTZON$ HZO-C@URSE (XEEUT]ON ACCURACY

T0[-9.9683 TRA -.9440 TC5 -._O35 8AU .4156 SGT 1437.Z SGR 974.3 SG3 I08.6

RO( .0667 RRA -.6036 RC5 .0401FAU .0]ZI? RRT .IOlO RR_ r -.0438 RTF .9886

r0[-Z.2319 FRA -,081A FC3 -.0990 BSP 10677 )GO 1484.9 RZ3 -.]471 RI3 .988Z

8G£ 9.968? 8RA ].Z397 9C3 .3099 FSP -534 SGI 3437.7 SGZ 97_.3 THA ,99

I1.191 DPA 73.83 RAP 304.66 ECC Z.TSZ9

PO CST TIN ]NJ Z LAT [NJ Z LONG

1180.8 19,A6 18.00

Ill.? 19.48 Z99,6!

IZBO.6 19.46 Z8.O0

Ill.? 15.48 _99.6!

1Z80,6 19.46 18.00

111.? 15.48 199.61

(_SIT OET_RHINATJON ACCURACY

ST 3319.9 SR ]?4.A 55 1208.9

CRT -.1997 CR5 .2092 CST -.9969

LSA 3932.5 NSA 179.8 SSA 1.5

ELI 3319.6 £LZ 172.1 ALF 179.92

LAUNCH 0A?( APR Z8 1964 FLIGHT TIN( 131.00 ARRIVAL DATE $(P ? 1964

HELIOCENTRIC CONIC DISTANCE 378.710

RL 190,e5 LAL -.00 LOt Z| ?,74 YL Z?.Z88 GAL -9.04 AZL |ZJ.95 HCA J79.68 SNA J_0,44 ECC .| ??90 INC31.9537 VJ zg.98D

RP 108.50 LAP -Z.Z9 LOP 54.07 vP )?.S&l GAP 3.01 AZP 58.11 TAL 204.63 TAP _.30 RCA 107.28 APO 193.99 V] 34.992

RC ]19.A99 GL -63.7| GP 80.71 ZAL tOO.Z] ZAP 96.81 ETS |)A.Z4 ZAE 80.04 [T( 21?.33 ZAC 165.69 ETC 333.31CLP 157.95

PLANI[TOC[NTRIC CONIC

C5 297.486 VHL 16.046 0LA -d0.6_ RAL 88.18 RAO 65T|.5 V(L 19.463 PTH ).11 VHP 18.789 OPA 6].68 RAP 297.06 ECC 9.2576

LNCH AZMTH LNCH 1|14[ L-] y_lu_ |kJ LA? JNJ LONG ]NJ RT ASC JNJ AZNTH JNJ TJNE PC) CST TIN INJ _ LAT INJ 2 LONG

59,90 6 9 ]7 _085.4Z 4,73 46._ _.61 130.43 6 40 1 1483.4 9,90 40.60

]Z0.90 IZ 55 30 811.48 4.76 309.)3 Z.65 J)0.A3 13 ? 2 Z1].5 9.gl 503.59

$9.90 6 9 17 L_83.41 4.73 46.36 Z.61 130.43 6 40 I 1483.4 9.90 40.60

|ZD.50 11 33 ._0 8Jl.48 4.76 509._3 Z,63 13D.41 J3 7 2 Z]1.9 9.91 3D3.99

99.90 6 9 17 Z083.41 4.75 46.)6 Z.61 ])0.43 6 A0 1 ]A83.4 9.90 40.60

1Z0.50 11 53 30 811.48 4.76 _9.)) _.65 110,43 13 ? Z 21],9 9.91 303.99

01FF(R(NTIAL CCI_R(CTI(_IS M|0-COU_8( (X(CUT[(_I ACCURACY C_q'8[T 0(TERNINAT_C_I ACCURACY

T0[-3.8001 TRA .7610 TC3 -.0118 8AU .Z_OI 6GT 1337.8 8GR _193.? $G) ?l._ ST 1290.2 SR 3199.8 SS ]358.6

R0[-9.1096 RRA-I.O095 RC) .0656 FAU-.O0348 RRT .90?4 RIR1r .98)? RTF .6676 CRT .99]6 CRS -.9985 CST -.9972

rO(-E.509Z FRA .0619 FC3 .011T BSP 10743 $G8 )355.0 R21 *.IZZ9 R]3 .99ZZ LSA 3?43.8 NSA ]6],6 $$A .9

80( 9.7991 8RA 1.1738 9C3 .0668 FSP -Z|6 SGI 33|5.8 SGZ 916.6 THA 69.16 ELI 3498.? £LZ |34.9 ALF 68.50

1661



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)
h i

LAUNCH OAT[ APR ZB |964 FLIGHT TIN[ 134.00 ARRIVAL DATE SIP 9 [964

H(LIO_(NT_|C CCNIC

RL 1_0.6) LAL -.00

mP J08.Z6 LAP -Z.I4

mc XI?.Tg0 GL -a?.97

PLANI[T_(NTRJC C(_MIC

C31276.097 VHL )5.?ZZ

LNCM AZNTH L_H f114J[

90.DO 9 lZ 59

90.00 11 44 |1

100.00 9 89 59

I00.00 1) )9 52

110.00 IO 1) ?

J10.00 15 4) 14

0ISTANC( 385.68|

LOt. Z17.74 VL Z?.ZSI GAL -4.83 AZL 167.66 He& J77.8J _l, IA |}0.J? [CC .176Z)

LOP 37.2? VP 3?.848 GAP ).03 AZP IZ.1S TAL Z02.64 TAP Z0.45 RCA 10?.23

GP SS.Z) ZAL 94.28 ZAP 92.88 (TS I72.72 ZA( Sl.?G (T( Z$Z.lO ZAC 153.89

DLA -Z?.O0 RAL 113.03 RAO 6373.1 VEL 37.382 PTH 3.84 YHP 44.435 0P4 33.68

L-I TIN( INJ LAT |NJ LONG JNJ RT ASC ZNJ AZNTH IN) TIN( PO CST TIN

181?.94 -8.39 17.75 19.97 117.14 9 43 I? 1217.9

3323,80 7.39 330.00 28.06 1|7.41 lZ 8 15 723.8

1666,10 -]Z.36 4.32 17.89 |17.4) 10 Z? 48 1066.1

950.87 11.35 324.86 30.|6 J17.84 13 55 43 $S0.9

1624.90 -19.85 357.2T 13,T8 118.42 10 40 12 |024.9

5852.8? 18.79 277.43 34.34 !19.09 I? 20 47 12)2.9

INC77.6554 Vl 29.580

AK) 15),I1 V2 )5.006

(TC 285.98 CLP 95.06

RAP )D1.11 [CC2Z.0DI)

IN) 2 LAT IN) 2 LONG

-4.68 1],01

11.00 343.19

-8.59 157.78

|4.98 517.?6

-IS.90 )50,)8

22.53 2?0.29

ORBIT D(TERN|NAT|ON ACCURACY

ST 778.0 _ 2449.4 SS 1994.5

CRT -.978| CRS -.9999 CST .9734

LIA 3248.B N)A 169.0 SSA I.J

(LI 2564.9 (L2 161.4 ALF 107.30

01tF(R(HTIAL ((_R((TJ_q,_

TO£ 4.799) TRA 2.0T17 TC3 -.0Tgs 6AU 3.8041

RO-15.ZZ63 _RA 3.31109 RC3 ._8) FAU-.06190

FO£-).ZZ83 FmA ._3 FC3 .0420 BIP 8212

B0(I_.gQA8 MA 3.9881 8C3 .2230 FSP -147

NI0-COURS( (XECUTICN ACCURACy

Sty? 1026.$ $C41 2924.1 883 53.3

RRT -.8321 _ .999! RTF -.8097

SG8 3099.1 223 -.0931 R13 .9953

SG| 3080.6 $G2 343.? THA 106.84

LAUNCH DATE APR' 28 1964 FLZ_T TIN( 136.00 ARRIVAL 0ATE 8(P 11 1964

_(LIO([HTmlC CONIC

RL 150.83 LAL -.00

RP 108.22 LAP -1.99

RC 120.074 OL 82.9_

PLAN[TOC[NTR_C ¢ON|¢

C3 121.887 VHL 1?.941

LN(H AZNTH LKH F|N(

9.50 20 3 42

J?0.50 7 28 22

9,50 Z0 3 4Z

170.50 7 29 22

9.90 2"0 3 42

J?O.)O ? 28 22

OISrAN¢( 392.279

LOt. 21?.74 VL 27.217 GAL -4.93 AZL 53.89 HC.A

LOP 40.47 VP 37.831 GAP 4,02 AZP 126,08 TAL

GP -75.06 2JL 98.95 2AP _t,79 [75 Z_3.93 ZA(

183.38 SMA J29.91 (CC .18073

203.49 TAP 26.8? RCA 106.43

82.00 (r[ 122.66 ZAC 23.33

OLA 81.64 RAL J82.65 RAO 887|.8 VI[L 21.052 PTH

L-I TIN( IN) LAT IN) LCNG JNJ RT ASC IN)

50_0.10 -5.38 283.18 71.87

3217.78 -3.38 89.78 71.85

SOZ0, I0 -3.38 253.1f ?I,87

321T.78 -5.38 89.76 71.83

50Z0.J0 -5.38 Z3_.I5 71,87

$217.78 -5.38 89.78 ?l.85

).19 VHP 24.478 0PA °68.79

AZNTH IN) ?IN( PO CST YlH

8.40 Zl Z? ZZ 44Z0.1

8.40 8 22 59 2817.8

8.40 2] 2?-22 4420.1

8.40 8 22 59 Z£17.8

8.40 21 Z? 22 4420.1

8.40 8 22 59 2617.8

1NC36.1047 Vl 29.580

APO 1)).38 V2 )5.019

(YC 298.29 CLP 117.27

01FF(R(NTIAL C(_R(CTIOIS

TO£ -.7283 TRA .Z?J8 TC3 -.0201 8AU .5279

20£-5.5842 RRA*I.4?8T R¢3 -.|_PlD9 FAu-,O0588

rO£ .8531 rRA .3077 r¢3 .0158 85P 10715

80£ 5.6111 8RA 1.5015 8_3 .1Z26 FSP -189

NI0-COURS( (X£CUT[(_ ACCURACY

SGY 844.8 $GR 372?.4 $83 63.2

RRT *,6ZlO RRI r -.9922 RTr .?138

8GtP 3782.? RE3 -.Z100 213 -.9939

$81 3?49.2 $82 502.) THA 96.24

RAP 59.70 (CC 6.2974

/NJ Z LAT IN) 2 LONG

-18.29 282.17

-13.29 88,98

-15.29 252.17

-11.29 88.98

-J3.29 252.)_

-11.29 98.98

ORBIT O(T£RN|NATION ACCURACY

ST 293.1 $R ZO)].? 88 _18.)

CRT .4020 CRS .9902 CST ,2699

LSA 225_.9 XSA 285.9 $$A ._

_LI 2035.2 (_2 26?.9 ALr 86.62

L_UNCH OAT[ APR 29 1964 FLIGHT TIN[ 1)8.00 ARRIVAL OAT[ )(P 13 198&

H[LI O_(NTRIC CONIC

RL I_0._) _AL -.DO

RP 108,17 LAP -I.83

• C 122.351 0k 60.18

PLAN[TO((NTR|C _ONIC

C) 84.992 VHL 9.219

LNCH AZNTH LN_H TIN[

7.12 1_ A8 O

17Z.88 ) 22 _0

T,12 15 48 0

17Z.88 $ ZZ 50

7.12 i5 48 O

172.88 ) 22 50

0IFF(R(NTIAL CCI_RI[CTIONS

TO( 6.1100 TRA -.0608 T¢3 -.4544 _AU .3261

RO[ -.0443 RRA .0892 iC) -.0888 FAU .01618

F0£ J._S_O FRA .0128 FC3 -.1848 88P IZ010

80( 6,110Z MA .i079 8C3 .4830 FSP -_[_10

O|3TAN(( 197.959

LOt. 217.?4 VL 2?.17Z GAL -4.65 AZL 72.79 HCA )86.21 SNA 129.61 [CC .18071 ]NCI?.2OgZ v] 29.580

LOP 4).68 VP 17.814 GAP 4.22 AZP 107.11 TAL 202,02 TAP 28.24 RCA 106.20 APO 153.06 V2 35,032

GP -78,89 ZAL 106.74 ZAP I0).18 (T3 29Z.64 ZA( 97,82 (T( 209.83 ZAC 9.G1 [TC 352.25 CLP-ITZ,_|

OLA 83.73 RAL 99.70 RA0 e569.? V(L 14.164 PTH 2.61 VHP 13.216 0PA -55.0) R4P _1.21 [CC 2.19_8

L-I TIN( IN) LAT ;NJ LONG IN) RT ASC [NJ AZMTH _NJ TIN( PC) CST TIN IN) Z LAT _NJ Z LONG

4794.57 -_.81 253°64 ?.12 6,71 IT ? 55 4194.6 -28.75 _S_.O0

2987.93 -20.81 87.9? ?.)0 6.71 4 12 38 Z187.9 -28.75 87.33

4794.57 -ZO.8| 253.84 ?.32 8.71 |? 7 _5 4194,6 -28.7_ 25_,00

Z987.93 -20.81 87.97 7.30 6.?1 4 lZ )8 238T.9 -Z8.75 87.33

4794.57 -Z0.81 25).64 7.32 6.?J 1? 7 55 4J94.6 -28.75 295.00

2987.93 -20.81 87.9? 7.30 6.71 4 |2 38 2187.9 -28.75 87,3)

M|O-COUR_M[ (ICI[CUT|(_I ACCURACY (_8[T O(T(RHINATION ACCURACY

SGT 3904.0 )GR 534.0 8G3 88.5 ST 3798.8 $R |_4,8 )S 11J5.4

RNT -.0686 RRIr .I072 RTF .9840 CRT -.2041 CRS .|561 CSY -.9988

$C_1 3940.4 R23 -.1764 213 -.9838 LSA )959.0 NSA 160.5 SSA j,s

$81 3904,Z 8GZ 532.? THA I79.45 ELl )799.0 ELI J51.5 ALF 179.52

LAUNCH OAT( APR 28 1964 FL|G_T TIN[ 140.00 ARRJ¥AL DATE 8(P J5 1964

HEL|OC(NTRIC CONIC

RL ;50.83 LAL -.00

RP 108.13 LAP -1.67

tiC 124._|8 GL 51.36

PLAN(T_[NTR_C CONIC

C3 39.170 VHL 8.259

LN(H AZNTH LKH TIN(

|7,40 15 3 I?

162,60 ] 57 42

17,40 15 ) I?

46Z.60 1 57 42

17.40 11 ) I?

182,60 I 5? 42

0IITAK[ 403.884

LOt. 217.?4 VL 27.131 GAL -4.4I AZL 79.59 HCA J89.29 SN8 129.35 (CC .]SJZJ INCJ0.4109 ¥1 Z9.580

LOP 46.88 VP 37,797 _AP 4.48 AZP J00,28 TAL Z00.72 TAP _0.0J RCA 105.91 Also 152.79 Y2 35.046

GP -457.43 ZAL 113.93 ZAP 109.96 (TS 307.89 ZA[ |07._2 £T( 222.$3 ZAC II.01 (TC 299.9? CLP-152.83

0LA ?4.74 RAL 83,4_ RA0 858_.5 ¥1[L !Z.6?0 PTH 2.30 YHP 9.340 0PA -44.00 R4P 85.81 [CC 1.6448

L°| TIN( IN) LAT |NJ L_NG |NJ RT ASC |NJ AZMTH |HI Till( PC) CST TIM IN) 2 LAT IN) 2 LONG

4592.43 -32.41 241.84 343.4? 18.17 18 |_ 50 3992.4 -39.9? 219.01

2813,74 -32.40 88.18 343.44 18.16 Z 44 )6 2213.7 -19.97 95._5

45_2,43 -32.41 241.84 343.47 18.|7 16 19 50 3992.4 -39.97 259.01

2813.74 -32.40 88.18 343.44 18.18 Z 44 38 22|5.7 -39.97 85.3_

4592.43 -32.41 241.84 343.47 _8.17 16 19 50 3992,4 -39.9T 219.01

2813.74 -32,40 88.18 143.44 18.I8 2 44 38 2213.7 -19.97 8).)5

ORB|T O(T[RNINATION ACCURACY

37 1131.9 $R 951.4 S$ _003.8

CRT ,98?9 CR) -.9978 CSY -.996?

LSA 342J.9 N$A ]56.1 $$A J,B

(LI)272,0 (LZ 14|,$ ALF 16,?_

01_F(R[NT/AL CCWRI[_T|0N$

TO[ ).)818 TRA -.4833 TC3-1.3141BAU .7378

RO_ I.o)eo R_A ,0009 RC3 -.5081FAU .0_007

FD( 1.5548 FRA -.08TI FC3 -.8648 8SP 1_345

BO£ ).5)78 8RA .4833 BC3 1.4089 FSP *443

NZO-C_M[ [XI[CuT|ON _CCURACY

SG1 _198.4 8¢,N 1144.Z SG) 131.?

Rf_y .!1028 RRr .9793 RTF .9889

$88 4024.3 22) ,2122 RI_ .9762

$GI 3996,3 SG2 4?S.I THA 15.21

188Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

CAUNCH 0A¢£ APR 14 1964 FLZGHT TI_E 141:00 ARRIYAL OATE SCP 17 1964

HELIOC£NTRiC CONIC

RL 1_0.6_ _AL -.00

mP 106.09 LAP -I._O

RC 126.670 GL q.J6

PLA_q[T(XENTRIC CONIC

C3 24,340 YHL 4.934

LHCH AZHTH LNCH TIN_

28.42 15 26 3

151.58 I 35 3

20.42 15 20 3

JSJ.SD I 33 3

28.42 15 ZO 3

)5J.58 | 35 3

01STANCE 409.86Z

LOt. Z17.74 VL 77.089 GAL -4.10 AZL 83.00 NCA 192.44 SMA

LOP 50.09 VP _1,779 GAP 6,76 AZP 96,&4 TAL 199.44 TAP

GP -58.S6 ZAL 1J9.43 ZAP 1J8.44 ET$ 311.68 2AE I]4.00 ETE

OLA 65.23 IAL 83.69 RAO 6568.O ¥[L 12.071 PTH Z.16 VHP 7.56) OPA -34.80 RAP 87.85

L-| TIN( IN) LAT ZNJ LONG |NJ RT ASC IN) AZHTH IN) TIN( PO CST TIH 1NJ Z LAT

4443.ZZ -37.)0 Z23.91 313.12 51,79 16 42 6 3843.Z -45.96

Z724.60 -37,29 81.90 333.11 )1.78 Z 20 28 2124.6 -43.95

4443.22 -37,_ 225,91 333.12 $1o79 16 42 8 3843.2 -43,96

7724.60 -37.29 SJ.90 333.11 3J.73 2 ZO 28 2124.6 -43,95

4443.ZZ -37.)0 223.91 333.12 31.79 16 42 6 3643.2 -43.96

2724.60 -37.29 81.90 333.11 31.78 Z ZO 28 2124.6 -45.95

OlFFER[NTIAL CCRRECTIONS

TOE 2.2719 TNA -.61)0 TC3-2.34_L-!_J .8172

R0£ .7916 RRA -,0327 RC3 -.8985 FAU .04233

FOE 1.1857 FRA -.1340 FC3-1.5036 BSP !2793

BDE Z.4039 flRA .6159 BC3 Z.)JJ3 FSP -6403

HIO-C(:U_IE EXI[CUTION ACCURACY

SGT 3901.6 $GR 1260.4 SG3 177,9

RRT ._72 ARt" .,24 RTF .9588

SGD 4106.4 E23 .2425 RI3 .9676

$GJ 4080.7 $GZ 438.5 THA 17.15

129.06 [CC .18192 1NC 6,9995 Vl 29.580

31,68 RCA IDS.S6 APO 152.54 vZ 35.059

Z22,Z_ ZAC J6.62 ETC 263.91 CLP-146._B

CCC 1.4006

iN) E LC_IG

ZZ0.49

76.4T

2_0.49

78.47

220.49

76.A7

C_81T OETERNINATION ACCURACY

ST 2888.5 SR 920.Z $S gOA.Z

CRT .9869 CRS -.996T CST -.9959

LaA 2977.) HSA 162.0 SSA $.Z

ELl 2_36.2 EL2 140.4 ALF ]B.?l

LAt,,m_H OAT£ 4PR 16 1964 FL|G_T TIN( 144.00 ARRIVAL OATE a(P |9 1964

HELIOCENTRIC CONIC

RL 150.63 LAL *.00

RP 108.05 LAP -I.33

RC 129.127 GL 33,Z0

PLANETO(,[NT_]C CONJC

C3 16.016 VHL 4.243

LNCH AZHTH LN(H TiN(

36.61 16 I 18

141.39 I 17

36.61 16 I 16

141.39 I 17 38

38.61 16 I 10

14J.39 I 17 3.8

DISTANCE 415,85Z

LOt. 217,74 VL ZT.OdQ GAL -3.94 AZL 85.05 PICA

LOP 53._[] VP 37.781 GAP 3.04 AZP 94.7? TAL

GP -51.10 2AL 12Z.94 ZAP I_Zo3Z ETS 313.66 2AE

195.61 StlA 128.77 ECC .18276

198.14 TAP 33.75 RCA 105.24

119.D2 ETE 219.59 ZAC _6.16

OLA 36.68 RAL _3.68 RAO 6567.7 ¥(L 11.807 PTH Z.09 VHP 6.637 OPA -Z?.O)

L-| T11_ IN) L_T IN) LONG IN) RT A6C IN) AZNTH |NJ T_N( PO CST TIN

4323.61 -37.51 Z10.$3 325.39 43.83 17 13 24 3725.6

2697.95 -37.50 70.64 323.37 43.82 2 2 _6 2097.9

4323.61 -37,51 Z10.33 325.39 43.83 17 13 24 3725.6

2697.95 -37.30 78.64 325.37 43.82 2 2 36 ZO97.9

4325.61 -37.51 210.33 323.39 43.83 17 13 24 3723.6

2697.95 -37.50 78.64 323.37 43.82 2 Z 36 209T.9

INC 4.9516 V| 29.580

AF_ 152.31 v2 35.072

ETC 278.97 CLP-14_.35

DIFF£R£NTIAL CORRECTIONS

roe 1.858) TRA -.678a TCa-3.3649.BAU .857Z

ROE .5618 RRA -.0314 RC3-1.1596 FAU .D5213

FO[ .9968 FRA -.1415 FC3-2.5052 8SP 13111

ODE 1.7511 eRA .8791 8C3 3.5591 raP -742

NfO-COtlRS( (X£CUTfON ACCURACY

6GT 3993.8 $G_ 1145.0 SG3 Z19.5

RRT .9328 RRIr .9929 RTF .9328

aGB 4183.3 R23 .2600 RI3 .9611

aGI 4161.1 SGZ 430.7 THA 16.39

RAP 89.29 (CC 1.2965

/NJ 2 LAT IN) 2 LONG

-a).O5 ZO5.1?

-43.04 Tl.A8

-43.05 203.1T

-4).04 71.48

-43.05 201.17

-43°04 7).4_

CRBiT O(TERHZNATION ACCURACr

aT 2295.5 SR 759.3 S) Y?4.s

CRT .9822 CRS -.9989 CST -.9699

LaA 2333.6 NSA 165.6 SSA 5.3

ELl Z414.0 (LZ 1_5.8 ALF 18,06

LAUNCH 04T[ APR Z8 1964 FLIGHT TIN( 146.00 ARRIVAL DATE SEP 21 1964

HELI O_(NTRIC CCNJC

RL J5D.83 LAL -.00

RP 10_.01 LAP -|.IS

RC |31.387 Gk 23.94

PLAN(TC_(NTRIC CONIC

C3 14,822 VHL 3.850

_CH 4Z_TN LNCH TIN(

47.7) 16 )7 3)

332.29 O 59 42

47.71 18 37 33

132.29 0 3_ 42

47.71 16 37 3)

132.29 0 59 42

O|FF[R[NTIAL CORR(CTION$

TOE 1.2919 TRA -.8581 TC3-4.1654 8AU .6_O4

ROE .4239 RRA .0039 RC3-1.22_7 FAU .05662

FOE .6429 FRA -.064_1 FC3-3._074 BSP 123210

80[ 1.3597 _)RA .6381 8C3 4,3420 F�P -742

01aTANC[ 4Zl.847

LOL Z) 7.74 VL 27.003 64L -3,69 AZL 68.42 HCA JVB,BO SN_ J26.48 ECC .183T2 JNC 3.5824 v! Z_.SBO

LOP 38.51 vP 37,742 GAP 5.32 AZP 93.39 TAL 196.82 TAP 33.62 RC4 104.87 APO 15Z.08 v2 35.085

GP -44,71 ZAL 124.64 ZAP 127.49 (TS 315.22 Z4( 122.6_ ErE 216.25 ZAC 32.46 [TC _76.49 CLP-L48.�Z

OLA 49.37 RAL 67.98 RAO 6567.6 VEL 11.671PTH 2.03 VHP 6.125 0PA -20.51 RAP 90.61 [CC 1.Z439

_-1 TIN( IN) LAT iN) LONG IN) RT ASC IN) AZNTH IN) TIN( P_ CST TIN |NJ 2 LAT IN) Z LONG

4220,68 -35.44 19_.65 3Z0.36 53.0_ 17 47 54 3620.9 -39.96 188.T3

2713,38 -35.42 78.04 320,35 53.04 I 44 56 2113.6 -39.95 70.J2

4220,88 -35.44 196.63 32D.36 )3.06 17 47 54 3620.9 -39.96 188.73

2713.56 -35.42 78.04 )Z0.35 53.04 I 44 56 2113.6 -39.95 ?0.1_

4220.86 -35.44 196.63 310.36 51.06 17 AT 54 3820.9 -39,96 188.75

27|).58 -35.42 78.04 3_0.33 53.04 I 44 56 2113._ -39.95 ?0,1Z

M1O-C(_d[ (X(CUTION ACCURACY ORBIT 0(TERMINA T|ON ACCURACY

SGT 40_O.6 aGR !135.) aG3 245.6 ST 1977.3 aR 631.6 85 665.5

RRT .9237 RRtr .98_5 RTF .9432 CRT .9726 CRS -.9991 CST -,9812

$GB 4J87,4 R23 .2637 R13 .9510 LSA 2172.5 MSA )77.6 SSA 7.6

aGJ 4166.Z $GZ 4_.8 THA 14,74 ELI 2O?J,0 EL2 140.] ALF I7.34

_4UNCH OAT[ APR 28 1964 FLIGHT TiN( 148.00 ARRIVAL OArE SEP 23 1964

_(LICX(NTRIC CONIC

RL 150.63 LAL -.00

RP 107.97 LAP -.97

RC J33.)97 GL 19.76

PLAN_T_[NTRIC CONZC

C3 )).015 YHL 3.(_8

LNCH AZNTH LNCH TIH_ L-I TIN( IN) _AT

55.89 )7 16 46 4116.37 -$Z.13

]24.11 0 39 21 2761.05 -32.52

51.89 17 16 46 4116,37 -32.53

124.11 0 39 21 2761.05 -32.32

53.69 17 16 46 4116.37 -32.53

124.13 0 39 21 2761.0_ -3Z.32

oKrrER£NTIAL CORR£CT_ON6

TOE .9857 TRA -.8761 1C3-4.9957 BAg .6979

ROE .3056 RRA .0053 RC3-1._9_7 FAU .06127

F0( .8143 FRA o,0514 FC)-4.1418 BaP 11287

80( 1.0329 liRA .8?83 8C) 5.1605 FaP -878

01STANCE 427.827

LOL 217,74 Vk _.959 GAL -3.44 AZL 87.40 NC4

LOP 59.72 VP 37o722 GAP 5.(_0 AZP 92.41 TAL

GP -39.36 ZAL 114.93 ZAP 132.00 (TS 316.61 2A(

Z02.D0 $14A 128.10 (CO .18480 1NC 2.5980 vl 79.580

195.49 TAP 37,49 RCA 104.49 APO 151.87 v2 35.096

125.30 ETE 212.80 ZAC 37.77 (TC 275.05 CLP-149.94

0LA 41.Zl RAL 90.34 RAO 8567.5 ¥[L 11.593 PfH Z,03 VHP 5.840 0PA -15.07 RAP 9).95 (CC 1.114Z

INJ LONG IN) RT AaC IN) AZNTH INJ TZN(

]84.49 317,39 59,82 16 23 22

I_.lB 317.58 39.81 1 25 12

184.49 317.59 59,82 I_ 25 22

BO.LB 317.58 59.61 I 25 22

J_4,49 317.59 59J2 18 23 22

80.18 317.58 39.81 I 25 22

N|O-C_u_a_ (vrCuTION ACCuRAC_

aGT 4186.8 SGR 1051.5 SG3 271.B

RRT .9289 RRlr .9655 RTF ,9441

aGB 4316.8 RZ3 .2733 RI3 .9500

$G1 4300.1 SG2 379.2 THA 13,24

POCaT TIN IN) 2 LAT IN) Z LONG

5518.4 -36.26 176.33

Z161.O -36.25 72.0_

3516.4 -36,26 176.53

2J81,D -)6.25 72.02

3518.4 -36,26 176.33

2J61.0 -38.25 ?2.02

ORBIT O(T[RNINAT_ON ACCURACY

ST 1600.2 aR 486.2 $S _a,6

CRT .9588 CRa -.9g86 CST -.g696

LSA )?)5.8 NSA 169.1 $SA IZ,O

ILl 1667.2 (L2 132.6 AL_ 16.35

J663



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE APR 18 1964 fLIGhT TI_E 150.00 ARRIVAL DATE SEP ZS 1964

MELiO(£NTRIC CO_IC

RL J50.63 LAL -.00

RP 107o93 LAP -.T9

RC 135.815 GL 14.59

PLAN(TO_ENTRIC CON|C

C] 11,901 VHL 3.450 OLA 38.01RAL

LNCH AZNTH LNCN TIN{ L-I T;JAI[ INJ LAT

63.51 18 0 )8 400J,46 -Z9.46

111,49 0 |4 45 283?,08 -29,47

63,$1 18 0 5tl 4001.46 -19.48

1J6,49 0 J4 45 1837.88 -ZS.4?

63.5| |a O 38 4001.46 -19.48

116.49 O |4 45 Z6)7.86 -19,47

O|FFEmENT|AL CCdtRECT|C_4S

tO{ ,7Z61 TRA -o6567 TC3-5.6431 6AU .9104

ROE o1349 RRA .019J RC3-I,ZTOZ FAU ,06446

FOE .417J FRA .O05J FC3-4,6889 BSP 13695

8OE ,?63Z BRA .6370 6C3 5.7644 FSP -919

0ISTANC[ 433.80Z

LOt. ZI?.?4 VL 26.914 GAL -3.|? AZL 68.15 HCA Z05.Z0 9NA |ZT.99 [CC .1g600 |NC J.8326 VJ 29.580

LOP 61.93 VP 37.70Z GAP 5.88 AZP 91,68 TAL 194.13 TAP 59.34 RC4 104.10 APO 191.67 vZ 35,1JD

GP -34.90 ZAL |14.J9 ZAP |35,91 ET$ 3J7.9g ZAE 1Z?.13 [T[ Z09,53 ZAC 42.22 [TC 274,05 CLP-15|.J4

92.75 RA0 6567.5 VEL ll.545 PTH. Z.OZ VHP 5.698 OPA -10.53 RAP 93.39 ECC 1,|959

|NJ LONG JNJ RT A$C INJ AZMTH |NJ TiME PO CST TIN INJ Z LAT ZNJ Z LONG

171.81 316.43 64,94 19 ? |9 3401,5 -51,6! 164.64

84.88 316.43 64.83 1 Z 3 1257,9 -5Z.60 76.70

I?Z.SZ 316.43 64.64 i9 ? 19 3401.5 -31.61 16i.GA

84.86 316.43 64.83 1 Z 3 Z137o9 -5Z.60 76.70

|?Z,SZ 316o4) 64,94 19 ? ]9 3401,5 -3Z,61 164.64

84,_ 316.43 64.93 1 Z 3 2237.9 -32.60 76.70

NIOoCOUN_[ EYJ[CUT|ON ACCURACY CIRB|T DETERMINAT|ON ACCURACY

SGT 4304,8 6GR 960.1 SG3 286.Z ST 1160.9 SR 381 ,Z S$ 351.9

RRT .9160 _ .9786 RTF ,9415 CRT .9551 CR$ -.9973 CST -.9438

SGB 4d|0,6 RZ3 .1650 RJ3 ,9470 LSA 1374.4 N$A 167,6 $$A |8.0

$61 4396.3 SGZ 35_.0 ?HA |1.?5 [L] 1531.6 ELZ |)3,Z ALF J6.|D

LAUNCH DATE APR 18 1964 FL|G_HT TIN| |51.00 ARRZVAL DATE 5EP Z? ]964

HEL|O({NTR|C CONIC

RL 150.63 LAL -.O0

RP 107o90 LAP -.GO

RC 138.01| GL |O,Zl

PLAN_TOCENTR]C C(_|C

C3 il.]73 VHL 3.)4) DLA

_NCH AZNTH LNCH T_,_ k-Z ?I1,_ INJ LAT

7J.13 J6 53 3 _600.86 -16.96

106.85 13 _S 4 Z99Z.|7 -16.55

71.13 19 5) '3 366o.86 -ze.se

t06,65 23 36 4 2952.17 -_6,95

|10,00 0 37 44 1761,50 -_0,39

JlO,OO ZZ 56 19 _O79,44 -12,88

D|FFER_NTIAL C_REC?I(_N6

TO[ ,3304 TRA -,6176 TCS-6,1??J BAu ,9404

RO[ .189Z RRA .0318 R¢3-I.ZJ�Z FAU .06487

rOE .1640 FRA .07Z2 FC3-5.0167 BSP 13964

6OE .5631 9RA .6J89 BC3 6.1955 rSP -949

DISTANCE 439.765

LOt. 227.74 VL 2G.8_9 GA_ -Z.90 AZL 66.73 t4CA 2OB.4_ :S_A _?.$9 ECC .1973_ INC 1.Z654 vl 29.5_0

LOP 66.19 VP 37.64111 GAP 6.17 AZP 91.11 TAL 191.79 TAP 41.17 RCA 103.69 APO 151,49 V2 35.123

GP -31.16 ZAL JZZ,?) ZAP 1_9.31 [Y$ 919.03 ZA[ 128.39 [T[ 206.56 ZA_ 45°96 [TC 2?5.22 CLP-JSZ.41

33.58 RAL 95.ZZ RAO 6967,4 VEL 11.9|4 PTH Z.O| VHP S,622 DPA -6,75 RAP 94.91 ECC 1,1839

INJ LONG [NJ RT ASC INJ AZMTH ZNJ TIM[ PO CST TIN ZNJ _ LAT |NJ _ LONG

160.11 318.38 68.66 19 5? 24 3160.9 -Z9,ZZ 152.08

91.59 318.37 68,65 14 Z? 16 1351.Z -19°_] 84.43

I60.Z! 316.38 68.66 19 5? 24 3260,9 -Z9,21 15_.08

92.59 316.37 68.65 Z4 Z? _6 E35Z._ -Z�.Zl 64.43

S0.71 311.85 73.46 | 24 6 Z|SJ.6 -3Z.31 7_.Zl

100.67 3|4.60 63.89 23 4T 49 2479.4 -Z6.Z0 93.08

NJ0-CC_R_[ [Y.I[CuT|ON ACCURACY CM6JT DETERNZNAT|ON AC(uRACY

SGT 4415.Z SGR 677.4 SG3 193.2 ST 9_3.? SR _Z3.9 $$ Z16.2

RRT .9100 RRF ,9699 RYF ,9409 CRT .896_ CRS -,989! CST -.8793

$68 4901.9 R_3 .Z5J9 RJ3 .9445 L$A 1056.3 N�A 167.7 SSA 26.8

$G| 4468°6 SGZ 336,Z ?HA 10.4_ EL] 1036.5 [LZ 136.6 ALF |6.68

LAUNCN OAT[ APR 26 |964 FLIGHT TIM l[ J54,00 ARRIVAL O_TE SEP 29 ]964

NEL[O(ENTRIC C(;_IC

RL J30.63 LAL -.00

RP |07,66 LAP -.41

RC 140._15 G_ 6.48

PLANE YC_[NTR|C CC_N|C

C3 10.678 VNL 3.Z68

LNCH AZNTH Lk_ff 7114(

60.30 ZO 6 JZ

99.50 ZZ 43 Z

_00,00 t3 _Z 10

100.00 _Z Zl 45

110.00 Z 9 41

110.00 ZI 44 40

D|FFERENTJAL CC_R((TI(_i$

_O( .3607 ?RA -.5670 ?C3-E.6Z?Z 6AU ,9_02

ROE .]568 RRA .0449 RC3-1.1499 FAU .064Zl

rOE .1Z03 FRA .140Z FC3-3._036 8SP 14Z83

ODE ,3941 BRA .5687 0C3 6.7263 rSP -953

01STANCE 445.?[?

LOL ZJ?.?4 VL Z6.8Z4 GAL -Z.6| AZL 69.21HCA Z11.63 SNA 117.29 [CC ,18876 INC .7892 v! Z9.580

_OP 69.37 VP 37.660 GAP 6.4_ AZP 90.67 TAL 191.35 TAP 41.98 RCA |03.Z6 APO 151.32 vZ 35.J34

GP -76.03 ZAL 1Z0,76 ZAP 142.31E?S 3Z0.04 ZA[ 129.15 (T[ Z03,93 ZAC 49.1Z ETC _7_,5_ _LP-|53,TD

0LA Z9.74 RA_ 97.74 RA0 6567.4 VEL 11,491 PTH 2,00 VHP 5,611 0PA -3.39 RAP 96,5} ECC 1°1757

L-i TIN( iNJ LAT _NJ LONG ;NJ RT AsC |NJ AZMTH |NJ TIN[ PC) C�T TIM INJ Z LAY JNJ Z LONG

3647.0? -Z3.85 147.96 317.07 7|.6P ZJ 8 _9 3047.] -_6.13 ]34.9Z

3147.39 -Z3.84 106.Z3 317.07 71.67 23 35 30 Z547,4 -ZG,IZ 98.J9

3094.19 -_9.SB 99.91 31?.$6 ?3.99 Z4 5 5 2454.3 -Z7.33 91._5

3215.40 -ZZ.IZ 110.61 316.41 69.37 23 15 ZJ 2615,4 -24.73 JOZ.?9

Z509.99 "33.86 60.43 319.43 84,98 Z 51 3| 1910.0 -34.J8 3J.ZO

3332.46 "14.56 119.56 3|Z.94 96.71 ZZ 40 JZ Z?3Z.5 -J8.39 IO8.76

NID-CC_JRSI[ EXECUTION ACCURACY C(R6JT DETERNJNAT|ON ACCURACY

SGT 45Z4.4 SGR 906.6 SG3 295.5 ST 731.4 SR 260.7 SS t_0.8

RRT .9118 RRtr .9574 RTF .9399 CRT .6267 CRS -.9055 CST -.6446

SGO 4595.7 RZ3 .Z336 R13 ,9426 LSA 773.4 NSA 169,0 554 AO.B

_G] 4964,1 SGZ 316.9 THA 9._9 EL| ?68.8 EL_ |_0,_ ALF ]8.3_

LAUNC_ DATE APR ZB |96& r_Z(,_T T;_ J96.00 4RRIVA_ OA T( OCT ! J964

H(LJOC(NTRIC CONIC

RL 150.63 LAL -.00

RP 107.81 L_P -,Z_

RC |41,394 G_ 3.13

PLAN(TOC[NTR_C CON|C

C3 10.336 V,L 3oZ15

LNCH AZNTH LNCH {IMI_

90.00 73 8 Z

90.00 70 3 5Z

JO0.O0 1 2 35

100.00 gO 59 56

110.00 3 I 30

l_O.OO 11 13 30

DIFrER(NTZAL C_RECTION$

_O[ ,2098 TRA -.904Z TC3-T,0OI4D 8AU .9T96

R0( .1391RRA .0561 RC3-I.08_4 FAU .06Z78

FOE -.003J FRA .Z096 FC3-5.1979 BSP J4611

BOE .2517 9RA .5073 BC3 ?.0891 FSP -950

O_$TAK( 491.697

k_. 217.74 VL 23.776 GAL -2.3] AZL 89.61 PICA 214.85 SlAA 1Z6.99 [CC .19033 ]NC .3905 vl 29,580

_OP 72.9_ VP 3?°638 GAP 6.74 AZP 90.31 TAL 189.93 TAP 44,78 RCA 102.6_ APO 151o16 V2 55.146

GP -15,38 ZAL |J6.43 ZAP |44.96 [?9 3_0._0 ZA[ |Z�.BI EYE Z0|.64 ZAC 51 ,8| [TC 271.89 CLP-154.98

0LA 16.37 RAL 100.33 RAO 8567.4 VEL |1,47? PTH Z.00 VHP 5.640 DPA -.93 RAP 98.26 ECC 1,170;

L-| T|M[ |NJ LAT |NJ LONG |NJ RT AsC |NJ AZMTH |NJ TIN( PO CST TIM INJ _ LAT [NJ Z LONG

3088.56 -Z7.35 101.83 3|9.69 92.36 13 59 30 Z488.6 -Z8.JZ 94._5

3691.73 -15.57 ]41.90 316,|Z 66.04 ZJ 5 Z5 3091,7 -18.G? J35.60

Z73],91 -19.57 ?8.86 319.96 85.43 I 48 7 Z|31.9 _Z9.89 68.07

3914.61 -13.93 |Zg.56 3|9.1Z 63.10 21 54 40 1914.6 -17,05 12Z.52

1359.85 -34.|4 4#,?3 310.09 91,69 3 40 50 1759,8 -33.30 36,5_

3469.45 -9.59 J13,06 311.00 5?,03 22 Jl Z0 28Q9.4 -13.87 116._7

N|0-C_¢tR$( [XI[CUT|ON A(CURAC_ OR0|T O[T_RNZNATION ACCURACY

$_T 4630.3 $c_q' ?4?,2 9_3 294.3 ST 498.6 SR Z51,1 $$ ?8,5

RRT ._)009 RRF .9421 RTF .9390 CRT .68_5 CRS -.IZZ6 CST ,3Z37

$G8 4690.Z RZ3 .7JZ7 R|3 .941Z L3A 53J.4 NSA 17T.5 SSA 62.6

SG1 4679.Z SGZ 3_|.5 THA 8.3] [LJ 53J.0 EL2 17Z,3 4LF _J.32

J664



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 1964)

p

LAUNCH OAT( 4PR 28 1_64 fLIGHT TIME 138.00 ARRIVAL OAIE O_T 3 1964

H(LIOCENTR|C CONIC

RL 150.63 LAL -.00

RP 107.79 L4P -.03

RC ]44.559 GL .44

PLAI_ETC_(NTR]C CONIC

(3 10,106 VHL 3.179

LNCH AZMTH LN(H T|NE

90.00 0 17 ?

90.00 19 19 56

I00.00 ! 36 41

100.00 ZO 23 3

110.00 3 41 39

4]0.00 20 54 33

O|rF[RENT]AL C(_RECTJONS

TOE .0734 TRA -.4280 TC)-7,3|OJ 8AU ,9971

RDE ,IZ?O RRA ,0676 RC3-1.0139 FAU ,06067

FOE -.10/_ FR4 .ZBJO FC3-3.1972 88P J4BSJ

BOG .1466 _}RA ,433_ BC) ?,)BO] FSP -931

oIsr4NCE 457.563

LOt. Z17.T4 VL 26.73Z GAL -Z.O0 AZL 89,95 HCA Z18,07 SNA IZ6.69 [CC .|9204 INC .0504 V_ 29.500

LOP 75,81VP 37.616 GAP 7.0Z AZP _0,04 TAL 188.49 T4P 46.56 RCA 102.36 APO IS[.OZ ¥2 3_.157

GP -23,13 ZAk ||5.83 Z4P |47.3Z ET$ 321.6! ZA[ 130.11 ET[ |99.65 ZAC 54.|Z [TC 271.29 CLP-]56.Z 4

OLA 25,35 RAL 102.99 RA0 6567,4 V[L 11.467 PTH 1.99 VHP 3.696 OP4 1,51 RAP |00.07 [CC 1,1665

L-I TIM_ JNJ LAT |NJ LCINO IN] RT 48C |NJ AZNTH [NJ T|M_ PO (3T TiN IN] 2 L4T IN] Z LONG

_898.58 -28.51 88.88 3Z1,28 89.2? 1 5 Z5 2296.6 -Z8.1] 80.25

5875.85 --10.Z4 |33,89 316,65 65.43 Z0 24 51 3273.? -15.?Z 146.74

2575.56 -29.86 85.Z5 521.26 91.32 Z 59 36 1975.6 -29.33 56.49

3671.91 -8.86 157.99 515,95 61,}_ Z1 24 13 5071,9 -]Z.6Z 151.2|

2247.15 -33.34 59.99 320.94 97.03 4 19 7 1647.1 -32.20 31.01

3573,11 -3.71 IZ_.57 514.00 56.24 ZI 54 6 2975.1 -]0.10 12Z.24

M|O-COUR_[ EXJ[CUT](_I ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4724,8 $GR 896.8 aG3 Z89.9 aT 317.0 SR 233.1 SS 134,1

RRT ,_8_4 RRF .9Z55 RTF .9578 CRT .5104 CRS ,5398 CST .6176

aGB 4775.9 RZ5 .J9ZI RJ5 .9593 La4 545.6 MSA 2]5.9 asA 87._

SOl 476fl.] SG2 321,2 TH4 7.47 ELI 531.5 ELZ 211.8 4LT 22.4]

L4UNCH OATE APR 28 1964 FLZ_/T TZN( 160,_ 4RR;¥AL DATE OCT 5 1964

HELZOCENTRIC CON|C O|STANCE 483.495

RL 150.65 LAL -.00 LCA. Z17.74 VL 28.64_6 GAL -1.68 AZL 90.24 HCA 221.30 M,14 126.40 ECC .19389 INC .2404 vl 29.580

RP 107.76 LAP .|8 k_ ?e.04 VP 37,_93 GAP ?.31 AZP 8_._Z TAL 187.04 TAP 48,35 RCA 101,89 4PO 150.90 V2 35.168

RC 146,709 GL -2.03 GP -Zl,ZO ZAL ||3.0_ ZAP 149,4_ [ta 3ZZ.17 ZA[ |50.59 [T[ 197.94 ZAC 56.11ETC Z?0.?Z CLP-]5?.4B

PLAN(:TOCENTR|C CONIC

C5 9.9eZ VHL 5.1Se OLA ZO.81RAL |05.72 RAO 8_67o4 ¥[L 11,48| PTH 1.99 YHP 3.775 0PA 5,19 RAP |01.97 ECC 1,1839

LNCM AZMTM LMCH T_M_ L-Z T;_ |NJ LAT _NJ LONG _NJ RE AaC IN] AZMTH |NJ TIME PO Ca7 T_N _NJ Z LET [NJ 2 LONG

90.00 1 5 49 2785,02 -Z_.05 79.28 322.85 94,08 1 49 54 Z165,0 -27,|8 70,?Z

90.00 18 55 1 4001,50 -8.33 |60,88 318,11 6Z.54 Z0 ! 4Z 3401.5 -9.98 154.09

100.00 2 38 44 2488,96 -29.53 5_.65 32Z.70 96.03 3 |g 45 1859.0 ~Z8.19 48.01

100.00 20 Z 47 3782,80 -5.19 144.17 517.49 60.5Z Zl 3 50 5|8Z.8 -9,08 ]37.5*

110.00 4 IS Sl EISS,IE -32.55 32.99 3ZZ.13 J01.06 4 51 46 1335.1 -30.69 24.27

110.00 Z0 42 9 3659,40 -Z.4Z 133,10 515.77 55.89 Z1 43 9 5039.4 -6,88 126.85

OIFFERENTI4L CCRRECTION$ N|0-COURSE EXECUTION ACCuR4Cv C_BIT DE TERN/NATION ACCURACY

TOG -.037_ TRA -.3448 TC5-7.5858 BAU 1.O|_G aGT 4823.5 aGR 6_8.2 SG5 _84,6 aT _67.6 aR 2_1.2 SS ZI2.2

ROE .1|89 RRA .0778 RC3 -.9523 rAu .0_84Z RRT .8(_1_Z RRI r ,_018 RTF .9574 CRT -.4893 CR3 .?IS7 C3T -,0983

roe -.1996 FRA .3461 FC5-5.0768 6SP 13192 aGB 4868.0 RZ3 .|698 RI3 .9587 LSA 3Z0.4 MaA 252,9 SSA 93.4

80[ .1321 8RA ,3332 eC5 7.6_55 FSP -918 SGI 4857.2 SG2 323,4 THA 6.77 ELI 502.3 EL_ 170,8 ELF 145,67

LAUNCH.GATE _PR 28 J964 fL[GH r T[I_ 162.00 ARRZVAL OA T[ O_? 7 ]964

HELIOCENTRIC CONIC

RL 150._3 L_L -.00

RP 1D?,72 LAP .35

RC 148.845 G_ -4.23

PLAN_TO([NTR|C CONI_

C5 9,88} VHL 5.145

LNCH AZMTH LNCH T|ME

90.00 1 42 _Z

gO.O0 J8 58 50

lO0.00 5 14 48

]00.00 19 49 8

110,00 4 46 28

110.00 Z0 35 54

DIFFER[NT|AL CC_RECT|ON$

7DE -,18a0 TRA -.250_ TC3-7,7640 BAU 1.0338

ROE .ll_Z RR_ ,0875 RC3 -.8949 r4U ,OSeO0

FOG -.2800 FRA .4092 FC3-4.9008 BSP ]5493

8OE .2138 _RA .28_4 BC) 7.8154 FSP -898

0laTAMCE 469,595

LOL Z17.74 VL Z6.640 G4L °1.55 4ZL _10,50 MCA ZZ4.1Z aNA 126.10 ECC .19589 INC .a985 V! Z9.580

LOP 8Z.Z6 VP 57,570 GAP 7.60 AZP 89.64 TEL 185.57 TAP 50.09 RCA 101,40 APO 150.80 _Z 35.178

GP -19.54 ZAL 110.06 ZAP 131.38 ETa 32Z.58 ZAE 130.52 ETE 196.45 ZAC 57.86 ETC Z70.15 CLP-158.68

OLA 18.09 RAL 108.32 RA0 6367.4 VEL 1].458 PTH 1.99 VHP 5.866 OPA 4.7? RAP ]03.94 ECC 1.16Z3

L-I T]I_ [NJ L4T IN] LONG [NJ RT Aac IN] AZMTH |NJ T[ME PC) CIT T|M IN] Z LET IN] Z LONG

Z660.56 -Z?.5_ ?I.?Z 524,58 97.80 Z 27 _ 2060,6 -25.95 65.3Z

4103.19 -5.08 166.$8 520.11 61.84 19 46 35 5503.2 -6.85 159.90

2363.84 -28.45 49._ 524.59 99,58 3 54 10 1763.6 -26.85 _1.26

5873.54 -2.07 149.Z7 519,55 60.17 Z0 53 42 5275.3 -6.05 142.71

2078,73 -31.38 27.18 5Z5.67 104.31 5 21 5 1476.7 -29.10 13._2

3735.01 .47 157,04 317.96 55.82 21 56 9 3]35.0 -4.02 150,85

MJO-COU_ ExECuTION ACCURACY ORBIT OETERMINATION ACCURACY

_GT 49J_,9 _r_t 6_5,Z aG5 278.4 aT 59].? aR Zl4.? 33 ?38.5

RRT .848J _ .877| RYF .937| _CRT -.88|7 CRa .7586 CaT -.6715

aGB 4958.2 R23 .1488 R]3 .9582 ka_ 491.3 Na4 186.4 SaA 81.5

801 4947,3 _GZ _ZS._ THA 6.16 EL] 457.4 EL2 90.7 ALF 15Z.94

LAUNCH OA rE _PR 28 1964 FL|Gt'I_ T|I_ |64.D0 ARRJV_L G4tE QC_ 9 196_

HELIOCENTRIC CONIC

R_ ]50.63 L_L -.00

RP 107.69 LAP .54

RC 150,984 Ok -8.1?

PL_I_[TO_EMTR|C CONIC

C3 _.89Z YHL 3.145

LNCH 4ZNTH LNCM T]ME

90.00 Z 17 9

9(3.00 18 Z8 57

100.00 3 47 11

100.00 19 59 56

110.00 5 14 43

110.00 ZO Z8 31

OIFF[RENT|AL CORRECT|C_a

TDG -.5054 TRA -.1464 1C3-?.|1OO5 _Au 1,0_07

ROE ,1121RRA .0974 RC5 -,859B rAU .03541

FOE -.5498 FR4 ,4700 FC5-4,8740 OaP 13791

6DE .3253 BRA .|738 8C3 7.9430 FaP -877

oIaTANC[ 475.27_

LCX. ZI?.T4 VL 26._94 G_L -I,Ol AZL gO,?5 HC4 2_?.75 3,114 |25.8| £CC .19806 ZNC .7286 V! 29.580

_OP 8_.49 VP 37.547 GAP 7.90 AZP 89.51 TAL 184.09 rap 51.84 RCA 100.89 4PO 150,73 v2 35.188

GP -IB.ll ZAL 108.96 ZAP 1_3.16 Era 3ZZ.85 lAG 130.39 ErE 195.17 Z4C 39.,I ETC Z69.59 CLP-ZSe.84

OCA 13.75 RAL 111.39 RAO 6_67,4 Vl[L 11.4_8 PrH 1.9g VHP _.973 0P4 6.1l RAP 105.98 ECC 1.1628

L-| T[I_ |NJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH |NJ TINE PC) CST TIN IN] Z L4T IN] 2 LONG

2572.35 -26.54 83.48 326,59 100.79 5 0 ! 197Z.5 -24.58 5?.24

4191.19 -.25 171.49 322,50 61.68 19 56 48 5591.Z -4.03 J64.85

Z282.18 -Z?.39 43._8 326,35 |02.47 4 23 ]5 1682.Z -25.40 55.6_

5956.79 .89 183,74 321,97 60.|1 20 43 33 5556,B -5.29 ]47.21

Z008.1B -30.12 ZZ.Z4 328.83 106.99 3 48 |5 1408.Z -27.50 14.03

5803,55 5,09 |40.62 5_0,48 5_,94 21 51 34 3205,6 -1.41 134._]

NI0-CouRa_ (X|[CUTION ACCURAC? OR61T 0ETERNZNAT|ON ACCUR_C_

$GT _1OO8.5 $GR 515,6 aG3 Z71.0 aT 581.9 3R 212.1 $5 359._

RRT ,8249 RRF .84_4 RTF .9568 CRT °.9583 CRS .7712 CST -.8524

$88 _045.8 RZ5 ,1294 R|3 .95?7 L34 692.5 MSA 169,8 S$A 6?.4

SGI 5032.6 aGZ 555.0 TH4 3.63 EL! 6]5,4 ELZ 69.4 ALF ]60.8?

1685



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19645

LAUNCH OArS APR 28 J964 FLIGHt TIN( 166,00 ARRIVAL 0ATE O(T II 196•

H(LIO((NTRIC C_*IIC

RL 190,53 LAL -,00

RP JOT,S7 LAP ,73

mC J53.059 GL -?,90

PLAH_TOCENTmiC CO_I¢

C$ 9.960 VHb 3.156

LNCN AZMTff LN4_H TII_

90,00 Z 4B 45

90.00 IS 18 49

I00.00 4 17 IZ

IO0.O0 19 32 99

JlO,OO f 4I 24

II0,00 Z0 29 IS

OIFF[RENT|Ab C(:_R[CT_ON$

TOE -.4253 ?RA -.05_10 TC3-7.9760 OAU 1.0572

ROE .Ills RRA .IO?l RC3 -,788I FAU ,0908Z

FOE -.4114 FRA .9Z6_ FC3-4.41?? BSP 16099

BO[ .4407 BRA .]IZl BC3 8.0149 FSP -593

DISTANCE 48J,IAI

LOt. Z1?,74 VL ZS,S48 GAL -.69 AZL 90,94 HCA Z30,99 SNA I29,52 [CC .ZOOAO IN( .9963 vl 29,580

LOP 88.72 vP 37.923 GAP 8,Z0 AZP J9,41 TAL J8Z.99 TAP 53.98 RCA 100.36 APO 150,67 V2 55.198

GP -16.86 ZAL 103.76 ZAP 154.79 ITS 922,93 ZAE 130.61 ITS 19•.06 ZAC 60.79 [TC Z69,05 CLP-IGD,5B

OL& |3.95 RAL I]4.33 RAO 6957,4 V[L II,461PTH 1.99 vNP 6.092 DPA ?.ZZ RAP 108.08 [CC J.1639

L-| TIN( IN| LAY |NJ LONG IN| RI ASC |NJ AZMTM |NJ Time PO C$T T|H IN| Z LAT |NJ 2 LONG

2493,98 -29.29 60,12 3Z8.89 103.26 3 30 21 1896.0 -25,18 5Z.OT

4270.44 Z.3; 179.91 523.19 S|.?? 19 29 55 3670.4 -1.a8 ]65.28

2210,79 -26.24 $8.87 328.98 104,86 4 5A 2 IGl0.? -75.9• 50.82

40._O.93 3.70 J37,81 )24°?0 60.26 ZO 40 JD 34)0.9 -.78 lSI.ZB

]947.23 -28.83 J7.H )27.58 I09.ZZ 6 19 52 1347.2 -25.9• 9.98

3867,Z0 9.30 |43.9S 523.Z7 96.Z1 ZJ Z9 43 3Z67.2 I.D_ 157.73

N|O-COE,_[ [x£CUT|OIq ACCURACY ORBIT DETERM]NATIOIN ACCURACY

8ST 9095,8 8G_ 973.1 SG3 263.5 ST 758.8 SR 211.9 SS 424,9

RRT .7918 RRF" ,8J99 RTF .9370 CRY -.9317 CRS .77•1 CST -.9|90

808 9123,9 RE3 .|110 R13 .9377 LSA 904.4 HSA 162.8 $SA $6.6

8GI $114,9 8GZ 342,6 THA 9.)7 ELI 613.3 ELZ 74,6 ALF 165.63

LAUNCH 0ATE APR 28 1964 FLIGHT TII4E l_.00 ARR|VAL DATE OCT 13 1964

;_I[LIOCENTNIC CONIC DISTANCE 486.989

RL 150.65 LAL -.OO LC¢ 211.74 VL 26.902 GAL -.28 AZL 91,13 H_A 234.22 _A 125.23 ECC .Z0292 INC 1.126! v| 29.5_0

RP 107,54 LAP .91 LOP 9|,98 vP 37,499 GAP 8,9| AZP 89.94 TAL J81.09 TAP 99,50 RCA 99.8Z APO 150.64 vZ 35.206

RC J99.J58 GL -9,44 GP -19.76 ZAL 100.48 ZAP |36._J [T5 32Z.88 ZAE 1_0.S| IT[ 199.|0 ZAC SZ.O} [TC 268.41 CLP-JS2.08

PLAN_TOC[NYRIC C_IC

C3 I0.0_ VHL _.177 OkA I1,47 RAL 117.31 RAO 6387,4 VEL I|,A6? PTN |.99 VNP 6,221 DPA 8.14 RAP ]lO.Z3 ECC 1.J662

LNCH AZHTH LN_N T|M[ L-| T|NC IN| LAT |NJ _ONG |NJ RT ASC |NJ AZNTH |NJ TIN( PO CST TIM IN| Z LAT IN| Z LONG

_O.00 $ 18 ZE Z4ZS.]J -24.J1 59.48 33|.39 109,3| 3 98 90 1826.1 -ZJ.?8 47.58

90.00 18 |2 37 4345.74 4.65 180.01 328,|9 62.04 I9 Z9 21 3743,7 .89 ]73.31

100.00 4 49 30 Z|47.08 -Z5.0S 94,91 311.09 106.86 9 Zl 17 194?.1 -22,51 26.6•

100,O0 [9 ZB _0 4100,00 S,3Z |8|,62 327,67 60,98 ZO 36 90 9900,0 1,56 155,07

J10,00 S 6 $£ 1892,49 -27.39 14.ZZ 530,09 |JI.09 6 38 24 |292.9 -Z•.45 S.44

IJO.O0 21_ 23 38 3927.39 7.77 |47,|4 526,19 56.6| ZJ 29 9 3327.A 3,32 ]40.81

O|FFERENTIAL C_R£CTI_MS MI0-C.CuR$[ [XI[CuTI(_N ACCURACY ORS|T O[T[RMINAT|(_4 ACCURACY

TOE -.549| TRA .08_Nm TC3-8,D033 BAU 1.0849 $GT 3184,1 SGAt 353.9 809 236.7 ST 1003.0 SR 212.9 SS 457.2

ROE .JIZZ RR& .IIM RC3 -.74|Z FAU .0A846 RRT .774| RRF .7886 RTF .9379 CRY -.9134 CR$ ,7730 CST -,9503

FOE -.46#3 FRA .9799 FC3-A.I998 8SP 1842| 968 9213.8 RE5 .0935 RJ3 .9389 LSA 1122.9 NSA 159.Z 5SA 48.7

8DE .5504 BRA .1473 BC3 S.0_77 rSP -841 SG| 9ZOZ,O $GZ 390.? TNA 4.7? ELl 102].8 EL2 85,0 ALr ]58.95

LAUNCH 0•T[ APR ZB 196• F_IGHT TIldE I?O.0O ARRIVAL OAT[ OCT 15 1964

HELIOCENTRIC C_|C

RL 190.$3 LAL -.D0 LOt. 217.74 VL

RP 107.61 LAP I.lO LOP _9.|9 VP

RC 197.Z32 GL -10.79 GP -14,79 ZAL

PLAN_?O_ENTRIC CO_IIC

C3 10,309 VHL 3.ZlO

LNCH AZN?_ LN(H ?INNS

90.00 5 46 32

90.O0 18 6 _9

lO0,O0 9 IZ 32

IOO.O0 19 25 40

IJ0,OO 6 31 Z4

Ii0.00 ZO Z9 17

OIrFERENTIAL CORRECT|OH$

TOE -.6597 TRA .Z3IZ TC_-7.9Z64 BAU 1.0963

ROE .1J65 RRA .1283 RC3 -,_77 FAU ,04349

F0[ -,9015 FRA .6420 FC3-9,82|9 8SP 16498

60[ .6700 BRA .2844 8C3 ?.9582 rSP -798

DISTANCE 492,819

25,495 GAL ,1| AZL 91,30 NCA 297,46 SNA 124.94 [(C ,20569 |NC 1.50|J v] Z$._0

_7,474 GAP B,S| AZP 89,30 TAL J/9,97 TAP 5?,05 RCA 99,25 APO 150,_3 V2 55.2_

9?,|3 ZAP ]37.73 ET$ 922.58 ZAE 190.95 ETE 192.25 ZAC 63.17 ETC 257._2 CLP-16_,I6

DLA 9,90 RAL I20,39 RAO 6967,4 VEL /1,476 PTH 1,99 VHP 6,999 DPA 8,90 RAP 112.42 ECC J.1695

L-| TIME IN| LAT [NJ LONG IN| RT ASC |NJ AZMTH IN| TIN[ PC) CST TIN IN| 2 LAY IN| 2 LONG

Z367.29 -ZZ.5S 91.99 334.07 101.09 A 25 99 ]767.2 -20.4J •3.65

4412,81 6.S_ 18_.91 $31._A 62.A6 19 22 _2 9SLZ,8 5.11 I?T.23

Z069.83 -Z3,87 30.67 335.73 108.59 9 47 22 J489.9 -Z1.]1 22.96

4169.44 7.70 ]S�.Z6 _0.88 6].09 ZO 39 5 3959,• 3.?T 158,67

1843,0? -Z6.Z9 10.93 _3Z.74 |1_.68 7 _ ? J243.1 -22.99 _.55

3984,99 9.9Z 190.ZZ 329.93 57.12 21 29 42 3389.0 9._] 143.90

MIO-COuRSI[ [XECUT|OIN ACCURACY ORBIT 0ET[RNINATION ACCuRaCY

SOT SZ41.3 8GR 940,5 $59 247.0 ST ]194.0 $R 2]9.8 S$ 529.4

RRT .74|Z RRI r .793Z RTF .936• CRY -.59_9 CRS .7603 CST -.9641

SOB 9269.1 R23 .0862 RJ3 .9368 LSA 1314.0 MSA 160.8 $SA 4_,1

$GI 3Z36,7 802 30|,8 THA 4.39 ILl 1210,1 _L2 9T,B ALF 170.61

LAUNCH DATE APR 26 I964 FLIGHT TIR J';'Z._ ARRIVAL DATE OCT IT ]964

H£LIOCENYRIC CONIC

RL 150.63 LAL -.00

RP J07.99 LAP |,28

RC 199.Z90 GL -11.96

PLAN(TO_[NTRIC CON|C

C3 10.59Z VHL 3.Z39

LNCH AZNTH LNCH TIN_

90,00 4 13 _I

90.00 16 S Z7

100.00 5 _6 3_

100,00 I9 24 7

110.00 6 99 10

110,00 ZO 25 99

DIFFERENTIAL C(_'R£CY|ONI

TOE -.TS�S TRA .3?33 TC3-?,BZS5 BAU 1.1118

ROE .J187 RRA .1379 RC3 *,5404 FAU .04_00

FOE -.59J9 FRA .5886 FC3-3.3145 88P 15847

BOE .7987 BRA .3980 BC3 ?.8_19 FSP -781

DISTAN_[ 498,629

LOL Z17,14 YL Z_,A|0 GAL ,3| AZL 91,46 HCA ZA0,69 $_A 124,66 ECC ,Z0896 [NC 1.4639 vl Z5.SS0

LOP 98.4_ VP 97,449 GAP 9.14 AZP 89.78 TAL 178.09 TAP 98.?4 RCA 98.66 APO 190.65 V2 39.222

GP *I3.94 ZAL 95,73 ZAP 199.06 [Y$ 322.5| ZA_ 1_0.99 ETE |9Z.9| ZAC 6d.Z] [TC 267,37 CLP-t6•.2]

0LA 7.63 RAL IZ3,AI RAO 6SG?.A VEL 11.A88 PTH 2.00 VHP 6.906 OPA 9.90 RAP |]•.G6 ECC 1.1743

L-| TIN( IN| LAT |NJ LON_ |NJ RT A_C IN| AZNTH |NJ TINE PC, C$T T|N JNJ _ LAT IHJ 2 LONG

Z3J_,4Z -Zl.SZ 47,?8 396,99 108.91 4 92 • |TIE.4 -19.09 40,17

4478,?9 8,9| J87.65 394,73 55,01 J9 _I 5 38?8,8 9.22 IB0.92

Z038._3 -_.?I _7.Z? 35G.G3 109.98 6 IZ 30 IA38.Z -19.7B ]9.?0

4_8.17 9.73 168,79 35A,28 6J,(H_ ZO 94 39 3628.2 9.88 162.14

1798,49 -23.09 8,02 353.(_0 |ld.0Z 7 29 S 1198.4 -21.65 .57

4040,74 |1.98 |93.23 351.86 97,74 ZJ 31 20 3440,? ?,62 146,55

N|0-CC_Q_ [_ECUT_ON ACCURACY ORBIT OET[RMINAT|ON ACCuRAC_

$GT 33_1,4 _ 5_G,8 $03 299.9 ST 1412,9 SR _2],g SS 5B¢.D

RRT .7117 RR_ r .7197 RTr .9371 CRY -.8742 CR$ .?988 C$T -.97_4

$00 9947.4 RE3 .0704 R|3 .9979 LSA 1535,6 MSA J59.• S5A 3_.•

SGI 9394°7 _G_ 389,1 THA 4.05 ELI ]d_.5 _L2 JD_,? ALF ]?2.|4

]6SS



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 1, 1964

kAUNCH 0ATE APR 28 Jg64 fLIGHT TIWE 174.00 ARRIVAL OAlE OCT [g 196_

H(LIOCENTR_C CONIC

RL 130.63 LAL -.00 LOL 717,74 VL

RP ]07.57 LAP 1.4_ LOP J01.66 VP

RC J61,333 GL -]_.g8 GP -13.18 ZAL

PLAN(7_[NTR IC CONt(

C3 JO.96S VNL 3.311

LNCN AZMTH LN(H T[_q[

50.00 4 _g 51

90.00 ID 5 3

JOO.OO Q 3 }8

lO0,O0 19 23 37

110.00 7 ID I4

llO.OO ZO 13 31

DIFFERENTIAL CCItR(CTIONS

TO[ -.9157 TRA .5195 TC3-7,6539 BAU |.|ZS4

ROE .JZZg RRA .1403 RC3 -,59}4 FAU ,04054

FOE -.5909 FRA .7_81FC5-3,ZOI] BSP 17093

BO[ .9139 MA .$499 BC} ?.6769 FSP -759

0_STANC£ 504.417

26.36A GAL ,93 AZL 91,6Z HCA 243.9_ SNA

37.4Z3 GAP 9.47 A2P 89,Z9 TAL ]76.52 TAP

90.39 ZAP 160.51 ETS 321.19 ZAE 130.52 ETE

124.37 ECC .2J17J JNC 1.616| VI 29,$80

60.45 RCA gZ.C4 APO ]50.71 VZ 33.229

190.86 2AC 6_.|8 ETC 226.8J CLP-IES.23

OLA 5.85 RAL IZG.Ag RAO 656?,A VEL 11,504 PTH 2.00 VNP 6,66Z 0PA 9.97 RAP 116.g3 ECC 1.1803

L-| TIN([ IN] LAT IN] LONG |NJ RT ASC IN] AZNTM iN] TIME PO CST TIM |NJ Z LAT IN] 2 LOqG

1262.99 -ZO,TI 44,97 340.10 109.T5 5 17 14 1663.0 -IT.83 37.08

45AZ,}| ]0.85 ]91.31 338.30 63,68 I9 Z0 49 3542,3 7,23 184.SJ

1991.69 -21.60 84.Z6 339.74 1t1,19 S 36 50 139J.7 -]B.SZ 16.82

42BB.SA 11.69 172.29 337.87 62.29 20 39 6 3688.8 T.89 J65.52

I758.24 -23.99 5.45 338.85 119.J5 7 47 32 1158.2 -20.36 358.J5

A099,05 13.91 156.14 336.5? 58.46 2I 5} 46 3499,J 9,84 149.75

M|0-COUR$E EXECUTION ACCURACY ORBIT DETERN[NATIC_I ACCuRACv

$GT 9390.| $GR 916.0 SG3 231.6 ST 1615.9 SR 226.6 SS 629.9

RRT .f_lO_ RRF ,6849 RTF .937_ CRT -.897J ORS .?_33 CgT -,98J9

8GB 5414.7 RZ3 .0991 R13 .9378 LSA 1741.0 NgA 160.3 SSA 34.?

SG] 5401.5 $82 377.3 THA 3,75 ELi 1627,2 EL2 115.g ALF 173.11

LAUNCH DATE APR 28 19G4 FLZGHT TJl4( 176,00 ARRIVAL DATE OCT 2| 1964

HI[LIOCENTRIC CONIC

eL J50.83 LAL -.O0

RP ]07.59 LAP 1.6_

RC 163,399 GL -13.84

PLAN_TO¢_NTRZC CONIC

C3 J|,431 VHL 3.38I

LNCH AZNTM LNCH T_I4(

90,00 5 4 }_

90,00 18 • 38

lO0.O0 6 17 55

JO0.O0 Ig 14 0

IlO.OO ? _O 39

IlO.00 20 17 AS

0IgTANC( 510.183

L(5L ZJ?,Td VL _8.3J9 OAk J.37 _ZL 9J,76 h_A 247,17 SNA _24.I0 ECC .Z]glD INC 1.7614 VJ 29,380

LOP 104.90 VP 37.397 GAP 9,8| AZP 89,31 TAL 174.98 TAP 62.15 eta 97.40 APO 150.7g V2 33.23_

Off -12.50 ZAL 86,95 ZAP 181,49 ET8 321.08 ZAE 130.48 ETE J90,28 2AC 66.08 ETC 266.26 CLP-166.23

OLA 4.|6 RAL J19.59 RA0 6967.4 VEL I|.SZ5 PTH 2.01 VHP 6.82? OPA |0.53 RAP ]15,23 ECC 1.1881

L-I T|I_ INJ LAT |NJ LONG |NJ RT ASC ]NJ A2MTH JNJ TIN[ PC) CST TIM |NJ 2 LAT INJ Z LOgiC

ZZ18.37 -1_.66 A|.73 343.37 J|0.79 9 AI 36 1618.6 -J6.66 34.35

4603.96 12.89 194,92 342.09 64.47 19 ZI 20 4004,0 9,15 188.03

1949.90 -20.54 21.81 343.00 1]2.20 ? 0 29 1549.9 -17.35 14,27

4347.86 I3.94 |75._ 341.8_ 63.09 ZO 36 27 5747.9 9.82 168.84

]TEE. 30 -21.89 3.Z0 341,87 116.11 8 9 21 JI22.3 -J9.19 3_6.O1

4148.ZZ 15.79 139.23 3A0.34 59.28 21 56 54 354B,8 11.60 152.63

(_qB|T OETERMINATION ACCURACY

ST 1809.5 SR 252.6 SS 667.J

CRT -,84J8 CR8 .?ABI CST -,9_62

LSA 1931.8 NSA 162.1 SSA 31.6

ELI 1816.2 EL2 124.8 ALF 173.78

DIFFERENTIAL CCImRECT|ONS MID-COURSE EXECUTION ACCURACY

TD[-I.0407 TRA .699J TCI-T,4153 8AU 1,_384 $GT 9448.8 $_ 908,4 SG3 223,5

ROE .I285 RRA .I989 RC3 -.5498 FAU .03BOZ RRT .8477 RRF .6483 RTF .9977

rOE -,$131 FRA .7870 FC3-Z,8794 BSP 17235 SG 8 5470.3 R23 .0497 RI3 .9379

SO( Jo0488 8RA ,?IT0 8C3 T.A_S5 FSP -730 SGJ 5498.7 $82 385,1 THA 5.46

LAUNCH OATE APR 28 19G4 FL|GHT TIl_ 178.0_ ARRIVAL C_r£ OCT 23 1964

H[L|O(ENTRIC C(_41C 01STANCE 515.922

RL 130.63 LAL -.00 LO(. 217.74 ¥L 28.213 GAL 1.83 AZL 91.90 MCA 250.41 SMA

RP J07.93 _AP J.79 LOP 108.I5 vP 37.371 GAP 10.J5 AZP 89.36 TA_ J?3.a4 TAP

RC 1e3.369 GL -14.35 GP -1l,90 ZAL 83.57 ZAP 162.60 ETS 320.20 ZAE 130,44 £T[

PLAN(_TC_ENTRIC CONIC

C3 12.004 VHL }.465 0LA 2.58 _AL 132.87 RA0 6967.5 vEL 11.550 PTH 2.02 VHP ?.001CPA IO.ST R_P 12|.35 (CC 1.1976

LNCH AZMTH LN_H TJNE L-J TJI, II[ JNJ LAT JNJ LONG JNJ RT A_C JNJ AZMTH JNJ TiME PO CST TIN JNJ 2 LAT INJ 2 LONG

90.00 3 28 53 2178.93 -18.69 39.24 346.78 111.67 6 5 12 1378.9 -13.58 31.94

90.00 18 4 96 4664,05 14.42 198.48 345.94 63.36 19 2_ 40 4064.0 10,gB 191.49

J00.00 6 5J 13 |gJZ,?O -J9.57 19,17 348.40 J13,06 ? 23 J8 13J2.7 -J6.28 12,O3

100,00 J9 25 5 4405.49 13.28 179,04 349.92 63.99 20 58 30 3805.5 11.66 172.12

110.00 8 Z 24 1890._2 -21.91 1.23 345.23 116.91 8 30 35 1090._ -18.14 334.15

JlO.O0 ZO 30 53 4200.43 J?,58 |6Z.Z| 344.Z9 60,_0 21 40 36 3600.4 13.48 J35,50

DIFFERENTIAL CCI_RECTJON8 NJ0-COUR_E EXECUTION ACCURACY OR81T OET[RMJNA TION ACCURACY

T0[-I.172| TRA ,8770 TCI-T,Ig?0 _AU |.1481 SOT 5906.6 S_ 497,9 SG3 216.0 ST Jg9Z,l SR 238 ,6 $S ?01,_

ROE .]349 RRA ,J892 RC3 -.4994 FAU ,0396_ RRT .6148 RRf" .6]_) RTF ,9385 CRT -.8294 CRS ,7448 CST -.989_

FOE -.8541 FRA .8328 FC3-Z,ST34 _$P 1747J $0_ 5919,1 RZ3 .04_8 RI3 .9385 LSA 2118.8 NSA 164.0 SSA 29.J

80£ 1.1798 8RA .8931 BC3 7.1544 rSP °709 SOl 9919,1 $GZ 392,1 THA 3.20 ELl 2001.9 EL2 132.6 ALF 174,30

123,B2 ECC .21875 INC 1.899= Vl 29.580

63.86 RCA 96.74 APO 150.91 V2 33.241

189.77 ZAC 66.93 ETC 263.72 CLP-IG?.2Z

LAUNCH OA rE APR 28 1964 FL|GHT T[_ 180.00 ARRJVAL CA rE OCt 23 1964

H[L|<XENTR|C CONIC

RL 150.63 LA_ -.DO

RP JD?.gZ L_P 1.93

RE 167.561 GL -15.]_

PLAN(TOC[NTRIC CONIC

C3 IZ.e93 VHL 3.583

LNCH AZNTN LNCH TIM(

90.00 3 52 l?

90.0O 18 9 55

100.00 ? 14 ?

J00.00 19 16 4?

lJ0.00 8 83 29

JIO.OO ZO 33 _A

0[$TAI_;[ 511.633

LOL E17.74 v_ 26.Z19 GAL 2o_ AZL 9Z.03 HCA 253.66 SNA 123.55 ECC .22268 INC 2.0320 vl 29.380

LOP Ill.39 VP 37._44 GAP 30.91 AZP 89.43 TA_ J?l,90 TAP 63.58 RCA 56.04 APO I5J.06 V2 33.246

OR -IJ,35 ZAL 80.Z3 ZAP 163,87 (TS 319.11ZAE 130.40 ETE 189.31 2AC 87.7A ETC 263.18 CLP-IGB.J8

OLA 1,05 RA_ 139,?Z RAO 6987.9 ¥(L 11.979 erH Z,03 vHP ?.185 OPA 10.71 RAP 123.88 ECC 1.2085

L-| T|I4[ |NJ LAT IN] LONG IN] RT AsC IN] AZMTH |NJ T|M( PC) CST TIM |NJ 2 LAT |NJ 2 LONG

2143.94 -|?,T9 3?.08 350.33 |12.40 6 ZB | J543.9 -14.60 29,8_

4711,?Z 18.O8 Z_E.O| 349.9? 86.38 Ig 14 38 4122,7 12,72 ]94.92

1879,99 -18,_ J?.ZS 3A9,93 JJ3.77 ? 49 17 JZBO.O oJ3.31 10.08

4481.91 16.94 18_.41 349.95 65.00 Z0 41 9 3861.9 13.43 179.38

188_,8_ -21.08 359,33 348,71 117,57 8 5| 12 1062.9 -I?.20 352.35

4131.80 |8.29 J85.ZJ 348..t0 6|.22 2J 44 48 3851,8 15.50 1_8.37

(_q'81T 0ETERMINAT|_ ACCURACY

ST 2168.0 SR 244,B $$ ?]1.0

CRT -,8193 CRS .?=29 CST -.9916

L_A 2294.8 MSA J66.J $$A 26,_

[11 2J77.3 EL2 139,8 ALF 174.69

DIFFERENTIAL C(31R(CT|¢N$

T0£-J.3064 TRA ].0883 TC3o8.8148 BAU 1,1390

RO£ .JAZ3 RRA .J793 RC3 -.ASA3 rAU .033A5

FD[ -,882? FRA .8?83 F¢3-2,28J4 BgP 17679

B0£ 1.5JA2 BRA 1.0813 8C3 8.829? rgP -688

MI0oCOURSI[ (XECUT|ON ACCURAC_

SGT 9581,9 SGR AgO.Z 883 208.?

RRT .9815 RRF .9785 RTr .9392

$G8 9383,4 RZ3 .0316 RJ3 .9393

SGI 9369.2 SG2 398,3 THA 2.g3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH 0ATE APR Zg 1964 FLLGHT TEN[ 18Z.OO ARRIVAL DATE OCT 27 1964

HELIOCENTRIC CONIC

RL 150.63 LAL -.00 LC_ Z|7.74 VL

RP J07.30 LAP Z.10 L(_ ° |It.e) VP

RC 169.336 GL -15.36 GP -|0.86 ZAL

PLAN(TOC[NTRJC _(_1|{

C] 13.3|3 VHL 3.676

LN_H AZMTH LN_H TIN[

90.00 6 It 5|

90.00 |8 7 Z8

|00,00 ? 36 l

|00.00 |9 Z8 _9

|JO.00 8 A3 53

110.00 20 37 37

DIFFERENTIAL CC_IR[CTI_OIq_

T0(-J,4401 TRA |.Z713 TC3-6.4448 8AU 1.1667

ROE .|3|Z RRA .|894 RC3 -,409J FAU .03I|5

FOE -.701_ FRA .9218 FC3-|.9959 BSP I7783

80( |,448| 6RA |.Z854 8C3 6.4578 FSP -661

DISTANCE 5Z7.3J4

26.184 GAL 2,80 AZL 9Z.|6 HCA 256.90 SNA 123.28 ECC ,Z2692 |NC 2.|605 Vl Z9.580

37.3|6 GAP J0,89 AZP 89,31 TAL 170.36 TAP 6?,26 RCA 93.3! APO J5J.25 VZ 33.230

76,95 TAP 164.67 ET5 317.80 ZAE 130.36 ETE 188,90 ZAC 66.32 ETC 264.64 CLP-I69,|Z

0LA -.37 R4L 158.75 RAO 6567.5 V[L 1J.615 PTH Z.04 VHP 7.380 0P4 |0.73 RAP I26.Z3 ECC 1.2Z24

L-I TJN[ INJ LAT INJ LONG INJ RT AS[ |NJ AZNTH |NJ TIME PO CST T|N ]NJ 2 LAT INJ 2 LONG

2|13.53 -|6.99 35.18 353.98 I|3.00 6 50 4 15|3.3 -13.T4 28.02

4780.17 17._9 Z05.53 354.|| 67.45 19 27 9 4|80.Z 14.38 198.32

|83|.69 -17.90 I5.51 353.57 114.35 8 6 5] 1251.7 -14.46 B,4J

4317oZ5 18.50 185.28 3fl3.70 66.09 ZO 44 |6 3912.Z 13.J1 128,63

1639.Z9 -Z0.31 3_8.|3 35Z.3! ]I8,|0 9 l| 12 1039.3 -16.40 331,20

430Z.AJ Z0.�Z 168,23 352,46 6_.33 Zl 49 _0 3702.4 • 17.03 161.24

NI0-C¢_)R$[ [XJ[CUT_ON ACCURACY (_RSIT OET[RNINATJOIN ACCURACY

SGT 5605.0 $GR 48_.9 SG3 _01.3 ST 2326.4 SR 232.0 SS 734.0

RRT ,5472 RR_ .5388 RTF .9396 CRT -.8106 CRS ,7410 CST -.9932

SGe f16Z5.8 RZ3 .0Z63 RJ3 .9397 LSA 2452.5 NSA |69.Z SSA 24.9

5GI 5611.3 $GZ 403.7 THA 2.7J ELI Z]35.4 EL2 |47.0 ALF 174.96

LAUNCH OAT[ APR ZB J964 FLIGHT T_N( I84,00 ARRIVAL DATE OCT 29 |964

HELIO(ENTRIC CONIC

RL 150.65 LAL -,00

RP |07,49 LAP 2.25

RC J?|,ZgZ GL -15,87

PLANI[TOCENTR|C {ON|{

C3 14,4_0 VHL 3.805

LNCH AZNTH LN[H T|N_

90.00 6 36 3Z

90,00 |8 9 30

|00.00 7 5T S

JO0.O0 |9 51

110.00 9 3 31

_10.00 ZO 41 41

01STANCE $3Z,960

LOL Z17.74 VL 26.140 GAL 3.32 4ZL 92.29 HC4 260.I4 SNA |23.02 ECC ,Z3148 INC 2.2833 vJ 29.580

LOP 117.88 VP 37.Z88 GAP 1J.28 AZP 89.6J TAL J68.82 TAP 68.97 RCA 94.54 4PO 131.49 V2 33.234

GP -|0.4Z ZAL 73.75 TAP |65.63 [T5 316.25 ZA[ |_0.32 ET[ ]88.5Z ZAC 69.Z7 ETC 264.J! CLP-170.O3

0LA -1.69 RAL ]4_,72 RAO 6567.6 VEL ||.6_6 PTH 2.05 VHP 7.586 0PA 10.72 RAP |28,39 ECC 1.2383

L-J TJ_ ]NJ LAT |NJ LONG IN| RT AsC IN| AZMTH IN| TIME PC) [ST TIN IN| Z LAT ZNJ Z LONG

Z087.64 -16._ 33.60 357,72 115.48 7 1| 19 1487.6 -|Z,99 26.49

4838.A5 19.02 209.04 558.36 68.62 19 50 6 4236.5 |3.95 ZOl.?l

|8Z7.78 -17,Z2 14.06 557.Z9 |14,82 8 27 33 |_ZT.8 -|3.T3 T.Ol

4571.54 19.96 189.19 357.96 67.28 Z0 47 49 3971.3 16.7l 181.87

1619,8| -19.68 356.97 355.99 1|8.53 9 3(3 31 1019.8 -|5.7Z 350.09

435Z,Z8 82.47 171.88 356.73 63.53 21 54 13 37flZ.5 18.73 164.14

(_8|T 0[T[RN_NATEON ACCURACY

5T _477.g SR 258.? $$ 773,2

CRT -,8049 CRS ,74|9 CST -,9943

LSA 2603.3 NSA |71.6 SSA 23.2

ELI 2486.5 [LZ 153.0 ALF 173,18

OIrF[R[NTIAk CORRECT|ON8

T06-1.58|3 TRA 1.4843 TC3-6,06OZ 84U J.J753

RO( .18|1RRA .|988 RC3 -.3864 FAU .0Z907

gO_ -.7298 FRA .9833 FC3-|.?3B0 65P 17985

80( 1.5892 8RA |.4975 8E5 6.0213 rsP -84Z

M[0I(_RS[ [_ECUT[ON ACCURACY

SGT 5651.7 SGR 475.7 SG3 194.4

RRT .51_? RRF .3012 RTF .9406

SG_ 587J.7 R_3 .0197 R|3 .9407

5GI 5637.0 5GZ 408.0 THA _.48

LAUNCH DATE APR 28 1964 FLIGHT TIN[ |86.00 ARRIVAL DATE OCT 31 1964

HELIOCENTRIC CO_|C

RL 130.63 LAL -.00

NP 107.48 LAP 2.39

RC 173.229 GL -|6.07

PLAN_TO(ENTRIC C_IC

C5 |3._14 VHL 3.93!

LNCH AZNTH LNCH TI_

90.00 6 57 |8

90,00 18 I! 56

|00.00 8 17 18

100.00 19 34 58

l|o.o0 _ Z| 23

110.00 Z0 48 I

DISTANCE 538.568

LOt. TIT.?4 VL 26.096 GAL 3.87 AZL 9Z.4| HCA 263.39 SNA |ZZ.?3 ECC .2364| JNC Z.4078 vl 29.380

LOP |21.13 vP 37.260 GAP 11.69 AZP 89.72 TAL 167.29 TAP T0.68 RCA 93.73 APO |5|,7? v2 35.256

GP -|O.OZ ZAL 70.8_ ZAP |66.55 [T5 314.42 ZA[ 130.28 ET[ 188.19 ZAC 69._9 ETC 263.59 CLP-1?O.�T

OLA -Z.9Z RAL ]44.63 RAO 6567.6 VEL 1|.705 PTH Z.06 VHP 7,804 0PA 10.60 RAP 130.96 ECC I.ZSTO

L-I T[MI[ INJ LAT _NJ L(_4G INJ RT AS[ INJ AZNTH INJ TIN[ PO CST T|_ |NJ _ LAT ]NJ 2 LONG

2068.ZZ -15.7J 3Z.30 _;34 |J5.86 7 3| 44 1466.2 -17.36 Z5.23

4891.61 Z0,36 _IZ.54 Z.?O 69.88 19 33 28 4Z91.6 17,43 203.08

lSOa.Z5 -16,66 12._8 1.09 ||_.|8 B 47 25 1208.Z -I3.13 3,87

4624,_4 Zl.35 192.52 Z.31 68.54 ZO 51 43 4024.8 |8._Z |85,|0

1604.38 -19.18 356.06 359.14 I|8.85 9 49 8 J004.4 -|5.18 349.2Z

4401.44 Z3.9_ 174.55 I.[0 64.8_ _I 59 ZZ 380[,4 _0.33 J67.03

_qB|r DETERMINATION ACCURACY

ST Z614.8 SR _65.? SS 792.4

CRT -.8009 CRS .7440 [ST -.9933

LSA _759.5 NSA 174.| SSA _1.8

ELI Z6Z3.4 [LZ 158.6 ALF 12_.33

DIFFERENTIAL C_qR[CT|ONS

TOE-|.?Z6I TRA 1.7J06 TC3-5.6545 8AU 1.|BZ3

R0E .ITZZ RRA .2078 iC3 -.$ZSZ FAU .02704

FOE -.7518 FRA |.0045 FC3-|.499| 88P 18158

60[ J,7348 _4 I.TZ5Z 8C5 5.6838 gSP -SZZ

N_O-CO_R$[ EXECUTION ACCuR_CV

SGT 569Z.Z SGR 46_.4 SG3 187,7

RRT ,4774 RR1 r .464Z RTF .9417

$66 5711.4 RZ3 .01.3_ RI5 ,9418

SGI 5898.8 5GZ 41|.3 TN4 _.Z6

LAUNCH O_T[ APR 28 1964 FLIGHT TJN_ 188.00 ARR|VAL DATE NOV Z 1964

H£_IOCENTRIC C_41C

RL 150.85 LA; -.00

RP 107.4_ LAP Z,SZ

RC I?_.|47 G_ -|8.|7

PLAN[T_[NER|C CONIC

C3 18.938 V_L 4,]15

LNCM AZNTH LN_M T|M_

gO.O0 ? 17

• 0.00 18 14 43

100.00 8 38 34

100.00 19 3? 5S

110.00 9 40 Z?

1|O.00 ZO SO 34

OIFr[_KNT|_L CORRECTIONS

T0[-1.8739 TRA 1.9S09 TC3-5._310 BAU |,1871

ROE ,1848 RRA ,Jill RC3 -,Z88Z FAU .0_50_

rOE -,771_ rRA 1.0457 FC5-1._SL)0 6SP $83_

80( 1.8830 8RA |,98_9 8C3 5,2458 FSP -604

OISTAN([ 544.133

LOt, Z17.74 VL Z6.05Z GAL 4.44 AZL 92.55 HC4 266.64 SN_ 122.50 ECC .24|23 IN[ 2.3288 v| 29.380

LOP 1Z4.37 VP 37.Z3Z GAP JZ.|Z AZP 89.85 TAL 165.76 TAP 72.39 RC4 92,89 APO 132.J1 V2 33.238

GP -9.68 ZAL 67.8| ZAP 167.4I [T8 312.28 ZA[ J30,ZA [TE |82.88 ZAC 70.?0 [TC Z65,08 CLP-|T|.88

OLA -4.06 RAL 142.46 RAO 6567.7 VEL J|.78| PTH Z.08 VHP 8.036 OPA ]0.4J R4P |53.31 [CC J._787

L-| T|MI_ |NJ LAT |NJ LONG |NJ RT 48C |NJ AZNTH INJ T|NI[ PO [ST TJN INJ Z LAT INJ Z LONG

Z'049.23 -15,E4 31,28 5,42 JI4,18 7 31 17 1449,Z -IJ,85 24,24

494_.87 _1.38 _18.03 ?.IZ ?J.Z| 19 32 9 4543.7 J8.82 Z08,44

|7_.97 -18,ZZ |1.92 4.95 1|_,46 9 6 ZT 1|93.0 -IZ.66 4.98

4877.18 ZZo99 195.89 6.73 69.89 Z0 55 53 407?.2 19.63 188.34

1592.99 -18.80 35_.$9 3.55 IJ9.09 10 7 0 993.0 -|4.?8 348.58

4449._ ZS,29 177.43 5.54 6_,ZO ZZ 6 44 3849.9 2).86 169.98

M|O-COUR_I[ IX|[CUT|ON ACCURAC_ ORS|T O[T[RHINATJON ACCuRACy

SGT SYZT.8 SGR 48|.Z SG3 181.Z ST ZT56.9 SR _72.8 $5 80_.7

RRT .44|4 RR1 r .4286 RTF .9429 CRT -.?986 CRS .?4?0 CST -.9963

$GB 5746._ R_3 ,DO9| RI5 .9430 LSA 2860.3 NSA |76.T SSA _0.4

SG! 5751.5 $GZ 4J3.5 THA Z.03 EL| 2745,6 ELI |63.6 ALF ]7_.4_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19645

LAUNCH OAI£ APR 28 1964 FLIGNT TIME 190.00 ARRIVAL CArE NOV 4 1964

_£_)O<E_TRIC CONIC 01STANCE _49.6_0

RL 150.63 CAC -.00 CO_ 257.74 VL 26.00_ G4L 5.04 AZL 92,65 _CA 269.88 $w4 I22.ZA ECC ,ZATA8 JNC Z.6489 vl 29.5$0

RP 107.47 LAP 2.63 LOP 127.62 vP }?.202 GAP 12.57 AZP 89,99 TAL ]64.2) TAP 74.)I RCA 9I._9 APO 152,49 vZ )5.260

RC 177.04_ GL -)6.58 GP -9.35 ZAL 64.70 Z4P 168.?3 ET$ 509.79 ZAE 150.20 ETE 192.60 ZAC ?_.3F [TC ?62.5_ CLP-]?2.T8

PLANE TO(ENTRJC CONIC

C3 )B.AT? VHL 4,29J DLA -5.lJ RAL )5D.2! RAD 6567,7 YEA 1|.826 PTH 2,09 VHP 8.28} 0PA 10,15 RAP 1_5.65 [CC 1.3040

LNCM AZMTH LNCH TIME L-J T]I_ JNJ LAT INJ LC_IG INJ RT &SC INJ AZMTH INJ TINE PO CST TIN INJ 2 LATINJ _ LONG

90.00 7 _6 I 2056.58 14,B9 30,$2 9,34 114._7 8 9 S? 1436.6 -]I.AB ?3.SO

90.00 |B 11A8 499#.67 22.70 219.51 II.59 7Z.61 1_ 41 7 4_9B.7 Z0.1I 211.79

100,00 8 _4 56 1781.9§ 15.89 11.31 8.B_ 115.66 9 24 3_ IIBI,9 -12._1 4,35

100.00 19 A) 33 A72B.55 25.75 199.27 II.1Z 71._0 Z) 0 22 A128.5 20.98 lgl.S?

1|0,00 9 52 AO 1585._7 -18.56 354.95 7.40 119.24 10 ?i 6 985.6 -IA.52 _A8,lY

110.00 Z0 53 19 4497,67 Z6.57 180.58 10.06 67,65 2Z 10 17 3897.? 23.30 172,94

0|FFERENr|AL CCIIIECTION$ NIO-CC_IRS[ E XJ_CuTJON ACCURACY ORBIT 0[TERM|NATION ACCURACY

10[-2.02|4 TRA 2.2095 TC5-4.8094 BA_ 1,1895 $GT 5753.1 SG_ 455.9 SG3 174.8 ST 2639.? SR Z_O.! SS 814.3

ROE .1990 RRA .2239 RC5 -.2490 FAU ,02_0_ RRT .4046 RRF ,5_92 RTF .94_9 CRT -.7922 CRS ,7500 CST -,9969

FOE -.787B KRA ).08_B FC}-1.0859 BSP 18_69 SG8 5??0.9 RZ3 .005_ R|_ .9439 LSA 2961,9 MSA 179.7 SSA 19.3

80E 2.05)2 BRA 2.2Z08 BC5 4.g559 FSP -580 SG! 5756,0 $GZ 4|4.6 THA |.64 _LI 26648,_ EL2 168,6 ACt 175.49

LAUNCH OAT[ APR 28 1964

mELJC_ENrR/C CC_)C

RL J_0.63 LAL -.DO LOt. ZJ7.74 VL

RP 107,47 LAP _.?6 LOP )_.B? VP

RE 17B,gZ] 0L -)e.lO GP -9.05 ZAL

PLAN(_TOCENTRIC CON|C

C3 ZO.5S)

INCH AZMTH INJ LAT

90.00 -14.65

90.00 25.22

)00.00 -15.69

100.00 24.81

||0.00 -18.44

))0.O0 _7,?_

o_rrERENrIAL

?02-2.J776 TRA 2.4786 TC3o4,39}_ 8AU 1,5911

ROE .SJA4 RRA .2305 RC3 -.ZJ_0 FAU .02)26

rOE °.BO_3 FR_ _.J298 _C3 -.9089 _$P )850B

B0E 2.588Z BRA Z,4893 BC5 4,_992 FSP o562

LAUNCH OArE APR 28 1964

H[L_O([NTRJC CC_]C

RL _O.65 LAL -,0_ LOL 2J7.T4 VL

RP 107.47 LAP Z,B? LOP 1_4.12 VP

RC 1_0.7_2 GL -1_.96 0P -B,?_ 2AL

PLANETOC[NTR|C C_IIC

C3 22.315

INCH AZMTH LMCH TIME L') TIME IN) LAT

90.00 B 1O 49 202_.94 -14.53

90.00 18 24 42 5101.49 24.65

100.00 9 2_ 51 IT??.Z) -15.60

100.00 19 49 21 482B,44 25.77

510.00 I0 29 _l ]_B2.ZB -|_.A5

110.00 21 5 l) 4591.14 2B.B3

O]FFER(NT[AL C_R¢CT_ON_

roE-z.33e_ rRA z.7_e rc_-),�eT_ 9_u _.1909
ROE ,23)Z RRA .2359 R(] -.1838 FAU .01951

FOE -.8220 FRA 1,5712 rC3 -.7570 BSP ]86_8

BOE 2.3499 _iA 2.7?39 8C3 3.9919 FSP -545

LAUNC" _AT[ APR 2_ 1964

HELIOCENTRIC CON|C

RL 150.65 LAL -._O LOI. 2_7,74 VL Z_.8_2 GAL

RP 107.4_ LAP 2°97 LOP l_?.)? VP 37,1|3 GAP

RC 1BZ.621 0L -|5,76 0P -8._0 ZAL

PLANETO_ENTR|C CCe¢]¢

C3 2A.700 VHL 4.970 0LA

INCH AZMTH LNCM T_M_ L-; T|I_E _NJ LAT

90.00 18 28 26 5J51._4 25.43

i00,00 9 44 22 )??_.Z8 -J_._4

JOO,O0 I9 53 _ 487_.99 20.02

310.00 50 44 7 ]SB_.J? -}B.58

_)0.00 Zl 10 54 4636.86 29.81

O)_FE_ENT_AL C_RECTIC_

ROE .2496 RRA .2399 RE3 -.1593 FAU .O]?Bl

FOE -.8379 FRA 1.2156 rC_ -.6Z43 8SP 1814_

BOE 2,5160 BRA 3.0761 BC5 3.5974 FSP -5Z8

FLJ_T T_ J92.00 ARRIVAL OATE NOV 6 J964

OJSTANCE 5_5.JJJ

2_.966 0AL 5,_ AZL 9Z.77 HCA 273.15 SMA 121.99 ECC .25320 _MC 2,769) v| 29.3B0

_7,|7] GAP |_.04 AZP 90.]S TAL 162.72 TAP 7_.85 RCA 91.0A A_O 152.94 VZ _3.260

61._ ZAP 169,00 ETS 306.89 ZAE )_0.16 EYE 187._3 ZAC 72.06 ETC 262.09 CLP-I?3,_

VHL 4.500 OLA -6.07 RA_ lSZ.8B RA0 656?.8 VEL ||.90l PTH 2.11VMP B,SA6 CPA 9.B3 RAP 1_8.04 ECC 1.3333

INCH TJI_ L-| T|N_E _NJ LONG IN) RT ASC _NJ AZMTH IN) TIME

7 _} 5_ ZOZB,19 )0.0! 13.29 114.50 B 27 A)

58 21 e 5050.r._] 222.98 16.12 74.06 19 4_ 19

9 IZ Z2 |775.07 |0,90 |2,78 )1_.77 9 41 57

19 45 Z) A?TB.95 Z02.6A |5,76 72.77 Zl 5 l

|0 14 2 |582.04 354._$ ll.Z8 II9.31 )0 40 2A

ZI 0 12 45A4.75 |8_.7_ |4.6_ 69.18 22 15 5?

CC_RECT/Ce_S MZOoCOUR$[ E_ECur]ON ACCURACY

SOT $279.| _G,R 446.1 _O_ 168,7

RRT ._666 RRF .)506 RTF .9454

SOB 5796.3 R23 .002_ R15 .945A

SO) 57BJ,4 $O2 A)A,9 THA 1.63

FLIGHT TJNE )94.DO ARRIVAL CATE NOV B 1964

DISTANCE 560.5)1

25.924 0AL 6.5S AZL 92,89 HCA Z76,_7 SMA 121.7§ ECC .26045 INC 2.8900 VI 29.$60

37.I4_ GAP 1_,54 AZP 90._Z TAL 161._2 TAP 77.59 RCA 90.04 APO 153.45 v) _5.Z60

59.ZZ ZAP 169,71 ETS 303._3 ZA[ 130.11 ET£ 182.09 ZAC 72,72 [TC 261.62 CLpo174.5 ?

VHL 4.724 _LA -6,94 RAL ]_.44 RA0 6567.9 VEL 15.987 PTM 2.14 VHP B.B17 0PA 9.45 RAP 140.39 [CC 1._672

P_ CST TIM IN) 2 )AT IN) 2 LONG

1428.2 -11.22 23.01

A450.6 ZI.)O 215.14

1175.I -12.09 3.95

41?9,0 22.22 194.g0

982.0 -_4.59 347.9?

3944.? 24.66 17_.92

CWgIT _ETERNJMATZO_N ACCURACr

ST 2953.8 SR 287.0 $$ _22.?

CRT -.797B CR$ .7_49 CST -.9974

LSA 3D3A.8 MSA I_],B 55A JB.3

EL) 2942.7 EL2 172.5 ALF 175.52

IN) LONG IN) RT ASC IN) AZMTH IN) TINE PC) CST TIM JNJ Z LAT IN) 2 LONG

29,76 )7.26 ll4.$T 8 44 33 142_.9 -11,10 _2.77

226.43 ZO.67 75._6 19 49 4_ 4501,5 22.40 ZIB.46

10.73 16.73 _15.82 9 58 23 liT?.? -12.00 3,79

Z06.0! Z0._3 74,_0 Zl 9 50 4228,4 Z3.56 198,03

_54.76 15.18 119.30 J0 55 55 9_Z,5 -J4.40 _47,98

186.91 19,_f ?0.28 22 2L 4Z 3991.1 25.93 128,92

N_O-COURS_ _ECuT_ON ACCURACY CIRB_T OETERN_NAT|ON ACCURAC_

$GT 5800.Z $GR 4_8.0 $63 )62.9 ST 5OlA.O SR 293.5 SS 02B.J

RR_ ._Z74 RRF .31|2 R?F .947| CRT -.7995 CRS .7606 CST °o997B

$G8 5_|6,7 R?3 -.0005 R15 ,9A7J LSA 5)_A,0 MSA )85.7 SSA 17.3

$GJ 5BOZ.O SO? 4|3.? THA I.AZ ELI 5023.1 EL2 125.8 ALF 17_,53

FLIGHT TIME 196.00 ARRIVAL _ATE NOV I0 1964

0|STANCE 565,839

?,06 AZL 93.01HCA 279.62 _A 521.50 ECC ,26777 INC 3.0124 vl 29.560

14.0_ AZP 90.50 TAL |_9.74 TAP ?9.56 RCA 88.97 APO |54.04 V2 35.259

56.67 ZAP J70.37 ETS 299.64 ZAE |3_.06 ET[ |86,8? ZAC 75.38 ETC 261.16 CLP-|75.46

-7,?$ RAL 157.91RA0 6_.0 VEL IZ.0B6 PTH 2.|6 VMP 9.129 0PA 9.01RA_ |A1.?Z [CC 1.A065

IN) LONG IN) RT ASC IN) AZNTH IN) TIME PO C$T T_M JNJ 2 LAr IMJ Z LONG

_9.?A 2|.23 |14.58 9 0 28 142_, 7 -|),09 22.73

2_.86 Z_._5 77.10 |9 54 J8 455J.3 23.A0 221.78

J0.79 20.69 |J5._| 10 13 55 ||?3.3 -I?,04 5.65

Z09.36 ZA.93 75._7 _| J4 A7 4_77.0 24,4J 20J,26

_54.99 19.D9 |J9.22 ]| |0 55 9_6.2 -)4.34 346.20

|_0,10 2_,_0 ?Z,44 Z2 Z? _] A0_6.9 27,12 181.9_

N|O-C(_IRS[ EX[CUT|ON ACCURACY (_RB[T OET[RM|NAT|ON ACCURACY

SGT _8|$.8 SGR 429.6 SG3 157.2 ST 30B0.5 SR 299,B SS 832.1

RRT .2869 RRF ,ZT|| RTr .9489 CRT o.B020 CR$ .?666 CST -.99BZ

$G8 _831,6 RZ3 -.0026 R|3 .9489 LSA 3199.3 MSA 185,? SSA 16.3

SOl 58|7,| $GZ 4||.5 THA I.Z? EL1 _089.7 EL? 178.5 ALF 173.57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 19641

LAUNCH OATC APR Z0 1964 FLIGHT TIN( 198.00 ARR[VAL 0ATC NOV |Z 1964

NELIO([NTRIC COd|C O|$TANCC 571o085

RL |50.63 LAL -.D0 LOt. 217.?A VL 25.840 tJL 7.S| AZL 9},14 HCA Z$Z,S6 SNA 121.27 [CC .275T5 INC 5o1572

RP 107,48 LAP J,06 LOP 140.62 YP 37.082 GAP 14.65 AZP _0,?0 TAL 158.28 YAP 81.14 RCA 87,85 APO ]S4.T0

RC 184.440 GL -18,51 GP -8.27 ZAL 84.Z4 ZAP ]?0.96 [YS 295,16 ZA[ 1Z9.99 [TE 186.66 ZA{ 74.02 [TC 260.71

PLAN_TOC[NYR|C CON;C

C$ 27.459 VHL S.Z40 OLA -8,43 RAL ]60,Z? RA0 65_.1 VEL /Z.Z00 PTH 2./9 VHP g.4SA 0PA 8.85 RAP 145.04

LNCM AZNTH LNCH TZN[ L-J TIN{ IN] LAY |NJ LONG /NJ RT ASC ZNJ AZNTH ZNJ tiN( PO CSY TIN

PO.OO 8 al 40 2027.30 -14.63 29.96 28.20 114.52 9 IS 27 /427.]

SO.00 ]8 32 21 5200.15 28.13 235.26 29.84 7a,e? 19 89 1 4600.z

]oo.oo 9 88 55 ]778.07 *|s,?B ||.OB 24.64 /Is,y] 10 28 38 |/78.1

I00.00 19 57 46 4824,82 27.)7 212.70 29.54 7?.48 2/ ]9 51 4324.6

]]0.00 10 S? 5J 1893.S$ -/B.82 355.42 ZZ.89 ]/9.08 JI 24 24 893.6

110.00 21 IS _ 4_1.88 _.88 /83.31 29.58 ?A./5 ZZ 33 ZZ 4081.9

OfFFERENT|AL CONR[CYJON_ N]D-C_JR_[ (X_CUT;ON ACCURACy

T0£-Z.8705 TRA 3,_820 TC3-3.21/3 8AU 1./798 SGT 5823.3 $C_ 42/,; SG3 18/ ,S

ROE .2697 RRA .2426 RC3 -.]288 FAU .0/608 RR? ,2_SZ RRF °2)06 RTF ,8507

F0£ -,8518 FRA I.ZSR8 FC3 -.SOY/ BSP 18736 SGe 5838,S RZ) -.0037 RI3 .9807

80[ 2.6841 MA 3.400? BC3 3.2139 rSP -508 $G! 58Z4,2 SGZ 408,1 THA J,OZ

v] 29.580

VZ 35,2G?

CLP-176.55

£CC ].4519

]NJ 2 LAT ]NJ Z LONG

-J].20 22.86

24.30 Z25.07

-12.19 4.]2

25,37 204,4?

-/4.80 548.61

26.21 184.99

(3RBZT DCT[RNINAT|ON ACCURACY

Sr 3180.? SR _05.? S} 835.?

CRY -.8047 CR$ .?724 CsT -.9984

LSA 3248.8 NSA /86.? SS_ JS.T

CLJ 3/40.4 CLZ ]80.9 ALF ]75.49

LAU_CM OAT[ APR 28 1864 FLIGHT TII_ L_O.00 ARRIVAL OAT£ NOV ]A |964

V] Z�.SBD

v2 35.254

CLP-1?7.2S

I_L|_CNrRIC CON|C 0]|TANC[ S78.238

RL 150.83 LAL -.DO LOL 2/7.?4 VL 25.B00 GAL 8.S| AZL 93.27 HCA 286./1 S,qAA 121.03 CCC .28440 INC 3.2653

RP 107.49 LAP 3.14 LOP 143.88 VP 37.052 GAP 15,Z6 AZP 90,91 TAL |56°84 TAP 82.95 RCA 86.61 APO 158.46

RC ]88,23t GL-15.21GP -8.08 ZAL 5|.93 ZAP 171,48 [Y$ 290.03 ZA_ 129.91ET£ /88.46 ZAC ?4.66 EYC 260.29

PLANE TO_CNTRJ_ CONIC ....

C5 _O.GS4 VHL 5.537 OLA -8.08 RAL Z82.52 RAO $5_.2 VCL 12._30 PTH 2,22 YHP 9.804 0PA 8.01 RAP 14?.33

r0[-Z.8485 TRA 3.7323 TC$-Z.858Z BAU /.I?09

ROE .29|1RRA .2433 RC$ -./068 FAU .0/450

F0C -.8877 VRA I.J03A rC3 -.4098 88P /88310

8DE 2.8833 MA 3.7402 8C3 2.857Z rSP -AS]

[CC t,S04S

LNCH A2NTH LN(H T|N( L-X TZN[ IN] LAY IN] LONG |NJ RT ASC |NJ AZNTH iN] TI_[ PO CST TIN |NJ 2 LAT IN] 2 LONG

_h[I,O0 8 33 38 _0_4,59 -/4.83 _0,40 29,/6 |/4.40 9 29 3] /434.6 -IJ.42 23.58

90,00 /8 3t 12 524T.91 28.T9 23_.83 34.42 BO._ 20 3 50 4647.8 25.10 228.3_

JOO,00 ]0 |E 3| 1788,43 -IS.0] ||.57 28.59 |15.88 ]0 42 18 1|B6.4 -IZ.48 4.6]

IO0.O0 _ Z B 497|.28 29.01 216.02 34,|5 79.1! 21ZS 0 437|.3 26.2Z 20?,68

110,00 I| 10 42 I eO4.ZS -|9.|? 358.05 26.89 118.88 i/ 37 26 1004.3 -]5.]8 349.21

110,00 21 _O 2? 4726,22 3|,47 198.53 3_,Z? 75.91 22 39 IS 4|26.2 ZS.Z] 188.05

O;F¥[RENT;AL CCRR[CY;ONS N]O-_q_l_[ (X_CUT|C_t4 ACCURACY ORBIT 0[TCRNINA T_ON ACCURACY

SGT 58_9.4 8GR 412.0 SG3 146.6 ST 3_74.1 SR 310.9 S$ 836.Z

RRT ._11 _ .18?9 RTF ,9S29 CRT -,B088 CR$ .?794 CST -.9987

$GB 5844.0 R23 -._04g RJ3 ,9529 LSA 329/,? N$A 187.2 SSA 15.0

$GJ 8830.0 SGZ 40_.6 THA ,82 ELI 3184.J EL] 182.2 4LF J75.46

LAUNCH 0ArE APR 28 J864 FLIGHT 1|V_ 202.00 ARR]VAL DATE NOV 16 ]964

NCLiO_[NrmiC CONIC Oi$YANC£ 58J.Z75

• L 150.63 LAL -.00 LOt. 217.74 VL 28,?89 GAL 9.47 AZL 93.40 HC4 289.35 SNA 120.8J [CC .29587 fNC 3.3976 vl 29,580

NP |OT._O LAP 3.21 LOP 147.]3 YP 3T.OZO tAP /_.91 AZP 91.13 TAL 155.43 TAP 84.T8 RCA 85.30 APO |56.$| v2 55.Z5]

RC J88.018 tL -14.89 tP -7,87 ZAL 49.75 ZAP 17J.92 £T$ 284.22 ZAE 129.82 EYE J86,28 ZAC ?5.28 ETC 259,88 CLP-X?8.16

PLANI[YO(._NTRJC CONIC

C3 34._58 VNL 5.862 OLA -9.61 RAL ]64.86 RA0 65_,4 VEL 12.479 PTN 2.25 VHP 10,J83 OPA 7,44 RAP 149,6] [CC ].5658

LNCN AZNTN LNCH TIN( L-1 TI_._ IN] LAT IN] _ONG |NJ RT ASC IN] AZNTH ZNJ T|N[ PO CST TIM |NJ 2 LAY IN] 2 LONG

90.00 8 8 33 2045,37 -]5,14 31.04 33.J0 JIA,22 8 42 39 1445.4 -JJ.?4 24.0J

80.00 18 40 3l 5294.59 27,2/ 238.98 38.98 8/.86 ZO 8 48 4694.6 25,8l 25l,58

IO0.O0 10 28 /0 1798./8 -16.37 12.28 32.51 |15.37 10 $3 9 ]188.2 -12.82 5.29

100.00 ZO $ 35 5017,01 28,98 2|9.3J 38.74 80.76 21 30 I] 4417.0 26.95 210,86

IJ0.O0 JJ 2Z 40 1818,13 -19.63 398.8? 30.?7 J18.86 1J 49 $9 1018.1 -15.66 550.00

liD.D0 21 25 34 4?88.83 32,15 199.75 37.93 77.70 22 45 4 4|69.8 30.12 191.]3

OXFFERENTIA_ CI_QRECt|ON$ NIO-C(_)R$1[ (XI[CuTION ACCURACY ORe[T OETERNINAT|ON ACCURACY

T0£-3.0334 TRA 4.094? ?C_o2._199 BAU 1.1582 $GT 58)0.7 SGR 402.7 883 14|.6 ST 3208.8 SR 315.4 $$ B38.2

ROC .3142 RRA .2418 RC3 -,0889 FAU .OIZ_6 RRT ,|550 RNY ,|436 RYF .855_ CRY -.8/83 CR$ .786_ CST -.9988

FOE -.88_$ FNA 1.3_2 fC_ -,3266 B_P |8_3 $GB 5864.S R23 -.0052 R13 .9883 LSA 3324.0 N$A 187,Z $$A 14.3

BO£ 3.048_ _RA 4.1018 8C3 Z,5214 FSP -477 $81 5831.1 862 39?.9 THA .62 ILl 3216.9 [LZ 182.9 ALr 175.41

LAI,N_C_ OAT[ 4_ 28 1864 FLI(d, IT T|NI[ _4._0 ARRIVAL 0ATE NOV 18 1964

HCLJO([NTRZC CON|C O|STAN_{ 58_.195

RL 150o$3 LAL -.00 LOt- ZJY.?A VL 25.?Z0 &AL 10.:._ AZL 93.54 _'¢,_ 292.80 S_A 120,58 ECC .30424 INC 3.5352

RP SOT,S/ LAP 3,2_ LOP _50.38 YP _,_ _AP 1_._2 AZP 91._ TAL /S4.0S TAP 8_.86 RCA 83,80 AP_ 157,2T

RC 188.710 GL -14,53 tP -?.70 ZAL 47,?0 ZAP |72,25 £T$ 27?.74 ZAC J28.7| [TC 188.10 ZAC ?_.9| ETC 259.49

PLAf_TO_[NTRIC CON|C

C3 3_.it4 VHL t.ZI8 0LA *)0,0S RA_ It8.}9 RAO 68_,5 VEL 1_._0 PTH Z.)O VHP /0.598 DPA _.84 RAP 131.86 CCC ],6363

LNCN AZRTH LN_H ?;N_ L-Z T|N_ |NJ LAY _NJ LONG _NJ RT ASC _NJ AZNTH ZNJ Y;_[ PO CS? TIN |NJ 2 LAY ZNJ 2 LONG

940.00 9 ZO )_ _59.45 -18.53 3J.8_ 37.01 JJ3,9_ 9 54 Sl |489.S -12.16 24,84

90.O0 18 44 44 3_40,18 Z?,61 241,24 43,50 83,48 _0 13 44 4740.2 Z6.42 254.77

IO0.00 10 3_ 53 19|3.13 -18,110 13.18 36.41 115,08 11 ? G 1213.1 °13,28 6,]5

JO0.O0 _0 1] 4 5081,7J 29.00 22_,5_ 43.10 82.42 21 _5 28 4461.7 Z?.$_ 214.0Z

110.00 1J 33 47 ]834.94 -ZI0,17 33?,87 34.6Z 1|8.20 12 | 2 /034.9 -16.28 350°95

110.00 21 30 )_ 4812.86 32,72 ZO2._ 42,&_ ?8,52 22 50 52 4212.7 _0.93 /94.20

D|F_[RENTZAL C_I_R[CY|ONi NZOoCOt)R_[ [X£CUTION ACCURACY OIQB|T OCTERNINAY|ON ACCURACY

T0£-3.Z_82 TRA 4.4911 TC3-2._054 BAU ].1406 IGT 58_6.5 8(dl 393.3 8G3 /36.8 ST 3ZZ9.J SR 318.3 S} 840.4

ROE .3388 RRA .2383 RC3 -.0896 FAU .01/44 RRT .|OG? Rfllr .0878 RTF .9578 CRY -.8|83 CRS .7938 CST -.9990

FOC -,9003 FRA !._995 FC3 -.2582 8SP 18849 SG8 5839.8 R28 -.0052 R|$ .95?8 LSA 3546.6 NSA 188.7 SSA 13.7

80[ 3.2438 8RA 4.48?4 8C3 2._G5 FSP -461 SG| _26.? $GZ 39].0 TNA ,4] [LI 5239.7 EL] JSZ.g 4LF 175.36

V] 29.580

V2 3S.2AY

CLP-]?9.O8

1870



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (vUL 1. 19641

LAUNCN OATE APR 18 1964 FLIGHT TII_E Z06.OO ARRIVAL 0ATE NOV ZO ]954

NCLJO¢[NTRZC CONIC OZSTANC[ 590.941

RL 130.13 LAL -.00 LOL 117.74 VL 25.(41 GAL ]1.36 AZL 93.68 NC4 295.84 SNA iZ0.38 [CC .31561 INC 3.6f95 ¥1 29.580

mP 107.53 LAP 3.31 LOP 153,63 VP 36.958 GAP 17,$a AZP 91.61 TAL 152.75 TAP 88,57 RCA 81.38 4PO 158.15 VZ 35._41

RC 19J.$20 GL -14,J5 GP -?.54 ZAL 45,?7 ZAP 17_.46 ITS 270,68 ZA[ 1_9oSB [Y[ 185.93 ZAC ?6.55 [YC 259.12 CLP 179.99

PLA/_TO¢_NTR|C CON18

43 46,880 VHL 4.609 0LA -10,50 RAL 164.61 RA0 6548.? V[L |2.44? PYH 2.34 YHP 11.045 OPA 6.11 RAP 154.06 £CC 1.7189

LNC_ AZMYH LNCH yf(al£ L-[ Y|_ |NJ LAY fNJ LCBIG [NJ RT 48C INJ AZNTH INJ TIN£ PO C$T T_N INJ 2 LAT _NJ 2 LO_IG

90,OO 9 51 53 _O70.63 -18.00 $2.95 40.49 113.64 10 6 10 1476.6 -IZ.66 15.64

_.GO 18 49 2 5544_53 17.91 248.45 47.97 85,04 tO 18 47 4?44.5 28.93 287.92

100.00 10 47 40 1431.06 -17.32 14.16 40.27 114,T5 11 14 11 1251.1 -15.83 ?.20

IO0.00 t0 19 35 5105.35 19.38 125.76 47.42 44.06 21 40 42 4505.5 28,12 217.14

110.O0 11 44 $ 1654,50 -ZO.40 339.05 $4.45 117.79 12 I1 37 1054.5 -16.92 552.07

110,00 2J 35 43 4434,60 33._ _04.|5 47.14 4J.35 22 56 57 4254.? 51.65 197.26

DIFFRR[NYIAL C_8_CTJ(_AI N_0-C_J_IM[ [_trcuY|Ci_ A({t,_A(Y _t_SIT 0ETERN|NAT|(_I ACCURACY

T08-).4241 YRA 4_8tNIO YC3-1.9047 8,_/ 1.1_54 S,GT 3816.6 4GR 383.4 9G3 13t.Z ST 3239.? SR 312,4 88 842.1

NO( .585| liRA ,251_0 RC3 -,0346 FAU ,00_19 RRT .0365 RRI r ,0901 RTF ,9604 CRT °.9232 CR$ ,4006 CSY -,9991

FO¢ -.9162 FRA 1.4532 _¢3 -.1960 4JP 144tH5 SG6 5419.2 R23 -,0044 R15 .9604 LSA 3357.7 NSA 185.4 SSA 15.1

BO[ 5.4435 MA 4.9034 8C3 1.9106 FSP -444 SG! 5816,6 SG2 343.1 THA .21 EL! 3250.8 EL2 182.4 ALF 1?5.50

LAUGH OAT[ APR 26 l tN b4 FL%_T T|NIF.. _,00 ARR|VAL DATE NOV 22 1864

H(L IOCENTR|C CONIC

m. 130.63 LJq. -.OD

mP 10/',J14 LAP ).._3

RC 143.24| G(. -13.?9

PLAN_TO¢[NTR;C CONIC

C3 44,S44 VNL 7.033

LNCN A2NTH LNCN F%N(

60.00 8 41 _1,

60,O0 14 53 23

100.00 10 57 31

I00.00 Im 20 II

110.OO II 33 IF?

JJO.00 IPJ 40 61

LOL 2_7.?A VL

LCA" 134.4_ VP

GP °7.39 ZA_

DiSTAl[ 3_5.514

_S.1_3 _AL J_.4Z AZL _3.43 HCA 29_.04 JINA I_.JS 2CC .32412 |NC 3,4316 vJ 29.580

34t.414 GAP Jl._Z AtP _|.44 TA_ J91.43 TAP, 1t0.34 RCA 40,73 APO 159,57 v2 55.25?

43.t_ ZAP |78.58 £TS _43,14 26[ 119._3 IT[ I85.?4 2_C ??.14 [TC t54._P C_P 1_9,0_

D_A -10.45 RAL 1160.4_ R60 491MI.4 VI[L 13.0T$ PTH _.39 WAP 11,534 0PA 5.55 RAP 156.2? [CC 1.6154

L-| Tll_ |HI _AY INJ _NG |NJ NT ASC |HI AZNTH |NJ Yll,_ PO CST TIN ZNJ 2 LAT 1HI 2 LONG

_O4R.?1 -16.94 31.19 44.?1 116,31 10 16 33 1496.7 -1_.25 2?,O3

5427.43 24.15 24_.54 5t.3| 86,59 L_0 23 51 4427.6 2?,36 241.00

1451.7_ -17.90 13.52 44.04 114.35 11 24 23 1251.8 -14.47 8.41

5]47.74 29.41 224.49 5_,t? 45,49 2145 57 4547.0 24.?O 220.20

1474o61 -21,44 .39 41._4 ]17,_4 |Z _J 24 1076.6 -17.67 3S3.34

4445.73 13,54 _,2_ 3J._| 8}°14 23 Z 14 4293.? 32,27 200.30

ORS|T O(T(RN|NAT|ON ACCURACY

ST 3145.9 SR 324.1 88 846.1

CRT -,4291CR8 .8084 CST -,9992

kSA 3565,0 nAA 164.0 SSA 12.5

(LI 3157.1 EL2 180.9 ALF 175.24

OIF_EnINT|_L C(_m[¢tZCl_

1101[ .3631RRA ,£J_4 R¢$ -.0421 YAu .00446

tO[ -.9353 FRA 1.5047 FC3 -.14?4 48P |4_24

_ 3.6593 84tA 5.3414 4C3 1.4414 rSP -4_0

NIO-¢OURJ[ [_ECUTIOI4 ACCURAC_

SGT 340£._ _ 374.1 4G3 I17._

RRT .0029 _ -,0004 RTF .9633

40_ 5415.0 N£3 *.00_, RI3 .9433

S_1 540_,9 SG2 374.1 THA .01

¢4UNCH 04T[ 4PR 26 1964 FLIG_Y TIN( 210.DO ARRIVAL OAT[ NOV 24 1964

H[LIOC[_TRIC CONIC

R_ 150.63 LAL -o00 LOL 217.74 VL

RP 107,56 LAP 5.57 LOP 1i0,13 vP

RC 194.141GL -13.34 GP -7.25 ZAL

PLAN_TO_NTNIC CONIC

C5 58.427 vHL ?°5|2

LNC_ AZN_ff LNCff T114_

K,OO 9 50 41

t_O,00 18 5? 47

100.00 II 6 26

100.00 ZO 24 43

llO.O0 12 2 I

110.00 21 45

OIFF[N[NTIAL C_I_R[CTJON$

TDE-3.864_ TRA 5,8108 TC5-1,5929 9AU 1,0510

ROE ,4228 RRA .2101RC3 -.0314 F4U ,00_4?

FOE -.9560 FRA 1.5_5 FC3 -,107_ ASP 149_9

ODE 5,8879 MA 5.814_ 4C3 1,3933 FSP -417

OiSY4uC[ 599.8_1

25.605 GAL 13.57 AZL 95.99 HCA 502.52 SNA 119.94 CCC .34191 INC 5.9940 vl 29._80

36.494 GAP 19.13 AZP 92.14 TAL 150,24 TAP 92.56 RCA 78.95 AP_ 160.85 VZ 35.13_

42,26 ZAP 172.49 ITS 255.41ZA[ 129,24 [T[ 185.60 ZAC 77.T5 [TC 256.44 CLP 1?8.05

DLA -11.14 RAL 172.11RAO 8569.0 VEL 13.354 PTH 2.44 VflP 12o079 0PA 4.8? RAP 156,45 [CC 1.gzsG

L-i T114( IN| LA7 JNJ LONG |NJ RT ASC |NJ AZMTH IN| TJN[ PC) CSY TIN JNJ 2 LAY IN| 2 LONG

1119,4? -17.|5 35._3 48.48 112.88 10 26 1 15J9.5 -15,9I 28,58

5469,3_ ZS.Z_ 152.83 56.70 86,11 20 18 56 4669.3 27.70 Z4d.00

16?5,08 -14.55 16.95 47.94 113.4? 11 57 41 1275.1 -15,1P 9.79

5184.94 29.74 231.93 56.63 87,19 21 51 lZ 4588.9 29.09 223.Z0

1701.05 -22.15 1,48 45.98 116.65 11 30 12 1101.1 -18,49 554.76

4955,73 33,86 212._1 54,31 84.98 23 7 54 4555.7 52.79 205.31

NZO-C(_k_$1[ [X.I[CuT|_ ACCURACY _81T OCTERNINATION ACCURACY

$GT 5745,? SGN 364 ,G SG3 423.5 ST 5245.1 SR 526,2 SS 851.4

RRT -.0336 RRIr -.0344 RTF ,_663 CRT -.8555 CR$ .6163 CST -.9993

SGll _79?.Z R23 .0024 RJ3 -,9663 LSA 3365.8 NSA 181.5 SSA 11.9

$G1 3743,4 462 364.1 YHA 1?9,41 [11 5258.5 [L2 1?8.? ALF 175,19

LAUNCH OAT( 4P'N 14 1984 _'LIG_T T|_ 212.00 ARRIV4L OATC NOV 26 1964

H(LI<X[NTNIC CCNIC

RL 150.63 LAL -,DO

RP 107.58 LAP 3,34

RC 898.621 GL -12.92

PLAki_TOC[NTRIC CON|C

C3 _4,544 VHL 4,0_4

L_C_ AZNT_ LNC_ TI_

90.00 9 54 49

80,00 18 2 11

100,00 11 14

IOO.OO 1'0 29 16

110.00 IZ 8 43

I10,00 21 50 J_)

LOt. 217,74 VL

LOP 1_3,37 VP

GP +7,13 ZAL

0ISTAI_K[ 603._6_

25.389 GAL 14.42 AZL _4.17 PICA 305.58 SNA 119:74 [CC .35721 INC 4.1682

36.463 GAP Z0.14 AZP 92.43 TAL 149.10 TAP 94.66 RCA ?6,97 APO 162,51

40.72 ZAP 1?2.2_ [T9 247,7| Z_[ 129.01 [T[ 185.44 ZAC 78.31 [YC 258.14

Vl 29.580

v2 35.224

CLP 177.04

OLA -|1.38 RAL J73.1_ RAO 8549.2 V£L 13,634 PTH 2.49 VHP 12.678 OPA 4.J8 RAP 160.55 £CC 2.062_

L-J TJN_ IN| LA7 ]NJ L_I¥G |NJ RT A�C ZNJ AZI4TH IN| T]I4_ PO C�T TIN IN| 2 LAY |NJ 2 LONG

2144,7J -17,41 37.11 32.14 112.34 l0 34 33 1544,? -14,85 29.88

5904.44 14,3_ 159.98 80.91 49.54 _ 34 2 4t109.4 27.96 148.98

1900.73 -I�,ZS 16.53 3|,54 113.31 11 46 8 1300.8 -15.95 11.31

5224.83 _+,87 234,811 60.84 44,83 21 54 25 4028.6 29.39 226,11

17£?,63 -23.03 5.33 49.47 115.97 It 38 _O 1127.6 -19.57 356.3Z

49?4.52 34.05 215,39 60.?0 88.?6 23 15 23 4374.5 33.21 206.15

OR61T O(T[RNINATION ACCURACY

RT 5237.5 RR 326.9 SS 858.G

CRT -.4419 CRS .8245 CST -.9994

LSA 5360.4 MSA 178.5 SSA ]]84

£LJ 3Z49.D EL2 J75.8 ALr _7_.13

01FF[It[NTIAL C_RR[CT|ON6

TO2o4.10_O TRA 6,31_ TC3-1,1_55 BAU 1,0059

RO[ .4545 RRA ,1933 RC3 -.0234 FAU .00344

FD[ -.9?49 FRA $.6336 FC3 -,0?35 88P 14960

8OE 4.13JJ MA 6.3219 4C3 1.1657 rRP -403

NIDoCOJ#tS_[XI[Cu?ION ACCURACY

SGT 3?83.4 SGN 355.4 SG3 119.5

RRT -.|]_0 RRF-.1110 RTF .9594

5GB 5774,3 RZ3 .0010 RJ3 -.9_94

S6J 3?83.3 $OZ 3_3.! T_ 179.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH OAT[ APR Zb J964 fLIGHT T]_[ Z14,00 ARRXVAL DATE NOV Zg J964

H[LIC_[NTR;C CO_41C

RL 150.63 LAL -.00

RP 107o61 LAP 3,39

RC 198.27e GL -JZ.49

PLAN(TO_[NTRX{ CONIC

C3 74,|G7 VHL 8.6|2

LNCH AZMTH LNCH TIN(

90.00 10 S 9?

90.00 19 6 39

JOO.00 11 ZJ Z8

I00.00 ZO 33 49

lID.DO IZ 18 32

IlO.OO Z$ 95 14

DIFFERENTIAL CORRECTIONS

T02-4.5644 TRA 8.8e92 TC3 -.9579 6AU .9900

RO£ .4883 RRA .1726 RC3 -.0169 FAU .00394

rO[-I.O044 FRA 1.7049 FC) -.0460 8$P 18949

60[ 4.5916 BRA 6.8714 BC3 .9581 qSP -391

D;STANCE 607.731

LOt. 217.74 YL ZS.534 GAL IG.|B AZL 94.36 HCA 308.B0 SMA 119.55 [CC .5TA18 INC 4.5570 Vl 29.580

LOP 166.62 VP 3e.831 GAP Zl.Z5 AZP 92.73 TAL 148.04 TAP 96.84 RCA 74.8Z APO 164.28 VZ 35.217

GP -7.Ol ZAL 39.29 ZAP 171.93 ETS 240.30 ZAE 1Z8.73 ETE 185.Z8 ZAC 78.90 ETC 257.85 CLP l?S.gB

DLA o11,5Z RAL 175.13 RAO 6589.4 VEL 13.983 PTH Z.59 VHP J3.$42 0PA 3.48 RAP 162.99 ECC Z.ZZO6

_-I T|NE INJ LAT ]NJ LONG INJ RT ASC IMJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT ]NJ 2 LONG

Z|?Z.Z3 -I9.SZ 3B.82 55.?9 111.81 lO 42 g IS?Z.Z -15.40 31.53

5547.78 29.30 Z58.3G 64.99 90.99 ZO 39 7 4947.8 28.14 249.70

J9Z8.99 -19.99 Z0.Z? 55.|6 112,70 II 55 37 |3Z8.6 -J6.74 J2.98

9268.e6 29.89 Z37.71 65.01 90.3Z ZZ I 56 4666.7 Z9.62 ZZ8.91

I758.13 -23.89 5.32 53.29 115.Zl 12 49 aB 1156.1 -Z0.29 358.02

5011.88 34.15 218.31 64.96 88.48 23 18 IS 4411.9 33.5T 209.11

HID-COURSE {XI[CuTION ACCURACy _BIT 0ETERNINATION ACCURACY

SGT 5736.5 $_ 346.6 SG3 115.7 ST 32Z3.6 SR 3ZG.7 SS 868.1

RRY -.1753 RRI r 7.1704 RTF .9725 CRT -.8488 CRS .8525 CST -.9995

9G8 5746.9 R23 -.0007 RI) o.97Z§ LSA )349.8 MSA ;74.5 $$A I0.8

S61 _73G.8 8GZ 341.2 THA )79.39 ELl 52_.5 ELZ 172.1 ALF 175.O7

LAUNCH DAT£ AI_ ZR 1964 FLIGHT TIME: 216.00 ARRIVAL 0ATE _v 50 J964

HELIOCENTRIC CON|C

RL 150.S3 LAL -.DO

RP 107.83 LAP 3.39

me 199.914 GL -12.De

PLAN(TOCENTRZC CONIC

C3 89.648 VHL 9.255

LNCH A2NTN L_K:M TIME

00.00 I0 1_ 4 21"01,05 -19.Ze

90.00 19 IJ 6 5514.09 Z9,23

JOO.O0 I1 27 32 1959.40 -ZO.78

]OO.00 ZO 3a ZO 5302.77 29.89

110.00 12 22 28 1786.3l -24.73

110.00 21 59 53 3047.58 54,18

OIffFERiNTIAL CONRI[CTJGNI

YOE-4.e39£ TRA 7.4077 TC3 -.7676 8AU .8790

P0E .5£43 RRA .J467 iC3 -;0119 FAU .00227

FOE-1.0323 FRA 1,7843 FC3 -.0229 89P 18839

eO[ 4,e@87 MA 7,4692. BC3 .7E77 FSP -377

DISTANCE 611.106

LCI. 217.74 VL 23.300 GAL 17.6_ AZL 94.56 _'K_A 312.O3 _IA

LOP 169.87 VP 38.B00 GAP 22.49 AEP. 93,06 TAL 147.10 TAP

GP -e.90 ZAL 37.99 ZAP 171.41ETS 233.37 ZAE 128.40 £TE

119.36 ECC .39309 1NC 4.5637 vl 29.580

99.13 RCA ?Z.44 APO 166.28 v2 95.209

189.12 ZAC 79.46 ETC 257.60 CLP J?4._B

ObA -|1.$Z RAL 176.46 RA0 6369.7 VEL 14.387 PTH 2.6_ YHP 14.083 OPA Z.77 RAP J64.60 ECC Z.4095

L-I TIM_ INJ LAT ;NJ LONG INJ RT ASC INJ AZMTM INJ Tilde PO CST TIN INJ _ LAT ]NJ 2 LONG

40.68 59.31 111.17 10 48 46 1601.9 -16.21 35.33

26J.02 68.91 92.32 20 44 |0 4984.1 Z8.29 z92.55

22.14 58.69 112.00 12 0 10 1358.A -17.59 I_.78

240.39 68.98 91.75 22 6 43 4702.8 _9.77 231.59

7.24 56.83 114.37 IZ 52 IA 1186.4 -2|.25 395.84

221.10 69.06 90.13 23 Z4 1 4447.6 55.82 ZlI.8T

MIO-COUR_[ _X£CuTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3705.0 SGR 338.3 SG3 JIZ._ ST 32OZ.5 SR 3Z5.8 SS _80.0

RRT -.2401RRr -.2324 RTF .9757 CRT -.8558 CRS .8406 C$T -.999_

9GB 3713.0 R23 -.D027 R13 -,9737 LSA 3332.8 NSA 170.2 SSA 10.3

9GI 5705._ SGZ 328.4 THA 179,1_ [11 3214,? [LZ 1_7.9 ALF 175.01

_AUNCH OAT[ APR ZI 19_4 rLIGMT TIME 218.00 ARRIVAL 0AT£ DEC _ |964

HELIOCENTRIC CONIC DISTANCE 613.99Z

RL 150.63 LAL -.O0 LOL 217.74 VL Z5.468 GAL 19.]5 AZL 94.79 HCA 315.27 SNA 119.18 ECC .414Z4 INC 4.7925 v] 29.580

RP 107.8_ LAP 3,37 LOP 173.11 VP 36.769 GAP Z5.87 AZP 93.41 TAL 146.28 TAP 101.55 RCA 69.8J APO 168.56 v2 55.20D

MC 2OI.528 GL -11.62 GP -6.90 ZA_ 36.83 ZAP 170.75 ETS ZZ?.03 ZAE IZB.OI ETE 184.96 ZAC 8O.Cl ETC 257._6 CLP 175.71

PL_ETOCENTRIC CONIC

C3 9_.492 VHL 9.972 OLA -11.66 RAL 1Y7.65 RAO 6569.9 VEL 14.959 PTH 2.6_ VHP 14.915 0PA E.O? RAP |66.54 [CC Z.6564

LNCH AZNTN LN_H TIN([ L-I TII_ INJ LAT _NJ LONG INJ RT ASC |NJ AZMTH fMJ TIME PO CST TIM INJ 2 LAT /NJ 2 LONG

90.00 10 lY 7 2Z_3.41 -ZO.O2 42.88 62.71 110.45 JO 54 Zl 1633.4 -17.06 55.26

90.00 19 15 34 5618.04 28.11 263,49 72,63 93.55 20 49 12 5018.0 28.31 25_.03

lOO.OO 11 $Z 34 1990.03 -Zl.56 24.16 6Z.09 111.23 IZ 5 44 1590.0 -19.48 16.?_

100.00 ZO 42 49 5336,86 29.75 242.91 72.75 93.09 22 11 45 4736.? 29.86 254.10

|10.00 12 27 27 1818.13 -25.63 9.29 60.2_ 113.44 12 57 45 1218.1 -22.23 |.78

110.00 22 4 25 5081.32 34.15 223.73 72.9? 91.69 23 29 6 4481,) 34.00 ZJ4.49

O|FFER[NTIAL CC_RECTIONS M|D-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[-4.94_9 TMA 9.|12_ TC3 -.5973 _AU .7943 _I_T 5669.1 SGR $_0.9 SG3 108.G ST 3176.6 SR 324.2 SS 895.9

ROE ,563J RRA .IIS0 RC3 -._O83 FAU .00053 RRT -,,_078 Rf_ r -.2978 RTF .9798 CRT -.8639 CRS .8494 CST -.9996

FOE-I.D,56 FRA 1.8712 ffC3 -._OA8 89P 19817 9_ 5e79.7 R23 -.0_47 R13 -.9798 LSA 3314.2 MSA 165.1 $SA 9.8

BO[ 4.97)9 MA 9.1137 _C3 .5976 FSP -36G SGl 5670.0 SG2 314.9 THA 178.97 ELI 5190.9 [12 162.8 AL_ 174.95

LAUNCH OAT£ AP_ Z_ 1964 fLIGHT TII_ ZZ0.O0 ARRIVAL OATE OEC 4 1964

H(LIOCEMTRIC CONIC

RL 150.83 LAL -.O0

RP 107.69 _AP 3.34

RC _O3.120 G_ -ll.lY

PLAN(?O_[NTRIC CONIC

C3 1/8.114 VHL 10.779

LNCH AZMTH LN_ff TJV_

9/3.00 JO 21 3

_O.00 19 ZO I

100.00 I1 3e

100.00 ZO 4? 15

110.O0 12 31 26

lID.DO 22 9 48

OlrrEMENTIA_ CONRECTII:NS

TD£-5.Z?II TRA 8,8175 TC3 -.4438 8AU ,6091

ROE .8049 RRA .O?_l RC3 -.0083 _Au-.OO|4|

rOE-].103$ FRA 1.9(_18 FC3 .0105 89P 18762

90[ 5.3056 8RA 9.8178 8C3 .4439 FSP *355

0I�TANC[ 8J6.266

LOt. 217.74 VL 25.437 GAL 21.18 AZL 95.09 _A 318.50 :liRA 119.02 ECC .43799 |NC 5.0488 vl 29.580

LOP 178.39 VP 34t.739 GAP 25.43 AZP 93.79 TAL 145.61 TAP 104.11RCA 66.89 APO 17J.14 V2 55.J91

Off -S,70 ZA_ 33,81ZAP 169,93 (T$ 221,30 ZAE 127,53 £TE 184,79 ZAC 80,53 (TC 2ST,IS CLP 172,47

0LA -11.92 RAL 179.70 RAO 6570.2 _q[L 15.408 PTH Z,75 VHP 15.854 OPA 1.39 RAP 168.40 £CC 2.9J09

L-J TII4_ |NJ LAT INJ L_I_G INJ RT _$C INJ AZMTH INJ T_I_I[ P_ CST TIN INJ Z LAT ZNJ Z _ONG

2299.7e -_.s0 44._1 65.9? 109.86 10 58 30 1666.8 -J7.93 37.31

5949._8 Z?.96 263.?? 7G.I? 94,58 2113 $4 10 5049,3 28.31 257.12

Z0_3.32 -ZZ.38 25.30 65.38 110.37 12 10 14 1423.3 -19,59 _8.Y_

538?.9ti 29.6J 243.22 76,31 94.27 22 16 43 476_.0 29.89 236.43

18_I,L_I o26,5J IJ.3T 63.58 111.41 J3 2 IB 1151.3 -13,Z3 3.84

5112.75 34.01 225.18 ?_._5 93.13 23 )4 1 4512.? 34.12 2J6.94

MIO-COL_S( EXECUTION ACCURACY CR61T 0ETERMINAT]ON ACCURACY

SGT 36_8,7 SGR 324.6 $G3 105,4 ST 3149,5 SR 321.g SS 915.9

RRT -.37?3 RRIr -.3_53 RTF .9817 CRT -.8716 CRS .8585 CST -.9996

$G8 5638.0 RZ3 -.006? RJ3 -.9917 LSA 3291.? MSA 159.5 $$A 9.2

$61 5630.0 SG2 300.5 THA 178.75 ELI _161._ EL2 ]57.Z ALF J74.90

1672



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 1, 19643

L&UNCH OATE APR 29 19(54 FLIGHT T|NC 70.00

HELIO(ENTR[C CO_|C _ISTANCE 180.ZZ5

i_L 150.67 LAL -.00 LOL Z18.7| VL 26.021 GAL -7.29 AZL 92.27 HCA ?8.50 SMA

RP ID8.92 LAP -Z.ZZ LOP _?.2| YP 36.?74 GAP "I_.86 AZP _O.43 TAL 201.65 TAP

RC 50.363 GL -10.36 GP 8.42 ZAL 133.75 ZAP 10.17 ETS 307.23 ZAE 146.08 ETE

PLAN( TC_ENTR I C C_|C

C3 Z9.359 VHL 5.418 OLA |Z.45 RAL 8_.92 RA0 6566.Z VFL 12.2T7 PTH Z.2I vHP

LNCH AZMTH LNCH TIME L-I TIN(

90.00 0 52 58 2T03.64

90.00 16 4 3 4533.20

100.00 Z ZO 4Z ZAZZ.6Y

I00.00 17 19 0 43J3,40

110.00 3 4] 23 2J63,98

JlO,O0 18 J2 49 4J44,86

DJFFER[NT|AL CQQRECT;ONS

TOll .0Y93 TRA -.420J

• OE -.3488 RRA .0348

FOE -.3138 FRA -.|I63

eO[ .3373 8RA .4293

LAUNCH OATE APR 29 J964

HELIOCENTRIC CON|C

RL |30,8? LAL -.00

RP 108.93 LAP -2.36

RC 31.832 GL -J|.60

PLAN(TOCENTRIC CQNIC

C3 28.048 VHL 5,296

LNCH AZNTH LNCH TIN(

eo.00 0 3A 30

eO.O0 15 46 A?

JO0.O0 2 21 37

100.00 17 4 Z!

110.00 3 43 13

llO.O0 17 $9 32

1NJ LAT

-Z7.68

11.Z4

-Z9.04

12.46

-3Zo6T

13.67

TC3 .A379 8AU .1963

RC3 .Z026 FAU .034A3

FC3-I.0134 8SP J638

8C3 .3007 rSP -_44

ARRIVAL 0ArE JUL 8 1964

122,37 ECC .26Z16 INC Z.2671 vl 29.5?2

280.I3 RCA 90.Z9 APO 13a.45 vZ 34,?91

25.1Z ZAC 86.26 EIC 268.55 CLP -5.72

9.005 OPA 32.02 RAP 114.63 [CC 1.4838

INJ LONG JNJ RT ASC INJ AZNTN INJ TIME PO CST TIN |NJ 2 LAT INJ Z LONG

74.97 3|6.53 96.21 1 38 3 2103.6 -26.55 66.49

192.07 309.76 63.84 17 19 38 3935.2 7.63 185.25

3_,97 316.33 97,40 3 I 3 182Z.7 -27.78 45.48

173,66 309.11 62.61 18 30 $3 3713.4 8.70 166.90

33.66 313.6B J00.66 4 19 Z? 1564.0 -30.83 24,91

139,04 _07.29 39,22 J9 2I 54 3544.9 J],47 15Z.44

NIO-CC_R_[ EXECUTJON ACCURACY CN'SIT DETERNJNAT|ON ACCURACY

SGT 684.3 SGR 4_K).? S&3 99.9 ST 163.1 SR 368.9 SS 261.J

RRT ,gL_035 RRF --'Z489 RTF ".6_|6 CRT --.3383 CRS ".9829 CST .4213

SG8 808.3 RZ3 -,0369 R13 -.6611 LSA 438.4 NSA 141.3 SSA 27.0

SGi 693.3 $GZ 416.0 THA |1.60 ELI 380.7 EL? 113.2 ALF 105.30

rL|G_/r TIN( ?Z.00 ARRIVAL OATE JUL 10 1964

01STANCE 186.983

LOL Z18,?1 VL Z6.232 GAL -?.26 AZL 9Z.38 f'_A 81.66 S#AA 123.62 ECC .23110 INC 2.3849 vl Z9.STZ

LOP 300.37 VP 36.921 GAP -12.87 AZP 9(].33 TAL 202.94 TAP 284.61 RCA 92.36 APO 154.6T v2 34.T88

GP 8,95 ZAL I33.23 TaP |2.07 [T$ 315._4 ZAE 144,93 [TE 23.3? ZAC 86.86 ETC 268.37 CLP -8.13

DXFrER£NTIAL COMRECTION$

TOE .088_ TR_ -.4073 TC3 .3011BAU .2063
ROE -.3332 _RA ,0448 RC3 .2269 FAU .03736

r0[ -.3688 rlA *.1626 FC3-1.1592 BSP 1942

+ 8OE .3447 ORA .4099 8C3 .330I FSP -261

OLA 11.44 RAL 82.24 RA0 6566o! VEL |2.Z24 PTH 2.20 VHP 8.456 DPA 32.46 RAP I13.61 [CC 1.4616

L-I TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2639.94 -27,_R) 71.68 3|3.32 97.82 1 39 IO 2039.9 -23.94 63.28

4378_ ]1.92 193.40 _07.36 64.I3 I? 3 3 3976.1 8.35 186.55

2379.98 -28.62 50.79 313.30 99.02 3 I 36 I?T9.D -27.08 42.33

4334.27 13.]2 174.87 306,73 62.90 18 16 36 3734.3 9.38 168,0T

2124.35 -32.13 30.?1 312.53 10_.33 4 18 40 I3Z4.6 -30.10 22.08

4161.47 16,25 |59,98 )04.97 59.30 19 8 54 3361.5 12.08 133.35

ORBIT 0[TERN|NATION ACCURACY

ST 166.1 SR 360.8 83 293.4

CRT -.6056 CRS -.9786 CST .4679

LSA 473,8 NSA 140.6 8SA 28,2

ELI 376.3 EL2 126.6 ALF 107.64

NI0-COUR_[ EX£CuTZON 4CCuRACV

SGT ?02.2 SGR 436.0 SG3 112.6

RRT .2316 RRF -.281T RTF -.6634

8GB 826.6 R23 -.0442 R13 -.6768

SGJ ?I3.4 _62 417°6 THA 12.54

LAUNCN 0AT( APR 29 1964 FLIGNT TIN[ 74.00 ARRIVAL 0ATE JUL 18 1964

HELIOCENTRIC CONIC

RL 130.61 LAL o.00

RP 108.94 LAP -2.49

NC 33.442 GL -I2.?Z

PLAN(TO_(NTRIC CONIC

C3 26.999 VHL 5.196

LNCH AZNTH LN_N TIM(

90.00 0 56 50

90.00 15 34 ?

100.00 2 23 22

I00,00 J6 30 17

110.00 3 43 22

110.00 J7 46 46

DISTANCE 193.733

LOt. 218.71 V_ 26.422 GAL -7.24 AZL 92.30 NCA 84.82 SNA 124.79 [CO .2412T INC 2.5009 Vl Z�.STZ

LOP 303.33 VP 37.054 GAP -11.94 AZP 90.23 TAL 204.24 TAP 289.06 RCA 94.66 APO 134,89 V8 34.786

GP 9,53 ZAL 136.39 2AP 14.23 ETS 321,29 ZAE 144.00 (1E 25.81ZAC 67.50 [1C 268.21 CLP -10.68

OkA 10.42 RAL 80.63 RAO 6368.1 VEL 12.181PTN 2.19 VHP 7.938 0PA 32.96 NAP 116.48 ECC 1.4445

L-! TII41[ [NJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TINE PO CST TIN ZNJ 2 LAT [NJ 2 LONG

2616.82 -26.81 66.60 310,7T 99.30 I 40 87 2016.8 -25.30 60.Z8

4602.23 12.64 194.82 _5.20 64,43 16 30 49 4002.2 9.09 187,93

2337,77 -26.14 47.62 310.31 100.31 3 2 2D 1737.8 -26.40 39.45

4336.32 13.60 J76.J6 304.6! 63,22 36 2 53 3756,3 JO.J0 169.33

2087.42 -31.36 Z7.96 )09,66 103.88 4 18 9 ]487.4 -29.33 I9.47

4179.64 16.87 16J.0Z )02,88 59.82 I8 36 26 3379.6 I2.73 134.35

OR81T DETERN|NAT|ON ACCURACY

ST 170.2 SR 330.3 SS 332.?

CRT -.6722 CR$ -.9?3? CST .3|93

LSA 491.9 NSA 140.5 SSA 29.0

ELI 371.0 EL2 119.0 4LF 110.E5

OIFFER[NTIAL CORRECT/GN9

TOE .0980 TRA -.3876 re3 .3403 8AU .2J33

ROE -.317A RRA .0332 RC3 .2526 FAU .04109

FOE -.43JJ.d _ FRA -.2137 FC3-1.317? 88P Z0|3

80( .3321 8RA .3913 8C3 .5964 rSP -323

MID-r, ouRs[ EX£Cu;JON ACCURACY

8OT ?18.2 lr,_ 441.8 SG3 I_?.O

RRT .2606 RRI r -.3189 RTF -.67?3

$68 643.2 RZ3 -.0529 213 -.6913

561 ?32.0 5G2 418.3 TMA 13.64

LAUNCH OATE AP_ 29 1964 FLIGHt TIN[ 76.D0 ARRIVAL 0ATE JUL 14 1964

HELIO(ENTRIC CONIC

RL 130.67 LAL -.GO

RP 108.84 LAP -2.61

RC 53,125 GL -13.61

PLAI_TOCENTR|C CONIC

C3 26,188 VHL 3.113

LNCH AZMTH LNCM TIM(

90.00 0 39 3

90.00 13 20 6

100.00 2 23 0

100.00 16 36 31

110.00 3 A3 46

110.00 l? 34 35

0ISTAN(E ZO0,477

LOt. 218.11 VL 26.593 GAL -7.23 AZL 92,62 HCA 8?.96 SMA 1Z5.66 Ecc .23237 IN¢ 2,6157 vl 29.572

LOP _6,69 VP 37,174 GAP -11.04 AZP 90,09 TAL 203.52 TAP 293,30 RCA 96.58 APO 133,13 V2 34.784

GP I0,21ZAL 137.64 ZAP 16.65 [T8 325.74 ZAE 143.29 ET[ 26.45 ZAC 88.20 (TC 268.06 CLP -13.22

ECC 1.4307

INJ Z LONG

5?.49

189.37

36.78

170.65

17.04

133.42

ORB|T 0(TERNIN4TIO_ ACCURACY

ST 173.1 SR 337.8 8S 573.0

CRT -.7323 CR5 -.9683 CST ,5689

LSA 312.9 NSA 141,3 SSA 29.4

ELI 364,1 EL2 ]10.? ALF 1J3.04

OL4 9.42 RAL 79.17 RAO 63M.I vEL IZ.|47 PTH 2.18 VHP ?,431 0PA 33.34 RAP 117.24

L-I TINt |NJ LAT |NJ LONG INJ RT &$C [NJ AZNTM |NJ T|I_ PO CST TIN |NJ 2 LAT

2376.21 ~26.39 65.72 _K)8._7 100.67 I 41 59 1976.Z -24.63

4627.33 13,37 196.30 _03.28 64.80 16 37 15 4027.3 9.87

2296.96 -2?.63 43.05 30?,99 101,68 3 3 ]9 1699.0 -25,71

4379.8] ]4.51 ]77.53 _O2,71 63.58 ]? 49 31 3779.8 10.85

Z052.50 -30.96 25.42 30?,07 103.28 4 17 38 1452.S -28.53

4199.03 17.53 162.13 301,03 60.17 16 44 34 3599.0 13.43

OIFFERENTIAL CCIq'R(CTION$

TO( .tO?? TRA -.3691 TC3 ,3?42 BAU, .ZZ3S

No[ -.3oo8 RRA .0840 Re3 .2798 rAu .045o9

FOE -.5088 FRA -,2761 FC3-1.4918 8SP 21079

B0E .3195 8RA .3749 8C3 .6368 rSP -371

NIDoCOt, M_H[ EXECUTION ACCURACY

$GT 731.6 $GR 448.3 SG3 143.3

RRT ,29_10 8f_ r -.3608 RTF -.68?|

SG8 858.1 R23 -.0634 213 -.?042

SGI 749.D 862 418.6 THA 14,96

|6?3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL. 1, 19641

LAUNCH OAT[ APE Z9 1964 FLIGHT T;N[ 78.00 ARRJVAL OAT[ JUL 16 J964

H[LIOC[NTR|C CC_dIC DISTANCE ZO?,Z05

#L 150.6T LAL -.gO L_. ZlB.Ti VL ZS.T45 GAL °?.ZZ AZL 9Z.?3 HCA 91.14 )HA ]Z6.83 ECC *ZZADl

RP ]O8.95 LAP -Z*73 LC_ 309.8S YP 37*262 GAP -10.19 AZP 89.96 TAL 206.77 TAP 197.91 RCA 98.11

iC 56.8|_ I 6L -14,49 GP 10.94 ZAL 138.P_ ZAP |9.16 [T$ $19,16 ZA[ 141.79 [TE 17,31 ZAC 88.97

PLAN[TOCENTRiC CONIC

C3 15.586 YML 5,O51 DLA 8.4) RAL 77,82 RAO 666_.0 ¥EL |Z.|20 PTM Z,|? YHP 6,994 DPA 34.11

LNCM 4ZNTH LNCH T;NI[ L-] TJN( ZNJ LAT IN; LONG IN; RT ASC IN; A2NTH IN; TZME PO CST TIN

90.00 1 I 28 25)7.97 -25.88 6),04 306.04 101.9Z ! 48 46 19)8.0

90.00 13 6 53 4651,10 14,11 197.81 _0].59 65,]9 16 24 26 4053,1

IO0.DO 2 ZS 54 2262,43 -2?,OS 42.4? _5,?) ]01,14 5 4 36 |662.4

lO0,O0 16 24 8 4403.86 |5.24 178,96 _01,04 6).97 17 57 )Z 3801.9

]lO.O0 ) 44 28 2019,?0 -)0,3S 23,06 )04.7S 106,9S 4 18 ? 1419.7

110.00 l? 21 3 4219,36 18.ZZ 161,31 299.40 60.S6 18 )) 13 1619.4

D|Ff[R[NTIAL C¢_R[CTIC_,S MED-CQE,tR_[ EI_[CUTION ACCURACY

SGT 742,8 BC_ 456.6 SG) 162,0

RRT .3185 RKqr -,4078 RTF -,6968

$66 8?Z.0 R23 -.0793 R13 -.7182

)G| r64,7 _.2 418.S THA 16,50

TOE .1191 TEA -.3503 TC3 ,6019 8AU ,2114

ROE -.2810 iRA .0776 RE3 ,3091 FAD .049i9

FD[ -.5980 FRA -.1463 VC3-;.664S 8$P 2175

EO[ ,)OTI MA .1588 8C3 ,6784 riP -429

[_C _.7301 ¥1 Z9.)TZ

APO 155.36 v; 34.784

ETC 267.99 CLP -|S.94

RAP 117,86 ECC 1.4199

JNJ Z LAT IN; Z LC_dG

-13.97 84.89

10.65 190.86

-25.01 54.19

11.61 171,O5

-27.78 14.8D

14.16 156.55

ORBIT OETERMJNATIOt,I ACCURACY

ST 182.0 SR 522.5 $$ 41T.3

CRT -.79J9 CRS -.9620 C)T .6125

LSA 5)8.4 HSA 146.6 S$A 19.4

ELl 556.2 £_2 100.6 ALF 116.34

L4UNCH DATE APE 19 ;984 FLIGHT TJNE 00.00 ARRIVAL DATE JUL IB 1964

HEliOCENTRIC CONIC

R_ 150,l? LAL -.00

RP 108.99 LAP -Z.64

RE 5R,730 GL -|5,34

PLAN(TO¢[NTR[C CONIC

C3 25.01t VHL S.00;

LNCH AZMTff LN4_H T|IqE L-; ?|N_ ;NJ LA?

_.OO ] 4 10 2_411.1; -ZS.54

90,00 14 54 14 4671,31 14,85

100.00 2 18 S ZZ£1.0I o18.)4

1_,_ 18 J_ 8 44_6.AS 15,96

110.00 3 A5 31 1916.64 -29,73

110,00 l? ll 13 4_40,$1t 18,9|

OIFFER[NTJAL CORRECTICN,_I

T0£ .lZS0 ?RA -.3381 TC$ .6184 DAD .2375

_OE -.263_ RRA .Dllt RE3 .340_ FAU ,054?1

fOE -.7000 FRA -,424| rC3-1,8986 SIP 1219

* 8DE .2951 8RA .1470 8C$ ,7101 F)P -4_|

OISTA_CE 218.917

L_L 2|i.1; VL 26,81|0 GAL o?._ AZ_ _Z.64 HCA 94,$0 SI4A 12?.72 £CC ._18|_ ]NC 2,8447 Vl 29.5?2

LOP )|$.0Z VP $7,_0 GAP -9._11A2P 8_,7_ TA_ 207,97 TAP _2.27 RCA 89,85 APO 155.38 V2 34.784

GP I;,76 ZAL 189._2 ZAP Z_.06 ITS 3$|.86 2AE |42,)0 ET[ 18,42 ZAC 89,8J [TC 267,91 CLP -18.80

DL4 ?.48 RAL 78.99 RAO 68_,0 V[_ ]Z.099 PTH 2,|? VHP 8.966 OPA 14,87 RAP 118.38 ECC 1.4116

_NJ _(_G |NJ RT ASC ;NJ AZNTH |NJ T;14E PC) C6T FIN ;NJ 2 LAT |NJ 2 LONG

60,$3 30_.D_ 103.07 I _$ _ l i)O1.9 -21,29 32.46

199.39 _00.14 85,el 18 12 Z) 4079.) 1;,44 191.58

40°06 _10).75 104,19 ' ) 6 J) |628.0 -24.3J 31.97

180.41 19_.60 64.)9 IT 25 _8 _28,4 12.39 173.44

ZO,B? 30Z.6_ lOT,T! 4 16 )9 1588.8 -27.02 12.75

|84,94 _96.00 _0,_8 18 _2 94 )640.4 14,_0 |_?,72

N;D-C(_J_8_ EX_CuT;(3N ACCURACY 0RS;T O[TERM;NAT;ON ACCURACY

$GT 746,6 $GR 466.9 SG) 181.7 ST 188,1 SR 304.1 S) 463.6

RRT ,_GS? RR_ r -,43_0 RTF -,?006 CRT -.8352 CR$ -.9548 CST .6611

SG8 66_.$ R23 -.0_9 R|_ -.?180 L$A 568.9 N6A 144.9 $SA 29.1

SGI ??6.4 $GZ 419,0 THA 18.18 ELl 345.9 EL2 90.9 ALF 119.97

LAUNCH 0ATE aPR 19 ]964 FLIGHT T;NI[ B2.00 ARRIVAL 0ATE JUL ZO J964

HELZO(ENTRIC CONIC

RL 150,67 LAL *.00

RP 109._4 LAP -Z.94

• C 80.65? GL -18.1_

PLAN[TOC[NTRIC CONIC

C3 24.630 VML 4,_$

LNCH AZNT H _NCN 7114(

90.O0 I • 9

90.00 14 42 41

100.00 Z 31 39

100.00 16 0 35

110.00 5 48 55

]10.00 17 2 S

DIrF(RENTIAL CCIIRI[CTION8

roe .|356 TRA -,122_ TC$ .6841BAU .1424

ROE -.2421 _A .1028 RE) .374_ FAU ,06036

FOE -.8177 rRA -.5110 FC)-2.1ZI? 88P 2251

ODE .Z?80 BRA .)_? 8C$ .7368 FSP -962

OISTA_KE 210.609

LO_ 118.7| YL 27._00 OAL -7.21 AZL 92.96 NCA 97,46 SNA 128.51 [CC .21230 INC 2.9605 YJ 19.57Z

LOP 316.;6 vP 37.467 GAP -9.61AZP 89.62 TAL 20_.JJ TAft )06,57 RCA 101,25 APO 155,80 VZ 54,764

GP 12.66 ZAL 140.74 ZAP 25.06 ETS 3)4.06 ZAE IA2.40 [T( 29,84 ZAC 90,72 ETC 26?,90 CLP -21.81

DLA 8.91RAL 75.49 RAO 6568.0 VE_ 12,0_5 PTH 2.16 VNP 6.167 DPA )5.84 RAP 118,73 ECC 1.4055

L-; T|N_ ;NJ _AT |NJ L(_dG IN; RT A$C |NJ AZNTN |NJ TINt[ PO CST TIM IN; 2 LA T |NJ Z LONG

2467.82 -2_,80 18,|8 _D2.)I 104.13 | 48 1? 1867,8 -22.61 50.19

4705,82 15,9_ Z00._9 298.91 66.06 18 I 6 4105.8 J2.13 195.95

1198.47 -15.97 )?,8J $0|.97 105.)9 ) 8 1! 1595.5 -Z5.6! 29.81

449$.40 16,69 1_1.90 Z_8,$_ 64.84 17 |9 9 $_53,4 I).l? 174.89

1959.72 -29.]| 18.83 300,89 108,77 4 19 35 1359.? -26.27 10.80

4161,91 |9,61 169.8] Z_6,81 61.41 18 18 7 366|,9 15.65 198.94

N/0-COUR_M[ [I_CUTIC_M ACCURACY ORBIT 0ETERNINAT/ON ACCURACY

SGT 749,_ $GR 460.) 861 205.9 ST J93.? $R _82.7 98 5] 3.0

RE? .408S RRF -,$14| RTF -,7004 CRT -.8706 CR6 -,9459 C)T ,6914

$08 869,9 R28 -,1097 R;) -.7166 LSA 598°4 NSA J47.5 6&_ 26.5

$6; 784.9 $62 419.5 THA 20.64 ELl 533.0 EL2 80.9 ALF 123.02

L4Tw_CM DATE APR 29 1984 FLIGHT T|N[ 84.00 ARRIVAL DATE JUL _2 1961

_I[LIOCENTRIC COlZC

RL 150,6Y LAL -.00

NP 108.t4 LAP -$.0£

RC 61,604 GL -J?,Ol

PLAN_TOCENTRIC CON;E

C) 24.$47 V_L 4,984

LNCH AZNTH blq_H T;N_

90.OO I 10 _1

90.00 14 31 43

100,O0 2 34 _?

100.00 19 )0 23

II0,O0 ) 48 43

110.00 16 52 _8

DIVFERENT/AL CORRECTION_

TO( .1415 TRA -.$133 TC3 _835_ 6AU ,t483

ROE -,2190 RRA .1189 RC3 .4||0 FAU .06884

FOE -.9529 FRA -._077 FC$-2.$69S 8SP ZZ?4

BDE .2607 BRA ,$341 8C_ .7968 FSP -64_

OISfANC( 227.2_|

L_L 216,71 YL 27.10_ GAL -7.23 AZL 93.06 fK.A 10_.61 SNA 11_.21 ECC .20718 /NC 3,0775 vl 19.572

LOP $1_.$S vP )7,544 GAP -7.6? AZP _9,43 TAL 210.|T TAP )10,?8 RCA 102,43 APO 156.00 V2 54,786

GP |$.86 ZAL 141.41 2AP 28,17 ETS $$$.91ZA( 142.80 ETE )|.$8 ZAC 91.72 [TC 267.91C_P -24.99

DLA 5.57 RAL 74.94 RAO 6_68.0 VEL 11.072 PTH 2.16 VHP 9,796 OPA )6.83 R_P 118.89 (CC 1.4007

_-; T;IE_ |NJ _AT |NJ L_N_ |NJ RT ASC IN_ AZNTH IN; TIN_ POC)T TIN |NJ 2 LAT |NJ 2 boNG

_45_,44 -24,_4 _.97 )00.80 109.10 1 51 4 1839.4 -21._4 48.06

4?$Z,_Z 16.)Z ZOZ,8| 197.89 66.54 IS 50 39 4112.5 13.01 195.SD

Z|84.88 -ZS.A0 $).?0 )00,44 ;0e.$Z $ 10 11 1564,6 -22.91 27.?8

4476.61 17,42 181.45 Z_T.)8 69.$2 17 S 4 38?8.6 11.84 176.16

;95_.15 o18.49 16.82 Z_9.$| J0P.79 4 ZO _6 I)12.J -Z$.91 8.99

4_88.64 ZO.)$ 187.11 Z_$.89 61,91 18 A 2 $66).8 16.41 160.18

N|O-Ct_J_:_[ EX_EUT]ON ACCURACY ORBIT OETERN|NATZC_ ACCURACY

8GT 744,0 )GR 49T,? $G3 Z)t.8 ST 198.5 SR 25T,9 SS 565.5

RRT .A$9_ RRF *.$7;8 RTF -.69f6 CRf -.899) CRS -.9340 C)T .7129

)GB 8_$.; RZ$ -ol)Z| RJ) -,T444 LSA 634.J NDA 150.Z S$A 17.6

)G| 789,_ $GZ 4L_.9 TNA 2).40 ILl 117.6 EL; ?0.4 ALl 126.76

]8?4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCN DAY[ APe Z9 1964 FLIGHT TIN[ 86°00 ARRIVAL 0ATC JUL Z4 |964

_[klOC[NTRIC CC_41C

RL lSD.e? LAL -.O0

RP |08.95 LAP -3.11

RC 64.674 GL -17.8)

PLA_[YO¢[NYRIC CC_ZC

C3 74.145 VHL 4,914

LNCH AZMTM LNCN TIN[

90.OO 1 14 9

90.00 14 Zl 88

IO0.D0 Z _? 4J

IO0,O0 15 403T

llO.O0 ) 50 58

lID.00 18 AS 5I

0IYFER[NTIAL COIR(CTION8

YO[ .1458 TMA -.)O el TC) .6Z81 8AU .Z498

RO£ -,|Stl RRA .|3J0 RC3 .45|0 ,AU .07366

FO[-I,108) FRA -.7160 FCA-Z.8400 8SP Z318

80[ ,t4JO MA .)33) 8C3 .773? FSP -736

01STANC[ Z33.930

LOL 7]B.7J VL 27.197 GAL -7,23 AZL 9).ZD HCA )0).78 SNA )Zg. BG £CC .10Z74 1NC 3.1972 VJ 29.571

LOP 3ZZ.5! VP 37.613 GAP -?.16 AZP 89.Z4 YAL _11.13 TAP 3[4.9) RCA 101.53 APO 156.19 V7 34.788

GP 14.?Y ZAL 141.93 tAP 31.69 ITS )3?°53 ZA[ |41.76 ET[ 33.76 ZAC 9Z,80 [TC Z6?.98 CLP -Z8,36

OLA 4.65 RAL 75,71 RAO 636_.0 VEL 11.065 PTH Z.16 VHP 5.455 OPA 37.96 RAP 118.85 [CC 1.3974

L-I TIN( IkJ LAT INJ kONG |NJ RT ASC |NJ AZNTH [NJ T|N[ P_ CST TIN |NJ Z LAT INJ 2 LONG

1404,49 -t).68 )3.88 299.50 )06.00 I 14 14 1804,5 *Z1.76 46.05

47S9.$9 )?.04 Z04.Z5 ZS?,0? 6?.04 15 40 4? 4)$9.4 13,79 197.08

ZI33,D8 -14.81 31.?0 Z99.I3 ]D?.ZZ } IS 16 J535,1 *ZZ.Z2 75.86

4504.04 |8.13 |84.9? Z96.58 65.6Z )6 55 41 3904.0 14.?/ 177.85

1905.81 -E?.87 15.1Z Z81,e6 110.65 4 ZZ 4Z 1305.8 -14,80 7.29

4_8,08 tl.04 I_.46 Z8S.0B 61,4| 17 5_ 17 )?06.I J?.J8 161.4s

NI0-COuR_ [K[CU?ION ACCURACY ORS[T O[T[RNINATION ACCURACY

$6T 753.5 $r_ _Z0.? S61 160,8 ST _0I,? $R 229.0 S) 6Z1.9

RR? .4735 RRF -,83|Z RIF -.6872 CRT -.9248 CR$ -.9)6Z CST .7285

)OR 899.3 RZ3 -,1562 811 -.7519 L)A 675.3 MSA 151.6 SSA 26.7

8GI ?93,3 $GZ 414.0 ?HA 26.79 ELI 299,5 ELI 58,? ALF 131.08

LAU_tCN OAT[ APR 19 1864 FL/C_T TIM) 08,00 ARRIVAL OATE JUL Z6 1964

_LIC<¢NYRIC CONIC OISrA_K[ ZA0.55A

RL 190.67 LAL -.00 LOk |10.?1 VL _?.Zl? GAL -?.Z) AZL 93.$Z H(A 106.94 $NA 130.41 [CO .19889 INC 3.320Z Vl Z9.572

RP ]OB.8t LAP -3,JR LOP 389.t8 VP 37.87_ GAP -6,48 AZP 89.03 TAL tit.DO ?AP 3|8.93 RCA J04,48 AP_) I 38.)) VZ 54,791

RC 48.89| GL -18.83 GP 13,99 ZAL 141,30 tAP 35.34 £T8 $)g,O0 7A( 143.1T [T£ 16.39 ZAC 93.98 [TC 169.09 CLP -5i.94

PkAN[TO(EN?RIC CONIC

C3 Z4,DIO VNL 4.9OO OLA 3,?4 RAL ?).Or RAO 85M,O V[L It,050 PTH Z.I 8 VNP ).I40 OPA )9.ZZ RAP I18.58 [CC 1.3951

LKM AZNTH LKN r_l( L-I T|N( |NJ LAY

gO.O0 I I| Ii I3?A.M -ZA.10

tk_,_ 14 Jl 51 4786,45 l?.?5

10(3.00 Z A1 _0 tl0S.SY -EA.Z$

100.00 15 31 L_J 45Ze.70 18.84

lJO.O0 3 _3 35 1890,5I -t?.Z5

IlO.OO 18 38 AT 43Z|.OZ _I.TA

DIF_ERKNT|AL CCIB@_.CTICNI

?0( .1443 TRA -.30$3 ?C3 .(Kilt 8AU .1514

RO{ -.le|8 RRA .1481 Re3 .A�ll FAU .08116

FD[-I.ZOA£ FRA -,R_l)8 FCA-t,8t_A 89P 1311

80£ .TIM MA .3383 gC3 .7933 fSP -835

|NJ LOIF; |NJ RT ASC [NJ AZNTH |NJ T|N( FO C87 Y[M INJ Z LAT |NJ Z LONG

91.89 298.61 106,84 I 57 49 1174°? -Z0.58 44.12

ZOS.8Z Z_.4S 67,57 I5 31 3_ 4186,4 14._6 198.70

$1.79 ZtS.0Z 108.06 ) 16 Z? 1506,? -11.53 14.05

186,15 Z95.97 66.35 16 46 58 )929.? 1_.48 179._7

13,4I Z_8.81 1||,49 4 14 56 I180,5 -_4.08 5.66

169.83 184.50 61.96 17 A7 )1 )?88.6 17.94 161.76

NJ0-COU_ [_IPCu?|ON ACCURAC¥_ CIq'SIT OET£RNINATJ_N ACCURACY

SO? 7|).7 SGR 549.8 863 292.0 S? t00.8 88 196.7 S) 6?9.9

RRT .4966 RRt r -.6_81 RTF -.6669 CRT -.9419 CR$ -.8877 CST .7267

$G_ 900,9 RZ) -,J841 813 -,78|8 LSA ?|8,8 NSA |_4.9 $SA 25.?

SG; 791.5 SGZ 4)O,3 THA )1.01 ELl Z??,O £L7 4?.5 ALF 135.61

LAUNCN OAT( APR Z9 1984 FLI_)IT T|I(. _0.D0 ANRIYAL OAT( JUL Z9 1964

H[LZ(X[NTRIC CONIC

RL 130.i7 LAL -.DO

RP 108.91 LAP -).t4

RC 69.?98 GL -19.48

PLA_YO([_R_C CONIC

C3 13.9/8 VHL 4,89t

LNCH AZ_TH _NA_N TIN[

_10.OO J Zt 48

90.00 14 7 34

IDO.OO _ 4) 16

IOO.OO 15 Zt 5)

110.00 $ 9_ 4_

)lO,O0 I8 ZR ?

OI_[R_Nt/AL C_CTION8

TO[ .13RE TRA -,309_ TC) .5713 8AU .Z9_5

RO£ -.It?3 RRA .3_57 RC3 .5448 FAU .08919

F0(*|,4774 _RA -.9114 FC)-).ZZG_ 8_ ZtgT

80[ .187_ MA ,))11 8C) .?894 FSP -94Z

O|STANC[ 147.153

LC¢ ZJ8.7I VL Z7.345 GAL -?.ZZ AZL 93.45 He* JlO,JO SICA 150,90 [CC .19557 INC 5,44?3 v! Z9.57!

LOP 318.84 vP 37.?16 GAP °5°83 AZP 88.8) TAL ZIf.?G TAP 31_.85 RCA 105.30 APO |56.4_ VZ 34.795

GP |?.)_ ZAL 14Z.$Z ZAP $9.Zl [T8 340.41ZA[ 143.88 IT[ 39._8 ZAC 95._6 [TO _68.76 C_P -55.75

0LA _.86 RAL 7Z.47 8A0 658#.0 V[L 1Z.054 @TH Z.IS VNP 4.855 0PA 40.64 RAP 118.05 [CC 1.3938

_-I TIN( I_J LAT JMJ LOIG JNJ RT ASC INJ AZNTN |NJ TI_ PO CST TIM INJ _ LAT INJ Z LON_

1345.?O -tZ.ft 49,_tS 197.49 107,64 2 i 51 1745.7 -19.90 47.7?

4813,77 18.48 ZO?,8Z 198.01 68.14 IS Z3 ? 4Zl).8 IS.S) 700,$4

ZO?9.D$ -Z).81 _9,91 297.10 108,85 5 _0 S 1479,1 -_0.84 71.7?

45_5.$5 19._4 I88.18 196.54 66.91 18 38 50 3955.6 I6.ZS 180.91

]833._.i_, -Z6.69 11.18 Z95.86 lit.IT 4 Z? 38 1£56.0 -_3.37 _.15

43_I,Sl Z_.44 |?J,t3 _8A,ID 61,51 ]7 40 )9 3751.5 18.70 164._9

_i0-COJRS_ £X£CU?ION ACCURACY OtSfr OEr£R_INATION ACCURACr

$GT 685.9 SGR 586.8 SG) )IS.? ST 193.8 SR 160.9 S) 740.5

RRT ._Z _ -,7425 RTF -.6340 CRT -.9_90 CR$ -,8344 CSY .7093

8G8 9OZ.8 RZ3 -.ZI08 R|3 -.77t6 LSA ?66.4 NSA 156.9 $SA 74.6

SGI 787.5 SO2 440.9 THA 56.37 ELI 150.9 [L2 35.6 ALF 140.82

LAUIICH'0AT£ APR 19 19_4 FLI_T T|N( 9Z.00 ARRIVAL OAT( JUL 30 1964

R_ I)0,47 LAL -.00

RP 108.90 LAP -)._8

RC ?O,941 OL -_0.3_

PLAN_TO_ENTRIC CONIC

C3 _3._94 VHL A.8_8

LNC_ AZM?N LN_N ?ZN_

90.00 I Z? 44

mO.OO 13 )4 75

100._0 Z 50

100.OO 15 14 53

IlO,OO 4 O 19

110.00 18 Zl 4

01FFERENTIAL C_I_RECTION$

?DE ._73 7RA -.3188 ?C3 .$t_O 8AU .t_44

RO( -.0878 RRA .I8SO RC) .5987 FAU .09778

f0[-1.6939 FRA-I,O816 fC)-).54Z_ 8SP Z319

80( .|S48 MA .AM& 8C3 .?_e3 F�P -IDEA

O/$TANC£ 153.728

LQ. Z18.71 VL Z?.403 GAL -?.11 AZL 93.)8 HCA 113.18 S4,1A 131.31 (CO .19171 INC 3.5800 v) _9.5Y7

LOP 131,01VP )?,??Z GAP -9,ZJ AZP _1_.18 TAL Z|3,40 TAP 316o66 RCA 106,_0 APO 156.6J VZ 34.?99

;P 18,78 ZAL 14t,_O tAP 43.)Z (T8 34|.8| ZA[ /44,14 (T£ 43.40 ZAC 96,65 £TC 168.49 CLP -39.?9

DLA ].93 RAL ?Z.03 _A0 8_(_.0 V_L 11,053 PTH _.JS VHP 4°600 DPA At.tD RAP 117.23 ECC 1.1957

L-Z Y|M[ INJ LAr INJ LON_ |NJ RT A$C INJ AZNTH ZNJ ?|N_ P_) C)T TIN ZNJ Z LAT INJ Z L_IG

1317.£$ "Zl.9_ 48.09 198.78 108,39 _ 6 23 1717.Z -19.Zl 40.4?

484|.50 J8,J_ _9.33 t8S.?) 68,?3 |) |) 8 4141.S 16o09 Z07.0|

Z051.t? -13.03 18.17 _8.38 109.8| ) 14 IZ 143_.0 -Z0.14 _0.5_

451f,0| _,ZA 10_.81 193,_ 67,S_ 16 31 15 398Z.0 17.01 18Z.50

J831,_1 -26°00 IO.IP 195o07 113,01 A 30 51 ]Z)J.9 -ZZ.65 Zo63

4)?4,44 13,14 l?t.M L_3.88 64.11 I? 33 39 3774,8 19,47 165.47

Ni0-COU_S£ [_CUTION ACCURACY O_BIT 0[T£RNINATION ACCURACV

$GY 491,1 $GR 831.9 $83 161.9 ST 187.2 SR |23.0 89 804.6

RRT .4945 RRf" -,7917 RTr -,)8)7 CRT -.9715 CR$ -,7137 C)T .6731

8C4_ 908,5 _3 -._GO 811 -.?909 LSA 819.? _SA 158._ SSA 13.5

981 795,8 $Gt 456.5 THA 43otd ILl 2ZZ.? (L2 _4.) ALF 147,00

1675



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0ATE APA Z9 1964 FL|GHT TIN( 94.0D AmR]VAL OAT£ AUG ! 1964

HELIOCENTA[C CONIC

RL 130._7 LAL -.00

tP IOB.BB LAP -3.33

RC T3.|16 GL -Z|.19

PLAN(TOC[NTRIC CONIC

C3 Z3.897 VHL 4.800

LNCH AZNTH LNCH_T|N_

90,00 ] 33 17

90,00 ]3 46 16

100.00 Z 59 6

100.00 ]5 ? 18

IJO.O0 4 4 Z6

110.00 16 ]4 18

O|rF[RCNT]AL CCIQREC/JON$

10[ .I074 TRA -,3)39 TC3 .4008 BAU .Z�eJ

RO[ -.0438 RRA .Z090 RC3 .6360 FAU .]0831

F0(-1,9237 FRA-J.ZO?8 FC3-_.EgJe B.$P 2316

80E .]159 BRA .3939 OC3 .8017 FSP -1183

0]$TAIAC( Z60.Z?Z

LC_ Z]B,7J VL Z7.&91 GAL *7.|9 AZL 93.71 HCA 116.4Z SNA 131.68 ECC .19018 ]NC 3.7190 V] Z9.371

LOP 335.18 VP )?.81] GAP -A.6Z AZP 68.34 TAL 213,93 TAP 330.38 RCA 106.60 APO 156.70 v] 34.804

GP _0.36 ZAL 141,95 ZAP 4T.64_ [TS 343.Z5 ZAC 144,?? (T[ 47.90 ZAC 90.15 ETC 268.19 CLP -44.00

0LA 1.01 RAL 71.72 RAO 85611.0 VEL IZ.0S) PTH Z.15 VHP 4.376 0PA 43.91 RAP 116.09 [CC 1.3933

L-| TIN( |NJ LAT |NJ LQI_ IN] RT ASC ]NJ AZNTH ]NJ r|Nf. PO CST T]N [NJ Z LAT iN] 2 LONG

Z288.89 -Z1._0 48.Z) Z96,19 109.11 Z 11 26 1689.0 -16.$0 36.70

4869.8) 19.84 Zll.|9 299,69 69.3? IS ? 36 4269,8 16.86 ZO3.74

2025.08 -ZZ.AO ZA.AZ 195.76 110.33 ] 18 51 |419.1 -19.43 18.88

4608.97 20.93 191,S| Z85.20 68,16 16 Z4 7 4009.0 17.78 L84.13

|808,07 -25.35 8.84 284,46 |13,74 4 34 34 |208,1 -Z|,�Z 1,16

4398,79 23.85 J74.|8 293.83 64.79 ]7 Z? 46 )798.7 ZO.Z4 ]66.89

M|0-CC_Q_ (_ECU?|(_N ACCURACY C_BIT 0(TERM|NAT|ON ACCURACY

$GT 611.4 884! 6416.8 SG3 398.S ST |73,1 SR 90,4 SS 868,4

RRT .4475 RRI r -.83352Tr -.9046 CRT -.9381 CRS -.3970 CgT .591Z

$68 9]9.5 RZ3 -.2217 R13 -.8|69 LSA 875.4 MSA 159,6 SSA 22.5

SGI 785.5 982 478.1 THA 9Z.}O ELI 19),) (LZ 28.1ALF 153.Z8

LAUNCH DATE APR 19 1964 FLJG HT TIN( 98,00 ARR[VAL DATE AUG 3 J964

_£LIOC[NTRJC CONIC

RL J90.67 LAL -.00

RP 102.8e LAP -_.$8

RC 75.317 GL oZZ.OI

PLAN_T_ENTRJC CONJC

C3 13.83_ V_ 4.89£

LNCM AZNTH Lt#C_ TII4E

90,00 1 39 24

i)O.O0 13 38 AT

zOO.DO 3 O 47

1DO.DO 19 O 9

110.00 A 9 8

110.00 16 8 14

DIFFER[NTIAL CC_QRECTJONS

TD( .O?19 TRA -.9eO4 TC3 .$811 BAU .2899

ROE ,0089 RRA .t!91 RCS .?l?_ FAU .11475

FOE-Z.IIIRfRA-1.$291 FC$-4.1499 OSP t$$4

BO( .0790 MA .4292 8C3 .8|2| FSP -1303

01STANCE 146.790

LOt. 2|8,?_ VL 21.48J GAL -1.|6 AZL 93.87 PICA 119.38 Sl4A 131.93 £CC .J88J8 ]NC 3.8659 vl 29._72

LOP 338.39 vP 37,849 GAP -4.09 AZP _8.09 TAL 2]4.34 TAP 333.92 RCA 10?.lJ APO AS6.76 v] 34.810

GP Z2.05 ZAL 142.341ZAP 52.12 [18 344,80 ZA( ]45.20 (T( 13.12 ZAC 99.7_ (TC 269.16 CLP -48.63

O_A .09 RA£ 7],53 RAO 69441,0 VEL 11.099 PYH 2.19 VHP 4.]82 DPA 49,TT RAP 1J4.6J ECC 1.3939

L-| T;N_ _NJ LAT |NJ L_NG |NJ RT ARC |NJ AZNTH IN] TIN[ PO CST TIM IN] Z LAT IN] Z LONG

_ZeO,82 -Z0,64_ 4A,4_ 199,?? ]09,8] 2 J? 9 J660.6 -17.77 3_.93

48911,_9 ZO.93 113.01 295,?Z 70.08 ]) 0 Z6 4299,0 J7,63 205.54

1998,]0 -2].79 24,641 199,33 III.OZ 3 34 5 |398,1 -18.70 17,2J

4636,14 21.61 193,18 Z_9._| 68.84 ]6 17 22 4036,? 18,_9 185.83

|784.19 °24.69 ?.JO 2_.99 114.43 4 38 5Z 1184.2 -21.18 399.71

4423,4_ 24.55 |19.?_ _3,94 65.4) |? Z] 58 38_),4 2].01 ]68.37

M|O-C4_,I_ _X_CUT|_ A_CURACY C_RB]T OCT(RNINATION ACCURACY

SGT _?O.? SGA_ 149.9 SG3 A35.0 ST ]97.0 SR 82.3 S$ 932.9

RRT .39_ _ -.8684 RTF -.3796 CRT -.7086 CR$ .2694 CST ,4344

S_! 941.3 R_3 -.1790 R13 *.8534 LSA 939.T _SA 160.5 $$* 21.4

SGI 797.3 SGZ 502.4 THA 64.07 ELI 168.9 (LZ 54.0 ALr _$7.15

LAUNCH OAr[ APR Z9 J964 FLIGHT TIN_ 98.00 aRRIVAL 0ATE AUG _ |964

_(LI_CCNTRIC CONIC

RL 190._7 _A_ -.00

RP 108,|4 _aP -9.38

RC 77._41 GL -13.01

PLAN_?O_[NTRIC CON|C

C3 £4.007 VHL 4.900

LNCH AZMTH LNCH f|M_

90.00 I 46 l0

Io.oo 13 31ZA

100.00 _ ? 8

100.00 14 93 9

110,00 A 14 28

110.00 18 I 18

0;$TANC( 273.Z81

LOt. ZJR.?l VL Z?._ZZ GAL -?,13 AZL 94.02 HCA 1Z2.75 SNA 13Z.16 [CC °18636 JNC 4.02Z4 v) E9,572

LOP 341.3Z VP 31.874 GAP -).)0 AZP 87.81 TAL 214.64 YAP 537.38 RCA 107.53 A_ 196.79 v] 34.8J6

GP 13.86 ZAL 142.03 ZAP 58.9? (T$ 348.49 ZA( 145.44 [T( 99.09 ZAC |0|,4_ (TC 285.59 CLP -53.aZ

DLA -.88 RAL ?].49 RAO 69641,0 VEL 12.058 PTH 2.16 VHP 4.020 OPA 47.74 RAP ]lZ.?? [CC J.39_J

_-1 TIN( IN] LAT JNJ LONG IN] R? ASC ]NJ AZHTH INJ T_M( P_ CST T1M ]NJ Z LAT]NJ Z LONG

2231.?8 -19.99 42.57 293,90 110.A9 2 23 2] 163).8 -]?.Ol 3_.16

4929.2_ 21.22 ZI4,_N_ 299,91 70.80 |A 53 34 4329.3 18.41 Z07,42

187D.S9 -Z].O/ Z_._Z 295.0S 11|.70 9 39 51 ]370.? -17.9, 15.33

41e5.62 _2._Z 19_.]9 199.52 69.58 16 _O 35 4065.6 _9.34 187.61

1759,95 -Z4.00 9.$6 29}.68 1|9.]] A S3 46 1159,9 -20.41 358.25

44A_,|Z _5._7 |77.40 294,_1 66.]8 17 |6 28 1849.1 21.83 169.94

O261T OET(RN]NAT|_ ACCURACY

ST 145.8 $R I|5.2 SS 998.9

CRT -.49Z3 CRS .T576 CST .1606

LSA 1003.0 NSA 161.0 SSA 20.3

ELI |62.6 EL] 89.9 ALr 147.89

D]FFE_ENTI_ ccIq'R(CT|(_L_

TOE ,0411 TRA -._9|S T¢3 .2_72 BAU .1674

RO[ .O_ST RRA .2414 RC3 .7819 FAU .]2ZBZ

FOE-Z.41R4 FRA-I.4453 FC3-4.4288 B!L 1_ Z474

OO( .0741 MA .A631 6C3 .8330 rsP -]419

N|O-C(:q_l_rd_ (X(CuTION ACCURACY

SGT 959.5 )CA 822.2 SG3 470.8

RRT ,1955 II/11 r -.8969 RT_ -,]984

SGB 883.4 RZ) -.0960 RI) -.8911

SG! 8)3.5 SGZ 5ZZ.O THA ?7.88

LAUNCH OAT( AP_ 18 I_N_4 FLIGt_IT TIN( |00.00 ARRIVAL 0ATE AUG 7 1964

_q[_IO(:(NTRIC CONIC

RP IOR.B2 _P °3.39

RC ?_.7_4 GL -24.00

PLAN_TOC£MTR|C CONIC

C3 _4.113 VH_ 4.911

_NCH AZ_T_ LNCH TIN(

90.00 J 53 39

90,00 13 24 11

100.00 _ |4 8

100.00 14 48 23

I10,00 4 20 23

110,00 15 56 _?

OI6TANC( Z79.744

LOt. 21|.?1 VL 27.9A9 GAL -7.09 AZL 94.18 I'/(A |19,91 SI4A 13Z.33 ECC .18482 ZNC 4.1905 Vl 19,571

LOP 344.?0 VP 37.897 GAP -Z.97 AZP 87,94 TAb 214.82 TAP _40.73 RCA 107.87 Also 156.79 VZ 34.823

GP 25.79 ZAL J4J,97 ZAP 81.87 (78 348,3? ZA( J45.38 [T( 65.58 ZAC 103.24 (TC 270.09 CLP -38.44

0_A -J.89 RAL 71,4_ RAO 99_4|.0 VEL J_.06Z PTH 2.16 VHP 3,890 OPA 49.80 RAP 110.54 ECC 1.3968

_-1 T|N( |NJ LAT JNJ L_ |NJ RT ARC |NJ _ZNTH |NJ T|N( P_ CST TIM ]NJ Z LAT |NJ Z LONG

2202. JZ -18.29 40.89 199.37 .IJ],16 Z _0 21 1601.1 -16.ZZ 33.34

49t|,11 ZJ,9_ t17,03 296.34 71.81 14 A6 )2 438|.J 19.20 209.41

194_o91 -_O.39 2J,]4 194.91 ]JZ.38 ) d6 30 1342.) -17.J4 13.82

4699.H 23,03 |9/,12 199,93 ?0,$8 16 4 39 4096,0 20.14 189.51

1735.08 *23.17 3.99 293.50 115.78 4 A9 19 IJ39.1 -]g.61 356.7?

4476.15 2_.00 179.|6 194.89 66.99 ]? 11 13 _876.1 21,68 171.60

ORBIT 0(T(RN/NATION ACCURACY

ST 151.7 SR ]71.3 $$ 106J,0

CRT -.3974 CRS .9126 CST -.2399

LSA 1073._ NSA 181,4 8SA 19.]

ILl 205.? EL2 101.9 4LF Z18.97

ozFr£R£NTIA_ CCWR[CT|¢N8

TO( -.0094 7RA -.4318 TC3 .]152 BAU ._?R9

RO( .1220 RRA .26?? R¢3 .8461 FAU .J299_

rD[-2.6831 FRA-I.5376 FC3-4.6539 8SP 2644

BD( .1224 BRA .)0_D BC3 .8640 FRP -193d

NJO-C_tJWIN[ (XI[CuT/CN ACCURAC_

SGt 931.? 8r_f 8_1.1 SG3 901,1

RRT -,0337 RRF -.9]90 RTF .0493

SG8 ]045.1 _3 *.0016 RI3 -.919J

$G| 899.A $GZ 532,2 THA 9|.?6

3676



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH DAT[ APR Z9 ]964 FLIGHT TIME [0Z.00 ARaIYAL OAT[ AUG 9 19G4

H[LIO(:ENTeIC CONIC DZSTAkCE ZB6.ISD

RL 15D.67 LAL -.O0 LO¢. ZJB.7J VL 27.562 GAL -7.D4 AZL 94.37 HCA ]29.D8 )HA ]32.45 [CC .]835Z JNC 4.3?26 V] 29°572

RP ]08.00 LAP -3.39 LOP _7.87 vP }?.916 GAP -2.47 AZP 87.24 TAL 214.89 IAP 343.97 RCA ]08,14 APO J36.76 v2 34.831

RC 82.043 GL -25.D5 GP Z?.73 ZAL 140,98 ZAP 66.8? (rS 350.47 ZA( |44°90 ETE ?Z.54 ZAC ]05.1l [TC 2?0.63 CLP -63.66

PLAN{?O(ENTR|C CONIC

C3 Z4.ZS7 VNL 4.925 DLA -Z.90 RAL ?],61 RAD 6368.0 VEL ]Z.068 PTH Z.16 YHP 5.794 OPA 51.93 RAP |07.93 [CC i.3992

LNCH AZHTH LNCH T|V4[ L-| TIH( INJ LAT |NJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST T|N ZNJ Z LAT]NJ Z LONG

90.00 Z 1 5? 2171.Z4 -18.49 5_.T6 295.58 1|1.85 Z 38 9 1371.Z -15.37 31.47

90.00 15 ]7 0 4994,92 22,65 219.26 _96.91 ?Z._0 ]4 4_ 15 4594.9 20.0Z Zl].56

lOO.OO 3 21 37 1913.ZO -19.58 19.30 294.91 ]]3.05 5 33 50 1315.2 -]6.29 ]Z.O6

|OO.OO 14 39 4Z 4728,19 ZS.?S 199.25 Z96.5| 71.29 15 58 _0 41Z8.Z 20.9? 191.55

]]O.O0 4 Z7 3 1709.27 -Z2.50 Z.39 293.4? IJ6.44 4 5_ 33 1]09.3 -18.76 385.24

]10.00 13 51 2 4304.89 26.75 18i.06 293.27 67.88 J? 6 ? 3904,9 25.51 ]?3.39

DIFFERENT|A] CCIIRECTIONS N]D-COt)R_E EXIEC_Y]ON ACCURACY OIRS_T D[T[RH;NAT|ON ACCURACY

?DE -.0725 ?RA -.4794 ?C) .OA�D 8A_ ,2952 $_T $68,8 $GR 980.D $_5 5Z8.J ST 187.6 $R Z4J.5 S) ]12D,5

RD[ .]874 RRA .2887 RC5 .9088 FAu .]3498 RR? -._9|O-RRF -.9360 RTF .5]75 CRT -.7758 CR$ .9628 C$? -.3895

¥0[-Z.8958 FRA-J.6065 F¢5-4,8175 859 2913 568 113Z.1 223 .O?ll R15 -.9545 LSA l|49.8 NSA ]61.6 8SA |8.0

80£ .ZOlO 8RA .5388 6C5 .9|0J rSP -]6Z4 SGJ 999.5 SGZ 53|.? ?HA ]05,42 ELl 289.4 (LZ 98,8 ALF ]25.89

LAt_CH OAT( JPR 19 1984 FL|GHT TII_ 104.00 ARRIVAL DATE AUG || 1964

MELIQC[NTR|C CONIC DIS?AN(:( 292._09

RL _0,67 LAL -.00 LOt.. 21e,?| VL Z7,$72 GAL -8.99 AZL 94,5? HCA |32.24 SNA 152,52 ECC ,18242 INC 4,$720 vl 29,572

me 108.77 LAP -3.58 LOP 5_1.09 vP _?.95J GAP -|.98 AZP 86.92 TAL 214.85 TAP 547._9 RCA 108.5_ APO 1_8.?0 V2 54,859

RC 8A,5]7 GL -26.1_ GP 29.76 ZAL 140,Z$ ZAP 71.91ETS 5_2.81 2A( ]43.98 (TE ?9.67 ZAC 107o06 (?C 27].Z? CLP -69.04

PLAN(T(:_(NTRIC CCINIC

C5 24.448 VHL 4.944 DLA -4,00 RAL 71.87 RAD 6§68.0 VEL 12.076 PTM Z.|8 VHP 3,75J OPA 34.10 RAP IO4o95 [CC 1,4024

LNCH AZNTH LNCH TJM_ L-| TJM[ IN] LAT JNJ LClNG IN] RT A$C JNJ AZNTH JNJ T;14E PO CST TIN JNJ Z LAT |NJ 2 LONG

• 0.OO 2 J| JZ 2138.73 -|?,66 58.74 295.55 )JZ.$D 2 A6 5] 1558,7 -14.46 29,52

90.DD ]5 9 AS 305],27 25.55 22J.68 297.88 ?5.SJ ;4 55 35 Ai$].5 20.8? ZJ3.89

JO0.OO 3 50 40 |882.5? -|8,7S 17.59 295.05 l|5.?Z 4 Z 2 1282.4 -|_._9 |0.22

|00.00 14 32 38 4742,88 24.48 20|._8 297.27 ?2.29 15 52 19 416Z.9 Zl.85 195.76

|10.00 4 34 37 1882,18 -21,87 .71 295._8 [IT.JI _ Z 39 1082.Z -1T.86 353.66

|lO.O0 |_ 45 29 485_.8| 2T,55 185.15 296.08 68.88 I? | S 5955.8 Z4.41 173.5S

O|rFER(NTZAL CCIRRECT;ON8 M|D-C(_IJR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( -.148_ TRA -.$5_5 TC5 -.0888 _AU ,5|?? SGT 64_,0 SGR 1063.1 SG3 547.7 ST 255.4 SR 318.4 $8 ]]??,O

RO( .2580 RRA .5057 RC5 .9680 FAU .15856 RRT -.5150 RRF -.9492 RTF .5425 CRT -.8828 CRS .9823 CST -.7864

FOE-3.IO80 FRA-].6479 FC5-4,9068 BSP 3291 $GB ]ZiS._ 225 .I]S4 R|3 -.9444 LSA 1254.7 NSA 161.7 SSA ]6.8

80( .2977 BRA .6157 6C3 .9720 rSP -169_ $G1 1129,8 SGZ 524,1 THA 112.48 EL| 595.$ (L2 95.8 ALF ]Z?.69

LAUNCH OAT[ APR 19 ]964 FLIGHT TIME I06.00 ARRIVAL OAT( 4UG |5 1964

HELI(XENTMIC CONIC DISTANCE 298.972

RL 150.$? LAL -.O0 LO(. Z]8.7] VL 2?.57? GAL -6.93 AZL 94.79 HCA 135.41 )HA 152.56 ECC .18149 ]NC 4.7926 vl 29.5T2

RP 108.75 LAP -3,56 LOP 354,22 VP _7.942 GAP -1.51 AZP 86.58 TAL 214.7] TAP 350.12 RCA 108.50 APO 156.61 V] 54.848

RC 8$.602 GL -Z?.40 GP 51.83 ZAL ]39.37 ZAP 76.90 (TS 355.4] ZAE ]42.59 ET( 86.71 ZAC 109.G8 (TC 271.92 CLP -74,52

PLANI[TOC[NTRJC CONIC

C3 24.89_ VHL 4,97D OLA -5.]9 RAL 72.22 RAD 6_8.0 VEL J2o086 PTH 2.16 VHP 5,70_ DPA 56,27 RAP J01.64 [CC J.4D64

LNCH AZN?H LNCH TJN( L-| T] Nil INJ LAT JNJ LONG IN] RT ASC |NJ AZNTH IN] TIME PC) CST TIN IN] 2 LAT IN] 2 LONG

9O.DD 2 2J )Z 2J04.D7 -J8.?A 34.00 29_.86 Jib. J? 2 86 38 JSOA.J -]3.46 27.46

90._0 ]3 2 II 5070.89 24.09 224.5_ 298.6_ 74.6_ J4 26 42 44?0.9 2|.79 Z|6.46

|00.00 5 40 28 184_.98 -]?.84 l_.58 295.5_ ]14.59 4 |] 16 |249.6 -14.40 8.28

;00.00 |4 Z_ 59 4800.85 ZS.24 _04.]| 298._4 75,4_ IS 45 39 4200.6 Z2.73 196,Zl

1|0.00 4 43 5 1655,45 -20.76 558.98 293.84 |]?,78 5 1_ _8 1055.4 -]6,89 552.01

l|O.OO 13 59 SO 4569.S) 28.55 185.42 297.09 TO.D] 16 $3 59 5969.5 25.35 117.31

DIFFERENTIAL CCIRRECTIONS N]0-COUR$( EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

TO( -.2402 TRA -.3940 ?C5 -.2566 8AU ._4_| $GT 777.8 $GR ]|42.D $63 $57.? ST 54_.4 $R 598.9 $$ 12_6.5

RD( .351S RRA .3161RC5 1.0185 FAU .15983 RRT -.6?OA RR1 r -.9892 RTF .6984 CRT -.9345 CRS .9909 CST -.8822

FD(-3.2849 FRA-I.649S FC5-4.8948 8$P 5759 SG8 1181.7 223 .1416 R]5 o.9516 LSA ]328.2 NSA ]62.0 $SA 13.6

BO[ .4094 _A ,6729 BC5 ].0454 FSP -1738 SG] 1282,6 SGZ 513.9 THA ]19.79 ELI 319.1 EL2 94.6 ALF 150.61

L_UNC_ DATE AP_ 29 1964 FL|G_T TJ_( 108.00 ARRJVAL DATE AUG 15 J964

_[LJOCEN?RJC CONIC D|ITANCE _k05.$28

RL ]30.6? LAL -.OO LOL 2|8.?| ¥L 27.978 GAL -8.8_ AZL 99.D4 Ht_A J38._8 _A 132.5_ [CC .18D?Z INC 5.0396 Vl 29._?Z

RP |D8,72 LAP -5.55 LOP 387.40 VP 57.990 GAP -1.08 AZP 88.ZZ TAL 2]4.47 TAP 533.0_ RCA 108.59 APO 156.50 VZ 34.837

RC 88.890 G_ -28.74 GP 55.99 ZAL ]_8.55 ZIP 81.76 ET$ 398,Z? ZA£ 140.73 ETE 93,42 ZAC |||,|6 (TC 272,61 CLP -80°04

PLAIv_TO((NTR_C CON|C

C3 25.020 VHL $.OO2 0LA -6.47 RAL T2.(_ RAO S_.0 YEL 12,099 P;H 2.]7 VHP 5.7]] OPA 58,44 RAP 98.03 CCC ],4118

LNCH AZMTH LN(H TIN( L-] T|Pq[ IN] _AT IN] LONG |NJ RT ASC IN] AZNTH |NJ TIME PO CST TIM IN] _ LAT IN] Z LONG

eO,O0 Z 35 lO Z066.72 "-]_.75 32.55 Z96.55 I]3.8S 3 ? 56 1466,7 -12.51 25.26

90.00 ]2 34 ]3 _||4.86 24.9_ 227.55 299.?? 75.96 ]4 19 27 4514.7 22.6? 219.55

1(30.00 5 51 25 1814.25 -18.85 I).Z4 293.82 ]15.07 4 21 40 ]214.2 -13,52 6.22

lO0,O0 14 18 _ 4842.58 2S.OZ Z08._ 299.45 ?4.?4 15 39 21 4242,4 25.6? 198,95

I]0.00 4 _2 57 1622.65 -19.77 357.14 294.28 118.47 5 ]9 40 ]022,6 -15.82 550.25

]lO.O0 19 35 56 4606.75 29.17 197.99 298.54 71.34 16 50 42 4006.7 Z6.55 179.95

D]rF(R(NTIAL CORRECTIONS MJO-C_SE [XJ[CuTION ACCURACY ORO]T D( TERH]NATION ACCURACY

TOE -_3467 TRA -.6589 TC5 -.3885 8AU .3774 $GT 94J,_ $GR JZJT,? $85 5_B,8 ST 4_8.D $R 483,2 $$ J27].4

RD[ .4098 RRA .524? RC5 1,0592 FAU .]38AO RRT -.?699 RRF -.9889 RTF ,?949 CRT -.9587 CR$ .9952 CST -.929D

F0[-5.4248 FRA-]o8J99 _C5-4.7888 B�P 4274 $88 IS39.0 RZ) .|380 R15 -.9575 LSA |425.8 NSA ]62,5 SSA J4.3

8DE .3514 BRA .?348 BC3 ].]282 F$P -J?S4 $GJ I_34,8 $62 502.8 ?HA ]25.63 EL] 638.9 EL2 95.3 ALF ]53,4J

1ST?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. l, 19643

LAUNCH DAlE APR 29 1964 FLI&HT 1IN( |10.00 ARRIVAL DAlE AUG iT 1964

HELIO_gNTRIC CONIC

AC 150.07 LAL -.DO

RP 108.69 LAP -3.29

RC 9|.ZOZ GL -30.21

PLAN£TOC(NTmlC COIq|C

C5 25.446 VHL 5.044

LNCH AZNYH LN_H TIWA[

S0.00 Z 46 19

90.00 JZ 45 33

|DO,DO 4 3 SZ

100,00 14 10 41

ll0.O0 5 3 26

J10.00 15 Z7 3?

O|FFER(NT|AL COI_R(CT|ON$

TO( -.4700 TRA -.7171 TC3 -.$40Z 8AU .41ZZ

ROE ,4893 RRA .3ZN RC3 ].0846 FAU .J}43J

F0(-3.5154 FRA-I,548Z FC3-4.5696 6SP 484J

80( ,8755 _A .797| 8C) |,ZJJ? _SP -17ZS

DISTANCE 3]J,659

LC¢ 218.71 VL 27,570 GAL -G.TT AZL 95.31 HCA 141.75 SNA 132.51ECC .18009 INC S.3196 Vl Z�.STZ

LOP .58 VP 37,955 GAP -.63 AZP 85.8Z TAL 214.J5 TAP 355.88 RC4 108o64 AP_ IS6.57 V2 34.867

GP 36.|g ZAL 137.19 ZAP 86,40 ITS J.40 ZA( 198.44 (TE 99.61ZAC |19.33 (TC 279.32 CLP -85.54

DLA -7.68 RAL 73.25 RAO 6568,0 V[L 1Z.117 PTH 2.|7 VHP 3.?55 OPA 60.61 RAP 94.29 (CC |.4188

L-J T|N_ IN| L4T IN| LONG IN| R? ASC IN| A2NrH |NJ TIM( PO CST TIM JNJ 2 LAT IN| 2 LONG

2025.96 -|4.59 29.88 Zg?.OZ ||4.54 3 Z0 5 |426.0 -1|.16 22.88

5169.74 25,41 Z)O.?Z 901.I9 77.49 I4 11 97 4563,? 25.64 222.61

1775.80 -|9.7J |0.94 296.48 |15.76 4 99 28 1J75.8 -JZ.IZ 9.99

4889.13 Z6.82 Z|0.Zl 300.88 76.Z8 15 32 1! A289.1 24.66 ZOO.O?

1589,28 -|8.(_ 355.17 Z94.86 IJ9.16 5 29 55 989.5 -14.65 $48,37

4848.42 )0°04 190.9E 299,67 ?2,8? 16 45 5 4048.4 27.41 J8Z.72

NZ0-COUR_[ (XE_UT;ON JCCURA_Y OR6|? O(T(RN|NATION ACCURACY

$GT 1130,1 SGR J283.Z SG_ 548.7 ST 589.8 SR 568 .O $$ 1907.J

RRT -.83JZ _ -.97Z8 RTr ,8531 CRT -.9713 CRS .9975 CST -.9537

SG6 170t.9 RZ3 .J656 RJ) -.9620 LSA |539,7 NSA 162,9 $SA 13.0

$61 I69?.5 SGZ 492,4 THA |_0.65 ELI 6|2,9 (LZ 98.1ALF 136.11

LAUNCH DATE APR'9 1964 FLIG+/T T|I_ JJZ.00 ARRIVAL 0ATE AUG 19 1964

HELI(X£NTRIC CONIC

RL ]SO.iT LAL -.00

RP 108.65 LAP -3.24

RC 93.513 G_ -31.85

PLAN_TOC(NTRIC CCNIC

C9 Ze.012 VHL 5.1OO
1

LNCH AZNTH INCH TIN(

90.00 3 I Z_

90.DO |Z 35 54

JO0.O0 4 16 5

100.00 14 1 53

JlO.OO 9 15 4?

liD.D0 15 20 40

01STANCE 517.965

LQ. ZJS.Tl VL 27°560 GAL -6.68 AZL 95.64 _ I44.92 INA 192.43 (CO .17956 INC 5.64_6 vl 29.572

LOP 9.77 VP 37.957 GAP -,Zl AZP 85.36 TAL Z13.70 TAP 358,62 RCA 108.65 APO 156.ZJ VZ 34.877

GP _6.46 ZAL 135.74 2AP gO.7S ITS 4,6| ZA( |35,79 (T( I_S.Zl ZAC 115,G0 (TC Z74.03 CLP -90.96

OLA -6.45 RAL 73.92 RAO 6SM,J V(L |Z.|40 PTH Z,I6 VHP _.839 OPA 62.81 RAP 6O.ZZ £CC 1.428|

L-Z TIM( IN| LAT IN| LONG IN| RT ASC |NJ AZMTN IN| TIN( PO CST TIM |HI _ LAT ;NJ 2 LONG

J9_0.62 -13._0 27.20 297.93 l|5.29 $ 34 Z_ 1380.9 -9.79 20.28

51J9.6? 26.38 234.64 _02.92 79.31 14 Z 54 4619.? 24.64 _26.40

1733.45 -J4.44 8.44 29?.36 |I6,46 4 d6 36 1|99,4 -10.77 I.S7

4942,37 Z?.6Z ZI3,_N_ 502.64 78.09 IS 24 J_ 4342.4 25,70 205,69

1551.7? -17.4e 953.D_ 295.68 119.67 5 4; 39 952.8 -13.95 546,34

4695.61 50.65 |94,9t _OI.?Z 74.70 16 58 56 4095.8 26.54 155.95

Clt6|T 0[T(RNZNATION ACCURACY

ST 736.9 >,. 655.6 S$ 19_7.9

CRT -.9783 CR6 .9967 CST -.9679

IS4 1654.9 NSA |69.7 $SA IJ.7

(L| 982.5 [L_ IO2.Z ALF 138.49

0|FF(RENTJAL C(_RRI[CTICN.q

TOE -.Gill TRA -.7969 TC3 -.6848 6AU .44_4

ROE .5744 RRA .9237 RE3 1.0959 FAU .I_805

rDE-3,5619 rRA-I.4505 FC3-4.2616 6SP 5468

60( .6967 _A .6601 6C3 1.2925 FSP -IGT7

NZ0-COt)RS£ [XI[CUTI(_I ACCURACY

SGT |33_.2 SG,R I34_.4 $63 5_O.0

Rift -.8695 Rf_lr -.9776 RTF ,869|

$G6 |693.4 RZ3 .1717 R13 -.9656

SGI 1830.6 662 465.7 THA 154.82

LAUNCH DATE APR 29 1954 FLIGHt TIN( JlA.00 ARRIVAL OAT( AUG 21 J964

HA[L|OCENTRIC CONIC

RL l_O.67 LAL -.DO

RP 10t.62 LAP -).18

RC 95.829 GL -99.69

PLAN(TO_ENTRIC CONIC

C3 _6.777 VNL 5.175

LNCH AZNTH LNCN TIN(

• O.O0 9 I_ 4?

_O.OO 12 24 49

IOO.00 4 94 30

JO0.00 19 51 48

]lO.OO 5 29 59

110.00 13 12 46

0IFFEREN_IAL C(3_RECTI(_I$

?DE -.7728 TR4 -.6667 TC5 -.6156 6AU .4665

ROE .6_99 RRA .9J27 RC9 1.0870 FAU .119)O

FOE-9.3559 FRA-I.gZO2 FC_-3.9572 8SP 6092

60£ 1.0164 liRA .9213 6C9 1.9590 rip -1597

01STANC( 924.245

LOt. 216.71 VL 27.345 GAL -6.56 4ZL 96.02 HCA 148.09 SNA

LOP 6.95 VP 37,956 GAP .ZO AZP 84._8 TAL 213.19 T4P

GP 40.9| ZAL 134.14 ZAP 94.71 [TS _.50 ZAE |32.80 ErE

192.93 (CC .179]? INC 6.0209 vl Z9.572

J.Z¢ RCA 109.62 APO 155.04 vZ 34.888

110.17 ZAC 118.63 (TC 2?4.75 CLP -96,14

OLA -lJ.2O RAL 74.72 RAO 65641.1 VEL |2,17Z PTH 2.18 VHP 3.966 DPA 65.DB R_P 86.04 ECC J.44D?

L*[ TIN( IN| baT IN| LONG IN| RT ASC IN| AZNTH IN| TIN( PO C$T TIN JNJ Z LAT IN| Z LONG

1990,49 -11.82 24.24 299.lZ 115.92 9 50 56 ]330.4 -8.23 IT.99

5264.$2 27.11 239.24 _35.02 6].51 |3 52 54 6684.5 25.66 290,87

1686, J6 -12.99 5.68 Z98,$2 1|7.16 S 2 36 1086.2 -9.25 359.89

S004,02 28.41 Z18.37 _04.79 60.29 IS IS 12 4404.0 26.78 209.95

|512,99 -16.07 350.74 2_6.76 120.56 5 $5 12 912.4 -]1.89 944.12

4750.55 5|.66 I96.32 _O3._6 76.90 IG 31 5_ 4150.6 29.73 169.76

NI0-COUR_ (vfCUTION ACCuRACY CA'8IT OETERNJNATION ACCURACY

SGT 1549./ SCA 1369.1 606 501.3 ST 905.0 SR 742.8 SS 1358.6

RRT -.6964 RRF -.9613 RTr .91|6 CRT -.ggZ4 CR$ .9994 CST -.9755

SG_ Z061._ RZ9 .1775 R19 -.9689 LSA |785.8 NSA 165.0 SSA 10.9

$G| 20_5.7 SGZ 477.4 THA 138.50 ELI 1165.6 [L2 10T.T ALF 140.?Z

LAUNCH DATE APR 29 1_4 FLIGHT TIN( 116.00 4RRJVAL 0AT£ AUG 23 1964

H_IC(ENTRIC CONIC

RL lID.97 LAL -.00

RP J08,59 LAP -3.11

• C 98.146 OL -95.77

PLAN[T(_(NTRJC CONIC

C9 27,831 VHL 5,_75

LNCH AZHTH LN_ff TIN(

• O.O0 3 39 17

90.00 12 11 43

100._ 4 53 46

lO0.OO 13 $9 55

IJ0.O0 9 44 39

110.00 15 3 37

OlSTA_K:( 330.501

LOL 216.71 YL 27.S17 GAL -6.47 AZL 96.47 t.R_ J51.27 SNA

LOP J0.l_ VP _?.954 GAP .59 AZP 84.3_ TAL _IZ.60 TAP

Off 43.54 ZAL I32,29 ZAP _.Zl [TS lZ.SI ZA( |29,5| ET(

152.19 £CC .17687 |NC 6.47)4 Vl 29.9?2

3.67 RCA |08°55 Al=_ J55._4 V2 94.899

1J4.54 ZAC |20.68 [TC 275.48 CLP-JOJ.36

DL_ -19.|_ RAL 75.64 RAD 65M.1 V(_ 12.215 PTH 2.19 VNP 4.145 OPA 67,49 RAP 61.60 (CC 1.4580

L-| T|I_ IN| LAT IN| LON_ JNJ RT AS( _NJ AZNTH IN| TIN( PO C_T T/M |NJ 2 LA T JNJ 2 LONG

1972.69 -10.06 20,_0 300.68 116._43 4 SO 30 1272,9 -6.43 IA.IZ

5361.26 27.77 144.76 _07.57 64.Z0 |9 4] 4 4761.9 26.67 236.26

1_32,e0 -IJ._lO _.59 )00,04 117.66 5 ZO 58 1032,6 -7.49 355,88

5076,78 29.16 _23.M 307.40 62.98 15 t 32 4A76.8 27.65 _15.09

1497,23 -14.4_ 346,19 Z_6.16 |Zl.30 6 11 1 86?,2 -10.24 941,67

4614,9J _2.15 _03,13 306,75 79.62 ]6 23 52 4214,9 30.97 J94.36

C)RO|T O(T(RNINATZON ACCURACY

57 10_9.4 IR 993,0 $$ |373.Z

CRT o.9_9! CR9 .9998 CST -.9522

L$A J9_,5 NS4 166.5 SSA 9.0

EL| J566.6 EL2 ||4,9 ALF _42.?J

0ZFr(_(NTIA_ C_IIR(CTI_ql

TO( -.9903 TRA -.9359 TC3 -°9£57 BAU .5234

ROE .7809 RRA .ZgSS #C3 I,D9_3 FAU .10_84

FO(-3,3107 FRA-I,J?36 FC5-3.3657 65P _790

• 0[ J.Z252 _A ,9614 BC3 1,4067 FIP -1479

NIO-COU#I( (XI[CuT|OI _CCuRACY

SGT J?69._ SCAI_ 14_6.5 $G3 465.4

RRT o._086 RRir -._45 RTF .9266

$G6 ZZ74.3 RZ5 ,J624 R13 -.9704

SG] 2114._ SGZ 4?4.0 THA 14|.68

1675



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAT( APR 29 1964 fLIGHT TIN( 11_.00 ARRIVAL OAT( AUG Z_ 1964

HELIOCENTRIC CO_ZC

RL 150.67 LAL -,DO

RP 10e.55 LAP -3.03

RC 100,469 GL -38,15

PLAN(TO((NTRIC CCeIIC

C3 29.317 VHL 5.415

LNCH AZNTH LN_H Tlldl_

90.00 4 3 57

eO,00 J1 55 )_

100.00 5 J6 49

JO0.O0 13 25 27

JJO.O0 6 6 JZ

110.00 J= 52 33

OIFF(R[NTIAL (_RE(T](_4$

r0(-1.1812 TRA-I.00Z9 T(3-|,0058 EAU .5576

R0¢ .8678 RRA .Zed) R¢3 I.OO81 FAU .09656

F0(-).4|81FRA-I.O0_ rC3-Z.R)15 8SP 7387

gO( 1.4657 MA 1.0581 8C3 ;.4226 FSP -1541

0IS?ARC( 336.735

LOt. Z18.?1 VL 77.505 GAL -6.36 AZL 97.05 H(A 154.44 SMA 13Z.04 (CC .17866 ZNC ?.0Z80 Vl Z8.$TZ

LOP 13,52 VP 37.949 GAP .96 AZP 8).65 TAL 211.93 TAP 6,37 RCA 108,45 APO 155.63 V2 34.911

GP 46.4? ZAL 130.1A ZAP 101.16 (TS IG.88 ZA( 125.92 (T( 118,39 ZAC 123,64 (TC ZT6.25 CLP-106.52

0LA -15.46 RAL 76.7Z /A0 6568.2 V(L 12.Z16 PTH 2.21 VHP 4.587 0PA 70.13 RAP 76.66 [CC 1.4825

L-i TIN( IN) LAT INJ LONG INJ RT AS( IN) AZMTH IN) TIN( PO (ST TIM |NJ 2 LAT JNJ 2 LONG

1605,88 -B.OZ 17.06 302.74 117.Z5 4 34 3 IZ05.9 -4.30 10.35

5454,25 28.22 251.52 310.69 87.56 I) 26 )Z 4854.3 27.58 242°92

1570.76 -9,31 )59.08 )02.05 118.31 5 43 0 9?0.8 -5.43 35Z.44

5164,61 79.69 Z50.J) 310.643 8_.54 14 51 31 4564,6 2_.66 221.42

1416.O8 -;2.68 )4).38 }00.06 122.02 6 29 48 836.1 -8.)4 338,92

4892.07 _),55 209.0J 510,18 8_.01 J6 14 5 4292,1 )2.22 Z00.03

HID-COURt( EXE.CUTJON ACCURACY CIQS|T D(TERNJNATION ACCURACY

$GT 1954_.2 $&R 14_5.0 565 421.9 ST J295.3 $R 925.1 $$ J377.1

RRT -.9|8Z _ -.9889 RTF .9367 CRT -.9868 CRS .9999 (ST -.9861

SG8 2465,4 R25 ,1877 R13 -.9720 LSA _095.9 N$A 168.5 $SA ?.?

SGI 2419._ SGZ 474,Z rH4 |44.56 ELl |_84.2 £12 122.0 ALF 144.60

LAUNCH 04TE APR 29 1984 FL_¢'rJT T_ IZ_.(_ 4RR[VAL OAr( 4UG 2? 1964

HELIOCENTRIC CONIC 0|STANCE )42.944

RL 150.67 LAL -.00 LOt. 218.71 V_ 27.481 GAL -6,25 AZL 97.7) HCA 157.61 SMA I)1.86 ECC .17853 INC 7.7286 vl Z8.$TZ

RP 108.51 LAP -2.94 LOP 16,51 VP )7.942 GAP 1.53 AZP 82.85 TAL 211.19 TAP 8.80 RCA 108.)Z APO 155.40 V2 )4.922

RC 102.790 GL -40.gO GP 49.81ZAL 127.8_ ZAP 105.45 (T$ 21.69 ZA( 121.97 ETE 121,85 ZA( 127.00 ETC 277.11 (LP-111.13

PLAN(TOC(NTRI( CC_IIC

C3 31,465 VHL 5.611 OLA -18.09 RAL 77.97 RA0 65M.$ VEL 12.364 PTH 2.2) VHP 4.7|5 0PA 75.08 RAP 70.62 ECC 1.5182

LNCH &ZHTH LNCH TJI4_ L-| TIN( |NJ LAY IN) L_qG |NJ RT ASC IN) AZMTH |NJ TIN( PO CST TIN IN) _ LAT JNJ 2 LONG

90.00 4 34 3? 1725,40 -5.48 12.%) 3,05.54 JI7.82 5 3 23 1125.4 -1.71 5.85

90.00 11 )4 58 5570.54 28,26 260.0) 314.50 91.62 13 7 49 4970.5 28,22 251.56

JO0.O0 S 45 14 1497.54 -8.91 )54.98 _K54.7_ 119.16 6 10 12 897.5 -2.97 348.40

10(3.00 13 ? 2 _276.85 29.89 2_.25 314.54 90,59 14 )4 56 4675.6 29.65 229.43

110.00 6 30 2 1597,19 -I0,$1 342.15 _02.58 122.71 6 52 39 757.2 -G.I) )55.80

110.00 14 )0 44 4988.74 )4.09 216.55 314.45 87.)2 16 1 51 4)86.7 )).34 107,19

DIFFERENTIAL CCWR[CT|(_N$ Nl0-C(_dR_[ EXECUTION ACCURACY C_9]T OET(RNINATION ACCURACY

TOE-I.4509 TRA-I.0U4 TC)-1,04?? BAU ,5890 8GT 2212.4 $GR 1472.9 565 575.4 ST 1521.4 SR 1015.1 $S 1372.9

ROE .9910 RRA .2515 RC3 .9276 FAU ,OS)ZO RRT -.923_ RRF -.9868 RTF .944J CRT -.9880 CR$ ,9999 CSY -.969J

F0(-),2886 FRA -.8587 FC)-2.2878 8SP 804B SGB 2657,B RZ_ .19_ RJ) -.9754 LSA 228_,5 N$A J?O,? SSA 6.4

BO£ 1.7571 8RA 1.0952 8C) 1,5995 rSP -J190 561 2814,3 SG2 476.8 ?HA |47.16 ELI 1824.) _L2 J)O.6 ALF 145.4)

LAUNCH OAr( APR 29 1964 fLIGHT T]H( 122.00 ARRIVAL OAT( AUG 29 1964

HELIOC(NTRIC CONIC 0|$TAK( 549.129

RL 150.67 LAL -.00 LOq. Z18.71 VL 27.453 GAL -6.09 AZL 98.6) HCA 160.78 $NA I)1.66 (CC .IT046 JNC 6.64?6 Vl 29.572

RP I06.41 LAP -2.84 LOP 19.70 VP 37.93) GAP 1.66 4ZP 81.85 TAL 210.58 TAP 11.16 RCA 108.17 APO 155.16 VZ 54.955

RC 105.111 GL -44,10 GP _).70 ZAL I24.?1 TAP 104.98 (T$ 27.09 ZA[ liT.E0 (T( 125.15 ZAC 130.S5 [TC ET8.1G CLP-115.88

PLAM(TOC(HTRJC CONIC

C5 54.7a7 VNL 5.698 OLA -Z1.16 RAL 79,46 RA0 6588.4 V(L 12.496 PTH 2._6 VHP 5.169 0PA 76.39 RAP 61.93 (CC 1.5725

LNCH AZNTH LNCH TIN( L-1 TJI_ JNJ LAT 1NJ LONG JNJ RT AS( IN) AZMTH |NJ TIM[ PO CST TIN IN) Z LAT IN) 2 LONG

90.00 5 J4 51 1625.55 -2o21 6,79 _[_9.48 118.24 5 4J 54 1025.4 1.58 .16

90.00 1J 6 )5 $722,86 27,44 271.09 519,08 97.50 17 41 58 5122.9 26.16 262.49

JO0.O0 6 21 )J J407,O9 -3.88 )49.97 _DS.)S 119.66 6 45 16 807.1 .10 545.44

JO0.OO 12 42 18 _4|4.58 29.)3 248.64 _19._4 96,04 14 12 )0 4814.4 29._6 239.88

JJO.00 8 )9 52 1287.95 -?.94 )3_,43 _08,05 12_.56 ? 21 2D 687.9 -3.50 332.16

JIO.OO 14 20 45 5108.24 )4.08 225,M )J9.77 92,84 15 45 5J 4506.3 34.30 116.43

O|F¥[RENT|AL C_R(CT|ON$ NIO-_._R_ (_CUTION ACCURACY _R81T _(TERNINATION ACCURACY

TOE-|.?9)_ TRA-|.I_IO_ TC3-I.0378 8AU .8|)4 _GT 24)_.2 8C._ 14_0.9 $G) _19.7 ST 1778.3 3R JI00,6 $$ _5_4._

RO( 1.1_11RR4 .1788 RC) ,8141 FAU .068_41 RRT -.9240 RIW -.9898 RTF .9498 CRT -.9888 (R$ .9998 CST -.99J4

r0E-).1141FRA -.68_) rC)-l.?09Z 8SP 8851 SG8 _843.3 RZ3 .19_8 RI) -.9746 LS4 2485.6 N$_ 173.4 $54 5.J

BO( 2.1206 8RA 1,|440 6C3 105|89 FSP -IOl_ SGI 2800.9 SG2 488.7 THA 149.80 £11 2086.7 (12 140.0 ALr 148.38

LAUNCH DAT( APR 29 1964 FL|GHT TIN( |24°00 4RRIV4L 04 r( AuG 31 1964

HELI OC(NTRIC CONIC

_L 150.67 LAL -.OLD

RP 108.44 LAP -Z.?)

RC 107.428 GL -47.84

PLAN_T(X:(NTRIC CONIC

C3 40.136 VHL 6.3)9

LNCH AZMTH LN(H TI_

90.00 6 13 40

90.00 10 22 8

100.00 ? 13 2

100.00 12 5 28

110.00 ? )9 5

llO.O0 15 55 55

01FF(R(NTIAL CC_qR(CTIONS

T0(-2.2612 TRA-1.1895 TC) -.9654 8AU .6285

RO( 1.2901 RRA .0999 RC) .6654 FAU ,05574

FD(-2,9015 FRA -.496| FC)-J,1592 BSP 92?1

_0( Z.60)4 MA J,Jg)1 8C) J*J?J 4 F)P -8)_

OZSTAkK:E $51.287

LOt. 218.71 VL 27.424 GAL -5.94 AZL 99.91H(A 163.95 S_A 131.45 [CC .17850 INC 9.9143 vl 29.5TZ

LOP 22.89 VP 37.923 GAP 2,05 AZP 80.46 TAL 209.50 TAP I3.45 RCA 107.99 APO 154.91 ¥2 34.947

GP 58.52 ZAL 121,25 TAP 105,EO [TS 53.58 ZA( 112.85 ET( 128.66 ZAC 135.59 (TC 279.64 CLP-120.80

OLA -24.76 RAL 81,26 RAO 65M.) VEL 12.708 PTH 2.31 VHP 5,825 OPA 79°87 RAP 46.19 ((C 1.6603

L-I TIM( JNJ LAT |NJ LOI_ |NJ RT AS( |NJ AZHTH IN) T|M( PO (ST TIN JNJ 2 LAT 1NJ 2 LONG

1478.68 2,52 358.60 11_.41 118,21 G )8 17 8?6.7 6.2? 351.95

655.T1_ 24.60 _38.56 )24.24 )04,49 10 53 2 53,8 26.3_ 500.55

1285.08 ,15 545._6 514.17 119.89 ? )4 17 6B5.1 4.22 336.?3

5608.65 27.12 Z62.64 )24.92 105,06 13 58 5? S008.7 28.65 254.1T

11_)).55 -4.?_ 533._N_ 511.06 123,89 7 _9 8 603,) -.27 3ZT.T_

5265.13 )2.89 237.75 )26._8 99,88 ]5 25 58 4665.1 )3.90 228.66

M|0-COURS[ (X[CUTICIq ACCURACY OR61T 0(T[RM|NATI(_I ACCURACY

SGT 2G8|,1 SGA ]441,Z $63 26).5 ST 2076.0 )R 1167.4 $5 1_22.9

RRT -.9198 RRf" -.9890 RTF .95)4 CRT -.9891 CRS .9995 (ST -,9955

$68 3026.3 RZ) ,196_ RI) -,9762 L$A 2718.7 MSA 176.2 S$A 4.0

SG! 298),9 SG2 _04,4 THA 1)2,67 ILl 2)7?,0 [L2 149.B ALr 150.79

J679



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAUNCH OAT£ 4PR Z9 1964 FLIGHT TIN( 1Z6,00 ARRXV4L DATE SEP t 1964

NELI CK:ENTRJC CCX_IC

RL 150.67 LAL -.O0

RP 108,40 LAP -2.61

RC 109.74J GL -SZ,ZO

PLANET_ENTRI{ CECAl(

C} 49,613 VHL 7.044

LNCH AZNTH LNCH TIME

83.63 7 34 8

96.$_ 9 |_58

100.00 8 49 98

100.00 JO _0 49

1lO.00 8 39 Z!

110.00 13 |? 92

O|rFERENTIAL CCN'R£CT|ON$

YOE-Z.960| TRA-|,Z)91 TC3 -.8163 BAU .6Z59

ROE ;,4347 NRA -.0414 RC3 ,4673 FAU ,03862

F0[-Z.6507 FRA -.3390 FC3 -.8759 BSP 9846

80[ 3,2899 MA |.2398 8C_ .9406 FSP -647

DISTANCE 361,415

LOL ZlS.TI VL ZT.391 GAL -5.78 AZL 101,78 HCA 167.11 SNA JSl.ZZ [CC .17858 1NC11.?847 VI 19.57Z

LOP Z6.08 VP 31.9|1 GAP 2.56 AZP TS.S0 TAL 208.98 lAP 15.66 RCA 107.79 APO 194.65 v2 34.960

GP 63,90 ZAL ||T.0T ZAP IOS.16 [TS 41.28 ZA£ 106.91 [T[ |33.56 ZAC 141.23 ETC 28Z.1Z CLP-JZ6.46

OLA -28.97 RAL 83.55 RAD 6568.8 VEL 13.076 PTH Z.39 VHP 6.837 OPA 82.Z8 RAP 12.16 [CC 1,8165

L-I TIN[ IN| LAT |NJ LONG IN| RT ASC IN| AZNTH IN| T|N£ PO CST TIN IN| 2 LAT |NJ 2 LONG

J289.61 ]3.88 590.80 327.02 J19.68 T 95 38 689.6 17.22 345.6?

947,38 15.89 525.72 327.03 |19.67 9 35 43 347.4 17.24 318.59

1098.87 7,92 330.65 323.89 1|8.92 9 5 33 456,? J1,72 323.9Z

659.55 20,0! 307.02 529.90 112.68 lJ I 44 35.6 22.91 299.43

1089,94 -.43 528.03 318.76 124.18 8 33 3l 489.9 4.06 321.82

5483.09 29.17 255.78 _$3.69 108.67 14 49 16 4883.1 $1.43 245.31

NID-COURS[ [X_CuTICIN ACCURACY ORBIT D(TERN|NATION ACCURACY

SGT 2906.4 SGR 1540.3 SG3 205.4 ST 2432.8 SR 1167.3 SS 1275.0

RRT -.9042 RRF -.96_I RTF .962| CRT -.9884 CRS .9986 CST -.995|

SG8 3200.7 RZ3 .19Z9 RJ3 -.9789 LSA 2979.0 NSA I79.5 SSA 2,9

SG| 3157.0 SGZ $27.J THA 156.67 ELl 2693.6 EL2 |60.1 ALF 154.53

LAUNCH 0ATE APR 29 1964 FL|GHT TINIE lZ8.00 ARRIVAL OATE SEP 4 1964

_(LJOCENTRIC CONIC

RL 150.87 LAL -.00

RP |08.36 LAP -2.4_

RE 112.049 G_ -_7.13

PLAN_T(X(NTRZ_ CONJ_

C3 88.929 VHL 8._10Z

LNCH AZNTH LNCff T|N[

?0.82 8 lA _O

109.18 |1 A 10

70.82 8 14 90

109.18 II 4 10

110.00 l0 27 48

110,00 |1 90 21

0J$TANC[ 387.$02

L(:_ 2|8./! VL 27.337 GAL -5.61 AZL I04.84 HCA |?0._5 SXA 130.98 [CC .17870 INC14.8599 Vl 28.572

LOP ,Z�.Z_ VP 37.89_ GAP 2.87 AZP 79.3? TAL 207.54 TAP 17.79 RCA 107.97 APO |54.58 V2 34.9?3

GP ?0.86 2AL IIZ.O? ZAP 103.50 (T$ 93,22 ZA( 100.00 (TE IA1.89 ZAC 148,16 [TC 287.43 CLP-154.79

0LA -33.79 RAL 88.67 RAO 6969.3 VEL 13.194 PTH 2.51 VHP 8.564 OPA 80.J5 RAP 326.?6

L-I 1114( IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| T|HE PC) CST TIM |NJ 2 LAT

J699.71 13.18 18.26 356.14 12J.35 6 42 30 1058.T 17.25

737,77 13.19 309.99 336.19 121.35 1I 18 28 137.8 |7.23

]899,71 13.18 18.26 3)6,14 121.35 6 42 30 1099.7 17.23

737,77 I3.J9 309.59 338.13 12J.3_ JJ J6 28 137.8 |?,23

848,88 8.72 319.36 333.28 J23.16 10 4J 98 248,9 13.03

3884.82 17.?3 2?9.28 338.93 l|9.?1 15 28 26 5284,6 2|,55

0/FF(RENT|AL CONRECTION$

TO[-4.1537 TRA-I.ZA24 TC3 -.5792 8AU .5749

ROE 1.3599 RRA -.3132 RC3 ,2320 FAU .02405

ro(-2.386_ FRA -,2009 FC3 -._Otl OSP 10339

+ gO( 4.5694 8RA 1.2813 6C3 .6239 FSP -485

NI0-COURS( EXECUTION ACCURACY

8GT 319A.7 SGR I044,8 $83 149.A

RRT -.8343 RRF -,9357 RTF .9728

SG8 3361.2 R23 .1790 R13 -.9823

8GI 331_.0 SGZ _55,0 THA |6a.29

ECC 2.1343

IN| 2 LONG

II.33

302.86

11.33

302,86

308.91

272.23

CIR81T O[TERN|NATION ACCURACr

ST 2803.4 $R 939.0 _S 1219.1

CRT -.98|9 CR$ .9956 CST -.9970

LS# 3265.3 NSA 182.2 SSA 2.O

ELI 3027.7 EL2 |69.5 ALF 162.21

LAUNCH DArE AP_ 29 |964 FLIGHT TIME 130,00 ARRIVAL DATE SEP _ 1964

H(L|O(ENTR|C CONIC

RL |50,G? LAL -.00

RP 108.32 LAP -2.35

RC 114.351 GL -82.00

PLANA[TO([NTRZC CONIC

C3 118.841 V_L 10.901

LNCN AZNTH LNCH T|H(

62.84 5 49 17

I]7.58 1Z 8 15

82.S4 5 49 17

117.38 |Z 8 15

62.84 5 49 I7

117.38 12 8 19

D|F_(RENT|AL C(_'R[CTZON8

TD(-6.3112 TRA -,8940 TC3 -.2417 8AU

RO[ -.718G RRA -.9921

rOE-2.1938 FRA -.OgZO

80( 6.5519 MA 1.3060

0ISTANC[ 573.5J6

LOL 218.71 VL 27.321 GAL -9,4! AZL 110.78 HCa 173.59 SNA 130.?Z ECC .17881 JNCZ0.TZ42 Vl 29.512

LOP 92.47 VP 37.889 GAP 2.96 AZP 99.40 TAL 206.13 TAP 19.77 RCA 107,35 APO 194.10 v2 34,939

GP 78.9I ZAL 106.J0 ZAP 100.9I ETS 80.05 Za( _l.O? ErE 165.39 ZAC 156.63 [TC 303.61 CLP-156.22

OLA -38.9? RA L 91.50 RAG 6970.2 VEL 15.490 PTH 2.76 VNP 12,027 DPA 72,99 RAP 303.95 [CC 2,9538

L'I TZNI[ IN| LAT JNJ LONG IN| RT A$C IN| AZNTH _NJ TIME PO C$T TIN |NJ 2 LAT IN| 2 LONG

|913.19 9._3 56.26 348.80 J27.4_ 6 21 |0 1513.1 14,72 30.12

784.19 9.95 308.24 348.81 127.A6 12 20 19 124,2 ]4.74 300.10

1913.19 9.93 38.28 348.80 |21.46 6 21 10 1313.1 14.72 30.12

724,19 9.95 308.2A 348.81 127.48 12 ZO 19 124.2 14.?4 300.10

J9J5.19 9.95 36.28 348.80 127.48 6 21 10 1513.1 14.72 30.12

724,|9 9.95 }O6.2A 348.8| 127.48 12 ZO 19 124.2 14.74 300.10

N|0-CC_JRS[ IX(CUT'ON ACCURACY @ROIT D(TERN|NA T|ON ACCURACY

.3972 $GT 3414.? 8GR 743,7 8G3 100.7 ST 3322.0 SR 423.? SS 1198.2

RC3 .0129 FAU .0|03_ RRT .8388 RRF .9376 RTF .9914 CRT .914T CRS -.8978 CST -.9992

FC3 -.0792 83P 10703 SGB 3494.7 RZ3 -.1476 R]3 .9882 LSA 3552.5 NSA J77.8 $SA 1,4

8C5 .2500 FSP -_O9 88| 3448.5 SGZ 586.6 THA 8.|4 _'LI 5344,3 EL2 |70.1 ALF 6,67

LAUNCH OAT[ AiR 29 1984 FLIG4"tT TIN[ 13Z.00 ARRIVAL DATE SEP 8 1964

H(L|OCENTR|C CONIC

RL 150.87 LAL -._O

RP 108.28 LAP -2.2!

RC 118.848 GL -63.02

PLAN(T(X[NTRI_ CONIC

C3 322.837 VHL I?.�GZ

LNCH AZNTH L_H TIN_

60.14 8 13 ZO

]19.88 12 55 48

SO.I4 8 13 ZO

118.88 1_ 95 48

119.86 12 99 48

0|$TAtK:[ 379.318

LOG. 2|8.71 Vk Z?,283 GAL -S.I? AZL I28.09 PRA I?8.ZA _NA 130.46 [CC .I7868 |NC36.0939

LOP 39.87 VP 37,870 GAP 3.19 AZP 53,96 TAL _9.13 TAP 21.36 RCA J0?.I5 APO 153.77

GP 78.67 ZAL 99.3| ZAP 96.34 (TS 144.81ZA[ ??.OZ IT[ 227.19 ZAC 166.52 [TC 330.67

OLA -40._3 RAL 100.48 RAO 6371.8 VEL 21.070 PTH 3.19 VNP 21.263 OPA 58.78 RAP 297.62

L-| T|N_ IN| bat _NJ LC_ |NJ R? ASC |NJ AZNTH IN| T|N_ PO CST TIN |NJ 2 LAT

2103.11 3.49 46.97 6.33 130.10 6 48 23 I_03.l 8.61

847.27 3._1 311.33 6,34 130.10 13 9 56 247.3 8.63

2103.11 3.A9 46.87 6.33 150.10 6 A8 23 1503.1 8.61

847.Z? 3.51 511.33 6.34 130,10 13 9 58 _47.3 8.63

ZJ03,11 3.29 46.87 8.33 130.10 6 48 23 1505.J 8,61

84?.2? 3.SI 311.33 6.34 130.10 13 9 96 247.3 8.63

O_Fr[R[NT|AL CCRR[CT|OI$

T08-2,0_44 TRA J.|i88 TC3 -,0(383 8AU .4064

R0-I0,8760 RRA _.??88 Re3 .1078 FAU-.00794

F0(-£.5878 FRA .0906 FC3 .0_02 85P 10837

8o[10.8862 8RA 1,3638 eC) .1081FSP -_'00

NIO-CO_MSI[ [X£CuT|ON ACCURACY

8GT ?9?.? SGR 34A2.8 $83 66.Z

RRT .?4|0 RRf" .9895 RTF .8102

$G8 3534.1 223 -.1182 R13 ,9929

88] 3494.4 8G2 _2?,8 THA 80.03

V! 29,5?2

V2 3a.999

CLP 124.19

[CC 6.3098

IN| 2 LONG

4|.Z0

305.5?

41.2D

3O5.5?

41.Z0

309,57

_8|T O£T(RN|NATION ACCURACY

ST 660.8 SR 3406.9 SS J_99,4

CRT .9707 CR8 -.9990 CST -.9803

LSA 3738.4 HSA 162.5 SSA .4

(LJ 3466,8 ELZ J56.0 ALF 79.32

|_o



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

LAUNCH 0ATE APn 29 1984 FLIGHT TJI_ 134.00 ARRIVAL 0ATE $EP 10 1964

H[LXO(:ENTmIC C(_KC 01STANC[ 3|8.186

RL 150.67 LAL -,00 LOL Z18.71VL 27.244 GAL o5,$3 AZL 4.43 HCA 182.07 SNA 130.|9 [CC .18390 ]NCBS.5?4G Vl 29.572

RP 108.24 LAP -Z.0? LOP 38.87 vP 37.#84 GAP 4.27 AZP 175.5? TAL ZO6.0# TAP Z8.16 RCA 106.25 APO 154.13 V2 35.012

RC 118.933 GL 44.36 Gp -47.97 ZAL 94.56 ZAP 83.45 IT) 180.96 ZAE 85.37 IT[ 102.42 ZAC 52.18 [TC 27?.99 CLP 95.16

PLANCTO_ENTR|C CONIC

C31498.]82 VHL )8.670 OLA 61.86 RAL |44.17 RAO 6573.Z V[L 40.Z08 PTH 3.56 YNP 50.794 OPA -63.96 RAP 343.61 [CC25.6102

LNCH AZNTH LNCH T|14_ L-I 7JPq[ ]NJ LAT JNJ LQN_ |NJ RT ASC |NJ AZNTH INJ T|NI[ PO C$7 T;M INJ Z LA T ;NJ Z LONG

)2.39 19 34 45 3064.17 1.28 Z4Z.R4 54.87 Z8.15 Z0 58 9 4464.2 -5.77 239.87

147.6| 5 22 56 3376.40 1.Z9 102.79 54.85 28.15 6 19 15 2776.4 -5.76 99.45

32,35 19 34 45 5064.J7 1.28 242.24 54.87 26,|5 20 59 9 4464.2 -5,77 238.8?

147.61 5 22 38 3376.40 1.29 102.7_ 54.83 29.15 6 19 15 2776.4 -5.76 99.43

32.39 |9 34 45 5084.17 1.28 242.24 54.87 28.18 20 59 9 4464.2 °5.77 258.87

147.61 5 22 38 3376.40 1.29 102.79 54.85 28.15 6 19 15 2776.4 -5o76 99.45

01FFERENT|AL C_R[CTIONS M_O-CO_.tR._qM[ [X_.CUr_ON _CCURAC_ 0R_|7 0[T_RNINAT|_I ACCURAC_

706-3.77|9 7RA-J.D359 1C3 -.J003 8AU 4.2711 _T 1J_9.4 S_ 26)3.4 $_3 52.D ST 86J.I 52 135J.| SS ]3Z9.1

R0(-6.3443 RRA-5.7628 RC3 -.]887 FAU-.07271 RRT .8?95 RRF ".9996 RTF -.8663 CRT .9553 CR$ .9998 CST .9487

FO[ 1.8524 FRA 1.3544 FC3 *042| 8SP _002 SG8 2_83.7 223 *.|037 R|3 -.9946 LSA 2067.5 NSA 242.1 854 .4

80610.1461 8dlrA 5.9552 6C3 .2137 FSP -171 SGI 2845.1 SG2 328.4 THA 67.35 ILl 1587.4 [L2 216.7 ALF 58.00

LAUNCH OAT[ AiR 29 1964 FLLr_T TINE 136.00 ARRIVAL OAT[ SIP 12 1964

_Li_ENTR|C CONIC

• L J_0.67 LA¢ -.OO LC¢ ZJ8.7J VL

RP 108.J9 LAP -I.9J LOP 42.0| VP

R¢ ]21.214 GL +3.61GP -77.88 ZAL

PLA_T(_.[NTR;C C(_1|¢

¢3 2Z4.249 VHL 14.975 OLA 83.S| RAL

LNCH AZNTN LNgH T|N_ Lo| T;N_ |NJ

?.26 It 40 13 497_.53

|72.74 7 J4 _0 31e9.13

7.26 19 40 J3 497_.38

172.T4 7 14 30 3169.13

7.28 19 40 ]3 4975.85

172.74 7'14 30 3169,13

OIFF[RENT|AL COQR[C7|ONS

70[ 1.694S TR8 .5033 TC3 -.0203 8AU

ROE-5.3358 RRA -.7659 R<$ -.04|2 FAU

tO( .9J08 FRA .Z011FC3 -.0055 B$P

BDE 5,5934 BRA .9165 BC3 ,D46D rSP

OZSTANC[ 392.784

27.Z04 GAL -_.04 AZL 80.33 P/CA 183.87 MAA 129.91 [CC .J8183 _P_C29.6693 v! 29.372

37.657 GAP 4.17 AZP 119.6J TAL 203.84 TAP 27.?| RCA 106.29 APO 153.53 V2 33,026

100,91 ZAP 98,30 ITS 226.11 ZA[ 85.63 [T[ 144.90 ZAC 18.63 ETC 3]?.29 CLP 13_,30

158.83 RAO 6571.3 v[k ,8.589 PTH 3.05 VHP 20.693 OPA -65.23 RAP 68.57 EC¢ 4.6906

LAT XNJ LONG _NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

-8.36 254.24 67.68 6.46 21 3 8 4378.3 -16.50 253.72

-8.35 88.?_ 67.86 6.46 8 ? ZO 2869.| -16.50 88.19

-B.S6 2_4.24 67o68 6,46 2J _ B 4373,3 -16,50 253.72

-8.58 88.71 67.86 6.46 8 7 20 2569.1 -16.5D 88.19

-8.S6 254.24 67.86 6.46 21 3 6 4375.5 o16.50 253.72

°9.55 88.?| 67.86 6.46 8 7 20 2569.| -J6.50 88.19

M|O-COURS_ £XI[CUTICN ACCURACY C_'BIT 0ET[RN|NATJON ACCuRA_Y

SGT _B47.0 SC,R 3333._ SG3 66.9 ST 827.5 SR _1_9.0 58 725.0

RR_ -.9_Z| RRF *.9798 RTF .9939 CRT -.9_27 CRS .9860 CST -.9901

SG_ 38||.0 R23 -.|293 RI3 -.9915 LSA 2436.8 NSA 2S3.1 884 .6

$61 3778.2 $62 498.5 ?HA JJB.$S ELI 2328.2 EL2 236.5 ALF JID.D2

.1575

.OOZ4Z

11.S+S|

-2J2

LAUNCff OAT[ APR 29 1964 FL|GH7 711_I[ 138.00 ARR|VAL DATE 8EP ]d 19_4

HE_|OCENTRIC CC_qIC

• _ 150.67 CAC -.00

lP 106.15 LAP -I.75

• C 1Z3.486 GL _6.07

PLANETO([NTR|C C(_4|C

C3 68.049 VHL 8.249

LN_H AZN_H LN_ff 71ME

9.95 15 15 43

170,35 2 40 48

9.85 15 15 43

1_0.33 Z 40 46

9.85 15 15 43

170.35 2 40 46

O|FF[RENT|AL CCM_(CT|ON8

roe 5.1893 7RA -.2230 TC3 -.6466 EAU .6|05

ROE ,8357 RR4 .0733 RC$ -.]765 F4U .D1984

FOE 1.4_16 FRA -.0Z25 rC3 -.2524 8SP 12097

806 5.Z093 BRA .2367 6c3 .6710 rsP -329

0ISTANC[ 396._54

LO¢ 218.71VL 27.162 GAL °4.7? AZL 75.01HCA 186.60 )NA 129.62 ECC .IB196 INC14.9901 vl 29.572

LOP 45.28 VP 37.820 GAP 4.38 AZP 104.69 TAL 202.43 TAP 29.22 RCA 106.03 APO 153,21 v2 35.059

GP -74.27 ZAL 109.15 ZAP 105.14 ITS 298.64 ZAE 100.52 [T[ 215.51 ZAC 8.10 ETC 357.64 CLP-164.$Z

OLA 81.52 RAL 91.57 RAO 6569.3 vEL 13.762 PTH 2.51 VHP 11.973 OPA -51.82 RAP 62.64 [CC 2.]199

L-[ T|N( _NJ LAT /NJ LONG INJ RT A$C |NJ AZMTH _NJ 7iN[ PO CST _[M |NJ Z LAT [NJ • LONG

4740.73 -24.18 251.213 357.55 9,$1 16 34 43 414D.7 -32.D5 23D,10

2936.T| -24.16 87.95 351.5[ 9.30 3 29 47 2338.? -32.05 86.85

4740.73 -24.16 251.Z0 357.53 9.31 16 34 43 4140,7 -32.05 250.10

2939.71 -24.16 87.95 557.33 9,30 3 29 47 2338.7 -32.D5 86.85

4740,?3 -24.16 251.Z0 357.55 9.31 16 34 43 4140.1 -32.05 250.10

2958.71 -24.16 87.95 357,53 9.30 3 29 47 2338.7 -32.05 86.85

NE0-COU#S( (X£CuT_ON ACCuR_C_ CR6Ir O(_£RN_NAr/ON ACCuR4Cr

SGT )892.6 SGR 633.6 $G3 96.9 $7 3604.6 $R 433.6 $8 1072.3

RRY .6214 RRF °7646 RTF .9798 CRT .9494 CRS -.9659 CST -.9983

566 3943.9 223 .1863 RI3 .9620 _SA 3?05.0 NSA 151.6 SSA 1.1

SGI 3912.9 SG2 493.8 TH_ 5.87 [LI 3630.3 EL2 141.5 ALK 6.8Z

LAUNCH DATE APR 29 _964 _|_T T|M[ 140.0_ ARRIVAL 0ATE SEP 16 1964

HELIO([NTR|C CONIC

R_ 130.67 LA_ -.00

RP J08o|1 LAP -].59

RC IZ5.749 G_ 48.34

PLAN_TO_ENTRIC CON|C

C3 34,043 VHL 5.833

LNCH AZMTH LNCN TI_ L-I TJ141[ INJ LAT

ZO,S8 15 6 1 4S46.35 -34.08

l$_.lZ J 46 4 2785.95 -34.07

ZO.B8 15 6 J 4349.$5 -$4.06

159.1Z 1 46 4 27_5.95 -34.0?

ZO.6S 15 6 1 4549.35 °34.06

159.12 I 46 4 2763.95 -34.07

0IFFEREN7|A_ C(_'Nt[CTION$

TOE 2.974143 TR4 -.$430 TC3*1.5601 8AU .7702

ROE .9510 RRA _.0134 RC3 -.6046 FAU .03343

rOE 1,_646 FRA -_109_ F($ *._501 88P 12423

8OE 3.1_42 8_A .8452 BC3 J.8925 FSP -47#

0|$TAN_[ 404.493

LOt. 218.71 W 27.120 O_L -4.53 AZL 80.?Z t'KA |89.90 St_A 129.33 £CC °15249 Z_C 9.2789 v£ 29.572

LOP 46.46 ¥P 37.80| GAP 4.65 AZP 99.14 TAL Z01.12 TAP 3|.D2 RCA _05.73 APO JSZ.93 v2 35.052

GP -64.68 2AL 116.34 ZAP 112.11 [T$ _06.75 ZA[ 109.31ET[ 222.38 2AC 13.29 ETC 292.61 C_P-15|.62

DLA 71.71R4L 63._0 RA0 65M.3 ¥[L 12.467 PTH 2.23 VHP 6.766 0PA -41.07 RAP 86.54 [CC 1.5603

|NJ LONG |NJ RT A$C INJ AZMTH [NJ TIN,[ PO CST TIN INJ 2 _AT INJ 2 LONG

Z37.28 340.39 22.26 16 _1 50 3949.$ -4|.42 233.66

65.16 340.3? 22.26 2 32 _0 Z185.9 -41.4| 81.55

237.ZB $40.$9 ZZ.Z6 16 21 3D 3949.3 -41.42 233.66

85.16 340.37 22.26 2 32 30 2185.9 -41.41 81.55

237.28 340.39 2Z.26 16 21 50 3949.3 -41.42 255.66

65,16 340.37 22.26 2 32 30 2185.9 -41.4; 81,55

MIDoCOIJM_M[ [_rCuYI_ ACCURACY _I_eIT D[TERNINATION ACCuR4CY

SGT _53.6 SGR 1171 +2 SG3 141.8 ST 2967,4 SR 934,2 53 959.1

RRT ,_086 Rift" .9645 RTF .9648 CRT .9672 CRS o.9977 CST o,9958

$G_ 4027.8 223 .226| R13 .972_ LSA 3251.5 MSA 198.8 854 2.1

SG| 4000.2 S62 47_,7 THA 15.66 [LJ 31_7,? EL2 14_.D ALF ]7.)D

1681



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19645

LAUNCH DATE APl 19 1_4 FLIGHT TIN[ 14_.00 ARR|VAL OAT[ SiP 16 |964

HELIOCENTRIC CONI_

RL 150.6? LAL -.00

RP I0S.O? LAP -l.AZ

RC 110.004 GL 5R.16

PLANF.TOC[NTRIC CONIC

C5 fZ.SZO VNL 4.TZ4

LNCH AZNTH LNCH TIN_ L-X TIRE IN| LAT

51.07 15 54 5? 4408.04 -5T.31

142,93 I 14 41 Z?i?.50 -52,31

52.0T IS )4 57 4408.04 -3T,33

141.93 I 14 4? Z717.50 -52,52

52,07 15 34 57 4408.04 -37,35

]42.93 I Z4 42 2217.50 -52.31

DIFFERENTIAL CORRI[CT[GN_

TOE Z.O40I TRA -.ITZZ rC5-2.6_81 8AU ,8341

RDE .8845 RIIA -,03410 Re) -.9580 FAU .04515

F0E l.JO?g FRA -.1480 FC3-1.7514 8SP JZ?�t

80E 2,|551 MA .e?3J 8C3 2.?¢34 TIP -611

0|STANC£ 410.420

LO4. ZlB.?$ VL ZT.076 GAL -4,19 AZL 81,?1HCA |95.06 SNA

LOP 91.69 VP 57,782 GAP 4,95 AZP 96.13 TAL I99.82 TAP

GP -56.04 ZAL I2|.55 ZAP 118.10 ETS 511.95 ZA[ 11S.68 EYE

lZg.O$ ECC .18310 INC 6,Z890 Vl 15.521

3Z,82 RCA 105.39 APO J9Z,62 VZ 35.065

ZZI.Z4 ZAC Z1.54 ETC 281,62 CLP-J48.96

OLA eZ.|4 RAL 84.16 RAO 6567,9 VEL 11.982 PTN 1.14 VHP ?.169 OPA -51.O9 RAP 88.4Z [CC 1.3613

IN| LONG IN| RT A$C |NJ AZNTH |NJ T114£

ZZO.?| 530.49 36.00 16 48 19

#0.89 330.A8 35.99 I 10 4

lZ0.71 330.49 36.00 16 48 E5

#0.88 330.48 55.99 Z l0 4

ZZID.YI 550.49 56°00 16 48 25

#0.89 330.48 35.99 2 10 4

uio-_s£ [XI[CuTICN ACCURACY

SG? $814.1 Sr,.,R 1140.0 SG5 I87.1

RNT .9157 RIW .9923 RTF .9353

SCAt 4105.9 R23 .1540 R15 .9641

SGI 408|.Z $GZ 449.8 ?HA J6,59

POCST TIN IN| Z LAT IN| 2 LO_RG

_108.0 -43.63 114.64

2117.5 -43.61 ?A.al

3808.0 -45.6_ 114.64

Ill?.5 -d5.62 74.81

3808.0 -45.65 Z16.64

2117.5 -aS.S2 ?4.82

c_q'BxT DETERN|NATION 4CCURACY

ST 1530.0 SR 843.2 SS g87.1

CRT .9847 CRS -.998G CST -,9924

LSA 2793.3 NSA 165.5 SSA 3.7

ELl 1663.1ELZ ;59.5 ALF |8.22

LA_W_N 0ATE Al_ s'9 1_1.4 FLIGHT T|NIE 144.00 ARRIVAL DATE S£P ZO 1964

t,'fl[LIOCENTRIC CONIC

RL 150.62 LAL -.00

RP 108.03 LAP -1.64

RC 150.249 GL 50.31

PLANETO¢ENTRIC CONIC

C_ 12.128 VHt.. 4.13_

LNCH AZNTH LNCff ?IN[

• 2,17 18 9 58

132.83 I 6 10

42.17 16 9 5Q

15?.R3 I e 18

4_.17 18 e 5Q

152,83 I 6 I8

OIFFIRENTIAL C¢t_F_CT|ONm

TO[ 1,4842 T_A -,2281 TC3-3,S|OS 8AU .8_93

ROlE .480£ RRA -.O313 /C3-l.l?O? FIU ,054l_

FOE .9101 FRA -.I482 fC3-2,7382 8IP J5J08

ROE 1,5725 MA .72_1 8C5 5.7959 FSP _761

01STANCE 416,456

LQ. 118.21 VL 17.056 GAL -4.05 AZL 85.55 HCA 196.14 MIA

LCI w 54.90 VP 37.7_3 GAP 5.Z0 AZP 84.Z? TAL I98.50 TAP

GP -48.69 ZA_ 124.6_ IAP 114.38 £T$ 315.87 ZA[ 110.55 [T[

|18,23 [CC ,18405 |NC 4.4495 V! 29.5?2

34,?3 RCA 105.04 APO 152.45 V2 55.0?8

Z18,_T ZAC 18.52 _TC 277,?9 CLP-148.81

OLA 55.?? RAL 86.31 RAO 6567.7 V£L 11,789 PTH _.09 VHP 6.4?50PA -24.5? RAP 89.85 [CC 1.281_

LoI T|N[ IN| LAT |NJ LONG |NJ WT ASC |NJ AZNTH |NJ T|NE POEST TIN IN| _ LAT IN| 2 LONG

4_8_.89 -3_,55 Z05.,_J 313.45 42.36 J? Z] 18 3692.9 -41.22 192.91

270?._3 -38,34 Ya.SZ 323.43 A?.35 I 51 _4 2107.2 -4].?0 ?I.O6

4282.89 -36.53 _3.38 3E3.45 42.56 l? _I _8 3692.9 -41.22 192.91

2202._3 -_8,54 78.38 _Z_.43 47.35 I 51 14 2102.2 -42.70 ?I.06

41_12.89 -_6.35 203.M 323.45 42.36 I? Zl _8 3692.9 -41.22 197.91

220?,25 -38,54 78.51 313,43 42.35 I 51 14 2107.2 -41.?0 71.06

N|0-¢(_lll_lA[ EXECUTION ACCURACY OR'SIT 0[TE_NZNATION ACCURACY

SGT 4013.2'SGR !185.3 SG5 _26.1 ST Z131.4 SR 679,5 SS ?O8.5

RRT .930_ RRF .9921 RTF ,9499 CRT .9282 CR$ -.9982 CsT -.9824

S68 4184.6 R23 ,1689 R|3 .9578 LSA 2541.7 NSA 164.4 SSA 6.1

SGI 4163.5 SGZ 419.3 THA 15.52 £LI Z134,0 £12 154.? ALF 17.58

LAUNCH DATE APR 79 1564 FLIGHT TIM_ I46,00 ARRIVAL DATE SEP 22 1964

H'I[LIO¢ENTRIC CONIC

RL 150,12 LAL -.00

RP 102,99 L4P -1.0l

RC 152.d_4 GL 15.50

PLAN_TO¢ENTRI_ CONIC

C5 14.451 VHL 3.?99

LNCN AZNTN LNK:N Yl_

51.12 |6 47 SO

12_._ 0 46 58

91.12 1_ _? SO

51.11 16 47 50

118.89 0 46 311

DIFFERENTIAL CORRECTIONS

TO[ |.1_9_ TRA -,_982 TC_-4.3416 8AU ,8_93

ROll .575? RNA ,D042 RC$-J.19GI FAU .05764

w0E .?5R1 FRA -,OeSG FC5-5.4566 8SP 12E88

80[ 1.2_42 MA .6982 8C5 4.9045 FSP -741

DISTANCE 4ZZ.444

LOt. 218.?1 VL 16.987 GAL -5.29 AZL 86.80 PICA 199.43 SNA 128.41ECC .l_501 fNC 5.1_95 vl ZS.5TZ

LOP 5J.II VP 52.243 GAP 5.48 aZP 93.02 TAL 192.16 TAP 36.58 RCA 104.67 4PO 151.1_ V2 55.O91

GR -42.55 ZAL 125.96 ZAP 119.41ET$ 515,48 ZAE 125.?0 ETE Z14.81ZAC 54.59 ETC _?5,81CLP-|49.SZ

OLA 4_.74 RAL 8_,91RA0 653?,6 VEL 11.654 PTN Z.03 VHP 6.059 DPA -|8.51 RAP 91.22 [CC 1,1516

L-I Tll4_ IN| LAT |NJ LONG IN| RT ASC _NJ AZNTH |NJ TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

41_6,25 -34.03 I92.05 319.17 55.78 |? 5? 56 5556._ -_8.25 _54.04

2756.46 -54.02 79.06 519.17 55,?7 I 52 19 _156.5 -SS.EA T|.05

4186.Z9 -54.03 191.05 319.12 55,18 l? 57 56 5586.3 -50.19 1'84.04

2756.40 +34.0Z 79.06 319.12 55.77 I 52 15 2136.5 -38.24 ?I.05

4185.Z5 -34.03 191.03 319.17 55.79 17 57 36 358S,5 -38._5 184.08

2730.46 -54.01 79.06 5|9.|7 55,77 ! 32 |5 2156.5 -38.t4 ?l.O$

N|O-¢OI,/_l[ [I_CuT|_ ACCURACY (_SIt DETERNJNATION ACCURACY

$GT 4041.4 Sr._lr IO69.5 $65 Z41.8 ST 18_0.1 SR 564.2 SS 598.4

RRT .9192 _ .S5879 RTF .9400 CRT .9661CRS -.9989 CST -,9?61

SCAR 4181.5 R23 .1813 R|5 ,9473 LSA 1989.3 NSA 178.4 SSA 8.6

SGI 4161,_ $GZ 408.0 TNA 13,81 EL| 1900.4 [L2 159.5 ALF 16,27

LAUNCH OAT[ APR 29 1964 FLJCJ_T I'1N£ 148.00 ARRIVAL OAT[ SEP 24 1964

I_[LJOCENTRIC CONIC

RL ISO.e? L4L -.iX)

RP I02.93 LAP -.88

RC |34.?01 GL 17.43

PLAI_T(:X:[NTRIC CONIC

C3 12.879 VHL 3.589

LNCH AZNTH Liken TIN_

59.20 17 29 18

_O.sO 0 2_ 52

99.20 17 18 19

t20.S0 0 23 5£

58,_0 I? 28 18

1_0.80 0 2_ St

OIFFERENTIA_ C_ItRI[CT|ON_

YDE .8382 TRA -.2180 YC3-S.12A? 8AU .80?8

ROE .2?O3 RRA ,DO4? RC3-1.242_ ?AU .0_226

F0E ,529? FRA -,0524 FC3-4.2184 8SP 153|5

80[ .SSgll MS ,7180 9C3 5.Z731 FSP -874

DISTANCE 4_8.412

LOt. 218.?1 YL 26._4_ GAL -3.53 AZL 87.71HCA Z0_.63 _AA 128.13 ECC .18609 |NC 2.290? vl 29.572

L(_ el.33 VP $?.?ZZ GAP 5.78 AZP 9Z.ll TAL 195.80 TAP 38,45 RCA 104.28 APO 151.92 VZ 35.|04

GP -32.45 ZA_ |_5.93 ZAP 153.25 £TS 310.93 ZA[ 1Z6.02 [?E _II,3? ZAC 39.67 ETC 274.55 CLP-150.59

OLA 40.8? RAL 90._N_ RAO 8362.5 V£L 11,582 PTH Z.03 VHP 5.8010PA -13.12 RAR 92.62 ECC 1.1120

L-| ?IN( |NJ LAT |NJ LONG |NJ RT ARE IN| AZNTH |NJ T;14( PO CST T/M [NJ 2 LAY [NJ 2 LONG

4073,?8 -31.00 179,94 517,00 61,91 .16 3? 15 34?5,8 -34,48 171,79

279?.13 -50,5tl 81.34 316.99 61.89 I I0 _9 2197.1 -54.A? 74.19

4075.78 -3|.00 J29.94 312.00 61.91 J8 3? 15 3425._ -34.48 J?1.29

2282,13 -30.68 82.34 316.99 61.89 I 10 _9 ZI�?.I -54.4? ?A.|9

40?3,?8 -31,00 ]?9.94 317,00 61.91 |8 3? 15 34?5,8 -54.48 171.79

2292.13 -30.99 82._4 318.88 61.89 I I0 _9 2197.1 *34.4? ?d.19

MI0-_U_K [_[CUTION ACCtJWACY OR9IT OEYERNINATION ACCURACY

SG? 4_?.? _R _0,6 $G3 2?|.8 ST 144?.9 SR 45_.4 S$ 426.6

RRT ,_131 RRI r ,SNI3_ RTF .9616 CRT ,9421 CR$ -.99?9 CST -.9606

$G_ 4_.? RZ3 ,Z773 RJ3 .�d?O LSA 1561.0 NSA IGB.9 $$A J5,8

$GI 430?,| $GZ 36?.5 THA JZ.38 ELI 1505.Z EL2 |33.5 ALF J5,91

IM1



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LIUHCH GATE APe 29 1964 FLIGHT TIM( 1SO.D0 ARRIVAL GATE $EP ZG 1964

HELIOCENTRIC CO_IC

mL 150.67 LAL -.OD

RP 107.92 LAP -.70

RC 116.920 GL ]Z.58

PLANI[TO((NTNIC CC_]C

C3 11.901 VHL $.150

LNCH AZNTN LNCH TIN(

66.J8 18 18 47

]13.JZ 2) 5I

64.88 18 14 4?

I;5.12 Z) 51 58

66.88 18 16 47

113.1Z 23 51 3_

OIFFER[NTIAL C(_N(CTION8

T0E .6)47 TRA -.4981 TC)-5,7163 8AU .9295

RG[ .Zl09 RRA .OiYl R¢3-].ZDO? FAU .0t43Z

F0( ,)514 IRA ,OO53 FC)-4.6?9Z 88P 116?0

60£ ,6688 6RA .8985 085 5.8421 FSP -914

01STANCE 4)4.384

LOL 218.?1 VL Z8.896 GAL -).26 AZL 88.40 HCA Z05.84 SNA 127.82 (CC .J8729 JNC J._165 V] 29.5TZ

LOP 64.54 VP 37.701 GAP 6.04 AZP 91,44 TAL li4.4Z TAP 40.26 RCA 101.88 APO l$1,?6 VZ 15.118

GP -$3.Z] ZAL I24.95 ZAP ])7.5] (T$)]8.25 ZA[ ]Z?.70 IT( Z08.]8 ZAC 43.9| (TC Z?$.68 CLP-15I.'?9

0LA )5.94 RAL 93.36 RAG 6567.5 V(L 11.945 PTH Z.0Z VNP 5.680 OPA -8.82 RAP 94.12 (CC 1.1959

L-I TIN( IN| LAT |NJ L_ IN| RT ARC IN| AZMTH IN| TIN( PO CAT TIN IN| Z LAT IN| 2 LONG

3949,45 -28.97 167.81 318,26 86,46 19 ZZ 36 3)49.4 -30.90 159.69

2889.88 -Z?.98 88.3| 3i8.28 66.45 24 )9 i? 2Z89,9 -30.90 BO.J6

3949.43 -Z?.t? 167.83 316.26 66.48 ]9 Z2 )6 314t.i -)0.90 159.69

2889.88 -ZT.98 88.3| )18.26 66.45 24 19 4# 2289.9 -30.90 80.18

$949.4) -27.97 167.81 $18.28 66.46 19 ZZ 36 )349.4 -30.90 159.69

2889.88 -27.96 86.31 116.26 66.45 24 59 47 2289.9 -10.90 80.18

MIO-_..Ol_ (vlrCuT_ON ACCURACY ORBIT O(T(RNINAT|OIq ACCURACY

SGT 4123.| SGR 904.0 SG5 28).5 ST 1143.) SR 381.4 SS 290.3

RRT ._2J_ R_ r .9753 RTF .940_ CRT ,9148 CR9 -.99_ CST -,9244

8C_ 44|6.9 R23 .2667 Ri) .9442 LSA 1219.1NSA 167.7 SSA 20.8

SG| 4405.| SGZ 14S.| ?HA 10.97 (LI 1188.2 £L2 136.5 ALF 15.9Z

LA_C_ OAT[ AN i9 IN4 f'LI&HT TINE 152.00 ARRIVAL [_tT( S(P 28 1964

Z09.05 INk ]2T,51_[CC ,18861 JNC I.Ol61 vi 29._72

|93.D2 TAP 42.0? RCA JO).IT APO 151.5? V2 3_.]2t

128.81 Ill 205.32 ZA¢ 4?.48 £TC Z?Z.RT CLP-153,06

H(LIO(ENTRIC CONIC 0ISTANC[ 440.$39

eL 150,97 L_L -.00 LOt. 21t,11 VL 26.850 GAL -Z._ AZL 88,95 _

RP |07.88 LAP -,)| LOP 67.?e VP )7.6?9 GAP 0.33 A2P 90,91 TAL

R¢ |)t. IZO GL 9,19 G@ -29.87 ZAL 128.31 2AP 140,T7 (Y$ 319.42 ZA(

PLAN(TO¢[NTRI¢ CC_4|C

C) 11.249 YHL 3.154 ObA 31.74 RAL 95.6| RAO 6587.4 V(L 11.517 PTH 2.01VNP 5.8_4 OPA -5.24 RAP 9§,71 (CC 1.188i

LNCH AZMTH L_H_H TIN( L-| TIN( IN| bat IN| LONG IN| RT A$C IN| AZHTH ZNJ T|li_

75.0_ 19 IG 48 5795,90 -25.14 153.71 316.49 89.96 _0 19 50

104.97 23 I1 15 _O11,94 -25.18 98.07 116,48 69.95 24 i 48

?S.03 i9 i8 48 378_.JO -25.|A IS$,?| 3J6.49 69.96 20 19 50

I04,97 23 |l IS _03J.94 -ZS.|) _.O? 316.48 69.95 24 J A6

ll0.00 I 24 Sl £8i9.80 -)Z.78 89.61 318.85 79.66 2 8 il

110.00 2Z 6 I8 12_4,04 -17.95 log.is 112.92 60.41 2_ 0 10

DIFFERENTIAL ¢O_'RECTIONJ NI0-COUR$( (X(CUTICN ACCURACY

TOE .A494 TRA -.8525 TC)*6._80 8AU .9495 SGT 4432.7 9GR 827.5 SG3 288.7

ROE .172? RRA .0309 R¢)-1.1488 FAU .06414 RRT .9145 RRF .9848 RTF .9186

rD[ .1970 FRA .0713 FC3-4,95J8 88P 11990 $GB A509,) R23 ,ZS]2 R]) ,94J8

80( .48i4 MA .9932 8C3 8,3]54 rip -930 $GJ 449?.2 $62 3)0,0 THA 9.74

POCST T|N IN| 2 LAT IN| Z LONG

5183.9 -27.65 145.64

2411,9 -27.61 90.00

)18).9 -2T.6) llS.G4

243|.9 -27.8) 90.00

Z029.8 -5).81 _._i

2654.0 -21.75 102.88

ORBIT 0[TERMINATIO_ ACCURACY

ST 871.5 SR 296.6 $S 172.!

CRT .859_ CR5 -.9?65 CST -.8239

LSA 920°8 HSA J68,1 98A )1,3

ELI 90_.0 [L2 145.4 ALF 16.74

LAUNCH GATE APR 29 |964 FLIGHT TiN( 154o00 ARRIVAL GATE SEP 30 lIQ4

H[LIO<(NTRIC C_IC

RL 150.67 LAL -.00

RP 101.84 LAP -.32

RC 141._06 GL 4.8?

PLANI[TO_(NTRIC CONIC

C3 10,795 v_L 3.286

LNCN AZMYH L_N TJ_

90.00 Zl 54 5_

90.00 20 55 8

100.00 0 16 ?

I00.00 21 18 )?

110.00 2 29 51

110.00 21 21 21

DISTANt( 446.283

L_. 2lR.TI iL 26.t01 GAL -2._9 AlL 89.40 HCA 2i2.2! S_A I21.2l (CC .19006 IIC .5161 VI 2t.572

LOP ?0,98 YP 37.957 GAP 6.61 AZP 90.50 TAL 19|.60 lAP 4}.96 RCA 103.04 APO IS1.19 V2 _$.110

GP -26.71 ZAL 121.21ZAP 143.62 (iS _20.45 ZA( ]29.55 (T( 202.80 ZAC $0.46 ETC 272.20 CLP-15i.$3

DLA 28,10 RAL 98.)) RAD 6_67,4 VEL 11.497 PTH 2,00 vHP 5.6)? DPA -2.26 RAP 97°40 ECC I.]TT?

L-i TIN( IN| LAT IN| LONG INJ R7 A$C INJ AZHTN IN| TIN( P_ CAT YJN INJ 2 LAY |NJ 2 LONG

5299. I7 -24.57 1|7.61 )IR.OZ ?5.47 22 49 57 2699.2 -26.33 |09.18

34_9.89 -Z0.50 |_0.90 )16.65 ?0.08 21 5l 28 2899.9 -23.01 128.15

2956.81 -28.54 16._ 118.96 00.73 l 3 43 2256.8 -29._3 ??.33

3417.48 -16.T5 121.22 _15.01 64.87 2_ 15 31 281T.5 -20.00 115.9_

2418.19 -14.14 54.85 319.59 88.2? 3 iO 30 1818.2 -14.01 IS.60

)408.89 -11.81 119.78 312.22 57.69 22 18 10 2808.9 -16,00 11).17

DIFFERENTIAL C_RI_CTION.q NJD-{OI, J_,,_[ EXECUTION ACCURACY (_IT DETERMINATION ACCURACY

TOE ,2879 TRA *.5_93 Y¢3-8.6241 8AU ,96_l $GT 45_9.8 9_R 782.8 $G) 289.7 ST 628.7 _ 289.8 9$ $2.?

RO( .1478 RNA .0427 RC$-I.08A9 rAu .06339 RRT .9049 RRtr .951| RTF .9375 CRT .7539 CRS -.7352 CAT -.3624

fO( ,0628 FRA .119_ FC)-_.0816 88P 14114 3G8 4601.5 R23 .Z_I6 RI3 .9400 LSA 661.5 NSA 172.5 SSA it.6

80( ._236 MA .eOO8 8C) 8.7125 FSP -934 SGI 4592.3 SG2 321.0 THA 8.69 ELl 660.6 (L2 162.5 AIr 10.46

_At_4¢_ OAT[ APR 29 iH4 FLIG4,¢T TIN( 156,00 ARRIVAL OAT[ OCT 2 1964

_[LIOCENTRIC CONIC DiSTANt[ 45_._A

RL 150.87 LAL -.iX) LOg 216,71 VL 26.757 GAL -Z._8 AZL 89.78 i'_A 215.49 Mid |26.9| (CC ,]9163 INC .220| vl 29.572

RP IO?.lJ LAP o.13 LOP 74.Z'0 vP )7.9)5 GAP 8.89 AZP 90.18 TAg 190.16 TAP 45.65 RUA 102.59 APO 151.21 v2 15.152

RC 141.4?8 GL 1.82 GP -24.21ZAL 118.80 ZAP 146.15 ITS 521.)I ZA( 180.01 EYE ZO0.61 ZAC 5_.01 (TC 271.58 CLP-155.59

PLAN(TOC[NTRIC CON|C

C3 10,484 VHk ).258 OLA 2A.89 RAL IO0.�Z RA0 6587.4 VtL ||.484 PTH 2.00 VffP 5,678 OPA .24 RAP 99.18 (CC 1.1725

LNCN AZNTH LN_H TIN( L-| TIN( |NJ LAT _NJ LONG JNJ RT ASC |NJ AZNTH |NJ T|H( PO CST T|N |NJ 2 LAT IN| 2 LONG

10.00 Z$ 38 19 2_9,97 -28.04 95.?0 $_0._) 85.87 24 26 9 2)90.0 -28.)2 8T.05

90,00 J9 $_ 28 3?9?.0? -12.5_ J49,|] )J5.87 6doA2 20 _S 43 _197.] -15,9_ |42.03

1DO.00 I 21 I 2155.42 -Zt.85 71.19 320.13 88.40 Z 8 |6 Z055.4 -29.?8 62.)9

100.00 ZO $1 ZZ )_O8.95 -10.96 I$4,_0 115.01 82.02 21 _1 28 _1006.9 -11.62 127.42

110.00 ) 15 2 2_08.07 -55.95 44,?0 120._2 94.27 _ 53 )_ 1708 .I -)2.98 39.59

110.00 1'0 56 50 )529,97 -?oA4 ]26,13 31_._2 58,5A 21 55 3G 2927,0 -IJ,T9 119.74

GIFF(R(NTIAL CIP_CTION$ N|0-¢OU_K £mrCUTION ACCURACY (_ItGIT 0[T(RHINAT[ON ACCURACY

TO( ,|425 TRA -.5355 TC)-6.9795 OAU .988? $GT 4845.6 8GR ?09.) $63 28?.8 9T 424,2 SR 2)6.0 $S 89.4

ROE o13J? RRA .0535 RC_-J.0819 FAU .08J_] RRT .9_A R_r ,9_4_ RTF ,9)8? CRT ,5J50 CRS ,3?49 CST .62J0

FDE -.0930 IRA .2068 _C_o_.J040 88P J4_S 868 4899.6 R_3 .Z093 RJ) .938? LSA 4A9.1 NSA ]92.6 $$A 69.)

80[ .1939 BRA .538| 8¢3 ?.0559 rSP -928 $GI 4888,9 $62 )17.| THA ?.80 ELI 445.6 EL2 192.6 ALr 19.85



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUNCH 0ArE APR 29 1964 FLIGHT TIN( 1S8.00 ARRIYAL OAT[ O_T 4 1964

_[LIOC[NTRIC CONIC

RL IS0.67 LAL -.00

RP 107.77 LAP .06

RC 145o636 GL -.84

PLAN(TOCENTRIC CONIC

C3 10.269 YHL 3.Z05

LNCH AZNTH LNCH TIN1[

90.00 0 34 3

90,00 J8 59 33

lO0.O0 Z II" 3

100,00 ZO 3 34

110.O0 3 $5 50

110.00 Z0 41 17

OJFFERENfIAL CORR£CT]ON$

TOE .0117 TRA -.4568 TCS-7.Z6ZZ BAU 1.O057

ROE ol224 RRA .064¢ RC3 -.9397 fAU .05959

FOE -.1484 FRA .Z766 FC)-3,0Z36 BSP 14884

BO[ .IZ_ BRA .4613 _1"C3 7,3Z3Z FSP -_09

01STANCE 439.138

L04. Z18.75 VL 26.710 GAB -Z.07 AZL 90.10 HC4 218.71 SNA 126.61 ECC ,19333 INC .0994 vl 19,371

LOP 77,43 VP 37.612 GAP ?,17 AZP 89.92 TAL 188.70 TAP 47.41 RCA 101.13 APO 131.09 vZ 35.163

GP -ZZ.09 ZAL 1J6.13 ZAP 148.4Z [T$ 32Z.0I ZA[ 130.34 [T[ 198.73 ZAC 53.19 ETC Z70,99 CLP-136.83

DLA ZZ.OJ RAL J03.59 RA0 6367.4 VEL 11.474 PTN 1.99 VHP 5°?39 0PA Z.33 RAP 105.04 [CC 1.1690

L-J TIN( JNJ LAT INJ LONG ]NJ RT AsC INJ AZNTH INJ TIN[ PO CST TiN _NJ 2 LAT INJ Z LONG

Z833,98 -28.28 84.3| 3Z1.67 91.57 i Zl 17 ZZ34.O -Z7.76 73.68

3944.T0 -8.11 137.64 316.86 6Z.78 Z0 3 38 3344.7 -|1.70 130.80

ZAZ1.ZZ -29.69 61.ZZ 3Z1.59 93.63 Z 53 4 1921.2 -Z8.87 3Z.32

373Z,69 -6.86 141.39 316.J9 60,83 Z1 7 47 313Z.7 -10.?O 134.70

2205.90 -33,13 36.43 311.13 94,46 4 28 36 1605.9 -31.37 zT.g6

3620,77 -3,90 131.08 314.)6 36,01 ZI 41 37 )020.8 -8.33 1Z4.80

NI0-C_JRS_ EX[CuT|ON ACCURACY ORBIT D£T[RN|NATION ACCURACY

SGT 4737.1 SGR 664.0 SG3 282.9 ST 299.6 SR 221.8 59 161,0

RRT .8757 RRF .9137 RT¥ .9355 CRT -,0407 CRS ,G938 CST .3534

$68 4?83.4 RZ3 .1840 RI3 ,9371 L$4 307.Z N$A 251,8 S$A 84.1

SGI 477Z.8 9G2 3|8.Z THA 7.03 ELI 299.9 £LZ 222.4 ALF 176.15

LAUNCH OAT[ A_ 29 1964 FLIGHT fINE 160.00 ARRIVAL 0ATE OCT 6 1964

HELIOCENTRIC CONIC

RL 130.67 LAL -.00

RP 107.74 LAP .23

RC 147.779 GL -3.19

PLANE TC_[NTRIC CONIC

C3 10.133 VHL 3.|84

LNCH AZNTH LN_N TII_

90.00 I 16 lZ

• 0.O0 18 39 34

100.00 Z 49 38

100.00 19 48 30

110.00 4 Z3 58

150.00 ZO 30 39

05FF[R[NTIAL CORR_C?|ON$

TD¢ -.|13@ TRA -.3757 TC3-7.3043 BAU 1,0241

RO[ .I|6E RRA .0743 RC3 -,90_6 FAU .03730

rO( -,1330 FRA ,340Z FC3-4,8943 BSP 13216

80E .1040 BR4 .3791 8C) 7.5386 FSP -893

OISTAN(£ 464.036

LOt. ZlB.?1 VL Z6.663 GAL -I.?A 4ZL 90.38 H(A ZZI.94 SNA 1Z6.30 [CO .lgflZl INC .3801 v| 19.572

LOP 80.63 VP 37.388 GAP 7.45 AZP 89.7Z TAL 197.13 TAP 49.17 RCA 101.63 APO 130.95 VZ 35.173

GP -ZO.Z? ZAL 113.18 ZAP 130.46 ITS 3ZZ.53 ZA[ J30.31 ET[ 197.13 ZAC 37.09 ETC Z?0.4Z CLP-558.04

OLA 19.39 RAL 106.3Z RAO 6397.4 VEL 11.468 PTH 1.99 VHP 3,81J OPA 4.09 RAP 102.99 [CC 1.1668

L-; rJH_ INJ LAT INJ LONG _NJ RT _$C INJ AZN?H |NJ T|N[ PO CST TiN INJ Z LAT ]NJ Z LONG

2717,07 -27.76 75.80 323.24 95.80 _ ! 30 1117.! -Z6,67 67.30

4056.3Z -4.38 163.95 318,54 61.03 19 4? 11 3436,3 -8.29 137.Z3

2413.81 -28.98 53.47 313.07 97.63 3 29 34 IB13.8 -27.62 44.93

3832.81 -3.51 146.93 317.93 60,30 Z0 32 43 3_32.8 -7.44 140.34

ZlZO,f)8 -3Z.07 50.4Z 31Z.44 100,51 4 59 19 1310.7 -30.01 ZI.Sl

3700.70 -.83 135.ZS 3J$.19 33,83 Zl 31 40 3100.? -3.32 JZg.O3

NIO-COURSt[ EXECUT|ON ACCURACY CIRBJT O[TERN|NA T]ON 4CCURACv

SGT 4835.0 SGR 627.9 $G3 277.4 ST 330.4 SR EIA.Z 53 Z38.9

RRT .8370 RRF .8901 xrr .9351 CRT -.7086 CRS .7723 CST -.3824

$G0 4_73.6 R?3 .1634 RI3 ,9363 LSA 397.4 NS4 218.0 S$A el.3

9G| 4864.9 SGZ 32J.6 THA 6,38 ELI 369.9 EL2 133.0 ALF 131.1Z

LAUNCH. DATE APe Z9 1964 I:LI&HT TI_ 16Z,00 ARRIVAL 0AT[ _CT 8 1964

HELIO([NTR/C CONIC 0JSTANCE 469.923

RL J50.67 LAL -.00 LOt. ZlS.?l VL 26.616 ¢AL -1.41 AZL 90,63 NCA _Z$.i? SN4 IZ6.00 £CC .I9?ZZ |NC .6270 Vl 09.571

RP 107o75 LAP .44 LOP 83.88 yP 37.5G4 GAP 7.73 AZP 89,3G TJL 183.74 TAP 30.91 RCA 101.53 APO 130.86 VZ 35.583

RC 149.906 GL -5.Z7 GP -18.70 ZAL ll0.Z? ZAP 13Z.31 ETS 3ZZ.95 ZA[ 130,63 _TE 193.73 ZAC 38.76 £TC 269.86 CLP-l§9.21

PLAN_TCq_(NTREC CON|C

C3 10.071 VHL _.173 OLA 16.97 RAL 109.14 RAO 6567.4 V[L 11.466 PTH 1.99 YHP 3.S|9 0PA 5.56 RAP 103.00 ECC 1.1657

LNCH AZMTH LNCH tiN( L-I T_N( |NJ LAT INJ LONG JNJ RT ASC JNJ AZNTH ]NJ TZN[ PO CST _IN INJ Z LAT INJ Z LONG

90,00 1 3Z 31 2621.I4 -16.91 68.91 3Z5.05 99.16 Z 36 IZ Z021.1 -23.37 60,38

90.00 18 25 4Z 4149.73 -1.38 169.18 3Z0.68 61.7Z 19 34 3Z 3349.7 -3.3fi 161.31

100.00 3 Z$ 33 _327.34 -Z8.01 47.09 324.83 100.85 4 Z _1 5717.3 -Z6,23 38.74

100.00 19 37 ZJ 3918.36 -.61 531.64 3Z0.14 60.JJ ZO 4Z 39 3319.6 -4,58 143.10

JIO.O0 4 33 11 Z047.09 -)0.86 Z3.03 3Z4.06 105.49 3 _7 19 1447.1 -Z8.43 16.67

liD.DO ZO ZA 1Z 3771.78 1.87 138._H_ 318.59 55.86 ZI Z? 4 3171.8 -2.62 132.75

O_FFERENI_AL CClRRECTION$ MI0-C_UR_I[ [XECUTJC_I ACCURACy C)RBIT 0[TERNINATION ACCURACY

r0E -.Z37_ TRA -.Z7_ TC3-7.6916 gAU 1.0419 $Gt 4928.Z $G_ 398.? SG3 Z71.0 ST 478.6 SR 210.? SS 310.?

ROE .1133 RRA .0844 RC3 -.8503 ¥AU .05483 RRT ._331RRf" .9637 RTF .9348 CRT -.9188 CRS .79Z3 CST -.7414

FOE -.3080 FRA ,4010 FC3-4.7147 8SP 13316 SG8 49G4.3 RZ3 ,1446 RI3 .9338 LSA 373.Z _SA 584.9 SSA 70.8

BO£ ,Z618 BRA .2887 _C3 7.7383 FSP -8T3 SGI 4933,6 $GZ 327.7 THA 3.8Z ELI 317.3 ELZ 76,9 ALF |57.43

LAUNCH OATE APR Z9 1954 r_|GHT TIN_ 164.00 ARRIVAL OATE OCT 10 1964

HELI_X£NTR/C CONIC O|STAkK:E 4?5.799

RL 130.67 LAL -.DO LOL Z18.71 VL 26.369 GAL -J.09 AZL 90.85 HCA 228.40 SNA

RP 107.e8 LAP ,63 LOP 87,11 VP 37.340 GAP 8.05 AZP 89.44 TAL 184.14 TAP

lZA.?l ECC .19940 INC .8473 vJ 29.3?2

52.64 RCA 100,64 APO 150.77 v2 33.193

RC 152.O19 GL -7.1! GP -17.33 ZAL J0?.J4 ZAP 134.03 [TS 313.16 ZA£ 130.68 ETE 194.31 ZA( 60,Z4 [TC 169,30 CLP-J60,36

PLAN_TOC[N?RIC CONIC

C3 10.074 VHL 3,174 OLA 54.71RAL 51_.0Z RA0 6357.4 V[L 11.466 PTH 1.99 VHP 6.029 OPA 6,BO RAP 507.08 ECC 1.1658

LNCH AZNTH LNCN TIN[ L-I TJN_ INJ LA? JNJ L_IqG INJ RT A$C |NJ AZNTH JNJ TIN[ PO CST TIN JNJ Z LAT _NJ Z LONG

90.00 Z 23 19 Z338.83 -13.89 G_.JD 3ZT.ll 101.89 3 ? 37 1938.8 -Z3.99 34.94

9t0.OO 18 55 55 A131.5_ 1.08 |73.77 )Z).17 61,70 19 16 Z$ 3G3_._ -Z.75 167.|4

IO0.O0 3 54 33 2Z50.98 -26.91 41.67 319.86 103.33 4 31 4 1631.0 -24,78 33,31

JO0,O0 19 Z9 Zl 3993.24 1.99 139.#9 322.$6 60.17 Z0 33 57 3393.2 -1.99 I49.33

110.00 3 ZO 29 1982. I1 -19.59 Z0.39 325.00 107.96 5 53 3I 138Z.1 -Z6,83 lZ.Z8

150,00 ZO 19 35 383G.87 4.33 142._G 311.19 3G,OG Zl _ 3Z 3136,9 -.13 136.15

O|FF[R(NTIAL C_RECTION$ M|0-C(_I./R'$( (X£CUT|ON ACCURACY _BIT D[TERN|NATJON ACCUR4Cr

?0( -,3391 TRA -.1"t_3 TC3-?,_190 _AU |.0386 SGT 9013.0 SGR 374.4 $G3 163,7 ST 666.9 SR 210.0 SS 3?7.?

RO( ,)1_) RRA .0942 RC3 -.$001FAU .0512G RST .$104 RRF .$34) RTF .934? CRT -.9304 CRS .?968 CST -.8093

F0( -,3714 FRA .4_O8 FC3-4.4_O8 BSP 138Z| $G8 5047.8 RZ3 .J133 R|3 ,9334 L$A 773.8 NS4 170.4 SSA 60,3

800 .3733 BRA .1945 BC3 7.8399 rSP -853 $G1 5036.? SGZ _35.J THA 5,33 EL| 696.4 ELZ 6Z,6 ALF 163.20

J684



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE APR 29 19Q4

HELIOCENTRIC CONIC

RL 150.67 LAL -.00

RP 107.65 LAP .|Z

RC |54.1|6 GL -8.75

PLAN{T{XENTR]( ({_IC

C5 ]0.144 VffL 3.185

LNCN AZMTH LNCH TIME

90.00 Z 55 AS

90.00 J8 9 O

100.00 4 Z3 3A

1DO.DO 19 Z3 51

110.O0 5 46 Z5

]]O.00 ZO 17 _0

FLIGHT TIN( 166.00 ARRIVAL DATE OCT lZ 1964

D|$TANC[ 461.656

LOL Z18.?] VL Z$.SZZ GAL -.$9 AZL 91.05 HCA Z31.63 SNA 115.41 [CC .201?6 [NC |.0470 V] Z9.5?Z

LOP 90.34 vP 57.515 GAP 8.35 AZP $9.55 TAL 182.73 TAP 54.35 RCA |00.11 APO |50.71 vZ 35,202

GP -16.16 ZAL 105,91 ZAP 135.60 [T$ 313.13 ZA£ 130.69 Cr[ 195.48 ZAC 61.56 £TC 268.74 (LP-161.48

DLA 11.58 RAL 114.97 RA0 6567.4 V[L 11.459 PTH 1.99 VHP $.150 DPA ?.81 RiP 109.2] ECC 1.1669

L-1 TIM( ]NJ baT JNJ LONG IN] RT ASC IN] AZNTH IN] ?|ME PO CST TIN IN] Z LAT |NJ Z LONG

2466.38 -24.78 38.09 319.43 104.|? 3 36 5! 1866.4 -ZZ.58 50.10

4301.33 3.30 177.97 _23.95 61.89 19 ZO 4? 3707.4 -.Z9 171.54

Z183.16 -25.74 36.97 329.13 105.74 4 59 57 1585.2 -13.34 Z�.OO

4065.81 4.39 159.73 315.45 60.40 ZO 31 3? 3455.8 .40 155.Z0

19Z3.9Z -28.30 16.55 316.ZZ 110.03 6 18 29 1323.9 -13.3! 8.46

5897.81 6.$6 143.57 324,03 56,19 21 22 28 3297,B Z.ZO 139.33

OLFFERENTIAL CORR[CTIONS NI0-COUR$[ [XI[CUTIOIql ACCURACY ORS|T DET[RNINAT|ON ACCURACY

TO[ -.4757 ?RA -.0538 ?C3-?.8972 8AU 1.0758 _GT 5103.$ 8GR 553.7 $63 256.9 ST 869.5 SR Z|1.1 S$ 440.5

ROE .i126 RRA .1043 eC3 -.7341 FAU .049T9 RRT .?842 RRF" .8035 RTF .9348 CRT -.9419 CRS .7943 csr -.9237

FOE -.4)DO FRA .5185 FC3-4.2494 BSP 18118 568 5133,7 R23 .1080 RJ3 ,9333 LSA 982.4 NSA 163.5 SSA 52.4

80[ .4889 8RA .1174 8C3 7.9331F8P -834 SGI 51ZZ.Z SG2 345_3 THA 4.90 [L1 892.1 [LZ $9.1 ALF ]67.04

LAUNCH DAtE APR 29 1964 IrLI_T TI_ 168.00 ARRIVAL OA?E O(r 14 1964

HELIOCENTRIC CONIC

RL 150.67 LAL -,00

RP 107.83 LAP 1.01

RC 19e,J97 _L -10.2]

PLAP_T(X[NTRIC CONIC

C3 10.282 VHL 3.Z07

LNCH AZMTH LNCH ?_

90.00 3 ZA 33

90.00 18 4 10

]00.00 A 31 9

ID0.00 19 ZO 15

1]0.00 6 11 2]

1[0.00 ZO 16 53

DJFF£RENTIAL CCRR[CTIONS

ro¢ -.5956 TRA .0747 TC3-?.9013 BAU 1,0905

ROE .114Z RRA .1146 RC3 -.?07? FAD .04718

rOE -.4812 FRA .3739 FC5-3.9729 BSP 15338

B0[ .60AA 8RA .1364J BC3 1.9529 FSP -810

DISTANCE 487.496

LOL 118.71 VL Z$.A?5 GAL -.31 AZL 91,23 NCA 134.87 $14A |23.12 [CC .20419 INC 1.ZZ97

LOP 93.5T VP 37.490 GAP 8.$5 AZP 8_.29 TAL |6|,2| TAP 36.08 RCA 99,56 APO 150.68

GP -13,1_ ZAL 100.60 ZAP J37,07 ITS 323,15 ZA[ J30.$B [T[ J91,57 ZAC $Z.?S [TC 166,16

0LA 10.57 RAL 117.97 RA0 656?.4 V[L 11.475 PTH 1.99 VHP 6.181 0PA 6.66 RAP 11|.40

L-X TIIA( IN] LAT |NJ LONG IN] R? A$C IN] A2NTH IN] TIN([ PO CST T|N IN] Z LAT

2401.61 -23.81 53.69 331,99 105.08 A 4 35 1801.6 -Z1.19

4377.57 5.74 181.92 3Z8.98 $Z.2Z 19 17 8 37??.6 1.98

2122.29 °24.55 32,84 331.68 ;07.$0 5 16 3Z 1522.5 -Zl.91

4132.12 6.59 163,40 328.51 60.?8 ZO _9 ? 3332.1 2.65

J871,37 -27,02 JZ,80 330.70 11J.76 $ 42 32 1271.4 o23.82

3935.80 8.83 148.$6 327.14 56.84 21 _Z 29 3355.8 4.41

NJO-COURS[ [X[CUT|ON ACCuRJCY

SG? 9178.8 SGR 539.4 SG3 249.2

RRT .7559 RRf" .??0Z RTF .9349

$GO 5105.8 RZ3 .0920 R13 .9354

SGI 5194,9 662 351.l THA 4.52

Vl 19.57Z

v_ 35.11!

CLP-162.56

[CC 1.1692

IN] 2 LONG

45.86

175.26

25.03

136.84

5,10

141.36

C_O[T OET[RNINAT[ON ACCURACY

ST 1072.2 SR 213.6 SS A98.Z

CRT -.9237 CRS .7886 CST -.9510

LSA ]189.9 NSA ]59.9 SSA 46.3

ELI ]090.4 ELZ 80.5 ALF 169.3]

LAUNCH DATE APR Z9 1964

HELI OCENTR|C CONIC

RL 150.67 LAL -.D0

RP 107.60 LAP 1.19

RC |58.16_ GL -|J.49

PLAN([T{XENTRIC CONIC

C3 10.494 VHL 3.Z39

LN_ff AZMTH LN_H T[M_

90.00 3 52 6

90.00 16 0 38

IO0.00 5 17 39

]00.00 19 16 6

Ilk.DO 8 33 28

110.00 ZO le 46

FLIGHT TIM[ |?0.O0 ARRIVAL OA?E OCT 16 1964

LOL Z]6.?l vt

LOP 96.81 VP

GP -IA.Zl ZAL

DISTANCE A93.316

26.419 GAL .08 AZL 91.40 H(A Z36.10 6MA IZ4.83 [CC .20706 1NC 1,3983 Vl 29.57Z

37.46_ GAP 6.96 AZP 69.26 TAL 179.66 TAP 57.19 RCA 98.98 APO 150.67 VZ $5.Z16

97.14 ZAP 158.44 [?S 322.91ZA£ 130.66 [7[ 191.78 ZAC 65.64 ETC 267.63 CLP-163.61

OLA 6.65 RAL 121.02 RAD 6567.4 VEL 11.484 PTH 2.00 VHP 6.421DPA 9.35 RAP 113.6Z ECC 1.17Z?

L-1 Tltq[ IN] LAT IN] LONG IN] RT ASC IN] AZMTH [NJ TIME PO CST T|M IN] Z LAT |NJ 2 LONG

1343.19 -ZZ.4? 49.$0 334.76 107.70 4 51 9 174).Z °|9.84 41.1]

4444.Z| 7.64 185.69 332.2Z 62.70 19 13 2 3844.2 4.1Z 178.98

2067.29 -_3.37 _9.1_ 334.43 |09.18 5 31 6 1467.3 -10.54 _1.5}

4195.35 8.$8 166.94 331.77 61.28 20 26 1 3595.3 4,?8 160.31

1823.74 -25.78 9.66 )33.40 113.27 ? 5 $_ 1223.7 -ZZ.40 Z.]3

4011.66 10.90 15].$? 330.45 57.40 21 Z$ 5? 5411.7 6.3Z 145.31

OIFfER[N?IAL COIRECTIONS N_D-COUR6_ [XI[CutlON ACCURACY ORBIT O[TERN[NATION ACCURACY

T0E -.7097 TRA .ZlY8 1C3-7.816_ BAU 1.1003 SGT 5231.0 6GN 525.6 SG3 239.4 ST 1Z69.6 SR 716.6 SS 546.1

RO_ .Z173 eRA .11_9 RC3 -.8356 FAU ,04403 RR? .7221RRI r .7326 RTF .9323 CR? -.9029 CR$ .?780 CST -.9656

FOE -.5130 FRA .6539 FC3-3.63Z5 Blip 15266 SGe 5158.Z RZ3 .0809 R13 .9329 LSA 1390.3 MSA 159.6 SSA 41.5

BO[ .7194 8RA .29|6 8C3 7.8440 FSP ---749 SGI 5145.7 SG2 551.3 ?HA 4.15 ELI ]185.2 EL_ 91.8 ALF 171.11

LAUNCH DArE AP_ 19 1964 FLI_? ;JM_ 172._0 ARRJVAL DATE OCT ]B 1964

N[LIOCENTRIC CONIC

RL 150.67 LAL -.00 L_,. Z18.?1 VL

RP J07,38 LAP J.)? LOP 100.05 vP

RC 160.314 GL -|_.60 _P -13.40 ZAL

PLAN(TO_(NTRIC C_qlIC

C3 10.795 VHL 3._84

LNCH AZNTH LNC_ ?]M_

90.00 4 16 39

90.00 11 59 Z

|00.00 5 45 15

100.00 19 17 8

110.00 6 56 56

110.00 ZO I1 55

OlrrER£NTIAL CORRI[C rI_N6

TO[ -.8319 TRA .3_4 TC3-?.?Z�_ BAU 1.1181

ROE .lZ13 RRA .1337 RC3 -.6155 FAU .04193

rOE -.5603 FRA .680_ FC3-3.3659 8SP 15818

Oo£ .64J6 8RA .3851 _C3 ?.7543 rSP -758

OISTANC[ 499.118

28.382 GAL .49 AZL 91.55 NCAZAI.34 S_A 1Z4.34 £CC .20998 ZNC 1.5556 vl 19.572

37.439 GAP 9.Z# AZP 89.23 ?AL J?B.J5 TAP 59.49 RCA 98.59 APO 150.69 vZ 35,Z16

93.83 ZAP 159.73 [Y8 311.50 ZAE 13_.$3 ET[ 191.06 ZAC $4.85 ETC 267.06 CLP-|64.65

OLA 6.82 RAL 124.11RA0 656?.4 VEL JI.4g? PTH Z.00 VHP $.369 0PA 9.89 RAP 115.88 _CC 1,|775

L'] Y]l_l[ IN] LAT JNJ LONG _NJ RT A$C IN] AZMTH |NJ ?JMt[ PO CST TiM JNJ Z LAY JNJ 2 LONG

2290.32 -21.33 45.34 337,?3 109.08 4 35 49 1690.3 -18.33 58.?8

4508.12 9.81 189.35 335.$7 63.31 19 14 |1 3908.Z 6.16 161.56

ZO17.43 -ZZ.2Z 25.92 33?.38 110.55 6 16 5_ 1417.5 -]9.15 18.4/

4236,33 10.$$ I70.39 335.25 61.91 20 28 A 3656.3 6.BZ 163.70

1760.56 -2A.59 6.8? 335.31 114.53 ? 26 37 |180.6 -Z].O? 559.49

A055.95 ]Z.87 ]54.$3 333.9Z 38.05 21 15 41 3466.0 8.56 148.19

Nf0-COUR.q_ £X[CUT/_N ACCURACY Oq'8/? O£T£R_INATION ACCuRACr

SGT 5318.? SGR 5|4.B SG3 Z33.0 ST 1473.3 SR Z13.7 $S 59Z._

RRT .$923 RR_ r .$999 RTF .9344 CRT -.8861 CRS .7731 CST -.9749

$68 5343.$ R23 .0691R|3 .9347 LSA 1395,Z NSA 159.Z $SA _?.4

$GI 5330.7 662 3?0.6 THA _.85 ELI 1486.6 £LZ 101.? ALF J?_._D

1685



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964)

LAUNC_ 0ATE APR 29 1964 fLIGHT TI_W. 174.00 ARRIVAL 0ATE OCT Z0 1964

HELIOCENTRIC CO(q[C 01STANCE $04.89T

RL 150,67 LAL -.00 LOt. 218.11 VL Z6.336 GAL .92 AZL 91.?0 HCA 144,56 SNA

RP 107,_6 LAP 1.54 LOP 103,28 vP 37.412 GAP 9.6J AZP 89.27 TAL 176.60 TAP

RC 161.349 GL -13,55 GP -11,69 ZAL 90.41 ZAP 160.94 (TS 3Zl,9} ZAE 130.59 EYE

PLAN[TOC[NTRJC CONIC

C3 ll,164 VHL 3,341 OLA 5.08 RAL IZ?,2Z RAO 6567°4 V[L 11.513 PTH 2.01 VHP

LNCH AZNTN LNCH TIN[ L-| TAN[ INJ LiT JNJ LQNG JNJ RT A$C INJ AZNTH

90.00 4 44 19 Z242.48 -Z0.24 43.26 }40.88 1|0.24

90,00 J? 58 10 45?0.Z0 1Z.69 192.94 539.30 64.02

100.00 6 8 ) 19?Z,39 -21.1Z 23,03 }AO.�Z 111.66

100.00 19 17 7 4315.52 12.53 173o78 338.8? 62.64

110.00 ? Z| 47 1141.62 -2],46 4.40 339.41 119.60

110.00 Z0 19 92 4119.09 14.77 157,58 337.38 58.81

01rF£R[NT[AL CC_R[CTION$ M|O-CO#JR$[ ExECurJON ACCURACY

TOE -.9944 TRA .9110_ TC3-7,9526 BAU 1.1.q04 5GT 9380,_ 8(,R 505.8 663 213.4

R0E ,1Z62 RRA .1462 RC9 -.9710 FAU .03990 RRr ,6604 RRF .6644 RTF .9390

FOE -.9943 FRA .7299 FC3-3.0634 89P 16983 $GB 3404,6 R23 ,0584 R13 .9333

80[ ,96Z1 8RA ,5410 8C3 ?,5742 FSP -732 SGI" 5391.3 $GZ 379.0 THA 3.57

124.26 ECC ,21316 JNC 1.T054 VI 29.572

61.]8 RCA 9T.?? APO 130.74 V2 39.232

J90.46 ZAC 65.79 [TC Z66,5Z CLP-165.66

6.727 DPA 10.30 RAP IIS.JT [CC J.J83T

]NJ TIN[ PO CST rJN iNJ 2 LAT INJ 2 LONG

5 21 41 J642.5 -17.30 35.81

19 14 20 5910.2 8.10 186.10

6 _0 35 1312,4 -17.99 15.63

ZO Z9 Z 3715.9 8.77 J67.02

? 50 49 1141.6 -19.82 597.15

21 28 31 3519,1 10.53 151.04

_IRS[T 0[T[RNINAT/ON ACCURACY

ST J665.9 SR 229.5 SS 632.4

CRT -.8690 CRS .7664 CST -.9813

LSA 1788.8 NSA 160,0 SSA 34.0

ELI 1677.4 [LZ 112.8 ALF 173,|4

LAUNCH DArE APR 29 |964 FLIGHT TJN( J76,00 ARRIVAL DAT[ OCT Z_ 1964

H[L|OC[NTR|C CONIC

RL 130.61 kAk -.O0

RP 107.94 LAP |,71

RC 164.366 GL -14.39

PLAN_TOC[N?RIC CONZ_

C3 11.638 VHL 3.411

LNCN AZNTH LNCH T|N£

90.00 3 9 10

90.00 17 98 9

100.00 6 32 ?

I00.OO 19 17 93

l|O.OO 7 44 2

ll0.00 ZO 2_ 2_

DISTANt[ 3|0,632

LOt. 2|6.71 YL 26.290 GAL 1.56 AZL 91.84 HCA 247.82 SNA

LOP |06.31 VP 37.)#6 GAP 9,99 AZP 89.30 TAL 173.06 TAP

GP -|2,04 ZAL 86,99 ZA@ 162,09 [Y$ 321.18 ZAE 1]0.96 EYE

123.97 Ecc .21658 [NC 1.6436 vl 29,5?2

62.88 RCA 9?.12 APO 130.82 v2 33.238

189,92 ZAC 66,67 ETC 163,98 CLP-166.65

OLA 3.43 RAL 130.33 RA0 6967.4 V[L 11.934 PTH Z.01 VHP 6.893 OPA J0.59

L-| TJNC ZNJ LA? INJ LONG JNJ RT ASC |NJ A2NTH INJ T_M[ PO CST TAN

2199,40 -19.20 40.9Z 344.20 11J,22 S 43 49 1599.4

46_O,96 J3.48 198,49 343.09 64.83 19 IS ZO 40_0.6

193J,86 -20.0# Z0,47 343.82 112,62 ? 4 |8 J331.9

4373,33 14.31 IT?,19 342.87 63.48 20 _0 47 _773.3

1706,76 -22.42 2.23 342.67 1J6.3! 8 12 29 1106.8

4171.Z0 16.96 16,0,33 341.40 99.67 21 31 99 3371.2

OIFFER[NTZAL C(3q'RECTION$

?D[-I,OSZ4 TRA .6#89 TC3-?.3279 8AU 1.1431

ROE ,1317 RRA .]_6A RC3 -.3169 FAU ,0}716

rO£ -.6173 FRA .?748 FC3-2,764_ 89P 17128

• 80[ 1.0904 BRA .7064 8C3 7,3468 gSP -712

NIO-COUR_E [XECUTION ACCURACY

#GT 5444.9 SGR 497.9 9G3 118,0

RRT .627¢ RRF ,6179 RTF .935B

968 9467._ R23 .0491RI3 .9360

9GI 3433.9 SG2 386.6 THA 3,30

RAP J20,49 [CC 1.191_

]NJ 2 LAT INJ 2 LONG

-16.14 33,18

9.96 J89.56

-16.84 13.18

10.64 170.29

-18.68 355.10

12.43 193.88

ORBIT DET£RHINATfON ACCURACY

ST J956.9 SR 233.1 $S 6?0.2

CRT -.8543 CRS ,7619 CST -.9858

LSA 1981,5 NSA 161.0 SS4 _1.2

ELI 1867,8 ELZ 1Z1,4 ALF 173.80

LAUNCH OAT[ APR 29 1964 FLIGHT rime 179.00 ARRIVAL OAT[ c_r 24 J964

_[LI(XENTRIC CONIC

RL 190,67 LAL -.00

RP 107.92 LAP 1.8•

RC lO6.36• GL -29,01

PLANE TO¢[NTRIC CONIC

C3 12.220 VHL 3.496

LNCH AZNTH LNCH T|_4[

90,00 3 33 14"

90,00 J7 _6 9Z

100,00 6 59 16

100.0_ 19 19 2O

IJO.O0 8 3 40

110.00 ZO 29 J6

0|STANC[ 516.351

LOL 21_,?! VL 26.144 GAL i.83 AZL 91.95 HCA 2_1.06 SNA

LOP 109,•• YP 37.359 GAP 10.30 AZP 89.36 TAL 173.31 TAP

6P -II.47 ZAL 83,59 ZAP 163.18 [•S 320.Z4 ZA[ |)0°32 IT[

OLA J.86 RAL 133.44 RA0 696•.9 VEL 11.359 PTH Z.O2 VHP 7.069 OPA 10.18

L-i 11141[ INJ LAT INJ LONG INJ RT A$C |NJ AZNTH iNJ Tim[ P_CST TIM

2160.92 -18.Z3 38.1| 34•.66 112.03 6 9 19 1360,9

4689,96 15.14 ZOO.0] 34?,04 63.•8 19 |• J 4089.6

1899,?S -19,11 18.22 34•.Z• 113.43 • Z? Z 1295.8

4429.96 16.01 I#0.S0 346.62 64.41 Z0 33 |O 3#30.0

16•5.91 -21.4• ,34 346.08 117.26 8 33 36 |0•3.9

4222.99 18._2 163.50 349.36 60.62 21 33 58 3621.6

113.?0 [CC .22021 ;NC ;.9775 VI 29.3?2

64.3? RCA 96.45 APO 130.94 vZ 35.244

189.43 ZAC 67.50 [TC t65.45 CLP-167.61

RAP 122.82 ECC 1,2011

|NJ 2 LAT INJ Z LONG

-15.08 30.85

11.74 192.98

-15,78 11.01

12,44 173,53

o17.65 353.30

14.Z7 196.73

O_T D[T[RNJNAT|ON ACCURACY

ST 2040.3 SR 241.1 S$ •03.8

CRT -.8420 CR$ ,7586 CST -,9890

LSA 2163.4 NSA 162.5 S$A Z8.T

ELI L_90.4 _L2 IZ9.4 ALF 174.29

O]FF[R[NTIAL COPREC?|ONS

T0[-I.213f TRA .86•8 TC3-•.0334 8AU |.1930

ROE ,1382 RRA .1666 RC5 -.4931 FAU .0)491

ROE -.6360 FRA .818• FC3-2.4•29 8SP /•4•6

80[ 1,221• BAA .863• 8C3 7,0•OO rsP -693

N|0-C_SI£ ElOCuTION ACCURACY

5GT 9304.Q SGR 4#9.9 $63 210.$

RR• ._947 _ .9909 RTF .9367

$66 9926._ R23 .0386 R13 .9368

$GI 991Z.9 SGZ 393.3 CHA 3.09

LAUNCH OAT[ APR 29 1_4 rLIGHT ?II, I[ 180.00 ARRlvAL 0ATE OCT 26 1964

HELIO(|N•RIC CONJC

R_ 130.$• LAL -.00

RP J0•.91 LAP 2.03

RC 1_.$31 GL *|3.33

PLAN(T_[NTRJC CONIC

C3 11.921 V_L 3.999

LN¢_ AZN•_ LN¢_H Tim[

_0.00 5 96 30

90.00 18 0 11

IO(3.O0 • 18 2

lO0.OO 19 21 21

110,00 6 26 41

JIO,O0 ZO _9 11

OlSrAe_',£ 522.081

LOI. 116.•1 VL 16.199 6AL Z.$1 _ZL 92.111'_A 294.31 _UlA

LOP 113.01 vP 3•.331 GAP 10.66 AZP 89.43 TAL 17|.99 TAP

GP -|0.9S ZAL 60,Z$ ZAP 164,Z1 £T$319.09 ZA[ |)0.48 IT[

123.42 [CC .21424 INC Z.|063 VJ 29.571

_.16 RCA 93.•9 APO 131.10 V2 33.148

189.00 ZAC 68.Z9 £TC 264.89 CLP-168.36

OLA .38 RAL 136.92 RAO 6967.5 VF.L 11.9#9 PTH 2.D9 VHP 7.294 OPA 10.87 RAP 129.17

k-| TIN[ ZNJ LAT JNJ L_G INJ RT ASC ZNJ AZNTH INJ Tim[ PO CST TiN ZNJ Z LA T

Z1_6.94 -17.$9 96.01 391.29 11_.74 6 31 97 19Z6.9 -14.1_

4•47.37 J$.•2 Z'O3.91 $91.11 66.81 19 J9 18 4147.4 J3.44

18i$,#_ oj8.24 16.26 990,84 1|4,10 ? 49 6 |264.0 -14.83

4469,96 ;?.61 1#$.89 390.?0 63.43 ZO 36 6 3885.6 14.19

1649,10 -L_0.69 398.?Z 349.6| 117.88 8 94 I0 1049.1 -16.73

4173,2| J9.9_ 166.48 _49.46 6J,67 ZJ 40 14 3673,2 J6.03

OZFr[R(NT|AL CGIRI[CgloN$

TO[-|,34?| TRA 1.0_O0 ?C3-6,73L_O 6A_ 1.1694

RO£ ,14110 RRA .171_1RC3 -.43_9 FAU .03170

FD£ -.6644 FR& .9630 FC3-_,190_ 66P 17_T4

60£ 1,3330 8RA 1.0746 $C3 6,?46) rSP -671

N|0-C_q.I_M[ £mrCUT|OI ACCURACY

$GT 999?.# SGR 4#9.| $63 Z03.8

_T .9_0_ RRF" ,9941 RTF ,93•9

SGB 59?#.# RZ3 ,0310 RI3 .93•6

SGI 9964.9 $G_ _99.3 ?HA 2.61

ECC 1.21_•

1NJ 2 LONG

26.62

196,37

9.13

176.76

391.•6

139.39

O_8|T O£T£RN|NATION ACCURACY

ST 221|,0 SR 14•.? $8 731.6

CRT -.8314 ORS ,?336 CST -.1913

L$A 23_6.1N$A ]64.8 $$A 26.6

£LI ZZZO.6 £L2 137.1 ALF 174.66

|6#6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH D_IE 4PR 29 1964 r¢ir_y TI_E ]82.00 ARRIVAL DAlE OCT ZB 1966

_E_JOCENTRIC CC_IC

eL ]30.67 LAL -.00

RP 107,30 L4P Z.18

RC _r0.316 6L -13,91

PLAN4ETC_[NTRIC C_IC

C3 13.T57 VNL 3.?09

LNCH AZNTH LNCH rll,_

90.00 6 18 58

90.00 18 Z I

]O0.00 ? 39 50

]00.00 19 23 50

;lO.O0 6 4? 0

]10.00 ZO 33 JO

0[rF£R£NrIAL C@Rff[CTIONS

ro[-].4sO] TRA L.Z678 rc3-6.3638 8Au l.lrZr

ROE .135Z RRA ,1869 RC$ -.]959 FAU .0._O45

r0E -.7063 F_A .9081 FC3-1.9160 gSP 17768

B0E 1.488Z 8RA J.ZSIS 8C3 6.3761FSP -646

D|STAMC[ 527.?5Z

LOL 110.?1 vL 26.I54 GAL 2.81 AZL 9Z.23 MCA 297.53 $MA |2).IS ECC .Zt$5) |NC Z.Z$II Yl 29.37Z

LOP |16.Z6 vP 97.}03 GAP II.04 4ZP 99.3Z T4L 170.40 TAP 67.93 RCA 99.G| APO 191.29 VZ 33.Z52

GP -10.49 ZAL ?6.93 ZAP |65.Z0 [T$ )l?.?I ZAE 190.49 ETE I88.60 ZAC 69.09 ETC Z64.}6 CLP-/69.49

OLA -1.0I RAL 139.97 RAO 6367.9 VEL 11.615 PTH Z.04 VHP ?.430 0PA |0.87 RAP 127.34 ECC |.2Z64

L*; TIM( IN] LAY [NJ LONG ;NJ RT A$C INJ AZM?H IN] TIN_ _ CST TIN IN] 2 L4T |NJ 2 LOWG

2097.43 -I6.56 94.Z0 334.95 X13.30 6 53 55 1497.4 -13.2? 27.07

4804.09 18.21 207.01 _55.31 67.93 19 _2 6 4204.1 13.06 199.75

|896.55 -17.4? 14.$9 354.51 114.65 8 10 2? 1236.6 -|4.00 ?.51

4540.18 19.13 187.Z0 354.91 66.58 ZO 59 30 )940._ |5.79 179.99

|626.31 -19.99 _57.36 353.15 118.39 9 14 ? 1026.3 -15.95 390.46

4323.20 2|.57 169.49 353.68 61.82 11 43 13 $?23.2 17.?6 16Z.44

M|0-C(_JR$[ EXECUTION ACCURACY _81T 0[T[RN|NA T[ON ACCURACY

SGT $599.0 SGR 416.$ SG3 196.6 Sr 2364.9 $R 259.1 $S 753.Z

RRT .$261 RRr .5173 RVF .9380 CRT -.8229 CR$ .7929 CST -.99Z9

SO6 5619.3 RZ3 .0Z48 R15 .9381 LS4 1489.3 NSA 167.9 $$A 14.?

SO1 $004.T SGZ 404.8 ?HA _.58 [LI 23?4.2 [LZ 144.6 ALF I74.91

LAUNCH 04TE APR 29 1964 FLIC._I? TII4C 184.OO ARRIVAL OAT£ OCT 30 1964

HELIOCENTRIC CONIC 01STANCE 539.386

RL 190.6T LAL -.00 LOt. 218.71 VL Z6.109 GAL 3.35 AZL 9Z.35 HCA Z60.80 St4A IZZ.88 [CC .Z3315 INC 2.$$29 vl 29.572

RP I07.49 LAP 2.32 LOP 1|9.$0 V r _?.2Y4 GAP 11.43 AZP 69.61 TAL |68.69 YAP 69.65 RCA 94.Z3 APO 19|.99 VZ 95.Z53

RC ITZ.Z6_ GL -16.18 GP -10.07 Z4L ?$.71 24P 166.19 ITS 316.08 ZA[ 130.4Z [T[ 186.Z$ ZAC 69.79 £TC 263.85 CLP-I?0.41

PLA_TOCENTRIC CONIC

C5 ]4.744 VHL 3.640 0LA -Z.$I R4L 141.56 R40 6567.6 V[L 11.667 PTH _.05 VHP ?.658 0PA 10.79 RAP |29.90 [CC 1.24Z6

LNCH 4zNrH LNCH TIM( L-I TINt[ XNJ LAY IN] LONG IN] RT A$C 1NJ AZNTH IN] T1_£ POCST rim INJ Z LAT IN] Z LONG

90.00 6 40 34 Z071.37 -15.88 32.67 _58.73 113.73 ? 15 6 1471.4 -IZ.54 Z9.59

90.00 18 4 19 4859.19 19.60 ZlO.]l 359.62 69.14 19 25 19 4_59.? 16.58 203.12

100.00 g 0 50 1813.45 -16.81 I3.19 358.Z9 115.09 g 51 4 1213.4 -13.Z9 6,1?

100.00 19 76 44 4393.88 _'0.34 190.56 359.Z2 6?.80 Z0 43 18 _993.9 17.35 189.Z2

]10.00 g 6 36 I(S07.54 -19.28 356.25 $$6.8? 118.79 9 ]3 14 1007._ -15.19 949.40

II0.00 Z0 9? 2? 43Y2.f14 Z3.07 [TZ.$A $58.00 64.05 El 50 ZO 9?TZ.$ 19.40 |65.$3

OIFFERENTI4L CC_RECTIC)NS M|0-¢..(_JR$( [X[CUT|ON ACCURACY CI_81T 0_T[RMINA TION ACCURACY

TO[-I.6ZOT TRA 1.4897 TC$-5.SSOS 84U 1.1809 SOT $643.T $GR 4?0.0 SG9 190.0 ST Z$]1.6 SR 262.0 SS 773.1

RO£ .1653 RRA .|965 RC3 -.3945 F_U .02839 RRT .4919 RRF .480_ RTF .9391 CRT -.6|59 CRS .7530 CST -.9943

rOE -.VZ86 FR_ .9499 FC3-1.667Z 8SP 1?965 SO8 $699.Z RZ3 .0186 RI3 .939Z LSA 2635.5 HSA 1?0.4 $SA 23.1

* 60E X.6Z91 844 1.4966 8C3 $.9_10 FSP -628 901 $648.4 $02 409.0 THA _.$6 ELI 2520.9 EL2 130.9 ALF 173.1_

LAUNCH 0ArE APR Z9 1964 FLIGHT TIME 186.00 ARRIVAL 0ATE NOV 1 1964

HELJO(ENIRIC COMIC

RL |$0.6? LAL -.00

RP 107.49 L4P 2.46

RC 174.190 GL -16.}4

PLAN, I[YC_NTRJC _ON|C

C_ ]3,901 YHL 3,98B

LNCH AZNTH LNCH fJl_

90.DO ? I 17

90.00 IB 6 39

tOO.O0 _ 20 59

lO0.00 19 Z9 59

I10.00 9 25 Z?

110.00 Z0 4Z 0

01SYANC[ 938.981

LOt. Z]8,?J VL 26.0_4 G4L 3,90 4ZL 92.47 HCA 264,04 SM4 122.62 ECC .23913 JNC 2.4729 vl ZS.]TZ

LOP 122.73 YP 37.245 GAP 11.84 4ZP 89.74 TAL 167.31 TdP 71.39 RE4 93.42 APO 191.62 VZ $5.Z57

GP -9.69 Z*L T0,57 ZAP 167.02 ET$ 314.15 ZA[ 130.98 [TE 187.99 Z4C T0.50 ETC 263.92 CLP-I?I.$Z

DLA -3.52 RAL ]4S.49 RAD 6567.6 VEL |1o717 PTH 2.06 VHP 7.8?8 0P4 10.6) R4P 19_.28 ECC 1.Z617

L-| TIME IN] L4T IN] LONG |NJ R? A$C IN] AZMTH ]NJ TIME P_ C$? TIM INJ Z LAT IN] Z LONG

2051,73 -15.31 31.45 Z.S9 114.11 ? 35 Z9 14S1,1 -11.93 24.38

4914,$5 20.98 2|4.00 4.00 ?0.43 19 28 54 4314,3 18.02 Z06.49

I794.64 -16.26 IZ.O? Z.14 115.43 8 S0 93 1194.6 -1Z.71 5.OS

4646.6? 21.96 193.92 3.62 69.09 20 47 25 4046.7 I8.89 166.44

1992.$2 -IS.SO 355._8 .77 11_.09 9 52 O 992.6 -14.?8 348.5?

4421.Z$ 24.49 175.61 Z.42 65.)? 21 _$ 41 )821.2 20.96 I68.24

DIFFERENTIAL CCtQRECTION$

T0[-1.7649 TRA I.?JZS TC)-5.$?BS 8AU 1.1878

ROE .176_ RNA .ZOSZ RE) -.)|4_ FAU .0_64I

FOE -.7496 FRA .9914 FC3-1.4379 8$P 18138

60[ 1.??_9 MA 1,7Z$1 SO) 9,$874 FSP -009

N/O-COUR$1[ [III[CUTJ_I ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5603,7 S_l' 461.4 SG3 183o$ ST Z_49.0 SR 269.1 SS 789,5

RRT .4557 RRI r .442_ RTF .9403 CRT -.8114 CR$ .7543 CST -.9933

S08 5?02.5 R_3 .0132 R13 .9404 L84 Z767.8 NSA 173.1 SSA 21.6

SGI 569?,6 $GZ 412.2 ?HA 2.14 ELI 2654.0 ELI I56.8 ALF 175._6

LAUNCH OAT[ APR 29 1994 FLIGHT TIM_ 188.00 ARRIVAL 0ATE NOV _ 1964

_H[LIOC[NTRIC C_JC

RL 150,67 L4L -,iX) LOI, ZlS,?I VL

RP lOT,as L_P 2,$9 LOP J_S,O0 vP

ffC 176,096 G_ *]6.40 GP *9,34 ZAL

PLAI_TOC£NTRIC CC_IIC

C_ 17._$J YHL 4.151

LNCH AZNTN LIk_H ?IN(

• 0.00 ? 21 4

_0.00 16 10 0

100,00 8 40 14

I00.00 19 33 31

110.00 9 43 29

110.00 ZO 49 49

0IFF[REN?IAL CO_III[CTION$

,TD[-I,9]Z2 TRA 1.9991 TC3-9,1840 BAU 1.19_7

ROE .1697 RRA .2134 RE3 -.2786 FAU .0_448

r0[ -.7665 FRA 1.0329 FC3-1._8? BSP IS2S?

BO£ 1.9216 (IRA 1.9677 8C3 5,1714 FSP -590

01STA_K_[ 544.53Z

ZS.O_ OAk 4o49 _ZL 92.59 HCA ZS?.Z9 Sa4A IZZ.36 [CC .24352 INC. Z.5906 vI 29.57Z

)?,Z|S GAP JZ.Z? AZP 89.8_ TAL IG$,?? TAP 13.05 RCA 92.56 AlSO 152.16 VZ 35.259

67o54 ZAP J6?.B? [TS 311.9J ZA[ 1_D.36 IT[ 187.6) ZAC 71.20 [TC 26Z.81CLP-]?2.2Z

OLA -4.84 RAL _43.39 ffAO 3567.? V[L ]1.774 PTH Z.08 VHP 8.11Z OPA 10.40 RAP 134.65 [CC 1.2539

L-] Y|N_ |NJ LAT JNJ LC_/_ IN] RT A]C IN] AZNTH IN] T|N_ P_ CST TIN IN] 2 LAT /NJ 2 LONG

Z035.4? o14,86 30,45 6.$J 114.39 ? 55 0 1435.5 -11.44 23.44

498?,94 ZZ.06 217.48 S.47 71.79 19 32 48 4567.9 19.37 Z09.84

1780.10 *15.94 I1.ZO 6.03 115.69 g 9 54 1180.1 -12.25 4.24

4999.54 25.09 I_?.29 8.09 70.46 ZO 91 $0 4099.5 20.21 ]89.67

1592.10 *19,44 354,?$ 4162 119.31 10 9 51 992.1 -14.40 547.9?

4469,31 Z$.8_ 178.71 6.81 66.78 22 I ]5 3969.3 22.45 171,18

NI0-COURI_ [X(CUTIOIq ACCURACY OR61? D[T[RNINA?ION ACCURACY

SOT $717.4 SGR 456.6 S03 J77.$ ST 2?65.0 SR 276.3 SS 801.8

RR? .4J_4 _ .4049 RTF .9416 CRT -.8089 CRS .?566 CST -.9961

SGe $739.6 R13 .008? R13 .9416 LSA 2884.8 NSA 173.8 SSA 20.4

$61 5720.6 $62 414._ THA 1.93 ELI 2772.0 ELI 162.] ALF 173._6
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUkCN OAT( APR Z9 1964 ?LIGHT FINE 190.00 4RRJVAL OAT[ NOV 5 |g61

NEI|OC(N/RIC (O_'IC

RL 150.87 LAL -.00 L(X. 118.7| YL

iP 107,47 LAP Z.?l LOP J29.Z$ vP

RC 177.988 GL -18,37 GP -9.01 ZAL

PLAN[TO((NTRi( C(_IJC

C) IB.SZZ VHL 4.)16

LN{H AZNTH LKH YJNC

90.00 ? 39 55

90.00 18 13 I?

100,0O 8 $8 35

100.00 J9 3? 18

IJO.O0 10 0 41

I]0.O0 ZO $1 41

0|FFE_ENT|AL C(_IR[CT|ON$

TOE-Z.O$98 TRA Z,2171 TC)-4,7199 8AU 1.1941

RD( .Z04Z RRA .ZZ09 RC3 -.ZAO$ rAU .OZZ)$

FO( -.7844 FRA 1.0798 FC3-1.0372 BSP 1934J

8DE 2.0699 6RA Z.ZZ83 eC$ 4.7456 FSP -568

DISTANCE $$0.039

Z$.9T? GAL $.0g AZL 9Z.71NCA 270.55 S*4A 11Z.11 £C¢ .24934 IN¢ Z.T08Z Vl Ze.$TZ

)?,JET GAP IZ,?Z AZP gO.O) TAL 164.Z3 TAP 74.77 RCA 91.66 APO |32.55 fZ 35.260

64.61 ZAP 168.66 (T$ 309.29 ZA( 190.11 (T( 187.16 ZAC 7].88 (TC ZSZ.$Z CLP-I?).IZ

DLA -5.S? RAL 151.11 RAO 6567.6 V(L |1.641PTH Z.10 VHP 8.561DPA 10.|0 RAP 137,01ECC 1.3098

L-| TIN( JNJ LAT |NJ LONG INJ RT A$C INJ AZNTH |NJ TZN( PO CST T)N )NJ Z LAT INJ 2 LONG

ZOZ$.$A -|4.$Z Z9.?) 10.47 114.$S 8 IS $8 14Z$.$ -]1.09 ZZ.T4

5020.$3 23.1A 2Z0.96 12.99 75.21 19 )6 $8 4420.3 20.62 213.19

17K9.79 -I$.55 ID.SS 9,97 11S.87 9 Z8 4 1169.8 -|).93 3.65

4749.$Z ZA.Zl Z00.68 12.69 71.90 Z0 $6 Z8 4149.$ Z].51 19Z.9J

1575.)4 -18.ZZ 554.36 8.SI J19.44 10 Z6 $6 975.3 -]4.16 347.39

4516o73 Z?.O$ 181.85 11o48 68.16 ZZ 6 58 3916.7 23,86 174.J4

N|0-COUlt_d[ (X_CUTIC]N ACCURACY ORB|T O( TERN|NATION ACCURACY

SGT $?4Z.J Sra_ 449.? $83 17_.) ST 286Z,3 SR 181.7 $3 80_.9

RRT .3814 RRr .3675 RTF .9428 CRT -.8066 CRS .7591 CST -.9968

8GB $_$9,8 l_3 .00$] RJ3 .94ZB LSA Z983,0 NSA J78,? S)A 19.Z

$GI _744.6 SG2 4|S.5 THA 1.7_ ELI 2871.7 ELZ 167.1 ALF 179.41

LAUNCH 0ATE APR Z8 ]98A FLIGHT TIM( |91.O0 ARRIVAL DATE NOV 7 J964

HELIO(;CNTR|C C(_41C

RL 150.67 LAL -.OO

RP 107.47 LAP Z.BZ

RC 179.855 GL -16.ZQ

PLAN_TOCENTRIC C_I_

C) Z0.849 ¥ff_ 4.$44

LNCH AZMTff LNCH TIM(

90,00 T S? A7

90.00 J# J6 A9

JO0.O0 9 IS $8

100.00 19 41 I_

110.00 10 17 1

110.00 _ $8 45

OISTANC( $$S.A60

LOL ZJ|.?I YL Z$.913 GAL $.74 &ZL 91.83 HCA 273.78 )NA

LOP 13Z.$0 VP 37.159 GAP I_.Z0 AZP 90.]9 TAL 181.71 TAP

GP -8.?4 ZAL 61.80 ZAP 169.41 (TS _NDA.Z4 ZiE 130.27 ETE

12).85 ECC .Z5565 INC 2.8Z58 vl Z�._TZ

76.49 RCA 90.?0 APO 155.01 v2 39._60

187.12 ZAC 72.$$ [TC Z6J,83 CLP-I74.00

DLA -4.60 RAL 193.80 RAO 8967.8 VEL 11,917 PTH Z,JZ VHP b.828 OPA 9.T5

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TXI4( PO CST TiN

ZOI_.99 -14.30 29.Z8 14.45 |14.?0 8 31 22 1415.9

$071°10 Z4.11 Z14.43 17.$6 74,68 19 41Zl 4412°J

1763.$9 -19,39 ]O,ZZ 1_,94 115.97 9 iS 2Z 1165.6

4799,$9 Z$.ZZ 204.04 J7,11 7).40 ZJ ] ]8 4199.6

157t,45 -10.1Z 594.19 12,41 119.49 lO 43 14 972.A

49_3.49 19.19 18_.0! 16.10 69.82 12 JZ 48 3963.$

O|FFER£NTIAL CC_tRECTIC_I$

TD[-Z.Z]_) TRA Z.4997 TC)-d,$ZS? BAU 1.1999

ROE .Z199 RRA .ZZTZ Re) -._074 FAU .0_71

FOE -.8011 FRA 1.1170 FC3 -.eTOG 8SP 18474

80( 2.ZZ84 eRA |.SO00 BC) &.3_17 F)P -$$1

NI0-COUR)( (XI[CUTION ACCURACY

$GT 9?86.8 $0R 442.3 $G$ 16S.Z

RRT .3441 _ .3ES$ RTr .94AA

$G8 $?$3. I RZ3 .0019 RI3 .944A

$G1 $768.8 $GZ 415.1 THA 1.$2

RAP 159.37 ECC J.3398

INJ _ LAT JNJ Z LC_G

-10.83 Z2.)D

ZI.T8 216,53

-11.73 3._9

Z_.7I 196.14

-]4.05 347.43

25.18 ITT,lZ

C_SZT DETERNINATION ACCURACY

ST 1992.6 SR 190.6 SS 817.3

CRT -,8067 CR$ .T615 CST -.9973

L$A $07_.0 N_A 180.9 SSA J8.2

ELI 2962.0 EL2 J?J.2 ALF 175.45

LAUNCH OAT[ APR Z9 1964 FLIGHT TiM( J94.OO ARRIVAL OAT( NOV 9 1964

NELI(XENTRIC CONIC

RL I§O.81 LAL -,DO

RP J07.48 LAP Z,9Z

RC 1EI.?D4 GL -1_.O8

PLAN_TO(ENTRIC CONIC

C) Z_.7S4 VNL 4.770

LNCN AZMrH LNCH TINE

90.00 8 14 39

90.00 18 ZO $3

100.00 9 3Z Z_

]OO.O0 19 43 18

I]0.00 10 )Z 19

1|0.00 ZJ 1 34

01FFER[NTIAL CC1_R1[C7|_49

TOE-Z.3738 TRA Z.77l$ TC)-J,9Z)$ 8AU 1.1949

ROE .23?Z RRA .Z3Z4 _C3 -.1?69 FAU ,01903

r0E -.8|74 FRA 1.19_O FC3 -,714| 88P 18595

80E Z.3876 BRA Z.?_�Z 8C) 3.9171 F)P -$34

0[STANC( 960,861

LOL Z18.71 VL Z$._91 GAL 6.AZ AZL 91.94 HCA 277.03 $NA /ZJ.61 ECC .Z6ZA9 INC Z.9444 vl Z9.57Z

LOP 135,T3 VP $7.JZ_ GAP 15.71 AZP 90.16 TAL lAl.ZJ TAP 78.Z3 RCA 89,69 APO 191,53 VZ 35.159

GP -8,48 ZAL 59.13 ZAP 170.10 E15 302.70 ZA[ t)O,ZZ ETE 186,88 ZAC 73.21 [TO 261,3T CLP-]Tt.89

OLA -?,AS RAL 156.19 RAO 858?.9 V[L 12.006 PTH Z.J4 VHP 8.9110PA ' 9.34 RAP 141.?Z (CC 1.3T45

L-J TIM( _NJ LAT JNJ LONG INJ RT A$C ]NJ AZNTH INJ T|_( PC) (ST TIM INJ Z LAT INJ Z LONG

201Z.28 -)4.ZO 29.06 18,48 114,76 8 A8 11 1A12.3 -10.?$ 22.09

_1ZZ,69 24.98 227.85 ZZ,16 16,11 19 AS 56 45Z2.? Z2.83 2]9.86

J781.41 -I$.ZB 10.09 17.95 J|6°0l ]0 I 46 116i.4 -11.66 3,17

4848.7e Z4.13 Z07.4O ZI.93 7A,99 21 6 J7 4248.8 23.81 199,37

1573.33 -1_.13 33A.Z4 36.$$ 119.48 IO 59 tZ 973,) -14.09 347.48

4609,e0 29.13 18_,19 ZO,77 71,44 21 ]8 49 4009;6 28.4_ 180.14

N|0-COUR$( [I[I[CUTION ACCURACY OR81T 0ETERNINATION ACCURAC_

SGT 57_6.3 $GR 434.6 $G) 159.6 ST 3029.1 8R Z9?.Z SS 8Z2.T

RNT ,$_46 RRF .2991 RTF .9461 CRT -.8078 CR8 .7585 CST -.99T7

$G8 $801.8 RZ$ -.0007 RJ) .946| _SA $147.S NSA J82.9 8SA 17.3

$GJ $787,8 SGZ 411,8 THA |.)Z [LI )0)8,8 EL2 174.6 ALF ITS,4)

LAUNCH DATE APR Z_ 1tt4,6 FLI&HT TIM( 196.00 ARRIYAL DATE NOV 11 196A

PtELIOCENTRJ( CONIC

RL l$O.e? LAL -.OO

RP 107.AI LAP 3,O_

RC 183.533 GL -15._$

_LA_TOC(NTR_C CONIC

C) 29.Z00 v_L $.DEO

LNCH AZMTH LNCH T|t4(

90.00 _ 30 31

90.00 19 _A _8

100.00 9 4? $3

100.00 19 A9 AT

110.00 10 4? 4

110.00 Zl ?

DISTANCE $$6.|?J

LOL Z|t.71 VL _$.|49 GAL 7.14 AZk 93.06 HCA |SO.Z? _A 111.36 Ice .1899Z |NC ),0848 vl 19.$7Z

LOP 199.00 VP 37.093 GAP 14.Z5 AZP gO.sS TAL 159.72 TAP 79.99 RCA B8.61 APO 134.1Z v2 38.258

GP -$._5 ZAL 55.$$ ZAP 1'/'0.74 (Y9 _98.60 ZA( |30.17 (T( 186.67 ZAC 73._6 ETC 260.91 CLP-|73,77

0LA -|,_ R_L IS1.#? RAO 15(341.0 VEL |Z.10? PTH Z.|? YHP 9.216 0PA 8.87 RAP 114.09

L-| TiI_ |NJ LAT |NJ LONG INJ RT ASC INJ AZNTH |NJ T|M( POCST T|N INJ _ LAT

_P01t.?_ -|4._| 19.0_ ZZ.48 J14.?$ 9 4 4 14J2.T -J0.76

)17_.19 Z$.74 23J.3| 18.?$ ?7,?6 19 SO 40 A$TZ.Z 2_.79

1743,|3 -19.33 10.19 21.91 115.98 10 17 17 |J63.1 -11.72

4197.01 _I,94 _10,78 28,47 78,$4 Z1 |1ZA 4197.0 2A.8_

1577.$$ -18,_O 354.$0 _0._9 |19.39 ]J 13 ZE 9?7.9 -14.29

4899.D3 30.1_ 191.39 Z$.47 73.JZ ZZ 14 A| AO_).J Z?.)7

01FF[R(N71Ak CCIIRI[CT|ON$

T0(-_.5407 TRA 3,0545 793-3.$3_S |AU 1.191_

ROE ._$80 RRA ,_41 RC3 -.]A8_ FAU .01719

ro£ -.81_9 FRA I.L_19 FC3 -,$955 BSP J889_

8D[ Z.$$18 BRA ).O9_ BC$ 3.$35? F)P -$17

#J0-COURIK EXECUTION ACCURACY

SGT 3800.3 9GR 4_8.$ SG3 |$4.Z

RNT ._3_ RRI r ._d�? RTF .9481

$G8 $815.0 R_3 -.DO|? RI3 .g48|

9G1 $80],A SG2 A1].3 ?HA 1.11

ECC ].414T

|NJ Z LONG

12.12

123.J8

3.2T

202.60

347.73

J83.]?

ORB]T D[T(RM|NAT|ON ACCURACY

SY 1091.9 SR _03.4 SS 826,5

CRT -,B097 CR$ .7?40 CST -,9981

L)A $Z09.4 N)A 184.3 $$A 18.4

EL) 3101.6 ELZ IT?.$ ALF 175.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH OAt[ APR 29 1964 FLIGHT TINE 198.00 4RRIVAL 04TE NOV 13 1964

CJSTANC[ 571.395

LOt,, 218.?1 VL 25.807 GAL ?.91 AZL 93.19 HCA 285.32 SNA IZI.13 £C( .Z7800 INC 3.1873 vl 29.572

LOP I4Z,Z5 vP }7.D64 GAP 14,8Z AZP 90,75 TAL ISS,Z5 TAP BI,?? REA B?.45 APO I54,8D V2 }5.Z56

GP -8.03 ZAL 54,11 ZAP lTl.}| ET$ 29},88 ZAE I30,II ETE I86.47 Z4C 74.50 ETC 260.48 CLP-176.66

HELJC_E_TR]C CONIC

RL I5Q,67 LAL -.00

RP 107.49 LAP 3.10

RC 185.34Z GL -15.57

PLANETC_[NTRIC CONIC

C3 2e.030 VHL 5,29A OLA -8,91 RAL 16I,Z4 RA0 6568.1 VEL IZ,ZZ3 PTH Z,20 VHP 9.544 DPA 8.36 RAP 146,57 ECC 1.4613

LNCH AZHTH LNCH TIN[ L-J TZHE INJ LAT INJ LC_NG ]NJ Rr A3C ]NJ AZMTH INJ TINE

90.00 8 43 24 2017,00 -_4.}4 29.34 Z6.47 114.68 9 I9 l

90.00 IB 28 32 52Z0,70 26.39 254,71 31.40 79.35 19 55 33

IO0.DD 10 2 24 1768,59 -J5.50 10.51 E5.90 I15.89 I0 5! 5}

100.00 19 54 1} 4944,35 27,65 ZI4,I0 3I,|Z 78,I6 ZI 16 3Z

lID,00 11 0 A5 I585,86 -J8.37 534.97 24.ZZ JI9,25 J1 27 11

110,00 21 IZ Zl A699.83 31,0Z 194.61 30.19 74.86 Z2 _0 41

OI_FER[NTJAL C(3_RECTION5 N|O-COUR3E EXECUTION A(CURACY

TOE-Z,7073 TRA 3.4138 TC3-3, I534 BAu l.lBZ6 SGT 5806.7 SGR 418.2 5G5 148.9

ROE .Z764 RRA ,2385 RC3 -.I24J FAU .01367 RRT .2218 RRF .2081 RTF .9300

FOC -.8467 FRA 1,2473 FC3 -.484| OSP 1_683 508 38Zl.8 RZ3 -.0037 R13 ,9500

8DE 2.7213 BRA 5,4ZZI BC3 5,1358 FSP -49_ 501 5607,5 3GZ 407.T THA .92

PO CST TIM ZNJ _ LAT ZNJ 2 LONG

1417.0 -lD.B9 22,36

A6ZD.T 24.65 226.47

1168,6 -11.89 3.56

4344.3 2_.T4 Z05.82

985.9 -J4.5_ 348.18

4099.8 28.63 186.ZE

OR�iT _ET[RMJNATION ACCURACY

ST 3139.1 SR _09.2 55 P27.9

CRT -.8120 CRS .779_ CST -,9983

LSA 3_33.8 NSA 185.9 SSA 15.6

ELI 3149.1 EL2 179.9 ALF I75.41

LAUNCH OAT[ APR 29 1964 rLIC,_T rIN_ ZO0,00 ARRIVAL OATE NOV IS 1964

HELJC(£NTRIC CCINJC

RL 150,67 LAL -,00 LOt. Z18,7I VL

RP IO7.50 LAP 5,17 LOP |43._0 VP

RC 187.132 GL -J3,25 GP -7,83 ZAL

PLAN(T_(NTRI_ CCB41C

C3 31,309 VHL 3°395

LNCH AZRTH LNCH TINE

90.00 g 59 |?

90,00 18 52 45

I00.00 10 15 57

100.O0 19 58 44

JIO.OO JI 13 34

IJ0,00 Z| J7 36

OIFFERENTI&L CC_RRECTION$

TDE-_._833 TRA 3.7340 TC3-Z,80IO gAU I.I?3Z

ROE .Z983 RRA .2385 Re3 -.1021FAU .OI41Z

roe -.#8E3 rRA J.Z�Z? re3 -.3eO5 BSP 18780

BO[ 2,9009 BRA 5.7635 Be3 Z,8_79 F$P -483

D|3TANCE 376.521

25.766 GAL 8.72 AZL 93,)1 HCA 286.76 SNA 120.89 CCC .28681 INC 5.3133 vl 29.5T_

37.033 GAP 15.44 AZP 90,96 TAL 156.81 TAP 83.57 RCA 86.22 APO 155.57 v2 55.253

5I,_O ZAP I71.80 £T$ _b8.48 ZAE |30.03 [TE J06,_8 ZdC 7_,|4 ETC 260.06 CLP-177.5_

0LA -9.32 RAL 163.51RAO 0368.Z VEk 12.356 PTH Z.Z3 VHP 9.899 DPA 7.81 RAP 148,66 ECC 1.5153

L-I TIRA[ |NJ LAT INJ LONG JNJ RT ASC INJ AZNTH [NJ TIl_ PC) CST TIN INJ Z LAT INJ Z LONG

2024.93 -14,36 29.8Z 30.45 114.36 9 33 2 1425.0 -lI,13 ZZ.6Z

5Z(_.Ie 26,93 Z3B,O? 36,0J 80.95 ZO 0 _1 4668.2 25.42 229.74

1777,61 -15,?G 11.05 29.97 I15,73 I0 45 33 1177,6 -12.IT 4.10

4990.74 Za,Z5 217,42 33.76 79,81 ZI 21 55 A390,7 26,36 Z09.03

J597.19 -|g.94 335.64 28,|5 119.00 11 40 || 997.Z -14.91 348.82

A743. gZ 3J.76 197.83 34,91 78.63 22 36 40 4143.9 29.59 I89._9

R|O-C(_JRSI[ [KECuTION ACCURACY C_81T 0ETERNINATION ACCURACY

3GT 581Z.0 SGR 409,5 SG3 |43,9 ST 3179.5 $R 314.3 $S SSD._

RRT .1773 RRF .1631RTF .95_3 CRT -.B156 CR$ .7858 C$T -.9986

$06 5826.4 RZ3 -.OO46 RI5 .9325 LSA 5295.8 NSA I86.5 5S4 14.9

SGJ 88JZ,3 $GZ 402.9 THA ,7_ ELI 3189.8 EL2 181,5 ALF 175.38

LAUNCH 0ATE APR 29 19G4 FLIGHT TIM_E ZOZ.O0 ARRIVAL DATE NOV 17 1964

HELIC_ENTRIC CONIC

RL 150,87 LAL -.00 LOq. ZlS.?I VL

RP I07,5| LAP 5,24 L_ J4_,75 VP

RC 188.902 GL -14.90 GP -7,G3 ZAL

PLANI[TO_[NTRIC CONIC

C3 33,115 VHL 5,926

LNCH AZNTH LNCH TIN(

90.00 9 J2 10

90.00 18 37 0

IOO.O0 10 28 3_

100.00 20 3 19

I10.00 II 25 30

110.00 ZI Z2 31

DIFFERENTIAL CORRECTION_

TOE-5.0700 TRA 4.1Z49 TC3-2,4686 6AU 1.1593

RO[ .SZi? R_A .736? Re3 -.0828 rAU .0_260

FO[ -,S?_) FRA 1.3403 FC3 -.3J07 BSP IBB43

BOE 5.086_ BRA 4.1316 Be3 2,4700 FSP -468

DISTANCE 581.533

25.725 GAL 9.59 AZL 93.44 HEA Z90.01 SNA 120.66 [CO .Z9644 INC 3.4438 vl Z9.S?Z

37,OO| GAP 16,J0 AZP 9|.|8 TAL |53.40 TAP 85.4| RCA 84.89 APO 136.45 VZ 53.249

49,6Z ZAP |?Z.Z0 [IS Z9Z.39 ZAE 129.94 [T[ 186.10 ZAC 75.77 ETC 259.66 CLP-IT8.46

OLA -10.05 RAL I?_,_e RAO 63(_,4 ¥CL |Z.309 PTH Z.Z6 VHP 10,ZB4 DPA ?,ZZ RAP 150.94 ECC 1.5779

L-I T|M_ JNJ LAT _NJ LONG INJ RT A3C [NJ AZNTH |NJ T_M[ PO C$T T_N [NJ Z LA T ;NJ Z LONG

Z033.A0 -J4,B8 $O,50 )A.42 JI4,$7 9 46 6 I436,4 -|1.47 23.49

53_4,54 27.40 Z41.39 40.60 92,55 ZO 5 35 4714.5 Z6,08 232.9?

1790.00 -16.13 11,79 33.82 115.31 10 $B Z2 1190.0 -IZ.SG 4.81

503G.17 _.7_ Z_O,?O 40,3_ _1,47 21 _7 15 443_,Z ZT,Z8 2IZ.21

I6II,67 -|9,4Z 331.49 32.0_ I|8.70 1| 32 ZJ 1011,7 -JS.44 349,83

4787.29 32,39 201.03 39.63 7_.44 ZZ 42 38 41_?,3 30.46 192,37

NID-COUR$1[ EXECUTION ACCURACY C_9IT DETERN|NATION ACCURACY

$GT 5811.8 $GR 400.3 $G3 139.0 ST 3208.6 SR 318.8 $S 83Z.2

R_T .I3IO R/If .IZO? RTF ,9549 CRY -.8196 CR$ .?�ZA C$T -.9998

$_6 382_,6 RZ3 -.DOSO RJ3 ,9548 LSA 5524.B NSA 186,5 S_A 14._

SGI 5912.0 SGZ 397,0 THA ,32 ELI 3219.3 EL2 182.0 ALF 175.33

LAt._(H DATE APR 29 1964 FL|GHT TII4_ 2134,(_J ARRIVAL DAT[ NOV 19 1964

HELI(XENTRIC CONIC

R_ 190.67 LAL -,00

RP 107.3_ LAP 3,29

RC 190.653 G_ -14,52

PLAN[T_ENTRJC CONIC

C3 59.541 VHL 8.2B_

LNCH AZNTH LNCH T|I_

90.00 9 24 4

• 0,00 _ 4| Z2

100.00 tO AO 11

100.00 20 ? 5?

|10,00 |I 3_ 35

liD.DO 2I _8 4

D|_[R[NT|AL CGI_II_CT|ON$

T0[-3,212i TRA 4.535_ TC3-2,1518 BAU I.|4|Z

ROE ,34t? RRA ,23_4 RC3 -,06_0 FAU ,0|I|Z

¥0[ -._949 FRA 1.3_(_4 re3 -.2434 85P 18999

B0[ 3.2_JI BRA 4,3219 BC) 2, J588 FSP -433

DISTANCE 586.410

LOt. 218o71 VL 23°_4_9 G&L |0.3_ AZL 93.58 HCA 293.23 S#4A 120.44 ECC .30698 INC 3.S?97 vl 29.572

L(31= I3Z,00 vP 36,_N_9 GAP 13.9_ AZP 91.41 TAL 134,03 TAP 97.28 RCA 83.47 AP_ 157.41 VZ 33,Z43

GP -?,48 ZAL 47,3_ ZAP 172.49 ITS 273,6Z ZA( 1_9.83 ErE |85,93 ZAC 76,39 [TC 239,28 CLP-I?9.3T

DLA -10,51 RAL 167.70 RAO 63M,5 VEL 12.605 PTH Z.30 VHP ]0,702 OPA 6.59 RAP 153.18 Ice 1.6507

L-I TII,_ INJ LAT _NJ LONG INJ RT A$C INJ AZNTH |NJ T_ld( PO CST TZN INJ 2 LAT INJ _ LONG

20_1o/3 -15._0 31.39 38.35 II4.1Z 9 58 15 1451.1 -11,91 24.35

5399.J0 27,7_ Z44._ 43.1A _4.|3 ZO 10 42 4739._ ZG,65 236.16

11103.39 -1e.38 IZ.?Z 3?.?3 113,23 11 l0 16 1205.6 -|5,05 5.71

50_0o59 29.10 Z23.94 44.96 83.12 Zl 32 37 4480.6 27.90 Z15,56

leZ�.0? -]9.98 337.32 35.93 118.33 IZ 3 42 IOZ�.I -16,0A 330.62

4829,86 52.93 Z04.26 44o3_ 80,26 22 48 34 4229.9 51.24 £95.45

M10-COI_I[ Ill[lieu?ION ACCURACY _SIT D£T[RMJNATION ACCURACY

$GT 580G.7 $GAI 391.3 SG3 |34,4 ST 3228.2 SR 522.3 SS 834,5

RRT .0824 RRF ,0?44 RTF ,9575 CRT -.8241 CRS ,7993 C$T -.9990

$06 5819.8 RZ3 -,0049 RJ3 .9575 LSA 334A.7 MSA 196,0 SSA 13.6

$£J 380_.8 $G2 389,9 THA o32 ELJ 3239.2 EL2 I_Z.J ALr JT3.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUNCH DATE APR 29 1964 FLZGNT T/ME 206.00 ARRIVAL 0ATE NOV 2| 1964

N[LIOCENYRIC CONIC

RL 150.67 LAL -.00

NP |07.54 LAP 3.33

RC |9Z.383 GL -14.IZ

PLAN(TO_[NTRIC C(_llC

C3 44.702 VHL 6.686

LNCff AZNTM LNC_ TIIV_

90.00 9 35 0

90.00 18 43 48

100.00 lO 90 53

100,00 ZO |2 36

1J0,00 11 46 43

||0.00 21 93 14

0JSTANCE 991.130

LOt. 218.71 VL 29.646 GAL J1.92 AZL 93.72 HCA 296.49 )HA lID.Z2 [CC .31899 INC 9.7223 v] 29.S72

LOP 135.25 VP 36.937 GAP 17.59 AZP 91.66 TAL 152.70 lap 99.19 RCA 81.92 APO 138.52 v2 39.240

GP -7,)) ZAL 49.63 ZAP J72,67 [T) 268.29 ZA[ JZ9,70 IT[ IBS,?6 ZAC ??.O0 [TC Z39.92 CLP 179.70

0LA -]0.9| RAL ]69.6Z RA0 6968.? V[L 12.887 PTH Z.39 YHP 1].189 OPA 5.94 RAP 199.40 £CC 1.7357

L-| TIN( ]NJ |AT ]NJ LOMG IN| RT A$C IN| AZMTH |NJ TIN[ I_0 CST TIN IN| Z LAT IN| Z LONG

2069.95 -|5.79 32.4? 42.Z4 113,81 l0 9 29 1469.9 -|2,44 23.39

9403.8) 29.0Z 247.89 49.65 85.75 20 ]9 92 4803.9 27.19 239.)0

I824.14 -I?,|2 I).84 4|.61 |I4.89 |l 2J |7 |224.] -|9.62 6.79

9123.89 29.47 2Z?.JZ 49.50 84.?? ZI 38 0 4923.9 28.44 218o47

1649.2I -20.63 998.?) 39.7? |1?.88 12 14 J4 1049,2 -16.74 991.76

4671,99 99.37 207.44 48.9? 8Z.10 2Z 94 26 4271.6 31.91 L98.91

ORSZT 0[TERN[NAT|C_I ACCURACY

ST 5237.1SR 329.9 S) 896.5

CRT -.8287 CRS .8058 CST -.9991

LSA 3394.1NSA 189,1SSA 13.0

ILl 5248,3 EL2 18J,6 ALF 179.22

OIFFERENTIAL COq'R[CTION$

T0[-3.46Z0 TRA 4.93?9 TC3-1.868Z BAU l.l]SJ

ROE ,3739 RRA ,2299 RC3 -,0916 FAU .00959

FO[ -.91|] FRA J.4451FC3 -,J857 8SP 16836

80[ 9,482I 8RA 4,9429 8C9 ].8699 F)P -436

NZ0-C(_JRS[ EXECUTION ACCURACY

SOT 9798.9 8GR 382.0 SO5 129.9

RRT .0919 RRF .026_1RTF ,9603

SO8 9608.9 RZ9 -.[X339 215 .9609

SGJ _796,0 S02 981.9 THA ._2

LAUNCM OAT( APR 29 1964 FL|GHT TIN[ Z08.OO ARRIVAL 0ATE NOV 23 ]964

N£LIO(£NTmIC CONIC

RL 190.67 LAL -.DO

RP J07,35 LAP 3.96

RC ]9A.094 GL -13,71

PLAN_TOC_NTR|C C(_NIC

C3 50.743 VHL 7.12_

LNCM AZMTM LNCM TIM_

90.00 9 44 9?

90,00 ]8 90 17

1OO.00 II O 39

IOO.O0 Z0 17 I?

J|0.00 IJ 96 5

1|0.00 2_ _a ZO

OIFFER[NTIAL C(_qR[CTI¢]Na

T0[-3.6740 TRA 9.383t TC3-1.9994 BAU 1.0894

R0[ o4019 RRA .Z|39 RC9 -.0998 FAU .0OSIA

tO[ -.9303 FRA 1.3017 rc9 -.J369 8SP 16869

80[ $.S9?9 MA 5.9675 8C3 1.5999 FSP -423

O|3TANC[ 993.699

LOL 218.7I VL 29.608 GAL JZ.SO AZL 93.8? HCA 299,79 $MA I20.01 [CC ,33129 [NC 3.873] V] 29.972

LOP 198.90 VP 36,fK39 GAP 18.44 AZP 91.92 TAL |91.42 TAP 91.|6 RCA 60,25 APO 199.76 vZ 38,234

GP -7.19 ZAL 49.82 ZAP 172o70 ETS 260,98 ZA[ IZ9.94 IT[ 189.60 ZAC 77.6] [TC Z98.96 CLP ]?8,74

OLA -|1.24 RAL 171.49 RAO 6960.9 VEL i3.119 PTH 2.40 VHP 11.699 OPA 9.27 RAP 197.98 £CC ].859]

L-_ TIN( |NJ LAT ]NJ LONG |NJ RT ASC IN| AZNTH IN| TINC PO CST TiM IN| Z LAT IN| 2 LONG

Z009.69 -16.99 39.?Z 46.08 113.44 10 19 47 1489.7 +13.04 26.6]

9446.60 28.20 250.97 94,09 67.26 20 Z1 4 4846.6 2T.92 242.36

1649,4T -17,72 19.19 49.44 ||4.47 11 91 24 1249.9 -14.27 8.04

9166.01 29.69 Z_0.25 59.96 86.40 ZI 49 29 4966.0 28.88 221.92

1671,88 -21.94 .10 49.98 117.96 I2 29 96 1071.9 -17.91 353.07

49|Z. 37 39.70 210.98 33.96 83.92 29 O |3 4912.4 92.g0 201.55

MZ0-CC_R_[ EX[CUT_C]N ACCURACY C_BIT 0[TERNINATIC_ ACCURACY

)OF 378J.Z $GR 97_.7 SG9 129.? ST 3240.5 $R 327.6 $S 840.7

RRT -.0Z18 RRF -.OZ4Z RTF .9692 CRT -.8341 CRS .8131 CST -.9992

SG0 9?99.2 R23 .009] RI9 -,9632 LSA 9398.? HSA 183.2 SSA 12.4

661 9781.2 SO2 9?2.6 THA 179.92 ELI _292.0 EL2 180.0 ALF 175.]7

LAUIq(N OAT[ APm Z9 1964 FLIGHT T[N_ 210.00 ARRIVAL OATE NO¥ 25 1964

HELIOCENTRIC C(_dIC

RL 190.67 LAL -.00

RP |O?.S? LAP 3.38

RC 199.764 GL o13.28

PLA_TO([NTRIC CmlC

C) 3F.SAO VHL 7,609

LNCM AZNTN LNCH TIN(

90.00 9 93 56

90,00 19 94 48

|O0.0O |l 9 Z8

JO0,O0 20 21 98

llO,OO 12 t 19

110.00 21 43 22

OIFF[R(NT/AL CC_#[CTIOqS

T0[-3.9028 TRA 5.8631 tC3-_,3+48 8AU 1,0479

ROE ,432| mllA ,ZOLPO RC9 -.0297 FAU ,00_9

roe -.9913 FRA 1.3627 FC3 o.tO01BSP 1889A

BO[ 3.9267 8RA 9.8_6 BE3 1.9991 FSP -410

0ISTANC[ 999.96Z

LOL 218.71 VL 29.91] GAL J9.77 AZL 94,03 HCA 502.97 )HA 119.80 [CC .94336 INC 4.0340 VI 29.9?2

LOP 161.79 UP+ 36,679 GAP I9,37 AZP 92°20 TAL 190.21 TAP 93.18 RCA 78.42 APO 16|.17 vZ 3_.228

GP -7,06 ZAL 42.14 ZAP 172,60 ETS 29Z.74 ZA[ 129.39 [T£ 19§o44 ZAC _8oZ0 [TC 298,26 CLP J??.T6

OLA -11.51RAL 173.|3 RA0 6869.| VEL 19.966 PTM 2.49 VHP |2.210 DPA 4.97 RAP 139.73 ECC 1.9519

L-I TIN([ |NJ LAT |NJ LONG IN| RT ASC |NJ AZMTM |NJ TIM( PO CST TIM ]NJ 2 LAT |NJ 2 LONG

2119.0Z -16,98 39.19 49.66 1|3.0| I0 29 9 1513.0 -13.72 27.99

9487.90 28,Z9 293.98 96.97 88.79 20 26 16 4987.9 27.83 248.39

1969.36 -18.39 16,99 49.2| 119.99 1! 40 37 1269.4 -|9.00 9,49

5206,60 29.89 239.26 99.95 87.98 21 48 49 4606.8 29.23 224.5]

1696.66 -22.12 1.62 47.39 116.75 12 _2 5D IO96.9 -16.)) $)A.52

49§2.06 99.99 219.65 58.06 65.73 29 9 54 4392.1 92.98 204.54

N/0-CCIUR_[ [xECUT|_I ACC_i'ACY ORBIT 0[T[RMINATI_ ACCURACY

SOT $762.9 SGR 96_.5 803 121.6 ST 9236.9 _R 926,8 S) 646.4

RRF *.0789 RRF -.0779 RTF .9669 CRT -.8999 CRS .8207 CST -,9993

SG8 S?74,4 R_ .00ZO R|3 -.9_69 LSA _957.0 HSA 160.T SSA 11.6

SOl 5763,0 3GZ 962.4 TMA I79.72 (L] 5248,T [L2 17?.8 ALF ]79,1|

LA_CH 0AT£ APR 29 1964 FLIGHT TIN[ 21Z.00 ARRIVAL OAT[ NOV 27 1964

H(LIOCENTRIC CGNIC

RL 190.87 LAL -.00 LOt. _1_.71 VL

RP |0?.eO LAP 3.39 L(:_' 169.00 VP

RC 197.452 GL -1_.69 GP -6.94 ZAL

PLAN(TO_ENTR|C C_4|C

C3 66.ZL'O VHL 8.138

LNCM AZMTH LNCM T|N[

90.00 10 J 96

90.00 16 S9 2l

100.DO IJ |7 ZO

100,00 ZO £6 _I

IlO.OO 12 IE 9

IlO,DO ZI 4_ 19

0|fF[R(NT|A_ C(_t_CT|ON,6

T0(-4,I444 TRA 6.97_6 TC3-1.1904 8AU 1.0009

R0( °464_ RRA .|94_ RC9 -,_2|_ FAU ,00_|

FO( -,9745 FRA |.6_94 FC9 -.OMJ 6SP 18690

60( 4,|?O4 MA 6.38|9 6C3 1.1306 FSP -397

OISTA_[ 603.991

Z3.$94 GAL 15.04 AZL 94.21NCA 906.21S_AA 119.60 (CC .3609_ INC A.20TI Vl 29.912

36.84_ GAP 2_.39 AZP 9Z.49 TAL 149.08 TAP 9_.29 RCA 76.A9 APO 162.71 V2 38.220

40.99 ZAP 172._4 [Y8 _43.04 ZA[ |29.11 [T[ 189.29 ZAC 78,79 [TC 297°97 CLP 176.74

OLA -11.7_ RAL 174.70 RAO 6569.3 V(_ 19.696 PTH Z.90 VHP 12.820 OPA 3.86 RAP 161.89 ECC 2.0898

L-; T_14[ |NJ LAY _NJ LON_ _MJ RT A$C _NJ AZMTH _NJ TJN[ POCST TIM |NJ 2 LAT IN| 2 LONG

ZJ._I._6 -17.66 96.74 $3._6 11Z.90 |0 97 39 19_8.9 -|4.46 29.99

55_?._9 _B.9_ 256.89 92.59 90.25 20 91 29 4927.6 28.05 248.29

iS_S.S9 -1_,J1 18.21 52.91 119,49 11 48 96 1295.6 -19.78 IJ,O0

S_46.01 _9.89 286.J8 62.58 6g.$Z 21 94 4 4646.l 29.90 _27.39

i?29,99 -ZZ,94 9.30 91.02 1J6o0? 12 40 93 1129,9 -19.29 396,|]

49_0.49 94.10 216.64 62.49 8?.49 23 II 30 4390.9 93.98 207.47

N|0-COURS( (I_CUT|_ ACCURACY C_'8|T O(T(RNINATION ACCURACY

SGT 5799,2 $GR 994._ 869 I| 7.7 ST 3226.7 SR )29.3 $S 893.9

RRF -.197_ RRF o.|342 RTF ,969_ CRT -.8461CRS .9289 C3T -.999A

SGB 57_0.2 RZ) ,0004 RJ9 -.9699 LSA 3349.3 NSA 177.9 SSA I],9

SGI 3799,4 SGZ 391.2 TMA 179,31 ELI 9238.7 (L2 ]74.9 ALF 173.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH 0AT£ APN 29 1964

Hill IO_[N TR I C C(_41C

NL |50.67 LAL o.00

RP IO?.6Z LAP ).39

RC 199.099 GL -12.40

PL AN_[ TOC[NTR IC CONIC

C3 76. 160 VHL 8,72?

LNCPJ AZNTH LNA_/4 Tll_

90.00 IO 6 _6

90.00 19 ) 55

100.D(] 11 24 13

100,00 _0 31 I?

1113.00 !_ |8 57

110.00 ZI 53 10

fLIGHT liNE Z14.00 ARIIVAL OAf[ NOV 23 1964

01STANCE 607.686

LOA. 716,7] VL Z5.499 GAL 16.43 AZL 94,40 HCA )09.45 .$NA 119.40 [CC .)TBZ? INC 4.3951 Vl 29.5?2

LOP 168.24 VP 36,609 GAP Z|.33 AZP 92.80 TAL 146.03 TAP 9?.48 RCA 74.24 APO 164,57 VZ 35,Z13

GP -6.63 ZAL 39.17 ZAP 171.93 [TS 237.7) ZA[ 128.83 £T[ 185.13 ZAC 79.36 [TC Z57,70 CLP 175.68

0LA -11.16 RAL 176,15 RAO 6569.) VIL 14.034 PTH 2,56 VHP 13.490 OPA ),15 RAP 163.86 [CC 2.2555

L-| TIN( |N} LAY |NJ LONG |NJ RT ASC INJ AZNTH ]NJ TIN[ PO C$T TIN |NJ 2 LAT INJ Z LONG

ZI66,95 -18.38 38.49 37.18 I1J.�Z 10 45 ) 1567,0 -15.25 31.2Z

3363.45 ZS.Z? 239,65 66.65 91.6A Z0 56 40 4965.4 26.20 250.99

1923.97 -19.67 19.96 56.63 112.80 II 36 19 1324,0 -16.61 lZ.?0

3283.66 29.68 236.97 66.70 90.99 ZJ 59 Zl 4683.7 29.69 Z)O.I?

|732.93 -23.?9 3.Jl 54.64 113,30 |7 48 5 |157.9 -Z0.19 357.83

5077.46 34.17 Z19.52 66.T0 89.Z0 23 16 57 442?.5 35.69 210.52

01rrIRINIIAL COI_RICTION$ NI0-C_UNSI[ [XlCUTION ACCuRACy OqSlT 0ETIRNINATION ACCURACY

T0£-4.5993 TRA 6.9405 TC3 -.9234 8AU .9404 $GT 57|1.1 SGR 346.0 SG) 114.0 ST 3208,5 SR 326.8 SS 863.Z

NO[ .4904 RNA .1676 RC3 -,0136 FAU .0036J RNT -.J989 RRF -.1978 RTF °9?77 CRT -°8573 CR5 ,0358 C$T -.9994

FO£ -.9993 FRA 1.7033 FC3 -.0AJ0 85P I8763 508 37Zl.6 RZ3 -,D0|4 RI3 -,9727 L54 3334.3 NS4 I 73.9 554 IO.?

60[ 4.4274 8dQA 6.9474 8C3 .9735 FSP -383 $GI 3711.5 $GZ $39.0 ?HA 179.31 ELI 3720,6 [LZ 171.) ALF 174.99

LAUNCH OAT[ APR 29 1964 FL|GHT TIN[ ZI6,D_ ARRIVAL 0ATE O[C 1 1964

H£LJOCEN?RJC CONIC 0Z87ANC£ 610.969

RL J50.67 LAL *.00 LO¢ 218.?1 VL 73.465 GAL 17.96 AZL 94.60 P_A 317.68 SNA 119.27 ECC .39739 INC A.6013 vl 29,572

RP I0?.64 LAP 3.38 LOP 171.49 VP 36.T79 GAP 7Z.79 AlP 83.12 TAL 147.10 TAP 99.78 RCA 71.82 APO 166.62 V2 )3.204

NC 200,724 GL -1|.9_ GP -6.?Z ZAL 37.88 ZAP 171,37 ETS 730.95 2AE 128.49 IT( 184.97 ZAC ?9.92 ETC 257.45 CLP 174.57

PLANI[TOC[NTRIC CONIC

C3 88.050 VHL 9.384 DLA -|1,93 RAL 177,47 RAO 6589,? V[L ld.4?| PTH 7,63 YHP |4.753 OPA Z.43 RAP 165.87 ECC 7.4491

LNCH AZHTH LNCH ?JR( L-l ?IN( INJ LA7 INJ LONG INJ RT 457 |NJ AZNTH INJ TIN[ PO CST T|N INJ 7 LAT INJ _ LONG

90.00 10 14 54 ZI9?.I) -|9.14 AO,_ 60.68 Ill.Z? I0 51 51 1597.1 -16.08 )3.04

90.00 19 8 79 54_1.Z0 28.18 262.2? 70.56 92.94 7041 S0 5001.Z Z8.29 253.60

IOO.O0 II 30 9 1954.31 -_.66 71,89 60,05 lJTol0 I7 7 44 1334,3 -J?.48 14,53

I00.00 20 35 54 3319.75 29.8| ZAI.6| 70.85 9E.38 72 4 34 47|9.) 79.82 232,8I

lfO.00 17 24 AO I783.67 -24.67 7.06 56._8 114.45 17 54 23 1|83.6 -21.16 359.67

110.00 Zl 57 54 5062.71 34.17 272,78 ?0.?9 90.83 Z3 ZZ 16 4467.? 53.91 213.04

OIrFININTIAL CC_RECTION5 NI0-E_JRSE [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0£-A.6805 TRA 7.542? TC3 -.7384 BAU .8693 SGT 36?6,8 SGN 338,1 SG3 110.5 ST 3188,1 5R 327,6 56 8?6.4

R0[ ,S_)0 RRA .1356 RC3 -.OIJD _AU .00200 RRT -.7638 RRF -.735| RTF .9739 CRT -.8394 CR5 .8440 Cs? -.999_

rO[-l.OZ92 rRA 1.7833 FC3 -.0196 gSP 18763 $G8 5688.9 RZ3 -.0053 RI3 -.9Y59 LS4 3318.2 NSA 169.) $SA 10,2

, 60[ 4.7J10 8RA 7.5440 BC_ .1_84 r$P -3?7 SGI 5679.5 SGZ 3Z61 THA 179.10 ELI )200.5 [LZ 166.9 ALF |?4.94

H[LI O(_[NTR|C CON|C

RL J_0.67 LAL -,00

RP 107.67 LAP 5.56

RC 202.52? GL -11.50

PLAN[TC_[NTRIC CONIC

C5 I02.543 VHL J0.1J6

LN(H AZNTH LNCH ?lN[

90.00 IO 19 46

90.00 I9 I) 5

|00.00 11 )5 2

100.00 20 40 29

IIO.O0 IZ Z9 30

I10.00 ZZ Z .50

01STANC[ 6_3.741

LOL 218.71 VL 25.4)7 GAL 19.66 AZL 94.83 NCi )|_.92 $N4

LOP 174,?_ VP 36.747 GAP 24,21 AZP 93.A? TAL 146.)0 TAP

GP -6,62 ZAL )6.7) ZAP |70.66 [TS 224.80 ZA|_ |ZB.09 ET[

1|9.04 [CC .41922 INC 4.R}O! V! 29.5?2

10Z.Z2 RCA 69.14 APO 168.95 V2 35.19_

184.81ZAC 50.46 [TC Z57,22 CLP 17_.40

OLA -11,96 RAL 178.65 RAD 6370.0 VEL 14,956 PTH 2.70 VHP 15.105 DPA 1.73 RAP J67,80 ECC Z.6Ba)

L-I ?IN( INJ LAT INJ LONG |NJ RT 45C INJ AZNTN INJ TIN[ PO C5r TIN _NJ 2 LAT INJ 2 LOnG

2229,22 -19.92 4Z.41 64,08 |10.55 10 36 $6 1629.Z -16.96 3fl.00

56)4.53 29.04 264.69 74.Z7 94.15 ZO 46 38 3054.5 28.52 256.04

1986.44 -21.47 23.93 63.44 111.32 IZ 8 6 1396.4 -16.56 16.49

53)2.53 79.69 744.08 74.40 95,67 72 9 42 475Z.5 29,88 255.26

1813,82 -25,56 9.|4 8J,6_ 1|).51 IZ 59 46 |Z15.8 -22.I6 1.64

5095.93 34.11 Z24.8? 74.68 97.36 Z) Z7 Z6 4495.9 )4.06 2]5.63

(_Re1T OET[RNINATION ACCURACY

ST 516_,2 SR 325.7 55 693.1

CRT -.8668 CR5 .8326 CST -.9995

LSA 3797.9 N$A 164.Z $SA 9.?

ELI )|74.8 [LZ 16|.8 ALF 174.88

0lrFERENTIAL C_RRECTION5

YO[-4.9850 TRA 9.1982 TC) -.5708 8AU .181!

ROE .5742 RRA o1027 RC3 -._078 FAU .00024

F0£-I.063| FRA 1.8776 FC3 -.OOZO 897 18734

GO£ 5.0179 8RA 8.1988 8C3 .3709 rSP -361

NI0-COI,MK EXECUTION ACCURACY

SGT 3642.0 $GR 331,0 SG) 107.1

RR7 -,3307 RRF -,3198 RTF .979I

$G_ 3631.7 R73 -._52 RI) -.9790

SGI 564_.0 SGZ _IZ.) THA 178.89

LAUNCH OAT[ APR 29 1964 FLIGHT TINE ZZO.00 ARRIVAL OATE DEC 5 1964

HELI_ENTRIC C_iC

RL 150.67 LA_ -.00

RP 107.?0 LAP 3.33

RC 203.90? GL -11.04

PLAN_TO¢[NTRIC CONIC

C3 i19.867 VNL 10.939

LN_H AZNTN LN_N _llq[

90.O0 10 23 30

90,00 19 |1 37

IO0.O0 II 311 47

100.00 ZO A3 J

IlO.O0 IZ 33 19

110.O0 7Z 6 S7

OIFFIR[NTIAL C_I_RECTIONS

T0[-5.311_1TNA 0.9133 TC3 -.4199 8AU .6719

NO[ .6166 RRA °0630 RC3 -._q359 FAU-.00I?3

FO£-I.IOZl FRA 1.9774 FC3 .0125 837 18M4

BOE 3._524 8R4 8.9137 8C3 .4200 _5P -351

O|STAN¢E 615,875

LOt. ZlS.?J VL 25.407 GAL 71.34 _ZL 93,09 HEA 319.15 SI.IA 118.88 ECC .44351 INC 5.0871 vl 29.572

LOP 11?.97 VP 36.717 GAP 25.81 AlP 93.89 TAL 145.66 TAP 104.81 RCA 66.15 APO 171.60 V2 35.186

GP -6.53 ZAL 35.73 ZAP 169.80 ITS Z|9,29 ZAE 1Z7.60 IT[ 184.63 2AC 80.98 [TC 257.02 CLP 172.14

DLA -11.91RAL 179.69 RAO 6370.Z ¥EL I5.324 PTN 7.?? vffP 16.066 OPA 1.04 RAP 169.65 £CC 2.9694

L-| T|t4( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TINI[ PO CST TIN INJ 7 L4 T |NJ Z LONG

7763.09 -ZO.?Z 44.58 67.32 109.75 II I ]) I063.1 -17.84 )7.09

5663.06 77.8? 266.91 77.76 95.23 70 52 2 5065.1 28.)0 236.2?

Z020.Zl -72.29 26.10 66+?0 110.45 IZ 12 Z? I420.7 -19.30 15o56

3383.17 29.33 746.33 ??,83 94.8) 72 14 A4 4783.7 79.89 237._6

|849.)6 -76,49 11,34 84._0 llZ.Ag l) d 9 1749.4 -73.17 3.72

5176.76 )4.00 ZZ?.Z? 78.32 93.?8 Z) )Z 2A 4376.8 34.15 218.03

NI0-¢OU_Itl IX[CUT[ON ACCURACY (_B[T O[ T[RNINATION ACCURACY

SGT 5600.4 SGR 325.0 503 104.0 SI 3131 .2 )R 323.t $5 9JA.0

RN? -._91 RRF -,_J64 RTF .9871 CRT -.8746 CR$ .R612 C$T -,9996

$08 )(}09.8 RT) -,0077 RI3 -.9821 LS4 )2?4,0 NSA 15g,A $S_ 9,|

$Gl 5601.9 $07 79?.9 THA 178.67 ELI 3144.0 EL2 136.0 ALF 174.65

1691



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

LAUNCH 0ArE APR 30 ]964 FLIGHT /IN£ ?0,00 ARR[VJL _ATE JUL 9 |964

HEL[OC£NTR[C CONIC

RL 150.T] LAL -.00

RP J08.93 LAP -Z.Z9

RC 51,094 GL -1|,13

PLANET_[NTRIC C(_NIC

C3 29,92] VHL 5.470

LNCH AZHrH LNCH Tiff|

90.00 O 46 SA

90,00 IS 5Z 6

100.00 Z 14 6

100.O0 17 7 15

II0,00 3 36 19

110.00 18 1 SI

0IFrER[MTIAL CC_R[CTICfq5

ToE .0607 TRA -.4159 TO3 .4567 8AU ,ZO0Y

RO[ -,3490 RRA .043Z RC3 .2032 FAu .03583

F0[ -.336Z FRA -.1520 FC3-I.0368 8SP 1842

¢O[ .3583 8RA .4162 gC3 .5016 rSP -Z55

0|STANC[ |61.Z06

LOt. Z19,68 VL Z6,160 GAL -?.66 AZL 9Z.55 HCA 79.I1 SffA IZS.Z4 ECC .?5799 INC Z.3335 vJ ?9.565

LOP 298.79 VP 36.8T6 GAP -13.4| AZP 90.44 TAL _03.44 TAP _8Z.56 RCA 91.45 APO 155.03 VZ _4.T89

GP 8.48 ZAL J55.9| ZAP |0.99 ITS 312.65 ZAE 145.64 IT| 25,03 ZAC 86.3_ [TC Z6B.4Y CLP -7.01

0LA |2.13 RAL 8Z.O0 RA0 6568.2 V[L 12.500 PIH ?.2Z vHP 8.764 0PA 3Z.04 RAP 115.00 ECC 1.4924

L-J Tiff| |NJ kAT |NJ L(_IG |NJ RT AS[ [NJ AZNTH INJ T|M[ PO C$T T|N INJ ? LAT _MJ ? LONG

Z699._! -27.$4 Y4.51 315.43 96.44 I 51 35 Z099.} -?6.46 66.D4

457|.05 11.?I I9Z.99 308.74 64.05 17 8 |? 3971,0 8.13 186.15

2417.00 -26.99 53.56 315.24 97.6| Z 54 15 1817.0 -27.64 45.0_

4328.57 JZ.94 171.54 )08.II 62.82 18 19 Z4 37Z8.6 9.19 162.75.

ZL59,?0 -5_.61 53,33 314,56 100.86 A l? [9 1559.7 -30.7T ?4.60

4J58.64 16.15 159.82 306.Z8 59.45 J9 10 49 3358.6 11.97 153.20

M|O-_OUR$[ ExECutiON ACCuRAC_ (_R_JT D[T[RM|NAT|ON ACCURACY

SOT 675.0 $GR 4_.4 SC_ 105.6 ST ]$8,3 SR 365.9 SS 270.6

RRT ,2069 RRr -.254! RTF -.6426 CRT -,5634 CR6 -.9774 C6T .4164

SO8 800.5 RZ3 -.0190 RJ3 -.6580 LSA 460.7 NSA J38.5 SSA 27.4

$GI 684.3 $GZ 415.3 7HA 11.99 ELI 576.1 [L2 126.6 ALF 105.46

LAUNCH OAT[ APR 30 1964 FLIGHT TIN( 72.00 ARR|VAL OAT[ JUL 11 J964

H[LIOC[NTRIC C(_4|C

RL J50.7J LAL -.00

RP 108.94 LAP -2.43

RC 52.635 GL -12.03

PLAN[TOC[NTff_C CC_P4|C

C3 26.7_4 VHL 5.356

LNCH AZNTH LN(H T_N(

90.00 0 48 24

90.00 15 $7 23

100.00 Z 15 20

100.00 16 _3 ?

110.00 3 36 15

llO.O0 I7 48 42

D|$TANCE ]87.970

_OL ZlP.68 VL 26.362 GAL -?.68 AZL 92.45 HCA 82.27 SNA 124,42 ECC .24751

LOP _OJ.95 vP 37.0J8 GAP -|2.44 AIP 9(J.53 TAL 204.78 TAP 287.05 RCA 95.66

GP 9.03 ZAL 13T.3| ZAP |3.06 KTS 319,59 ZA[ |44.64 IT[ 25.37 ZAC 86.95

OLA ||.ll RAL 80.99 RAO 6568.2 V[L 12.251 PTH 2.20 VHP 8.2Z5 0PA 52.30

L-J TINE INJ LAT JNJ LONG /NJ RT ASC JNJ AZNTH |NJ TIN[ PO [ST TIN

26_S.?0 -_7.Z6 71.32 312.57 97.97 I 3Z 59 2055.T

4593.86 12.39 |94.32 _O6.47 64.35 16 53 56 3993.9

2325.31 -28.58 50.53 3|2.55 99.15 2 54 55 I775.3

4349.48 |3.59 17_.75 3{15,87 63.|Z 18 5 37 3749.5

2IZZ. II -32,09 30.52 311.57 102.45 4 II 37 lSZZ.|

4J25.45 16.25 |60.28 _04.10 59.75 |8 58 J? 55?5.4

OIYF£R[N_IAL CC_RECTJC_9

TO[ .0895 TRA -,3941 ?C3 .4977 BAU .Z099

ROE -,5339 RRA .0534 RC3 .2262 FAU .03918

rOE -.3951 FRA -.2080 FCSoJ.JS|6 8SP |9J2

#OK .3457 8RA .3918 8C3 .5469 FSP -293

INC 2.4484 VI 29,565

APO 155.27 vZ 34.787

[TC 268,31 CLP -9,4_

N|O-COURS[ [X£CUTION ACCURACY

SGT 69|.5 SGR 43S.6 SG3 117.0

RRT .2354 RRF °.2878 RTF -,6604

$68 8|?.4 225 -.0466 213 -.6730

SGI 703.1 $62 416.7 ?HA |3.OI

RAP 115.88 [CC 1,4??a

|NJ 2 LAT INJ Z LONG

-25.66 6?.98

8.84 187.45

-27.02 4Z.07

9.87 168.9S

-50,05 Z1.91

12.58 154.1?

ORBIT OKTERNINAT_ON ACCURACY

ST 161.5 SR SS7.6 $5 305.4

CRT -.6294 CR5 -.9725 CST .4657

LSA 476,6 N$A 158.5 SSA 28,4

ELI 573.5 [LZ IZO,O ALF 107.74

LAUNCH 0ArE APR 30 1964 FLIGHT TIME 74.00 ARRIVAL OAT[ JUL I) 1964

MELI C_CENtRIC CONIC

RL 150.71 L_L -.0O

RP 108,94 L&P -Z.35

RC 94.Z7Z _L -J?,90

PLAN_TC_[NTRJC CC_IC

C3 77.T32 VHL 5.266

LNCH AZMTH LNCH T|N[

90.00 0 50 Z5

90.00 15 23 19

lO0.O0 ? 16 46

100.00 16 59 $7

liD.D0 3 36 Z6

I|0.00 17 36 2T

_I$TANC[ 194.7Z5

LOL 219.68 VL 26.543 C&L -7.59 AZL 92.56 HCA 65.45 SMA 125.59 [CC .Z3823

LOP _O5.11 VP 57,145 GAP -||.52 AZP 90.20 TAL 206.J0 TAP Z9J.55 RCA 95.67

GP 9.6_ ZAL J38.60 ZAP 15.39 [TS _24.69 ZA[ J43.84 ErE ?5.91 ZAC 87.60

IMC 2.5615 ¥1 ?9.565

APO |55,31 V2 34.?_5

[TO ?68.16 CLP -I?.05

0LA 10.15 RAL 79,47 RAO 6568.1 VEL lZ.ZII PTH ?.19 YHP T.T|8 DPA $5.05 RAP 1|6.67 [CC 1,4564

L-] r|N[ [NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |MJ Tiff[ PO CS T TIM |NJ Z LAT |NJ Z LONG

2614.66 -26.84 68.45 309.97 99._8 1 _3 58 _014,? -25.Z7 60.13

4617.7Z 13.09 195.75 304.45 64.66 |6 40 16 4017.7 9.37 168.62

Z356.10 -28,12 47.70 509,72 100,57 Z 55 4_ 1736.1 -26.38 59.34

412|._J 14.26 J??.04 505.87 63.45 17 52 Z9 5771.5 10.58 170,18

2086.80 -51.55 27.92 308.86 105.90 4 11 |2 |486.8 -29.51 19.4_

4193.58 |7._5 161.81 _,(_2,|4 60.0? 18 46 Z0 3593._ 15.24 155.1Z

OIFF[R[NTIAL CORR6CT|ONS

TOE .09_9 TRA -.3793 TO3 .5522 8AU .?IS?

ROE -.3186 RRA .OG4| RC} .Z5|6 FAu .04295

rO[ -,464Z FRA -.2666 FC3-1,3409 BSP 1980

80[ .3333 8RA .5802 _C5 .5886 rSP -356

fflD-COUR$[ ExECuTJON ACCURAC_ ORBIT 0[T[RHINATION ACCURACY

_GT 705.5 SGR 441.8 SG3 132.1 ST 165.4 SR 547.1 $6 343.1

RRT .2f_6 RRF -,3260 RTF -.6711 CRT -.6930 CR$ -.9672 C$T .5179

SOB 832.4 223 -.0560 R15 -,6865 LSA 495.3 N$A 139.3 SSA 29.0

SO| 220,1 $G_ 4|?.? THA 14.2| [LJ 567.6 £L2 112.3 _LF 110.25

LAUNCH OAT[ APR 50 1964 FLIG_IT Title 76.00 ARRIVAL OAT[ JUL 15 1964

HELIOCENTRIC CONIC

RL 150.71 LAL -.00

RP 108.94 LAP -2.67

RC 55.998 GL -13.76

PLAN(TO(ENTR|C CONIC

C3 26,964 9NL S.196

LNCH AZNTH LN_H TiN(

90,00 0 52 35

9(3.00 $S 9 $8

100.00 2 IS 25

100.00 16 26 49

]|O.O0 3 36 54

I10.00 I? ZA 50

O|STAK[ _1.464

LOL 219.68 VL 26.705 5AL -?.58 AZL 92.67 HCA 88.59 _A 126,63 [CC .23005 |NC 2.6736 Vl 29.565

_OP _08.27 VP 37.Z_0 GAP -|0,64 AZP 9(_.07 TAL 207,40 TAP 295.99 RCA 9?,50 APO 155.76 v? 54.784

GP 10.31 ZAL 139.76 ZAP |7.92 EtS 328.55 ZA[ 145,27 [T[ 26.66 ZAC 88.31 [TC 268.07 CLP -14.74

OLA 9.19 RAL ?8.08 RAO 6SM.| VKL |2.179 PTH 2.19 VHP 7.242 OPA 36.63 P._P 117.35 [CC 1.4438

L-| T|NI[ _NJ LAT |NJ LONG /NJ R? ASC |NJ AZNTH |NJ T_N[ PO [ST T|M _NJ 2 LAT INJ Z LONG

25?8.09 -26,_8 65.?J 30?.63 100.62 l ]5 _J 1976.1 -Z4,64 S?.46

4_42,)| |3,80 197.|8 _02.67 65.05 16 Z? Z| 4042.3 10.32 190.23

2299,25 -Z?.64 45.0? _?.35 JOJ.8? 2 56 45 I699,3 -25.72 56.$0

4394.$8 J4,99 _78.39 3{_Z,10 63.8J |? 40 4 3?94,4 I|,31 J7J.49

2053,_8 -_0.98 25.50 306.43 |05.23 4 1| 7 |453,? -2B.$6 17.J3

42|2,?2 |?._9 162,92 ._00.42 60.43 |8 _5 5 3612.7 15,92 156.18

N|O-_OUR_I[ EXI[CUT|ON ACCURACY OR_|T D[T[RN;NAT]ON ACCURACY

$GT 216,9 8GR 448.? $63 |49,| ST |?0.5 SR 334.1 $S 583.7

RI_T ,2948 RRF -.3689 RTF -.6794 CRT -.7506 ORS -.9614 C$T .5680

$08 845.? 223 -.08?5 R|3 -.6987 L$A 516.9 M$A J40.9 $$A 29.?

$GJ ?35.| SG2 4|8.1 TffA 15,62 ILl 560.2 6LZ |04,4 4LF I|_.97

O|rF£R[NTJAL CCWN[CT/Oq$

ro[ .108A TRA -.35?8 TC3 .9612 8AU .Z258

RO[ -._O18 RRA .0252 RC3 .2?80 FAU .04?23

FD[ -.5449 FRA -.3332 FC3oI._J63 BSP Z04|

80[ .3207 8RA .5656 BC3 .6263 FSP -389

J692



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE APR 30 1964 FLIGMT TIM_ ?B.00 ARR|VAL CAT[ JUL |7 1_64

NEL1(XENTRIC CONIC

RL 190,71 LAL -.OO

RP 10J.95 LAP -Z,78

RC 97.801 GL -14.99

PLAN(.TOC{NTRZC CONZC

C3 26.383 VHL 5.|34

INCH AZNTH LNCH TZtAI[

90.00 D 55 J

90.OD 14 57 24

100.00 Z ZD 21

IO0.OO 16 14 43

110,00 5 57 41

II0,00 17 1) 54

016TANCE 208.169

LOL 219.68 VL 26.849 GAL -?.3? AZL 9Z.79 HCA 91.?3 SNA

LOP 311.44 ve 37.36_ GAP -9.80 AZP 89.91 TAL Z08,63 TAP

GP [].06 ZAL 140.78 ZAP Z0.63 Er5 331.34 2AE 142.9| ET[

12T,97 [CC .2226T ;NC 2.T653 w] 29.965

300,40 RCA 99,14 APO 196.00 v2 34.784

2T,64 ZAC 89.08 [rC 267.99 CLP -17.35

0LA 8.24 RAL 76.81 RAO 6368.1 VEL |2.133 P?H 2.|8 VHP

L-; T;M_ IN; LAT ;NJ LONG ;NJ RT ASC IN; AZNTH ;NJ TIM]

2539,83 -23.9D 63.J7 305.34 IDJ,B6 1 37 2I

4667._8 ]4.32 |96.6_ _J.JJ 63.4Z 16 13 1J

2264.62 -Z?,J) 4Z.63 _3.24 |03.0? Z 58 6

4417.82 13.65 179.78 500.36 64.20 17 28 23

2022.60 -30.40 2_.27 304.26 106.44 4 11 24

4232.60 18.66 164.08 Z98.9Z 60.82 18 24 27

O|FFER[NTIAL CCI_RECTI(_N$ N;O-COURS£ EXECUTION ACCURACY

TOE .|172 TRA -.3422 TC3 .3850 BAU .212| 5GT 724.1 $_q 437.2 $63 168.4

R0[ -.Zl41 RRA .0870 RC3 .3063 FAU .05205 RRT .5Z91 RRF -.4164 RTF -.6843

FOE -.6384 FRA -.4D87 rC|-].?OB3 BSP 2086 5GB 856.4 RZ_ -,0818 R]3 -.7089

B0[ .3074 BRA .333| 8C3 .6583 FSP -446 $G| "747.Z $GZ 418.4 THA 17.32

6.793 OPA 34.32 RAP I17.87 ECC ].4}_9

POCST TIN INJ 2 LA? INJ 2 LOnG

19_9.B -2_.D] 99.01

4067,4 11.08 191.69

1664.6 -23.06 _4.44

38|7.8 I2.05 172.B_

14Z2.6 -27.89 15.00

3632,6 14,63 137.29

ORBIT D[T[RNJNATION ACCURACY

ST 173.6 SR 318.6 SS 427.Z

CRT -.7992 CRS -.9548 CST .6115

LSA 341,7 NSA 149.3 $$A 29.1

ILl 350.9 EL2 95.B ALr 113.8a

LAUNCH OAT[ APm 30 1964 FLIGHT TIN(: 80.00 ARR|¥AL OATE JUL ]9 1964

H(LIOCENr_ZC CONIC OISTANC.£ Z14.897

RL 150.71 LAL -.00 LOL 2;9.88 VL 26.977 GAL -?.36 AZL 92.90 HCA 94.91 SMA 128.42 ECC .21660 ;NC 2.8976 VI 29.569

RP J08.94 LAP -Z,89 LOP 314.60 VP 37,456 GAP -9.0_ AZP 89.75, ?AL Z09.84 TAP 304.7§ RCA 100.60 APO |96.23 V2 34.784

RC 99.876 &L -15.41 GP 11.88 ZAL 141.6_ ZAP Z3.58 ITS 31_.94 Z4[ 14Z.76 [TE 28.91 2AC 89.92 [1C 267.96 CLP -20,51

PLA_TOC£NTRJ( CONIC

C5 25o698 YHL 3o069 OLA ?.)J RAL ?3,67 RAD 636_.0 V[L |Z.;16 PTH 2oj8 VHP 6.176 DPA 3_,11 RAP 118,23 [CC 1,4262

INCH AZNTH LI, ACH TZI4[ L-| TIM( IN; LAT IN; LONG IN; RT ASC ZNJ AZNTH IN; TIN] PC CST TIM IN; Z LATJNJ Z LOqNG

90.00 0 57 44 2503.65 -Z5.40 60.79 303.70 ;02.93 1 39 Z9 1905.6 -29._7 92.71

90.00 ;4 45 36 4892.76 13.23 200.t'0 Z99.78 65,84 16 3 4e 4092,6 11.84 199.16

100.00 Z ZZ 34 223J.99 -26.60 40.34 _O3.38 104.16 2 39 46 1632.0 -24,39 32.Z4

100.00 16 3 26 4441.85 16.33 IBI.ZO 299,24 64.62 17 17 _8 3841.6 12.80 ]?4,ZI

110.00 3 38 49 1993.38 -Z9.82 21.19 }0Z,34 |07.54 4 12 3 1393.4 -27,J3 13.0_

110.00 17 3 41 4252.92 19.}3 169,Z9 297.65 61.24 I8 14 34 3652.9 13,34 138.44

O|_F[R[NTIAL C(_RECTION$ M|O-C(_.IRS[ [X[CUTION ACCURACY OR6|T OETERM/NATION ACCURACY

TO[ .1267 TRA -._ZT3 TC3 .3994 BAU .2381 $GT YZS.4 9GR 4M.I SG3 190.3 ST 181.9 SR 300.0 $5 474.5

ROE -,Z846 RRA .0998 RC3 .3370 FAU ,03748 RRT .3659 RRf -.4689 RTr -,6886 CRT -.8443 CR$ -.9469 CST .6998

r0£ -.rAg; FRA -.4950 rC3-1.9214 8$P Z161 SG8 86_.9 RZ3 -.09T7 R15 -,?Z04 LSA 3T1.1NSA 143.8 $SA 28.6

80[ .2953 6RA ,342; 8C3 .6877 rSP -513 $G| ?57.9 $GZ 418.? THA 19.35 £1I 340.1 [L2 86.0 AIr ]19.]6

LAUNCH OAT£ APR 30 1964 FLIGHT TIRE 82.00 ARRZVAL 0ATE JUL 21 1964

HELI OC[NTRIC CONIC 01STANCE 221.584

RL 150.71 LAL -,00 LOt. 219.68 VL 27.090 GAL -7.35 AZL 95.01 HCA 98.07 SNA 129.16 [CC .21113 INC 3.0109 Vl 29,369

RP 108.94 LAP °2.98 LOP 317.76 VP 37.338 GAP -8.24 AZP 89.58 TAL 210.95 TAP 309.0Z RCA 101.91 APO 136.45 ¥2 34,T85

RC 61.614 GL -16.21 GP 12.80 ZAL I42._8 ZAP 26.71 ITS $_3.92 ZA[ 142.81 ]rE 30.49 ZAC 90.64 [TC Z67.96 CLP -23,64

PLAN_TOC{NTR;C CONIC

C3 25.943 VHL 3.054 OLA 6.40 RAL 74,66 RAO 63(_.0 V[L |_.121 PTH Z,|? VHP 3.990 CPA 36.02 RAP 118.46 [CC 1.4204

LNCH AZNTH LNCH TIN[ L-; T_/_ INJ LA 7 INJ LONG ;NJ RT ASC ;NJ AZN_H INJ TIN[ P_ CST TIN |NJ Z LATINJ 2 LONG

90.00 1 0 44 Z47_.3Z -24.89 38,36 302.09 JD_,96 J 41 38 1875._ -22.Y_ 50.96

90.00 14 _4 34 47J8.31 J3.94 201.74 298.67 66.28 13 33 13 4J16.3 12.59 194.66

lO0,OO 2 23 ? ZZOJ,Ji -26,07 38o_0 301,75 103,17 3 I 49 1601,1 -23,73 30,18.

100.00 15 32 5Z 4465,72 17.05 182.6_ 298,14 65.07 17 7 18 3865,7 13.53 173,60

110.00 3 40 20 1955.79 -29.Z4 19.Z5 _00.67 108.$5 4 13 6 1365.B -26,43 11.20

]I0.00 16 54 9 4273,84 ZO.01 166.32 296.58 61.69 18 3 23 _67_.8 16.DT 159.61

01FFERENTIAL CCI_RECT;ON$ MID-C(_JR$[ [xECuT|ON ACCURACY ORBIT D_TERNINATION ACCURACY

TO[ .1327 TRA -.3171 TC5 .6047 8AU ._4Zl _GT 7Z_.O _(_1_ 482.Z SG_ _14._ ST |86.3 SR Z7_.4 $5 929.?

ROE -.2430 RRA ,1|_0 RC3 .3701FAU .06330 RRT .4017 RRF -.524Y RTF -.6832 CRT -o8754 CRS -.9372 CST .6T92

FOE -,8729 rRA -.5899 FC3-Z,ISZ| 8SP 2181 8G8 871.3 R23 -.1186 R|3 -.7277 LSA 603.0 NSA 148.8 SSA 27.9

BOE .2769 8RA .3366 BC3 .7090 FSP -590 SGI 763.8 $GZ 419.7 THA 21,84 ELI 326.1 EL2 ?6.9 ALF 122,_9

_AUNCH 0AT£ APR 30 1964 FLIGHT t|lA_ 84,00 ARRIVAL CArE JUL 29 1964

OISTA_C£ 2Z8.249

-?.35 AZL 93.13 _A 101.23 5_A

-?._; AZP 89.39 ?_L 211.98 IAP

30,04 Er$ 33?,67 ZAE 143.05 EYE

129,86 £CC ,20838 ZNC 3.1260 v! ?9.565

313,2J RCA 103,06 APO J56,66 v2 34.78?

32.44 ZAC 91,8A E/C Z6_.OO CLP -26.9_

H(LIOC[NTR_C CONIC

RL 190,71 LAL -.00 LOL 2;9.88 ¥L 27.188 GAL

RP 108.91 LAP -),O? LOP 3_O,9_ VP 37.6J; GAP

RC 63.608 GL -|_,OO GP 1_.8_ ZAL 14_,9_ ZAP

PLANI[TO(ENTR_C CONIC

C3 23.283 VHL 5.028 OLA 3,30 RAL 7_.79 RAD 656_.0 V[L _Z.110 PTH Z.17 VHP 3.630 OPA 37.04 RAP 116.48 [CC 1.4161

LNCH AZHTH LNCH T11,q[ L-| T|I_ |NJ LAT ;NJ LONG ZNJ RT ASC INJ AZNTH |NJ TINE

90,00 1 4 5 2442,56 -24.37 56.46 300.?0 104.89 I 44 48

90,00 14 24 17 4743.98 16,63 Z03.31 297,76 66.75 15 43 21

IO0.O0 Z 28 Z 2171.81 °25.3) 36.19 _00.34 106.10 3 4 13

100.00 15 4_ I 4489.98 17.74 184.|Z _97.Z_ 63.34 16 5? _1

110.D0 3 42 14 1939,59 -28.66 17.43 299.2Z 109.49 4 14 33

110.00 16 43 19 4294,94 20.68 167.78 ZgS.?I 62.16 |7 56 54

DIFF[R[NT;AL CCI_R_CTJONS M|0-C(_IU_M[ [XI[_UTION ACCURACY

TO£ .|_62 TRA -.3104 TC3 .5999 8AU .Z449 $GT ?i?.Z SGR 50_.4 $G5 Z41.4

ROE -.Z|88RRA .IZT3 RC3 .4083 rAU ,07015 RRT .4346 RRF" -.582_ RTF -.67_9

r0£-1,0193 rRA -,8943 FC3-2,4020 89P Z191 $G6 874,3 R23 -,1433 R|3 -,7343

80_ ,297? BRA .3596 8C5 .?245 F_P -673 661 ?63.9 96_ 4_2.0 THA 24.88

POCST TIN IN; 2 LAT IN; 2 LO_C

1842.6 -22.09 68.53

4144.0 13.34 196.]?

13?J,B -23.08 28.25

3890.0 14.29 J77.02

1339.6 -Z5.73 9.48

3694,9 16.80 160.82

OR_|T O{T_RMINATION ACCURACY

Sr 189,I SR 233,5 $S 9?5,?

CRr -.8999 CRS -.9240 CST .6943

L$A 638.9 _$A 131.7 $$A 27.1

ELJ 308.9 [L_ 67.? AIr ]_5.87

1693



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1 1964J

,LAUNCH OAT/ APR 30 ]964 FLIGNT TINIE_ 86.00 ARRJVAL CArE JuL 25 /964

HIELIC_:ENTRIC CC_IC O|$TANCi£ 234.889

RL ]50.71 LAL -.00 L(_. Z19.68 VL Z7.274 GAL -7.34 AZL 93.Z4 N{A |04.]9 SNA 13'0143 [CC .Z0ZZ6 |NC 3.2436 vl 29.565

RP. I0_.133 LAP -3.|4 LOP 324.09 VP 3?.6Aft GAP -6.81 AZP 89.]9 TAL 212.90 TAP $]?.29 RCA 104.67 APO ;56.84 v] 34.790

RC 65.652 6L -1?.?8 GP ]A.94 ZAL ]43.3'8 ZAP 3).60 ETS 33'9.]4 ZA[ J43'.44 rTI r ]4.64 ZAC 92.93 FTC 268.]0 CLP -30.45

PLAN£T_(NTR ]C CONIC

C3 25.095 VHL 5.009 OLA 4.62 RAL 73.05 RAO 6568.0 V_L 12.]09 PTH Z.J7 VHP 5.900 DPA 38.20 RAP I|8.27 [CC 1.4130

LNCH AZNTH LNCH TIM[ L-I TIN[ IN] LAT ]NJ LCN6 IN] RT A$C |NJ AZNT'H ]NJ 7114[ PO CST T|N |NJ Z LAT |NJ 2 LONG

90.00 ] 7 46 ZA]3.]O -29.94 54.46 299.31 103.75 ] 48 ! 1813.1 -21.45 ,6.61

90,00 14 ]4 41 4769.75 17.92 204.69 297.04 67.24 15 34 l| 4169.7 |4.09 ]97.70

IO0.00 2 3,1 J9 21A3,73 -24.99 94.28 299.14 106.96 9 7 2 J54.5.7 *22.43 2*6.42

100,00 15 39 51 4514.95 18.AZ 183.6! 296,54 66.03' 16 49 6 5914,4 15.03 17'8.46

1|0,00 3 44 32 ]214,55 -28.06 15,72 297,97 110.93 4 16 ZT 131A.6 -ZS.0S 7.65

]10.O0 16 37 7 4316.29 Z].96 169.07 295.04 62.65 17 49 5 37/6.3 17.52 168.04

O]FKER[NTIAL CC_RECT|C_$ MIO-CCURSIE [XI[CUT|ON ACCURACY CRS]T 0ETERNZNA?]ON ACCURACY

TOE .]365 TRA -.3079 TC3 .5846 8AU .2467 SOT 701.6 SGR 524.0 SO9 271.0 ST ]89.5 SR Z2A.9 SS 630.6

ROE -.19|5 RRA .]43'] RC3' .4460 FAU .077A5 RRT .461| _ -.6410 RTF -.6389 CRT -.9192 CRS -.904A CST .6976

FO[-I.|TT! FRA -.8066 FC3'-2.67]8 8SP 2190 SOB 675.7 R29 -.17|9 R19 -.74|| LSA 678.0 NSA ]54.3 SSA 26.2

BO[ .Z351 BRA .3395 0C9 .7959 FSP -767 SGJ 764.7 $GZ 426.6 THA Z8.65 ELI 288.3 [LZ 58.2 ALF IZ9.69

LAUNCH OA 1[ APR 30 1964 rLZG/,,IT T_NIE 88.00 ARRIVAL 0A?[ JUL 27 1964

HEL](XENTRIC CONIC

RL 150.71 LAL -.00

RP 108.92 LAP -3.21

RC 67.740 GL -|8.37

PLAN4[TOC[NTRIC CON|C

C3 24.966 YHL 4.997

LNC_ AZNTH LNCH TIMI[

90.00 ] Z| 54

90.00 |4 5 4_

]00.00 2 95 0

100.00 15 25 19

I]0.00 3 47 11

110,00 ]6 29 32

O|$TANC[ 241.504

LC)I. 219.68 VL 27.948 GAL -7.39 AZL 93.96 HCA 107.35 _dAA J30.97 [CO .|987] ZNC 3.5646 v] 29.565

kOP 327.26 vP 97.792 GAP -6.14 AZP 88.98 7AL 213.72 TAP 921.27 RCA ]04.95 APO 157.00 v2 34.793

GP 16.J7 ZAL 14).67 ZAP 97.98 ITS 340.36 ZA_ J49.96 IT[ 37.76 ZAC 94.11 [TC 26_.25 CLP -34.17

OLA 9.75 RAL 72.43 RAO 65_.0 V[L |2.097 PTH 2.|7 VHP 4,998 OPA 99,50 RAP 117.82 [CO 1.4109

L-I T|IAE |NJ kA? _NJ LONG ]NJ RT ASC ]NJ AZNTH ZNJ TIH[ PC) C$T ?IN JNJ Z LAT]NJ 2 LONG

2964.64 -29._S0 52.$3 298.5] 106.56 I 51 99 1786.6 -20.S] 44.76

4795.67 17.99 206.49 296.3| 67.76 13 23 39 4]95.7 14.82 199.25

2116,61 -24.44 92.45 298.]3 107.77 9 JO 17 ]3|6,6 -Z].18 24.67

4598.94 19.09 187.12 296.02 66.33 16 40 58 3938.9 15.76 J19.9Z

1890.41 -27.A9 14.06 296.92 ]ll,16 4 18 47 1290.4 -24.37 6.31

4397._O 22.03 |70,99 294.55 63.17 |1 41 30 3737.9 18.25 163.30

NZ0-C(_UR$£ (X[CUT]_ ACCURACY ORSI? O[TERN|NATION ACCURACY

SOT 679.7 S_R 354.3 SO9 909.6 ST 18T.3 SR IgZ.5 SS 68_.9

RRT .4778 RRF -.698] RTF -.6929 CRT -.9_69 CRS -.6717 CST .6895

SO8 877.2 R23 -.199_ R13 -.7309 LSA 72_.2 NSA 156.5 SSA 25.Z

$G] 76_.0 $GZ 434.5 THA _.99 £L] 264,3 [LZ 47.7 ALF ]34,16

DIFFERENTIAL CORRECTIONS

TOE ,1335 ?RA -.9093 TC3 .3592 BAU .2462

ROE -.]603 RRA .1602 RC9 .4900 FAU .0_54J

FO[-].3604 FRA -.9933 rC3'-2.9619 BSP 2206

BO[ .2006 BRA .3483 6C9 .7435 FSP -879

LAUNCH OATE APN SO 1964

H£L]O(ENTR]C CON ZC

RL 150.7! _AL -.00

RP t08.90 LAP -3.26

RC 69.862 GL -]9.37

PLANET(_.ENTRIC CONIC

C3 24.a66 YNL A.969

LNCH AZN?H LNCH Tl)q[

90.00 ] J6 27

90.00 13 57 20

]00.00 2 39 9

]00,00 J5 17 Z0

110.00 3' 50 29

110.OO 16 Z2 29

FLIGHT _[N£ 90.00 ARRIVAL 0AT[ JUL 29 1964

01STANC_ 248.09_

_OL Z]_.6B VL 27.4]0 6AL -7.5| AZL 93.49 HCA 110.7] SNA 131.42 ECC .]9565 INC 3.4900 vl 29.565

_OP 330.43 vP 37.781 GAP -_.5| AZP 88.76 TAL Z]4.42 TAP _25.13 RCA 105.70 APO ]57.13 VZ 34.797

GP ]?.5] ZAL ]43.81ZAP 41.39 [TS _4].94 ZA[ 144.57 IT[ 41.28 ZAC 95._9 [TC 268.46 CLP -_8.13

0LA 2.89 RAL 71.96 RAO 6568.0 V£L |Z,09t PTH 2.16 VHP 4.7Z7 DPA 40.95 RAP 117.09 [CO 1.4096

L-J TJNI[ |NJ _A? JNJ LON_ ZNJ RT A$C JNJ AZNTH |NJ riME PO C$T TiN ]NJ Z LAT IN] 2 LONG

23'56._8 -22.75 50.?0 _97.69 107.33 l 35 44 1756.9 -Z0.16 42.98

4821.85 18.66 208.12 296.24 68.)l 13 l? 42 AZZ].B 15.55 _O0.82

2090.17 -23.88 _0.69 297,29 108.34 3 13 39 1490,2 -ZI.]Z 2Z.98

4569.79 |9.76 ]68.67 293.6? 67.]0 16 39 24 3963.8 16.49 181.40

1866.90 -26.91 12._] 296.05 11J.93 4 Z] 36 J266.9 -Z3,69 _.62

4359.63 22.69 171.75 294,29 63.72 17 35 9 3759.8 18.98 16A,56

0[FrERENr/AL CORREC?JOIJ

roe .1238 ?RA -.9178 ?C3 .3266 BAU ,2486

ROE -.JZSZ RRA .1783 Re9 .3976 rAu .0997_

F0[-].S6|] fRA-l.06|9 FC3-9,2623 ASP 2183

80£ .1760 6RA .3644 _C3 .747] PSP -989

N|O-COURS[ EXECuT_,_I ACCURACy C_'BIT OETERN|NATJC_ ACCURACY

SOT 649.2 SGR 392.1 SG9 3'38.0 ST |80.2 SR 157.2 SS 748.4

RRT .4741RRF -.7308 RTF -,5877 CRT -.9507 CRS -.8111 CST .6547

SGB 878.7 RZ3 -.2242 RI3' -,7634 LSA 769.Z NSA 158.4 SSA 24.2

$G] 756.1 SGZ 447.6 THA 39.50 ELl 236.Z EL_ 37.2 ALF 13'9.10

LAUNCH OAT[ APR 30 1964 r_Jr._IT T|M_ 92.00 ARR|VAL OAT[ JUL 31 1964

HfL_OCENTRIC CONIC

RL ]50.71 L_L *.00

RP ]08.69 _AP -9.91

RC ?Z.026 6L -Z/J.J8

PLAN(TO¢[NTR|C CONIC

c3 Z_._46 VHL 4.95_

LNCH AZNTN _N_H T|M_

90.00 I 2] 29

90.00 19 _9 21

]00.00 2 A3' 46

100.00 15 9 5]

IIO.O0 3 54 10

110,00 16 15 36

OJFg[R[NT|A_ CQRR[CT_N$

TOE .1072 TRA -.99_9 _C9 .4640 8Au ,2492

ROE -.0836 RRA .]975 RC3 .5697 FAU .]02AA

r0[-1,?793 FRA-|.1994 FC9-9.5699 8SP 2J72

BO[ .1372 BRA .9871 BC9 .7503 FSP -1]00

0JSr_NC[ 25a.63_

LOt. 219.68 VL 27.463 GAL -?.49 AZL 99.62 HCA 119.87 SNA 13'].79 ECC .19302 ]NC 3.6207 v] ?9.565

_OP 33_.60 VP 97,623 GAP -4.89 AZP 88.39 TA_ 213.01 TAP 328.68 RCA 106.35 APO 157.23 v2 94.802

GP |#.97 ZAL |4_._ ZAP 43.64 [T$ 349.34 ZA[ 145.20 IT[ 45.47 ZAC 96.77 [TO 268.73 CLP -4Z.33

0LA Z.OZ R£_ 71._0 RAO 65(t41,0 VEL 12.092 PTH 2.16 vHP 4.485 OPA 42,51 RAP 116.05 ECC ],4089

L-| TJlA£ |NJ LAY JNJ LONG |NJ R? A$C JNJ AZNTH |NJ TlXE PO CST TIN [NJ 2 LAY IN] Z LONG

2329. S| -22.18 48._0 297.09 108.07 2 0 |9 1729.5 -]9.5J A].24

4_48.A9 19.3_ ZO9.79 295.95 68.69 15 |0 13 A2iB.A ]6.28 202.44

2064.11 -29.)O 26.9? 296.62 109.27 9 ;8 10 ]464./ -20.46 21.33

4389.06 ZO.A2 190.23 293.46 67.68 ]6 26 20 9989.J J7.22 182.93

J649.76 -26.9] ]0.9? _93,93 112.66 4 _4 34 1243.6 -29.0J 3.37

4982.]8 23o_6 179.14 294.07 64._0 17 28 38 3782.2 19,71 165,90

N|O-¢Ot,_lSl[ [X[CUTZON ACCURACY ORBZT O[7[RN]NATJON ACCURACY

SOT 619.0 $GR 697.9 SG9 979.9 ST J69.] SR J20.9 $$ $09.4

It_T .44|9 RRF -.7979 RTF -.5]74 CRT -.9696 CR$ -.67?5 CST .58_2

SGB 684.6 R23 -.2341R]9 -.7846 LSA 820.0 MSA J59.8 SSA 23.2

SGI 73J.5 SG2 466.7 THA 47.57 ELI 206,2 EL2 26.4 ALF 144.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH DATE APR }0 1964 FLZGHT TZNa[ 94,00 ARRZVAL OAT[ AUG Z | 964

H[LI O([NTRIC CONIC 0[$TANC[ Z61.189

RL 150.?| LAL -,00 LO¢. 119.68 VL Z?.506 GAL -7.47 AZL 95.?6 HCA 117.03 SNA 131.10 [CC .19D76 JNC ).?_8|

RP 108,87 LAP -).35 LOP 336.77 yP 37.860 GAP -4.3J AZP 88.29 TAL 215.47 TAP 332.5J RCA 106._0 APO 157.50

RC 74.Z|4 GL -21.01 GP Z0,54 ZAL 143.70 ZAP 50.1| ET$ 344,81ZA£ |45.78 £T[ 50.40 ZAC 98.25 [TC Z69.07

PLAN[TO_[NTRIC COINIC

C5 14.841 VHL 4.984 OLA 1.14 RAL 71,36 RA0 6568.0 VEL 11,09Z PTH 2.16 VHP 4.Z73 OPA 44.13 RAP 114.69

vl 29.565

v2 34.807

CLP -46.78

ECC 1.4088

LNCH AZNTH LNCH TJI_ L-J TIME JNJ LAT |NJ LONG IN| RT ASC JNJ AZMTM IN| TIME PO CST TIN IN| Z LAT IN| Z LONG

90.00 J Z? Z 2_02,23 -21,59 47.1J Z98.51 108.77 Z 5 25 170Z.Z -J8.83 39.53

90.00 15 4| 58 4875.61 18.98 ZI|.51 Z95.9| 69.50 15 3 13 4Z75.6 17.01 Z04.10

100.00 Z 48 35 2038.14 -ZZ,?I Z7.27 Z96.10 109.98 3 Z| 53 1438.1 -19.78 19,70

100,O0 15 Z 47 4614.93 21.08 191.89 295.45 68.30 16 19 4! 4014,9 17.9§ |84,50

llO.00 5 58 12 1820.?Z -ZS.?O 9.46 294,80 1]5.36 4 Z8 43 1Z20.7 o22.51 1,94

]J0.O0 16 9 48 4405.1J 24,O3 174.58 194.07 64.92 17 23 13 3805.1 20.45 167.27

O]FF[RENTKaL CORRECTIONS MIO-CC_JRS{ IX[CUT|ON ACCURACy C3R6[T OET[RMINATION ACCURACY

TO£ .0840 TRA -.5540 TC3 .3963 6AU ,25|7 $GT 575.4 SGR 692.8 SG5 411.| ST |56.Z SR 90.6 S$ 875.1

RO[ -.0408 RRA .Z182 RC3 .6461FAU .11]Z9 RRT .3709 RRF -,8387 RTF -.41Z9 CRT -.9516 CRS -.3553 CST .4586

FO[-Z.0155 FRA-1.3267 FC3-3.8787 BSP ZZIO SGB 900.5 RZ3 -.Z093 R13 -.8195 LSA 876.6 NSa 160.8 SSA ZZ.2

80[ .0933 8RA .4158 8C3 .7580 F;P -JZZ7 SGI 755,7 5GZ 489.9 THA 58.36 EL| 178.9 ELI Z4.3 ALF |50.49

LAUNCH DATE APR 30 1964 FL|GHT TIIaE 96.00 ARRIVAL 0ATE AUG 4 |964

HELJ_4_ENTRJC CONIC 0XSTANCE Z67.696

RL ]30.?J L_L -.DO LOt. 219.68 VL 27.540 GAL -7.43 AZL 93.90 I'_A lZ0.Z0 SNA 132.33 ECC .18882 INC 3.9034 vl 29.565

RP |08oa5 LAP o3,37 LOP 339.94 UP 37.890 GAP -5.75 AZP 88.03 TAL Z15.81 T_P 336.0Z RCA 107.$6 APO 157.54 v| 54.813

RC 76.417 GL -21.89 GP ZZ.Zl ZAL 143.45 ZAP 54.79 ET$ 346.40 ZAE 146.21ETE 56.06 ZAC 99.82 ETC 269.48 CLP -51.48

PLA_TOC[NTRIC CONIC

C3 Z4.867 ¥HL 4.987 0LA .24 RAL 7].Z4 RAO 65_.0 VEL |Zo093 PTH Z,16 VHP a,093 DPA 46,06 RAP 112.96 ECC 1,4092

LNCH JZNTH L_(H T|_ L-I TIldE |NJ LAT

90.00 | 33 10 2174,70 -ZO,gg

90.00 13 5a 49 4903.6_ L_0.6A

100.00 Z 54 38 201].93 -ZZ.09

]00.00 |4 56 Z 4641.63 21.74

110.00 4 3 B J?9?.SZ -Z5,06

szO.O0 16 4 1 4418.83 _a.?l

OIrK[R[NTIaL CC_R[CTION$

TO[ .0501 TRA -.3841 TC3 .31|] 0AU ._56|

ROE .0089 RRA .Z388 RC3 .7047 FaU .11966

rD[-Z.Z569 FRA-J.aagl FC3-4.J659 66P 2264

8o£ .0510 8R4 ,45ZZ 8C3 ,7704 rsP -1_45

]NJ LONG JNJ RT A$C JNJ AZNTH IN| TIME PO CST TIM IN| Z LAT 1_J 2 LC_G

45.33 296,16 109.46 2 11 5 |674.? -|8.14 37,81

213.31 296.03 70.17 14 56 32 a303.7 17.75 Z05.83

Z5,57 295.72 110.67 3 Z8 10 1411.9 -19.08 18.07

193.60 295.58 68,96 16 15 24 404|.6 18.69 |86.15

?.96 294,39 |]4.03 4 33 6 |197.5 -_1.60 .51

176.09 294._3 6_.59 17 17 50 3828.8 21.Z0 168.?0

MI0-COURS[ EXECUTiON ACCURACY O_'81T 0ETERNINAT|ON ACCURACY

SGT 541.5 $GR 754.6 $63 446.9 ST 144.7 SR 85.6 SS 935.0

RRT .1384 RRF -.$720 RT¥ -.2509 CRT -.8164 CRS .5104 CaT ,22]5

aG8 929.4 R_3 -.|368 R15 -.8613 L$A 935.9 MaA J61,3 SaA _1.J

SG| 774.9 aGZ 513.1 THA ?Z.3Z ELI 161.2 [LZ 44.1 aLF 15|.98

LaONCH oJr( APR 30 1964 fLIGhT fINE 98,00 ARRIVAL OaT[ AUG 6 1964

H[L[C_[NTRIC CON|C 01STANCE 274.174

RL 1_0,71 LAL -,00 LOL 2|9.68 VL Z?.567 GaL -7.40 AZL 94.06 HCA |Z_.36 SMa |32.5_ ECC .18717 |NC 4,0585 vl 19.56_

RP 108,83 LAP -3.39 LOP 343.11 UP 37.916 GAP -3.Z1 AZP 87.77 TAL 216,05 TAP 339.41 RCA 107.7i APO 1_7.35 v2 54.820

RC ?8,660 GL -ZZ.80 GP 13,98 ZaL 143.07 ZaP 58.64 Eta 348.|_ ZA£ |46,38 ET[ 62.43 ZaC 101.49 ETC _69,95 CLP -56,41

PLAN[TCX[NTRIC CC_qJC

C3 24.923 VHL 4.992 OLA -.6e _AL 71.22 RA0 6568.0 V[L 12.095 PTN 2.16 VHP 3.945 OPA 48.00 RAP 110.87 [CC 1.4102

LNCH AZNTH LNCH TINE L-J riME JNJ LAT IN| LONG JNJ RT Aac INJ AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

90,00 l 39 5? 2246.59 -20.33 43.52 295.93 J10.14 2 17 24 1646.6 -l?.4J 36.07

90.00 15 _? _$ 493Z.87 11.30 215,19 296.30 70.89 14 _0 6 433Z,9 18.$O 207.64

I00.00 3 0 59 1985.23 -21.44 23.85 Z95.48 111.35 3 5A _ 1585.Z -18.35 16.41

100,00 14 49 33 4669.47 22.41 195.39 295.87 69.68 16 ? Z| 4069,5 |9.44 187.86

110.00 A 8 50 1?75.8_ -24.40 6.44 294._Z lJ4.TZ 4 39 4 1175.9 -_0.86 359.09

JJO,OO 15 58 3J 4453.58 25.3_ |77.69 294.55 66.3| 17 I| 43 3853.6 21.97 170.2J

O[rr[R[NrlA_ CC_RECT|ON$ MIO-COURSE EXECUTION ACCURACY OR6IT OETERM[NATION ACCURACY

TO[ .0070 TRA -.4Z]0 TC5 ._lZZ _Au .2649 SGT 5Z7.7 aGR $24.5 aG3 481.3 57 145.5 SR 118.0 SS 998.0

ROE .0640 RRA .2599 RC3 .7661TAU .12751 RRT .04Z5 RRF -.0991RTF -.0319 CRT -,7135 CRS .759Z CaT -.1272

_0(-2.5049 FR4-1.5619 FC3-4.4193 _$P 2a|z aG8 9?8.8 R_5 -.0329 RI3 -,8985 LaA 100_.2 NSA 16|.8 S$A 20.0

80[ .0844 _A .4948 8C3 .7950 F;P -1468 $GJ 824.8 852 526.9 ?HA 87.36 EL| ]?4,0 [L_ 69,] ALF 143.19

LAUNCH OAT[ aPR 30 1964

HELIOCENTRIC CONIC

RL 150_71 LAL -.OO LOL 119.68 ¥L Z?.586 GAL

RP 108.81 LAP -3.39 LOP 346.18 uP 37.936 GAP

RC 80.912 G_ -Z3.77 GP Z5.8Z 2AL 14Z.56 ZAP 64.61 ET$ _50,09 ZAE |46.Z1ET[ CLP -61,56

PLAN(TO_[NTRIC CONIC

C5 25.011 VHL 5.O0| 0LA -1.65 RaL 71._1 RA0 65_.0 ¥EL 1Z.099 PTH _.]7 VHP 3._30 0Pa 50.00 RAP 108.41 [CC 1.4|16

LNCH 4ZNT_ LNCH TJNI[ L-] TIM_ ]NJ LaT IN| LONG JNJ RT 48C I_J 4ZMTH IN| TINE PO CST TIM IN| _ L4T JNJ _ LONG

90.00 1 A? Z8 2217.36 -J9.64 41.67 195.84 110,8Z 2 Z4 15 1617.6 -16.63 34.28

90.00 13 Z| 3 4983,64 Z1,97 117.ZO _96.75 71.67 14 43 49 4563.6 19,E6 E09.57

100.00 3 $ Z 1957,6a -L>0.74 12.10 295.38 llZ.OZ 3 aO 40 1357.6 -17.57 1A.TA

100.00 14 43 12 4698.80 13.09 197.51 Z96.3| 70.47 16 ] 30 4098.6 Z0.22 189.69

130.00 • 14 31 1749.51 -23.69 4.90 293.98 115.39 4 43 41 1149.5 -20,08 357.62

liD.DO 15 53 12 4479.69 26.J0 179.39 295.03 67.09 J? ? 51 3879.7 22.76 J7J.82

DIffERENTIAL CORRECTIONS MI0-COUR_ _CUTION ACCURACY ORgIT OETERNINAT|ON ACCURACY

$GT 54_.9 $G_ 897.0 aG3 _10.4 ST I?0,Z aR ITZ.Z 56 1056._

RRT -,ZOZ8 RR_ -.9Z_0 RTF .2293 CRT -.794| CRS .909Z CST -,4921

$68 1090.6 R23 .0578 R13 -.9192 LSA 1071.A MS4 16_.0 S$A 19,0

$GJ 907.5 $GZ 529.3 TH4 |00.74 EL| 229.3 EL2 77.7 ALF 13A.58

TO[ -.0•91 TR4 -.4671 TO5 ,0964 8AU .Z780

RO£ .IZZ9 RRA .Z791RC3 .8159 FaU .13588

r0[-z.7398 FRA-J,647_ FC3-4.$345 86P Z6ZZ

806 .|3ZA BRA .5441 BC3 .83J6 F;P -|5_5

FLIGHT TI1_[ |00.00 aRRIVAL CAT[ AuG 8 1964

0|aTANC[ 280.625

-7,35 4ZL 94,_3 HC4 I16.53 5M4 |31,69 ECC ,]8576 INC 4.?253 VI _9,365

-2.69 AZP 8?,48 TAL 216.J7 TAP 341.69 RCA 108.04 APO 157,33 V2 34.8?7

69,33 ZAC J03.13 ErC Z?0.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH 0ATE APR _0 1964 FLIGHT TIN[ IO_.00 ARRIVAL 0ATE AUG I0 1964

HEL|C_[NTRIC CON|C 01STANC E Z87,048

_L 150.7! LAL -.00 LO(. Z19.68 YL 27,$99 GAL -?.29 AZL 94.41 HCA 129,69 SNA 132.78 ECC .18436 [NC 4.4063 _1 29.565

RP |00.79 LAP -3.39 LOP _9.46 vP }?.953 GAP -Z.I9 AZP 87.J8 TAL ZJ6.I? TAP 345.86 R_A lOS.E? APO 157,Z8 V2 54.835

RC 83.179 GL -24.80 GP 27.?} ZAL 141.9Z ZAP 69.66 [TS 35Z.25 ZAE J45.61 ET[ 76.56 ZAC 105.05 [TC Z?l,O? CLP -66,87

PLANE TO_[NTR]C CONIC

C3 25.135 VHL 5.0J4 0L4 -Z.66 eAL 71.50 e40 6568,0 VEL IZ,104 PTH Z.17 VHP }.T41DPA 52.04 RAP 105.59 £CC 1.4137

LNCH AZNTH LNCH TIN[ L-I TJN[ IN| LAT IN| LONG |NJ RT A$C IN| AZNTH IN| TXNIE PO CST TIN IN| Z LAT IN| 2 LONG

90.00 I 55 47 2187.20 -18,89 39.76 Z95.89 1II.49 2 32 IA I587.2 -15.8J 32,44

90.00 13 14 18 4996.44 22.66 219,36 297._2 72.55 lA 37 54 4396.4 20.06 211.6_

lO0.O0 3 15 53 19Z8.81 -ZO.O0 Z0._8 Z95.42 11Z.69 5 48 2 13Z8.8 -16.7_ 12.99

100.00 14 36 5_ 4730.06 Z3.79 199.37 296,9Z 71.34 1_ 55 43 4190,1 21.0Z 191,6?

ll0.OO 4 21 I7 1724.10 -Z2.94 3.31 Z93.98 IJ6.D6 4 50 J 1124.1 -Ig. Zfl 356.12

110.00 13 47 58 4507.54 Z6.82 181.23 29_._ 67.97 17 3 6 3907.3 23.59 175.56

Otrr[R[NTIAL C_RECTION$ NJD-CCt)R$[ JIll[CUT;ON ACCURACY ORe_T OET[RNJNATiON AccueAcv

rOE -.IJ79 TRA -.3ZOJ TC3 -.0324 8AU .Z970 SGT 611.1 SGR 971,8 SG3 533.6 ST 223.7 SR 237.1 SS 111J,4

RC£ .1860 RRA .2963 RC3 .8832 rAO .13880 RRT -.4384 RRF -.9362 R?F .4696 CRT -.88Z8 CRS .9603 CST -.?Z93

FD£-2.95T3 feA-l.TO60 FC3-4.7737 88P 2932 $68 1148.0 RZ_ .1149 RI_ -.9316 LSA 1146.7 NSA 162.1 SSA 17.B

6DE .ZZ02 8RA .5987 tiC3 .8838 FSP -1646 6G1 1022.0 SGZ SZZ.9 THA l|l.lZ £L1 316.3 £L2 78,8 ALr 133.11

LAUNC_ OA rE APe 30 1964 FLIGHT TIN[ 104,00 ARRIVAL DATE AUG J2 ! 964

H[LIO([NreIc CONIC

RL J50.71 LAL -.00

RP |08.76 LAP -3.37

ec _.458 _L °25.92

PLAf_TO_[NTeIC C(3_1I_

C3 Z5.305 VHL 3.03_ 0LA o3,75 RAL

LNEH AZNTH LNCH TIM( L-| TINI[ JNJ LAT

90.00 Z 5 3 _153.1Z -J8._8

90.00 13 7 ZZ 5031.84 23.36

I00.00 3 Z4 38 1898,37 -|9.J9

IO0.00 |4 30 28 4763.82 ZA.50

110.00 4 28 SZ 1697.32 -ZZ.13

110.00 15 42 44 4537.63 27,57

OIFF[R[NTIAL CCIffRECTION_

TO_ -.J993 TeA -.3793 fC3 -.1708 8AU .3Z_O

ROE .2534 eeA .3112 RC3 .9394 FAU .J4144

rD£-3.1533 FRA+I.736J FC3-4.8391 88P 3351

60E .3224 geA .6_77 8C3 .9519 FSP -I?IZ

0ZSrAN(E Z93.443

LQ. Z19.68 VL 27.605 GAL -7.23 AZL 94.61 H_A 132.86 S#AA 132.8Z [CC .|8354 INC 4.6052 vl 29.565

LOP 3f2.64 VP 37.965 GAP -1.71 AZP 86.86 TAk 216.07 TAP 348.93 RCA 108.45 APO 157.20 vZ 34.843

GP 29.68 ZAL |41.14 ZAP 74.70 ETS 554.65 ZA[ 144.53 ETE 83,8) ZAC I06.92 Eft 271,70 CLP -72.31

71.79 RAO 6368.0 VEL 12.1|| PTH Z,I? VHP 3,698 OPA 54.09 RAP 102.4§ [CC |,4|65

JNJ LONG JNJ RT AsC _NJ AZNTH IN| TIN[ PO (ST TIN _NJ _ LAT |NJ 2 LONG

37,75 296.07 IlZ.I? Z 40 58 1555.1 °I4.9Z 50.50

2Zl.72 Z98.09 73._3 I4 31 I4 44_1.8 20.88 ZIS.gz

18.38 Z95._9 113.37 3 36 17 J298.A -1S.86 11.1_

201.62 297.71 72.32 15 49 52 4163.8 21.86 193.83

1.65 294.|; 116.74 A 57 9 1097.3 -18.36 354.3_

183.25 296._1 68.95 16 _8 ZZ 39)7.6 24.46 175.46

NZDoC(_JR_ EX[CUT;ON ACCURACY OR8|7 OETEeN|NATION ACCURACY

SGT 7Z0.0 8GR 1047,5 $G3 550.1 ST 301.5 5R 309.0 $5 1164.1

RRT -.613| RRF -.9489 RTF .6463 CRT -.93J8 CRS .9808 CST -.8502

SG8 IZ?J.O eZ3 .I434 RJ3 -.9412 LSA IZ30.9 NSA 162.0 9SA 16.7

SGI lj63.3 S6Z 5IZ.J THA 1J8.98 ELI 424.3 (LZ 79.? ALF 134.24

L_UNCH GArE XPR ]0 1964 FLJGNT TIME 106.00 ARR|VAL GATE AUG 14 J964

HELI C<ENTRIC CONIC

RL 150.?1 LAL -.00 LC_. 219.68 VL 27.606 GAL

aP |08,75 LAP -3.35 LOP 3SS.81 V9 )7.974 GAP

RC 87.749 GL -27.15 GP 31.68 ZAL 140.ZZ ZAP

PLAN[TO_ENTRIC (ONJC

C_ Z_,53| VHL 5.053 0LA -4.92 RAL

LNCH AZNTN LNCN rJNE L-| TIN[ IN| LAT

90.00 2 15 Z5 21Z0.79 -I?.I9

90.00 13 O JO 5070.57 Z4.08

lOO.OO 3 3A Z7 1883.8_ -18.29

;O0.oO IA 23 49 _800.7A 23.Z4

110.00 4 37 Z3 1668.80 -ZI.Z5

110.00 1_ 37 ZZ 4970.56 Z8.38

0IFFEeENTIAL CORRECT|ON8

TOE -.2953 Tea -.8444 TC3 -.3|73 BAU .3_|6

ROE .SZZ? eeA .)ZIG RC3 .9799 rAU .1416l

F0[-3.3070 reA-l.TZ33 _C3°4.8020 BSP 38Z6

60[ ._3?A 86_ .?199 8C3 1.0_O1 rsP -I737

DISTANCE 299.813

-T.16 AZL 94.8_ HCA 1_6.03 S_A 132.85 ECC .18268 INC 4.6235 vI 29.565

-1.25 AZP 86.5Z TAL 215.86 TAP 351.89 RCA 108.56 APO IS?,09 V2 34.852

79.6_ Er$ 357.29 zAE 142.97 ETE 90.86 ZAC 108.66 ETC _72.36 CLP -77.82

72.19 RAO 6368.0 VEL 12.121PTH 2.J? VHP 3.68) OPA 56.13 RAP 99.02 ECC 1.4202

_NJ LONG |NJ RT ASC IN| AZNTH |NJ TINE PO CST TEN IN| _ LAT IN| Z LONG

35.63 Z96.4J 112.86 Z 50 46 1320.8 -13.94 28.45

ZZA.SZ Z99.06 74.64 14 _4 41 4470.6 _1.74 216.43

16.38 295.90 114.06 4 5 32 1265.8 -1,.89 9.2_

204.|2 Z98.69 73.44 15 43 S0 4200.? _2.73 196.22

359.91 294.39 117,43 5 3 12 1068.8 -17,40 352.89

18_.49 Z97.54 70.06 J6 33 33 3970.6 25.36 J77.58

N|D-COUR_[ ExECUTiON ACCURACY (_8|T DETERMINATION ACCURACY

$GT 867.7 Sr_t ||lT.I SG3 536.3 ST 400.8 SR 383.1 SS 1208.7

RRT -.7306 RRF -.9585 RTF .7609 CRT -.9569 CRS .990I CSr -.9108

SGB |4|4.5 RZ3 .16Z6 RI3 -.9487 LSA 1319.8 NSA |62.2 SSA 15.5

SGI 1323.1 SGZ SDO.2 THA 125.37 ELI 518.4 EL2 81.3 ALF 136.35

LAUNCH OA TE APe 30 1964 FLIGHT TINI[ 108.00 ARRIVAL OAT[ AUG 16 1964

HELIO(£NTeIC CONIC 0|STANC£ 306.J5_

eL JSO.7j LAL -.00 LOt. 219.88 Vk 27.601 GAL -7.08 AZL 95.07 HCA 139.Z0 SNA 132.80 ECC .18196 INC S.0728 V! Z9.565

RP |08.70 LAP o3.31 LOP _38.99 VP 37.979 GAP °.81 AZP 86.16 TAL 215.36 TAP 394.76 RCA 108.63 APO 156.96 v2 34.862

RC 90.049 GL -28.48 GP 33.72 ZAL 1_9.I4 ZAP 84.45 ET$ .I8 ZA[ 140.97 [T[ _7.4_ ZAC 110.87 ETC _73.04 CLP -83.32

PLAN[TO([NTe| ? CONIC

C) 23.834 VHL 5.083 OLA -6.19 eAL 7_.69 RA0 63(_.0 VEL 12.133 PTH Z.17 VHP _.702 0PA _.16 RAP 95._9 [CC 1.4252

LNCH AZNTN LNCH TINGE L-| TJVA[ |NJ LAT ZNJ L(_NG IN| RT A$C |NJ AZNTN JNJ ?|HE PO CST T|N ZNJ _ LAT IN| Z LONG

90.00 Z Z? 4 Z083.8_ -16.J9 33._1_ 296.90 II)._§ 3 J 48 1483.7 -12.87 _6.26

90.00 12 3Z Z9 _1|3°54 24,83 ZZ?.ZS .300.24 75.9_ 14 J7 43 4513.5 22.63 219._6

|00.00 3 45 28 18)O.?Z -I7.3J I&.Z4 296.38 I14.76 4 15 $9 1230.7 -I3.82 ?.l_

JO0.O0 14 I8 46 4841.?0 Z6.0J L=>06.92 Z99.90 74.72 15 37 28 4241.? 23.66 J98.9J

110.00 A 48 99 16_8.11 oZO.Z7 3_8.06 Z94.82 118.|3 S 14 IT 1038.I -16.3_ 351,13

|10.00 IS 31 44 4607.08 29.18 186.0| Z98.80 71.35 16 A8 31 4007.I _6,36 179.97

oIrr[R[NTIAL CCIffRECTION_ N|0-COURS[ EX£CuTION ACCURACr CR81T 0ET[RNINATION ACCURACY

TO[ -.4057 TeA -.7128 TC3 -.4682 8AU ._8_6 8G? IO&Z.6 8C*R J|83.3 SG3 354.3 ST 517.8 SR 460.9 SS |249.8

R0E .39_8 RRA .3Z7| RC3 J.014_ FAU .J_9_7 RR? -.8049 RRF -.9661 RTF .8312 CRT -.9699 Ces .9948 CST *.94Z6

rD[-3.4284 rea-].8808 FC3-4.6770 BSP 4386 $68 J_77.1RZ3 .17J6 RI) -.9fl30 LSA J4|9.9 NSA ]62.3 S$A 1a.Z

80[ .5668 Sea .?843 8C3 |.1185 FSP -1744 8GI J499o4 SGZ 488.6 THA J30._ EL1 688.0 EL2 84.5 ALF 138.43
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. I, 1964)

LAUNCH OAT[ APR 30 1964 FLIGHT TIldE 110.00 ARRIVAL 0ATE AUG 18 1964

HELIOCENTRIC CONIC

RL 150.71 LAL -.00 LOt. Z19.68 VL Z7.59Z GAL

RP 108.67 LAP -3,Z? LOP 2.17 YP 37,98Z GAP

RC 9Z.397 GL -29.93 GP _5.B4 ZAL I37.90 ZAP

PLANETOCENTRIC CONIC

C_ Z6.Z4| VHL 5.1Z5

LNCN AZMTH LNCM TIME

90.00 Z 40 16

90.00 12 44 5

100.00 3 57 58

JO0,O0 14 9 5

110.00 4 57 53

110.00 J5 Z5 39

01FFERENTIAL C_RECT](_I8

rOE -.5317 TRA -.TS)T TC3 -.6J25 gAU .4Z|6

RCE .4705 RRA .)Z8Z RC3 1.0341 FAU .1147Z

FOE-5.4945 FRA-I.5959 F23-4.4448 8SP 4963

80[ .7100 8RA ,8489 8C3 1.Z019 FSP -|703

0I$TANC[ 31Z.473

-6.99 AZL 95.)5 MCA 14Z.37 SNA 152.73 [CO .181)7 INC 5.3542 vl 29.565

-.18 AZP 85.76 TAL Z13.16 TAP 357.53 RCA 108.66 A PO 156.80 vZ 54.8?2

88.99 ET$ 3._Z ZAE J38.58 ETE 103.39 ZAC 112.96 [TC Z73.72 CLP -88.75

OL4 -?.59 RAL 71.Z9 RA0 6568,1 VEL lZ.l|O PTH 2.18 VHP 5.758 OPA 60.Z0 RAP 91.61 [CC 1.43/9

L-] riM( ]NJ LAT IN] LONG IN] RT ASC ]NJ A_NTH |NJ TIME PO CST TIN IN] 2 LAi IN] 2 LONG

2042.98 -15.07 30.90 297.58 114,26 5 14 19 1441.0 -||.67 25.87

5161.93 25.39 Z)0.19 101.68 77.44 ]4 10 7 456].9 23.60 Z22.49

1792.34 -16,20 11.91 297.04 I]3,47 4 27 50 1192,5 -]2.64 4.95

4887,a] 26._0 210.12 301.36 76.23 15 30 )Z 4287.8 24.64 _01.98

1604.73 -19.19 356.08 293.45 118.85 5 24 57 1004.7 -|),19 349.24

4648.]? _0.04 ]90.90 _00.34 72._6 36 43 7 4048.Z 27.40 182.71

N]OoCOUR$1[ EXI[CUT]ON ACCURACY CIR8]T 0]TERMINATION ACCURACY

$GT 1236.7 $GR 1236.9 $G) 541.5 ST 651.5 SR )38.? S) 1281.9

RRT -.8106 _ -.9719 RTF .8741 CRT -.9770 CR5 .9971 CST -.9605

SG8 1750.S RZ3 .178] RI) -.9597 L$A 1526.8 N$A 162.9 5SA IZ.9

SOl 3683.9 5GZ 478.4 THA 134.94 ELI 840.6 EL2 88.9 ALF 140.54

LAUNCH OATE APR 30 1964 FLIGHT TIM( ]lZ,O0 ARRIVAL OAT[ AUG Z0 196A

HEL](XENYRJC CONIC O]$TANCE 3]8.76)

RL 150,71 LAL -.0O LOt. Z|9.68 VL 27.)78 GAL -6,89 AZL 95.68 HCA 145.54 SNA 132.61 ECC .|8089

RP 108.64 LAP -3.Z1 LOP 5.16 VP )?.98_ GAP .01 AZP 85.11 TAL 214.68 TAP .ZZ RCA 108.64

RC 94.870 GL -31.58 GP )8.0) ZAL 136.47 ZAP 93.20 ETS 6.72 ZA[ ])S.82 ETE 108.69 ZAC ]15.18

PLANE TCXENTR|C C(_NIC

C3 26,79| VHL 5.|76 OLA -9.|3 RAL 74,00 RAO 6568,J VEL |2.]72 PTH 2,18 VHP 3.852 0PA 62.28

LNCH AZMTN LNCH T|NE L-I TII4E ZNJ LAT ]NJ LONG INJ RT A$C INJ AZMTH _NJ TIME PO CST TIM

gO.00 2 53 23 1997.89 -11.79 Z8.Z1 298.49 ]14.98 ) 28 41

90.00 12 34 39 5217.32 28.)) 234.4? 101.42 7_,24 14 I 37

100.00 4 |Z 13 1749.90 -14.94 9.41 297.92 1J6.20 4 41 25

100.00 14 0 28 4940.53 27._ Z]_.81 103.14 78°0) 15 ZZ 49

|JO.O0 5 JO 19 |568,09 -17.97 )_.94 298.25 ]19.18 5 )6 27

|J0.00 15 |8 54 4695.12 30.93 194.27 302.21 74.67 16 37 9

OZYFERENTtAL C_RECT[ON5 MIO-C_4JR$( EXECUTION ACCuRAC_

TOE -.6748 TRA -.8553 TC3 -.7499 8AU .A586 5GT ]442.2 8GR ]284.6 $G) 518.8

RO( .5480 RRA .1188 RC) |.0179 FAU .I2742 RRT -,8798 RRF -,9751 RTF .90|Z

F0£-3.5151 FRA-1.4788 FC3-4.1|78 8SP _59 SG6 1911.4 R21 .1816 RI5 -.961Z

802 .8693 BRA ,9128 8C) 1.2_04 FSP -]6_3 $GI J871.3 SGZ 470,2 THA 1_8.76

]NC 5.679) V] 29.565

4PO |56.6_ v2 34.882

£TC Z74.41 CLP -94.07

RAP 87.72 ECC 1.4409

IN] 2 LAT IN] 2 LONG

1597.9 -10.51 21.Z6

4617.3 Z4,60 Z26.24

1J49.9 -]1,30 2.51

4)40.5 25,67 205.56

968.] -13.90 347.19

4095.| 28.52 185.90

ORBIT OETERNINATJON ACCURACY

ST 800.8 5R 616.9 55 I106.1

CRT -.9813 CR5 .9987 CST -.9712

L$A 1643.4 MSA 163.8 55A 11.6

ELI 1006.4 EL2 94.6 ALF 142.55

LAUNCH 0ArE APR 30 1964 FLIGHT TIME 114.00

HEL|C_ENTRJC CONIC

RL |50.7| LAL -.00

RP |DB.60 LAP -3.14

RC 96.988 GL -33.4]

PLANE TO([NTRIC CONIC

C5 27,548 VHL 5.249

LNCH AZNTH LNCH TIN{

90.00 3 IZ 54

90,00 |2 23 45

100.00 A 28 47

100.00 13 50 31

|JO.OO 5 14 39

110,00 15 It 11

4RRIVAL DATE AUG ZZ 1964

LOt. 219.68 VL 27.561 GAL

LOP 8.54 VP )7.979 GAP

GP 40.43 ZAL 154.82 ZAP

0I$TANCE 525.035

-6.79 AZL 96.06 HCA 148.71 SNA 132.50 ECC .18051 INC 6.0619 vl Z9.565

.43 AlP 84.81 TAL 214.JI TAP 2.B) RCA |08.58 APO |56.42 v2 34.893

97,01ET5 10.40 ZAE 132.77 ETE 11).35 ZAC 111,56 ETC 2?5.08 CLP -99.2Z

0LA -10.91RAL 74.83 RAO 6568.1 VEL 12.201PTH 2.19 VMP 3.989 OPA 54.47 RAP 85.7Z ECC 1.4534

L-] TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] _ LAT IN] 2 LONG

1947.18 -12.31 25.22 299.68 115.70 3 45 Z] 1347.Z -8.75 18.34

5281._7 27.09 _39.05 _3.34 81.42 l) 51 47 4681.9 25.6Z 230.69

|?02.5? -13.49 6.62 299.08 ]16.93 4 57 9 110Z.4 -9.77 359.80

500|.9| Z8.59 218.2Z 305.10 80.21 ]3 11 55 4401.9 26.74 209.81

J)27.42 -J6.39 33J.59 Z97.33 JZO,|Z 5 50 6 927.4 -32.44 544,94

4749.63 11.85 198,Z6 304.49 75.86 16 30 ZO 4149.6 29.71 189.7D

OIFF£R£NrlAL CORR[CTION$ NIO-CCX, tR$[ EXECUTION ACCURACY ORBI? 0ETERNINATION ACCuRAC_

TO_ -.8_2 TRA -.9_8_ TC3 -.87_7 _AU .4968 SGT 16_4.3 S_ J126.8 SG) 490.0 ST 966.2 5R 699.5 55 13Z7.6

ROE .613Z RRA .5072 Re) 1.0Z87 FAU .|]857 RRT -.8990 RRF -.9805 RTF .9191 CRT -,9840 CRS .9994 C$T -.9783

F02-3.5033 FRA-I.3463 FC5-).7Z$Z 8SP 6217 SG8 2120.9 RZ3 .1878 R]) -.966Z LSA 1777.1N$A 164,9 55_ JO.Z

6oE 1.0505 8RA .9761 8C) 1.3490 FSP -1534 $G1 Z069.3 882 464,_ THA 141.9) ELI I]88.5 ELZ 101.A ALF 144.24

LAUNCH OATE A PR 30 1964 FLIGHT TIN[ 116.00 ARRIVAL DATE AuG 24 1964

HELIOCENTRIC C(_lJC

RL JSO.TJ LAL -.00

RP 10_.57 LAP -3.07

RC 9_.508 GL -)5.)l

PLAN(TC_ENTR_C CONIC

C3 28.(_4 VHL 3.348 0LA -]_,9] RAL

LNCH AZMTH LNCH TIM( L-I TIN( |NJ LAT

90.00 ) 3) )3 1889.EO -10.S8

90.00 IZ lO 43 3398.82 Z7.73

100,00 4 48 IZ 1648.13 -11.80

lO0.OO J) _8 47 3074.?Z " Z�.JJ

||0.O0 5 4l 23 148|.7_ -]5.00

|JD.DO |) Z 5 ASJ4.O? )Z.7A

oIrFER[NTIAL C_RECT|ONS

?0(-1.017J rRA -.9961 TC_ -.9712 8AU .31_6
ROE .7253 RRA .2882 RC3 .9999 _AU .10778

?OE-5.448_ FRA-I.193Z FC3-3.Z620 BSP 6869

BOE ].2575 BRA 1,0374 0C3 1.5953 rs_ -1444

0ISTANCE 33],Z76

LOL 2]9.68 VL 27.940 6AL -6.8? AZL 96,32 HCA |3].89 SNA 132.15 ECC .I8D_2 INC 6.5215 v| 29.565

LOP 11.73 vP 37.9?4 GAP .8_ AZP 84.14 TAL Z]3.47 TAP 5.16 RCA 108.50 AF'_ 156.20 V2 34,905

GP 43.04 ZAL l)_._ ZAP 100.)_ ET5 14.40 ZA[ 1_9,44 [TE |17.17 ZAC IZ0.|9 ETC _75,?? CLP-|04.ZO

?3.79 RA0 8)68.] VEL ]_,147 PTH 2.Z0 VHP 4,176 OPA 66o8A RAP 79.55 ECC 1.470 ?

_NJ LONG |NJ RT A$C IN] AZNTH IN] T[NE PO C$T TIN ]NJ _ LAT ]NJ 2 LONG

Z].84 _01,24 116.42 4 5 Z I289.Z -6.94 15,05

244.§? _08.12 84.11 |3 40 A 4758.6 26.64 256.08

).49 )00.60 ]17.66 5 ]_ 40 ]048.3 -8.01 356.76

ZZ).)I )0?.94 82.90 15 5 21 4474,7 27,83 2J4.95

349.01 298.73 IZI,08 6 6 5 881.7 -10.77 542.45

Z03.07 307,29 79.38 |6 22 |9 .214.1 )0,96 194.30

N_OoCOLNI_ _ECUT_C_N ACCURACY C_;T O[T[RM]NAT]ON ACCURACY

SGT |8_9.Z 8GR I_19.5 SG) 45).4 57 ]148.8 SR 785.7 $S 1540.9

RgT -.9111 RR¢ -.9837 RT_ .9111 CRT -,9858 CRS ,9998 CST -.98_J

$GB 231J.4 RZ3 .1923 RI3 -.9684 LSA 1924.6 MSA ]66,4 $$A 8.9

58| 2264,6 8G_ 462.3 THA 14A.78 ELI |)86.4 EL2 109.2 ALF 145.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

L4UNC_ 047[ 4PR 30 1964 FLIGHT TIN£ ]18.00 ARRIVAL OAT[ AUG 26 1964

ffEL|OCENTRIC CONIC

RL 150.7l LAL -.00

iP 10B.53 LAP -Z.86

RC J01.630 GL -S?.83

PLAN_[TOCENTRIC CONZC

CS $0./15 VNL S,468

LNCH AZMTff LF_H TIMI[

90.00 3 58 Zl

90.00 II 54 41

100.00 S 11 3Z

100.00 IS ZA 18

IJO,O0 6 1 I8

JlO.O0 14 51 1

D|$TANC[ 337.49?

LOL ZI9.68 VL Z?.SI6 GAL -6.$5 AZL 97.08 NCA 169.06 SI4A I3Z.i? [CC .18002

LOP' ]4,9] VP 37.967 GAP !.19 AZP 83.5? TAL ZlZ.?S TAP ?.81RCA 108.38

GP 4S.88 ZAL 130.71 ZAP 108.0? £YS 18.76ZA[ 125.81 [T[ ]Z0.89 ZAC 123.16

DLA -tS.Zi RAL 16.80 RAG 66611.Z VEL 12.308 PTH Z.ZZ VNP 4.428 DPA 68.48

L-I TZNC ]NJ LAT INJ LONG |NJ RT ASC INJ AZN?H INJ 7114[ PO C$T TIN

J8Z1.42 -8.50 17,8S _03.31 |17,|1 4 Z8 SO lZZJ.4

545Z.17 28.Zi 251.37 Ill.Z8 87.48 13 ZS 33 4851.2

1585.70 -9.80 35t.82 30Z.61 118.38 5 3? S? 885.?

5163.11 29.611 Z30.0Z 311.18 86.28 14 SO 21 456_.1

1418.79 -13.15 348.11 300.63 111.84 6 15 8 828,8

4881.80 33.54 Z08,98 310.76 83.00 16 11 33 4181.8

INC ?.0880 VI Z9.365

APO 155.97 VZ $4.916

[TC Z76,50 CLP-106.99

DIFF[RENTIAL CCRR[CTZON$

TD£-I.Z500 TRA-I.OS38 TC3-I.0428 8AU .567Z

RO[ .8Z74 RRA .ZSSZ RC3 .8473 FAU .08518

FD[-S.3490 FRA-I.0114 FC3-Z. 7386 88P ?488

BO[ 1.4990 (NIA 1.0850 8C3 i.4088 rSP -I_OZ

NID-COURS£ [X£CUTION ACCURACY

SGT Z082.8 $GR 1380.5 SG3 409.?

RRT -o8|82 RR! r -.9862 RTF .9382

868 2488;8 R23 .1875 RI3 -.9700

SG] Z4SS,4 SGZ 463.9 ?HA 14?.37

RAP ?4.87 [CC i.4956

INJ 2 LAT INJ Z LONG

-4.80 11.22

27.57 Z42.YT

-3.93 353.2?

28.85 ZZl.31

-8.85 359.66

32.21 Z00.DJ

OR81T OET[RNINAT[CXq ACCURACY

ST 1550.4 SR 868.5 SS 1544.Z

CRT -.9868 CRS ,8999 CST -.9866

LSA 2087.2 NSA 168.4 SSA ?.5

EL] 1601.3 [L2 118,0 ALl 147,40

LAUNCH DAT£ APR 30 1864 FL|GelT TINI: 120.00 ARRIVAL OAT[ AUG 28 1964

_[LIOC[NTRIC CONIC

RL 150.71 LAL ".00

RP 108.50 LAP -2.88

RC 103.951 GL -40.73

PLANI[TOCENTRIC CONIC

CS 32.348 VHL 5.888

LNCH AZNTH LN_N T|ld_

90.00 4 28 35

90.OO 11 35 53

_00.00 5 40 23

100.00 13 S 48

llO,O0 8 25 33

110.00 14 37 5

0ISTANC£ 343.683

LOt. 218.88 vk 27.488 GAL -8.41 AZL 97.81 PiCA 138.24 SIAA 131.98 ECC .17990

L(_ 18.10 VP 37.859 GAP !.33 AZP 82.74 TAL 111.96 TAP 10.20 RCA I08.13

GP 48.38 ZAL 128.13 ZAP 103.14 [TS 23.58 24[ I21.83 ST[ 124.05 ZAC 126.59

OLA -J ?.90 RAL ?8.18 RAO 851_.3 VEL 12.388 PTH 2.24 VNP 4.?69 0PA ?Z .48

L-I TIM( INJ LAY INJ LONG |NJ RT ASC ZNJ A2MTH INJ TZN[ POCST TIM

1738.1_ -3.93 13.}] 308.13 |I7.74 4 58 33 1139.7

5588.88 28._ 25_,_ 315.16 _1.80 13 8 42 4888._

1511.22 -7.36 359.74 303.35 118.03 6 5 34 9JJ.Z

$273.58 28.89 238.22 315.20 80.59 14 33 39 4673.6

1389.73 -10.88 341.83 303.17 112.58 6 48 23 769.7

4887.83 34.08 216.43 313,1_ 8?,3? 16 0 13 438?.8

INC ?.8085 Vi 18.$65

APO 155.?2 v2 54.g19

[TC Z77.31 CLP-I15.65

DZFF£RENT|AL CORRECTIONS N|O-C(3URS[ [x[CUTION kCCuRACY

10(-1,5234 TRA-1.1298 TC3-1.0734 8AU .3978 8GT ZZ�?.O SGR 1394.3 SG3 361.4

RD[ .9458 RRA .ZZ07 RC3 .8708 FAU .08178 RRT -.8115 RRF -.8881RTF .9455

F0(-3.1183 FRA -.8478 FC3-2.1885 8$P 8131 SGB 2687.0 R23 .Z016 RI3 -.9715

80[ 1,783E 8RA 1.1510 8C3 1.3023 FSP -I152 SGI 1845.8 SG2 4?0.0 THA 149.72

RAP 68.13 [CC 1.5324

INJ Z LAT INJ Z LONG

-2.17 6.65

28.21 251,31

-5.45 349.16

29.$5 229.41

-6.60 336.46

33.55 207.2?

CIR81T OETERMINATION ACCURACY

ST 1576.4 SR 955.9 88 1339.8

CRT -.8878 CRS .9999 CSY -.8883

LSA 2272.6 NSA 170.7 SSA 6.2

EL_ 1839.2 ELI J27.6 ALF |48.8]

L4UNCH D4r£ APR 30 1864 FLIGHT TZNI[ 122.00 ARRIVAL 04TE AUG 30 Jg64

HELIOCENTRIC C(_ZC DISTANCE 548.865

RL |50.71 LAL -,00 LOL Z18.68 VL 27.458 GAL -8.27 AZL 88.76 HCA 161.41 SNA 131.76 [CC

RP 108.46 LAP -2.78 LOP 21.28 VP 57.848 GAP i.80 AZP 81.68 TAL 211.10 TAP 11.51 RCA

RC 108.270 GL -44.0| GP 53.38 ZAL 125.08 ZAP 106.41ET8 29.04 ZAE 117.38 IT[ 12?.08 ZAC

PLAN£rOCENTRIC CONIC

C5 35.606 VHL S.984 OLA -21.05 RAL 78.72 RAO 6368.4 V[L 12.557 PTH 2.27 VNP 5.241 OPA

LNCH AZNTH LNCH TIN[ k-I TIN[ INJ LAT JNJ LONG INJ RT ASC INJ AZNTN INJ TIME

90.00 5 I0 58 1685,50 -2.60 7.46 310.14 lIS.ZJ 5 37 35

90.00 11 5 5 5715.18 27.41 271.18 319.87 8?.38 12 40 28

IOO.O0 6 I? 48 1418.72 -4.27 350.61 309,21 119.6] 6 41ZT

IOO.OO ]Z 40 $4 5417.26 29.31 248.88 320.I2 96.16 14 I0 S|

110.00 6 56 5 1298.71 -8.35 339.01 506.71 123.27 ? ]7 44

110.00 14 18 48 5110.04 34.07 223.87 320.57 93.01 15 43 36

OIfF[RENTIAL CQIR[CTION8 NID-COURS[ [X[CUTION ACCURACY

SGT 2309.3 SGR 1388.8 SG3 308.2

RRT -.BIDS llhRtr -.8888 RTr .8505

8Ge 2868.2 R23 .Z051RI3 -.9?IS

801 1827,4 8GZ 481.7 TNA ]32.]2

TO[-I.S742 TRA-I.1817 TC3-1.0510 8AU .8Z|0

RO[ 1.08|S RRA .1835 RC3 .780? FAU .08718

Y0[-S.0407 rRA -.6188 TC3-1.8138 88P 8715

80[ Z.16S? 8RA 1.2029 8C3 1.2874 FSP -978

,17985 INC 8.7616 Vl Zg.565

108.06 A PO 155.46 vZ 34.941

1S0.63 ETC 278.54 CLP-II8.Z?

75.80 RAP 60.71 ECC 1.5882

PO CST TIM INJ 2 LAT INJ Z LONG

1055.5 l.]9 .84

5125.3 Z8.15 262,67

818.7 -.30 344.08

4817.3 29.85 Z40.09

688.7 -3.81 332.73

45J0.0 34.1] 216,75

OR81T O[TERNINATION ACCURACY

ST 1832.] SR 1057.0 SS 1322.1

CRT -.9883 CRS .9887 CST -,8914

LSA 2479.9 _$4 J73,4 SSA 5.0

ELI 2100.? ELI 158.0 4LF |50.64

LAUNCH OAT[ APR 30 1964 FLIGHT ?IN[ 124.00 ARRIVAL DA ?[ SEP 1 1964

H[LZOCENTRIC CONIC

RL 150.71 LAL -.00

RP I08.&2 LAP -2.67

RC 108.585 GL -A7.88

PLAN[TOCENTRIC CONIC

CS 41.488 VHL 8.442

LNCH AZMTH LN_N TIIA_

90.00 8 11 17

90.00 10 18 18

I00.00 7 10 _6

100.OO 12 2 40

110.00 ? 33 33

110.00 13 53 10

DISTANC[ 356.010

LOt. 218.88 VL 27.427 GAL -6.11 AZL 100.09 HCA 164.57 S_A

LOP 24.48 VP 37.937 GAP 2.24 AZP 80.28 TAL 210.18 TAP

GP 58.18 ZAL 121.47 ZAP 108.73 ITS 35.44 ZA[ |12.32 IT[

131.53 ECC .17987 INCI0.0915 VI 29.565

14.78 RCA 107,87 APO ]55.19 v2 34.953

130.44 ZAC 135.48 ETC Z78.83 CLP-125.10

OLA -14.?? RAL 81,38 RAO 85_.8 ¥[L 12.762 PTH 2.31 VHP 5,831 OPA ?8,53

L-J TIN[ ZNJ LAY INJ LONG |NJ RT ASC INJ AZMTN INJ TIN[ POCST TIM

1484.33 Z.27 339,03 316.28 118.13 6 38 1 884.5

682.8? 24.44 308.19 315.18 104.77 10 30 21 63.0

I281.84 -.02 343,68 315.01 JI9,88 7 32 9 681.8

3617.73 N,98 283,28 325.88 103.39 13 36 18 5017.?

IEll.31 -3.03 334.38 311.87 J23.83 ? 56 47 61J.3

9271.03 31,79 238.43 32?,29 100,27 13 21 2 48?2.0

01Fr[R[NYIAL CQIRI[CT/ON$

T0[-t.3808 TRA-I.25t4 TC3 -.P633 8_ .8348

RO[ ].2345 I_A .0?83 RC3 .8138 FAU .O5217

F0[-Z.8303 rRA -.5000 FC3-1.0883 BSP 8337

8OC 2.8640 8RA 1.2548 8C3 J,|438 FSP -801

N|OoCOURS£ EX£CUTION ACCURACY

SGT 2731.3 SGR 1355.2 $G3 25Z.5

RRT -.9139 RRF -,9872 RTr .9598

8011 31048.0 RZ3 .Z050 R]3 -.9?46

SGJ 3007.8 $GZ 489.5 THA 154.87

RAP 45.04 [CC 1.6850

INJ 2 LAT INJ 2 LONG

6.0) $52.37

26.13 300.98

3,98 357.16

28.55 264.83

-.57 328.16

35.85 229.35

CRB[T 0£TERNINATION ACCURACY

ST 2151.8 SR 1088,5 SS 1292.3

CRT -.9884 CRS ,988) CST -,9834

LSA 2718.6 NSA 176.3 5SA 3.8

ILl 2395.? EL2 148.7 ALr J$Z.90

J698



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCN OAT( APR )0 1964 rL|GI'IT T|N[ |Z6.00 ARR|¥AL OAT[ SiP 3 |964

NELIOCENTRIC CONIC O|STANC[ 36Z.lZS

mL 160.?| LAL -.00 LOt. Z|9.i# YL Z?.39Z GAL -5.95 AZL 10Z.09 NCA 167.73 JmA J31.29 [CC .IT994

RP 10¢.$8 LAP -Z.55 LOP Z?.6R VP 37.924 GAP Z.56 AZP 78.18 TAL Z09.ZO TAP 16.93 RCA |07.66

RC 110.696 GL -SZ.4| GP 64.04 ZAL ]l?.10 ZAP 105.95 [YS 43.63 ZA[ |06.38 [T[ 13).14 ZAC 141.40

PLAN(:TOC[NTRJC C(3_1C

C) 51.844 VNL ?.ZOO OLA -29.15 RAL 83.99 RAO 6568.9 V[L 13.]6! PTH Z.40 VHP ?.0]) OPA 82.01

LNCH AZNTN LNCH TIM[ L-; r|l_ INJ LAT INJ LONG ZNJ RT A$C INJ AZNTH |NJ TIM[ PO CST TIM

¢2.77 ? 29 2 1322.83 13.63 3S).I) 328.19 116.02 ? 4? S 722.8

97.23 9 24 40 936.03 13.63 324.78 326.20 |]6.0] 9 AD |6 336.0

100.00 8 SO 19 1046._0 9.26 5_O.07 325.35 11_.83 9 ? 46 446.5

100.00 10 4Z A 681.62 19.15 309.06 ))0.65 113.A0 10 53 32 87.8

I10.00 6 5) 39 ]092.4? -.52 )28.16 319.97 12A.18 8 $3 52 A�Z.S

]J0.00 J3 J3 J3 5502.49 26.74 2SS,J3 33A.94 J09.36 IA A4 56 A902.4

Olrr[R£NtlAL ¢C_R[CTION$ M[O*COURS[ [_CUTXOI ACCURACY

T0[-3.1010 TRA-I.)OI? TC3 -.7991 8Au .$258 3GT 2969.8 SGR IZAZ.4 SG3 195.2

RO[ 1.3611RRA -.O?|Z RC3 .4203 FAU .03898 RRT -.8922 RRF ".9769 RTF .9626

FOE-Z.SS|3 FRA -,3407 FC3 °.8171 85P 9863 $GB 3219.3 RI) .I998 R|3 o.9773

60[ ).5366 IRA 1.3036 BC) .gOZ_ FSP -614 $G1 3178.Z $GZ 324.6 THA ]58.95

JNC]2.D887 vl 29.565

APO 15A.91 vZ 3A.966

ETC ZBZ.AA CLP-I_6.SZ

RAP 10.)5 [CC 1.85)2

INJ _ LAT ]NJ Z LONG

1?.02 346.03

17,04 31T,67

|2.06 323.3_

2Z.IS 301.33

$.96 $21.95

)J.lO 246.12

OR6IT O[T[RNINATION ACCURACY

ST 2495.A SR 1085.A sS 1246.0

CRT -.9370 CRS .9980 CST -.9952

LSA 2965.1NSA ]?9,6 SSA 2.?

ELI Z71).9 [LZ ]59.? ALF 156.?0

LAt._CH OAT[ APR 30 196A FLIGHT TIN[ IZ8,DO ARRIVAL DATE )[P 5 1964

H[L|C_ENTRIC CONIC 0ZSTA_[ _8.195

RL 150.?1 LAL *.OO LOt. 219._ VL 27.336 GAL -5.76 AZL 105.44 HEA 170.ST SMA 131o03 [CC .18005 [NC13.A395 Vl 29.565

RP 105.34 LAP -E.42 LOP 30.66 YP 37.9|0 GAP 2.87 AZP 74.75 TAL 208.I4 TAP ]9.01RCA 101.44 APO |54.62 v2 34.979

RC 113.Z010L -57.54 GP ?I.l? ZAL 111.61ZAP 103.83 ITS $8.S3 ZAE 99.]_ [?[ 144.40 2AC 148.?_ (TC Z#_.34 CLP-|3?._I

PLAN_TO([NTRIC CONIC

C) ?).742 VHL 8.38? OLA -34.14 RAL 97.)_ RAD 6589.4 V[L 13.968 PTH 2.SS VHP 8.9]) OPA 79.55 RAP 32A.93 [CC 2.2136

INCH A2MTH LNCH TIM| L-I TIN| IN| ]AT IN| LONG JNJ RT ASC JNJ AZNTH |MJ TIN| PO CST TIH IN| Z ]AT ]NJ 2 LONG

70.09 6 9 Z 1688.$3 12.74 Z0.29 3)7.8) 121.94 6 )? lZ 1089.3 _6.8T |3.EZ

109.91 ]1 ? El 7)9.96 IZ.?$ 309.49 )3?,84 121.93 11 19 4| 140.0 16.89 502.61

T0.09 6 9 Z 1_9.)) |2.74 20.29 337.83 121.94 6 )T 12 1089.3 16.8? 13.62

J_9°9J 11 ? 2J ?39.96 JZ.?8 309.49 337.84 ]21.93 ]J I9 4_ JAO.O 18.69 302.81

110.00 lO 94 ZO ??9.82 11.28 $|1.63 338.69 IZZ.49 Jl ? ZO 179.6 IS,IS $05.03

110.00 I1 21 la 697.67 14.Z3 30?.12 359.78 121.41 11 )2 S| 97.? 18.Z6 )00.35

DXKK[RENTIAL CCmR[CTION$ MID-COURSE [X[CUTION ACCURACY ORB|T OETERHINATION ACCURACY

TDE-4.40Z4 TRA-I.t959 TC3 -.)&35 8AU .5374 $GT 3254.3 $C,R 908._ 5_3 laD.) ST 2954.| SR 796.] S$ 119_.6

ROE |.I85E RRA -.)?94 RC3 .1893 rAU .OZZ)9 RRT -.7808 RRF" -.897A RTF .9?44 CRT -.9753 CRS .9692 CST -.9972

F0[-2.3256 FRA -.2034 FC) ".2629 BSP ]042! $G_ )3?8.6 RZ) .18_A RI3 -.9B18 LSA 3279.8 MSA 162.0 $SA 1.8

80[A.5591BRA 1.550) BC3 ,$T56 rsP -439 $G] 3_32°9 $GZ 554.) THA J67.35 [L] _05A,B ELI 169.4 ALF 165.22

LAUNCH OAT[ APR _0 |964 FLIGHT TIN[ 130.00 ARRIVAL DATE SEP ? 1964

HELIOCENTRIC CONIC

RL 150.71 LAL -.00

RP 106.30 LAP -Z.29

RC 115.499 GL -62.42

PLAN(TOCENTR|C TONIC

C3 I)4.)9A VHL,II.59Z

LNC_ AZNTH LNCH T|Nt[

_1.95 5 45 AT

116.05 IZ 12 27

6J.95 5 46 47

11_.05 12 12 2?

61.95 5 46 47

118.05 12 12 27

OIFF[RKNTIAL C_R[C?ION$

T0[-6.5658 TRA -.7902 TC3 -.|928 8AO

RDE-I.T?)I RRA-I.IZ09

F0[-2.164) FRA -.080)

BD_ 6.$0|0 _RA ].37J5

OISTANC[ 3TA.IB4

LOt. Z19.68 VL 27.315 GAk -5.56 AZL ]12.20 HCA 1T).94 )HA 150.76 ECC .]O0]) INCZZ.ZDAI Vl _9.365

LOP 34.07 VP )7.$94 GAP ).15 AZP 67.91 TAk 206.99 TAP 20.93 RCA ]O?.ZJ APO 134.)| V2 34.992

GP ?9.24 ZAL ]05.46 EAP 100._5 (TS 87.9Z ZAC 89.51 (T( 172.36 ZAC 13T.96 (TC)07.50 CLP-164.19

DLA -_9.02 RAL 92.T0 RAO 6570.4 VEL 15.99| PTH 2.82 VHP |Z.909 DPA Tl.16 RAP )03.24 ECC ).2116

L-| T|N[ _NJ ]AT IN| LON_ ]MJ R? ASC |NJ AZN?H IN| T|N[ PO CST TIN IN| 2 LAT IN| _ LONG

1946.T) 9.05 36.34 351._8 I26.12 6 19 14 ])46.7 15.90 32.26

758.57 9.04 $06.72 551.59 128.12 ]Z Z4 46 138.6 13.91 _00.66

|946.7) 9.03 )8.54 351.38 lZ8.lZ 6 19 14 1546.7 13.90 52.28

73_.57 9.04 306.?Z )_].39 JZS.lZ 12 64 A6 J38.6 |3.91 300.66

1946.73 9.05 58.34 351.38 1Z8,12 6 ]9 14 13A6.? 13.90 )2.28

738.5? 9.04 306.?Z 351.39 1_8.]2 12 Z4 46 138.6 13.91 )00.66

M;D-COUR$[ £X[CUTION ACCURACY ORBIT D£TERMINAT|ON ACCURACY

.3466 $GT 3314.Z $GR 1129.9 SG) 93.2 ST 3248.T SR 902.1 $S 1195.2

RC5 -.0049 FAU .00834 RRT .9535 RRIr .6003 RTF .9945 CRT .9614 CRS -.9748 CST -.9993

FC3 -.053T BSP ]0_t) SGB )$OI.S RZ3 -.14?l RI3 .9883 LSA 3572.3 NSA 174.7 SSA l.A

8C3 .1929 FSP -28_ $GI 3436.6 $62 559.I THA 16.73 EL| 5367.5 £L2 166.9 ALF 13.26

LAUNCH DATE APR 30 1964 FL|G44T Till| 132.00 ARRIVAL DATE SEP 9 1964

HE_JO(:£NTRJC CONIC

RC 150.T| LAL -.00 LOL 219.66 VL

RP 108.26 LAP -2.14 LOP 37.27 vp

RC 117.790 GL -61°69 GP ?5,58 ZAL

PLAN_TO_NTRIC CONIC

C3 42_.140 VHL ZO.A�T

LNCN AZNTH LNCH Tile| k-I TIN[ INJ LAT

61.60 6 27 II 2111.24 2.24

118.AO |Z 56 6 $93.78 2.26

61.60 6 Z? |l ZLI1.24 2.ZA

118.A0 12 56 6 693.78 2.Z6

61.$0 6 27 11 2111.24 Z.Z4

IJS.AO IZ 58 6 $93.78 2.ZS

OIFF(R_NTIAL CO_R£CTION$

TOE -.3875 TRA 1.4483 TO) -,0|_ BAU

R0-12.1506 RRA -,4005 RC3

rO[-Z.9_35 rRA .1393 FC3

60[12.1566 eRA 1,50_? 8C5

27.279 GAL

57.878 GAP

96.31 ZAP

DISTANCE 379.696

-5.)0 AZL 131.63 HCA ZT6.78 _A 130.48 £CC .17985 ZNC41.6323 vl 29._85

).)G AZP 48.4] TA_ 205.59 TAP 22,)6 RCA |OT,02 APO 153.93 V2 35.006

95.74 £T$ ]S4,0I ZAE 73.26 [TE 2)5.4) ZAC ]66,63 £TC 522.3! CLP ]13.68

OLA -39.25 RAL 103.24 RAO 65T2.Z VEL 25.269 PrH

]NJ LONG IN| RT ASC IN| AZMTH ]NJ TIME

46.62 10.47 129.19 ? Z 22

314,21 I0.48 ]_9°]9 ]3 Jl 0

48.62 IO.d? 129.19 ? 2 22

)14.2Z 10.46 I29.19 13 II 0

46.62 10.47 129.19 T 2 2Z

314.22 J0o48 ]29.I9 I3 ]J O

_I0-COUR$£ [X[CUTION ACCURACY

• $369 SGT 538,4 SGR 3453,2 355 61.6

.1490 rAu-.01319 R_T .1345 RRF .9935 RTr .2484

• 02TZ 83P J0444 $68 349).0 RI) -.JJO) RJ) .9939

,1490 rSP -]85 SGI )454.0 $62 S33.4 rHA 8g.?T

3.29 vet@ 24.54T OPA 33,13 RAP 296.52 £CC ?.9J44

I_OCST TIM [MJ 2 LAT IN| 2 LONG

1311.Z ?.28 40,80

293.B ?.29 306,AD

15|I,2 ?.28 40.80

293.6 ?.29 306._0

1511.2 ?.28 40.80

29).6 ?,29 308.a0

ORBIT D[TERM[NATION ACCURACY

ST 190,6 SR 5396.6 SS 1490.4

CRT .5S77 CRS -.9994 C)T -.3858

LSA 37J0.6 H)A ]64.4 _$A .4

CLJ )Ag6.d £L2 1_6.1 ALr 88.Z0

1699



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH 0AT| APR 30 1964 FLZGNT TIN( 134.00 ARRIVAL OAr[ SIP J! 1964

HCLIOCENTRIC C<_|C

RL 150.71 LAL -.DO

RP 108,22 LAP -1._

me IZ0.0?A GL 51.D3

PLA_[T(X[NTRI¢ COIqIC

C31017.A56 VML 31,054

LNCH AZNTH LNCH TIN[

24.Z0 19 39 35

J55.80 6 5 Z?

ZA.20 19 39 35

155,80 6 5 Z?

ZA.20 19 39 33

155.80 6 5 27

OI|TANCE 388.258

LOL ZJ9.68 VL Z?,237 GAL -5.55 AZL 2|.6] HCA 18Z.14 SNA 190.Z0 [CC .J8416

LOP 40.47 VP 37,861 LAP 4.29 AZP 150.38 TAL ZOO.|) TAP ZR.Z? RCA 106.22

G? -57.13 ZAL 95.51ZAP 94,15 ITS 185.24 2A[ 6Z.?3 IT| 104.03 ZAC 4Z.6)

0LA 60.04 RAL 151.09 RA0 6373.0 VEL 33.893 PTH 3.50 VHP 4Z.484 0PA -69,83

L-! rAN( IN| LAP IN| LONG IN| RT A$C IN| AZNrH IN| T|N[ PO CAT TIN

5079.0! .46 246.3# 61.Z8 Z1.16 21 4 1+ 4479.0

5333.16 .47 9T.?S 6|.Z6 _1.1G Y J ! ZT33.3

5079.0J .46 246._8 6].Z8 Zl,]6 ZI 4 IS 44?9.0

5333.ZE .47 97,73 61,.16 21.16 ? ! | 2733.5

5079,01 .46 146.38 61._0 ZJ,J_ Z] 4 IS 44?9.0

5333,76 .A? 97.75 61.16 ZJ,JG ? ! | 2733.3

_JrrER[NT]AL CCIRRE(TJCNS

TDE-A.7969 TRA -.73|9 TC) -.0802 8AU 3.0433

R0£-0.4_0_ RRA-4.6996 RC3 -.Z03Z FAU-.04?09

ro[ Z.6198 rRA .9811 PC5 .0397 8SP 19_8

80C 9.7174 8RA 4.756Z 6C3 ,ZZlS rAP -140

N|0-COUR$[ EXECUTION ACCURACY

SO/ 1009.2 SC.R 3063.5 SO3 53.0

RRT ,0613 RRF -.999| RTF -.8393

SG6 3Z53.3 RZ3 -.0935 RI3 -.9996

SOl 3210,1 $GZ 528.6 THA ?2.49

|NC68.3682 VJ ?9.565

APO 134,]9 v2 35.019

[TC ZRO.A8 cLr 9?.68

RAP 5.96 [CC17.9093

IN| Z LAT |NJ 2 LONG

-1.00 ?A3.90

-6,99 95.26

o?.OO 243,90

o6,99 93.28

-?.00 243.90

-6,99 93._6

aQ_JY D[TERMXNATION ACCURACY

ST 864,_ SR |664.6 SS 1189.9

CRT .9535 CRS .9993 CSt .94|6

LSA _ZO6.? NSA 154.0 SSA .A

CLI 1861.1 [L? 733,S ALP GS,?[

LAUNCH DAT[ APR 30 1984 IrLlr_q? TIM[ 136.00 ARRZVAL 0A?[ SEP J3 1964

H[L10([NTRJC CON|C

RL 150,7J LAL -.00

RP 108,17 LAP -J.03

RC 172.351 GL 63.|4

PLANET(_ENTRIC CC_IIC

C3 160.943 VHL IZ,68G

LNCH AZN_ff LNCff T|M(

3,99 J8 35 0

174,01 6 J4 |5

5.99 18 $5 8

J74.01 6 14 15

5.99 18 35 8

l?4.0J 6 14 J5

OISTAN(£ 393.3Z5

LOL ZIP.0R VL Z?,195 GAL -5.15 AZL $f.)O P/CA |84.39 SNA 129.91 [CC .]8301 1NC24.6905

LOP 45.08 VP 37,043 GAP 4,31 AZP J14.64 TAL Z04.11 TAP 2_,6J RCA I06.|3 APO 153,68

G? -78.?B ZAL |03.13 ZAP |00.0Z ETA 154.55 ZA[ _).64 EYE J?).3| ZAC 14.60 £TC 339.9?

VI Z9.363

VZ 35.032

CLP 153.73

OLA 84.73 RAL 144,11 RAO 6370.7 V[L 16.$01 PTH Z.90 VHP 17,759 OPA -G1.$8 RAP ?A.?O ECC 3.GAB?

L-I TIN( IN| LAY IN| LONG ZNJ RT ASC IN| AZNTH IN| TIN( PO C0T TIN |NJ 2 LIT IN| _ LONG

49Z3.61 -11.|6 Z$4._10 51.90 5,40 19 57 I1 43Z_.0 -_0.12 754,5_

3J|5.39 -|Z.13 88.15 51.96 5.;_ ? 6 l! 25|5.4 -ZO,IZ 87.?7

4913,81 -1Z.16 ?SA,90 51.90 3,d0 19 57 J| 4_23.6 -?0.12 254.5?

3115.39 -11.15 08,|5 51,9G 5,40 7 6 |1 Z_15.4 -?0,11 87,77

49Z3._Z -11,16 254.90 51.98 5,40 19 _7 JJ 43Z3.6 -ZO,IZ 294.5?

3115.39 -JZ,|5 80.15 51.96 5.40 7 6 JI 15J5.4 -_O.lZ 87.77

(_qB_t 0[T[RMZNATION ACCURACY

ST Z90G.O SR 1901.9 SS 806.9

CRT -.9903 CR$ .9861 CST -.9996

LSA 31_9.G _SA ?71.5 SS_ .9

ELI 3035.5 [L? ?08,9 ALP 13g._6

0IFFERENTIAL C(_RECTIONS

_0[-4.5308 RRA -,_18,8 RC3 .0149 rAU .00_5

to| 1.71|4 FRA .IZG_ FC3 -,0308 _SP 11319

80£ 6.5219 8RA .SIZO 8C3 ,1_0| FSP -277

N]O-COURS[ EXECUT]ON ACCuRACy

SGT 3119.Z $_R 222?.6 SO3 72.0

RRT -.9_24 RRF -.9390 RTF .9904

SOB 3801.9 R?3 -.1318 R13 -.9881

5G1 38AI.0 $07 561.0 ?HA 145.44

LAUNCH _A_[ APR 30 19Gt FLIGHT Tlt41[ 130.00 ARRJVIL 0ATE SIP 15 1964

H[L[OC[NTRIC CONIC

RL |50.?1 LAL -.00

RP J08,I3 LAP -I,67

RC J14,6J8 GL 55.40

PLANE _O_[NTRIC CONIC

C3 _.3_J VHL 7,456

LNCff AZN?H LNCff TIN|

|?.?O 15 1 I_

J6?.30 2 14 10

17.10 13 ] 1_

1G7.30 Z 14 28

l?,?O 15 I I_

1_?,30 Z 14 28

0ISTANC[ _99.195

LOL 21_.68 VL ??.IS? GAL -4.09 4ZL 7G.89 MC_ 187.39 SNA 1Z9.61 ECC .183Za

LOP 46.88 VP 37°g24 GAP 4.55 AZP 105,01 TAL Z0Z.83 TAP 30.22 RCA 105.86

GP -71.57 ZAL J11.?0 ZAP |07o23 ETA 30?.?3 ZAE |03,09 ETE ?J_,RZ ZAC 8.55

OLA 70,04 RAL B?.75 RAO 63_9.0 VEL |3°302 PTH ?,43 VHP |0,9Z9 OPA -48,6J

L-| T|N( ]NJ LAT IN| LONG IN| RT A$C IN| AZNTH |NJ T|I,_ PO CST T_N

4687,99 -27,71 147.94 )5).43 IZ.57 16 19 24 4080.0

2893,46 -27.?1 07.65 35].41 IZ.5? 3 2 4| 1293,5

4687,99 -27.11 _47.94 55|.43 17.57 16 |9 ?a 4088.0

2893.46 -21.21 81.65 53|.41 12.37 5 ? _1 2293.5

4667.99 -27.21 ?47.94 391.43 12.57 16 19 14 4088.0

_893.48 -27.71 81.05 351.41 17,57 _ Z 41 ?793.5

[N(I}.1170 v| ?g.565

AP_ 153.36 VZ 35.046

(TC 319.56 CLP-159.56

OIFFE_(NTIAL CCRR(CY|ON8

TOE _.35_O ?RA -._597 ?C3 -.0637 BAU .6741

RO[ .0771 RRA ,0474 RC$ -,?788 rAU .0Z545

Fop 1.4059 FRA -.0543 FC3 -.3651B|P |ZIZ8

BO[ 4,4A84 8RA ,3619 8C3 .9070 PAP -360

MID-COURSE (XECUTION ACCuRAC+

SGT 3861.4 $GR 812.5 SO3 JOG.Z

RRT ,8033 RRr .9138 RTP .9750

SO0 3946,9 RZ3 .1909 RI3 .9794

S0I 3918,0 SGZ 4??.| ?HA 9.74

RAP 84.J4 £CC 1,514g

IN| ? LAY IN| ? _(_qlG

-35.01 246,24

-35.00 85,95

-33.01 216.74

-33.00 05.g$

-55,01 74_.2_

-35.00 85.95

_eIT 0[T[RNINATION ACCUR4CY

ST 3377.? SR 6?6.5 5S 1022.1

CRT .g??9 CRS -.9897 CST -.9977

LSA 3589.8 MSA 150.7 SSA 1,3

EL| _441,5 EL? 1_8,9 ALP ||,10

LAUNC_ OAT[ A P_ 30 1964 FLIGHT TIN( 140.00 ARRIVAL OAT( SEP J? 1964

I-H[LIC_ENTRIC CONXC

RL ISO.?l LAL -.00

RP 108.09 LAP -i.$0

RC 118.878 GL 45.17

PLAN(TO_ENTRIC CONIC

C3 30.038 V_L 5.40J

LNCH AZNTH LNCH _ZN(

14.56 15 JO A5

159.4A I 35 l

2A.58 15 IO 45

J59.44 I 35 1

24.5_ 15 10 45

155,44 I $3 |

OI$TANC( 405.103

LOt. _1_.G8 YL _?,108 GAL -4.65 AZL 81.?$ HCA |90.$1 SNA 129.31 £CC .1837g

LOP _.09 vP 31.805 GAP 4.81 AZP 98.13 TA_ Z01.50 TAP 32.01RCA 105.54

GP -el.B? ZAL |JR.?/ ZAP |14.32 ET0 _09.39 ZA[ 11].33 EYE ZZZ.03 ZAC |5,80

OLA 68.53 RAL 83.49 RA0 _S(I_,Z V[L 1Z.305 P?H Z.$Z VHP 0.280 OPA -38.JE

L-| TIM| IN| LAT |NJ LONG IN| RT A$C IN| AZNTH IN| T_N( PO CST TIM

4507.9_ -35,13 131.16 337.38 ZG.6Z |6 15 53 3908.0

276A.34 -$9.ZZ 84.01 337.38 16,61 Z 71 5 2164.3

490?._)_ -33.23 Z_2,18 337.38 16.8Z 16 15 53 3908.0

2?84.34 -9S.Z? 8A.OZ 397.36 Z6.G| Z 71 5 Z16A.3

ASO?.ts -3_.Z3 _3_.LqS _37.38 ?_.SZ 16 Z5 53 3908.0

Z?64,34 o39.21 84.01 33?.38 16.8| Z ?| 5 ?164.3

INC 8.??04 ¥1 ?9,565

APO 153.07 vZ 55,059

[TC ?8?,63 CLP-150.89

O|P_(R(NYIAL CCI_R(¢TIONS

TOP ?.8318 TRA -.8J95 TC3-J.8375 8AU ,7961

RO( .85_3 RRA -o0_38 RC_ -.8_18 FAU ,038_

rO£ 1,2131 rRA -.1301 FC3-].0575 8SP J1439

BO[ Z.78S3 8RA ,619g 8C3 1.9873 F|P °_|i

NIO-C(X)RS( Ex(CU?ION ACCURACY

SGT 3833,1 SGR 1172,S SG$ 151.9

RRT .9111 _ .98?4 R?F .9607

S08 A0Z?,8 R23 .1403 R]3 ,9691

SG/ 4000.6 $GZ 485,3 THA J5.71

RAP 8?.?3 [CC J.4943

]NJ Z LATINJ ? LONG

-41.19 2??.85

-47,18 79,60

-42,19 2?7.85

-42,28 ?9.60

-4?.?9 Z?T,85

-4?.28 ?g,60

ORBIT O[T[RMINATION ACCURACY

ST 7001,? SR 89J.S S$ 911.1

CRT ._859 OR| -,_979 CST -,994?

LSA 30?4.7 MSA 181.3 SSA ?.4

EL| ?937.6 EL| J42.1 ALP |?.4_

i ?00



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH OAT[ 4PR 30 1964 FLIGHT TJNIE JA2,DD ARRIYAL 04T[ SEP 19 1964

H£LZO(ENTRIC CONIC OJSTANC[ 411.079

RL 190.71 LAL -.00 LOL Z|9.68 VL Z?.D63 GAL -4.40 AZL 84.36 HCA 193.68 SMA 1Z9.00 [CC .15491 INC 5.6374 vl Z9,565

RP J08.09 tAP -|.$3 LOP 93.30 VP 37.75fl GAP 5.09 AZP 99.48 TAL Z00.|8 TAP 33.86 RCA 109.60 APO 132.80 VZ 39.072

RC JZ9.J27 GL 39,62 &P -33.41 ZAL ;13.62 ZAP JZ0.?B £T$ )JZ.ZD ZA£ JI7.29 ET£ ZZO.IJ ZAC 23.58 [TC Z79.93 CLP-J49.J6

PLANETOCENTRIC CONIC

:] 20.7]2 YHL 4.991 OLA 99.0| RAL 84°87 RA0 6§65.8 VEL |1.920 PTH Z,|Z YHP 7.010 0PA °29.39 RAP 89,00 _CC |.3409

LNCH A2MTff LNCH TZNE L-I TZNI[ |NJ LAT JNJ LONG IN| RT ASC IN| AZMTH 1NJ TIME PO CST T[M IN| Z LAT[NJ Z LONG

99.80 J9 AZ 48 4373.1A -36,96 115.43 318.02 4(1.|Z 16 53 41 3773.1 -42.88 Z08.82

|44,20 I 15 59 2716.58 -38.95 80.14 318.00 40.11 | 39 IS Z|16.4 -41.86 73.S)

95,80 15 42 48 45?3°|4 -38.96 2J5.45 52B.DZ 40.J2 16 59 41 5775,J -4Z.BB 2DB,$2

144.20 1 15 59 1718.38 -36.95 80,14 318.00 40.11 1 39 15 2116.4 -42.66 73,$3

39.60 15 42 48 4373.|4 -58.96 215.43 328.02 40.12 16 95 41 5773.1 -42,86 206.82

144,Z0 I 15 59 2516.56 *38.95 80.|4 326.D0 40.]1 I 39 ]3 2116.4 -42,86 55.53

_Irr[R[NTIAL CORR(CTION$ RI0-COURSE [xECuTZON ACCURACY CI_8_T O[T{R_INA T|_ _CCURACr

TD2 J,6$OJ TRA -,7275 TC3-2._984 BAU ,8488 _GT )927.2 SC,R 1J92.5 $85 195.7 ST 2366,4 SR 764.| $$ 766.5

mO[ .608| RRA -.0559 RCS-I.DOI6 FAU .04778 RRT .9239 RRF .9923 RTF .9522 CRT .98|8 CR$ -.5965 CST -.9906

FOE 1.0254 fRA -.J6OG FC3-1,9970 BSP 12775 $88 41D4.3 R25 .2851 RI3 .�GO? LSA 2602.9 NSA 154.5 $$A 4.3

CO[ 1.9279 BRA ,?185 Be3 3.0847 FSP -657 SGI 4080.? $82 439.2 THA 15.86 ELI 2461.6 EL2 136.5 4LF 17,65

LAU+IEH OAT[ APR 50 1984 FLIGHT T1f_ J44,00 aRR_¥AL 0ATE $EP 21 1964

H[LIO([NTRIC COI|C

RL 190,51 LAL -.00

RP 106.01 LAP -I.15

RC |51.585 GL 27.48

PLANI[TOCENTRIC CONIC

C5 16.435 VHL 4.054

LNCH AZNTff LfACH T_I_

A5.76 16 19 17

|54.14 0 34 8

4S.76 ]6 19 Z7

|94,Z4 0 54 6

43.76 18 19 27

154.24 0 54 8

01$TANC[ 415.059

LOt. Z19.88 VL 27.018 GAL -4.15 AZL 86.02 HCA 196,86 SNA 128.69 [CO .18538 [NC 3.9804 V| 29.365

tOP 98,51 ,VP _7,784 GAP S,57 AZP 93.81 TAL 198.84 TAP 55.70 RCA |04,64 APO 151,55 V2 35.065

GP -48,5_ ZAL I16,18 ZAP |16,43 £75 324.24 ZAE J11.80 [TE Z18,86 ZAC 50.86 E_C 278.86 CLP-|4g.3J

0LA 50.90 RAL 66.98 RA0 658?.? V{L 1|,740 PTH 2.07 VHP 6.536 0PA -21.14 RAP 90.45 ECC ].2T05

L-| TIN(: iN| LAT |NJ LONG |NJ RT A$C IN| AZNTH IN| T]I_I[ PO C6T TIM |NJ 2 LAT [NJ 2 LONG

4258.97 -$5.58 Z00.47 321.75 90.65 |7 50 26 5639.0 -40.17 192.59

2?21.|1 -55.55 78.83 3Z1.56 90.85 Z 59 50 E|2Z.| -40.16 71.15

4258.9? -55°38 ZOO.47 3ZJ,?? 50.65 |7 30 16 )659,0 -40.37 J92.79

Z722.l| -35,59 78.85 521,78 50.85 I 39 50 2122.1 -40.]6 71.|7

4158.97 -35.36 200.4? 311.?? 50,85 |7 50 26 5659.0 -40,17 192.T9

2722.1] -39.35 78.65 521,58 50.85 J 39 50 2122.| -40.16 7].17

(_RStT 0£TERNXNATION ACCURACY

ST J969.0 SR 604.9 $$ 640.6

CRT .9730 CR$ o,9984 CflT -,9641

L$4 2150.6 MSA 165.0 SSA ?.0

ELl Z055.4 EL2 133.6 4LF 16.?Z

ozrr(R£NrtAL COIIRECT|ON$ NZ0-COURS£ (X£CUTZ(_ ACCuR4CY

TOE J,54ZJ TRA -.7728 TC3-5.83|2 BAU .8798 SG? 40_0,6 5r_ 1J_._ $_3 2_|,_

ROE .4155 IRA -.0306 RC3-1.|699 FAU .09591 RRT ,9275 RRI r .9910 RTF .9470

FOE .6ZZl FRA -.|549 FC5-2.9480 BSP 15080 $G_ 4184.4 R23 .2773 RJ3 .9544

BO[ 1.4085 8RA .7754 8C5 4.0_45 FSP -779 SGl 4184.5 $G2 407.1 THA 14.64

L_UNCH o4r[ APR 30 |964 FLIGHT TIN_ 146.00 ARRIVAL 0ATE SEP 25 1964

_[L|O(ENTR_C CON JC

RL |50.7l LAL o,00

RP 107.9T LAP -o97

_C J55.997 GL Z0,?4

PL4NI[TOCENTR_C CONZC

C5 |4.|54 VHL 5,782

LNCH AZNTH LNCH TiN[

54.59 16 59 16

125.45 0 52 28

94.59 16 59 16

|Z9.45 0 3Z 28

94.55 16 59 16

125.49 0 51 18

DIFFERENTIAL C08RECT|C_M$

YO_ 1.0292 TRA -.7555 TC5-4.5411 _AU .8859

RO( .SZZZ RRA -.0056 RC5-1.1815 FAU .05945

FOE .655J FRA -,0865 FC3°5.8575 BSP 12656

80[ 1.0769 BRA .?555 OC5 4.6922 _SP -784

D|STANC[ 413.036

kO_ 219.66 VL Z6.951 GAL -3.09 AZL _7.18 HCA Z00.06 SMA 126.36 [CC .|8632 INC _.8355 vl 29,965

LOP 59.72 VP 37.745 GAP 9.65 AZP 92,65 TAL 197,48 TAP 37,54 RCA 104.46 4PO 152.30 V_ 39.09_

GP -40.44 ZAL 127.18 ZAP 151.50 [T$ 515.81ZA[ 124.89 IT[ 215o56 ZAC 36.69 [TC 255.21 CLP-ISD.13

0LA 44.18 RAL 89,Z_ RAO 6587.8 VEL IJ.842 P?H 2.04 VHP _.970 DPA -15.16 RAP _|.66 [C( |.2529

L-] TJ)q[ JNJ LAT JNJ LONG JNJ RT A$C JNJ AZNTH IN| TIN[ P_ CST T_N _NJ 2 LAT |NJ 2 LONG

4|46.60 -52.94 167.42 516.Z4 96.26 18 8 25 5546.8 °36.46 179.37

2765.20 -92.53 80.56 318.25 98.27 | 18 53 2165.7 -$6.49 ?Z.52

4148.80 -52.54 |67.41 3_6,24 98.28 18 6 25 3548.8 -56.46 179.57

2763,20 -51,_3 80.58 316.25 56,25 I 18 35 2|65.2 -56.45 72.52

4J46.80 -32,54 )_7.42 )]8o14 5_.18 18 6 25 3_46.6 -56,46 179.5T

2565.20 -32.53 80.58 318.23 58.27 ! 16 33 2165.2 -56.45 ?Z.52

N|D-COURSI[ [XECUTION ACCURACY ON81T 0[TERM|NATION ACCURACY

$GT 4087.3 $GR 1015,_ SG3 252.1 ST 1642.9 SR 491 .9 SS 515.6

RR7 .gZO| RRI r .9864 RTr .9596 CR? .9574 CR$ -.9983 CST -.9705

• _ iZJJ,_ RZ) ,Z�JD R|5 .9450 LSA ]782oZ NSA 153,5 65A |0,2

5G1 4193.7 $82 387.5 THA 11.99 ELl 1509.4 [L2 136.4 ALF 16.09

LAUNCH O&T[ AP_ 30 1984 _LIGHT TIM[ 148.00 ARRIVAL DATE $[P 25 1964

HEL_O_ENTRJC CCN]C D|$TANC[ AZ9.D03

RL 130.T1 LAL -.00 LOt. 219.68 VL 26.928 GAL -5.85 AZL 88._O HC_ Z05.26 S_A 126.07 [CC .18740 |NC |.99?5 Vl _9.565

RP 107,93 LAP -,79 LOP _Z.98 VP 37.72_ GAP 5,9_ AZP 91,84 TAL 19E,]0 TAP _9,36 RCA 104.07 APO 152.07 VZ 35.||0

RC 158,819 GL |9.17 GP °55.38 ZAL iZE,85 ZAP 155.47 [T$ 3|7,52 ZA[ !26,77 ET[ 209.9_ ZAC 4].54 [TC 274,10 CLP*151,23

PLAHETO_[NTRIC CONIC

C5 |_.608 VHL 5,379 OLA _8.6| RAL 9|.59 RAO 85_?,5 V_L ||.5_4 PTH 2.0_ VHP 5.57_ OPA -|1.2Z RAP 95.55 _CC J.2JO8

LNCH AZNTff LNCff T|M( b-J Yll_[ IN| LAT IN| LONG JNJ RT ASC IN| AZMTH IN| TIME PO CST TZN IN| 2 LAT IN| 2 LONG

62.58 J7 45 51 40_O.24 -29.45 175118 516.6_ 63.82 18 50 45 5430.2 -32.?! 165.06

1|7.42 0 6 49 2840.21 -29.4A 65.05 316.60 65.80 0 54 9 2240.2 -32.?0 76.94

6t.56 17 43 5Z 4050°24 -29.45 |55.18 _18._0 6_.82 ;8 50 43 3450.2 -9Z.7| 165.06

JI?.AZ 0 6 49 1840.12 -Z�,A4 85.05 3J6,60 83.80 O 54 9 2240.2 -32.70 76.94

61.98 17 45 51 40_O,14 -29.45 175,18 316.80 63.82 18 flO 45 3430.2 -31.51 167.06

]17.42 0 6 49 Z840.ZZ -29.44 85.05 3|6.80 65.60 0 54 9 2240.2 -52.?0 T6,94

O;FF[RENT|AL CONR[CTZONS NI0-C(_E_I_ [XI[CUTION ACCURACY ONBIT 0_T[RN[NAT|ON ACCURACY

50£ .75G5 TRA -.7374 tC5-3.2150 BAU .9173 SGT 4116.1 _ 951.0 SG5 770.6 sr 150Z.4 SR 565.2 55 561.4

RO[ .1400 RRA ,004J RC3-J,I#8Z FAU ,08._O| RRT .�ZJO RRlr .9803 RTF .9591 CRT .9511 ORS -.9969 CST -.9484

rOE ,4464 FRA -.0518 FC5o4,2595 B�P 13_3_ $G_ 4_?.8 R2_ .2804 RI3 .9440 LSA |395.Z MSA 166.6 SSA 16.0

6D£ .7936 BRA .?574 8C5 5.5580 rSP -870 SG1 43J3.0 SGZ 355.8 THA 11.56 £L1 1351.4 EL2 135.3 ALr 19.56

170!



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCH OAT[ APR 30 1964 FLIGHT Title I50.00 ARRIVAL DATE SEP Z? 1964

HCLZO_CNTAIC CONIC

RL 150.7] LAL -.00

RP |02.90 LAP -.60

RC L38,0_I GL I0.55

PLANCT_ENTRIC C(_IC

C3 I].941 VHL _.456

LNCH AZNTH LNCH TINT]

70.A5 J9 35 _9

|09.59 25 29 53

?0.45 18 35 55

]09,55 23 Ze 33

]]0.00 0 6 A?

J]0.00 Z3 1 48

DJFFERENTIAb C_k_R[CTI_8

TOE .5467 TRA -.7302 YC3-5.7681 8AU .9388

ROE .1903 RRA .0167 RC3-1.I430 FAU.06407

rOE .]YES FRA .0054 FC3-4.6449 0$P ]3890

8DE .5Y88 _A .YJO4 Be3 5.8803 FSP -902

GISTANC[ 4)4.964

LOt,, Z19.68 VL Z6.878 GAL -3.33 AZL 88.63 HCA 206.4T SNA 127,76 ECC .18860 INC 1.3506 V] 29.565

LOP 66.15 VP 37.700 GAP 6.Z0 AZP 91.21 TAL 194,?0 TAP 41.1Y RCA 105.66 APO ISI.RS v] 5S,1Z3

GP -51.5Y ZAL ]ZS.GZ ZAP |$9.06 ITS 516.67 ZA[ ]ZS.Zl [T£ 206,86 ZAC 45.56 [TC _?5.ZA C_P-15Z.44

0LA 33.95 RAL 93.98 RAO 6567.5 VEL 11.547 PTH 2.02 VHP 5,679 OPA -7.15 RAP 94.89 ECC 1.1965

L-| TIM( |NJ LAT INJ LONG ]NJ RT ASC INJ AZNTH |NJ TIME. POCST TIN ]NJ 2 CAT ]NJ 2 LONG

3867.92 -26.49 182.28 316.ZA 62,93 19 40 45 528Y.9 -29,24 ]54.J9

295Z.82 -26.48 92.57 516.25 67,94 24 18 46 235E.8 -29,23 84.49

3887.92 -26,49 162.28 316,24 67.95 19 40 45 3287_- o29,24 154,19

2952.82 -28.48 92.57 516o23 67°94 24 18 46 2352.8 -29.23 84.49

2851.23 -28.90 83.68 317.26 70.89 0 5A 18 2251.2 -31.23 YY.Z5

5037,51 -Z4.]Z 98.03 315.09 65,01 25 52 26 2437,5 -27.28 90.29

NIO-C,C_IRS[ EXECUTICN ACCURACY C_8|T OETERNINAYION ACCURACY

SGT 4341.0 SGR 831.3 SG3 280.2 ST 1015.7 SR 516.6 SS 231.7

RRT .9164 RRF .9714 RYF .9376 CRT .8865 CRS -.99]2 CST -,9964

SG8 4423.6 223 .2674 RJ3 .9A]4 LSA 10Y5.? NSA I67,4 6SA 2A,2

SGI 4410.9 $02 3_5.4 THA 10,25 ELl 1052.6 EL] 141.2 ALF ]5.27

LAUNCH OATE APR 30 1984 FLIGHT T|N( ]32.O0 ARRIVAL OATE 8[P 29 196A

HEL]_ENTRIC CONIC

RL ISO,YI LAL -.00

RP ]07.86 LAP -.41

RC 140.215 GL 6,65

PLANE T_ENTRIC CONIC

C3 ]I.354 VH[ 3.370 OLA 29.9? RAL

LNCH AZNTff L_H TIN[ L-I TIN( IN] LAY

79.75 19 49 19 36?8.11 -23.75

IO0.25 22 35 41 3141.57 -23.7A

79.75 19 49 19 3678,i1 -23.75

IO0.25 22 33 4] 31AI.3? -23.7A

110.00 I 53 13 2533.84 o33.70

110.00 21 34 54 3333,8A -14.51

O|FFERENTIAL C(_QRECT]ON6

TOE .3712 TRA -.687] YC3-8.2211 8A_ .9586

ROE .J598 RRA .0291RC3-].0642 FAU .063?3

FOE .1336 FRA .0209 rc3-4.8_91 8sP 14012

8OE .4038 8RA .6878 BC5 6.3148 FSP -914

016YANC£ 440.9||

LQ. 219.88 VL 28.83] GAL -3.06 AZL 89,12 PICA Z09.69 SMA 122.45 £CC .18992 ]NC .83A5 Vl 22.565

LCP 69.37 VP 37.677 GAP 6.48 AZP 90.?3 TAL 193.27 TAP 42.96 RCA 103.24 APO 151.65 V2 35.154

GP -28.23 ZA_ 123,82 ZAP |42.]? [TS 3]9.87 ZA[ 129.18 EYE Z04.10 ZAC 48.92 [TC 272.53 ¢LP-153.69

96.42 RAO 6567.4 V[L 1].52] PTH Z.0] VHP 5,651 OPA -3.78 RAP 96.54 [CC 1.1869

IN] LONG IN] RT ASC IN] AZNTH ;NJ TIMI[ PO CST TIN IN] 2 LAT |NJ 2 LONG

143.23 316.?1 71.18 20 30 37 _K)?8.] -Z6.JO 13T.Zl

105.76 316,7l 7_,]5 23 28 3 _41.6 -26.09 9?.75

143.23 316.71 ?],16 ZO 30 37 )078.1 -Z6.lO 13?.ZI

103,76 316,?1 21,13 23 28 3 _SA].6 =26.09 97.75

62.28 319.22 83,90 2 33 27 1933,8 -34.19 53.07

115.63 312,14 58.70 22 30 28 2733.8 -18.55 109.84

NIO-CCURSdE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

$GT 4449.1 $C_ 78].0 $03 283.9 ST YAO,2 $R 221.4 $$ 122.5

RRT .9084 RRF" .9594 RTF .9362 CRY .8057 CR5 -.9424 CST -.7276

SGB 4517,2 223 ._A99 R13 .9391 LSA 797.9 NSA 169.3 6SA 56.6

SG] 4303,6 SG2 322.4 TNA 9.]J ELI Y92.4 EL] 154.3 ALF I6,70

LAUNCH DATE APR 30 1964 FLZGHT TIN( |54.00 ARRIVAL DATE OCT 1 1964

HELIOCENTRIC CONIC

RL 150.Yl LAL -.00

RP IOY.R2 LAP -o22

RC 142,324 GL 5.35

PLAN[T_ENTRIC CON|C

C5 IO.241 VNL 5.509

LNCH A2NTH LNCH TIN(

90.00 22 50 54

gO.00 19 54 11

100.00 0 48 30

100.00 20 A5 11

lI0.O0 Z A6 28

110.o0 21 I 45

DIFFERENTIAL CORRECTIONS

TOE .2172 TRA -.8321 YC3-8.6069 8AU .9?79

ROE .1588 liRA .0404 RC3-1,0228 FAU .06291

rO£ .0085 fRA .1379 FC$-4.9459 BSP 14340

80[ .ZSY6 BRA .6335 8C3 8.6855 rsP -9]4

0|STANCE 446.847

LOL 219.68 VL 26.783 GAL -2,76 AZL 89.59 HCA 212.91 SNA 122,]4 £CC .19137 INC .al06 Vl 29.565

LOP 72.59 vP 37.834 GAP 6.78 AZP 90.35 TAL 191.83 YAP 44.74 RCA 102.81APO 151.47 VZ 55.146

GP -29.43 ZAL ]ZI.e2 ZAP 144.90 ETS 320.99 ZAE ]29.82 E T[ 201,21ZAC 5].26 [TC ZYJ.89 CLP-|54.R_

OLA 26.52 RAL 98.94 RA0 6567.4 VEL 11.503 PTH 2.00 VHP 5.867 OPA -.98 RAP 98.29 ECC 1.1801

L-I TIME IN] LAY ]NJ LONG IN] RT ASC IN] AZNTH JNJ TIN( PO CST TIN ]NJ 2 LAT IN] 2 LONG

3112.59 -27,12 104.55 3]9.19 81.53 23 42 46 2512.6 -Z8.OI 96.00

3691.8] -15,59 ]42.84 315.60 86.08 20 95 45 _9|.8 -|9.?0 155,54

2752.37 -29.45 78,38 319.51 84.63 I 32 23 2132.6 -29.88 69.60

352?.02 -13.4? ]29.7'0 314.36 63,06 Zl 43 38 29_7.1 -16.98 IZ2.G?

2577.34 -34.12 50.10 319.72 91,08 3 26 3 1277.3 -33.64 40.89

34?9.06 -9.38 123.36 312.15 56.98 21 59 40 8875.1 -15.67 116.88

NIO-C(_JN3_ [X[CUTIOI ACCURACY (_81Y DET[I_I|NATION ACCURACY

SGT 4994.4 $GR 222.1 $03 283.6 ST 54].7 SR 242.1 SS 62.5

RRT ,8974 RRF .944| RTF .9_50 CRT .6433 CRS -,2404 CST .1588

SC_ 4611.3 223 ,_2BT R|3 .9373 kSA _66.3 NSA 1?9.9 SSA 5A.2

SG| 4600,5 $02 315.4 THA 8.14 ELI 566.2 EL2 177.3 ALF 17.84

LAUNCH OATE APR 30 1964 F_IGt'IT T|I'_ 156.00 ARR|VAL 0ATE OCT 5 1964

H£LIO_ENTR]C CONIC

RL 150.11 kAk -.00

RP 107.79 LAP -.03

RC I44.552 GL .45

PLAN(f_[NTRIC CONIC

C5 10.648 VHL 3.263

LNCH AZNYN LN_H Till( L-| TIN( |NJ LAT

g0.00 0 1 38 2913.42 o28.29

• 0.00 19 8 2 38?9.89 o]0.ll

100.00 I 41 28 2391.32 -29.e8

100.00 ZO 10 93 3677.0_ -8.10

110.00 3 28 92 Z_AI.YB o33,86

110.OO _ 41 38 35?9.53 -9.46

OIrF2RI[NT|AL CQqRECTION8

YO£ .0788 TRA -.9652 YC3-8.9330 8AU .9847

R0[ .1282 R_4 .0912 Re3 -.9831FA_ .08071

rOE -.09Y2 rRA .2049 FC3-4.93_2 85P 14642

80[ .1488 _A .5625 _C3 ?.0016 r$P -904

0ISTA_C[ A32.289

k_. 219.88 Vk 2E.139 GAL -Z.46 AZL 89.93 HCA 218_13 SMA

_04 B 73.81 VP 37,8_l GAP ?,04 AZP 90.04 TAL 1_,3? TAP

GP -23.08 ZAL 119.12 ZAP 142.32 ITS _21.75 ZA[ 1_0.24 [T[

126,83 £CC .19_99 IN(: .0519 Vl 29.565

46.50 RCA 102.38 APO 151.30 V_ 35.157

199,6A ZAC 54.]7 ETC 271.28 CLP-156.19

0LA 23.47 RAL 101.53 RAO 656?.4 VEL 11.491 PTH 2.00 V14P 5.?|5 OPA 1.38 RAP 100.13 ECC 1.1Y52

lNJ L(_NG IN] RT A$C INJ AZNTH IN] tiN[

_0.12 320.67 _8.86 0 30 IZ

133.93 319.90 63.41 20 12 A2

66.44 920.6_ 90.90 Z 24 40

I_J.Z? 319.J3 8J.29 Zl 12 10

41.12 320.39 96.37 4 4 3A

128.91 313.J8 56.Z0 Zl 41 38

N|0-C01,1d_[ _XI[CUTI(_I ACCURACY

$GT 465_.$ SM 6?3.6 $03 280.8

RRT .8931RRF .9233 RTF .9341

8r_ 4704.0 223 .ZOS9 RJ3 .9359

$GJ 4693.6 $62 313.3 ?HA 7.31

PO CST tZN IN] 2 LAT /NJ 2 LONG

_313.4 -28.J? 81.43

32?9,9 -J3.60 ]46.99

1991,9 -29,44 5Y.66

307?.0 -12_AG 131.51

]861.8 -52.41 32.10

29?9.5 -9.86 122.5g

ORBIT 0[Y[RNINATION ACCURACY

ST 379.1 $R 224.3 $$ J15.0

CRT .2?93 CR$ .8542 CSY .5631

LSA 392.3 NSA 216.8 $SA 7J,4

(LI 595.5 EL2 2J|,2 ALr 15.54

1?02



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19641

LAUNCH O6T( APR )0 1964 FLZ(,.,'_T TImF. 198.00 ARRIVAL DA;£ 06. I S 198,

H[LIO([NIRIC (01111(

RL ISO.TJ L•L -.00

RP IO7.T6 L•R .16

RC 146.?09 GL -Z.07

PLAlelETOC[NrRJ¢ CONIC

C9 |0.445 VHL 9,291

LNCH AZNTH LNCH TIN_

90.00 0 45 31

90.00 J_ •Z 25

100.00 2 23 38

]00.00 19 90 Z

IlO,O0 4 ] 0

IIO.O0 ZO 19 T

O;rf[R[NT|•L C(_R(CT[ON$

TO[ -.0476 TRA -.4934 TC3-?,Z04) 8AU 1.0140

RO£ .1191RIA .0SIR iC3 -,906Z rAU ,05846

FOE -.1862 FRA ,Z729 FC�-•.B45T 85P I•89•

BO( .IZRZ BRA .4893 EC3 T.2611 rSP -885

0ISTANC[ 49a.679

L(_.. ZJ�.RB VL 26.6418 GAL -Z.J4 AZL 90.25 HCA 219.13 )HA 126.5Z [CC .19467 INC .ZA�? Vl 19.565

LOP T9.04 VP 3T.60T GAP 7.13 AZP 89.#I 7AL 188.90 TAP 48.23 RCA lOl,&9 •PO 15I.J3 V2 33,168

GP -21,08 ZAL 116,40 ZAP 149.46 ITS 3ZZ.43 ZA( 130.49 [T( 197.87 ZAC 56,14 [TC 270.69 CLP-|57.40

Ok• 20.72 RAL 104.20 RAO 6367.• V£_ il.•BZ PYN 2.00 VHP 3.783 CPA 3.37 RAP 301.04 [CC l.l?]9

L-I 11141[ JNJ LAT INJ LONG JNJ RT A$C INJ A2NTH INJ TIN( PO CRT r|N INJ 2 LA T INJ Z LOqG

Z779.41 -28.11 110.53 " 3ZZ.07 9).36 ] 3• 91 Z|?S.• -Z?.32 71.79

4006.07 -6.JR )6J,|Z 317.20 62o31 ]9 •9 11 1406.1 -9.84 134.56

2472.89 -29.43 37,66 121.96 93.50 3 4 •9 J872.9 -28.58 49,02

3167.58 -5.02 1•4.45 316.ST 60.49 ZO 53 10 318T.9 -8.91 I3P.RZ

2188,19 -_Z.TZ 33.97 31|.42 100.50 4 37 8 1568.2 -30.95 Z3.Zl

9865.3) -2.20 ]3_.41 )J•.BI 53o89 2J 30 13 3069.3 -6.66 I27.18

NZO-COUR$[ [J([CUTZON ACCuRAC_ ORel? O[T[RN|N4710N •CCuR•C_

SGT •?•7.5 $(,R 635.8 SG3 2T3,8 ST 3ZD.T SR ZI4.? 6S 188.2

RRT .8650 _ .9028 RTF .9330 CRT -.5645 CR9 .T?)4 CST ,O]$Z

$88 •789.6 R23 .1938 RJ3 .934_ LSA 337.9 N$A 234.0 SSA 77.]

SGJ 4??9.2 $GZ 313.8 THA 6.6I (LI 339.Z [L2 191°5 •Lr 159._5

L•uNCH OAT[ APN 30 196• FLJG_IT TIM[ 160.00 ARRIVAL OAT[ OCT 7 1964

126.Zl [CC .19654 INC .9153 vl 29.365

49°99 RCA 101.41 APO 151.0Z VZ 19.178

196.34 ZAC 58.05 [TC 270,13 CLP-|3_._9

H¢L[OCENTRIC CONIC O_S?AN([ d6•,574

RL 190 .?l LAL -.00 LCR. Z19.Ra VL Z$.640 GAL -1._0 AZL giO.S2 14CA ZZZ.S8 _AA

RP JO?.?Z LAP .33 LOP RZ.Z8 VP _?,383 GAP ?,el A2P 89.0Z TAL 157.41 TAP

RC 148.R49 GL -4.29 GP -19.56 ZAL |13.S0 ZAP 131.•4 [T9 322._3 ZA[ !10.6• [T[

PL•N(70([NTR_C C(_d|C

C3 IO._IT VHL 3.212 0LA ]8.2| RAL 106.94 RA0 6_$?,• _k 11.416 PTH 1.69 VHP 5.B?Z 0PA •.99 RAP 104.03 ECC 1.1698

LNCH AZMTH Lh_H TINI[ L-I TX_ INJ LAT JNJ LONG XNJ RT A_C INJ AZMTH INJ TINE

9/0.00 I Z? 18 26?3.?0 -27.43 ?2.67 313,69 97.34 2 |I 50

90.00 18 13 35 4106.86 -2.96 166.78 319.06 61.63 19 34 1

100.00 Z 99 16 1376.40 -29.99 50.61 323.•9 99.1l ) 39 4

|O0.O0 19 36 • 3879°39 -1.93 1•9.49 310.•9 60.|6 ZO 40 44

IlO.O0 • 91 2• zoe#.?6 -31.98 za.06 322.79 103.82 _ 6 13

I10.00 zo zo 31 5T39.19 .65 157.29 316.88 95.82 21 22 9?

0ZFFtRENTIAL CC_R(CTICIN9 MI0*_E [KI[CUTION ACCURACY

TO[ -.1702 TRA -,3912 7C_-?,4330 8AU 1.0520 IG? •842,8 It, dr I_01,? I83 270.1

RO( .ll•S RRA .OTIS R¢3 -.8933 r•U .03612 RRT .8445 RRf" .87T4 RTF .9326

r0[ -.1691 rRA .3393 FC3-4,?094 BSP 19118 SGe 4980.1RZ5 .1611 R]3 .9357

• GO[ ._054 BR• .40•6 BC3 1.4621 rsP -870 SGI •869,5 SG2 3L=P0.9 THA 6.02

POCST TIN INJ 2 LAT INJ Z kOqG

20T3,? -26.J3 8•.Z4

3306.g -8.71 160.10

1776.4 -27.04 42.15

3279,4 -5._9 142.94

!•88.8 -19.18 J9.58

3139,8 -).04 191.06

OPBlT O[T[RNINATION •CCuRACY

ST 403._ SR 209.9 SS 262.4

CRT -.81•8 CR$ .8098 CST -.5469

LS• 476.• N$A 209.2 SSA 71.4

ELI 44],1 [LZ 1|],Z ALF |53,41

LAUNCH 04T[ •PR 30 1964 FLIGHT TINI_ 16Z.00 ARRIVAL OATE OCT 9 1964

H[LI OC(NTRIC CONIC

R_ 150.T! LAL -.00

RP 107.89 LAP .54

RC 150.98• GL -6.28

PLANI[TOC(NTRIC CONIC

C3 J0°23P VHL )._03

LNCH AZNTH LN_H 71M_

gO.O0 Z | 29

90.00 18 13 95

I00.00 3 31 36

|00.00 19 16 25

I10.00 4 99 26

IlO.O0 20 15 7

OI_F[R_NTIAL C(_RR[CYJC_

TO[ -.Z89I 7RA -.3OOI TC3-?.6109 _AU 1.0•96

RO( .1110 RRA .0818 RC3 -.8080 FAU .05567

P0[ -.)33T FR• .1966 FC$-•.3293 8SP 15918

80£ .3104 BRA ,9JII _C3 7.8938 FSP -851

0;STANC[ •TO.•))

L_. 119.68 YL 26.991 GAL -1.46 AZL 90.79 HC& 213.81 SMA I15.91 [CC ,19897 INC .TS2Z v] 29.$65

LOP 83.•9 VP )7.358 GAP 7.90 AZP 89.48 TAL |83°9] TAP 3|.72 RCA 100,91APO 130°91 VZ _5.188

GP -|T,89 ZAL 1|0.46 ZAP |)).25 ITS 3_3.31 2AC 130.73 [PC 195.03 Z•C 59,6• (TC 169.56 CLP-]S�.?4

0LA 39.89 RAL 109.76 RAD 6567.• VEk 11.•?4 PTH 1.99 VHP 3.973 0P• 6,31 RAP 106.09 [CC 1.1685

L-I 71146 |NJ LA? |NJ LONG |NJ R? A$C 1NJ AZNTH |NJ T|N_ PO CST TIM INJ 2 LAT INJ 2 LONG

298•.78 -28,•9 66°39 _15.55 100.38 Z •4 3• 1984.8 -24,79 58.07

4193.49 -.17 171.61 311.31 61.68 19 23 •6 3593.4 -5.96 164.98

229•.06 -Z7.58 •4,71 315.31 10_.06 • 9 51 1694,1 -Z�.G_ 56.44

3999.38 .T8 153,88 310.79 60.12 20 32 24 _339.4 -3.20 ;47.39

2019.36 -_0.54 13.03 324°50 106.56 S 33 § 1419,4 -27.77 14.78

5806.83 3.11 I•0.79 319.Z7 95.95 Zl 18 53 3206,8 ol.28 134.5_

MJO-CCURS[ [_CUTJON ACCURACY ORBIT O_CRNINATION ACCuR•C¥

$GT 4934.| $GR _76,1 SG3 263,7 ST 363.0 SR Z07.6 S) 331.7

RIIT .81|0 RRI r .8491RTF .9321 CRT -.9196 CRS .8179 CST -.P882

$GB 49_?.? RZ3 .1407 R13 .9531 LSA 697.9 M$A 184.0 SSA 62.9

$GJ •956.9 $G2 317.• THA 5.50 ELI 396.4 CL_ 67,Z ALF 160.62

L6uNCH 0ATE AP_ 30 1984 FLIGHT T[14[ 164,00 ARRIVAL 0AT( OCT II I964

_[LIOCENTR|C CC_fJC

RL 130.71 LAL -.00

RP 107.87 LAP .73

RC 153,089 GL -8.01

PLAN_TOC[NTRIC CONIC

C3 10.262 VHL $.Z04

LNCH •ZNTH LNCH _I141_

90.00 Z 31 32

90.00 JR 5

100.00 4 I 16

|00°00 19 19 44

110,00 9 29 32

J|O.OO _ JJ 4_

OIr_[R[NYIAL CORR[C?/ONS

70( -.408T TR• -.1943 TC3-7.7)97 SAU 1.0670

ROE .1128 RRA .0913 RC3 -,7840 FAU .05110

rOE -.3941 FRA .451? FC_-•.3198 $$P JSB•_

B0[ .4ZZO BRA .E148 8C3 7.777_ rSP -85•

DISTANCE •76.310

LOL Zi�.RB VL 19.544 GAL -1.10 AZL t10.96 HCA 129.04 _A 125.60 £CC .200?6 ZNC ,_634 V! 19,565

LOP 8B.?Z YP 37.533 GAP 8._) AZP 09.31 TAL 184.39 TAP 53.4• RCA 100.39 APO 150.81 VZ 55.198

GP -19.61ZAL 107.10 ZAP 154.87 [TS 323.$1ZA[ 110.76 [TE 195.90 ZAC 61.04 [TC _69.01 CLP-160.87

0LA 13.71RAL |1Z.$6 RAO 6567.4 Vl[L I|,4T4 PTH |.99 vHP 6.086 OPA 7.48 RAP I08.ZO [CC |.I889

L-I TIN( INJ LAT INJ LONG INJ RT A$C |NJ AZNTH |NJ T|_ PO CST TIM INJ 2 L4T INJ 2 LONG

1507.36 -25.43 60.91 327.68 102.90 3 14 40 1907.4 -23,40 52.85

4Z?I.O_ 2.31 IT5.94 123._0 61.?? J9 16 d? 36T1ol -I.46 ]69._2

Z121.77 -16.43 39.63 327,41 _0•.50 4 38 27 1821.8 -24.18 3_._6

4031.88 3.13 157.86 313.40 60.17 ZO 16 55 3431.g -.73 J5J.5_

1957.57 -_9.06 18,68 326.32 108.85 9 38 _9 ]557.8 *26.2] 10.65

_168,84 9,57 J44.04 3_1.95 55.22 11 16 16 _268,8 1.09 15P.82

N_O*¢_WINE [R[CUTION A_CuRACY 0R_17 O[TCRN|NAT_ON 4CCUR•CY

SGT 50_4.7 6r-_ 555.5 SG5 297.0 ST ?90.2 SR 208.4 SS 595.7

RRT .7956 RRt r .8184 RTF ,9326 CRT -.9990 CRS .8188 CST -,8829

$G_ _O53.3 RZ_ ,JZO? R13 ,9333 LSA 85•°7 NS• IP0,8 $SA 55,1

SG| 5044.2 SGZ 539.2 THA 3.09 CLI 778.5 [L2 37.! 4Lr 165.00

I_05



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUMCH OAT[ APR ]0 1964 FLIGHT TiN( 166.00 ARRIVAL 0ATE OCT 15 Z964

HELIOCENTRIC CON|C

RL 150.71 LAL -.00

RP i07.64 LAP .91

RE 155.138 GL -9,56

PLAN[TOC[N_RIC CONIC

C_ 10,533 VHL 3,215

LNCH AZHTH LNCH TI_[

90,00 ) 2 ZO

90.00 J7 59 4T

100.00 4 79 35

100.00 19 J5 15

liD.D0 5 51 JO

I;0.00 ZO IO 8

DIFFERENTIAL CORRECTIONS

rDE -,$ZOZ TRA -.OTJ9 TC)-7.7936 8AU 1.08JZ

RD( ,J145 RRA .;OZO RE3 -.7189 FAu ,04950

F0( -,4446 FRA .5122 FC3-A.0630 8SP J(_53

SO( ,3526 6RA .IZ48 8C3 7.8267 FSP -B05

01STANCE 462,169

LOt. 219.66 VL 26.49? GAb -,?$ AZb 9|.16 MCA 232.Z8 SMA

LOP 91.9G VP 57,507 GAP 8,49 AZP 89,Z9 TAL 18Z.87 YAP

GP -15.49 ZAL 104,04 ZAP 156.39 (TS 3Z5.55 ZA( 130.77 (f(

125.30 (CC ,20515 JNC 1.;550 v! 29.565

55,14 RCA 99.65 APO 15D.76 VZ 55.206

|9Z.91 ZAC 6Z,51 (YC 266.45 CLP-|61.96

DLA 11.65 RAL 1|5.61 RAO 6567,4 V(b ||.47T PTH Z.0O VMP 6.ZlO DPA 8.40 RAP 110.57 ECC J.J?0J

_-| YINI[ IN| LAT |NJ LONG IN| Rr ASC |NJ AZNTH |NJ TIM( PO CST TIN |NJ Z LAY IN| 2 LONG

Z436.5| -24.30 56.|8 330.05 105.0| 5 4Z 59 la36.5 -22.0o 48.26

4342.8? 4.63 J79.95 5Z6.73 6Z.05 |9 ]2 9 374Z.7 .85 ]73.3J

2157.14 -25.25 35.19 329.75 106.55 5 5 )Z |$57.J -21.74 Z?.29

4099.Z7 5.50 |6|.58 3Z6.27 60.5? 20 23 3) 3499.3 1.54 153.03

J901,85 -27.77 14.85 328,80 1]0.76 6 2Z 52 130J,9 -Z4.69 7,D4

39Z?.32 ?.77 I47.14 3Z4.98 56.6| ZI 15 35 352?.3 3.32 140,87

MIO-C_LJRSE (XI[CuT|ON ACCURACY C_SIT O(TERN|NATION ACCURACY

$GT 5097.4 SGR 538.1 $G) 249.Z ST 940.1 SR ZII.? $S 45Z.8

RRY ,7685 RRF .?B$Z RTF .9319 CRT -,9495 CRS .8lOS CST -.9171

SG9 SiZe.? R23 .1053 RI3 .9325 LSA 1050.9 NSA 164.2 S$A 49.1

$GI 5J|4,J SGZ 344.4 ?HA 4.65 (11 961.5 EL2 64.? ALF 187.87

LAUNCH DATE APR 30 1964 FLIGHT TIN| 168.00 ARRIVAL DATE OCT J5 1964

H[L|OC(NTRIC CON|C

RL 150.71 LA_ -.00

RP 107.6I hAP 1.10

RC 157.232 GL *10.94

PLAN(TOC[NTRJC C_N|C

C3 10.473 VHL ),Z3e

LNC_ AZMTH LNC_ ?|J4_

90.00 3 30 25

90.00 I? 55 49

100.OO A 56 32

I00,00 I_ 12 Z3

110,00 $ I5 31

110.00 20 9 4?

DIS?AliKE 488,000

L(_. 219.68 VL 26.449 6AL -.34 AZL 91.33 HCA 235.51 SMA J25.0! ECC .20569 INC |.3308 V] 29,565

LCP 95.J9 VP 37.d82 GAP 8.90 AZP 89.25 TAL 181.33 TAP 56.94 RCA 99.29 APO 150.72 v2 55.215

GP -|4.5| ZAL |00.?J ZAP J57.9| [T$ 323,43 ZA( J_0.75 [T[ |92.06 ZAC 65.46 (TC 26?°89 CLP-163,05

OLA 9.69 RAL 119.65 RAD 9567,4 VEL 1|.483 PTH 2.00 VNP 6.342 DPA 9.16 RAP 112.58 ECC 1,1724

_-] Til4( IN| LAT |NJ LONG IN| RT A$C |NJ AZNTH |NJ TIME PO CST TIM IN| 2 LAT IN| Z LONG

2376.50 -23.1A 52.01 332.6_ 106.79 4 _0 2 17?G.5 -20.62 44.24

4410.18 6.77 183.T6 329.94 52.44 19 9 19 54_10.1 3.02 ]??.O8

2098.?? -24.06 3J.ZG 332.34 108.29 5 31 31 1499.8 -Zl,34 Z5.52

4163.0_ ?.6_ 165.13 329.39 G|.0| 20 21 46 )563.1 3.?0 158.34

185|.29 -26.5J lJ.4? 33|,33 112.42 6 46 28 125|.3 -23.23 3,84

3995,52 9.95 |30,13 329.02 57.10 21 16 |l 3393.5 5.45 143.81

ORg|T O[T(RMINATI_ ACCURACY

ST 1139.0 6R 215,5 Ss 506.7

CRT -,9336 CRS .6044 CST -.9516

LSA 1254,2 NSA 160,O SSA 44,!

ELI 1|56.7 EL2 ?6,0 ALF 169,95

oIrrERENTIAL CORRECTIONS

TOE -.6374 TRA .0557 TC3-?.8155 6AU 1.099I

ROE .1165 RRA .1120 RE3 -.6792 FAU ,04619

rOE -,4915 FRA .5845 FC3-3,8|Q9 85P |6295

BO( ,6480 6RA .1250 8C5 7.842? FSP -782

NI0-COURSI[ (X[CUT|CIN ACCURACY

sG? 5182.5 SGR 525.6 SG5 242.?

RRT .?)81 RRF .7522 RTF ,_328

age 5209.l R23 .0697 Rt3 .9333

SG| 5197ol $GZ 353.6 THA 4,30

LAUNCH OJrE 4PR 30 1964 FLIGHT TIN( 170.00 ARRIVAL 04TE OCT 1? 1964

HEL!C_ENTR!C C_|C

RL lSO.71 LAL -.DO

RP 107.39 LAP 1.28

RC 159.290 GL -12.15

PLANE TC_ENTR]C CON|C

C3 10.688 VHL 3.269

LNCM AZHTH LNCM TIME

90.00 5 ST 26

90.00 IT 33 17

IO0.00 _ ZZ 35

100.00 19 10 52

110.OO 6 39 Z5

110.00 ZO tO 30

O[FFER(Nr/AL CORRECTIONS

10( -.?489 TRA .1991 TC3-7.1550 6AU 1.1089

ROE .!209 RRA .IZ$Z RE3 -,6311 FAU .043|6

FOE -.5243 FRA .SZZZ FC3-3.4956 8SP 16352

60( .7388 _RA .Z341 6C3 7,7607 FSP -739

DISTAMC( 493.811

LOL 219.68 VL 26.402 GAL .06 AZL 91,A9 HCA 238.?5 SMA

LOP 98.45 VP 57,455 GAP 9.|1 AZP 89,23 TAL 179.79 TAP

GP -15,65 ZAL 97.32 ZAP 159.14 (15 325.15 ZAE 130.73 ETE

|2A.?I ECC .20644 IMC 1.4931 Vl 29,$63

5B.54 RCA 98,T2 APO 150,71 v2 55.222

191.31 ZAC 64,51ETC 267.54 CLP-184.D7

DLA ?.82 RAL 121.72 RAD 6567.4 VEL 11.492 PTH 2.00 VMP 6.464 OPA 9.7? RAP 114,83 ECC 1.1739

L-| TIME IN| LAT IN| LONG JNJ RT A$C IN| AZMTM IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2_Z0.21 -21.99 48._9 335.4T 108.51 4 36 6 |720.5 -19,29 40.66

44T4.56 9.78 187.42 333.14 6Z.9? 19 ? 52 38?4.6 5.09 180.69

2045.76 -22.88 27.76 335.14 109.?7 5 56 38 |445,8 -19.96 ZO.IT

4224._ 9.62 168.5? 332,69 61.56 ZO Z| 16 3824,5 5,T5 161,92

1605.29 -Z$.Z? 9.46 334,09 |15.9Z ? 9 29 1205.5 -Z1.64 ,99

A037.35 11.84 153.07 331.37 57.70 Zl 17 48 5457,5 7.50 146,68

N|O*C(XJRK ()U[CUTION ACCURACY ORBIT O(T(RM[NATION ACCURACY

SGT 5238.9 $GR 512,6 SG3 233.1 ST 1325.6 SR ZZZ.O $S 548.3

RRT .70Z9 RR'F .7|50 RTF .9309 CRT -.9149 CRS .1924 CST -.9645

SG8 3_6]._ RZ3 .0909 R]3 .9513 L$A 1442.2 MSA 159,8 SSA 4O.|

$G! 5249.3 &G2 563.8 THA 3.96 (LJ 1341.| ELZ 68,6 ALr 1?1.25

LAUNC_ OAT£ APR 30 1964 FLIGA<T TIN( J72.00 ARRIV4L DATE OCT ]9 !984

HELIOCENTRIC CONIC

RL JSO.?] LAL *.00

RP 107.57 LAP J.d9

RC 161._3_ GL -13._0

PLAN_TOCENTR|C C_N|C

C3 10.983 VNL 3.314

LNC_ AZMTH LNCH Tl/,q[ L-| TIN( IN| bAT

90.00 4 23 35 2269.|3 -Z0._5

90.00 17 51 59 4539.90 10.69

lO0.OO 5 47 47 1997.55 -Z|.74

_O0.O0 I9 lO Z4 4Z93,64 11.33

110.00 ? Z 35 |763,46 -24.I0

110.00 _0 12 6 60_,49 13,75

DIFFERENTIAL CORRECTION8

TO( -.874_ TRA .34A6 TC3-?,$)_5 9AU ].12_|

RD( .IZ4Z RRA .1329 RC3 -,5929 FAU .04098

FOE -.3670 FRA .66?1 FC3-3,2_O6 BSP |S902

90[ .863? BRA .3693 BC3 7.6626 FSP -736

OIST_I_E 499.603

L(_. Z19.69 VL 26.355 GAL .d? AZL 9|.93 HCA 241.99 ._A

LOP 101._9 VP 37.4_9 GAP _.43 AZP 99,Z) TAb 178.24 TAP

GP -|Z.98 ZAL 93.90 ZAP 160.39 £?$ 322,70 ZA[ |30.?0 (T(

|14.42 (CC .21|42 INC J.6450 Vl 29.565

60.23 RCA 98,JZ APO 150.75 V_ 35,229

190.65 ZAC 65,49 (TC 268.79 CLpoI65.09

0LA 6.04 RAL |24.82 RAO 959?.4 VI[L 1|,_05 PTH Z.O0 VHP G.634 0PA I0,25 RAP J17.|2 (CC J.1807

IN| LONG IN| R? 85C INJ AZMYH |NJ T|Nt[

44.97 339,49 J09.60 5 J Z4

191.00 336,64 63,62 19 7 33

24o64 ))9,]4 Jl|.04 6 2J 5

17|.95 336,Z_ 62,23 ZO 2] 48

5.?8 ))?,0_ |15.01 ? 31 59

155.99 31A,90 59.39 Zl 20 16

MID-COU_E IX|CUT|ON ACCURACY

SGT 5319.A SGR $03.9 SG3 228.9

RRT .6730 RRF .979? RTF ,9326

SG8 3342.) R23 .0662 R|3 .9329

SG| 5)29.3 $62 3?2.0 THA 3.67

POCST ?|N |NJ 2 LAT |NJ 2 LONG

1669.1 -17.99 37.46

3936.6 ?.06 184.20

|)97,6 -18.69 17.J8

3683,6 ?.72 165.23

1163,5 -20.52 338.46

3490,3 9,4? |49.31

ORB|T DET[RM]NAT]ON ACCURACY

ST 1530.9 SR 225.9 $$ 597.3

CR1 -,8979 CRS .7882 CST -.9747

LSA 1650,9 MS& 158.] $$A 36.4

ELI 154&,5 (12 98,6 ALF 172.42

! 704



JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL. 1, 1964

LAUHCH OAT[ APR 30 196A FLIGHT Till( 174.00 ARRIVAL OArC OCt ZI 1964

H£LJOC[NTRJC CO_IC

RL IS0.71 LAL -.00 LOL 219.68 VL

RP 107._5 LAP 1.6Z LOP 10a.90 VP

RC 165o5_9 GL -14,0_ GP -IZ.ZO ZAL

PLAN(TCXENTRIC CC_4[C

C5 |1.568 VH_ 3.37!

LNCH AZNTH LNCH TKlUH[

90.00 4 a8 57

90.00 I? 51 3Z

IOO.O0 6 IZ 20

lO0.O0 19 I0 50

liD.DO ? 15 14

1J0.00 ZO zA 25

DIFF£R£NTIAL CC_IRR(CT|O_J5

TO( -.996} TRA ,5091 TC}-?,4620 BAU |.1570

ROE .IZ91RRA .1417 RC$ -.5508 FAU .05856

FO¢ -.SDD5 FRA .7170 FC}-2.9385 8SP 16990

80( ].0046 8RA .5281 8C5 7.a825 FSP -714

DJSTANCE 505.5?5

26,}08 GAL .9| AZL 91.79 HCA Z4_,Z5 SNA I24.|4 ECC .21465

5?,402 GAP 9.76 AZP 89.25 TAL 176.68 lAP 61.91 RCA 97.49

90.45 ZAP 161.57 (T$ 522.08 ZA[ 150.67 ET( 190.07 ZAC 66.59

INC 1.7880 vl 29.565

APO 150.78 V2 55.255

£TC 266.Z4 CLP-166.08

OLA 4.}4 RAL 1Z7.95 RAD 6567.4 YEL ]1.512 PTH _.D1 VHP 6.792 DPA 10.60 RAP 1J9.45 £CC ].1871

L-I TIN¢ |NJ LAT IN| LONG |NJ RT ASC |NJ AZNTH IN| T|N( PO CST TIN |NJ Z LAT IN| Z LONG

2Z22.77 -19.77 42.00 141.69 ][0,70 5 26 0 1622.8 -16.7T 54.S0

4597.}5 12.49 194.51 140.5Z 64.58 19 9 g 5997,4 8.94 187.65

1953.84 -20,65 2|.86 34|.35 1|2.11 6 44 54 1555.8 -iT.4? 14.50

434|,51 I5.14 i75.29 33e,89 65.00 20 21 12 3741,5 9,61 168.48

1775o65 -22.99 3.40 340.20 1]6.02 ? 54 0 1125.6 -19,50 556.21

4]42.47 15,59 158.90 336.61 59.19 21 25 27 5542,5 11.39 ISZ.5l

N|0-COUR$( EXECUTION ACCURACY C_8[T 0ETERH|NATION ACCURACY

$GT 5376.9 SGR 496.1 $65 219.6 ST 1719.6 SR 731.7 85 657,3

RRT .6405 RRF .643_ Rrr .9530 CRY -.8905 CRS .780A CaT -.9811

SGB 540J.? R23 ,0556 R|5 .9112 LSA 194|.} NSA J58,8 $SA 51,4

SG] 5}60.3 $62 360.5 ?HA ),AO ELi 173|.? ELI 109.1 ALF 175,Z1

LAUNCH OAT[ APR 50 1964 FLIGHT TIN( 176.00 ARRIVAL DATE OCT 23 1964

H(LIO(ZNTRIC C_IC

RL 150.71 LAL -,00

RW 107.51 LAP 1.79

RC 165.569 GL -14.94

PLAN'I[TOCENTR|C CONIC

C3 11,8A8 VHL 3.44_

LNCH AZNTH LNCH TIP, q[

90.00 9 1335

90.00 17 51 55

JOO.OO 6 56 12

100.00 [9 1_ 0

1J0.00 ? 47 21

]lO,O0 20 17 20

DZFrERENTIAL CORRECT|ORS

T0£-1,1116 TRA ,6?86 TC3-?.2410 6AU 1.1498

R0( .1549 RRA .1540 Re} -.5092 FAU .0_615

FD( -.6310 rRA .7623 rC3-Z,6545 85P 17223

BO[ 1.1}16 eRE .6959 BC3 7.Z589 FSP -695

DISTANCE 511.||8

LOL Z19.68 VL 26.261 GAL 1.16 AZk 91.92 HCA 248.47 SNA 125.85 ECC .21608 |NC 1.9258 VI 29.565

L_ 106.15 VP _?.374 GAP 10.10 AZP 69.29 TAL 175.12 TAP 65.60 RCA 96.84 APO 150.66 v2 35.241

GP -11,60 ZAL 67,01 ZAP 162.68 (TS 321.26 ZAE ]30,64 ET( |69.56 ZAC 67.25 (TC 165.69 CLP-167.05

OLA 2,71 RAL |3|,09 RAO 6567.5 V[L 1|,543 PTH 2,0| VHP 6.960 OPA 10.61 RAP 121.76 ECC [.|950

L-I TIN[ |NJ LAT JNJ LONG JNJ RT ASC |NJ AZNTH INJ TIN( F_ CST T|N INJ 2 LAT[NJ 2 LONG

2180.92 -18.74 39.36 345.06 111.63 5 49 56 1560.9 -15.64 32.06

4656.53 14.21 198.03 344.17 65.25 19 9 }l 4056.5 ]O.?S J91.06

1914,46 -19.62 19.38 344.6? 11}.02 7 8 6 1114.5 °16.55 12.15

4198.ZZ |5,07 I76.61 341_,75 63,67 ZO 15 18 1796,Z |1,45 171.71

1691,77 -ZI,96 1,31 343.51 116.68 8 15 }_ 1091.8 *18.18 354.12

4195.68 17.55 161.62 342,48 60,07 2l 27 14 5591.7 15.24 155.12

MID-COUrSE EKI[CuT|ON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5441.9 SCAIt 489.1 $65 212.7 ST 1906.6 SR 137.7 85 673.4

RRT .6077 RRr ,6067 RTr .9519 CRY -.8659 CRS .7750 CAT -.9855

6f_ 546A,9 R23 ,0457 R|3 ,9341 LSA 2029.4 NSA 159.8 SSA 3D.B

SGI 5A51.1 $52 387.9 THA _.14 (LI 1917.1 EL2 118.2 ALF 173.82

LAUNCH DATE APR }0 1964 FLIGHT T|_ 179,D0 ARRIVAL DATE OCT 25 1964

H£LIOCENTRIC CONIC

RL 150.71 LAL -.00

RP |07._2 LAP 1.95

RC 187.361 GL °|_,a4

PLANa[TOCENTRIC CONJC

C3 17.4a0 VHL 5.517

LNCH AZNYH LNCH TIME

90.00 5 57 30

90.00 17 5F 59

ZOO.DO 6 59 23

100.00 19 15 46

110.00 8 8 53

110.00 20 ZO 46

O_FF£RCNTIAL CORRECTIONS

TD[-1.1518 TRA .8_9 TC}-6.9850 6AU J°l(_9

RO( .1419 RRA .1643 8C3 -.4670 FAU ,03408

r0( -.6591 FRA ,80M FC}-2,}?18 8SP 174)O

80( I._806 041'A .876A Be} 6.9806 rap -673

OISTAN¢E 516.837

LOL 219,68 VL Z6.215 GAL |.63 AZL 92.05 _CA 251.72 $NA 123.57 ECC .22181 INC 2.0586 Vl 19.565

LOP 111.59 VP 57.}46 GAP 10.45 AZP 69.$6 TAL 171.56 TAP 65.26 RCA 96.16 APO 150.98 V2 35.246

GP -11.05 ZAL 65.59 ZAP 161.7A ETa )ZO.Z6 ZA[ I}0,60 ET£ 189.|0 ZAC 68,C6 ETC 265.15 CLP-168.00

OLA 1.18 RAL 134,22 RAO 6567.5 VEL |1.566 PTH 2,02 VHP 7.])7 0PA 10.97 RAP 124.|] ECC 1,2047

L°I TINI[ |NJ LAT IN[ LONG IN[ RT ASC IN[ AZNTH IN[ TIN( PC) CST TIN |NJ 2 LAT IN[ 2 LONG

2145,49 -17,78 }7.05 546.56 |11.41 6 15 15 1541.5 -14.58 29,81

47|4.56 15,83 Z01,}2 148.16 86.21 |9 11 }} 4114.6 |Z.49 194.44

1679.15 -18°67 17.21 146.16 ]l}.TB 7 }0 4) 1279.} -15.29 10.04

4451.94 16.71 181.94 }47.75 64.85 10 28 0 }853.9 15.18 174.92

1661.80 -21,03 }59.49 146,96 111.59 6 56 15 1061,8 °17.17 551.49

4244.24 19,04 1_4.77 346.50 6|.06 21 51 }0 5644,2 15.04 157.94

NIO-C(_U_S( [K(CUTION ACCURACY ORBIT OEr£RHINATION ACCURACY

$GT 5498,9 SGR 482.6 SG5 205.6 ST 2085.2 SR 2A4,Z S$ 704.0

RRT .5738 _ ,5697 RTF .914? CRT -,8531 CRS .7703 CST -.9886

SGB 5_20.0 R21 .0373 RI} .9349 LSA Z206.4 NSA 361,6 SSA 28.4

$61 5505.9 SGZ 194.8 THA 2.90 (LI 2095.7 EL2 126.8 ALF 174.27

LAUNCH DATE AI_I' 30 J984 FLIGHT Ti_ J_O.O_ ARRIVAL DATE C_I _7 1964

H[LIO(ENTRIC CCNIC

R_ 150.71 LAL o.00

RR 107.50 LAP 2,10

RC 1_9._18 GL -15.9J

PLAN_TO_[NTRIC CONIC

C} 11.154 ¥ffL },627

LNCN AZNTN LKN T|ldl_

90.00 8 0 40

90.00 17 54 38

100,00 ? 11 51

IOO.00 19 1_ 5

1J0.00 8 29 49

110.00 ZO ZA 37

OISTANC( 52_,518

LOL 119.68 VL 26.169 GAL 2.12 AZL 92.18 HCA 254.96 SNA 123.zg (CC .Z2582

LOP |14,61 VP 17,118 GAP 10,8I AZP 89,41 TAL ITZ.OO TAP 66.96 RCA 95.45

_@ -JO.Se ZAL 60,12 ZAP 164,75 ITS 319,07 ZAE _30.57 67[ 188.69 ZAC 68.64

OLA -.26 RAL 137.13 RAO 6567.S VEL 11.599 PTH 2.05 VHP ?,521 OPA 11.0]

_-I TIM( IN| LAT IN| LONG |NJ RT A$C IN| AZNTN IN| T|N( PO CST TIN

2110.44 °16.9| }4,_ }$Z,|9 11}.O5 6 55 50 1510.a

477J.56 J7.37 Z05.00 }_2.29 67,28 J9 J4 8 4171.6

1048.41 °1_,01 15.32 151,78 114.41 T 52 41 1246.5

4508.76 ]B.Z6 185.26 351.88 65.91 ZO 11 13 5906.8

1635.77 -Z0,Z0 557.91 }50.5} 116._6 8 57 5 1055.8

4294.22 ZO,66 ]67.74 150,64 62.14 21 }6 ll }694.2

OirF_RENTIAL CCIERECTION8

T0[-1.3660 TRA 1.0554 TC}-6,6473 BAll I.|71}

R0( .1499 RRA .1745 RC} -.4252 FAU .03194

F0[ -.6846 rNA ,8507 F¢}-Z,1021 88P |?844

B0( 1.1941 8RA ].069? BC5 6.6606 rsp -655

_ZO-¢O_RSI[ EXECUTION ACCURACY

$GT $5_1.6 SCA_ 476.65G5 ]96.9

RRT .5396 RR_ .5}26 RTF ,9557

$_ $571,_ R21 .0298 RI} .9}58

SGI 555?.8 SG2 400,B THA Z.67

INC Z.1767 Vl 29,565

APO 151.1a VZ 55.250

ETC 26a,6[ CLP-]66,94

RAP 1_6.47 [CC 1.2165

IN[ 2 LAT IN[ 2 LONG

-13.65 17.84

14,14 197.8]

-14,57 8,ZZ

14.86 ]78.15

*16.Z? 351.00

16,?? 160.78

OROZT O[7(RNINATION ACCURACY

ST 2150,6 SR 251,0 S$ ?50.9

CRT -.9422 CR$ .?668 CST -.9910

LSA 2375.8 NSA ]61,8 SSA 26.4

ELI 2160.6 CL2 154.? ALr I74.6_

I705



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE APR 3U 1984 rLIGMT TIME 182.00 ARRIVAL DATE OCT Z9 1964

H[LIOC£NTRIC C(:_IC

RL 150.7J LAL -.00

RP 107.49 LAP Z.29

RC IT|.Z9Z GL -16.25

PLANE TOCENTRJC CONIC

C3 1A.009 VHL 3.742

LNCN AZMTff LNCH TIME

90,00 6 73 ?

90,00 |? 58 44

JO0.O0 • 43 S•

I00,00 19 18 50

110,00 8 SO 6

110.00 ZO 28 50

DISTANCE 528.186

LO_ 219.68 VL 26.123 GAL Z.SS AZL 92.S0 NCA 288.20 SNA 12).OZ [CC .23015

LOP I17.88 VP 3?.289 GAP 11.19 AZP 89.83 TAL IT0.4& TAP 68.64 RCA 9A.?l

GP -I0.IZ ZAL 76.90 ZAP IGS,?I ET$ 317.61ZA[ |30.5A ETE 188.3| ZAC 69.59

OLA -].64 iAk |40.40 RAO 6867.6 V[L 11,636 PTN 2.04 VHP 7°52| OPA I0.SS

LoI TIN([ INJ LAT |NJ LONG INJ RT A$C JNJ AZNTN INJ TIME PO CST TIN

2081.77 -16.14 33.24 339.93 !|3,59 * 6 5? 4A 1461.8

4827.58 18.80 Z08.48 336.54 68.43 19 I? IJ 4Z27.6

_Zl.SS -|1.05 I],?0 355,50 114,93 8 13 59 I22J.8

4582.74 19.73 188.e0 _36.14 67.08 ZO 34 53 3982.T

1613,71 -19.48 356.6| 354,21 118.66 9 17 0 JOJA.?

4343.65 22.20 170.73 _54,91 63.32 21 41 13 3743.6

01rFERENFIAL CORRECTIONS

rD[-I.5189TRA J.2659 TCS-G.ZSI6 BAU 1.178S

ROE ,1593 RRA .1848 RE3 -,3831FAU ,02973

FOE -.•099 FRA .8955 FC3-1.8379 89P 17743

8OE 1.5289 8RA 1.2788 BC3 6.2932 FSP -691

MID-COURSE [XJ[CUT|OI ACCURACy

$GT 9391,7 $GR 470.? SG3 192.0

RRT .3049 RRF .4937 RTF .9363

$88 3611.A R23 .0237 RI3 .9364

SGI 3396,? SGZ 4O6.D THA Z.45

|NC ?._001 vl 29.565

APO 151.34 VZ 35.254

ETC 264.08 CLP-JGS.86

RAP 128.85 ECC |.2305

INJ ? LAT INJ 2 LONG

-12.8| 26.18

IS.•J 201.17

-1_.55 6.66

16.46 18|.34

-15.51 349.75

18.44 163.63

ORBIT DETERMINATION ACCURACY

ST 2400°6 $R 258.A SS 751.6

CRT -.8328 CRS .?637 CST -,9977

LSA 23Z3,I NSA I66.8 SSA 24.6

ELI 24]0.3 EL2 142._ ALF J74.88

LAUNCH OAT[ APR 30 196A rL]GHT T|N[ 184.00 ARR|VAL DATE (XT 3I 196A

"ELIOCENTRIC CONIC

RL |50,7I LAL -,00

RP 107.48 LAP 2,39

RC 173.229 6L -18,47

PLANI[TO(ENTRIC CONIC

C3 15.012 VHL 3.875 OLA -2.92 RAL 149.AZ RAD 6567,6 V[L

LNCH AZNTH LNC_ TIME L-Z T|M£ |NJ LAT

90.00 8 44 35 ZO57,49 -IS,4?

90.00 17 59 16 4882.65 Z_.14

I00,00 8 4 93 1799.A9 -I6.AI

I00.00 19 2I 38 4613._9 Zl.IO

J10,00 9 9 4I I395.63 *18.89

I10.O0 20 35 ZO 4392.50 23.68

OIFFER(NTIAL CORRECTIONS

TD{-1,8591 TRA 1.4837 TC3-5._02I 8AU J.I865

ROE .1697 RRA .J938 RC3 -.943| FAU .02774

FOE -.7273 FRA .9370 FC9-I.5999 88P I7939

80E 1.8678 eRA 1.A963 BC3 3.9|Z0 FSP -61_

DISYANC[ 539.808

LOL Z19.68 VL 26.078 GAL 5.37 AZL 9Z.42 HCA _Sl°AS _4A JZZ.TS [CC .23A83 INC Z.A18• ¥1 29.565

LOP IZI.J) VP 3?,ZOO GAP 11.58 AZP 89.64 TAL |_.88 TAP 70,32 RCA 93.93 APO J51.58 v2 35.2_6

GP -9,72 ZAL ?3.66 ZAP 166.62 ITS 913.89 ZA[ J30.31 [TE 187.98 ZAC ?O.AJ [TC 263.56 CLP-]70.?•

Jl.679 PTH 2.05 VHP 7.730 OPA 10.84 RAP 131.22 [CC |,2411

INJ LONG INJ RT ASC INJ AZNTN ;NJ TIME PO CST TIN INJ Z LAT INJ Z LONG

31.77 959.76 1|4.01 ? 18 52 liST.3 -lZ.I0 24.72

211.96 .89 69.67 19 ZO )9 4282.7 I?.ZO 20A,53

IZ.36 9_9.)Z IIS.94 8 34 99 ]|99.3 -12.86 _.36

191.95 .SO 68,3_ ZO 98 54 4015.9 I7.97 184.96

333.3A 357,98 I19.03 9 $6 16 995.6 -IA.8? 3A8.73

I73.79 939,Z9 64.58 Zl aG $3 3792.3 _0.04 t66.57

N|D-C(_/R9£ [XECUT|ON ACCURACY ORBIT OE?ERNINATION ACCURACY

$GT 5633,9 SGR A64.8 859 183.? ST 2544,2 9R 265.4 8S 7?0.6

RR? .4698 RRf" .4584 RTF .9976 CRT -,826I CR8 .7633 CST -,8941

968 363_.0 R23 .0176 RI9 .9977 LSA 2666.1NSA 169.A SSA 23.0

$G| 56A0,| $GZ 410.0 THA ?.Z3 ELI 2353.6 EL2 149.0 ALF 17_.06

LAUNCH DArE APR 30 1964

HELIOCENTRIC CONIC

RL 150.7J LAL -.00

RP 107.A8 LAP 2.52

ME 175.147 GL -16.58

PLANI[T(XENTRIC CONIC

C3 18.193 VHL 4.024

LNCN AZNTN LNCff TIN[

90.00 • 3 I9

90.00 J8 Z I0

JO0.O0 8 2A A0

I00,00 19 25 26

110.00 9 28 29

110000 20 _8 G

FL|GHT TIME J86.00 ARRIVAL DATE NOV Z ]964

DISTANCE 539.39J

LOt. 219.68.VL 26.033 GAL 3,93 A?L 92.54 HCA 264.$9 SNA |22.49 ECC ._3987 INC 2.5353 v] Z9.$68

LOP l?A.A? VP 37.230 GAP ||.98 AZP 89.77 TAL |G?.SZ TAP TZ.Ol RCA _.1| APO ISI.8T ¥? 38.Z$8

GP -9.36 ZAL 70.3I ZAP JS?.A9 [TS 313.87 ZAE 130.48 ET( 187.67 ZAC ?I.G2 ETC 283.05 CLP-I?I.6?

OLA -d.|l RAL 146.57 RI0 6567.6 VEL 11.729 PTN 2.07 VHP 7.952 DPA 10.64 RAP 153,60 ECC 1.2668

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC _NJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2037.59 -14.92 30.38 3.86 114.35 ? 39 12 1437.6 -1).51 23.$6

A936.78 21,39 ZIS.A3 5.53 70.98 ]9 24 Z? 4336.8 18.59 20•.89

1781.40 -15.88 Jl.{? 3.20 |I3.67 8 34 ZI 1161.4 -12.29 4.32

A668.20 22.98 |95.31 4.94 69.65 20 43 |4 4068.2 19.41 187.78

1581.57 -18.42 SS4.?Z 1.81 119,3Z 9 54 SI 981.6 -14.38 347.94

44A0.79 23,04 178.86 9,76 63.95 21 32 ? 3840.8 21.51 169.43

OIrFE_ENTIAL CORREC?iON8 NID-C(X)RSI[ IX[CuT|ON ACCURACY ORBIT DETERMINATION ACCURACY

T0[-!,8026 TRA I.?JS8 TC)-5.30I ? 8AU 1.I929 SGT 56?3.6 SGR 486.? 883 I79.5 ST 2672.9 9R 272,? 88 785.8

ROE .IBIS RRA .ZOZS RC3 -.3OAZ FAU .OZS?9 RRT .4340 RRF .4206 RTF .9389 CRT -,82|1 CRS .76)9 CST -.99S1

FOE -,7471 FRA .9788 FC_-I,_789 Bse I8101 SG8 9692.4 RZ3 .0|24 RJ3 .9389 LSA 2794,0 NSA 172.1 8SA 21.5

8OE J.81IT IRA ].7278 8C3 5.310J FSP -593 $GI 5877.4 $82 419.0 ?HA 2.02 ELI 268Z.3 EL2 IS_.J ALF 17S._O

LAUNCM DATE APR 30 1984 FLIT_AT TIM[ 188.00 ARRIVAL DATE NOv 4 196A

_[LIOCENTRIC CONIC DZ|TAN¢[ 3AA,SZS

RL 150.•1 LAL -,O0 LOL Z19.68 YL EA,INP8 GAL 4.32 AZL 92.63 HCA 26?.94 SNA IZZ.29 [CC .24393 |NC 2.650? Vl 29.585

RP |07.4? LAP 2.66 LOP 127.6_ VP 37._| GAP 12,49 AZP 89._ TAL |63.?? TAP 79.7| RCA 92.24 APO I_Z.Zl V_ S3.ZGO

RC 177.045 GL -16,8I GP °9.04 ZAL 67.46 ZAP 1_d9._2 E?$ 311.3] ZkE 130.45 ET[ 167.39 ZAC ?l.?J [TC 262.$5 CLP-|72.56

PLAN(TOCENTRLC CONIC

C3 17.573 VNL 4.19_ OLA -3.ZO RA_ 149,_S RAD 6367.? VI[L 11.788 PTN Z.08 VNP 8,]88 OPA I0.37 RAP I35,97 ECC I,_89_

LNCM AZNTM LNCH TIP_ L-| TIME JNJ LAT ZNJ LONG |NJ RT A$C INJ AZNTH INJ T|N_ PO CST T|N INJ _ LA T INJ 2 LONG

90,00 ? Z3 0 ZO_2,04 -IA.46 29,e3 ?,$2 1|4.60 ? $8 42 1422.0 -1|,04 2_.GG

90.00 18 5 _3 4989,93 ZZ.SZ Z18.93 9.8A TZ.3? 19 28 93 A389.9 J9.90 2JI.E4

lO0.O0 8 43 53 ]?67.$3 -J5,47 10.43 ?.14 ]JS.90 9 13 2] 1167o6 -1|.86 3.5Z

100,00 19 _9 || 4?1_,66 _3.36 188.(M) 9.47 71.0_ Z0 47 5] 4119.? 20.76 19J.OJ

1]0.00 9 48 30 1371.30 -18.09 334,13 S.?0 IJ9.51 |0 IZ 42 971.S -14.02 547.58

110,00 ZO 43 3 A468.48 26.33 179.97 8.)$ 6?.3? 21 37 51 3889,3 28,03 IT2.37

DIFFERENT|AL CONR_CT_ONI N|O*COU_8_ (_CUT;ON ACCURACY (:]_eZT 0[T[RNINAT|ON ACCURACY

T0[-1,8493 TRA 1.8_ TC_-3,0_O4 BAU 1,|976 $GT S?08.6 8_ 432,3 $G9 179.4 ST 2787.Z 9R 280,0 SS ?9?.6

ROE ,1947 RRA ._107 RC3 -._679 _AU ,02391 RRT ,3974 RRF .3830 RTF ,9409 CRT -.6|?? CRS .•65? CST -,996D

FO[ -,765_ FRA I.OZO| rCS-|.l??8 89P 18247 988 3724.3_9 .0080 R]9 .9A0d LSA 2907.3 MSA J 74,9 SSA 2D.3

80[ J.9892 8RA 1,9733 8C3 S.09?A rSP -ST? $GI 5?09,4 _ 4|4.9 THA ].B1 EL1 2?96,• ELI 16D.6 ALF 175.29

J ?06



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

LAUNCH DATE APe 30 1964 FL|GHT TIN_ 190.00 ARRIVAL DATE NOV 6 1964

H£LIOC£NTmZ( C(_]C 0|$TAHC[ 550.415

RL 150,?1 LAL -.00 LOt. Z]9.66 VL 25,944 GAL 5.I5 AZL 92.77 HCA Z?I.19 SNA 121.97 £CC .25123

RP 107.47 LAP Z.?$ LOP 150,87 VP 31,170 GAP |2.88 AZP 90.06 TAL 164.23 TAP ?5.42 RCA 91.53

RC 178.925 GL -18.54 GP -8.74 ZAL 64.52 ZAP 169.09 [T5 308.75 ZA( 150,42 [TE I87.13 ZAC 72.38

PLAN£TOCENrRIC CONIC

C3 19.180 YHL 4.379 0LA -8.21RAL |52.04 RAD 6367.8 V[L J1.858 PTH 2.|0 VHP 8.459 0PA |0.04

LNCH AZHTH LN(H riHl[ Lo| TZl4C |NJ LAY |NJ LONG |NJ RT ASC IN] AZNrH |HI TZN£ PO CST TIN

90,00 ? 43 48 2010.79 -14.|8 28.9? II.61 ]|4.?8 8 I? 19 ]410.8

90.00 ]8 8 5Z 3042.15 23.58 222.4I 14.41 _3.82 ;9 32 54 4442.2

IO0.00 9 2 IZ ]757.90 -15.|8 9,88 |1.1| ||6.07 9 3I 30 115?.9

JO0.O0 ]9 33 10 4770.28 24.64 Z0Z._ I4.05 72,31 Z0 32 40 4|?0,5

JIO.OO I0 3 4] 1565.37 -J7.88 353.78 9.62 ]19,63 J0 29 4? 965.A

JI0.00 20 48 9 4533.57 27.52 183.II ]2.9Z 68.88 27 3 45 )935.6

O]FFERENTIAL CCRR[CTiONS MID-CCLJR$_ EXECUTION ACCURACY

T02-2.09641 TRA Z.ZZ64 Y(3-4.6888 8AU |.J986 SAT 5729.9 8GR 445.8 863 167.5

ROE ,2095 RRA ,ZISO RC3 -.Z5ZZ FAU ,02202 RRT .3603 RRF ._453 RTF ,94|7

FDE -,?B08 FRA J,0632 FC5 -.9937 8SP J8296 8&8 5747.Z RZ3 .0045 RI3 .94I?

BO[ 2,1073 BRA 2,2370 BC3 4.8744 FSP -358 8GJ 573Z.] SAZ dJ5.? THA 1,61

INC 2.Y655 Vl Z9.565

APO 152.61 VZ 55.260

[TC 262.06 CLP-I?3.44

RAP 138.3A ECC f.3157

XNJ 2 LAT IHJ Z LOnG

-]0.T0 22.00

21.11 _ZA._9

-]1.55 2.9?

2Z.OI 194.2A

-13.80 3A?.04

_4.40 |75.33

QRBIT O£TERH|NAT|ON ACCURACY

ST 2883.2 8R Z87.3 $8 805.4

CRT -.8153 CRS .7677 CST -.9986

LSA 300Z.J NSA ]??.8 $$A 19.I

ELI 2892.8 EL2 I6_.8 AkF 175.14

LAUNCH 0ATE APR 30 1964 FL|G_/T T|Jq[ |92.00 ARRIVAL DATE NOV 8 196A

HELIOCENTRIC COHIC

RL 150.71 LAL -.DO

RP 107.47 LAP 2.87

RC J80.782 GL -16.40

PLAN(TO(ENTRIC CONIC

C3 21,045 VHL 4.587

LNCH AZNTH LNCH T|H[

90.00 8 1 58

90.00 18 12 5_

tOO.DO 9 19 34

100,00 J9 3? ZO

110.00 lO ZO 1

IlO.00 20 53 23

DISTANCE 55_,845

LOt. 219.88 VL 25°90| GAL 5.80 AZL 92°88 HCA 2?4.41 SNA 121°72 [CC .25762

LOP 134.|Z ¥P 3?,140 GAP |3.56 AZP 80.22 TAL 162,70 TAP 77.14 RCA 90.36

GP -8.47 ZAL 61.?0 ZAP 169.82 [TS 305.54 ZA[ 1_0.38 [T£ 186,90 ZAC 73.05

DLA -?.13 RAL 154.74 RAD 8567.9 VEk 11.934 PTH 2.12 VHP 8.?0? OPA 9.65

L-i TII_ 1HI LAT IN] LONG IN] RT ASC |NJ AZNTH |NJ TIM( PO CST TIM

Z003.78 -I).t6 28.56 15.64 |14.89 8 _5 2 I403.8

5095.38 24.49 225.87 19.02 75.32 19 3? 29 4495.4

lYSZ.3? ol5.01 9.55 15.1Z 116.IS 9 48 46 1152.4

4820.02 25.61 Z05.48 18.68 ?4.03 ZO 57 40 4220.0

1563.11 *17.80 353.85 18,58 119.67 10 46 4 963.1

4582.04 28.62 186.28 1?.60 70.46 22 9 45 5982.0

0]FFER[NTIAL C_N[CTIONS NIO-COURS[ [XI[CuT|ON ACCURACY

Y0(-2.2523 TRA Z.3019 TC$-A.2592 BAU 1.1997 SGT 5755.4 $GR 438.8 863 161.9

ROE .2258 RRA ,Z241 RC3 -.1999 FAU ,02026 RRT .321T RRf" .3065 RTF .9434

F0( -.7970 FRA 1.1049 FC3 -.8356 8SP 18429 $68 5770.1 RZ3 .0015 213 ,943A

g0[ 2.2855 8RA 2,5119 8C3 4.Z_39 FSP -559 $G1 5755.1 $62 415.3 THA |.41

INC 2,8807 v] 29.565

APO 153.07 VZ 55.260

£TC 261,58 CLP-I?4.AE

RAP 140.?0 ECC 1.3463

IN] 2 LAT IN] Z LONG

-]O.A9 Zl.6O

22.23 2J?.93

-11.38 2.65

25.18 ]97.48

-13.72 346.91

25.69 17B.33

CRBIT DET(RN|NATION ACCURACY

ST 2969.? $R 294.Z 9S 81Z.Z

CRY -.8148 CR$ .?7|4 CST -.997Z

LSA 3087.5 NSA 180.1 SSA 18.]

ELI 2979.d EL2 170.0 ALF 175.37

LAUNCH 0AY£ APR 50 1964 FLIGHT TIM_ 194.00 ARRIVAL 0ATE NOV IO 1964

HELIOCENTRIC CONIC OISTANC( 561.Z09

RL 150.?1 LAL -.00 LOt. 219.68 VL 25.858 GAL 6.49 AZL 93.00 HCA _77.68 SNA

EP 107.48 LAP Z.9? LOP 137.37 VP 37.109 GAP i_.87 AZP 90.40 TAL 261.I9 TAP

RC 182.621 GL -16.19 GP -8.27 ZAL 59.00 ZAP 170.49 ET$ 3OI.81 ZA[ 130.34 EYE

PLANI[TOCENTR]C CON|C

C3 23.207 VHL 4.817 OLA -7.98 RAL 157.34 RAO 8_67.9 V(L lZ.024 PTH 2.15 VHP 8.995 0PA 9.ZI

LNCH AZNTH LNCH TIIAI[ L-I TIM( IN] LAT |NJ LONG IN] RT ASC IN] AZMTH |NJ TIN( PO CST TIN

90.00 8 18 28 Z000.89 -13.88 28.38 19.67 114.93 8 51 49 1400.9

90.00 IS 18 30 5148.62 25.31 229.32 23.66 ?6,85 19 42 IS 4543.6

100.00 9 55 58 1750.88 -14.97 9,46 19.14 116.18 10 5 9 1150.9

100,00 19 41 4t 48_.88 26.48 208.80 25.54 ?5.60 2I 2 50 4268.9

110.00 I0 35 27 1564.82 -17.86 353.73 17.54 119.64 11 1 32 964.6

110.00 L*O 98 41 4627.88 Z9.62 189.47 22.31 72.11 22 15 49 4027.9

OIFFENENTIAL COWlI_CTION8 NIO-C(3URS.I[ EXECUTION ACCURACY

TOE-Z.4IZ4 TRA 2.7935 TC3-5.8592 8AU 1.1985 $GT 57?Z,0 8GR 431.A 86_ 156.4

ROE .Z4)Z RRA .Z289 RC5 -.1702 FAU .01858 RRT .8819 RRF .2669 RTF .9453

FOE -.8126 FRA 1.1471 re3 -.6930 85P 1853Z 3G8 5788.1 RZ3 -.OOIO RI3 .9453

gO( Z.4246 MA 2.80_3 8C5 3.88_0 FSP -523 SGI 5773.3 SG2 413.8 THA ].Zl

121.47 ECC .26456 IHC 2.9969 vl 29.565

?B.87 RCA 09.33 APO 153.60 VZ 35.259

186.68 ZAC 73.70 ETC 281.12 CLP-I?5.ZD

RAP 145.05 (CC 1.3819

IN] Z LAT IN] Z LONG

-i0.40 21.48

Z3.Z5 ZZ].Z6

-11.33 Z.S6

24.24 E00.?1

-13.77 $4?.00

26.89 181.35

(_'8XT DETERMINATION ACCURACY

ST 3042.7 $R 300.8 SS 817.Z

CRT -.8155 CR$ .7760 CST -.9976

LSA 3159.5 HSA IBZ.I SSA ]?.Z

EL1 5052.6 EL2 173.6 ALF 175.58

LAUNCH OAT[ AP_ 30 19414 FLIGHT TIRE 196.00 ARRIVAL DATE NOV IZ J964

HELZOC[NTN;C CCNIC OISTANC( 566.49T

RL 150.71 LAL -.00 LOt. Z19.68 VL 25,815 GAL ?.ZZ AZL 93.11HCA 780.92 SHA

RP 107.48 LAP 3.08 LOP 140.82 VP _?.077 GAP 14.42 AZP _.59 ?AL |58,?0 TAP

RC 184,440 GL -15.93 GP -7.98 ZAL 54.43 ZAP 171.10 (f8 297.48 ZA[ 130,29 (rE

PLA_?O¢ENTR|¢ _ON_C

C3 _5,71_ _ 5.071 O_A -8.71RAL |_9.84 RAO 85_!.0 V(L 12.128 PTH 2.1 ? VHP 9.30_ OPA 8.72

LNCH AZHTH LN_H TIN( L-Z TIN( _NJ kay IN] LONG _NJ R? ASC |NJ A,r,NT_ ;NJ ?IN( POCST T|R

90.00 8 34 J_ ZO01.89 -1_.91 28.A5 23.71 JlA.9Z 9 7 40 ]402.0

90.00 J8 ZO 35 519_,88 IS,03 237.75 28,32 78.43 19 47 7 4592,9

IDOl.DO 9 5J 85 J753,83 -15o04 9,_0 23.18 116.]4 10 Z_ 38 IJ53,2

100,00 19 48 9 4916.83 Z?.ZS Z|2,16 28.02 77.21 21 8 8 4316.8

110.00 10 50 0 1589.77 -18.03 354.05 ZI.51 119.55 I1 16 10 969.8

110.00 21 4 3 46?3.08 3_.53 192.611 2?.05 73.8I 22 ZI 56 4073,1

OIFF(RI[NTIAL CC_tlff[CTION6 NI0-¢,OIJ_N[ EX[CUT|ON ACCURACY

T0[-_.5781 TRA 3,1041 TC$-3.4715 8AU 1.1944 SGT 5784.8 $_ 4Z3,8 SG3 I51.2

ROE .2824 II_A .2322 NC3 -.1438 FAU .01693 RRT .8408 RRF .L_66 RTF .9473

FOE -.8278 FRA 1.1906 rC3 -.5702 888 I8639 SG8 5800.1 223 -.0028 R]3 .9473

80[ _.5900 8RA 5,]12? 8C3 3.4?45 FSP -50? SGI 5?85.5 $G2 411.1 THA 1.02

12|.22 £CC .Z?Z]O _NC 3.11A9 V] _9.$65

80.62 RCA 88.ZA APO 154,Zl ¥Z 3_.Z_?

186,47 ZAC ?4.35 _TC 260.68 CLP-178.08

RAP 149.38 ECC 1.42)2

ZNJ Z LAT IN] 2 LONG

-10.43 ZI.A9

24.J7 2ZA._?

-]1.A0 Z.?D

Z$.ZZ Z03.95

-]3.96 547,28

28,01 184.39

_R81T 0ET[RNINATION ACCURACY

ST 3101.8 SR 307.0 SS 820.5

CRT -.8169 CR$ .?809 CST -.9980

LSA 3217.8 NSA ]_3.8 $SA 16.3

ELI 311],9 EL] 176._ AL_ ITS,36

I?07



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH OAT[ APR 30 1964 FLIGNT Tlm( 198.00

HELIOCENTRIC CONIC

RL ISO.?I LAL -.00 LOL 219.68 VL

RP J07.49 LAP 3,14 LOP 143.88 VP

RC I88,Z39 GL -1$.8Z GP -7.79 ZAL

PLAh_[T(XENTRIC C_|C

C3 Z8.615 VML 5.349

LN_N AZNTff LNCH TI_

90.00 8 A9 8

eo.oo 18 ZA 48

Ioo.o0 10 5 53

100.00 19 50 44

llO.O0 11 3 40

JlO.O0 Zl 9 Z6

01Ff£RENTJAL COI'R_CTION8

r0[-Z.1438 TRA 3,4388 TC)-3.09e3 BAg 1.J854

RO£ .1831 RRA .Z5AO RC$ -,1189 FAU .01518

FOE -.84J6 FRA 1.Z306 FC3 -.48Z4 8SP 18639

80E Z.7581 MA 3,4448 8C3 3.0981 FSP -489

ARR|VAL OAT[ NOV 14 1964

DISTANCE 57].699

25.773 GAL 8.00 AZL 93.Z4 HCA 284.17 SMA IZ0.98 [CC .Z803! 1NC 3:Z_4 v] Z9.565

37,048 GAP 15.00 AZP 90.79 TAL 138.ZZ TAP 82.39 RCA 87,87 APO ]54.90 V2 55,154

33°98 ZAP 17J.65 ITS 291,51 ZA[ 130.ZZ [T[ 186,Z8 ZAC 74.99 [TC Z60.ZS CLP-176,96

Z.ZO VHP 9.636 0PA 8.18 RAP 147.70 ECC 1.4709

IN] LONG IN] RT ASC IN] AZNTH JNJ TIN£ PO CSr TIN IN] Z LAT IN] Z LONG

18.74 27.75 114.84 g 22 33 1408.9 -10.58 11.?8

Z_6.15 32.97 80,03 19 3Z 9 4641,1 14.99 217,8?

9.96 Z?.J? 115.04 lO 35 IZ i159.3 -1].60 3.0_

2J5.50 )Z.?O 78,83 21 13 28 4383.9 Z6.09 20?,17

354.54 25.47 119.38 11 29 58 978.4 -14.16 34?.?6

195._0 31.el ?5.56 2Z 28 4 4117.6 29.03 I$?.46

NIO-COURS[ (_rCUT|ON ACCURACY (_817 O_T[RM;NATJON ACCURACY

SGY 5780.4 8GR 415.6 SG3 146.1 ST 3146.1 SR 31_.8 S$ 822.0

RRT .1985 RRt r .1857 RTF .9494 CRT o,8188 CRS .7858 CST -.9983

SG8 5805.3 R73 -.0038 RI3 .9494 LSA 3261.5 NSA 185.2 $5A 15,5

SGI 5791.0 SGZ 407.3 THA .82 ELi 3156.6 EL2 _ 79.0 ALF ]75.33

LAUNCN DATE AP_ $0 1884

OLA -9.38 RAL 162.23 RAO 8568.1 V£L 12.247 PTH

L-! YIN£ IN] LAY

Z006.93 -14.03

5141.08 16.64

1759.34 -13.ZZ

4863.91 2?.91

1518.32 -18.32

4717.61 31.33

H[LIO<£NYRIC CONIC

RL 150.71 LAL -.00 _C_. Z19.68 VL

RP 107.30 LAP 3.11 LOP 147.13 VP

RC 188.019 6L -15.18 GP -7.eO ZAL

PLAN[TOC£NTRIC CONIC

C3 31.981 VML 5.533

LNCH AZMTH LNCH Tlltq[

90.00 9 Z 57

90.00 J8 29 8

100.00 10 19 Z3

100.00 19 53 14

110.00 11 16 28

110.00 Zl 14 50

O_FF£R£NTIAL CCWR¢CTION8

TO[-_.�ZO! ?RA 3,?85_ TC$-2.7488 8AU 1.1752

ROE .3035 RRA .1337 RC3 -.0975 rAU .01375

roe -.8570 rRA IoZ8Z8 FC3 -.37Z3 88P |8?Zl

* 80£ 2.9388 (IRA 3.7914 8C_ Z.7485 _SP -474

KLZr.HT r1_ 200._ ARRJVAL OAT[ NOV 16 1964

LAUNCH OAT[ APR 30 1864

0I$TAN¢( 576.800

15.732 GAL 8.83 AZL 85.36 HCA ZO?.AI SNA IZ0.75 £CC .18916 [NC 5.5595 V! 29.565

37.0|4 GAP 1S.82 AZP 91.01 TAL 158.78 TAP 84.19 RCA 85,81 APO 155.68 V2 35,25J

51.67 ZAP |72.11 £Y$ Z88.83 2A£ 150.If £Y£ 186.09 ZAC 75.62 £YC 239.84 CLP-177.85

OLA -9.97 RAL 184.50 RAO 8568.3 VEL 12.384 PTH 2.14 VHP 9.995 OPA ?.60 RAP 149.99 [CC 1,5263

L-I TIME IN] L4T IN] LONG IN] RT ASC IN] AZNTH |NJ TIM_ PO CST TiM IN] Z LAT IN] Z LONG

2015.35 -14.Z9 29.26 11.76 114.71 9 $6 33 1415.3 -10.84 22.28

5188.15 27.13 139.51 37,81 8J.64 19 37 16 4688.3 Z5.?Z 23],13

1769.00 -15.5] 10.54 31.17 113.88 10 48 32 1169.0 -J1.90 3.60

5010.03 28,48 _|8.81 37.38 80,51 21 18 54 4410.0 _6.87 _]0.37

1590.33 -18.11 355.23 29.4Z 119.14 I1 42 56 990.3 -14.69 348.43

4761.45 32.03 199.|3 36.58 77.35 22 34 IJ 4161.3 79.95 190.53

NIO-C_RS[ EXECUTION AC(URACY O_SJY O_T[RMJNATION ACCURACY

$GT 5796.0 S_R AO?.| $G 3 141.2 ST 3181.9 SR 317.8 $$ 824.1

RRT .1339 RRF .1427 RTF .9319 CRT -.8E18 CR$ .79J8 CSY -.9985

$&B 5808.3 R23 -.0045 R13 .9519 LSA 3297.9 NSA 185.8 SSA 14.8

$61 5794,3 $GZ 40Z,3 YHA .62 EL] 3]93.$ [L2 180._ ALF J75.Z9

FLIGHT TIME ZOZ.O0 ARRIVAL GATE NOV 18 1964

0I$TANCE 581.183

23.$91 _AL 9.71 AZL 93.49 HCA 290,66 $MA 120.3Z ECC .29904 INC 3.4880_v1 29.565

38,982 GAP 18.29 AZP 91.23 TAL 135.37 TAP 86.0Z RCA 84.48 APO 156.56 vZ 35.Z47

49.48 ZAP 172.47 [T$ 280.43 ZA[ 130.06 EYE 183,91 ZAC 76._4 EYE 139,48 CLP-I?8,?S

H[LZOC[NTR]C C(_JlC

RL ]50.71 LAL -.00 LO(. 219.68 VL

RP 107.51 LAP 3.Z8 LOP 130.38 VP

RC 189,780 GL -14._ GP -7.42 ZAL

PLANE TO([NTRIC CONIC

C3 33,89| VHL 3.9_1

LNCH AZNTN LNCN TIN[

90.00 9 13 47

90.00 18 33 3A

tO0.O0 l0 31 5A

100.00 ZO 0 7

110.00 JI Z8 19

110.00 11 ZO _

Oi_F[R_NTIAL CCI_R£CYION_

r0£-),]054 TRA 4.1588 TC3-2.4177 8AU 1.1607

ROE .3193 RRA .Z313 RC$ -.0787 FAU .01125

_O£ -.8718 rRA 1.3109 FC3 -.1936 eSP 18782

80£ 3,I228 8RA 4.1510 BC3 Z.4190 FSP -439

OLA -10.A8 RAL 16_.67 RAO _5_8.4 VEL IZ.3A0 PTH Z,Z7 VHP 10.383 OPA S.g9 RAP 152.E6 [CC 1.5907

k-I T|I_[ IN] LAT IN] LONG IN] RT AS( IN] AZMTH |NJ TIME PO C$T TIN JNJ Z LAT IN] Z LONG

202_.64 -J4.84 19.98 35.73 /14.3] 9 49 34 141?.6 -|1.2] 12.98

3334.34 27.58 241.8Z 4Z.23 83.Z3 20 2 28 4734.3 28.34 234.36

1781.04 -15.89 11.31 35.14 115.65 It 1 36 1182.0 -11,31 4,35

5059.18 18.94 211,08 42.03 82.17 21 24 22 4453.2 27.36 E13,56

1605.40 -19.11 358.JZ $3.35 118.83 1155 4 1005,4 -15.72 349,18

4804.38 32.62 Z02.35 41.32 79.17 ZZ 40 I? A204,6 30.79 193._1

NI0-CC_kR_ £]I_(UTJON ACCURACY _81T O[TERMINAYJON ACCURACY

$GT 5791.8 $6R $98.4 $83 138.6 ST 3Z09.2 SR 32_.! S$ 818.1

RRT .10?2 RRF .098| RTF .9545 CRY -.8254 CRS .7980 CST -,9987

$88 S806.4 R23 -.0048 R15 .9543 LSA 3824,E NSA 185.9 SSA 14,1

SGl 5792.9 $62 396.1 ?HA .4Z ELI 32Z0.2 [LZ 181.2 ALF 175,25

LAUNCH OAT£ AI_I 30 19114 r_.IGHY 71_R: Z04.00

OI_TA_£ 586,617

_5,851 G_L 10.86 AZL 93.62 PI_A 193.90 SNA 110.30 ECC

38.949 GAP I?,0Z AZP 91.47 TAL 153.99 TAP 87.$9 RCA

47.4Z ZAP 1_.73 ITS Z73.38 ZA£ J29.95 EYE 185.75 ZAC

OLA ol0.93 RAL 168.71 RAO 6568.6 VEL I_.?ZO PTH 2.31 VHP 10.810 OPA

L-| Y1_ IN] LAY IN] L4_N_ /NJ R? A$C ZNJ AZNrH JNJ TIN[

ZO43,0E -15.07 30._10 39.?0 114.E$ _0 1 39

5378.Z9 27.88 Z46.07 48.80 8A.85 _0 7 43

1?98.ze -16.37 11._8 39.07 115.37 11 15 17

5098.Z9 _9.3| _Z5,31 46.63 83.83 21 29 52

18Z3.40 -19.80 357,18 37.24 J18.4_ IZ 6 2Z

4848,91 33,11 Z05.58 45.04 81.01 ZZ 46 lg

NZ0-COURS£ £vrcuTz_N ACCUR_C_

8GT 5788.0 86R 389.5 $83 152.1

R_T .0585 RRF ,0_17 RTF .9573

8815 5799.1 RZ3 -.0046 R|3 .9373

SGI 5786.1 SGZ 388.8 THA .Z3

HEL|O_£NTRZC COLIC

RL 150.71 LAL -.DO LOI. 119.88 VL

RP 107.55 LAP $.31 LOP 153.83 VP

RC 181.5_0 GL -14.30 GP -?.Z? ZAL

PLAN(TO(ENTR|C CONXC

_3 40,44_ VHL 8.358

LNCN AZMYN LNCH 7|M_

90,00 9 Z? 38

_0.00 18 Se A

100.00 10 43 Z9

100,00 ZO 4 33

110.00 11 3_ !_

OIF_£R£N71AL C(_R[CTIONI

?0[-3.7978 TRA 4.55_9 TC3-Z,1098 8AU 1.1411

ROE .35A8 R_A .Z_85 RE3 -.O&_S FAU .010?9

rOE -.8893 FRA |.38_0 FC3 -.Z_9 8$P 188Z8

80£ 3,3]88 BRA 4.35_1 8C3 E.1103 FSP -445

ARRIVAL OAT[ f_l_Ov _0 1964

.309?6 INC 3,6211 vl 19.365

83.03 _PO 157.58 vZ 35,ZaZ

78.88 E?C 139,08 C_P-179.67

6,34 RAP 134.50 £¢C |.6_$6

POC$T TIM IN] Z LAT IN] Z LONG

1443,0 -Ji.67 23.88

4?79,3 25.88 2)7,55

1198.3 -11.82 5.79

4499.3 18.J4 2J_,?0

J023.4 -13.85 330.30

4146,9 31.51 196.69

_B/T O£T£RNINATION ACCURAC_

$? 3125.? SR 315.7 ss 818,_

CRT -.8295 ORS .8044 CSY -.998_

LSA 334J,1MSA 1_3.3 $$A ]3,_

ELI 3237.0 EL2 J8J.3 ALr 175.20

1 ?08



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNC_ DATE APR 30 19434 FLZGHT TJN_ ZD6.O0

H[LIOC[NTRIC CONIC

IL 150.71 LAL -.00 LOI. Z|t.6a VL

RP 107.54 LAP 3.35 LOP 186.88 vP

RC J93.24J GL -14.0J GP -7.|Z ZAL

PLAN(T_[NTRIC C(_41C

C3 45.75) VNL 6.764

LNCH AZMTH LNCH TII_

90.00 9 38 Z7

SO.O0 la 42

lO0.O0 1O 94 6

I00.00 Z0 g 41

110.00 11 49 26

liD.DO ZJ 30 _9

D]FF[R[NT|AL C_R[CTJ(_45

70£-3.4914 ?RA 4.9784 TC3-1,8078 8Au 1.1063

ROE .3818 RRA .Z18D RC3 -,O4g| FAu ,00829

rO¢ -.8058 rRA 1.4375 FC3 -.J r5 ? 8SP |87?8

BOA 3.SJYZ BRA 4.9842 8C3 I.BDI6 FSP -4Z9

0|STANC( 581.)08

Z5.612 GAL 11.68 AZL 93,76 HCA 297.14 SMA

56.8|T GAP |7.81 AZP 91.72 TAL |_Z,66 TAP

4S.49 ZAP J72.86 [T$ 265.80 ZA[ J28.82 [7[

OLA *]1.31 RAL 170.61 RAO 6568.7 V[L |Z.�Z? PTH 2.36 VHP

L-Z TIN( |NJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ TI1_[

Z06J.48 -15.58 3Z.O| 45.6/ 115.95 |0 IZ 48

54Z3.02 ZS,IJ Z49.Z5 5|,30 86.43 ZO |3 I

181?,43 -16.9) 13.44 4Z.87 l|5.01 11 Z4 23

)142._O 29.58 Z_8.48 51.18 85.48 2! 35 23

1644,|2 -L=_.47 318,42 41.1[ |18.00 |2 16 50

• Jss.3a 33.sz zo8.73 5o.?z e2.a5 zz 52 is

N|D-COURS( EX[CUT;CN ACCURACY

SGT 5766.? SGR 380.6 SG_ 127.8

RRT .OOSI RRF .004Z RTF .9609

SG8 5779.Z RZ3 -.0036 RJ3 .9609

$GJ 5768.7 $GZ 38D.6 T_A ,D3

LAUNCH OAT[ A_ )O ]964 FLIGHT TIH[ Z08.OO

HELZO<[NTR/C CONIC

RL ]50.71 LAL -.00 LOL 219,68 VL

RP 107.$6 LAP 3.37 LOP 16Ool3 yP

_C 184.841 GL -|3.65 GP -6°98 ZAL

PLANCT_[NTR_C CONIC

C3 5J.978 VHL ?,ZJD DLA -|l.63 RA_ J7Z.46 RAD 6568.9 VEL

LNCH AZNTH LN_H T|H£ L-[ TZl4[ IN] LAT

90.00 9 48 18 ZDSZ.81 -16.17

90.00 18 4P |5 5465.40 28._5

JO0.O0 11 3 48 J838.3e -17.55

IO0,O0 ZO 14 28 5184,08 28.?8

1|0.00 1| 58 4J 1867.34 -2I,Z0

]10.00 Zl 36 Z 4828.87 33.82

OIFF_R[NT|AL C(_RR[CT|ON$

TD[*3.?J|8 7RA 5.4_8 TC3-J°5586 BAU |.0834

RO[ .4|08 RRA .ZOSI RC3 -.0372 FAU .00788

FOE -.925Z FRA I,485l FC3 -.1308 8SP 18795

BO[ 3.714Z BRA ),4_48 BC3 1.5580 FSP -415

OZSTANC£ 595.792

29._73 GAL 12.78 AZL 93.9J HCA 300,38 SMA

)8,884 GAP |8.67 AZP 91.98 TAL 151.38 TAP

43.68 ZAP 172.85 (TS 257.92 ZA[ 129.65 (TE

4RRZVAL 041£ NOV ZZ 1964

120.08 [CC .$2154 INC 3.7630 Vl 29.565

88.81 RCA 81.47 APO 158.68 vZ 35.237

J85.59 ZAC 77.47 [7C Z18.73 CLP 178.40

]|.2?3 0PA ).S? RAP I)6.71 [CC |.7150

POCST TIN IN| 2 LAT IN| Z LONG

|481.5 -|Z,_Z 24,95

48Z3.D Z7.32 240.67

IZlT,4 -11.4| 6.40

454Z.3 2e.64 Z19.80

1044.1 -16.56 311.47

4288.4 32,16 ]99.76

CARBJT D[T[RHJNATJON ACCURACY

ST 3231.3 $R 328.5 S) 830,?

CRT -.8336 CRS .6105 CST -.9891

L$A 3347.4 NSA 184,4 6SA 12.8

EL] _243.0 [L_ 180.8 ALF _T).za

ARRIVAL OAT[ NOV 24 1964

J19,86 [CC .33452 JNC 3,9124 vl Z9.565

91.?? RCA ?8.7? APO 158.96 V2 15.231

|85.44 ZAC 78.08 [TC 258.40 CLP 178,4_

13.J66 PTH Z.AO VHP JJ.782 OPA 4.87 RAP 158.88 [CC ].8554

IN| LONG IN| RT A$C IN| AZHTH IN| 71141[ PO CST TIN [NJ 2 LAT IN| 2 LONG

33,3] 47,48 |13.S7 10 23 1 1482.8 -|Z.84 26.21

ZSZ.34 55.73 81.87 _0 18 20 4865.4 27.67 243.72

|4.78 46.8J ||4.59 IJ 34 ZS L239.4 -14.08 7.68

231.57 55.65 87.10 21 40 53 4584.1 28.04 222.84

319.82 44.92 117.46 |2 Z6 29 1067.3 -17.36 352.81

Z11.85 58.31 84.67 ZZ 58 I| 4328.9 32.?; Z02.79

N_O-C(_JR$£ [XlECUTtON ACCURACY (_i_6IT 0£T[RN|NAT[ON ACCURACY

$GY 5759.J 8(,R 371.A SG3 JZA._ 87 3233.0 8R 330.4 $$ 835._

RRT -,0460 RRF -.0472 RTF .8832 CRT -.8388 CRS ,81?5 C$T -.9992

SGe S??l.0 RZ3 .D027 R]3 -.9632 LSA $3_0.5 NSA 182.5 SSA JZ.3

$G! 5758.|'882 371.0 THA 179.8_ [L| )244,9 [L2 ]78.2 ALF ]75.09

LAUNCH 04rE APR 30 1964 FLIGHT T[N( Z]O.O0 4RRZVAL 0ATE NOV 26 1964

HELIOCENTRIC CC_IC

RL JS0.?l LAL -.00 LOt. 219.68 VL

RP 107.5_ LAP ),38 LOP 1_).17 VP

RC 196,621 GL -13.21 GP -6.86 Z_L

PLAP_E_NTRIC CONIC

C) _9.299 VHL 7.?0]

LNCH AZMTH LNCH 7|M[

90.00 9 _? 1O

90.00 18 51 54

100.00 IJ JZ 29

]00.00 20 18 ]?

llO.O0 ]Z ? 4

I10.00 Zl 41 JO

DIFFERENT|AL CC_R_CT|ON$

T0[-).939(I TRA 5.9166 7C3-1.)]68 BAU 1,0443

RO[ .4414 RRA .19_ RC3 -.0278 FAU .0064l,

F0[ -.8464 FRA ].5576 FC3 -.0916 8SP 18816

80( 3.9636 8RA S.9197 8(3 1.3172 FSP -403

0]STANC[ 600.041

25.536 GAL 13.97 AZL 94,D7 HCA 301.62 $HA

$6.852 GAP 19.61 AZP 92.26 TAL ]50.18 _AP

42.01 ZAP 172.69 [TS 250.0] ZAE 129.45 ErE

119.66 [CC .34886 [NC 4.0719 vl 28.56_

81.8] RCA 77.91APO ]61.40 v2 35.224

185.28 ZAC 78,67 ETC 258.09 CLP 177.47

DLA -1].88 RAL 174.1) RAO 6569.1 VEL 13.441PTH 2.46 VHP 12._43 0PA 4.26 RAP 16].0) ECC 1.9759

L-I TI_[ IN| LAT ZNJ LONG IN| RT A$C ZNJ AZMTH ]NJ T|HE PC) CSr TIN IN| 2 LAT |NJ 2 LON_

2106.78 -16.82 34.17 _1.24 _13.1Z lO 32 17 1506.8 -13,54 27.62

_506.3| 28.31 2_5.33 60.05 88.47 20 23 40 4906.) 27,94 246.68

1863.8) -18o24 16.26 50.59 JJAoJ0 JJ 43 32 J263.B -J4.81 9.]2

1224._0 28,87 234.5? 60,03 88.67 21 46 21 4624.) 29.36 225.80

1692.86 -2l,99 1.38 48.69 ]16.85 12 35 17 1092.9 ol8.22 354.26

4868.24 34.02 2|4.91 59.8Z 86.47 2) $ 59 4368.2 33.16 205.77

NIO-_O_JR_ [X_UT_ON A(CuRAC_ ORBIT _[?[RH_NA T|ON ACCURACY

SGT 57_9.3 SGR 362,S SG3 118.7 ST 3227.1 SR 331.4 $S 841.2

RRT -.1024 RRF -.I008 RTF .86_4 CRT -.8442 CRS .8247 CST -.999_

$88 5750.8 RZ) .00|5 RI3 -.8664 LSA )346.5 MSA 179.9 SSA 11.8

8GI 5?39.4 8GZ 360.6 ?HA 179.6) £LI )239.3 (L2 177.0 ALF I 75.0

L_UNCH OAT( APR 30 1964 FL|GHT T|N( 212.00 ARRJVAL 0AtE NOV 28 1964

HgL|O((NTRIC CON|C

RL JSO.Yl LAL -.OO

RP ]07.61 LAP 3.39

RC 198.278 GL -_2.?_

PLAN£7OCgNTRiC CONIC

C3 67.953 YHL 8°243 OLA -IZ.O? RAL l?5.?Z RAO 8589.3 VgL

LNCH AZNTH LN_H TIN| L-J TIN| _NJ LAT

90.00 ]0 5 3 2133.Z0 -17.5|

90.00 18 56 34 5545.56 28.30

100.00 1| _0 14 18_0.63 -18.98

|O0.00 ZO 24 4 5283°37 Z9.89

l]0.O0 12 IA 34 17Z0.45 -22.83

IJO.O0 21 48 13 5006,3| 34.14

DI_F(R[NTIAL C(_R'RCCTION$

10[-4.|#|6 TRA 6.4_1_1 7c3-J.D955 8AU .9954

ROE .4739 RRA .1755 RC3 -.0202 FAU .00484

F0( -.9700 FRA 1.6257 FC3 -.0628 85P 18815

80( 4.2084 8RA 6.4422 8C3 1.0997 FSP -391

OI$TANC( 604.008

LOL 2J9,68 VL 25.499 GAL |5.27 AZL 94.ZA HCA 306.86 .qNA

LOP 166.62 VP 36.8|9 GAP Z0.68 AZP 92.55 TAL 148,0§ TAP

GP -8.75 ZAL 40.48 ZAP 172.38 (TS 242._5 ZA( |29.22 (TE

|19,45 (CC .38476 |NC 4.2438 VZ 29.56_

95.92 RCA ?5.88 APO 163,03 v2 )5.2]?

|85.13 ZAC 78.25 [TC 2)7.61CLP 176,45

|3.759 PTH Z.Sl v'tqrp 12.865 OPA ),54 RAP 161.]2 ECC Z.1183

IN| LONG |NJ RT ASC |kJ AZNTH JNJ TfH( PO C$T T|N ]NJ 2 LAT |NJ 2 LONG

36.39 54.95 112.61 10 40 36 1533.2 -14.30 29.19

258._) 64.26 90.91 20 28 59 4945.6 28,]) 249.$4

|7._O 54.30 ||3.)4 |I 3| 44 1280.6 -]_.6J 10.71

237,48 64.28 90.J9 2| 5| 47 4663,4 29,6D Z2B,6Y

3.08 52.38 1|6.]6 12 43 15 1120.S -19.11 31_.90

Z|7.87 64.21 88.22 2_ 9 38 4406.) )).52 208,69

N|0oCOURSE £XI[CUTION ACCURACY _8IT 0ET[RN|NATION ACCURACY

$G? 5714.9 $GR 353.8 SG3 J15,9 87 )21_,0 SR 13]._ S$ 849._

RRT -.1614 RRF -,1570 RTF .888? CRT -.8500 CR$ .8)20 C$T -,9994

SG8 5?25.9 R23 -,0001 R13 -.989? L$A ))3?.0 NSA 176,7 $S* 11.2

SGI 5715.Z $82 _49.2 THA 178.43 (L1)227,) EL2 174.0 ALF )74.98

] 709



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUNCH OAT[ APN 30 1954 FLIGHT TIN( ZlA.0O ARRIVAL OAT[

HELIOCENTRIC CON|C DISTANCE 007,623

NL 150.71 LAL -.00 LOL Z19.68 VL 25,454 GAL |6,69 AZL 94.43, NCA 310.10 SNA 119.26 [CC .38245 INC 4.4509

RP IO?.63 LAP 3.$9 LOP 189,87 VP 38.?87 GAP 21.81 AZP 92,86 TAL |48,02 TAP 98.12 RCA ?3.65 APO 164.87

RC 189.914 GL -12.30 GP -6.64 ZAL 59,04 ZAP 171.92 ITS 235.|5 ZAE |28.9) CT[ 184.98 ZAC Tg,SZ [TC ZS?.$S
PL AN4[ TOCtrNTN I C CCed| C

1:3 ?8.239 _HL 8.845 OLA -|2,20 RAL'JT?.I? RAO 65,69.5 V[L 14.|28 PYH 2,57 VHP |5.$56 OPA Z.SZ RAP 165.|8

LNCH AZNTH LN_H YI)q[ L-X T|NC IN| LAT

90.00 10 11 54 2151.87 -18.26

90,00 19 1 14 $582.¢2 _8,23

100.00 11 27 0 1919.55 -19.75

IO0.00 1'0 2S 49 5_100,A8 28.85

110.00 12 21 10 1749.92 -23.71

I |0.00 Z1 51 9 5042.¢? 54,J8

OXFF[R[NTIAL CCIERECT|ONS

20[-4,4575 TRA 7,0091 YC5 -.8916 8AU .9327

ROE .5056 /_A .1525 RCS -.0144 FAU .00334

FOE -.9954 FRA l,?014 rCS ".0370 BSP 18M8

5DE 4.4889 MA 7.0107 8C5 ,9917 F$P -377

LAUNCH 0AYE APR _O 1964

NELXOC£NTRIC CONIC

RL 150.?| LAL -.00 LOL. 219.68 VL

RP lOT.el LAP S.37 L0P 173,11 ¥P

RC ZO1,529 GL -11,94 GP -8.54 ZAL

PLAN_TOC[NTRIC CONIC

NOV 3D ]964

V] 29.565

v2 35.209

CLP !75,38

(CC 2.28?6

|NJ LONG |NJ RT ASC IN| AZNTN JNJ TINE PO CST T|N IN| Z LAT IN| Z LONG

39.17 58.57 IIZ.D3 |0 47 56 1561.9 -15,1! 30.9]

Z60,93 88.32 92.28 20 34 I? 4982.9 Zg.ZS ZSZ.Z?

19.70 57.91 |12.90 11 59 0 1319.6 -I6.48 12.44

240.72 68.38 91.6A 21 57 10 4700.5 29.76 231.42

4,92 56.01 115.58 12 S0 20 1149.9 -20.09 357.65

220.?3 68,45 89.91 23 15 11 4442.9 33.79 Z1|.51

NZ0-CCI,_QgE [JU[CUT|(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5983.? $GR 343.6 SG3 112.4 ST 3194.9 SR 530.8 SS 959.!

RRT -.2225 Rltf" -.2153 RTF .9?29 CRT -,8559 CRS .8392 C$T -.9994

SGB 5696.2 R23 -.OOZO RJ3 -.9729 LSA 3520.4 NSA 173.0 SSA 10.6

SGI 5_t6.3 SG2 335.9 THA 179.22 ELI 5207.5 [12 170.4 ALF 174.92

FLIGHT TII4E 216,00 ARRIVAL DATE OEC 2 /964

DISTANCE 810.810

25.430 GAL |8.25 AZL 94°64 PiCA 315.53 $14A 119.09 ECC .40218 INC 4.6366 Vl 29,585

_.133 GAP 23,10 AZP 93.19 TAL 147,10 TAP 100.44 RCA 71.19 APO 166.97 V2 35,200

37.78 ZAP 171.31 ITS 228.35 ZAE 128.58 EYE 194.83 ZAC 80.38 [TC 257.31CLP 174.27

C3 90,543 VNL 9.515 OLA -12,26 RAL 178.48 RAO 6569.8 VEL 14,556 PTH 2,64 VHP 14.429 OPA Z.09 RAP 167.15 (CC 2.49D|

LNCH AZNTH LI_H T|14[ L-_ TIN( |NJ LAT ZNJ LONG ]NJ RT ASC |NJ AZNTH IN| TIRE PO C$T TIN ZNJ 2 LAT IN| 2 LONG

_O.O0 10 17 42 2192.59 -19.03 40.09 62.0? 1I].37 JO 54 15 1592.6 -15.96 32.76

90.00 J9 5 55 5619.12 28.]1 283,50 ?2,ZI 95.56 tO 39 33 5D1_.1 28.5! 254.84

IO0.00 11 52 46 1950.4l -20.56 21.84 81.42 112,19 |2 5 I6 1350.4 -17.57 14.30

IO0,OO ZO 35 32 5335,54 29.?5 242.82 12.31 93.01 22 2 28 4135.5 29.85 254.02

110.00 12 29 50 1791.03 -24.60 8,tK) 59.33 114.52 12 $6 3] 1181.] -21.08 359.52

110.00 21 55 37 5077,96 34,15 223.45 ?2.52 91,32 23 20 _5 4477.7 53.99 214.20

0IFF[R[NTIAL CORR[CTZON9 NI0-CCURSE EIrJECUTION ACCURACY ORBIT D[T[RNfNA TION ACCURACY

TO[-4.7200 TRA ?.6_)5 TC3 -.?094 BAU .8587 9GT 5632,4 SGR 337.9 SG3 109.0 BY 3172.3 SR 329.3 SS 972.9

ROE .5455 RRA .1244 RC5 -.0102 FAU .00172 RR? -.2957 RRF -,2771 RTF .976Z CRT *.56Z7 CRS .8472 CSY +.9995

F0£-1.0258 FRA 1.7834 FC3 o,0164 S$P 18678 9G8 5662.5 R23 -.0038 RI5 -.9762 LSA 5302.3 NSA 168.4 SSA 10,|

8DE 4.75]4 8RA ?.8216 8C3 .?094 rSP -366 SGI 3633.Z SG2 323.? THA I79.01 ELI 3185.0 [L2 ]65.9 ALF |74.87

LAUNCH OAT[ APR 30 196A FLIGHT TiHC Z18.OO ARRIVAL OAT[ 0£C 4 ]964

H[LIOC[NTRIC CONIC DISTANC[ 613.464

RL 190,7J LAL -.DO LOL 219.68 VL 25.397 GAL 19.99 AZL 94.87 NCA 315.56 SHA 118.90 [CC .424Z9 INC 4.8653 V| 29.565

R? 107.69 LAP 3.54 LOP 176.35 VP 38,724 GAP 24.55 AZP 93.54 TAL 146_52 TAP 102.89 RCA 88.45 APO ]69.35 V2 35.19]

RC Z03,120 GL -1|.37 GP -6.45 ZAL 55.$3 ZAP 170.55 ITS 222.61ZA[ 128,16 EYE 194.67 ZAC 80.91 [TC 257.09 CLP ]73.08

PLANE TOC[NTRJC CONIC

C_ 105.366 VHL 10.285 DLA -12,26 RAL 179.$6 RAD 65?0.0 V[L 13.057 PTH 2.?| VHP 15.299 OPA 1.59 RAP 169.08 [CC 2.734|

LNCN AZNTH LNCH TIN[ L-I TIN( IN| LAT IN| LONG IN| RY ASC IN| AZNTH IN| TIN{ PO-CST TIN IN| 2 LAT IN| 2 LONG

90.00 ]0 ZZ 24 2225,21 -19.85 42.16 65.45 110.64 10 59 29 1625.2 -|6.84 34.75

90.00 19 10 36 5650.82 Z1.95 265.98 75.89 94.74 20 44 A? 5050.8 28.3] 257.23

|00.00 I| 5? 27 1985.05 -21.58 23.71 6A.81 111.40 12 10 50 1583.0 -18.29 16,29

IO0.O0 20 39 15 5568.25 29,61 245,24 78.04 94.28 22 ? 4I 4168,2 29.99 256,45

|10.OO 12 31 32 1813,68 -25.30 9.00 82.95 113.$1 15 I 46 1213.1 -22,|0 1.51

||0.00 ZZ 0 38 5110.55 34,07 225,99J • ?6.38 93.02 23 25 48 4510,5 54.11 2J6.75

OIFF[R[NTIAL C_QRECTIONS NID-COUR_M[ EXECuT|(_N ACCURACY ORBIT DETERMINATION ACCURACY

T0[-9.0255 YRA 8.2859 TC5 -,5449 BAU .7872 $GT 5614.6 $GR 331,| SG5 |05.? ST 3144.7 SR 327.1 SS 890.3

ROE .5854 RRA .0_3 RC5 -.0073 FAU-.O0006 RRT -.3527 RRr -.34|I RTK .9794 CRT -.8898 CRS .8554 CST -.9995

FO[-|.060? FRA 1.8747 FC5 .0005 8SP 18652 $88 5624.5 223 -.0058 RI3 -.9794 LSA 3280.6 NSA 163.Z SSA 9.6

8OC _,0608 eRA 8.2564 8C3 .5445 FSP -336 SGI 5615.8 SG2 _9.8 THA 178.80 ELI 31S?.G [L2 IGO.? ALF 174.82

LAUNCH OAT[ APR )0 1964 FLIGHT T]14[ 2_,00 ARRIVAL 0ATE OCC 6 1964

HCLIOC[NYRXC CONIC OZSTANC[ 613.450

RL ]50,Yl LAL -.O0 L¢X. 219.60 VL 25.56? GAL 21.92 AZL _5.12 HCA 319,?9 SJAA 118,74 ECC ,44915 |NC §,1229 Vl 29.565

RP 107,72 LAP 3.30 LOP I?9.59 VP 36.894 GAP 28.19 AZP 93.92 YAL 145.?| TAP 105.51 RCA 65.41 APO 172.07 VZ 35.18|

R? 204.6_9 GL -10.91GP -8.38 ZAL 33.84 ZAP 189,83 [79 217.32 ZAE 127o86 IT[ 184.51ZAC 81.43 CTC 256._1 CLP 17|,92
PLANE TOC[NTRIC CON|C

C3 123.395 VHL 11.10? OLA -IZ.20_RAL 180.98 RA0 6571D°) VEL 15,643 PTH 2,78 VPtP 16.282 OPA ,69 RAP 170.89

LNCH AZNTH LNCH T|N( L-I TIRE ZNJ LAT IN| LONG IN| RT ASC IN| AZ14TH IN| TIME PO CST TIM IN| Z LAT

90.00 IO 25 54 2259. eO -_,94 44,35 69,67 109.83 11 3 34 1659.S -17.75

90.00 19 15 16 5_0,61 27,76 268,04 79,35 95.81 ZO 49 58 5090.6 28,28

100.00 11 41 | ZOJ7,28 -_,22 23.91 68,04 |10.53 12 14 38 1417,5 -19,ZZ

100.00 L)0 42 50 5399.17 L_9.44 247.45 79,54 95.43 22 12 49 4798.2 29.88

JJO,O0 12 35 JJ 1547,95 -26.4l 11.23 86.23 112,53 13 5 58 |24?.6 -25.12

110.O0 ZE 5 10 5140.57 33.93 229.34 79.99 94,41 23 _0 50 4540,8 54.17

D|FFCII_NTIAL CaI_CTIONS N|D-COuM_4[ E_CUTION ACCurACY

70[-5.5510 ?RA 9.0125 YC3 -.3993 9AU .6537 $GY 53?£.0 _ 325.4 SG3 102.?

ROC .S292 RRA .0493 R¢3 -,0057 FAU-.00206 RRT -.41_0 RRF -,409? RTF ,9824

rD[-1.1009 FRA 1.9771 FC3 .0143 8_P 18593 SG9 558|.5 223 -.0078 R|3 -,9824

80C 5.5977 BRA 9.0129 8C3 .3963 FSP -348 $81 53?3.7 $82 295.Z THA 178.59

ECC 3.D502

IN| 2 LONG

56.8T

Z_9.4|

]9.40

238.6?

3,6|

219.1]

ORBIT D(Y£RN]NAYION ACCURACY

SY 3112.1 $R 324.Z $S 912.|

CRT -.87?3 CRS ,8838 CST -.9996

LSA 3255.3 MSA 1_?.4 $SA 9.0

[L1 ]|Z_.I CL2 IS4.9 ALF J74,77

i710



JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL I, 1964_

LAUNCH OAl[ NAY 1 1964 FLIGHT T|NE 70.00 ARRIVAL OAT[ JUL 10 1964

N[L|OCENTRZC CONIC D_STANCE 182.Z01

RL 150.78 LAL -.OO LOL 220.65 VL 26.298 GAL -8.06 AZL 92.40 HCA 79.72 SNA ]24.]3 [CC .25416 INC 2.3982 Vl

RP 108,93 LAP -2.36 LOP _00,97 yP 96.979 GAP -|2,97 AZP t0.43 TAL Z05.50 TAP 285.02 RCA 92.58 APO 155.68 V2

RC 5|.852 _L -||.36 GP 8.54 ZAL 358.0| lAP JJ.93 [75 3J7.5] ZA[ |45.3D ET[ 24,99 ZAC 86.42 [YC 288.42 CLP

PLAN(T_(NTR|C CONZC

¢3 30.9R4 VHL 9.551 0LA |1.81 RAL 81.55 RA0 6368.Z V£L IE.327 PrH Z.ZE vMP 8.527 0PA 32.0T

29._57

94.788

-8.36

SAP I]5.28 CCC ].5055

LNCH AZNTN LNCN TI1_[ L-I TINI[ IN] LAT IN] LONG |NJ RT ASC |NJ A2NTH IN] TI1_[ PO CST TIN IN] 2 LAT IN] 2 LOqG

20,00 0 40 11 2694,65 -27.60 74.|? 514,46 96.60 1 25 5 E094.6 -26.40 65.71

80.00 15 40 36 4588.87 12.18 193.92 307.85 64,24 16 57 3 5986.9 8.62 |87.05

lO0,O0 Z 7 32 241E.93 -28.96 53.26 314.E? 97.76 E 47 44 1812.9 -27.58 44.75

]00,00 18 55 56 4343.81 15.41 175.42 _7.E0 63.05 18 8 Z0 9745.8 9.69 188.6]

]]O,O0 3 ZR 21 2156.90 -32,58 33.lE 515.57 100.98 4 5 18 1556.9 -50.72 24.40

|JO.OO |7 _0 38 4|71,60 18.83 |_,81 _05.39 59.7_ J9 0 9 3571.6 IE.48 193.98

01FF[R[NTIAL COIIR[CTZON8 NXO-CCI,)R$1[ [_IrcuTXON ACCURACY QRBIT 0[TERNXNATION ACCURACY

rO£ .0802 TRA -.4028 TC3 .4544 gAU .Z033 SGT 664.E $GAq 43_.0 $83 I87.5 ST ]55.2 _ 969.] SS 272.5

RO_ -,3902 R/IA .0515 RC) ,ZOE9 FAU ,03731 li_RT .ZOTZ RE1 r -,ESSE RTF -.6399 CRr -.5775 CRS -.9719 CST .4024

FD_ -.3595 FRA -.life rC3-1.0567 OSP J781 SG8 791.5 RE3 -.0416 El3 -.6509 LSA 462.6 NSA 196.8 SSA 27.6

802 .3592 MA .405t 8C3 .4977 rSP -Z6S SGl 674.0 $GE 414.5 THA ]_.45 [L] 375.1 [LZ ]21.1 ALF 105.33

LAUNCH 0AT£ NAY ] ]984 FLXC#4T TIN[ 7E.D0 ARRIVAL OAT[ JUL 12 J964

,bfl_L_OC[NTRIC CCNJC DJSTAN_[ J88.965

RL 150.75 LAL -.00 LOt. 2I_O.65 VL 26.490 GAL -7.99 AlL 92.51 H_A 82.88 _A ]25.92 [CC .24426 ]NC 2.510| V| 29.SS7

RP |08.94 LAP -E.4_ LOP _3.53 VP 37.J15 GAP -JE.Ol AlP _O.31 TAL E06.86 TAP 289.55 RCA 94.7| APO ]55.99 VE 34.?86

RC 53.442 GL -12.EZ GP 9.10 ZAL 159.55 lAP 14.16 ITS 323.42 ZA[ |44.44 [T[ 25.43 2AC 87,03 [TC 268._7 CLP -10.90

PLAN(TOC(NTRIC CONIC

C3 22.482 VNL S,428 OLA 10.86 RAL 78,80 RA0 85M.Z V[L IE.ESE PTH 2.21 VNP 7.929 OPA 9Z.55 RAP ]]6.08 [CC 1.4849

LNCH AZNTH LNCH TIN[ L-| TJN[ |NJ LAT |NJ LONG JNJ RT A$C XNJ AZNTH IN] TiN[ PO CST TZN IN] 2 LAT |NJ 2 LONG

90.00 0 41 59 2853,11 -27.E4 71.19 511.76 98,06 ] 26 12 205_.] -25,84 62.80

90.00 IS 26 E? 4009.50 |2.85 19S.E4 _O5.71 64.55 16 45 |6 4009.5 9.5E 188.35

100.00 2 8 48 23?).Z4 -ZB.56 50o_ 3Jjo53 99.E_ E 48 J9 1773,E -26,99 4],99

IO0.O0 18 42 El 4364.(_ |4.05 176.64 _08.10 6_._4 17 _5 6 5764.6 ]0.96 |69.79

||0.00 3 29 20 2JZJ.J4 -32.08 3_,45 310.75 J02.49 A 4 41 1521.1 -30,09 21,8_

110.00 I? 58 17 4189.48 17.El 161.58 )05.54 6D.00 18 48 7 5589,5 13.09 ]54.89

OXrr¢R£NflAL CORR(CT|ON$ N]O-COUR8[ [_[¢UT|ON ACCURACY (_817 0[T[RN[NATION ACCURACY

TO[ .090? TEA -.3820 7C3 ,491$ (LAU ,21_O $GT (_10.0 $GR 45§,8 $G3 121.6 ST 156.8 SR 554.5 $S 515.4

RD£ -.3352 RRA .082| RC3 .2288 FAU .04092 RRT .2347 ERr -.2939 RTF -.6644 CRT -.6516 CR3 -.9659 CST .4645

tO[ -.4238 FRA -.2584 FC3-],20Z4 88P 1886 SGB 807.8 RE3 -.0494 R|5 -.6683 LSA 479.7 NSA |57.2 SS4 28.4

BOA .94?3 8RA .3870 8C5 .5409 rS_ -308 SGI 692.Z $82 416.0 rH_ 15.5] ELl 570,5 ELl ]13.8 ALF ]07.82

LAUNCH 0AtE N4Y I 1964 FLIGHT TIME 74.00 ARR|VAL DATE JUL 14 ]9_4

N[LIO([NTRIC CONIC 0|STANC[ 195.718

RL 150.75 LAL -.00 LCK. 22'0.65 VL 25.685 GAL -7.95 AlL RE,S| HCA 86.04 SXA 126.4] [CC .25559 ]NC 2.6204 V| 29.5§T

RP ]08.84 LAP -2.81 LOP 308.89 vP 57,297 GAP -11.10 AZP 90.18 TAL 208.01 TAP 294.05 RCA 96.64 APO 156.19 V2 34,784

RC 5S.IZS GL -15.08 GP 8.71 ZAL ]40.54 lap 18.6E [TS 327.79 ZA[ 143.79 [T_ 26.08 ZAC 87.68 [TC 268.16 CLP -|3.56

PLAN[TO_6N TR|C CONIC

C9 22,560 VNL 5.544 DLA R.Rl RAL 78.37 RA0 8568.| V[L |2.245 PTH E.EO VHP 7.S02 OPA 55.]0 RAP ]]6,77 [CC ].4700

LNCN AZNT_ LNCH T|N[ L-_ TIN[ _NJ LAT _NJ LONG |NJ RT ARC |NJ AZNTfl |NJ T|N_ PO CST T|N |NJ _ LAT IN] 2 LONG

80,00 0 45 59 2814.|3 -28.84 88.4] 309.51 99.59 ] 27 53 2014.1 -26.26 60.09

90.00 IS ]9 ] 4652.95 ]3.53 196.63 303.82 84.89 15 30 14 4052.9 10.04 188.69

|00.00 2 |0 15 2338.00 -ZS.IZ 47.70 309.05 100.58 Z 49 9 |758.0 -26.37 99.9_

|00.00 18 29 28 4388.29 14.7| 177,91 303.24 6_.68 |7 42 54 5786.9 11.05 171.O2

SlO.O0 _ 22 35 Z087.83 -51.58 Z7.98 308.Z0 105.87 A 4 25 1A87.6 -29.53 19._8

]lO.O0 |7 26 55 4_07,42 17.81 162.62 _OI.SE (_.33 18 58 45 5807.4 13.75 155.88

DIFF6RENTJAL COPJIr2CT|ON8 NlO-C_t_R.q_ [XIECUTJON ACCURACY CWSJT DE T[RNJNATION ACCURACY

TOE .0887 TRA -.3643 TC3 .5213 BAU .ZZO? $GT 6RZ.I $GR 441.8 $83 1_7.4 ST 160.8 SR 545.7 S$ 959.4

RO£ -.3127 ERA .07_0 RC3 .24_9 rAU .044_ RRT .28_9 RR1r -.3331 RTF -.6838 CRT -,7119 CR8 -.8603 CRY .5] 64

FOE -.4974 rRA -.5208 FC_-].38ER 8SP 1848 $88 8Zl.I RE3 ".0697 R13 -.6809 L$A 498.8 NSA J38.R SSA 28.8

80[ .3942 MA ._7|S 8C3 .5781 fSP -_54 SG] ?07,4 $GZ 416.9 THA 14.81 ELI 564.2 [L2 106.6 ALr 1|0.Z2

LAUNCH DATE NAY 1 I H4 FL|GHT TIN[ 78.C_ ARRIVAL OATE JUL 16 J964

HI[LIOC[NTRIC CONIC

_L ISO.YS LAL -.DO

R_ 108.SS LAP -2.73

• C 58.8_0 &C -13._7

PLAN[T(X(NTRIC CONIC

C$ 27.848 vHt. 9._77

LNCH A2NTH LN_H TIN( L-I TIN[ IN] LAT

90.00 O 48 ]1 Z_77.$_ -28,40

_0.00 IS 0 El ASSS._O 14._Z

100.00 E 11 55 E_OI.D8 -27._

I00.00 I+ 17 18 440_,81 |_,_8

JJO.00 _7 IS )4 4EZS.JR 18,44

DIFrERE_TZAL COPRI[CTIONS

YO[ .1082 7RA -.3484 7C$ .SA_lO 8AU .Z173

RO[ -.3033 RR4 .0844 RC3 .1755 FAU .O4251

_0[ -.983t rRA -.393P rC3-l.53_t 88_ 1991

BO[ .3220 BRA ,3584 8C3 .8108 FSP -407

OISTANC£ Lff)Z.4S8

LOL _.8_ VL £8.818 GAL -7.9_ AZL 91.73 HCA 89.Z0 S_A

LCP 30_.88 VP 37,34_ GAP -|0._4 AZP 90.04 TAL EOR,_I TAP

GP 10.40 ZAL J4J.80 lap 19.28 ET$ 331.13 ZAE 143.36 EYE

127.41 £CC .22787 INC 2.7228 Vl 29.557

Z_._| RCA 98.58 APO 158.44 V2 . 94.784

_8.94 ZAC 88,40 [TC _88.07 CLP -J6,93

O_A 8,9_ RAL 77.O5 RA0 8SM,I V£L IZ.EI8 PTH E.ZO v_p 7.037 OPA 53.73 RAP 117.54 [C< |.4589
JNJ _OIG IN] RT ARC ;NJ AZNTH IN] T_N[

8_.82 307.IZ 1OO.62 I 29 g

198.0_ 3OE.J7 8_.25 18 17 58

45.E0 308.8A 101.81 Z S0 16

179.23 301.lk_ 64.06 17 _0 47

ES.GR ]O5.92 |_5.|3 4 4 25

|63.71 _99.92 60.70 IS 28 0

NI0-C(_,J_ [XI[CUT_ON ACCURACY

SGT ?_D._ _ 449.0 8G3 13_.2

RRT ".2958 R'RI r -,37M RTF -.8628

SG_ 832,4 RZ3 -.OTE4 Rl3 -.8915

$GI 720,! SGE 417.S THA 16.35

POCST TIN |NJ E LAT IN] 2 LONG

1977.5 -24.87 5_.58

4066.8 10,76 191.08

17_1.1 -25.75 36.92

_08.6 11.76 172.9D

1458.5 -28.64 17.50

3628.E 14.40 156.99

ORS|T OETERNINATION ACCURACY

Sf |85.2 SR 530.6 35 _94,J

CRT -.7841CR8 -.9542 CST .5632

LSA 520.7 MSA 141.9 SSA ZS.R

ELl _q_ 1 ELl 99.0 ALF 11Z.76

1711



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964_

LAt)NCN OATIr HAY 1 1964 FLIGHT TIN( 78.00 ARRIVAL 0ATE JUL 18 J964

N(L[OC(NTR[C CONIC

RL 150.73 LAL o.OO

RP 108.t5 LAP oZ.84

RC 5J.730 GL -14.66

PLAN(T_(NTR|C C(_41C

C3 27.290 VNL 3.224

LNCN AZNYH LI_H T;I_

90.00 O AB 38

90.00 JA 44 27

JO0.O0 2 13 53

JO0.O0 ]6 S 54

]iO.O0 3 3J 1

110.00 17 S ]5

LOt. 220.65 VL 26.9S3 GAL

LOP 313.02 VP 37.444 GAP

GP 11.|6 ZAL 142,33 ZAP

OiSTANC( Z09.i80

-7.91AZL 9Z.84 NCA 92.36 )HA IZa.3! £CC .2Z116

-9.41AZP 89.88 TAL Z|0.53 TAP 302.91RCA 99.94

ZZ,14 [75 333.76 ZA[ 143.14 [T[ Z8.06 ZAC 89.18

]NC 2.839! V] 29.557

APO 156.69 V2 34.784

ETC 268.02 CLP -19.24

OLA 6.07 RAL 75.87 RAO 6368.1 VEL 12.|98 PTM 2.19 VHP 6.60] 0PA 34.44 RAP ]17.76 (CC 1.449]

L-I TJl41[ IN| LAT |NJ LOtAG |NJ RT A$C ;NJ AZNTN JNJ T|N( PO CST TIN |NJ 2 LAT IN| 2 LONG

2345.|8 -23.95 t5.A0 _,O_.i8 |01.73 I 31 1 1943.Z -24.D? _.24

466|.20 14.9J 199.S0 100.74 66.64 16 6 29 4081.2 ]1.49 192.49

2268.2S -27.18 4Z.l_ _1_4.88 102.94 2 51 41 1668.Z -25.15 34.66

4431.36 |6.06 J_.f8 300.19 64.44 17 19 45 3831.4 1Z.48 173.61

Z024.63 -30.48 Z].S? 303.89 106.27 4 4 48 1426.8 -27.95 ]5.29

4246.54 |9.08 164.84 298.65 61.09 18 16 0 3645.5 15.08 158.01

0ZFFER(NT|AL C_RECTION8 NIO-CO_[ (XJ[CUTXON ACCURACY ORBIT 0(T(RNJNAT|ON ACCURACY

70( .116/ TRA -.3345 TC) .3819 gAU .2129 $GT ?09.6 8(J_ 497.9 SG3 |75.4 37 J?0.0 _ 3]4.8 S$ 437.6

RO( -.2854 RRA .OtH_9 RC3 .3030 FAU .03464 RRT .3292 RRF -.4254 RTF -.67Z4 CRT -.8083 CRS -.9473 CST .6038

FO( -.6328 FRA -.4762 FC3-|.7335 83P 2032 SG8 641.3 RZ3 -.0680 R13 -.?008 LSA 545.8 NSA 144.2 SSA _8.6

80( .5082 MA .34Jl 6C3 .6364 FSP -4(_1 SG| 790.1 3GZ 4|e.0 THA 18.Z| CLI 546.0 CLZ 91.0 ALF ]|5.47

LAUNCH OAT( HAY | l tNS4 FL|GHT T;I'_ 60°00 ARRIVAL OAT[ JUL Z0 ]964

H(LJO([NTRJC CCtA|C 0J]TANC( 219.663

RL 150.75 LAL -.00 LOL 220.69 VL 27.079 GAL -?.69 AZL 92.99 PRA 95.52 S_4A 129.13 [CC .ZJ53] JNC 2.9489 VI 29.557

RP 108.94 LAP -2.94 LOP 318.18 VP 37.932 GAP -6.62 AZP 89.72 TAL ZJ|.?5 TAP 307.24 RCA 10J.32 Also 156.93 V2 34.784

RC QO.637 GL -_9.44 GP IZ.0| ZAL |43._| ZAP 29.19 _73 339.00 ZA( |49.|4 (T( 29.48 ZAC SD.03 ETC 268.01 CLP -_Z.]I

PLANI[TO4_(NTRIC CC_iJC

C3 26.858 VHL 5.183 0LA 7.|9 RAL 74.62 RAD 6960.| VEL 12.|79 PTH 2.18 VHP 6.|95 OPA 55.27 RAP 118.01 [CC 1.4420

LNCH 4ZNTH LNCH 7114( L-1 TIN( IN| LAT IN| LCNG |NJ RT ASC IN| AZNTH IN| T|NI( PO CST T|N /NJ 2 LAT]NJ Z LONG

90.00 0 9! 22 25|0.79 -25.48 61.15 303.47 |02.79 1 13 13 1910.8 -23,47 55.06

90.00 14 3? 21 4?05.66 |9.59 Z(X).l)8 299.53 66.06 15 55 47 4|05.7 ]Z.Z2 195.92

100.00 2 16 9 2237.33 -26.64 40.71 303.|5 |03.88 2 53 26 1637,3 -24.50 32.60

|OO.00 19 SS 19 4494.39 |3.?_ 1¢|.96 293.99 fi.6G 17 9 29 3894.4 13.20 174.94

110.00 3 32 J5 1999.18 -29.94 Zl.60 30Z.I| 107.33 4 5 39 J399.2 -27.28 13.42

llO.O0 16 $9 38 4265.29 19.73 |66.01 297.39 61.50 18 6 43 3665.5 15.77 159.]5

O|FF[R(NTIAL CCRRECT;ON3 MI0-COuR_[ (XECUTI(_I ACCURACY CI_8|T D(T[RN|NATJON ACCURACY

TO( .1224 TRA -.3234 TC3 .9705 6AU .2372 3GT 705.6 3_ 489.2 SG3 |97.9 3T 174.| 6R 296.3 $5 483.7

RO( -.2650 RRA .]094 RC3 .3327 FAU .06037 RRT .3632 RRF -.478| RTF -.6706 OR? -.8440 CRS -.9_90 CST .6345

to( -.7972 FRA -.5663 FC3-].9459 68P 2058 6G8 847.4 223 -.1072 213 -.7082 LSA 574.1 NSA ]47.4 $SA 28.1

80( .2926 BRA .3414 BC3 .6_05 FSP -537 $G| 736.7 3G2 416.7 THA ZD.44 (L1 33_.5 [42 8_.0 ALF J]8.29

LAUNCH 0ArE NAY I 1964 FL|GHT TIM( B2.00 ARRIVAL 0AT( JUL ZZ 1964

M(LIO_(NTRZC CONIC

RL ]S0.75 LAL o.00

RP ]08.94 LAP -3.02

RC 62.604 GL -]6.20

PLAN(T_[NTRIC CONIC

C3 26.529 VHL 5.151

LNCN AZMTN LNCN TIN(

90.00 O _4 24

90.00 j4 Z? 0

100.00 2 13 45

100.00 15 45 ZO

llO.O0 3 53 51

I10.00 16 46 43

0|STANCE 222.565

LOL 22'0.65 VL 27.179 G4L -7.88 4ZL 93.06 NCA 98.68 SNA ]29.85 (CO .21024 JNC 3.0598 vz 29.55?

LOP 319.35 VP 37.609 GAP -7.87 AZP 89.54 TAL 212.81 TAP 511.49 RCA 102.55 A PO 157.]5 v2 34.786

GP J2.94 ZAL 145.94 ZAP 28,45 (TS 557.70 ZAE |45.55 [T( 31.24 ZAC 90.65 [TC 268.04 CLP -25,56

044 6.32 RAL ?3.90 RA0 6588.1 V(L 12,162 PTH 2.18 VHP 5.818 OP4 36.20 RAP ]18.06 ECC 1.4366

Lo| TIMI[ |NJ LAT |NJ LONG JNJ RT ASC INJ 4ZMTH _NJ TIN[ I=O CST T|N |NJ Z LAT]NJ 2 LONG

2460.12 -25.00 59.05 30|.9g 103.75 I 35 44 1880.J -22.86 5].0t

4730.21 16.26 202.47 298.53 66.49 J5 45 50 4130.2 ]2.94 195.36

2208.03 -26.19 56.68 _01.64 104.94 2 55 53 ]608.1 -Z5.89 30.64

4477.49 17,38 ]83.38 296.00 65.29 16 59 58 3877.5 ]3.9I 176,29

1973.00 -29.39 19.76 300.57 108.29 4 6 44 1373.0 -26.6J I].67

4285.33 20.38 167.Z| 298.43 61.94 17 58 8 3685.5 16.46 ]60.27

0IYr(R(NT|AL C_R(CT|C_S MIO-COUR_E (x(CUTiON ACCURACY 0RBJT 0(T(RNINAT|ON 4CCURAC_

TO( .1Z64 TRA -.3140 TC3 .9729 6AU .2410 6GT 701.6 $C,R 484.1 365 225.5 ST 178.4 SR 274.4 S) 533.9

RO( -.2436 RRA .123_ RC3 .3895 rAU .08689 RRT .39?4 RRF -.5349 RTF -.6665 CRT -.8759 CRS -.9282 CST .66J2

FD( -.9309 FRA -.6732 FC3-2.1816 BSP 2109 368 892.3 R_5 -.12_ fl13 -.7171 LSA 60?.3 NSA 150.4 SSA 27.4

BO( .2754 6RA .5574 8C3 .6798 FSP -619 SGI 74|.9 362 420.2 THA 25.]5 [LJ 518.8 (L2 74.1 ALF J2J.57

LAUNCH OAT( MAY 1 19"_4 FLIGHT TIN( 84.00 4RR;VAL OAT( JUL 24 1964

,(LiOC(NTRIC CONIC 0IS?AN(( _29.22|

RL 150.75 LAL -.00 LOt. _.69 VL 2?.IT| GAL -7.68 AZL 93.J7 NCA 101.84 _44 1_0.49 (CC .20584 INC 3.1727 V] Z9.5_7

RP J08.83 LAP -3.|1 LOP _2.51 VP 37.678 GAP -7.15 AZP 69.35 TAL ZJ 3.79 TAP 3|5.83 RCA 103.63 APO 157.35 v2 34.788

RC 64.624 GL -16.98 GP 13.87 ZAL 144.42 ZAP 31.92 CTS 339.28 ZA( J45.?0 IT( 35.42 ZAC 9].95 (TC 269.12 CLP -26.99

PLAN(TO_[N7RIC C(_I_ZC

C$ 26.282 VNL 5.127 0LA 5.48 RAL 79.12 RAG 65Mo| V(L 12.|_1PTH 2.|6 VHP 5°470 0PA 37.26 RAP 117.94 (CC 1.4325

LNCH AZNTH LN_H 7|14( L-1 T114_ IN| LAT IN| LON_ |NJ RT A$C |NJ AZNTH |NJ TJl4( PO C$T TIM |NJ 2 LAT JNJ 2 LONG

90.00 0 5? 46 2490.89 -24.5J 57.03 _00.?0 104.64 ] 38 37 1850.9 -22._6 49.06

_hO.O0 14 17 22 4754.8| 18.92 Z03.97 297.7E 86.99 19 36 37 4154.8 13.66 196.81

]00.00 2 21 42 2180._1 -29.69 31.76 )00.39 105.69 2 98 2 1960.2 -23.27 28.60

100.00 15 38 8 4900.?_ |8.04 |64.71 297._0 85.75 16 91 8 3900.7 14.6] 171.65

lJ0.00 3 39 51 194_.|3 -26.69 J5.0Z 299.23 J09.J8 4 _ 19 1348.J -25.96 10.05

110.00 14 311 28 4)09.5? 2|,OZ 17_.42 _99.67 62.40 |? 50 15 3705.6 17.16 161.43

0|FFERENTIAL C(_R(CTI_N3 NID-C(X)_I[ (XI[CUTZON ACCURACY (_8|T 0[T(RNINATI(_N ACCURACY

TO( .J2_5 TRA -,3104 _C3 .9828 8AU .2427 3GT _9.3 SGR 903.1 3G3 25|.5 ST J79.4 SR 249.4 $S 383.3

RO( -.2190 RRA .1._!3 RC3 .4010 FAU .0?366 RRT .425? RRt r -.9928 RTF -.6517 CRT -.8958 CRS -.9157 CST .6680

• 0(-J.0804 FRA -.?85? FC3-_.4337 _]P 2|04 368 693.3 RZ5 -.1563 RI3 -.7223 LSA 642.4 M3A 153.4 $SA 26.3

60( .Z_4"4 BRA .3398 8C3 .6909 FSP -708 36| ?40.8 362 425.5 7H4 26.53 [L] 300.0 £42 66.3 4LF JZA.T3

i?J2



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 19641

LAUNCH OAT[ NAY 1 1964 FL|GHT T|N[ 86.00 AeRJVAL 0AT[ JUL 26 1964

131.05 [CC .2OZO• INC 3.Z882 vl Z9.55Y

319.67 RCA 10A.57 APO 157.53 VZ 34.791

36.09 ZAC 9),04 [TC Z68.Z5 CLP -32,64

_[LJ_NYRIC CO_IC O|$TAN([ Z35.8_Z

eL 190.?_ LAL -.00 LOk ZZO.65 vL |?,5SO GAL -1.B5 AZL 93.Z9 HCA 105.00 $NA

NP 106.gZ LAP -3.19 LOP _.5,99 VP 37.736 GAP -6.•6 AZP 99.15 TAL Z14.67 TAP

RC 66.691 GL -17.71 GP 15.10 ZAL 14•,77 ZAP 35.91 ITS 340.7Z ZA[ 1•4.ZZ £Y[

PLAN(TOCENTR|C CONIC

C3 26.102 VHL }.lOg OLA 4.62 eAL 72.46 RA0 9568.1 V[L 12.144 PTH Z.19 vHP 5.152 OPA 39.44 RAP 117.56 £CC 1.4296

LNCN AZNTH LNCN T[N_ L_1 TKN_ ;NJ LAY ;NJ LONG |NJ RT ASC ZNJ AZNTH |NJ T_N[

90.00 J I }1 ZAZZ,92 -Z4.DZ 39.12 299.62 109.A7 1 •J 54

90.00 14 9 24 4779,46 17.57 205,•9 297.09 67,43 13 Z8 •

100.00 Z 25 Z 21}3.45 -Z}.18 34.94 299,23 106.66 3 0 55

tO0.O0 I} ZY _4 4524.07 18.69 199.ZO 296.59 66.23 16 •Z 59

110.00 3 39 15 1924.Z1 -28.5_ 16.39 Z98.09 I10.0Z • 10 19

110.00 19 30 50 A}Z•.01 ZI.66 169.6Y Z95.08 62,88 I? A| 56

OIKF_R[NTZAL (ORR[CTION9 NIO-COUR_ EYJ[CU1|ON ACCURACY

TOE .1299 rRJ -.}JJ9 TO3 .5AlA BAU .Z•5A SOT 670o_ SG_ $27.• SG3 291,9

NO[ -,1911 NRA .1344 RC3 .4400 FAU .08154 R_T .4450 RRI r -.9307 eTF -.G267

F0[-1.2491 FRA *._N_79 FC3-2,7046 B}P _087 SG8 932.0 R23 o,1969 913 -._291

60[ .ZZ�• BRA .3477 6C3 .6976 FSP -902 $91 736.7 992 429.7 THA 30.7•

POCST Y|N ZNJ 2 LAY IN| Z LONG

1922,9 -2J.66 A7.24

4179.5 14.36 196.28

135_.• -22.66 27.05

3924.1 15.}Z 179.03

13ZA,3 -23.32 9,49

3726.0 17.85 16Z.61

ORSZT DE/[RNZ_AT]ON ACCURACY

9T 177,7 SR 221,0 S} 639,4

CRT -.9104 CRS *.8921CST .6600

LSA 681.3 N}A 156.O SSA 25.?

[LJ 277.A [LZ 39,5 ALF 1Z6,Z_

LAUNCH OAT[ NAY 1 1964 FL|_T TZN( 99.00 ARR|VAL OAT[ JUL 28 1964

HELI(X[NTR|C CONIC

RL 150.73 LAL -.00

eP 109.91 LAP -3.2•

RC 69.799 GL -IS.AT

PLAN(rOC[NTRfC CONIC

C3 25,97} V_L 5.097

LNCN AZNFH LNCN T|I4C

90,00 | 5 }9

90.00 14 0 }

100.00 _ 29 A6

100.00 15 19 3T

JJO.O0 3 41 3

110.00 19 23 •?

LOL Z_0.65 VL 27o419 GAL

LOP 3_8.84 vP 57.791 GAP

GP 19.33 ZAL 144.9? ZAP

OlSTANC[ 2•2.•58

-?.93 AZL 93.•1HCA |00.16 SNA 131.53 ECC .1997? INC 3.•072 VI 29.55?

-5.8| AZP 88.9• TAL Z|5.43 TAP }25°59 RCA 105.39 APO 157.67 VZ }•.?95

39.33 [TS 342.09 ZA[ 144.96 EYE }9.32 ZAC 9A,22 [TC 269.44 CLP -36.51

OLd 3.79 RAL 7J.94 RAO 9568.J VEL J2.139 PTH 2.J8 v_P •.863 OPA 59.76 RAP 116.9J [CC 1.A275

L-X TIN_ |NJ LAT |NJ LONG IN| RT ASC IN| AZNTH |NJ TII,_ PO CST T|N IN| 2 LAT |NJ Z LONG

2395.92 *23.51 53.29 299.71 |06.25 | 45 35 |795._ -21.06 45,47

A804.25 Jg.ZI 207.02 296.6• 6?.94 15 _ ? 4204,Z 15.06 199.76

2|27.53 -24.G6 33.19 298.33 |07.45 3 • 14 1327.5 -2Z.OA 25.37

• 547.57 19.32 187.66 299,J5 66.7A |6 35 24 39•?.6 |6,01 180.A5

|90|,Z0 -27.76 |4.91 297,| 3 J|O.90 A IT AS 130J .Z -2A.67 7.00

4346.6? 22.29 110.93 294.97 93.39 1? 36 14 5746.? |B.54 ]63,_1

ClRe|T O[T[RN[NAT|ON ACCueACY

ST 173.6 SR 188.8 $$ 697.1

CRT -.9244 CR$ -.9535 CST .6373

LSA 725_3 NSA 158,7 SSA Z4.?

ELI 25|.6 EL2 49.? ALr 132.41

]|Fr[R[NT|AL CCIQR[CTIONS

TO[ .|ZO9 TRA-.5168 TC3 ,5105 BAU .24A|

ROE -.159_ RRA .|?ZO RC3 ,A833 FAU .09991

_0[-1,•}98 FRA-I.040| FC3-Z.9966 8SP _97

BO[ .1998 BRA .}605 8C3 ,7030 FSP -9|}

NXO-C(_URS[ [XIECUTZON ACCURACY

SGT 6•5.5 SC_ 558.9 SG3 313.A

RRT .4515 RRf" -,7070 RTF -.590•

$98 933.9 RZ5 o.Z|50 e|3 -.7389

SG| 75J.8 SG2 439,8 TNA 36.1|

LAUNCH OAT[ NAY 1 196• FLiGNY T|N[ 90.00 ARe|VAL DATE JUL 30 3964

HELIOCENTRIC CON|C

eL 150.75 LAL -.00 LOt. 220.65 VL 27.4?5 GAL

eP 109,90 LAP -5,Z9 LOP }3Z.01 VP 37.836 GAP

ec 70.942 GL -19.24 GP 17.69 ZAL 145.04 ZAP

PLANCTOC[NTR|C CONIC

C3 25,890 VNL 5_099

LNCH AZNTN LM_H TJNI_

90.00 I 10 I•

90.00 13 52 14

100.00 2 3Z 57

100.00 15 12 11

110.00 5 44 Z|

110.00 J9 |7 J9

01FFEe[NTIAL COi_R[CTIONS

TOE .i0?| Tea -.3}O_ TC} .A6•] BAU .2439

eOE -.1239 RRi .1_05 eC$ .5299 FAU .0993}

F0[-1.6459 FRA-|.1747 FC}-5.2947 9SP ZO?O

90[ .16}5 gRA .}910 9C3 .FOA• FSP -1023

0ISTANC[ 249.056

-7.91AZL 93.5} HCA 1_1.32 sNa 131.94 [CC .19595 l_C 3.5306 Vl Z9.55?

-5.19 AZP 88.?| TAL 216.07 TAP }Z?.A0 RCA 106.09 APO 15?.7_ VZ 3A.?99

A}.69 [T$ 343.46 ZA[ |45.56 [T[ 43.Z0 ZAC 95.49 ETC Z68.69 CLP -A0,63

OLA 2.96 RAL 7|.33 RAO 9568.0 VEL |2.|35 PTN 2.18 VHP •.605 OPA •i.2Z RAP J|5.97 ECC 1.•261

L-| 7|N_[ JNJ LAY |NJ LON_ |NJ RT ASC JNJ AZNTN |NJ TJMI[ PO CSY TiN JkJ Z LAT IN| Z LOqG

Z368.98 -22.99 51.51 297.97 107.00 ] A9 4S 1769.0 -_0.45 43.76

4829.29 18.95 Z08.59 296.55 68.•7 15 12 4} •229.3 15.76 Z01.ZY

2102,|5 -Z•.I3 }1.49 297.57 108.19 3 ? 59 1502._ -21.42 23.74

A571,$• 19.96 |89.|• 295.97 67.27 16 28 25 }97|.3 16.71 18|.86

16T9.63 -Z7.20 |3.29 296.3• |1|._5 • 15 4| 1278.6 -24.03 5.58

4397.63 72.93 |72.23 294.42 93.92 J7 30 } }767.6 |9.23 165.0A

N|O-COURS£ [X[CUTZON ACCURACY ORB|T OETERNZNATi_ ACCURACY

SGT 615.2 S_ 596.9 903 350.2 ST 164.9 SR 154.2 S} 755.1

RRT .43|6 RRf" -.7592 RTF -.5286 CRT -.9}35 ce$ -.?_9_ CST ,5766

nob 955.7 R23 -.2368 R]5 -.7541 LSA 771.4 NSA 159,9 SSA Z5.8

SOl 724.Z SG2 455.9 THA 45.20 _11 222.0 £12 4[.| ALF |37.06

LAUNCN 0AT[ NAY 1 |994 FL;C,HT TIN_ 92.00 ARRIVAL OAT[ AUG I J964

N[LIOCENTR]C CONZC 0|STANCE 255.587

eL 150.75 LAL -.O0 LOt. _.95 VL 27.5ZZ GAL -7.?_ AZL 93.69 NC4 116.A8 S_A 132.29 [CO .19}53 |NC }.6595 Vt 29.557

RP 109.89 LAP -3.33 LOP $35.|9 VP 37.979 GAP -4.58 AZP 88.49 rA_ 216.90 raP 33|.09 RCA |06.69 4PO 157.99 VZ 34.804

RC 7},|19 GL -Z_.02 GP J9./3 ZAL |44.99 ZAP 48.07 [T9 344._ ZAE |49.2A _?[ 47.8| ZAC 96.83 [TC 269.00 CLP -44.99

PLAN_TO([N?RJC CONJC

C3 25.942 VNL 3.0#3 0LA Z.13 RAL 71.24 RAO SS69.0 V[L 12.133 PTN 2.|7 VHP 4.379 0PA 42.90 RAP 1|4,71 [CC 1.4253

LNCN AZNTH LN_N Y|l_ L-| T|I_ IN| baT JNJ LONG IN| RT A$C |NJ AZNTH IN| T|I4_ PO CST TIN |NJ Z LAT ZNJ 2 LONG

90.00 1 15 IT 23A9.91 -22.49 49.76 297.37 107.72 1 36 213 1742.9 -19.82 AZ.O?

90.00 |3 44 32 4934,72 19.47 2J0.|9 2_9.Z| 69,03 |5 5 47 4254.? |6,45 20Z,g_

100.00 Z 37 37 207?,04 -23.39 29.92 Z99.97 |08.9| 3 |2 J4 1477.0 -20.79 2Z.|A

IOO,00 13 3 J3 4395,52 _)o59 1_.04_ 2_5,74 67.95 19 2| 49 5995.5 |?.A0 1_3,32

110.00 3 49 8 1959,3_ -29,94 11._K) _95.?0 ]!Z.26 4 |9 5 |256.5 -23.}9 4.15

i10.00 19 11 IZ 4399.01 23.56 173.37 294,32 64.49 ]7 24 21 3789.0 19.93 166.31

01FF[R[NT|AL C_IRR[CT|ON$ M|0-_._M[ [XI[CuT|ON ACCURACY C_9|T D[T£iI_JNAT|ON ACCURACY

Y0[ .0899 TRA -,5SO[ TC3 .4039 BAU .E4AZ $GY 5?9.0 SGR 642.6 SG3 }89.3 sr J$}.T SR 119,} $S 8J4.4

RO[ -.0839 RR4 ._H) RC3 ,3_02 FAU .|0737 RR? .37_8 RRtr -,_103_ RTF -,4343 CRT -.9459 CR$ -.64J9 C}Y ,4629

F0[-],9976 FRAoJ,3]03 FC3-3,597J 9SP _037 $98 9_6,3 R23 *.253] RJ3 -,?922 L}A 92|,5 N$4 |61.2 SSA 22.6

80[ .1201 BRA .4093 9C3 .Y099 FSP -1142 SGI 720,| SG2 478.0 TNA 5_,89 ELI 192,1 £L[ }J.0 ALF 142.56

|?|3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCH 0ATE NAY J 1964 FLIGHT TZI_ 94.00 ARRIVAL D4TE AUG 3 1964

N[LIO¢[NTRIC CONIC

mL 150,75 LAL -.00

RP lO#.#i LAP -3.31

RC 75.3J? GL -Z0.14

PLAN(YO(:[NYmIC ¢¢RIC

C5 ZS.SZ4 VHL 5.OIZ

LNC_ AZNTH LNCH Tll_ [-i T|N_ INJ LAT

tO.O0 I ZO 51 1516.Z0 -Zl.90

PO.OO 13 3? 53 4090.79 ZlD,|0

I00.00 Z 41 48 ZOS].S)0 -13,06

100.00 14 58 341 4610.31 Zl,ZI

!i0.O0 3 51 15 1934.01 -Z6,05

110.O0 ie 5 31 4410.97 14,_0

01FrER(NY|AL C(_RECTION_

TO( .OSIO TRA -.37tMI TC5 .5_0 8AU o2471

ROE -.03J6 RRA .1304 RC3 .6346 FAU ,Ill•9

FO[-_.1046 FRA-1.4455 FC3-_.Bfb86 B_ ° ZiO?

80[ .0697 MA .44| ? aC3 .?IS6 F�P -lZ?O

O|STANC[ Z6Z.I09

LOt. ZZ0.65 VL Z?.560 GAL -?,74 AZL 93.80 1484 117.65 SNA 13Z.56 [CC .19145 [NC ].T951 ¥1 19.557

LOP 338.35 YP 37.808 GAP -4.00 AZP 88.Z4 fAL 117,00 TAP 334.64 RCA 107.I8 APO 1§?.93 VZ 34.810

G? Z0.68 ZAL J44.80 ZAP 51.66 £TS 346.37 ZA[ |46.84 (T( 53.|9 ZAC 98.31CTC 269.38 CLP -49.39

DLA J.Z8 RAL 71.06 RAO 6_U.0 V[L 11.133 PTH Z.I7 VHP 4.1?9 0PA 44.S1 RAP |13.|| ECC 1.4150

INJ LONG INJ RT ASC JNJ AZNTH INJ TIN( PO CST TIN INJ Z LAY INJ • LONG

48.01 196.93 J08.41 I 59 Z8 1716.Z -19.18 40.40

ZJl,84 Z96.ZZ 69.63 14 59 14 4180.8 17.15 •04.41

IS.I? 196.Sl 109.61 3 l? 0 1451.9 -•D.14 •0.56

19Z.Z$ Z95.77 68.43 16 15 39 40Z0.3 18,t0 184.85

10.33 Z�5,ZI J11.96 4 Z• 59 1134.0 -•Z.7| _,76

1?4.96 194.$8 65.09 t? 19 • _111.0 Z0.64 167.6•

NID-COURSI[ £_rCuY;oI ACCURACY ORBIT O(TERNINATION ACCURACY

$GT 545.8 S_ 696.? $G$ 4Z3.• ST 143.6 SR 91.3 SS S?5.g

RRT .ZPZ4 I1_ -°8428 RTF -.Z�?Z CRT -,9594 CRS -.•838 CSY .•?00

$68 885.0 RZ5 *.1?510 R13 -.8Z65 LSA 6?T.l NSA 16•.0 SSA ZI,g

SGI ?Z8.9 SGZ 501.9 THA 66.0? ELI 168.8 CL• •1.9 ALF 148.O]

L4t,X_K:H O4T[ NAY I |9G,4 FLIf_'fT TIRE 96.00 ARR|VAL OAt[ AUG 5 1964

HI[LJOC[NTRIC CONIC

RL ]50.75 LAL -.00 LOL ZZO.0$ VL ZT.S60 OAL

RP 108,84 LAP -3.38 LOP _MJ,SZ +VP 37.935 GAP

RC 77.941GL -_1.69 GP ZZ.$Z ZAL 144.49 ZAP

PLAN(TOC[NTRIC C(_NIC

C3 Z5.633 VHL 5.08_

LNCH AZNYH LNC_ TIN( L-I TIN( INJ LAT

90°00 I Z? I Z188.44 -ZI,3J

gO.DO 13 31 1• 4_01.73 Z0,73

JO0.O0 • 48 33 Z0£8.43 -tZ,45

1OO.O0 14 5£ Zl 4145,67 ZI,6S

|10.O0 3 S_ IS 181J.4_ -ZS+44

110.00 16 0 9 445_.73 14,64

OIFF(R[NTIAL CCR/_CT|ON_

TOE .OI�i TRA -.41•6 TC$ .Z406 BAU .•5_

ROE .OlOS RRA .•S06 RC3 .6_D4 FAU .11455

F0[-Z.3438 FRA-I.58t_I FC3-4.1755 BSP 1186

I_( .Of18 8R4 .48•? 6C_ .??ll FSP -1386

OISTANC£ Z66.603

-?,?O AZ_ 93.94 HCA !_.8I SI4A I3Z,?T [CO .18967 INC }.9369 VI •9.337

-5,44 AZP 67,68 TAL 117,_6 TAP 338.08 RCA I07.59 4PO 157.93 v_ 34.816

57.45 [TS 348,00 ZA( 147.14 IT[ 59,52 ZAC 99.85 £TC 169.63 CLP -$4.44

DLA .41 RAL 71.00 RAO 65_8,0 VI[L 11,133 PYH Z.I? VHP 4.013 OPA 45.31 RAP Ill.IS ECC 1.4•5•

INJ LOIG INJ RT ASC INJ AZNTH INJ TIN( PO C�T TIN INJ Z L4T INJ • LONG

46.•8 196,61 109.10 • 5 II |669.4 -]6.51 36,73

213.57 196.59 ?0._? 14 53 O 4507.7 1T.05 Z06.08

16.5I 196.18 110.19 5 ZZ ZO 14•6.4 -|9.47 18.97

195.88 695.94 69.07 16 6 47 4046.0 18.8J |86.40

8.86 Z94.85 1|3,64 4 Z? Z6 IZII.4 -ZZ.D3 1.3?

176.41 Z_4.36 65.73 17 14 _ 3633.7 •1.3_ 169,DO

NIO_COU_$1[ [XI[CUTION ACCURACY (_SIT D[T[RNINATION ACCURACY

SGT 516.0 S_41 ?38.6 $G3 458.0 3T 14J.4 SR 88.1 SS 935.3

RRT .1016 RRIr -.8746 RTF -.0978 CRT -.9164 CRS .3316 CST -.D416

$66 9ZI,_ R_3 -.0715 RI3 -.8717 LSA 935.8 N$A 16•,5 S$A 20.9

S61 ?O0.Z SGZ 5_.6 THA 8Z.34 ELI 163,8 EL• 30,4 ALF 149.08

LAUNCH OAYE NAY I ]964

NELI(X_(NTR|C CONIC

RL 150.75 LAL -.OO

RP I03,8• LAP -3.39

RC ?9.784 GL -•Z._6

PLAN_TO¢(NTRIC C(_qlC

C3 •5._?0 VHL 5.086

LNCH AZNTH LN(H TIN(

90.00 I 33 49

90.00 13 •4 43

100.00 • 34 56

IOO.OO |4 46 17

110.00 4 _ 40

110,00 1_ 55 •

FLIGHT TIN( 96.00 ARRIVAL DATE 4UG ? 1964

LOL ZZO.65 VL Z?.61• CAL

LOP _4.?0 V? 37,957 GAP

£p •4.04 ZAL 144.06 ZAP

DISTANCE Z75.068

-?.66 AZL 94,09 HC4 1•3.9T SNA 131.93 [CC .16814 INC 4.09Z5 v! •g.557

-•.91AZP 67.71 TAL 117.44 TAP 341.41RCA 107.9• 4PO |37.94 v• 34.913

6Z.59 ITS 349.81ZA[ 147.53 IT[ 66.11ZAC 101.47 ETC 17D.33 CLP -59.50

OLA -.48 RAL 71.04 RAO 6_68.0 V[_ 11.135 PTH •.J? VHP 3_679 DPA 4_.i6 R4P 108.83 [CC 1.4•39

L-I TII41[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII_ _ CST TIM INJ • LAT ;NJ Z LONG

Z261.98 -Z0.69 44.5I •96.45 109.?? • JJ 31 166_.0 -1T.81 37.01

4955.88 •1.57 Z15.59 •96.70 70.98 14 46 59 4335.9 16.57 •07.83

2000.55 -ZI.61 14.61 195.99 110.97 3 •8 17 1400.) -19.76 JT.35

467Z.?8 •Z.49 195.61 _gG,Z7 89.7? 16 4 10 407Z.6 19.53 186.06

1788.31 -24.60 7.37 _4.63 114,51 4 31 16 1166,3 -•1.$1 359.96

4457.55 •5.S0 177._5 Z94,94 68.4Z 17 9 •0 3857.6 Z_.09 ITO.4S

DZFrERENTIAL CC_RI[CYIONS NIO-C(_UR3_ [XI[CUT|ON ACCuRACy OR8IT DCT£RNINATION ACCURACY

T0[ -,0_kO_ TRA -.4364 TC3 .1556 BAt) .Z6Z5 SGT 535.5 _ 6Z1.5 $_5 489.6 ST 156.1 SR 118.4 SS 992.9

ROE .0638 RRA .2700 RC5 .?46_ FAU .13181 RNT -,|_10 RRF -._00 RTF .1481 CRT -.8795 CRS ,751| CSY -.$987

FO[-Z,5?_• rRA;|.6889 FC5-4,4110 8SP 155_ $G_ 979.e R_5 .040(_ R15 -.6999 L$A 999,D NSA 16_.7 5SA 19.9

80[ .0706 BRA .5303 8C3 .7591 FSP -1491 SG] _16,0 $GZ 516.6 THA 97.72 ELI 19•.0 ELI 46.4 ALF |44.13

LAUNCH OAT[ NAY | 19(,4 FL|_I'¢T Till[ J00.O0 ARR|VAL DATE AUG 9 1964

H[LIOCEMYRIC COI1¢ DISTANCE _81.S05

RL 150.75 LAL -.00 LOt. _|O,85 VL E?,_t 6AL -?.IK) AZk _4._8 HCA IZ?.14 6/4A 13_.04 [CC .18683 INC 4.Z560 Vl •9.55?

RP JO8.80 LAP -_.38 LOP 54?.8? IrP 57o_?S GAP -_.40 AZP 87°45 TAL Z17.46 TAP 544.S_ RCA 108,1_ APO 157.90 V• 34.83!

RC 8•.043 GL -_3.5_ G? _S,8_ ZAL |45,_O ZAP 87,4_ ITS 551,81ZA[ 1"47.03 EYE 73,_7 ZAC 10_.16 [TC •70.89 CLP -64.73

PL_N(TO¢[NYRZC CO_IC

C3 15._57 W4L 5.0_3 DLA -1,4_ RAL 71.18 RAO 8SlMI.0 VI[L IZ.137 PTH Z.|8 VNP 3.777 OPA 50.10 RAP 106.16 ECC |.4169

LNCH 4ZNYH LI_H TIN[ L-I TIN[ |NJ bAT JNJ LONG INJ RT A6C INJ AZNTH INJ TEl4( POCST TIN INJ • LAT INJ • _ONG

90.00 I 41 _I Z_55.5_ -ZO,0Z 4_,M Z_6.38 IIO,4S Z 18 34 1633.5 -I7.06 35.•6

• O.O0 13 18 13 41165,65 _+.01 _17,5_ P_7.16 71.75 14 41 4 4565,6 19.31 •O�.TO

100.00 3 Z I 1675.tl -_I,J4 _5,0_ J_S,|Z 111,64 5 54 53 1573.5 "16.01 15,19

IOO,OO 14 40 16 470|.1_ _5.j4 |_7.46 _.Td 70.5_ I S 98 40 4101,1 20.26 189.84

al0.oO 4 8 45 1784.3_ o£4.11 S.84 _4.5_ I14._9 4 36 10 1164.4 -ZO.S5 356.31

110.OID IS SO S 448_,76 _.18 17_,5_ _e_5,4_ 87,16 17 • 41 _88_.8 •Z.86 1?•.01

D|FFER[NTIAL CGi_I_CT]ONJI N|D-C4_IK [mLrCUTIGN ACCURACY (_81T D(T£RNINATION ACCURACy

TO( -.Ot|_ TRA -.SOT! TC5 ,0183 6AU ._78_ $GT 580,_ I_R 860,7 683 SI7._ ST 199.6 _lR 169.6 S$ 1049.4

• I_IS I_A ._N4 RC5 o1105| FAU ,13786 RIIT -.5558 RRI r -._IP05 R?F ,5_19 CRT -,9083 CR6 .9034 CST -,86•6

rO(-•.80641FRA-1.?$18 FC$-4._0_4 8SIP _1_7 _ 10Q£.6 R_$ .11|4 R15 -.9161 LSA 1069.1NSA |61.6 SSA 16.8

60[ .| 5LPO MA .3854 6C3 ,8034 FSP -15_Z 861 _.5 9GZ 51J,5 TH4 109.dZ ELI •55.9 EL• 53.9 ALF 140,Jl

1714



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19641

LAUNCH 0AT£ NAY I 1964 FLIGHT TIl_ 10Z,00 ARRIVAL 0AT[ 4UG 11 1964

HELIO([NTIIC CONIC

IL 150.15 LAL -.00

RP 108.77 LA# -).}d

RC 84.311GL -24.55

PLAI_q[T_[NTRIC CONIC

C3 16.038 7NL 5.103

LNCH AZNTH LN_H TI_

90.00 I 4g 41

90.00 13 11 53

100.00 3 9 5A

IO0.00 14 34 ZI

110.00 A 15 34

110.00 15 45 11

0IFFERENTIAL CCRN(CTION$

TO[ -.164g TRA -.5656

ROE .18Jr RRA .)O)9

FOE-).OO?8 FRA-J.79R3

BO[ .2455 BRA .84J9

01STANCE Z67.913

LOt. Z_0.65 _L Z7.635 GAL -T.54 AZL 94.44 HCA 130.31 SNA 133.10 ECC .18571

LOP 351.03 VP 37.969 GAP -I.Rl AZP 87.13 TAL 217.42 TAP 347.73 RCA 108.38

GP ZT,65 ZAL I4Z.JI ZAP 7Z.49 [Y$ 354.02 ZA[ IA6.27 [YE 80,B1ZAC 104.9]

INC 4.4)61 vl 29.557

APO 157.6Z V2 34.8)9

[TC ZTI.SD CLP -70.14

DLA -Z.AZ RAL 7J.4Z RAD 6366.J 7EL |Z.141 PTH Z.16 VHP 5.TOg 0PA 52.0) RAP t05.16 ECC ].4285

L-| TIM[ JNJ LAT |NJ L_IG |NJ RT ASC IN} AZMTH IN} TII4_ f_ CST TIM IN} Z LAT IN} 2 LONG

2103.64 -19.30 40.79 196.45 111.13 Z Z6 25 1603.6 -16.16 31.44

4997.44 22.68 Z19.43 297.78 7Z.S? 14 33 11 4397.4 20.06 211.71

1944.68 -20.41 21.29 195.98 11Z.32 5 42 19 1344.9 -IT.Z) 13.96

473|.44 Z}.SZ 199.46 197.37 11.58 15 53 15 4131.4 21.05 191.15

1739.33 -23.39 4.26 Z94.55 115.6G 4 44 $3 11)9.3 -19.Y5 55T.02

4509.73 26.86 181.58 196.1Z 68.04 IT 0 71 3909.8 73.66 17).70

NI0-COUR8[ [X[CUTION ACCURACY OR61r 0[ TERNINA ?ION ACCURACY

TC3 -.|1|8 8Au .3001 SOT 67|.8 8GR 988.6 3_3 5)7.7 ST 263.8 }R 229.9 S) 1100.3

RC3 .8347 FAU .14185 RRT -,3500 _ -.9338 RTF ,5888 CRT -.9395 CR3 .9568 C3T -.1123

FC3-4.7184 B._P Z_)_| SOB 1J10.8 RZ) ,|504 R13 -.9279 L3A II4).S N3A 162.5 SSA 17.?

6C3 ,8610 FSP -1683 SGI 1053o3 8GZ 510.6 THA 118.29 ELI )aG.z [LZ 60.5 ALF 139.41

LAUNCH DATE NAY 1 1964 FLIGHT TIN| 104,00 ARRIVAL 0ATE AUG 13 1964

HELIOC[NTNIC CONIC

RL 150.75 LAL -.00

RP 108.15 LAP -3.38

RC 86.601 GL -23.6fl

PLA_TOCENTRIC TONIC

C3 Ze,104 VHL 5.117

LNCH AZNTH LN_H T]14_

90.00 I 58 58

90.00 13 5 19

IO0,00 3 18 41

tO0.00 14 Z8 I?

110.00 4 23 12

110.00 13 AO 15

01_FERTNTIAL CORRECTIONS

TO£ -.Z)08 TRA -.8194 TC3 -.Z_05 RAM .3178

ROE .1417 RRA .3160 RC3 .90|8 FAu ,14._97

FO[-).1817 FRA-J.SI}J FC}*d.?36R 88P 3A34

BDE .)51Z BRA .7041 BC3 ,9_37 FSP -|7|8

01STANCE Z94.ZgT

LOq. 120.85 VL Z7.651 GAL -7.47 AZL 94.84 t_A 133.48 _NA 133.1Z ECC .1847T INC 4.6561 Vl 29.557

LOP _4.ZZ VP 37.998 GAP -I.44 AZP 86.81 TAL 217.Zfl TAP 330.73 RCA |08.5Z AP'O 15T. TZ VZ 34.648

GP 19,51ZAL 141.99 ZAP 7?.51 (TS 356.46 ZA[ 145.01 [T[ 68.L4 ZAC 106.71 [TC Z?Z.13 CLP -75.62

OLA -3.48 RAL 71.76 RAG 6368.1 V[L 12.147 PTH Z.18 YNP 3._73 OPA 53.96 RAP 99.89 ECC 1,4309

L-I TIN| IN} LAT JNJ LONG IN} RT ASC IN} AZNTH IN} TIN[ P_ CST TIN IN} 2 LAT IN} Z LONG

Z1?1.93 -16.51 38.80 198.65 111.82 Z 35 10 1571.9 -13.39 51.52

5051.91 Z3.98 ZZI.?Z 198.57 73,53 14 Z9 10 4451.9 Z0.86 Zl3.g)

1814.78 -19.61 19.40 Zg6.1? 115.01 3 50 36 1314.8 o16.34 J2.]5

4784.30 Z4.5| Z01.65 Z98_|8 TZ.34 15 47 41 4164.5 Z1.67 19),86

1711.81 -ZZ._ Z.61 194.70 116.55 4 51 45 I111.6 -18.68 3)5.45

4839.01 Z?.61 183.34 196.97 68.99 16 55 54 3939.0 Z4.50 175.55

NIO-COURS_ £XECUT|_N ACCuRAC7 ORB|T OETER_i_ArION ACCURACr

8GT 801.9 8_t 1016.0 383 530.2 ST 352.0 8R 296.2 88 lj48.6

RRT -.M54 RRF -,9480 RTF .7118 CRT -.9395 CR$ .9789 C$Y -.8687

SOB }]OZ.3 RZ5 .J8_0 R13 -,9581 L}A JZZG.5 N}A 162.) SSA 16.5

$GI IZ03.3 8GZ 497,9 THA 123.02 ELl 495.5 EL2 64.5 ALF 140.12

LAUNCH 0ATE NAY l I984 FLIGHT TIN[ 106.D0 ARRIVAL OAYE AUG 15 J964

_[LIOCENTRIC CONIC

RL 150.73 LAL -.00

RP )08,?Z LAP -3°33

NC 88.89a GL "16.63

PLANCT(XENTRIC CONIC

C3 Z4.366 VNL 5.137

LNCH AZMTH LNCH TIM_

90.00 Z 9 21

90.00 IZ 58 Z)

IO0.O0 3 Z8 31

IO0.O0 14 Zl 50

IIO.O0 A 31 4T

]J0.00 13 33 J0

OIFFERENTIAL CCitI[CTIOk8

TOE -.3S07 TRA -.6962 TC3 -.3947 8AU ,559Z

R0£ .3106 RRA .3_31RC3 .9388 FAU .14319

f0E-3.}tSe FRA-I.7886 FC3-4.8980 8SP 3957

80¢ .4685 MA .7694 8C3 1.0184 FSP -1731

OISTANC[ 300.633

LOt. Z_O.S5 VL Z7.694 ¢AL -?.Sg AZL 94.86 HCa 158.63 S_A 135.10 [CC .16397 INC 4.8581 vl 29.55?

LOP 337.40 VP 38,005 GAp -.99 AZP 86.47 TAL 216.96 TAP 355.63 RCA 108.61 APO 157.59 VZ )4.851

GP 31.4Z ZAL 141.04 Z4P 8Z,4Z [TS 339.13 ZA[ 145.Z9 IT[ 95.08 ZAC 106.57 ETC 27Z.T9 CLP -61.11

OLA -4.83 RAL 7_.19 RA0 6568.1 V[L 1Z.156 PTH Z.16 VHP 3._?0 0PA 55.6? RAP 98.42 ECC 1.4341

L-| TIN[ JNJ LAT |HI LONG INJ RT A$C |NJ AZMTH IN} TZN[ PO CST TIN |NJ Z LAT IN} Z LONG

Z157.88 -17.64 36.68 297.00 112.52 2 44 59 1537.9 -14.43 29.47

3068.78 14.07 Z24.ZY Z99.54 74.6Z 14 21 55 4469.6 If.7) 116.18

1881.49 -18.75 IT.40 196.50 IJ}.?| 3 59 54 1281,5 -11.39 10.23

4800.39 25.14 Z04.09 199.18 73,4_ I) 4I 56 4200.4 12.72 196.19

1M4.48 -ZJ.TA .88 19A.99 ]IT.O} A 39 $1 1064.5 -17.93 353.80

4571,19 26,37 103.33 198.02 70.08 16 51 11 3911,2 23.39 17T.62

HIO*COU_S[ [vrCuTICN ACC_ACY ORBIT OET[RNINATION ACCURACY

SGT 965.3 $GR 1086.T SG3 553.1 ST 456.2 SR 364.2 S} II88,9

RRT -.77_9 RRF -.9574 RTF .8056 CRT -.gTO9 CR3 .9691CST -.9291

SGB |431.2 RZ3 .1790 RI3 -.9461 LSA 1314,4 NSA 162.) SSA 15.)

SGI 1368.? SGZ 485.5 THA 130.56 ELI 579.7 ELZ 68.7 ALF 14t.58

LAUGH OATC MAY I 1964 rLl(_r TIN[ |08.00 ARRIVAL OAT| AUG IT 1964

P_LIOCEN?RZC CONIC

RL 1)0.75 LAL -,_

RP 108,68 LAP -3.29

RC RI._0Z GL -_8.17

PLAN(TO([NTRIC ¢ONIC

C3 2i,818 Y_L 5.1tA

LNC_ AENTH LN[H TII4_

• 0.00 2 21 2

• 0.00 IZ 51 0

I00.00 3 99 33

IOO.O0 IA 15 8

J]O.0D t 4J _8

I10.00 15 Z_ 46

OI$TANCE 2108.9112

L(_. _ZDo63 VL Z?.8_8 GAL -7.31 AZL 99,10 _ J39o82 SNA 133.04 [CC .18330 INC 5.1036 v! 29.55?

LOP .58 VP _.008 GAP -.55 AZP 86.10 TAL _16.62 TAP 336.44 RCA 108.65 APO 157.43 V2 34.8eT

Off 33.5? ZAL 13_.92 ZAP 87.15 ITS Z.03 ZA[ 141.15 [T[ 101.44 ZAC 110.50 ETC ZT3.45 CLP -86.56

OLA -5.88 RAL ?Z.73 RAO 63_.1 Vl[L 1_.187 PTH Z.18 vHP 3.701 0PA 3?.76

L-| T|N[ IN} LAT |NJ L(_ |NJ RT A$C |NJ AZNTH IN} TIN[ PO CST TiM

_100.91 -18.68 34.A1 Z97.50 115.Z5 Z 36 3 IS00.g

5111.86 14.80 ZZ?.I4 _00.74 73.88 14 16 11 431_.0

1847.51 -17.78 19._8 198,88 114.43 A JO 13 1147,5

4R40._O 23._9 _6.84 300._9 7A.69 15 )5 49 4140°S

1859.83 -Z'0.?8 )S_,0| 195.43 1J?o79 5 9 0 1033.8

460?,09 19.18 188,01 Z_8.t_ 71.55 16 46 53 4007.0

01rFERENTIAL CCItR[CTION$

T0[ -.4638 TRA -.?_98 YC3 -.53_3 BAu .3948

ROE .3?88 RRA .3263 RC3 .9t73 FAU .14031

F08-3,4135 FRA*I.?318 FC3-4,5318 88P 4_|A

B0[ .5990 MA .838] BC3 1.1075 rsP -i726

MIO-CQURIM[ [II_CUTICW ACCuNACY

8GT llA).6 _ 1143.4 SG3 5A?.9

RRT -,8_86 _ -,9649 RTF .8574

S_8 1818.8 RZ3 .1841 RI3 -.952?

SGI 1547,6 SGZ 415.8 THA J53.07

RAP 91.81ECC 1.4368

IN} Z LAT |NJ 2 LONG

-13.37 27.28

12.82 219.16

-J4.34 8,|6

Z).63 196.81

-16.90 352.0)

26,35 179.97

CRBIT O(T(RMINATION ACCURACY

ST 575.9 SR 435.3 $3 1226.0

CRT -.97T3 CRS .994) C3T -.981T

LSA 1413,4 M}A I82.4 3SA 14.1

[LI 718,1 [L2 T3.9 AL_ 145.09

]TJ S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964J

LAUNCH DATE NAY l 1964 FLIGNT ?]WI_ 110.00 ARR]VAL DATE AUG 19 1964

HELIOCENTRIC CONIC

mL 250.?9 LAL -.DO

RP ]08.65 LAP -3.Z4

RC 93.Si) GL -Z9.63

PLA_[?OCEN?RIC CONIC

C3 2T.050 VHL 5.Z01

LNCff AZN?H LNCH TIN[

90.00 Z 34 11

gO.O0 JZ 4Z 51

I00.00 3 5Z 8

100.00 14 ? 41

ZlO.00 4 52 24

JJO.00 15 23 SA

DISTANCE 313.286

LOt. 22D.65 VL Z?.614 GAL -?.Z) AZL 95.39 HCA 14Z.99 SNA 13Z.95 ECC .]8274 INC 5.386! V] 29.997

LOP 3,?? VP 38.008 GAP -.15 AZP 89,69 TAL Z16.17 TAP 559.15 RCA 108.69 APO 157.24 VZ 34.877

GP 55.40 ZAL 138.64 ZAP 91.56 [TS 5.16 ZA£ 138.64 [TE 10?.12 ZAC IJZ.52 ETC Z?4.]I CAP -91.9|

DLA -?.28 RJ_ 73.3? RAO 6568.1 VEL 12.J83 PTH Z.J9 VHP 3.76T DPA 59.68 RAP 89.1Z ECC ].449Z

L-I T]NI[ iN| LAT |NJ LONG IN| RT ASC XNJ AZNTH IN| TIME PO CSt TIN IN| 2 LAT XNJ Z LONG

2060.30 -IS.53 31.94 298.18 113.97 3 S 3T 1A60.3 -12.19 2A.89

9J99.89 25,59 Z30.44 302.19 ?7.36 14 8 51 4559.? 23.58 ZZZ.34

JBD9. JS -18.69 12.94 297.64 115.11 4 ZZ 17 1209.1 -13,16 5.92

AS86.0? ZA.?T 210.00 301.8? ?6.1? 15 29 ? 4286.1 ZA.60 Z01,87

1620.44 -19.?0 35?.01 Z96.04 JI8.52 5 19 24 1020.4 -15.74 35D.]3

4647, f4 30.03 190.86 300.84 ?Z.84 J6 4] Z2 4047.5 Z?.39 16Z.66

O_81T 0|TERMINATION ACCURACY

ST 710.3 SR 506.A SS JZ�A.?

CRT -.9812 CRS .9970 CST -.9692

LSA |519,4 MSA 162.8 SSA |_.8

ELI 868.7 EL2 80._ ALF 144.68

O|FF[R[NTIAL CC_IRRECTI_$ N|0-C(_UtR_rd[ [VJ[CUT|ON ACCURACY

TOE -.9920 TRA -.8429 TC3 -.6?96 8AU .4319 $GT 1342.1 $GR 1189.9 $63 532.4

ROE .4483 RRA .3229 RC3 .9820 FAU .13477 RRT -.8640 RRF -.9707 RTF .8897

FOE-3.4621 FRA-Z.6349 FC3-4.3133 83P 5100 $68 1793,6 RZ3 .1887 213 -.9576

80[ .7426 BRA .9026 8C3 ].|942 FSP -168| $61 J732.6 $62 464.0 ?HA |38.9?

LAUNCH DATE HAY 1 1964 FL|G44T TiME JJZ.00 ARR|VAL DATE AUG 2J |964

H[L]OCENTR|C CONIC DISTANCE 319.564

RL J90.75 LAL -.OO LOL ZZ0.65 VL Z?.597 GAL -?.10 AZL 95,71HCA 146.16 SHA 132.83 ECC .18Z28 INC 5.?137 Vl 29.557

RP J08.62 LAP -3.13 LOP 8.93 VP _18.006 GAP .28 AZP 85,25 TAL 2|5.63 TAP 1.79 RCA J08,6J APO 157.04 V2 54.888

RC 95.829 GL -3|.27 GP 3?.35 ZAL 157.I? ZAP 93.63 [T$ 8.53 ZAE 1_5.82 ETE 112.09 ZAC 114.68 [TC 2?A.?5 CLP -9?.]D

PLAN[TO(ENTRIC CONIC

C3 27,583 VHL 5.252 DLA -9.84 RAL 74.11 RAO 65MoJ ¥_L 12.205 PTH 2.19 VHP 5,8?00PA 61 .66 RAP 85.4| ECC |.4539

LNCH AZNTH LN_H TIN| L-I T|t_ IN| LAT IN| LONG IN| RT ASC IN| AZNTH _NJ Tltq[ PO CST TIN |NJ Z LAT IN| _ LONG

90.00 R 49 27 _POJS,|Z -14,28 29.23 299.09 !14.71 3 23 _ 14J5.| -10.83 22.29

90.00 J2 33 37 5214,56 26.31 234.28 }03.94 79.|4 14 O 32 46J4.6 24,55 226.05

JO0.O0 4 6 29 1766.60 -15.44 10,39 298.52 115,92 A 35 56 1166.6 o||.65 3.46

100.00 13 59 16 49341.32 Z?.57 2J3.M 303.66 77.95 15 21 35 43_8.3 25.63 209.A|

||O.OO 5 4 55 1583.63 -_8.49 354.84 298.8_ 119.28 5 31 |9 983.6 -14.49 348.06

110.00 15 17 20 4694.06 _.9| 194.19 _2.72 74.63 16 35 34 4094.1 25,50 189.83

OlFFERENT|AL COPRECTION$ MI0-COUR_ EXECUTION A_CuRACy Ct_8|T DETERMINAT|ON ACCURACY

TDE -.?362 YRA -.9158 TC3 -.9096 8AU .4693 $GT 1_40.| $62 1228.3 $63 508.4 ST 858.9 $R 5?6.? $5 |277.|

ROE .5211 RRA .3134 RC3 .9828 FAU ,|2701 RRT ".8870 RRF -,9755 RTF .9106 CRT -.9839 CRS .9986 CST o.9737

TOE-3.4686 TRA-L.50$9 TC3-3.9964 83P 5?04 $GB |97A.6 R23 ,1931RJ3 -.9612 LSA 1656,! MSA 163.6 $$A |J.4

8OE .9OZ0 6RA .96?9 8C3 1.Z733 FSP -1606 $61 1921.1 $GZ A56,6 THA IA2.33 EL| 1032,0 EL2 8?.| ALF ]46.19

LAUNCH DATE NAY | 1964 FLIGHT ?]ME 114.00 ARRIVAL DATE AUG 29 1964

H(L|OC[NTR]C CONIC

RL |90.?9 LAL -.00

RP 108.99 LAP -3.1|

RC g6.148 GL -33.15

PLANI[TOCENTR|C C(_41C

C3 29.328 VHL _.322

LNCH AZMTH LNCH T|_

90.00 5 ? A

90.00 J2 ZZ 52

JO0.OO A 23 7

IO0.O0 |3 49 30

llO.OO 9 19 22

Jl0,O0 15 9 44

OXFFERENTIAL C(3QR£CTJON$

TOE -.9D03 TRA -.9976 ?C3 -.9_37 8AU .5074

ROE .e0o4 RRA .2992 RC3 .9705 FAU .II760

rDE-3.44|4 FRA-I.3660 FC3-3.5940 89P 6342

80[ 1.0621 8t_A 1,0321 8C3 1.3399 rSP -IS1?

O|STANCE 525.$19

LOt. Z'Z0.65 VL 27.5?6 GAL -6.99 AZL 96.10 HCA J49.34 SRA

LOP ]0.13 VP 38.001 GAP .67 AZP $4.75 TAL 215.0| TAP

GP 59.86 ZAL |55.49 ZAP 99,27 EfS IZ.ZI ZA[ |3_.73 ETE

152.66 ECC .18192 JNC 6.1005 v| 29.99?

4.54 RCA 108.54 APO 156.81 v| 34.899

t16.39 ZAC |17.63 ETC 275.59 CLP-10Z.|I

0LA -|0.60 RAL ?4.9? RAO 6568.| V[L 12.235 PTN 2.20 VHP 4.016 OPA 63.79 RAP 8|.64 ECC |.466Z

L-| Tlt_[ iNJ LAT |NJ LONG [NJ RT ASC |NJ AZNTH |NJ T|MI[ PC) C$T TIN |NJ Z LATINJ Z LONG

1964,13 -|2.81 26.21 300.27 115.A7 5 39 48 136A.2 -9.28 19.32

52?8.93 27.06 258.93 306.0? 81.3| J3 50 5| 4678.$ 25.58 230.48

1718.75 -]3.99 ?.58 299.6? 116.69 4 51 46 1118._ -]0.30 .73

4999.43 28.36 218.04 305.83 80.12 15 12 50 4399.4 26.70 209.69

1542,62 -J?.JJ 332.46 29?.93 |_0.05 5 45 5 9A2.6 -12.99 349.78

47dB,36 31.$3 198.J6 _k0_,01 76.8| J6 28 55 4J48.4 29.69 169.61

NIO-CO_[ EXI[CuT|ON ACCURACY _81T DETERMINATION ACCURACY

$6T )?54.0 $GR 1261,9 663 477.9 ST 1022.5 $R 65A.5 S$ ]295.A

RRT -.9021 RRtr -.9785 RTF .9246 CRT -.9851 CRS .9994 CSY -.9796

SC,e 2160.7 R23 .1973 213 -.9641 LSA 1767.? NSA |64.7 $$A 10.|

SGI 2112.9 SG2 ASI.9 THA 145.19 ELI 1ZI0.3 EL2 95.2 ALF 147.34

LAUNCH OAT[ NAY ! J964 FLIGt4T Till| |16.00 ARR|VAL DATE AUG 25 J964

NELIOCENTR|E CONIC

RL 150.75 LAL -.00

RP 108.55 LAP -3.03

RC 100.469 GL -35.15

PLAN_TOCENTRIC CON|C

C3 29.386 VHL 5.421

LNCN AZNTH LNCff TI14_

90.00 3 27 52

90.00 12 9 58

1013.00 4 42 A3

|O0.OO 13 3? 49

110.00 5 36 18

IJO.O0 15 0 43

O|9TJNC[ 332.049

LOt. _EO.SS VL Z?.533 GAL.-6.8? A2L 96.57 PhCA 152.51 SNA

bOP 13.3_ VP 37.995 GAP l.OS AZP 84.17 TAL 214.31 TAP

GP 42.46 ZAL 133.53 ZAP 102.40 ITS 16.19 ZA[ 129.37 ETE

132.50 ECC .18165 |NC 6.56?3

6.82 RCA 108.43 APO 156.57

120.08 ZAC i19.65 £rC Z76.03

v| 29.39T

V2 5A.911

CAP-J06,93

OLA -12.62 RAL ?5.96 RAO 65M.Z V[L IZ.Z?$ PiN 2.2| VHP 4.2|2 0PA 66.13 RAP 77.73 ECC 1.4836

L-J T|N_ IN| LAT IN| _ IN| RT ASC IN| AZNTN IN| TIN([ PO CST TiN IN| 2 LAT IN| 2 LONG

11105.66 -11.07 2_.79 30|.62 118.23 3 39 38 1305.7 -?.46 15,95

5395,65 Z?.73 244.36 308._ 84.00 13 39 13 4?55.? 26.61 235.8?

1(_,4.21 -|_.._0 4.41 301.19 117.46 5 J0 Z? 1064.Z -8.53 357.69

_01|._4 29.09 2_3._4 _08.50 82.$1 15 Z 2| 44?2.3 2?.79 21A.70

14_6._9 -15.51 349.83 29_.34 120.85 6 1 14 896.4 -11.3] 343.25

4612.9_ 32.73 ZOZ._ 307,84 79.53 16 _ 56 4212.9 30,94 194.22

_R81T O(T(RMINAT|ON ACCURACY

SY IZOZ,9 SR ?33.3 $$ |307.6

CRT -.9881CRS .9998 CST -.9837

LSA 1914.9 MSA |66.2 SSA 8.?

EL1 1404,9 EL2 104.2 ALF |48.T9

OIf_ER£NT1A_ CONR_CTION6

TOE-|.O_OI TRA-J,0583 TC3-|.0154 BAU .5440

R0£ .68?6 RAfA ,Z795 RC3 .9413 FAU .|0656

FOE-3.3?61 FRA-t._065 FC3o3.1395 83P 6986

80[ ].2990 MA J.0943 8C3 1.3546 FSP -|406

N|0-C_$1[ [X[CUTION ACC_ACT

S&? 1965.0 SGR IZ88.9 SG3 440.9

RRT o.9|18 RRIr -o_ RTF .9343

S_8 _348.3 R_ .2OI8 R|3 -.9663

$61 2304.? $62 450,? TNA |47.?J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH 0ATE NAY | 1964 FLIGHT TIN I| 118.00 ARR|¥AL 0ATE AUG Z7 ;964

H£LfO(:ENrRZC CONIC 0ZSTANC£ 388.256

RL 150.75 LAL -.00 LOt. _D.65 YL Z?.526 GAL -6.T4 AZL 97.15 HCA 155.69 SMA 132.3| [CC .18J45 [NC ?,|455 VJ 29.55?

RP IOB.5I LAP -Z.g4 LOP 16.51 vP 3T.986 GAP 1,41 AZP 85.48 TAL Z13.54 TAP 9.Z3 RCA 108.30 APO 156.$J VZ 34.9ZZ

RC |0Z,790 GL -37.70 {P A5,44 ZAL 131,26 ZAP 10A.94 [TS 20.55 ZA[ 125.71 [T[ |23.28 ZAC 122.65 [TC Z76.7| CLP-|]l,56

PLAN_TO(ENTRIC CONIC

C3 30,925 VHL 5.36| OLA -|4.96 RAL 77,|| RAO 6568.Z VEL 1Z.34| PTH Z,Z3 VHP 4,473 OPA 68,80 RAP 73.37 ECC |.5089

LNCH AZNTN LNCH TIN| L-I T|N_ IN| LAT IN| LONG IN| RT ASC IN| AZNTH [HJ T]H[ PC) CST TIN |NJ Z LAT |NJ Z LONG

90.00 3 55 4 1837.04 -8,98 18.84 303.90 116.97 4 23 41 1237.0 -S.Zg 12.10

90.00 ]| 55 53 5449.83 28.21 251.20 311.89 87.40 |3 Z4 43 4849.8 Z?.55 24Z.S0

|O0.O0 5 6 |9 1600.72 -]0.28 .78 _53.21 1|8.Z2 S 3Z 59 1000.7 -6.43 354.|1

IO0,O0 |3 23 19 5|8|.38 29,87 Z29.89 31|.7_ 8{.ZZ |4 49 Z| 4361.4 28.83 22|.|9

llO.OO 3 58 29 1443.38 -13.65 346.88 301o23 121.65 6 Z0 32 843.6 -9.35 340.40

liD.D0 14 49 39 4891.29 33.54 208.95 311.36 82.98 16 l| 10 429|.3 32.2l 199.9T

01FFERENTIAL C_R{CTIONS HI0-C(_JRS_ EXECUTION ACCURACY (_B|T 0ET[RM[NAT|C_ ACCURACY

TO[-1.3147 TRA-I,IZ60 TC3-1.0753 8AU .5771 SGT Z169.6 SCR 1_K55.9 SG5 39T.3 ST 1402.l SR 813,7 SS 1310.6

ROE .7835 RRA .ZABZ RC3 .89t_3 FAU .0939J RRT -,9]_[_ R_Rtr -°9854 RTF .94J0 CRT -.9868 CRS .9999 CST -,9868

rOE-3.ZT47 FRA-].D50? FC3-Z.8292 BS@ 7599 SG8 Z$)Z.3 R23 .2070 R]3 -.9679 LSA 2077.9 NSA 168,3 SSA ?.4

B0[ |._314 BRA |.1530 8C3 1.3960 FSP -1Z65 SG] Z491.3 SG2 453.5 TNA |S0.0| ELI 1617.1 EL2 ]|4.l ALF 150.03

LAUNCH DAT[ HAY ] 1_4 FLI_T TIN| 120.00 ARR|VAL DATE AUG 29 1964

_[LIC_[NTRIC CONIC 01STANCE 344.440

RL 150.73 LAL -,DO LOt. ZZ0.65 VL Z?.496 GAL -6.N:) A2L 97.89 HCA 158.86 S/AA 132.09 [CC .18133 INC 7.8877 v] 29.557

RP |O8.48 LAP -Z.84 LOP 19.70 YP 37.976 GAP |.77 AZP 82.64 ?AL 212.71 TAP 1|.57 RCA 108.14 APO 156,O4 ¥Z 34.935

RC /05,I|l GL -40.58 GP 48.91ZAL 128.60 ZAP ]06.78 [T$ 25.39 ZAE ]21.68 [TE |26o14 ZAC ]26.15 ETC 27T.48 CLP-I]6.06

PLANCTOCENTRIC CONIC

C3 33.228 VHL 5,764 OLA -17,70 RAL 78,43 RAO 8568.3 VEL IZ.434 PTH 2,25 VHP 4,826 DPA 7|.88 RAP 67.93 ECC 1.3468 L

LNCH AZHTH INCH TIHE L-J T|N£ IN| LAT IN| LONG |NJ RT ASC IN| AZNTH IN| TZNE PO CST TIM ZNJ 2 LAT |NJ 2 LONG

90.OD 4 24 39 1753.92 -8._ 14.11 306.74 |I?.65 4 53 53 1J53.9 -2.63 7.44

90.00 |1 32 54 5569.13 28.27 259.92 315.85 91.77 13 5 43 4969.1 28.Z| 251.26

IOO.O0 5 35 38 |524.8? -7.81 356.50 305,9? 118.95 6 I 3 924.9 -3.89 349.9l

]00.DO 13 4 36 5273,40 29.89 238.Zl 3]5.88 90.59 14 32 30 4673.4 29.65 2Z9.41

]lO.O0 6 Z] |0 1382.24 -11.43 343.5J 303.79 12Z.44 6 44 12 ?SZ.Z -7.07 337.|3

llO.O0 14 35 34 4988.B0 34,I0 ZI6,SI 315.80 87,4J 15 58 43 4388.8 33,36 207.34

0ZFF[R[NTZAL C_R[CT|ON$ NI0-COUR$[ IX||CUT|ON ACCURACY ORBIT DE?[RM|NAT|ON ACCURACY

TDE-l.59]4 TRA-],]9]2 TC3-l,0943 8AU ,606| SG? 1374.5 $_ 1314,2 SG3 349.0 ST 1625.5 SR 896.1 SS 1305,5

ROE .898F RRA .2068 RC3 .8149 FAU .O8018 RRT -.9185 RRF -.9871 RTF ,9461 CRT -.9873 CRS .9999 (ST -.989]

FO[-3.1378 FRA -.8502 FC3-2_0885 8SP 8194 SG8 2713.9 R23 .2116 i]3 -.9693 LSA 2262.9 NSA 170.7 SSA 6.]

80[ 1,82?E eRA 1.2090 8C3 |.3f44 FSP -1108 SG| 2874.5 SG2 46|.3 THA ]52.|5 ELl 1852.0 EL2 |24.8 ALF ]5].30

L4UNCH 0ArE NAY | |964 FLIGHT T|N[ JZZ,00 ARRIVAL 0ATE .AUG 31 |964

HELIOCENTRIC ¢ON|C

RL :90.T5 LAL -.00

RP 109.44 LAP °2°73

RC 107.429 GL -43.94

PLANI[TOC[NTR|C CON|C

C3 36.845 VHL 6.0?0

LNCH AZNTH LN_H TIIq[

90.00 5 6 35

90.00 l] 3 34

100,00 6 13 54

IO0.O0 J2 38 56

IJO,O0 6 32 2T

]]0,00 |4 J6 32

DIFFERENTIAL C_RECTZOi$

T0[-1.9328 TRA-].2556 TC3-1,08_0 8AU .8294

ROE ].032l RRA .|492 RC3 .7104 FAU ,06559

FOE-2.9683 FRA -.6737 FC3-1.5438 8SP 8821

8OE 2.2086 _A 1,2644 8C3 1.2777 FSP -945

01STANCE 350.599

LOL _0.85 VL 27.484 GAL -6.44 AZL 98,88 NCA J62.03 SNA J3|.86 [C( .|8128 JNC 8.8?79 V] 29.557

LOP 2Z.Bg VP 37.984 GAP 2,11 AZP 81.55 TAL 211.81 TAP ]3.84 RCA 107.95 APO 135.76 vZ 34.947

GP 53,05 ZAL IZ5.45 ZAP 107.79 [TS _O.90 ZAE |IT.iT ET[ 128.91ZAC 130.32 ETC 2T8.49 CLP-]Z0.55

0LA -20.94 RAL 80.01 RA0 8568,4 VEL 12,378 PTH 2.28 VHP 5,318 0PA ?5.43 RAP 59.77 ECC |.6084

L-| T|N( |NJ LAY ]NJ LONG |NJ R? AsC IN| AZN?H ]NJ ?|RE PO CST ?IN IN| 2 LAT |NJ Z LONG

]647.4] -2.99 8.13 310.82 118.1? S 34 2 |047.4 .80 ].50

_727,84 27.39 271.44 320.68 97.4? lZ 39 2 5127,8 28.]4 262.86

1430,18 -4.88 351.Z4 309,90 119.56 6 3T 44 830.2 -.69 344.?0

5420.32 29.29 249.08 320,93 96.27 J4 9 16 4820.3 29,85 240.32

|309.31 -8,74 339.57 )07,39 123J8 7 14 16 709.3 -4.31 333.ZB

5l|3.93 34,05 226.27 321.40 93.19 15 42 6 4513.9 34.|2 2|T.03

NI0-C_JR_[ [XECUT|OI ACCURACY ORBIT DETERMINATION ACCURACY

5GT ZSSZ.8 $GR 1509.8 SG3 297.| ST 1882.4 SR 9?5.6 iS |29|.O

RRT -.9|61RRf" -.9878 RTF .9508 CRT -.9876 CRS .9996 CST -.9914

$08 2895.7 RZ3 ,2141RI3 -.9710 LSA _476.3 HSA |?3,4 $SA 4,8

SGI 2858,5 $GZ 474,8 THA 154.52 ELl 2|J5.8 EL2 136.0 ALF |SZ.TT

LAUNCH OA?£ NAY I 1984 ¥LZ_T TIN_ 124.00 ARRIVA_ OATE SEP 2 |964

HELI(_CENTR|C CONIC DISTANCE 358.731

RL ]50.75 LA_ -.00 LCX. ZZ0.85 VL 27.4_9 GAL -6.28 AZL 100.Z8 HCA 165.Z0 SHA 131.81 ECC .18129 |NCIO.2T?| V| 29.557

RP |08°40 LAP -Z,8| LOP 26.08 VP 37,95_ GAP 2,44 AZP _0.08 TA_ 2]0.84 TAP J6,0S RCA 107.75 AP_ |_5.47 V2 34.960

RC J09.74I GL -47,94 GP 58°07 ZAL |ZJ.8? ZAP lO?._O [_S 37.44 ZA[ Ill.98 [T[ J_Z.JD ZAC |35.38 ETC 279,99 CLP-J25.3_

PLA_TO(ENTRIC CON|C

C3 42.929 VHL 8.55_ OLA -24.80 RAL 8|.9_ RA0 _5_,_ V[L ]Z,8|8 PTN 2,33 VHP 6.044 OPA 79.23 RAP 44.10 ECC 1.7065

INCH AZNTN LN_H TZlq[ L-| T|H( IN| LAT |NJ LONG IN| RT A$C IN| AZNTH |NJ TIN( PO CST TJH |NJ 2 LAT |NJ 2 LONG

90,00 6 9 |S 1491.Z0 Z.05 399.41 317.17 I]8.25 8 $4 ? 891.2 5.81 352.75

90.00 10 16 19 673.19 Z4.28 )09°88 3_6.|5 ]0S.0? lO Z? 3Z 75.2 26.10 301.70

1OO.00 ? 8 Z9 1300.00 -.Z_ 544._ 315.89 1|9.89 ? )0 9 700,0" 3.72 337.56

100,00 11 59 47 56_7.65 26.82 _3.97 3_6.88 |O3.?Z 13 33 34 5027.6 28.44 255.53

IIO,O0 ? 34 ZZ 1Z18,88 -5,34 334,78 31Z,73 |Z3,81 ? 54 40 6|8,9 -,88 3Z8,55.

|lO.OO 19 50 24 5281.56 32.67 Z39.15 3J8.34 1_)0.68 15 18 25 4681.6 53.79 230.09

DIFFERENTIAL CCRRI[CTIONS NI0-COt_l$1[ [X_CUTZON ACCURACY (3RS[T O[T[RN|NA TION ACCURACY

T09-2.4387 TRA-|.31?O T¢3 -.9_4 8AU .8409 $GT Z797,0 SGR ]Z?|.4 $G3 242,0 ST Z183.8 SR ]03|,Z $S 1262,4

ROE 1.1787 RRA .0587 RC3 ,5884 _AU .05081 RRT o._066 RRI r -.9848 RTF .9559 CRT -.987A CRS .9990 CST -,9934

FOE-2.7_90 FRA -.S023 FC5-J.O_ 88P 9424 808 5072.4 RZ3 ._|32 R|3 -.97_0 LSA _?J9.3 NSA J78,4 SSA 3,6

B0£ _.72_6 BRA |,3|84 BC3 |.||8? FSP -?69 $GI 503_.Z 802 494,9 TNA 156.95 EL| 24|0.5 [12 ]4?°? ALF |54.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH 04T[ MAY 1 1964 FL|GHT TII_[ IZ6.00 ARRIV4L OAT[ $[P 4 1964

H[LIOCCNTRiC CONIC

RL 150.75 LAL -.00

mP 106.36 LAP -2.49

RC 112.049 GL -52.66

PLANI[TOC[NTRIC CON1(

C3 54.175 VHL 7.367

LNCH AZNTH L_N TIN_

81.87 7 18 56

98.13 9 29 43

JO0.00 8 57 6

100.00 10 31 14

110.00 8 56 34

110.00 13 8 15

DISTANCE 362.832

LOL ZZ0.65 VL 27.395 GAL -6.11 AZL |OZ.4| I'_CA 168.36 SNA

LOP 29.38 VP 3?.956 GAP Z.?6 AZP 7?.83 TAL Z09.82 TaP

GP 64,ZZ ZAL 117.08 ZAP 108.82 ITS 45.97 ZA[ I05.81 IT[

131.35 ECC .J8135 INC!Z.4178 vl 29.55?

18.18 RCA 107.53 APO 155.17 VZ 34.973

136.87 ZAC 141.61 £TC 182.75 CLP-131.13

OLA -19.37 RAL 84.46 RAO 8569.0 V[L 13.255 PTH Z.4Z VHP ?.206 0PA 81.78

L-I YliE IN| LAT IN| LONG IN| RT ASC XNJ AZMTH |NJ TIN( PO CST T|N

1356.94 13.58 353.52 329.43 116.38 7 38 32 756.9

924.84 13.40 323.80 529.44 118.38 9 45 8 324.6

1029.Z0 8.8Z 329.11 327.00 118.68 9 14 18 429.Z

?Z?,8Z 18,05 311.48 35|.?Z 114.24 10 43 ZZ IZ?.6

1093.85 -.58 328.24 52|.26 124.18 8 54 48 493.9

55Z3.77 28.25 Z56.39 536.Z3 110.10 14 40 19 4923.8

OIKF[RENYZAL CORRECTIONS

r0£-3.2463 TRA-J.3644 TC5 -.7793 8AU .6277

RD[ |.2844 RRA -.|049 RC5 .5758 FAU .03550

FO£-Z.5129 FRA -.5415 FC3 -.5851 8(k o 9939

B0[ 3.4912 BRA 1.3704 8C5 .8881 FSP -884

NX0-C(3URK [Xi[CuTX(3N ACCURACY

$6T 3029.8 $CAI !145.8 SG3 185.3

RRT -.8Y66 RRF -.9696 RTF .9630

SCAI 3239.Z RZ5 .Z083 RI5 -.9T61

SGl 3196.8 $GZ 511.5 THA 161.14

RAP 8.4Z ECC 1.893Z

IN| Z LAT IN| Z LONG

16.82 348.46

16.84 316.73

12.58 381.34

11.17 304.08

3.91 3_,03

30.?Z 248.27

ORS|T 0[T[RMINATION ACCURACY

SY 1551.3 SR 999.4 S| 1218.1

CRT -.9852 CRS .9972 CST -.9953

LSA 2993.3 NSA 179.8 SSA Z.6

ELl 1735.5 ELI 159.5 ALF 158,82

LAUNCH OAT[ NAY I 1_84 irLZCAqT Y|N[ IZS.00 ARRIVAL 0ATE SiP 6 1964

H[LIC_ENTR|C CONIC

RL 150.75 LAL -.00

RP 108.52 LAP -Z.GS

RC 114.35| GL -57.99

PLAN[TO¢[NTR|C CONJC

C5 79.357 VHL 8.907

LNCM AZNTM LNCH T|tU_

69.29 8 5 |7

110.71 1| Jl 4

69.Z9 6 3 |?

110.71 1| J| 4

69.29 8 3 17

110.71 |1 1| 4

0|$TANC[ 364.886

L(X. ZZO.83 VL Z?.354 GAL -5.92 AZL 106.12 PICA i71.49 SNA

LOP 3_.d? VP 57.9_J GAP 3.0? AZP ?4.05 TAL 208.7Z TAP

GP 71.76 ZAL 111.47 ZAP 104.07 [T$ 60.06 ZA( 98.17 [g(

151.08 [CC .18144

Z0.21RCA 107.29

147.12 ZAC 149.39

0LA -34.5? RAL 88.06 RAO 6589.8 V[L 14.166 PTH 2.58 VHP 9.310 0PA 78.86

L-| TZI4[ |NJ LAT |NJ LONG IN| RT ASC IN| A2MTH IN| T|I4C PO CST T|M

]?20.U 12.27 21.44 339.65 122.58 6 31 87 1120.T

74_.48 12.28 309._ 559.66 122.57 11 23 ZT 142.5

1720._P 12,27 22.44 339.65 122.58 6 31 57 1120.?

742,48 |Z.28 309.38 539.88 122.57 11 13 27 |42.5

JTZ0.M J2.27 22.44 539.63 122.38 6 31 57 1120.7

742,48 12,28 309.38 339.66 122.37 11 23 27 142.5

01fF[R[NTIAL CONRI[CTION$

T0[-4.6860 TRA-1.5452 TC5 -.5014 8AU .5558

RO[ .9788 RRA -.41OI RC3 .1488 FAU .0Z063

F0[-2.2859 FRA -.2031 FC5 -.2231 8$P 1046|

• 80[ 4.7695 BRA 1.4198 8C3 .5140 FSP -410

NI0-COURS( EEI[CuTioN ACCURACY

8GT 3504.3 $GR 771.9 SG3 151.5

RRT -.6884 RRF -.8241 RTF .9760

8G8 3393.3 R25 .1854 R13 -.9814

8GI 3347.7 $62 5_4.1 THA 170,63

INC16.117Z Vl 19.557

APO 154.96 V2 34.986

[TC 199.39 CLP-140.97

RAP 322.91 [CC Z.3057

|NJ Z LAY IN| Z LONG

16.48 15.83

16.49 302.77

16.49 15.83

16.49 302.T?

16.48 18.83

16.49 30Z.7T

ORBIT O[TERN|NATION ACCURACY

ST 3019.5 SR 658.8 s| 1173.1

CRY -.9627 CR3 .9796 CST -.9974

LSA 3296.5 NSA 181.9 $SA 1.7

ELi 3081.5 [L2 169.4 ALF 166.4_

LAUNCH 04T£ NAY 1 1964 FLIGHT TllU_[ 130.00 ARRIVAL OATE SiP 6 1964

HELIOC[NTRGC CONIC

RL 150.73 LAL -.00

NP 108.29 LAP -2.21

RC !16.646 GL -62.80

PL4N(TO((NTRIC CONIC

C3 154.503 VHL 12.450

LNCH AZNTH LI4_ TJl_

61.19 5 43 17

15R.TI JZ 17 12

6|.29 5 45 17

119.?| 12 17 IZ

61.19 5 45 17

11R.71 12 17 12

0ISTANC[ 3?4.845

LOL 210.65 VL Z7.314 GAL -5.71 AZL 114.00 HCA 174.55 SHA

LOP 35.67 VP 37.904 GAP 3.34 AZP 66.09 TAL 207,52 YAP

GP T9.99 ZAL 504.?0 ZAP 100.07 [TS 9?.]9 ZA[ 8?.?3 £TE

130.79 CCC .18147 INCZ4.00Z0 v| Z9.557

22.07 RCA 107.06 APO 154.53 VZ 34.999

180.73 ZAC 159.Zl [TC 31Z.10 CLP-1?4.19

0LA -39.46 RAL 94.09 RA0 6570.7 V[L 16.608 PTH Z.89 VHP 13.983 0PA 69.54

L-I T|N( IN| LAY IN| LONG IN| RT ASC |NJ AZMTH IN| TIN[ PO CST TIN

1981.31 8.02 40.43 554.22 128.76 6 18 18 1381.3

Y55.29 8.04 30?.32 354.23 128.T6 12 29 48 155.3

5991.51 8.02 40.43 354.22 128.76 6 18 18 1581.3

?55.29 8.04 307,)Z 354.23 128.76 12 29 48 155.3

1981.31 8.02 40.43 354.22 |28.76 6 18 18 1381.5

755.29 8.04 _07.52 354.23 |28.76 |Z 29 48 155.5

OIFFER[NTIAL CGWRI[CTION8

T0[-6.6218 TRA -.8128 TC3 -.1359 8AU .1815

R0[-3.1850 RRA-I.)O0? RC3 -.0101 rAU .OOel9

FO[-2.1485 FRA -,07841FC3 -.0547 88P 101'03

80[ 7.3395 MA 1.4578 8C3 .I565 FSP -263

HgO-COURSI[ [X[CUTION ACCURACY

SGT 3092.8 $GR 1652.9 SG3 86.0

RRf .9284 RRF .9014 RTF .9971

SG8 3506.8 R23 -.1459 R13 .9895

861 5463.5 SG2 348.3 THA 27.13

RAP 302.59 ECC 3.5427

IN| Z LAT 5NJ Z LONG

12.97 34.45

12.99 301.34

12.97 34.45

12.99 301.34

IZ.�T 34.45

12.99 301.34

(3R81T O[T[RMINATION ACCURACY

ST 3054.3 SR 1477.4 $6 1196.6

CRT .9925 CR$ -.9896 CST -.9998

L$A 3593.6 NSA 170.4 $SA 1.3

[L1 3589.9 [12 162.6 ALF 15.71

LAUNCH DAY[ HAY | 1964 FLI_T TIN[ 132.00 ARRIVAL OAT[ SEP 10 1964

t'HCLIO([NTRIC CON|C

RL 550.75 LAL -,00

RP 108.Z4 LAP -t.O?

RC 118.953 GL °59.5|

PLAN(TO([NTRIC CON|C

C5 5?2.4_2 VHL 25.9£5

LNCH AZNTH LN(H TgMC

64.52 8 50 57

115.49 12 51 10

64.52 6 SO 57

115.48 _2 51 10

64.52 /8 SO 57
i

115.48 _11 51 |0

OISTANC£ M0.418

LOt. _0.95 VL t?,273 GAL -5.41 AZL |$9.Z$ NCA 177.27 SHA |30.50 [CC .18097

LOP 38.8? VP 37.JJ88 GAP 3.5| AZP 40.77 TAL Z06.00 TAP 23.28 RCA 106.89

GP ?1.|9 ZAL 97.23 gAP 95.06 (TS 181.61ZA( 68.46 (Y( 141.94 ZAC 165.11

DLA -57.3? RAL 108.58 RAO 8572.5 Vl[L 18.338 PTH 3.38 VHP 28.999 OPA 50.46

L-I T|_ IN| LAT IN| LONG IN| RT A$C IN| AZNTH |NJ TIN( PO CST TIN

Z095,51 1.09 4d.4| 15.14 127,56 T 25 52 1495.5

|HIO.�? 1.|1 318.88 |5.15 127,$6 13 ? I1 361.0

_1_)5,5_ 1.09 44.41 |5.14 127.36 ? 25 52 1495.5

INlO,9? 1.11 319.88 15.15 127,36 13 ? II 381.0

Z095.51 1.09 44.41 15.14 127.36 T 25 52 1495.5

9_0.97 1.11 318.86 15.15 127.56 13 T 11 361.0

05F_ER(NTIAL CONm[CTION8

TOE 1.£6_? TRA 1.7818 TC5 -.0341 8AU 1.4004

R0-13.5949 R/_A .1872 RC3 .1799 FAu-.O_152

ro(-2.9993 FRA .2232 FC3 .0]28 88P 10438

8o(15.8539 MA |.??IS BC5 .1850 FSP -I78

NIO-C(X_S4[ (X(CUTION ACCURACY

$GT 8_3.0 $GR 336?.9 863 5?.?

FIR? -.5158 N/5t r .9962 RTF -.4399

8GB 3426,9 RZ3 -.10Z| R15 .9947

$G| 3584.1 SGZ 559.7 THA 95.68

INC49.2646 V| 29.55?

APO 154.|2 V2 35.012

[TC 350.58 CLP 105.85

R_P 299.88 £CC10.4206

|NJ 2 LAT |NJ 2 LONG

5.92 38.44

5.94 512.89

5,92 38.44

5.94 312.89

5.91 38.44

5.94 312.89

OffSIT O£Y[RMJNAT|ON ACCURACY

SY 543.1SR 3255.8 $S 5620.5

CRT -.8833 CRS -.9997 C�T .8?08

LSA 3649.1MSA J66,Z $SA .7

ELI 5269.9 [L2 ]60.Z ALF 95.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUkCH 0AT( MAY I 1964 FLIGHT 711_ 134.00 ARRIVAL OAT( S(P l] 1964

HELIOCENTRIC CONIC

n_ J$0,75 LAL ".OD

IF 108.19 LAP -1.9|

IC 121.214 GL 57.70

PLANE TOC ENTRIC CONIC

C3 662.632 VHL 25.746

LNCH AZNTH LNCH TIM(

17.62 19 5| 6

J6Z._J 6 44 54

I7.62 19 5] 6

162.3R 6 44 ]4

J7.6_ 19 51 G

162.58 6 44 54

0]STANCE 368,508

LOS,. 220.65 VL 27.230 GAL -5.6J AZL 36,$e HCJ 16Z,38 SNA ]3D.Z] [CC .1849_ JNC53.4186 V] 29.557

LOP 42.08 VP 37.868 GAP 4.37 AZP I43.40 TAL 206.29 TAP 28.68 RCA IO6.12 APO IS4.]9 V2 35.026

GP -65.40 ZAL 96.92 ZAP 95.|9 ET$ 188.00 ZAE 71.25 ETE 108.48 ZAC 53.90 ETC 285.05 CLP |02.55

0LA 74.$4 RAL |58.42 RAD 6572.6 VEL 28.002 PTH 3.41 VHP |4.507 0PA *7D.84

L-| TIM( IN] LAT IN] LONG |NJ RT A$C IN] AZNTH |NJ T|IAE PO CST TIN

507)o29 -I.O8 249.40 68.13 15.46 2| 15 37 447J.3

3293.5J -J.07 93.97 68.11 15.46 7 39 28 2693.5

5071.29 -1.08 249.40 68.13 ]5.46 Z| IS 37 4471.3

5293.51 -1.07 93.97 68.11 15.46 7 39 28 2693.5

5071.29 -1.08 249.40 68.13 15.46 21 ]5 3? 44?1.5

3293.51 -1.07 93.97 68.11 15.46 7 59 28 2693.5

DIFFERENTIAL CGIQRECT]ON$

TOE-5.2656 TRA -.2765 TC3 -.D648 8AU 1.7969

• DE-7.3_47 RRA*3.3236 RE3 o.1922 FAU-.02582

FOE I.Z44R FRA .6596 FC3 .0337 8SP 9646

8oE 8.0289 8RA $._550 8C5 .Z02B FSP -163

RAP 29,31 ECCII.�OSS

IN| 2 LATINJ Z LONG

-8. ?8 92.23

-8. ?9 247.67

-8.78 92.23

-8.79 24T.G7

-8.78 92.23

ORBIT O(T(RN|NATJON ACCURACY

ST 750.1 SR 18_2.6 SS 96J.8

CRT .9Z99 CR$ .9978 CST .9036

LSA 2]78.0 NS& 270.2 SSA .4

ELI 1956.6 EL] 251.5 ALF 69.31

MI0oCOUR$1[ [XI[CuTI(=N ACCURACY

_T 832oZ S_ 336a.3 6_3 55.3

ART .?593 _ -.9977 RTF -.7248

$68 3469.6 RZ_ -.0966 R23 -.9953

86| 3450.1 SGZ 522.I THA ?6.96

LAUNCH OAT( MAY I 1964 IrL|&NT TZME 136.00 ARRIVAb DATE $EP 14 1964

HELIOA:ENTRIC CONIC

RL 150.75 LAL -.DO

RP 108.J5 LAP *J.?$

RC z23.488 GL 41.77

PLANCT(XENTR|C _ONIC

C) 115,983 VffL 10.908

LNCH AZMEH L_ff TIM(

6.Z0 l? I 21

173.80 4 39 44

6.ZD }7 I ZJ

173.80 4 39 44

8.ZO J? ] 2l

175.80 4 39 44

0]STAI_C[ 393.890

LOL 2211.85 VL 27.J88 OAL -3.26 AZL 69.2] _',C_ 18A.95 S;AA

L_ 45.Z8 VP 37.649 GAP 4.48 AZP J|0.72 TAL Z04.59 TAP

GP -??.98 ZAL ]05.39 ZAP ]01.9l (T$ 2?6.40 ]dE 94.23 (TE

JZD.DO ECC .18423 JNC2D.7953

29.54 RCA ]09.97 A_ 153.84

195.00 ZAC 11.47 £TC 351.63

v] 29.557

V2 35.039

CLP IT].6g

0LA 84.55 RAL 121.49 RAO 8_7072 VEL 15.502 PTH Z.?? VHP ]5.464 OPA -57.96 RaP ?8.00 ECC 2.9582

L'Z TIN( IN] LAT IN] LONG IN] RT ARC |NJ AZMTH IN] T]I4E PO C$T TIM |NJ 2 LAT IN] 2 LONG

48Q8.92 -]5.98 254.61 29.94 5.67 19 22 26 4266.9 -25.94 254.16

3058.9A -15.96 _,06 29.92 5.67 S 30 43 2438.9 -23.94 8T,61

4666.92 -]5.98 254.6] 29.94 5.67 16 22 26 A288.9 -23.9A 254.16

_058.9A -If._ 88.06 29.92 5.67 5 _0 A3 2456.9 -23.94 87.61

4886.92 -IS.98 254.61 29.94 5.6? I8 22 28 4286.9 -23.94 254.16

3056.94 -]S.98 88.06 29.92 5.67 5 _0 43 2459.9 -25.94 87.61

OReJT O(TERNINAT_ON ACCURACY

ST )A83.| SR 1145.? SS 1052.4

CRT -.9865 CRS .9?66 CST -.9991

LSA 38J0.1NSA ]$$.J $SA ].J

ELI 3662.3 ELI 178.6 ALF 161.98

OIFFER(NTIAL CCRRECTIONS

10( 8.6014 TRA .IS.JA 7C3 -.2505 BAU .3985

_;:°2.1758 RRA ,0A83 RC3 ,0021FAU .01156

f0E J.4854 FRA .0549 FC3 -.0841 85P l]6_3

8D( 6.9507 BRA .Z042 8C3 .2505 FSP -zsa

N|0-¢_SI[ EXECUTION ACCURACY

$GT 36?7.6 SGR 1173.6 SG5 75.9

RNT -.89D9 _ -.7731RTF .9906

866 3660.4 RZ3 o.j758 RJ3 -.9839

SGI 3814.3 S0Z 594.5 THA ]64.42

LAUNCH OAT( #Av I 1964 FLIGHT TIN( 158.00 ARRIVAL OAT( SEP 16 1964

H(LZOCENTRJC CONIC

RL 150.79 LAL -.DO

RP IO$.JI LAP ol.59

RC 125.749 GL 52,41

PLAN(TO(ENTRIC CONIC

C5 48.516 VHL G.806

LNCff AZNTH LNCH TIN(

J6.16 14 56 25

283.64 J 55 5|

16.|6 14 56 25

165.84 I 55 51

|$.18 14 56 25

163.$4 1 55 51

OlFFER(NT_AL C(_R(CT]ON$

TO( 3.7157 TRA -.476J TC3-|.J055 6AU .7232

ROE .R225 RRA .O240 RE3 -.3769 FAU .02898

FOE 1.3264 FRA -,0830 FC3 -.5043 85P 12146

80( 3.8285 (IRA .4767 8C$ 1.]879 FSP -39Z

D|STANCE 399.760

LOL ZZ0.65 vL 27.142 GAL °5.01 AZL 78.50 _CA 187.99 SNA 129.59 ECC .18455 ]NEll.5039 VJ 2t.557

LOP 46.48 vP 37.829 GAP 4.72 AZP 101.40 TAL 203.21 TAp 3I.Z0 RCA 105.66 APO I55.5l VZ 35.052

OP -68.69 ZAL 114.36 ZAP 109.44 ET$ 384.51ZA[ 105.56 ETE Z20.22 ZAC |0.14 ETC 304.91 C_P-156.37

OLA ?5.82 RAL 85.29 RAO 6566.7 vE_ 12.949 PTH Z.36 VHP ]0.00_ OPA -45.4D RAP 85.25 ECC 1.7622

L-] TIM( JNJ LAT IN] LONG ]NJ RT ASC IN] AZNTH IN] T114t[ PO CST TIM IN] 2 LAT |NJ 2 LONG

4637_DO -29.84 243.92 346.97 16.40 16 13 A2 4037.D -37.A9 24].50

2853.6] -29.83 87.03 346.95 16.40 Z 43 25 2253.6 -57.48 84.6l

4637.00 -29.84 243.92 346.9? 16.40 16 13 42 4037.0 -37.48 241.50

2853.61 -29.85 87.03 346.95 16.40 2 43 25 2253.6 -3?.48 84.61

4637.00 -Z9.84 2A3.92 346.97 16.40 16 13 42 405?.0 -57.48 241.50

2853.61 -29.83 87.03 3A6.95 16.40 2 43 25 2253.6 -37.48 64.61

MIO-¢OURSI[ EX(EUTIOH ACCURACY CRBIT DETERMINATION ACCURACY

SOT 3637.5 SGR 93A,4 SO3 115.9 ST 3166.9 SR 777._ SS 971.?

RRT .8552 RRIr .954] RTF .9699 CRY .9825 CR$ -.9941 C$T -.9969

$C._ 3949.7 RZ3 .2155 RI3 .9757 LSA 3399.6 NSA 154.7 SSA 1.5

$GI _92l.| $02 474,0 THA 11.94 ELI 3257.8 EL2 140.8 ALF 13,58

LAUNCH OAT( NAY 1 1964 I%]G_T TIN( laD.00 ARRIVAL OAT( SEP 18 1964

HELIOCENTRIC CONIC

RL J50.75 LAL -.DO

RP JOB.07 LAP -1.42

R( _28.OO4 G_ 4].87

PLAN(TOC(NTR|C CONIC

C3 2$.903 V_L 5.187

LNCH AZMTH LNCH TIN(

IS.At 15 I@ 56

151.59 1 24 3

IS.4! 15 1_ 56

]51.59 ] 24 3

28.41 15 ]6 56

151.59 I 24 3

0IFFERENTIAL CCN'R(CTION$

T0E 2.3325 TNA -.$_2 TC3-2.1385 8AU .8|79

R0( .7927 RRA *.0314 RE3 °.7698 FAU .03986

FOE 1.1375 _RA -.148_ FC3-1.2825 85P 12448

8OE 2.4509 BRA .6909 BE3 Z.2739 rSP -543

DISTANCE 405.7]3

LOL Z_3.65 VL 27.096 GAL °4.76 _ZL 62.63 I_A 19J.13 SuttA 129.28 ECC ,J8512

LOP 5J.68 VP 37.809 GAP 4.99 AZP 97.23 TA_ Z01.8_ TAP 33.00 RCA ]D5.35

GP -59.04 ZAL ]Zl.2/ ZAP |16,60 [T$ 309.92 ZA( 113.28 E?E 221.37 2AC 18,45

]NC 7.366D Vl 29.557

APO 153.21 v2 35.065

EYe Z$4.14 CLP°ISO.50

O_A GS.ZA RA_ 85._ RAD GS_.] v1_k ]2.177 PTH 2.19 VIAP 7._64 OPA -35.1? RAP 87.91 ECC 1.4428

L-; ?IM( IN] LAT |NJ _ ;NJ _T A$C JNJ AZNTH IN] TJK F_3 CST TIM |NJ 2 LAT IN] 2 LONG

4AGII.OI -35.67 226._r_ 33A.42 31.12 ]6 31 26 3868.0 -42.59 221.74

2749.2? -35.66 62.69 334.40 3].]] 2 9 52 2149.3 -47.$8 77.70

44_.0| -35.67 228o82 334.42 3J.|2 !6 3J 26 3_(_.0 -42.59 221.74

2749.2? -)_.86 62.69 _4.40 3|.]] 2 9 5_ Z]49._ °42.56 77.7D

4446.01 -33.6? 22_.92 _34.42 31.12 16 3] 26 3_69.0 -42.59 221.74

2?49.2? -35.96 82.8_ 35_.40 3].11 Z 9 52 2149.$ *42.55 77.70

NZO-CO.MS( ()El]CuT]ON ACCURACY CIIS]T 0£T(RNINAT|ON ACCURACY

$GT _7.4 Sr, J_ ]155.6 SG3 161.6 ST 2634.? SR 632.2 $S 858.2

llrRT .9116 _ .9890 RTF .9566 CRT .9640 CR$ -.995D C$T -.9934

SG8 40_8.9 R23 .2540 R]3 ,9651 LSA 2868.6 _SA 165.2 $SA 2.8

$G| 400_.9 $G z 45?.5 THA ]5.49 ELI 2?59.3 EL2 14].5 ALF 17._J

1719



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

LAUNCH OAT[ NAY J |964 rLXENT TIN[ IiZ.O0 ARRIVAL 0ATE SEP Z0 J964

H[LIO(ENriIc CONIC

RL 150.15 LAL -.00

RP 10B.03 LAP -I,Z4

RC 130.Z49 GL 5Z.48

PLANETC_ENTRI( CCIq]C

C} 19,44| VHL 4,409

LNCH AZMTH LNCH TIME

39.5e J5 5J )Z

140.4Z J Z 33

39.58 IS 5J 32

140.aZ | Z 33

}9,58 15 51 32

140,42 I E 33

01STANCE 411.686

LOL Z"Z0.65 YC Z?.050 GAL -4.51 AZL 84.96 NCA 19A.30 SNA 128.97 [CC .J8584 INC 5.0575 VI 29.557

LOP 94.90 VP 37,787 GAP 5.Z6 AZP 94.88 TAL 200.53 TAP 34.83 RCA 105.G0 APO 192.93 ¥2 5S.0?g

GP -50.8| ZAL |23.80 ZAP J22o98 ITS }IZ.SI ZAE 118.83'[T[ Z|8.87 ZAC Z6,4] £TC ZT8.55 CLP-149,46

OLA 95.88 RAL 85.52 RA0 6967.8 YEL I1.867 PTH Z.|| VHP 6.7910PA -Z6.71 RAP 89.60 £CC 1.3199

L-I T/N[ IN| LAT JNJ LONG |NJ RT A$C JNJ AZNTN JNJ TIME PO C$T T|N JNJ 2 LAT IN| 2 LONG

4338.06 -38.23 ZI0.J5 325,76 44.06 17 3 50 5T38.I -41.76 203.11

2721.Z7 -38.Z2 79.74 323.75 44.05 J 47 54 ZIZJ,} -41.75 72.71

4338,08 -38,23 210,|5 325,76 44,06 J? 3 50 5738ol -41,76 ZO}.JI

Z721.27 -36,22 79.74 323.75 44.0S 1 47 54 2121.3 -41.75 T2.?!

4338,06 -36,23 2|0,I§ 325,76 44,06 |7 3 50 3738,1 -41,76 203.11

2721,Z7 -38,22 79,?4 325,75 44,05 J 47 54 ZJZI,3 -4J,75 ?_.71

ORbiT OETERNINAT]C_J ACCURACY

ST Z197.7 SR 68_.3 SS 722,0

CRT ,9?79 CRS -,9983 CST -.9883

LSA Z407.0 NSA 165.Z SSA 5.0

ELI 2298.D ELZ 136.9 ALF 17.02

DIFFERENTIAL CORRECTIONS

TOE 1.6575 TRA -.7829 TC3-3.|538 8AU .8823

ROE .5266 RRA -.0392 RC3-1,0299 FAU .05023

FOE .9415 FRA -.1723 FC3-2,Z367 8$P 1278Z

802 1.?J99 BRA .7859 BC3 3.3177 FSP -6_2

MX0-COURS[ EXECUTION ACCURACy

$GT 3943.4 $GR 1|40.8 SG3 203.5

RRT ,9217 RRF ,99J9 RTF ,9489

$88 4103.| R23 ,Z755 RI5 ,9570

SGI 4082,8 $GZ 4Z?.3 _NA J5,|0

LAUNCH DATE MAY ] J964 FLIGHT TII, IE 144.00 ARRIVAL DATE SEP 22 1964

HELIOCENTRIC CONIC

RL 150.75 LAL -,00

RP 107,99 LAP °|,08

RC J32,484 _L 24,83

PLAN_[TOCENTR_C CON|_

C3 |5.90_ VHL 3.98?

LNCH AZNTH LNCH TIN(

49.36 J8 30 0

I30.e4 O 41 4

49.36 |6 30 0

I30.64 0 4| 4

49,36 16 30 0

130.84 0 AI A

DIFFERENTIAL CORR[CT|ONS

T0E l,Igo| TRA -,828E TC3-4.0481 BAU ,8953

dOE .3680 RRA -,0338 RC3-|,1595 FAU ,03792

F0E ,7Z49 FRA -,|898 FC3-3.|538 _$P |3300

80[ 1.2457 8RA ,8289 8C3 4,Z|16 rsP -807

O|STANC[ 41T.Gsg

LQ. ZZ0,85 VL 27,003 GAL -4,26 AZL 88.A8 HCA

LOP 58.11 VP 37.766 GAP 5.54 AZP 93.38 TAL

GP -43,98 ZAL JZ?,?8 ZAP J28,47 ITS 3|4.48 ZA£

197,49 SNA 128,65 EC( .18669 INC 3.5413 vJ 29,557

199,J? TAP 36,66 RCA 104,63 APO 152,67 V2 35,09J

122.78 ErE 2|5.43 ZAC 33,|7 ETC 276.10 CLP-149,84

OLA 48,08 RAL 87.68 RA0 6567.$ V[L II.7|7 PTH 2.06 VHP 6.223 OPA -19.75 RAP 91.08 ECC 1.261?

L'J TIN[ IN| LAY |NJ LONG IN| RT ASC |NJ AZNTH JNJ ?IN( PO CST TiM INJ Z LAT JNJ _ LONG

4223, I8 -34,0l J�_,eO 3Z0,38 53,70 J7 40 24 3623,2 -38,48 187.78

2742,87 -34.00 ?9,66 320.3? 33,69 I E6 4? 2142.9 -38.47 ?I.B4

AZZI.18 -34.01 19S.¢K) 320.38 53.70 17 40 24 3623,2 -38.48 J87.78

2742.87 -34,00 79._J48 320,37 53.69 I 26 47 Zl4Z,9 -38.47 ?I.84

4223. I8 -34.0I ]_,eO 320.38 53,?0 |? 40 24 3823,2 -38.48 187.78

2742,87 -34,00 79,86 320,3? 53,69 I 26 47 2142.9 -38,47 71.84

NI0-COUR$[ [_J[CuT_ON ACCURACY ORBIT DETERN_NAT|ON ACCURACY

$GT 4065.0 $GR |067.? SG3 2_7,3 ST 1794,} SR 529.9 3S 564,5

RRT ,9262 RRF ,9900 RTr ,945J CRT .9661 CRS -.99?8 CST -.9_03

SG8 4202,9 RE3 ,Z822 RI3 .95|8 LSA |947,4 NSA 162,7 SSA 8.Z

$GI 4|84,6 SGZ 391.J ?HA J3,80 ILl 1866.3 ELI 131.6 ALF 16.01

LAUNCH DATE NAY ! 1964

MELIOC[NTRIC CONIC

RL 150,75 LAL -.00

• P 107.95 LAP -°88

RC J34.708 GL |8.Z6

PLANE TC_.(NTRIC CONIC

C} 13,962 VHL 5,737

LNCH AZNTH LNCH TIN[

5_.01 IT 12 6

IZJ.99 O I? Z

58.01 IT 12 6

121.99 O J? Z

58,01 17 I_ 6

121.99 0 IT 2

FL|GNT TIN[ 146.00 ARRIVAL OAT[ SEP 24 ]964

01STANCE 423.632

LOt. 220.65 VL 26.955 GAL -3.99 AZL 87,51H_A 200,59 SMA 128.33 ECC .18T65

LOP 61,33 YP 37,744 GAP 5,81 AZP 92,33 TAL 197,79 TAP 38,48 RCA 104,25

GP -38.3? ZAL 128.28 ZAP 133.15 ETS 316.2] ZAE ]25.5} ET( 21|.88 ZAC 38.75

DLA 41.70 RAL 89,9| RA0 6587,5 VEL 11.634 PTH 2.04 VHP 5.915 0PA -14.05

L-| TIME INJ LAT INJ LONG INJ RT ASC |NJ AZHTN |NJ TIME PC) CST TIN

4107.67 -_0.99 182.89 517.5A 60.57 |8 ZO 35 350T.?

2800.3! -30,98 8Z,61 317.53 60,56 l 3 42 ZZ00,3

4J07,67 -30,99 182,69 3J7,54 60,57 |8 20 33 3307,7

2800,3| -30,98 82,6J 3J7.33 60,58 J 5 42 ZZ00.3

4107,67 -)O,99 I8Z,69 317,54 60,57 |8 20 33 3507,7

2800,31 -30,98 82,61 317,53 60,56 I 3 42 Z200,3

INC 2.4946 vt E9.557

J PO 152.41 V2 35.104

£TC 274.67 CLP-150.74

RAP 92,54 ECC 1,2298

|NJ Z LAT |NJ _ LONG

-34,_5 I?4.84

-54,64 74.55

-34,65 I74.84

-34,64 74.55

-34.65 |74.64

-34,_4 74.55

DIFFERENTIAL CC_RECTION$

YOE .9114 TRA -,8OO9 TC3-4.6800 8AU ,8991

ROE ,28Z9 RRA -.0048 RC_-|,|402 FAU ,0_0_1

FOE .565A FRA -,0904 rC3-),7397 89P J2739

BOE .9543 BRA .8009 8C_ 4,8189 FSP -790

N/O-COURSE EXECUTION ACCURACY

SOT 4109.8 S_ 956.Z SOS 253.3

RRT ,9161 RRF ,9842 RTF ,9370

SO8 4219,9 RZ3 ,2954 RI3 ,9429

SGI 4203.0 SoZ 373.5 TNA 12.14

(_RSIT DETERNINAT|Oq ACCuRAC_

ST 1489.8 SR 434.5 SS 446.1

CRT .9454 CR$ -,9977 CST -.9625

LSA J601.7 NSA 172.8 SSA II.B

ELI 1542.0 E_2 136.5 ALF 15,$8

LAUNCH DATE NAY I 1964 FLIGHT TI_ J48.00 ARRIVAL DATE SEP 26 1964

MELIC(ENTRIC CONIC

RL 15D.75 LAL -.00

RP IO?.9_ LAP -.T0

RC I38.920 OC |3,01

PLAN(TOCENTRIC CONIC

C3 1Z.788 VHL 3.5?8

LNCH AZMT_ LNCH TI)q[

68.05 17 59 5Z

1J5.95 23 43 48

68,05 I? 59 5Z

113.95 Z3 43 48

S$.05 17 59 52

113.95 23 43 48

DISTANCE A29.591

LOt. 220.63 VL 26.9(08 GAL -3.72 AZL 88.28 HCA 203.90 SNA

LOP 64,54 ¥P 37,721 GAP 6,09 AZP 9t.S? TA_ 196,38 TAP

GP -33,77 ZAL JZ7,84 ZAP |37.14 [TS 317,78 ZA[ 127,41 EYE

128.01ECC .J0873 INC 3.7175 vI 29.557

40.28 RCA 103.85 AFrO 152.1T vZ 35.116

_08,54 ZAC 43.35 ETC 273,67 CLP-151,87

RAP 94.08 ECC Z.ZI05

IN| 2 LAT IN| 2 LONG

-50.96 I6Z.05

-30.95 80.34

-30,96 J62.03

-30,95 80.34

-30,96 162,03

-30.95 80.}4

ORBIT DETERMINATION ACCURACY

ST J163.5 SR 343.6 59 298.5

CRT ,9092 CRS -.9948 CST -.9317

LSA 1237,9 NSA 187.9 SSA J8.6

ELI 1205.3 EL2 138.1 ALF 15,2_

DLA 36,44 RAL 9Z,23 RAO 83_7.5 VEL 11.583 PTH Z,03 VHP 5.755 DPA -9,38

L-I T]I,_ |NJ LAT IN| LONG |NJ RT ASC |NJ AZNTH |NJ TIN_ PO CST TIM

3978,ZZ -27,9! |70,|| 316,39 63,$8 |9 6 |J 3978,Z

2891,84 -27,90 88,42 3|6.38 65.$3 24 32 0 2291,6

39?8,ZZ -27,91 J?0,|J 316,39 65,_6 |9 6 IJ 3378,2

289|,64 -Z?,_O 88,42 3J6,_8 65.55 24 32 0 Z291,6

)9?8,22 -Z?.91 l?O.ll 316.39 63,56 19 6 1| 3378,2

2891,64 -27,90 88,42 316,38 85,55 24 3Z 0 2291,6

DIFF(RENTIAL CCWREC?|ONS

TO( .6587 TRA -.?9?? TC3-5._O3| 8AU .9269

ROE ,2139 RRA ,0034 RCI-J,1280 FAU ,083||

FD[ .389? FRA -.0531F¢3-A.Z?2? §$P )3367

60( .8925 6RA .797? BC3 5,4217 rSP -864

NIO-COURS[ CX(CuT|ON ACCURACY

SGT 4243,$ $GR 8?6,6 $83 269.1

RRT ,9|88 RRIr .9771 RTF ,9366

$&8 4334.9 R_3 ,2826 R|3 ,9410

SG1 4321,2 SG2 3A4,A THA 10,79

] ?ZO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 19641

LAUNEN 0ATE NAY ! 1964 FLJ6_T TIN( 150.00 ARRJVAL DAT£ SEP 28 J964

ffEL|OCENTR]C C_IC 0LiTANC[ 4_,54_

RL ISD.?] LAL -,00 LOL _'_0.6] VL Z6,a60 GAL -).44 AZL _.89 HCA

RP ]0?.88 LAP -,51 LOP 67.76 vP 3T.698 GAP 6.)6 AZP 90.99 TAL

RC ]$O.]ZO GL 8.63 GP -19.98 ZAL 126.ZZ ZAP 140.56 {TS 119.15 ZA[

PLANCT(XENTR|C CONIC

C5 II.Oi_ VHL ).4i? 0LA )Z.0) RAL 94.61 RA0 6567,) VEL 1J,350 PTH Z,OZ VHP

LNCN AZNTH LNCH TIFAE L-] I|14_ ]NJ LAT ]NJ LON& |NJ RT ASC |NJ AZMTH ]NJ TIN]

?4.36 IS 59 $1 18|Z.00 -13.03 155.80 3|6.14 69.$) 10 3 3

109.6A Z) 3 e 1011.43 -25.0Z 97.99 316.14 69.31 Z) 35 39

74.36 JR 59 3| )SJZ,00 -25.03 115.80 116.14 69.3) ZO 3 )

105.6A 23 3 8 1031.45 -Z),OZ 97.99 116,34 69.32 Z) 53 39

110.00 I 4 8 Z881.98 -3Z.33 TZ.|O 118.76 18.14 I SO 11

110,00 11 )R 37 )Z18,46 -18,|4 109.63 112.88 6O.)Z 22 31 26

01FFER[NTIAL CC_R[CTIONS M|0-COURS[ [XI[CUT|C_I ACCURACY

TD£ o4613 TRA -o787J TC_-5.6012 BAU .9461 $GT 43)9.0 $GR 60J.5 $6) 276.4

ROE ,1728 RRA .0156 RC$-1.0791 FAU ,06137 RRT .9106 RRF .9_68 RTF .9150

FO[ .2097 FRA ,0060 FC)-4.5881 BSP 13723 SG6 4431.1 RZ3 .2675 R13 .9184

80£ .4926 8RA .7680 6C_ ).D007 FSP -869 $01 4420.0 SG2 )26,4 THA g.s6

Z07.11SNA 127.69 [CC .18995 INC l.ll4a Vl Z9,557

194.96 TAP 4Z.07 RCA ]05.44 APO 151.95 VZ 35.11g

128,68 Er[ Z0_4 ZAC 4Y.16 {TC 272.88 CIP-|55.06

5.686 OPA -5.$4 RAP 95.?0 [CC 1.]978

PC' C$T TIN ZNJ Z ]AT IN] 2 L_6

3212.0 -27.62 147.??

2431.5 -27.61 89.96

3211.D -27.61 J4?.Y?

2431.S -2T.6] 89.96

2063.0 -53.61 63.10

1616.5 -21.93 ]ez,$A

ORBIT O[T£RN|NATION ACCURACY

ST 891.0 )R 2B6,6 S$ 176.6

CRT ,84_3 CRS -.9817 CST -.854]

LSA 939.1XSA 16T.T $SA 18.5

[11 926.Z [12 147.7 AL¥ 15._8

_AUNC_ OAT£ NAY 1 1964 FL|GPIT TJP4_ 131.00 ARRZVAL OAT[ SIP 50 J964

N[LXO(:[NTR_C C(_41C

RL J30.7) LAL -.DO

RP 107.84 LAP -,32

RC 141.3OI GL 4.99

PLAN(_?O(ENTRIC C_qIC

C5 ]J.4iS VHL ),_k89

LNCH AZMTH LNCH TiN(

90.00 21 23

eO.OO 2'0 56 t9

100.00 2) 94 40

100.00 21 10 9

JJD,OO 2 14 _7

11_.00 11 10 30

0_FF[REN?|AL CCI_RECT|(_i

TOE .2998 TRA -.7222 TC)-6.tI87 BAU .9675

NO] .147) RRA ,0_79 RC3-1,0211FAU .06299

tO] ,074_ riA .0_14 rC)-4.748t 6$P 14041

80[ .))02 BRA .7227 BC3 8.3019 F)P -696

0I$TANC£ 441,48|

LOt, ZZ0.65 VL 26.611 GAL -3.J4 A2L 89.37 H(A 210.33 SNA 127,37 £CC .19123 INC .6307 Vl 29.5_?

LOP 70.90 vP 17,6?3 GAP 6,64 AZP gO.34 TAL 193.52 TAP 43.8S RCA 101.01 APO 151.74 v] 55.140

GP -Z$,61 ZAL 124._6 ZAP 143._3 £78 31_.35 ZA[ |29.32 [T_ _Z.91 ZAC 30.14 [?C Z_2.19 CLP-|54,$Z

0LA 26.28 RAL 97.03 RAO 6567.4 VEL Jl.S2? PTH 2,01VHP S.674 OPA -2.38 RAP 97.41 [CC 1,1890

L-1 T;M_ JNJ ]AT _NJ L_G ;NJ RT A$C JNJ AZNTH JNJ TJM[ PO C$T TIN JNJ Z LAT |NJ Z LONG

1371.39 -Z).Z3 122.49 )17.12 73.)7 22 19 50 2771.4 -25.31 114.42

)433.04 -21,18 117.87 316.73 71.10 11 )_ 1 2831,0 -25.95 120,_0

2964.39 -26,23 87.98 3|6.64 ?9.73 24 42 45 2284.4 -29.35 79.36

_4JS.J7 -18.6| 123,08 114.71 64,9| ZZ 7 ) 2815.3 -20.06 115.79

243_.6_ -_4.06 3_.44 11_.4_ 87.)3 2 )) _8 J858.7 *)A.O_ A?.2D

1411.77 -11.64 110,04 311,76 57.63 22 7 30 2813.8 -15.83 113.44

NZ0-C(_I[ [_CUTI(_M ACCURACY ORBIT OET[RNINATJON ACCURACY

$GT 44_3,_ $C41 737.4 303 276._ ST 66_.) 3R Z_0.) S) 80.4

RRT ,_01_ RRF ,9332 RTF .913_ CRT ,7264 CRS -.8288 C$T -.5545

)GO 4515.8 RZ3 .1481 R13 .9361 LSA 690.0 _Sd 1_.9 S$A 4Z.5

801 4514.8 $02 315.6 THA 8.5| [L1 388._ [LZ 165._ ALF 16.52

LAUNCH OAT] NAY ] 1964 FLI6HT TIM( 154.00 ARRIVAL OAT( OCT _ 1964

HELIOCENTRIC CONIC

RL ]50.79 CA] -.00 LOL ZZ0.6] VL 26.76) 6_L

RP ]0?.El LAP -.IS LOP 74.Z0 VP )?,051 6AP 6.91 AZP

RC 143.476 GL 1,86 6P -24.20 ZAL 121.96 ZAP 146.11 [TS

PLAN_TO_[NTRJC C(_41C

C5 ]1.|01 VHL 5.351 0LA 13.01RAL 99._6 RAD 6S67.A V[L

LNCH AZNTH

gO.OD

90.00

_00.00

100.00

lJO.O0

1]0.00

01$TANC[ A47.406

-2.84 AZL 89.7? P_A 213._ )NA |27.06 [CC .|9270 INC ._3J8 vJ 29.5_7

90.19 TAL 192.06 TAP 45.61 RCA |01.57 APO |51,54 VZ 55.151

321.]? ZA[ 1}0.07 [T[ Z00.64 ZAC 5].GZ [TC 271,_7 CLP-I_S._S

11.510 PT_ 2.00 V_P 5._01 OPA .Z5

[NJ LON6 |NJ RT ASC |NJ AZMTH JNJ Tlldl_ PO CSf T|X

97.11 119.79 85,17 ZA 10 57 2409.)

149.35 31).32 64.)? 20 24 A3 3201.1

?2.32 319.93 67.70 I 53 _9 Z075.4

134.61 314.A8 6L.95 Z| 20 3 101Z,)

43,95 )19.87 93.33 ) 39 15 IT]4,]

JZ6.51 312.27 56.49 21 43 39 2934.2

LNCH TIN( L-[ TIN( IN] ]AT

Z) ZO 48 )009.10 -27.94

]9 2! 22 5601.10 -12.A7

] $ 36 2673.3§ -19.81

ZO 19 )l 3611.23 -10.79

5 0 31 25Z4.22 -II.02

ZO 44 45 )5)4.18 -7.17

O|rFER£NTIAL CORRECTIONS NI0-CC_JRJM[

TOE .1489 fRA -.6_56 TC)-6.380_ gAU .9871 $67 4_70.4

R0£ .1112 RRA .O_LI) RC3 -.9638 FAu ,0616_ RRT ,8692

FO[ -.0415 FRA .1165 FC)-4.8031 BSP 14377 $08 4621.4

BD[ .19_3 6RA .6987 8C) 6.6504 T_P -894 $61 46|J,0

[XI[CUTI_N ACCURACY

$GR 684.6 SG3 277.5

RRI r .9361RTF .9)25

R23 .2_51 R13 ,9346

$GZ 310o4 THA 7,62

RAP 99,Z| [CC 1.|8Z?

|NJ 2 LAY ]NJ Z LONG

-26.31 80.46

-15.82 141.27

-29.$1 63.72

-14.46 ]Z?,74

-35,16 56.82

-11.53 ]ZO,15

Ca'BIT 0[T(RM]NATION ACCURACY

ST 475.? SR 127.4 35 70.5

CRT .4804 CR$ ,)870 CST .5166

LSA 491.9 _SA 193.6 SSA 58.9

£L] 490.5 [12 191.5 ALF 15.59

LAUNCH OAT[ NAY | 1964 FL|G_T TIN] 136.00 ARRIVAL OAT£ OCT 4 1964

H[LJO([NTRJC CONIC 0I$TAkK_[ 45).)22

RL 150._5 LAL. -.OO LOL _,63 VL 26.714 GEL -Z,_) AZL _O,Jl _CA

RP |07.77 LAP ,06 LOP 77.41 VP $7.6_G 6AP 7.Z0 azP 89.92 TAL

RC 145.636 GL -.Be GP -21,98 ZAL 119.41 ZAP 148.44 ET$ 122.21 ZA[

PLAN[TO_ENTR|C CONI{

C5 ]0.826 VHL 3.190 OLA 22.11RAL 102.13 RAO 6367.4 VEL 11.496 PTH 2.00 VHP

LNCH AZN?H LNCH TAN( L'| ?ZN_ IN] LAY ZNJ LONG _NJ RT ASC ZNJ AZNrH |NJ T_N(

90,00 0 19 ? 2846,31 -18.10 83.44 321.09 91.00 1 6 36

90.00 1_ 47 39 3990.96 -?.93 157.99 316.12 62.7) 19 5) 29

100.00 I 56 17 2116,19 -29.75 81.13 311.04 g).05 2 )8 3)

JO0,OO 19 5) 9 1719.11 -S.65 IA1.75 315.41 _0.?9 ZO 55 29

IJO.OO ) 37 _Z 21|9.9_ -)).19 )7.90 320.8) 98.14 4 14 Z2

110.00 20 28 34 1628.12 -).&2 I11.46 313.56 $5,99 Z1 2g Z

DIFFERENTIAL CC_tR_C?ION$ NI0-C_lll_M[ EXECUTION ACCURACY

TD[ .0J62 TRA -._9_J TC_-6.6672 BAU 1.0_) _GT 4_88.7 _C_ 841,2 $6) _74.1

RO[ ,]216 RRA .0489 RC) -.909| rAu .05967 R/IT ,6731 RRF .9154 RTF .9316

tO] -.]590 rRA .ZOZ_ FC)-4.7721 83P 14666 3G6 47]Z.5 R2) ,Z016 R]) .9551

eO[ ,1227 BRA .9981 8C) 6.9470 FSP -882 361 4702o) $02 310.Z THA 6.87

Z|6.77 _k_AA J23,74 [CC .J9428 JNC .J037 vJ 29.55?

1_.$8 TAP 4?.)_ RCA 101.12 APO ]51.57 VZ 55.163

])0.42 [TE 198.09 ZAC 55.30 [TC 170.98 CLP-]56.?7

_.757 0PA Z.44 RAP ]01.10 [CC ],1782

POC$T TJN IN] 2 LA? [NJ 2 LONG

22A9.5 -2?.86 ?6.80

3)_0.6 -|1.52 ]51.]4

.1916.2 -29.01 5).6]

5139.1 -]0_49 ]55,0?

1619.9 -5].80 28.99

)0_8.] -8.06 J25.]9

C_RB_T O[T[RMINATION ACCURACY

57 )65,7 SR 2]4,5 $$ ]4J,6

CRT -,0]09 CRS .?644 CST .5L57

LSA 366.9 NSA 142.5 SS_ 69.3

[L] 56_.? EL] _]4._ ALF ]?9,45

1721



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCH DAY( NAY 1 1964 IrLXGHT TIN( 15e.00 ARRIVAL 0AT( OCT 6 1964

H£bIOCCNTRIC CONIC O|$TANC[ 459,ZZ$

RL 150,?5 LAL -°00 LOL Z20.65 VL 26.$65 GAL -Z.ZO AZL 90.40 HCA ZZ0.0D SNA 1Z6.43 [CC .19601

RP lOT.Y4 bAP .25 L.OP _0.65 VP 3?.602 GAP 7.49 AZP 69.70 TAL 169,09 TAP 49.09 RCA ]0J.65

RC 14Y.?79 GL -).Z4 GP -Z0.10 ZAL 116.63 ZAP 150.52 £T$ )ZZ.9$ ZAlr 130.$$ [T[ 197.02 ZAC ST.Z?

PLAN_T(XFNTRIC CONIC

C) J0.63Z VHL 3.261 0LA 19.49 RAL 104,82 RAO 15t?,4 V[L 11.490 PTH 2,00 VHP 5.a33 0PA 4.26

LNCH AZNYH LNCH Yllq[ L-I YIN_ INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST YIN

90.00 | I 13 2730.9# -27.86 76,_0 322,51 95.31 I 46 44 216I .0

90,00 I6 26 5l 4061.?) -4,4J 164.26 3J?.$5 62,00 19 )4 53 346J.?

|00.00 Z )4 45 2429,34 -29.I0 54.46 )22.36 97.15 5 IS 15 I8Z9.3

100.00 19 )6 0 3838.61 -3.$1 147.25 317.05 60.2? 20 39 59 3258.6

110.00 4 9 18 2133.52 -32,26 )1.37 521,74 JOI.9? 4 44 52 1533.5

110.00 ZO 17 56 3?07.Z0 *.60 165.39 3]5.35 S5.02 ZI 19 43 3]07.Z

oIIrlr[RENTIAL C_RECTION$ N|0-COU_[ [XECu?|_4 ACC_,t4_ACY

T0( -.|053 YRA -.5140 TC)-?.I)95 8AU 1.0ZZl $GT 4757.1 $GR 605.4 $63 268.6

ROE .1167 RRA ,O59'5 RC) -,9566 FAu ,05731 RRT .8532 RRI r .8908 RTF .9)04

FOE: -.2Z08 FRA .2697 FC)-4,6668 96P 14920 $66 4795.5 R23 *J793 RI3 .9317

80 r .1372 _QA .5174 BC) ?.I_K)? F SP -1163 $GI 4785,Z $GZ 313,9 THA 6.22

INC .3953 vl 19.55T

APO 131.Z! v2 35.175

[YC 2?0.40 CLP-157.96

RAP 103.07 [CC 1.1750

INJ Z LAT INJ Z LONG

-Z6.63 68.29

-$.IZ 137._4

-Z?.$1 43,89

-?.Z5 J40.67

-30.IT ZZ.TZ

-5.08 129.37

ORBIT DETE:RHINATION ACCURACY

ST 369.3 SR _08.4 SS ZlA,T

CRT -.5868 CRS .$220 CST °._6]T

LSA 403.4 NSA 236.2 $SA 69,3

ELI 393.3 [LZ J56.4 ALF 13?.9|

LAUNCH OAT[ NAY I 1964 FL;GMT T|H[ 160.00 ARRIVAL OAT[ OCT 8 1964

HE:LIO¢[NTRIC CONIC

RL 1S0.75 LAL -.00

RP 107.?1 LAP .44

RC 149,906 GL -5.34

PLANE T_[NTRIC (ON|C

C) 10,30_ VffL ).242

bNCN AZHTff LNCN TIN[

90.00 ] 3? J6

90.00 18 12 46

J00.O0 ) ¢ 25

I00.OO 19 Z4 1t

110.00 A 3tt 15

liO.00 ZO lO 57

D|$TANC[ 465.110

L_. ZZO,G5 VL 26.619 GAL -1.86 AZL 90.63 HCA 223,23 S_A 126.;2 £CC .19789 INC .6493 vl 29.557

LOP 83.88 vP 37._71 GAP ?.?l AZP 69.53 TAL 187,58 TAP 50,81RCA 101.16 APO 151,07 VZ $5.183

6P -la.49 ZAL |13.69 ZAP 152.39 £T$ 323.3? ZA[ 130.?6 £T[ 193.59 ZAC 58.98 £TC 269.83 CLP-J59.13

DLA I?.OB RAL 107.37 RAD 6367.4 V[L 1|.4B5 PTH 2.00 VHP 3.924 0PA 5.?8 RAP 105.10 [CC ].1730

L-J TIN( INJ LAT INJ LONG INJ RT A$C INJ A_TN INJ T|Pq[ P_ CST TIN |NJ Z baT INJ _ LONG

26)4.|1 -2?.03 69.83 324.I? 99.?1 2 21 10 2'034.1 -IS.S? 6].48

4163.58 -1,45 199.4| 319.66 61.?Z 19 22 0 3553.9 -3.22 16Z.76

2340,18 -IS.I? 48.00 )Z).96 100.45 3 4? 25 1740.2 -26.45 39.62

3925,04 -.45 151.09 319,1| 60.|! _ 29 41 5)Z3.0 -A.A3 145.35

Z059,09 -31.08 23.90 323.2J I03.0Z 5 12 34 145_.1 -28.70 J7.50

)?76.90 2.07 139.23 317.53 59,87 21 13 34 31T6.9 -2.42 133.02

O;FF[R[NTIAL C(_R[CTION$ N|0-_O_ £X£CUT|ON ACCURACy ORBIT O[T£RNINA TI@N ACCURACY

TO[ -,2247 TRA -.4252 TC3-?.359_ BAU J.0403 $GT 4832.4 SC_ 377,7 $63 263.0 ST 493.5 $R 205,6 SS 28_.7

ROE: .11)9 RRA .0693 RC3 -,81|5 FAU .05498 R_T .9312 RRF .8636 RTF .9301 CRT -.8727 CRS .6384 CST -.6SIZ

FO[ -.2941 rRA .)306 FC)-4.5295 BSP 15238 8C_ 4966.7 R23 .136? R13 .9311 LSA 558%? MSA _03.? SSA 63.3

dOE: .25|9 _A .4_O8 BC5 7.4_43 FSP -846 $GJ 4876.2 $62 319.7 THA 5.68 £LJ 516.9 [LZ 93.9 ALF 158.9J

LAUNCH OAT[ NAY 1 1964 FLIGHT TIN[ J62.00 ARRIVAL OAT[ OCT l0 1964

H[LIOC[NTRIC CONIC 0ISTANC£ 4?0.962

RL 150.73 LAL -.00 LOt. ZZ0.65 VL 26.56a GAL -I.Sl AZL 90.87 HCA 226.46 SMA 125.$1 [CC .19992 INC .8743 v] 29.55_

RP 107.68 LAP .63 LOP 9?.il VP 37.551 GAP B.05 AZP 89.40 TAL 186.06 TAP 52.5Z RCA 100.65 APO 150.96 V2 35.193

RC 152.O19 GL -7,20 GP -J?.]O ZAL 110,6Z ZAP 134,II £TS $Z$.?0 ZA£ 150.82 [T£ 194.35 ZAC 60.49 £TC 269.Z? CLP-160.26

PLAN(TOCENTRIC CONIC

C3 10.491 VHL 3.233 OLA 14.aS RAL 110.41RAO 6567.a V£L 11.4_2 PTH Z.00 vHP 6._29 0PA T.D4 RAP 107.19 [CC l,t?2O

LNCH AZNTH LNCH TIN( L-I TIN[ |NJ LAT ZNJ LONG JNJ RT ASC INJ AZHTH INJ T;N[ PO CST TIN INJ Z LAT ]NJ Z LONG

90.00 Z 9 45 2551,08 -26.06 63.N 326.10 101.50 Z 32 16 195|,1 -24.21 35.7?

90.00 16 Z 52 4234.67 1.16 175.91 )22.02 61.70 |9 13 27 )6)4.? -Z.63 16?.Zg

IO0.00 3 59 ? ZZ$Z,�I -27.10 42.51 325.84 103o12 4 16 50 I662.9 -ZS.OZ 34.3Z

IOO.00 19 16 12 3995.08 Z.09 156.00 321.30 60.1? 20 22 50 3398.I -1.89 149.48

110.00 5 5 15 1993,38 -29,52 2|.19 324.99 10?.54 3 )8 28 1393.4 -2T.13 J3.03

1|O,00 ZO 6 33 3840,)? 4.49 14Z.55 320.0| 56.08 21 10 )3 )240.4 .00 156.53

0IFFE:RE:MTIAL CQQR£CTION$ H|0-CCURS£ £W[CUT|ON ACCURACy ORBIT D£TCRMINATION ACCURACY

FOE: -.3405 TRA -.)257 TC)-?,3)I? 8AU 1,0578 $GT A943.Z $C_ 555x6 $G) 258.8 ST 646.3 6R 203.? SS 351.3

ROE: .i] 31 RRA .0790 RC5 -°?694 FAU ,05264 RRT ,8065 R_ r .8336 RTF .9299 CRY -.9524 CRS .8399 CST -.8180

tO[ -.357? FRA .)594 FC)-4,3536 B_P 13349 _._ 49?4.3 RZ) .1359 RI3 .9308 LSA ?39.3 NSA 183.4 SSA 36.T

BO[ .3568 BRA ,3)52 BC3 7,S?09 FSP -829 $GI A_&3.6 S_Z 327.1 ?HA 5.Z0 ILl 675.6 [LZ 60.0 ALF 163.00

LAUNCH OAT[ NAY I 1_.4 FL|G4NT T|H[ 164.00 ARRIVAL 0ATE O_r 12 1964

HI[LIOCENTRlC CONIC

RL 150.?5 LAL -.00

RP 107.65 LAP .82

RC 154.116 GL -_,_6

PLAN[TOC[NTRIC CONIC

C) 10.457 VHL ).234

LNCH AZNTff LN_ff TIN[ _-| T|I_. |HJ L_T

90.00 2 )_ ST .Z477,_8 -24._

90.00 I? 55 3) 4]O_.10 3.52

IOO.00 4 ? 52 2|_4.33 -Z3.95

100.00 19 IO 39 40t_**1_ 4,41

110.00 5 _K) 39 1934.4_ -£8.54

tlo.oo _0 4 5 _99.56 9.73
OIFF£R£NT|AL CORRECTIONS

7OE: -.4547 TRA -.2|6| TC3-?.$505 BAU 1,0744

ROE: .1139 RRA .0_gO RC$ -.72_9 FAU .03005

_OE: -.41_1FRA .446) FC3-4.14)_ 8SP 15_Z_

gO[ .4668 MA .2337 BC) ?.M52 FSP -_08

DISTANt[ 476._

LOt. _._O.$5 VL 23.519 GAL -1.15 AZL 91.08 HCA Z_9,69 S_A 125.50 £CC .20_13

L_ _0.34 VP 37.523 GAP 8.34 AZP 89.)0 TAL 184.53 TAP 54.22 RCA 100.13

GP -I5.89 ZAL J07,44 2AP 135.6_ £T$ 3_),87 ZA[ 1_.64 [T£ 1_).29 ZAC 61.84

I_C 1o0766 vl Zg.5ST

APO I30.87 V2 35.Z02

£YC Z9$.?Z CLP*I61.3T

0LA |2.74 RAL 113.)1RA0 6567.4 VI[L 11.481 PTH 2.00 VHP 6.149 OPA 9.09 RAP I09.34 £CC I.ITZJ

INJ LONG INJ RT ASC INJ AZNTH INJ TIN[

58,_?' 3_8,_9 103.92 3 21 14

17¢.0_ )_4.68 61._8 19 ? AI

37,?) 3_?,99 105.38 4 44 _6

ISS.?_ 314.19 60.41 20 18 26

17.08 _?.07 109.67 6 3 JO

145.67 3_.79 56.41 Zl 9 4

N|0-C(_JRIN[ [XI[CuT|ON ACCURACY

S_T S0_6.3 _ 537.6 SG3 250.0

RRT .?79£ RRF .80J3 RTF .9Z99

SG6 S0_?.I R23 .1173 RI3 .9306

$GI S046.0 SG2 335,8 THA 4.78

_:)CST TIN ZNJ 2 LAT [NJ 2 LONG

187?.9 -22.82 50._6

5706.1 -.Z? 171.38

159A.3 -23,59 29.73

)466.9 .44 153,26

I)34.A -2_.59 9.14

3299.6 Z.26 139.42

ORS|T O(T(RN_NATION ACCURACY

ST $Z?.? _ 205.0 SS 411.6

CRT -.9653 CR$ .8354 CST -.8924

LSA 930.4 RSA 171.5 SSA S0.9

ELI $31.8 ELI 52,8 ALF 166.)1

1722



JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL I, 19643

LAUNCH OAYE NAY | 1964 FL1GHT Till( 166.00 ARRIVAL DATE O(Y 14 196A

HELIOCENTRIC CONIC 01STANCE 48Z.678

RL |50,75 LAL -.00 LOt. _0.65 VL 16,4?1 GAL -,77 AZL 9|.Z6 HCA 232°93 _A

NP 107.63 LAP 1.01 LOP 93,57 VP 37.499 GAP 8.64 AZP 89.24 TAL 182.99 TAP

RC 156.197 GL -10.34 GP -14.B4 ZAL 104.16 ZAP 157.16 ETS 323.87 ZAE 130.84 [TE

_LA_[YOCENTR|C COe¢IC

C3 10.519 VHL 3.146 DLA 10,?4 RAL |16.29 RAO 6667.4 V[L 11:466 PTH 2.00 VHP

LNCH AZHTH LN, CH TJl6t L-J TJI, I( INJ LAT INJ LONG JNJ RT ASC ]NJ JZNTH

90.00 3 8 33 Z411.20 -Z3,62 54.40 530.?0 |05.78

90.00 17 51 3 4376,64 5.Tl 181.86 52?.$9 62.22

lOG.D0 4 35 13 2151.56 -14.77 53.$3 330.40 |07.30

100,00 19 ? 1 4151.41 6,57 165.56 527.|2 60.77

110.00 5 55 40 1880.94 -Z?.26 13.44 529.42 11|.47

110.00 10 3 6 3955.60 8.B5 146.66 3ZS.74 66.64

DJrF£R£NTZAL CORR[¢ r;_0Bd$ N|O-C_JRS_ [YJ[CUT|ON ACCURACY

TO£ -.5674 TRA -.0649 TC3-?.7087 BAU 1.0894 $GT 5104.B SC_ 523.0 SG$ Z42,8

ROE ,1158 RRA .099_ RC3 -.6892 FAU .04750 RRT .?A99 RRF .7870 RTF ,9300

_O[ -,4611 rRA .5010 r¢3-5.9057 BBP 16092 $68 5J5J.5 RZ3 .ZOOS RI3 .9305

BOB ,5791BRA .1372 8C3 ?.7396 FBP -768 SGI 5119.9 $62 545.0 THA 4.41

125.20 £CC .20451 INC 1._604 vi ZB.BST

55.92 RCA 99.59 APO 150.B0 vg 35.Zll

19Z.5? ZAC 65,05 ETC Z66,16 CLP-161.44

G.Z?0 0PA 6.9A NAP 111.54 [CC 1.1733

INJ T|M( POCST TIH JNJ Z LAT JNJ Z LONG

3 48 45 1611.Z -11.43 46.55

19 $ 59 5776.$ I.g4 115.20

5 10 46 1531.6 -12.16 25.70

20 J5 53 5531.4 2.63 156.80

6 Z? 1 liB0.9 -14.10 5.?1

2| 9 Z 3355°9 4.41 142.36

(_6|T O[T[RMINATI(_I ACCURACY

ST 1014.4 BR 211.9 SS 466.5

CRY -.9571CRS .62B1CST -,9310

LSA 1123.6 HSA 164.Z $$A 46.Z

ELI 1054.5 EL2 60.Z ALF 166.66

LAUNCH OAT[ MAY 1 1964 TL|GHT T|N[ |_1.00 ARRXVAL DATC OCT ]6 f964

H[LIOCENTRIC CONIC

RL 150.75 LAL -.00

RP 107.60 LAP 1.19

RC 150.263 GL -|J.B4

PLAf_[TOC[NTR|_ ¢ON|¢

C3 10.670 vHb 3.164

LNCH AZNTH LNCH TIN(

90.00 3 38 0

eO.O0 17 4Y 51

100.00 5 1 59

]00.00 J9 4 53

110.00 6 19 41

110.00 Z0 3 19

OJBTANC[ 4BB.3Ol

L04. 210.65 VL 26.423 GAL -.$8 AZL 91.45 PICA 236.16 SNA f24.90 (CC .Z0709

LOP 9$.BI vP 37.475 GAP 8.9A AZP 89.Lt_ TAL 161,44 TAP 57.61RCA 96.05

GP -15,91ZAL 100.61 2AP J_.S3 EY$ 323.72 ZA£ J_,B) £T[ 191.56 ZAC 64.15

OLA B.B4 RAL 119.55 RAO 6567.4 VEL 11.492 PTH 2,0_ VHP 6.404 0PA 9.63

L-; TIN[ INJ LAY JNJ L_G "|NJ RT ABe |NJ AZHTH JNJ TIN( PO CST TIM

23$t.65 -22.$4 50.42 3_3.36 |07-45 4 15 13 1752.7

4441,49 7.75 IBS.S$ 350.74 62,66 19 1 52 5841.5

_tO76.42 -25,58 Zg.?B 353.05 106,93 5 36 15 1476,4

4|92.95 8.00 166.B0 330.18 61,16 ZO 14 46 3593.O

I63t.17 -26.00 10,21 352.01 115.01 6 50 14 1252,Z

4009.9? 10.84 151.57 326.9A 57.36 21 10 9 3410.0

ZNC 1.4293 vl 29.55?

APO 150.76 vZ 35.Z18

ETC 267.61 cLP-165.49

DXFFERENTZAL CGq'RECTZCWB

TOE -,6B24 rWA .0_4J0 TC$-7. TIZS BAU 1.10al

ROE ,lIB5 RRA .1097 RC$ -.6501 FAU ,04497

FOE -,504A FRA .5563 FC3-3,0491 BSP 15325

BO[ ,6927 BRA .1161BC3 7.7403 FSP -764

NZO-co_q._[ [XECuT|ON ACCURACY

SOT 5179.4 BGR 511.4 SG3 235.7

RRT .7169 _ .7516 RTF ,9199

SGa 5ZOA.6 R23 .0086 RI3 ,9303

SGI 5192.5 $G2 554.6 THA 4.08

RAP 113.76 [CC 1.1756

INJ Z LAT INJ Z LONG

-ZO.OB 42.?1

4.03 176,B3

-20.?7 22,10

4.70 180,]9

-21.66 Z,65

6,46 145,21

ORBt? OETERN|NAT|ON ACCURACY

ST 1106.7 SR 116.4 SS 517.B

CRT -.9414 CRS .6186 CBT -,9518

LSA 1320.5 NBA 160.Z SSA 41.|

ILl iZ13.9 ELI 71,9 ALF 170.59

LAUNCH OAT[ NAY 1 1964 FLIGHT TIN[ 170.00 ARRIVAL 0ATE OCT 16 1914

HELIOC£NTRiC CONIC

RL 150.75 LAL -.00

RP 107.50 LAP J.37

RC 160.$14 GL "IZ.TB

PLANI[TOC[NTRiC CONIC

C3 IO.BBB VHL 3.299

LNCH AZMTH LNCH T|IM_

90,00 4 2 53

90.00 J7 A5 57

100.00 5 Z7 15

100,00 19 3 56

JJO,O0 B 43 ]0

J10.00 ZO 4 50

0IrFERENTIAL CORR[CTXON$

Y0E -.7921 TRA .17419 TC3-7.(K_19 8AU 1.1097

ROE .1_44 RRA .1108 RC5 -.5965 TAU *04106

FOE -.5_55 FNA ,6128 FC3-5.ZB/Sl BSP 16338

BOB .6016 BRA .2156 BC3 7.6255 FSP -699

DISTANCE 494.302

LOL Z20.G5 VL 26.375 GAL .03 AZL 91.59 HCA Z_9.40 SNA 114.60 [CO .Z0987 INC i.5656 vl ||.551

LOP 100.05 VP 37.445 GAP 9.26 AZP 89.19 TAL 179.691AP 59.29 RCA 96.45 APO 150.75 ¥2 55._6

GP -]3.10 ZAL 97.39 ZAP 15_.62 (TS 3Z3.40 ZAE 150.80 [T[ I_K_,86 ZAC 65.17 (TC 26?.05 CLP-164,5|

DLA 7.02 RAL JZZ.4Z RAD 6567.4 V[L 11.501 PTH Z.00 vHP 6.5A7 DPA 10.17 RAP 116.O6 ECC 1.1?B_

L-| TIH( INJ LAT INJ LONG [NJ RT ASC _NJ AZMTH IHJ TKNI[ P_ C$T ?IN |NJ _ LAY INJ _ LONG

1296.58 -Z1.51 46,B6 336.2Z 108.$? 4 40 52 1698.4 -18.?4 56._B

4503.95 9.69 I69.11 334.09 63.26 19 ] 0 3904.0 6.0Z 11_.34

Z025.20 -ZZ.4O Z6.45 535.88 110.32 6 1 0 1425.2 -19.44 IS.B9

4252.51 10,55 170.16 555,65 61.66 20 14 45 3652,5 6,69 165,49

1767,63 -24.75 7.31 334,61 114.33 7 12 56 |1_7.6 -11,29 339.9_

4062.70 IZ.76 154.45 357.55 56.01 21 11 13 3461.? B.44 146.02

NI0-COL,_SI[ EXI[CUTION ACCURACY ORBIT OETERNI_AT|ON ACCURACY

SOT 5_J0.9 $GR 496.4 $63 222.5 ST J3$6.9 _R 125.5 $_ 54$,5

RRT .4744 _ .6875 RTF .9147 CRT -.9256 CRB .6049 CST -.9660

5G8 5254.5 RZ3 .0812 R13 .9130 LSA 1499.3 MSA 160.7 $SA 38.6

SG] 5221.7 $GZ 365.B TMA 3.69 ELI |402.5 (LZ 64.4 ALF |71.41

LAUNCH OAT[ NAY I 1964 FLIGHT TIN( 17E.00 ARRIVAL DATE OCT _0 1964

H£LIOC[NTRIC CONIC Of IT_N_[ 500.080

RL 150.?5 LAL -,00 LOt. 120.65 VL 2_.3Z? GAL .46 AZL BI.73 i_A 242.64 _A 124,_0 [CC .21287 INC 1.7323 Vl 19.557

RP 107.56 LAP |.S4 LOP JO_oZJ VP 37,4JB GAP 9.57 AZP Bg._ TAL |7B.32 TAP 10.96 RCA 97°84 APO 150,76 V_ 35.23Z

RC 16_.546 GL -13.77 _P -12.3_ ZAL 93°95 ZAP _61,03 _79 3_,91ZA[ 1_,7_ [T£ _.24 ZAC 66,11 [TC _$B,50 CLP-_65.51

PLANI[TOC[NTRIC CONIC

C3 11.164 VHL 5.344 OLA 5,27 RAb 115,33 RA0 _567.4 VI[L 11.514 PTH 2.0J VHP $.696 OPA J0.3B RAP 116,56 [CC |.1641

_NCH AZMTH LNCH TIN( L-_ TIN( |NJ _A7 |NJ LONG _NJ RT A$C |NJ AZIATH ZNJ TIN( POCST TIN ZNJ Z LA T |NJ Z LONG

90.00 4 Z$ 11 1248.85 -Z0.39 43.66 339.29 110.09 5 5 50 1646.9 -17.47 36.Zl

90,00 17 45 B 4564.56 11.5Z 192.61 337.64 63.95 19 I 10 3964.6 7.93 185.76

100.00 5 5_ JJ 197_.40 -Z|.27 2_.42 33¢.93 11J.5| 4 25 9 1378.5 -18.16 16.01

100.00 |9 3 57 4310.Z0 1_,36 173.41 331.21 62.57 Z0 15 47 3?I0.Z 8.59 _6B.7_

110.00 7 6 B 1747.03 -23._2 4.74 331.$2 !15.46 7 35 15 1147.0 -20.00 35?.48

110.O0 20 6 _0 4JIA.39 J4.60 |57,_2 _3_.92 5#.?A 2] |_ 4 35|4,4 10.3B |50.79

01rr(R(NTIAL C(_qR[CTZON$ M|0*_01,_K (]d[CUT_(:N ACCURACY OROIT 0(T(RM[NAT|ON ACCURACY

TO[ o.9165 TRA .3_8 TC3o?.5496 BAU 1.13_ SGT $319.3 $GR 49).9 SG3 211.2 ST 1569_6 SR 22?.6 $$ 605.1

ROE .J267 RRA ,1'30$ RC3 -.3719 FAU .04006 A_? .$53? RRI r .6587 RTF .9306 CRT -.90?5 CR$ ,BOJ9 C$T -,9749

TO( -.5Y63 FRA .6556 rC3-5.1OZB BSP IM14 SCAB 3_42.1 RZ3 .OGZ6 R|3 .9309 LSA 1706,5 NSA 157.1 SBA 35.5

BO[ .9270 BRA ,3547 0C3 7,5712 FSP -?11 SGI 5329.1 $G2 373.1 THA 3.49 (Li 1605,0 [LZ 94.B ALF 172,57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

L*uNCH OAT[ NAY ! 1964 FLIGHT TIN( 174.00 ARRIVAL DAT[ OCT 22 1964

HEL|O_ENTRIC CC]I_|C

mL 150.79 LAL -.00 LOt. 220.65 vL

RP J07.94 LAP 1,71 LOP 106.52 vP

lc J64,366 GL -14,60 ¢P -1_.73 ZAL

PLAk_YOC£NrRIC CCf¢IC

C3 11,973 V_L ).402

LNCH AZNTH LN_H TIN_

90.00 A S_ ZB

90.00 J? 45 7

100.00 6 16 30

100,00 19 A 47

110.00 "7 Z6 37

110.00 ZO 9 9

OIFrER[NTIAL CORreCTION5

T0[-1.0314 TRA .4947 1C3-7.$760 8EU |,1442

RO[ ._323 RRA .1413 RC3 *.5322 FEU .03714

FO[ -.605| rRA ,7041 FC3-2.8Z34 8$P |6995

eO£ 1.0458 BRA .9144 6C3 7.3932 FSP -696

OiSTANC[ 505,8A6

26.279 GEL .89 EZL 91.67 HCA 245.86 SNA

37.390 GAP 9.90 AZP 89,24 TEL |76.76 TAP

90.48 ZEP |62.18 [T$ 312,14 ZA[ |30.75 [f£

JZ4.0| [CC .ZJ6J! JNC 1.8706 vJ 29.9ST

6Z,64 RCA 97.21 AP@ 150.81 vZ 35.196

|89.69 ZAC 66.99 [TC Z69,99 CLP-166.49

OLA 3.6] REL |28.70 REO 6567.4 V[L |I.931PTN 2.01 VHP 6.858 OPA 10.87 RAP 110.69 [CO I.J909

L-1 TINI[ |NJ LAT INJ L(_tG JNJ RT A$C INJ AZNTN JNJ TJNI[ PO CST TIN JNJ 2 LAT |NJ Z LONG

2203.79 -19,31 40.60 342,53 Ill.l) 9 30 12 160).6 -16.26 33.45

4623.81 I3.27 196.09 34J.37 64,75 19 2 l! 4023.8 9.76 J89.17

1935,98 -20.18 Z0.73 542.16 112.53 6 48 A6 1336.0 -16,96 |5.4Z

4366,89 14,11 176,77 340.93 63.38 20 17 54 3766.9 10.43 169.92

17J0.27 -22.53 2,45 54|.01 116.42 7 57 ? 1110,3 -16.79 339.30

4|63.33 16.38 160.Z0 339.67 39.57 21 18 35 3563.5 J2.21 I53.96

N|0-COUR$_ [YJ_CUTJON ACCURACY 0R817 O[Y[RNINETION ACCURACY

$GT 5379.| $GR 487.5 SG3 21d. I $f I77|.3 SR 234.5 S$ 640.6

RR7 ,6_4 RRI r ,6223 RTF .93|2 CRT -.8910 CRS .7954 C$T -.9608

SG8 520|,| R23 .053| RJ3 .93|3 LSE 1891.4 NSA 197.? $SA 32.8

SGJ 5387,6 SG2 381,? TME 3.25 [LJ 1783.8 [12 109.6 ALF 173.19

LAUNCH OAT( NAY J |964 FLJ_7 TXN_ I76.00 ARRIVAL OAT[ OCT Z4 1964

H[L|O(ENrRJC CONIC

RL J50.75 LEL -.00

RP ]07.52 LAP 1,67

RC J66.367 GL -J5.Z9

PLANI[TOC_NTRI_ ¢ON;_

C3 11,062 VHL 3.473

LNCH AZMTH LN_H T;M_

90.00 9 17 99

90.00 17 45 33

ZO0.O0 6 40 12

lO0.O0 19 6 |7

I10.00 F 50 _6

IJO.00 Z0 12 23

01FFER£NTIAL (C111RECTlON$

TO[-l.J6_O TRA .669I TC_-7. I524 8EU 1.156|

ROE .1384 RRE .13J9 RC3 -.4921 FEU .03348

rO£ -,634Z FRA .7_09 FC3-2,5463 617 17213

80[ 1,1711 BRA .686| 8C3 7.1f93 F$P -676

OZ$TENC[ 3J1.58|

LOI. ZZ0.65 VL 2_.232 GEL J,35 AZL 92,00 Ht_.A Z49.12 SIAA |23.73 ECC .2| 960 INC 2.0019 v| Z9.397

LOP 109.77 VP 37,_61 GAP I0.24 AZP 89.19 TAL |73.|8 TAP 64.3I RCA 96.56 APO 150.90 v2 35.244

GP -11.16 ZEL 87.02 ZAP 163.26 [76 32J.38 226 J30.72 [TE 189.2J ZAC 67.83 [TC 265.40 CLP-167.4§

OLA 2.02 REL 13J.66 RAO 6567.5 V(L 11.351 PTM 2.01 VHP 7.027 0PA Jl,05 RAP 123.04 ECC 1.J989

L*; T|I4C INJ LET JNJ L_G INJ RT ES( INJ AZNTH JNJ 71144[ PO C6T TIN JNJ 2 LAT INJ 2 LONG

2_6_,06 -18.29 38.25 343,9A IJ2.O0 5 53 38 1563.1 -15.14 30.98

466J.9J 14.9_ 199.63 345.27 65.63 |9 3 55 4081.9 1J.51 J91.53

1897.$6 o19.17 |8.34 345,53 1J3.39 7 |l 30 |297.7 -19.64 JJ,J)

4422.35 15.79 180.06 344,83 64.28 20 ZO 0 3812.6 J2.20 173,]0

1677.)O -21.51 .43 344.36 1|7.23 8 J8 33 1077.5 -17.69 353.58

42J3.67 18.09 163.10 343.59 60.49 2J 22 38 36/3.7 J4.03 156.34

N_0°COUR$[ [XECUTJOI ACCuRECV OReJT 0[ T[RN/NA TION ACCURACY

SG7 343_.0 8GR 481.5 SG3 207.4 ST J932.7 SR 240.6 SS 674.9

RR7 .5869 Rlqlr ._834 RTF .93J8 CRT -.876J CR$ .7869 CST -.gss!

SG8 5460.3 R23 .044J RJ3 .9320 LSA 2073.7 N6A 196.9 SSA 30.4

$01 9446.4 SG2 389.5 THA 2.99 ELl 1964.1 EL2 J19,4 ALF 173.82

LAUNCH 0Ar[ NAY 1 1964 FL[GNT TIiuE J78.00 ARRIVAL 0AT[ OCT 26 1964

MCL IOC£NTRIC CONIC

RL 190.79 LAL -.00 LO4,, L=v_0.65 VL

RP 107.91 LAP 2.03 LOP 113.01 VP

RC 166.391 GL -15.89 GP -10.64 ZAL

PLAN£TOC£NTRIC CON|C

C3 12.663 VNL 9._59

LNCH AZMTH LN_H T|N_

90.00 5 41 41

90.O0 17 47 IG

100.00 7 3 16

100.00 19 8 13

110.00 6 |2 5

110.00 Z0 16

oIrFER£NTIAL CC_RECTIONs

TD£-|.2922 TRA .65_8 TC3-6.6794 BAU I.|_TZ

ROE .14_5 RRA .1622 RC$ -,4316 FAU ,033_0

rOE -.6607 FRA .79_2 _C]°2,2764 81P 174ZO

GD£ 1.9004 6RA .669| BC3 6.6942 FSP -657

0ISTENC£ 917.290

26.165 GEL 1.83 AZL 92.15 NCA Z9Z.97 SNA IZ3.44 £CC ._Z$36 INC Z.IZ_6 vl 19,997

97.333 GAP 10.99 AZP 89.56 TAL 173.61 TAP 69.98 RCA 95.87 APO 191.02 ¥_ 99.148

85.58 ZAP 164.90 [TS 320.35 ZA£ 130.69 £T[ 188.77 ZAC 68.62 £TC 264.86 CLP-166.$9

0LA .51RAL 135.0Z RA0 6567.5 V£L 11._76 PTN 2.01 VHP 7,_05 0PA 11.14 RAP 1Z5.40 [CC I,_064

L-I TIN[ INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIN£ PO CST TIN JNJ 2 LAT INJ Z LONG

2126.GI -17.34 35.99 349.48 11Z.74 6 17 8 1520.6 -14.11 _8.60

4739,05 16.S0 Z03.00 949.31 66.65 19 G 15 4L39.0 I$.ZO 199.68

1_63.46 -16.21 16.23 549.08 114.1[ 7 5A Z0 IZ63.5 -14.6Z 9,10

4477.43 17.36 183.35 348.90 6s.zg 20 23 0 5677.4 13.91 176.29

1646.15 -20,59 358.66 347,86 II_.91 6 39 32 1046.1 -16.70 331,70

4265.51 19.74 166.02 _47.63 61.51 21 27 10 3665.S 15.78 159.14

NIO_COUIII_£ [XECUTION ACCURACY _81T DETERMINATION ACCURACY

SGT 3494.6 SGR 475.9 SG3 200.7 ST Z|2G._ S_q 247.$ SS 704.7

RRT .5529 _ .5482 RTF .9318 CRT -,8651 CRS .T6|5 CST -._663

SGB 3S15.2 R21 .0357 R13 ,9330 _SA 2247.6 NSA 160.6 SSE 28.1

SGI 5301.0 $GZ 596.1 THA 2.76 ELI 2136.9 £12 114.2 ALF |74,_$

LAUNCH OAT[ NAY 1 1964 FLIGHT T|N[ |60._ ARRIVEL OAT£ O_T 18 1964

HE_IO(:ENYRIC CON|C

RL 190.79 LAL -.DO LOt. Z20.6_ VL

RP 107.SO LAP 2.1_ LOP 116.26 VP

RC I70.9|6 GL -16.27 GP °10,_6 ZAL

PLAN_T(XEHTRIC CONIC

C9 13.390 ¥HL 3.639

LNCH AZNTH LN_H TIM_

90.00 6 A 43

90.00 17 49 12

100.O0 7 25 40

100.00 19 10 58

110.00 8 32 56

110.00 ZO ZO 11

O|FF[R£NTIAL CCi_R[CT|ON6

T0[-1.4Z46 TRA 1.O305 TC$-6._61_ 6AU 1.1773

ROE .1538 RRA .17Z3 RC$ -.4116 _AU .03|Z_

roe -.6846 FRA .$384 FC3-2.O175 86P 176Z7

BD£ 1.4329 8RA 1.0645 BC3 6.5767 FSP -640

OISTAti(:E 522.9113

26.13_ GAL 2.$$ EZL 92.25 H_A 255.61 SIAA 123,17 £C¢ .2Z742 INC 2.2493 Vl 19.557

$7._04 GAP 10.96 EZP 89.44 TAL 172.04 TAP 67.65 RCA 95.1G APO 131.16 v2 35.232

60.19 ZAP 165.28 ITS 319.04 ZAE 130.66 [T£ 161.$6 ZAC 69.36 [TC 264.33 CLP-169.31

OLA -.92 RAL 158.15 RAO 6567.3 V[L 11.609 PTM 2.03 VHP 7.393 0PC 11.13 RAP 117.76 ECC 1.2204

L-I TIN[ INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH INJ TIME POCiT TIM INJ 2 LAT JNJ 2 LONG

Z09E._ °|6.A8 34.O_ 353.16 111.$6 6 59 40 1494.4 -13.16 16,89

4793,$0 17.96 ZO6.47 353,49 6?.?3 19 9 7 4195.3 14.91 199,23

1833.A1 -17.38 14,AO 352,74 114.?$ 7 36 14 1233.4 -13.91 T.S&

433J,54 16.69 180.67 351,O6 66.$g 10 26 29 3931.5 13.34 |T9.46

1622.85 -19.78 357,13 331,47 116,46 8 39 39 1022.9 -13,65 330.16

4314.67 21.31 168.99 $_|.63 62.62 Zl $2 6 3714.9 17,47 161.96

N|0-COU_ME _YJ[CUTION ACCDRACY ORBIT O[T_RNINETION ACCURACY

SGT 3546.0 SCAI 4_.7 SG3 194.2 ST 2169.1 SR 154.2 S$ 750.Z

RRT .5166 _ .5111RTF .9340 CRT -.6522 ARS .7774 C$T -,990?

SG_ SS63.9 _23 .0263 R13 .9341 _SA Z410.6 NSA 16Z,6 $6A 16.2

$01 5351.4 SGZ 402.0 TNA 2.53 (LI 2299.4 (L2 132.4 ALF 174.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19645

LAUNCH 0ATE NAY 1 1964

HELIOCENTRIC C_IC

RL 150.?_ LAL -.00

RP 107.49 LAP Z.3Z

RC 17_.Z63 GL -16._6

PLANETC,(ENTRIC CC_JC

C3 14.238 VHL 3.776

LNCM AZHTH LNCH YlNE

90.00 6 27 3

90.00 17 51 34

tOO.O0 ? 4? 21

100.00 19 13 58

110,00 8 53 Jl

110.00 ZO 24 38

fLIGHT TI1,_ 18Z.00

DISTANCE 528,617

LC_. 220,65 VL 76.09Z GAL Z.8S aZL 9Z,37 HCA 2S8.86 SNA

LOP 119.50 vP 37,775 GAP 1J.33 AZP 89o54 TAL |70,46 TAP

GP -9,76 ZAL 76.85 ZAP 166.Z2 ETS 3|?.51ZAE |30.65 ETE

ARRIVAL D4TE OCT 30 1864

I22,89 ECC .23180 INC Z.5673 VI 29.557

69,32 RCA 94.40 APO 151.58 VZ 35.255

18B.03 ZAC 70.12 ETC 263.80 CLP-1?O.2Z

0LA -Z.Z6 RAL 141,Z4 RA0 6567.6 VEL 11.647 PTH 2.04 VHP

L-| TIN( ZNJ LAT |NJ LCING INJ RT ASC JNJ AZNTH INJ T|NE

2066,54 -15.7Z 3Z.32 356.94 113.86 ? I _0

4850,70 19.38 209.93 557.78 68,94 19 12 25

1807. J4 -z6,6_ _2,84 _6.50 _Z_.20 8 77 28

4584.9) Z0.$1 189.99 357.59 67.59 ZO 50 23

1001,47 -19,06 355.89 555,19 118,91 9 19 5Z

4363.77 17.8| 171.99 356.17 63.8Z ZI 37 ZI

OIrFERENrIAL CC_RECTIONS

TDE-I.5973 TRA J.2629 7C3-6,Z020 8AU 1.J843

ROE .1635 RRA .1823 RC3 -.3710 FAU .0Z906

F0E -,?050 rRA .6829 FC3-1.7646 86P 17754

BOE 1._659 8RA 1.21"60 8C5 6.2131 FSP -617

NID-CC_RSE EXECuT|ON ACCURACY

8GT 5585.6 SGR 465.4 $63 187.7

RR7 ,4835 RRF .4740 RTF ,9548

SGB 5605.0 RZ3 .0224 R13 .9348

SGI 5590.Z SGZ 407.1 tHA 2.32

LAUNCH DAT£ NAY l J964

7.592 OPA 11.04 RAP 130.16 ECC 1.Z347

PO CST TIN INJ Z LAT INJ Z LONG

1466.5 -1Z.57 25.Z5

4Z50,? 16.34 20Z,57

2207.5 -?_.J_ 3.B3

3984.9 17.10 162.68

1001,5 -l_,08 349.06

5163.8 19.11 164.81

CIRBIT DETERNINATION ACCURACY

5T 2436.1 $R 26J.7 $S ?50.J

CRT -,8425 CR$ .7759 C$T -,9925

LSA 2556.9 NSA 165.7 5SA 24.4

ELJ Z446,1 EL2 140,4 ALF 174.81

FLIGHT T_N_ JB4.00 ARRIVAL DATE NOV 1 1964

ozSrANC[ 534.22?

26.047 GAL 3.40 AZL 9Z.48 HCA 262.10 SNA

37.Z45 GAP 1|.75 AZP 89,66 TAL 168.89 TAP

?5.60 ZAP 167.11ETS 315.?0 ZAE 130.61 [TE

HELIOCENTRIC CONIC

RL 150,75 LAL -.00 LOt. _0,65 VL

RP 101.48 LAP 2.46 LOP 1Z2,73 VP

RC 174,190 GL -16,74 GP -9,39 ZAL

PLAN[TC_ENTRIC CON|C

C3 15,285 VHL 3,_10 OLA -3,52 RAL 144.28 RAO 6567,8 VEL JJ.691 PTH Z,06 vHP

IZZ,6Z [CC ,25653 [NC 2.4827 Vl 29.557

71.00 RCA 9_.62 APO 151.62 VZ 35.25?

187,71 ZAC 70_85 ETC 265,29 CLP-ITI,IE

7,803 OPA |0,88 RAP 182.5A ECC 1.2516

LNCH AZNTH LNCH TINIE L-I T|NNE INJ LAT

90.00 6 4_ 33 ZO4Z.99 -15.07

90.00 Z7 54 Zl 4905,24 Z0.67

I00,00 8 8 15 1785.90 -16,01

I00.00 19 17 20 4637.57 21,64

110,00 9 1Z 43 1584.06 -18.51

110.00 ZO _9 21 4di2.17 24._5

OIFFERENT|AL C(_RECT|ON8

tOE-l,6967 TRA 1.4844 TC3-5.8242 BAU 1.19Zl

ROE .1742 RRA ,1915 RE5 -.3520 FAU ,0271!

F0E -.7254 FRA ,9248 rC3-1,5553 8SP 17910

80£ J.7057 8RA 1,4967 8C3 5.8_37 rsp -599

INJ LONG INJ RT A$C |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAY INJ 2 LONG

_,90 ,B| 1|4,26 ? 22 36 1445.0 -|1,67 23.87

213.41 2.18 70,2| 19 16 6 4305.Z 17,79 205,92

il.54 .36 115.59 8 38 1 1185.9 -12.43 4,58

193.34 1,79 68.86 _0 34 38 4037.6 18,58 185.88

354.87 359.00 119.27 9 39 8 984.1 -14.47 348.08

l?_10J ._ 6_'12 21 42 55 3812.2 20.67 L67.69

N|0-CCIJRSE EXECUTION ACCURACY O2817 DETERNINATION ACCuRAC_

SGT 5627.9 SGR 460.0 SG$ 181.5 ST 2574.8 SR 268.9 SS ?67.9

RRT .4483 RRF .4367 RTF ,956| CRT -.8554 CRS ,7727 CST -.9939

SG8 5646.7 R23 .0166 R13 ,9362 LSA 2694.9 NSA 168.4 SSA Z2.B

961 5631.? SG2 411.0 ?HA 2,11 ELI 2584.6 EL2 147.3 ALF 175.00

LAUNCH D&T[ NAY 1 1964 FLIGHT T|NE 186.00 4RRIVAL D4T£ NOv 3 1964

HELIC_ENTRJC CONIC

RL 150,75 LAL -.00 LOt. 220,65 VL

RP 107.48 LAP 2.59 LOP 126.00 vP

RC 176.096 GL -16.82 GP -9.04 ZAL

PLANI[TOCENTRIC CONIC

C5 16.491 VHL 4.061

CNCH AZNTH LNCH TIME L-1 TI1_[ INJ LAT

90.00 7 9 II 2023.79 -14.53

90.00 17 57 26 4958,91 21,87

JOO.O0 8 2g ZO 1768o46 -15.49

100.00 19 21 1 4689.44 22.88

$I0,00 9 31 5I 1570.63 -18,06

110.00 20 34 J8 4460.0? 25.57

DIFFERENTIAL CORRECTIONS

TOE-I.g399 TRA 1.7193 TC5-5.4_6_ 8AU 1.19_1

ROE ,186Z RRA .2002 RC3 -.2945 FAU .OZSZO

FOE -.7443 FRA .9663 FC3-J,3ZZ8 06P JBO?4

60E ].8492 5RA 1.7309 eC5 5.4542 FSP -582

DISTANCE 539.?96

26.001 GAL 3.97 AZL 92.60 HCA 265.35 SNA 122.55 ECC .24165 LNC 7.5965 VI 29.557

57,215 GAP 12.]4 AZP 89.79 TAL 167,53 TAP 72.69 RCA 92.79 APO 151.92 V2 35.259

70.43 ZAP 167.96 ETS 313,58 ZAE 150.58 [TE 187.42 ZAC 71.53 ETC 262.78 CLP-IT2.01

0LA

INJ LC_G _NJ R7 ASC ]NJ AZMTH |NJ T|NE

29.75 4.75 114.57 7 4Z 55

716.89 6,61 71.55 19 20 7

10.51 4,28 115.89 8 57 48

196.70 6.29 70.22 20 39 10

354,08 2,87 119,53 9 5? 42

178.11 5.12 66.50 21 48 38

N|0-C(_JRSA[ [XI[CuTION ACCuRACT

$GT 5664.3 $GR 454.4 SG3 ]75.6

RRT .412Z RRF .3991 RTF .9376

S_8 5682.5 R23 .0116 RJ3 .9376

SGI 5667,4 SGZ 415.8 THk 1,90

-4.68 RAL I47.26 RAD 6567.7 VEL 1|.742 PTH 2,07 VHP 8.027 0PA 10.64 RAP 154.95 [CC 1.2714

PC) csr TIN INJ 2 LAr INJ Z LONG

1425.8 -11.O9 22.76

4358.9 19.15 209.Z?

1166.5 -11.89 3.57

4089.4 19.97 189.10

970.6 -13.99 347.33

3860.1 22.17 170.61

ORBIT OETERN[NAT_ON ACCURACY

ST 2699.7 SR 276.3 SS ?82.3

CRT -.8300 CR$ .7728 CST -.9950

LSA 2819,0 NSA l?I.2 SSA 21.4

ELI 2709.5 EL2 155.5 ALF 175.13

LAUNCH DATE HAY 1 1964 FLIGHT TIM{ 188.00 ARRIVAL OATE NOV 5 1964

HELJC_ENTRIC CONIC

RL 150.75 LAL -.00

RP I07.47 LAP 2.7|

NC 177.966 GL -16,80

PLAN_TOCENTRIC CON JC

C3 17.902 VHL 4.Z_1

LNCH AZNTH LNCH TZM( L-| 1114( INJ LAT

9D.DD 7 2_ 3& _DOB.gJ -J4.JJ

9_,00 18 0 53 5011.68 _2.96

|00.00 8 47 52 175_,3_ -15.10

lO0.O0 19 24 57 4740.35 24.01

110,00 9 A9 32 1561.18 -17,?4

I10,00 ZO 39 26 4507.42 _6.82

OIFFERENT[AL CC_RECT_ON$

TOE-1.9864 TNA 1,9M4 TC5-5.0177 8AU I.L)OZ5

ROE .1998 RRA .20B1RC3 -.2583 FAU .02535

FD[ -.7617 FRA J.0079 rC3-1.1292 BSP 18220

BOE 1,9964 8RA 1,9795 8C3 5.0244 FSP -565

DISTANCE 345,5213

L(_. 2"ZO,65 VL 25.956 GAL 4.57 AZL gz.?l I'_A 268.59 SNA

LOP |29,25 VP 37,185 GAP IZ._8 AZP 89.93 TAL 165.77 TAP

GP -8.73 ZAL 6?.3? ZAP 168.76 ET$ 311,09 ZA[ J_,56 ETE

I22.09 ECC .24716 INC Z.7089 vl 29.55?

74.37 RCA 9J,9J APO 152.27 vZ 35.260

187.15 ZAC ?Z.Zl 6TC 262.28 CLP-172.89

0LA

|NJ LONG INJ RT ASC [NJ AZNTH [NJ T|N[

2B,88 B,73 1_4,8J 8 Z 23

220,37 ||.23 ?2.96 ]9 24 Z5

9,?Z 8.26 116.11 9 16 4?

200.0? ]0,86 71.64 ZO 43 58

333.54 6.80 119.71 10 15 33

IBI,22 9.72 67.96 21 54 34

N[0-COIJRSE EXJ[CUTZC_q ACCURACY

$GT 5695.8 SGR 448.5 SG3 ]69.?

RRT .3754 RRF ,3611 RTr .939!

$G8 5713.4 RZ5 .00?4 R13 .9391

SGI 5698.3 SGZ 415.5 THA ].?0

-5.76 RAL 150.16 RAO 6567.7 V[L 11.802 PTH Z.09 VHP 8.263 0PA 10.35 RAP 137,31 ECC J.2946

PO C$T T|N |NJ Z LAT [NJ 2 LO_G

|406.9 -|0.64 21.69

4411.? 20,42 Z|Z,63

1|55.3 -1|.47 2.82

4140.5 21.28 J92.33

961.2 -13.65 346,B1

390?.4 23.59 173.55

(_RB|T 0ET[RNINAT[ON ACCURACY

ST 2810.3 SR 285.6 55 793.5

CRT -.8262 CRS ,7741 CST -.9956

L$A 2928,6 NSA 174.0 554 20.2

ELI 2820,1 EL2 159.Z ALF ]75,2_

I 725



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964_

LAUN(H OAr[ NAY J 1964 FLIGNT TIN( 190.00 ARRIVAL OAT[ NOV T 1964

HEL|OCENTRJC CONIC 01STANCE $50.79Z

RL 150.79 LAL -.00 LOL ZZO.09 VL ZS.91Z GAL 5.Z0 AZL 9Z.BZ NCA ZTI.84 SMA IZI .83 ECC .ZS3J4 vl Z9.557

Re 107.47 LAP Z.SZ LOP 132o30 vP 37.1S4 GAP 13.04 AZP 90.09 TAL 164.23 TAP ?6.0? RCA 90.99 VZ ]9.26D

RC 379._55 GL -16.?0 GP -8.4f ZAL 64.41 ZAP 169.$2 IrTS _O8.18 ZAl[ I)0.53 IrTE 183.9| ZAC ?2.88 CLP-I?3.?7

PLAN( TO(ENTRI C CON|C

C._ 19.545 VNL 4.421 DLA -6.75 RAL 1SZ.99 RAO 6569.8 VEL I1.891 PTH 2.1J VHP 8.S18 OPA 9.97 RAP 139.68 rCC 1.3Z19

LNCH AZMTN LNCH TIM( L-I V|M( IN) )AT |NJ LONG IN) RT A$C XNJ AZNTH |NJ TIN( PO (:ST TIM IN) Z LAT |NJ Z LONG

90.00 T 4T 41 1998.33 -13.80 28.29 12.98 114.99 B 21 0 1398.3 -10.32 21.28

90.00 18 4 33 9083.54 23.98 ZZ3.85 15.84 ?4.4) 19 28 59 4483.5 21.59 Z18.98

100.00 9 5 49 1746.)0 -14.83 9.19 ]2.2? 116.26 9 )4 85 ]1A6.3 -11.18 2.}0

|00.00 19 29 1' 499D.BO 25.05 203.44 15.49 93.13 2[) 48 58 4190.8 22.50 ]95.5T

JlO.O0 J0 8 4Z 1555.68 -17.35 353.ZZ 10.78 119.81 10 )Z 38 955.? -|3,45 346.50

J.tO.O0 ZO 44 43 4534.20 21.97 184.)? 14.39 69.30 ZZ 0 37 3954.2 24.93 JY6.53

INC Z.821!

APO 15Z.67

ETC 261.80

OIrKER[NTZAL CC_#[CTJONS

TO[-Z.I 3_ TRA Z.Z9eO TC3-4,5986 8AU 1.ZO30

ROE .Z149 RRA .2191RC3 -.ZZ40 FAU .02148

FOE -.7783 YRA 1.091A FC3 -.9919 Blip IBZ6Z

ROE 2.]438 (IRA Z.Z464 BC3 A.6040 FSP -544

LAUNCH DATE NAY 1 196A

H_LIOCENTRIC CONIC

RL JSO.?S LAL -.00 LCt. _D0.85 VL

RP 109.48 LAP Z.92 LOP 133.73 VP

RC 181.?04 GL -16,$Z GP -8.19 ZAL

PLAN_.T(X£NTR|C CONIC

C3 2].454 VffL 4.632

LN(H A2MTH LNCH ?IN[

90.00 B 3 Z9

90.00 18 8 Z?

JO0.O0 9 23 9

1OO.00 39 33 28

1)0.00 10 23 0

110.00 LPO 30 6

N|D-COU_$[ EYdECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

_,T $717,5 $G41 442.3 SG) |64.0 ST Z50Z.Z 3R Z91.0 33 800.2

RRT .3_10 RRlr .)236 RTF .9404 CRT -.8234 CR3 ,7754 CST -.9965

SGB 5734.6 RZ) .OOa3 RI) .9403 LSA 3_]9.3 NSA 17T,1 SSA 19.0

$G1 3719,3 SGZ 416.I THA 1.5| EL) 29]2.2 ELZ J64.6 ALF 195.26

FLIGHT T|M( 198.00 ARRIVAL 0ATE NOv 9 1964

OISTANC_ 336.203

25.868 GAL 5.86 AZL 92.9) NCA 275.09 SNA 1ZI.58 ECC .25962 |NC 2.9338 vl 29._57

37.122 GAP 13.52 AZP 90.26 TAL 162.69 TAP 77.78 RCA 90.01APO 153.14 v) 35.259

61.98 ZAP I_.ZZ [TS _4.?9 2AE 1_O.49 [T[ 186.68 ZAC ?3.54 ETC 28].53 CLP-174.64

OLA -7.84 RAL 155.89 RAO 638?.9 VEL |/.951 PTH Z.J3 VNP 8.789 DPA 9.54 RAP 142.04 [CC J.353J

L-I T|M( |NJ LAY IN) LONG IN) RT ASC IN) A2NTH _NJ T|M( PO CST TIM JNJ 2 LATJNJ Z LONG

1991.99 -I).8Z Z?.86 16.84 115.07 8 38 41 1392.0 -10.13 20.92

5114.45 24.84 229.32 20.30 ?5.95 19 )3 41 4514.4 ZZ.6T 219.52

1741.4/ -14.M 8.91 ll,3l 116.33 9 52 Jl 1141.4 -11.03 Z,O2

4840._4 23.98 Z08.8_ 20.17 74.68 Z0 54 8 4240.2 23.65 19B.81

1554.0£ -1?.50 153.12 14.75 119.84 10 48 54 954.0 -J3.40 346.41

4600.40 29.03 189.35 |_,11 71.11 2_ 6 47 4000.4 Z_.18 |79.55

DI¢¢EREN?IAL COt'R[CTJONS

T0[-2.2884 TRA Z.5146 TC3-4.1829 8AU 1.ZO39

ROE .Z313 RRA .ZZ09 RC3 -.1928 rAu .01978

rOE -.7924 FRA 1.0931 FC3 -.7982 89P 18395

ROE 2.5OO! 8RA 2.S243 BC3 4.1973 rsP -529

NIO-C(X_R$£ EXI[CuTION ACCURACY ORBIT OETERNJNATION ACCURACY

SGT _740,2 $GR 435.6 SG) 158.6 ST 298_.3 SR 2gT.9 SS 80_.8

RRT .2992 RRF .2846 RTF .9424 CRT -.8225 CRS .7788 C3T -.997!

SGB 9758.? RE3 .0(312 R13 .9424 L$& 3101,7 NSA 179.4 3SA 18,0

SGI 5741.7 $82 A13.5 THA 1.31 ELI 2995.6 EL2 168.9 ALF 195.29

LJUNCN DATE NAY I 1964

NELIO_ENTR|C CONIC

RL 150.?9 LAL -.O0

RP IO7.48 LAP 3.02

RC 185.533 GL -16.28

PLAI_TOCENTRIC CONIC

C3 25.669 VNL 4.865

LNCN AZNTff LNCH TIM(

SlO.O0 8 22 18

90.00 18 12 32

I00.00 9 39 32

I00.00 19 37 58

IJ'0,OO 10 38 26

110.O0 Z0 55 34

FLIGNr TIM( 194.00 ARRIVAL 0ArE NOW 11 1964

DISTANCE 561.550

LOt. ZZ0.65 YL Z5.825 GAL 8.57 aZL 95.05 HCA 278.33 SXA 121.35 ECC ,26666 INC 3.04 T6 vl Z9.557

LOP 139.00 VP 37,091 GAP 14.04 AZP 90.44 TAL 161.17 TAP ?9.50 RCA 88.98 APO 153.68 VZ 35.Z56

GP -?.9£ ZAL 58.87 ZAP 170.87 [TS 300.85 ZAE 130.45 ET[ 188.49 ZAC 74.19 [TC 260.88 CLP-]TS.SZ

OLA -8.46 RAL 158,31 iA0 6568.0 VEL 12.044 PTM 2.15 VNP 9.0?9 OPA 9.07 RAP 144.38 ECC 1.3895

L-I TIM( IN) LAT IN) LONG IN) RT ASC IN) AZNTH IN) TIME PC' CST TIN INJ 2 LAT IN) 2 LONG

1989.74 -13.55 27.72 20.91 115.10 8 55 29 1989.7 -10.06 20.79

5164.39 25.62 230.77 25.18 77.51 19 38 36 4564.4 Z3.65 222.65

1740.55 -14_66 8.85 20.36 116.15 10 8 3) 1140.6 -I1.00 1.99

4888.$1 28.81 210.19 24.89 78._6 ZO 59 27 4288.8 24.66 202.05

1556.15 -17.57 353.24 18.75 119.80 lI 4 Z) 956.1 -13.47 346.53

4645.98 30.00 190.75 Z).$? 72.78 22 13 0 4046.0 27.33 182.56

OICFERENTIAL CORRECTION8 NI0-C(X_$_ [X[CUTZON ACCURACY

TOE-Z.4480 TRA 2.8102 TC3-3.7998 BAU 1.Z022 SOT 3737.4 $GR 428.5 SO) 153.3

ROE .2493 RRA .22_4 RC3 -.1639 FAU .0|813 RRT .2592 RRt" .2450 RTF .9444

rOE -.8078 FRA 1.13_$ FC3 -.6630 8SP 18909 SG8 5773.3 RZ) -.0011 El3 .9444

ROE 2.4807 8RA Z.8192 8C3 3.7993 ¢SP -513 SGI 5758.5 SG2 413.8 THA 1.11

LAUNCH DATE MAY 1 1964 FLIGHT TINE 196.00

NELIOCENTRIC CC_IIC DISTAK[ 566.818

RL 150.73 LAIk -.00 LCI. _.85 VL 25.78Z OAL 7.31 AZL 93.16 HCA Z81,38 liMA

RP 107.49 LAP 3.10 LOP 142.23 VP )?.039 GAP 14.59 lZP 90.84 TAL 15_.67 TAP

RC 185.342 GL -19.99 GP -?.74 ZAL 39.)O ZAP 171.46 [T$ 296.29 ZAE 130.40 [T£

PLAM(TOCENTRIC CONI(

C3 26.23? VHL 5.122 OLA -9.19 RAL 160.82 RA0 8568.1 VEL 12.150 PTH Z.IB VHP

LNCH AZNTH LNK_H TIN( L-J TIN( IN) )AT |NJ LONG JNJ RT A$C IN) AZNTH IN) TJN£

90.00 8 38 5 1t9|.50 -13.8! 21.83 Z4.98 113.07 9 II 17

90.00 18 18 46 5213.39 28.30 234.19 Z9.89 99.10 19 43 39

lO0.O0 9 54 56 1743.59 -14.75 9,0) 24.41 116.30 I0 24 0

)_O.00 19 42 35 4938.51 Z7.54 213.55 29.59 ??.89 Z1 4 53

110.00 10 32 57 1561.9(3 -17.73 $51.$8 22.74 119.70 li IB 59

110.00 _1 1 S 4890.93 }0.85 193.97 28.85 74.50 ZZ 19 16

0IF_£RENT|AL CORR£CT|ON$ NIO-C_U_$_ E:IU[CuTION ACCURACY

TD[-Z.612A TRA 3.1_39 TC3-3.4112 BAU 1,1973 $GT 3?68.9 $GAt 421,0 SG3 148.3

ROE .2889 RRA ._$4 RC3 -.1394 FAU .01851 RRT .2198 RRF .Z044 RTF .9466

¢0E -.RZZ? rRA 1.1998 FC3 -.5449 89P 18599 $GB 3?84.3 R23 -.0029 RJ) .9466

808 Z.6ZSZ 8RA 3.1322 BC3 3.4140 FRP -497 $GI 5769.? $GZ 410.8 THA .92

ORBIT 0ETERNINAT|ON ACCURACY

ST 3054,7 8R 304.5 83 81].4

CRT -.8226 CRS .?829 CST -.997§

LSA ]170.1MSA 18],4 8SA 17.1

ELI 3065._ EL2 172.6 ALe 275.30

ARRIVAL DATE NOW 13 J964

1_1.08 ECC .2743) INC 3.J653 Vl _9.557

81.25 RCA $7.87 APO J54,50 VZ 35.256

1_6.27 ZAC 74.85 CTC 260,44 CLP-J76.59

9.392 OPA 8.55 RAP 146.92 ECC 1.4338

POCST TIN JNJ Z LAT IN) Z LONG

1391.5 -i0.11 20.89

4813.3 24.53 225.97

1145.6 -11.10 2.J5

4338,5 25.59 205.29

961.9 -13.68 548.85

4090.9 28.42 J85.61

ORBIT OETER_INA ?ION ACCURACY

ST 3110.9 6R 310.? 39 814.6

CRT -.8237 CRS .?874 CST -.9979

LSA 3225.5 N5A 183.1 $SA 16.Z

ELI 3121.4 EL2 175.6 ALF 175.28

I ?28



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. I, 1964 )

LAUNCM OAT[ MAY 1 1964

HELIOCENTRIC CONIC

RL 150.75 LAL -.00

RP 107.50 LAP 3.17

eC 187,111 GL -15.66

PLAN(TOC[NTR|C CONIC

C3 19.215 VHL 5.405

LNCFF AZNTH LNCN T]N_

90.00 8 51 51

90.00 18 Zl 8

100.00 10 9 ZZ

100.00 19 47 Z0

110.00 1] 6 35

110.O0 Z) 6 36

FL]GMT TIME ]98.00

0ZSTANCE 57].998

LOL 220.65 VL Z5.759 GAL B.IO AZL 93.Z8 NCA 284.8Z SNA

LOP 145.50 VP 57.0Z? GAP 15.17 AZP 90.84 TAL 158.19 TAP

GP -7.55 ZAL 53.84 ZAP 171.98 ETS 291.04 ZAE 130.14 [TE

110.84 [CC .Z8Z64

e$.0Z RCA 86.69

186.08 ZAC T5.47

DLA -9.84 RAL ]6),ZZ RA0 6568.Z VEL 12.Z71 PTH Z.Zl VHP

L-| T]l_ IN] LAT IN] LC_G |NJ RT ASC IN] AZNTH IN] TIN]

]997.09 -13.77 18.18 19.04 114.99 9 16 9

5Z61.Z9 Z6.87 157,58 34.56 80,T1 19 48 50

1750.)Z -14.95 9.45 Z8.46 |16,19 l0 38 )Z

4988.)0 18.16 118.88 14.11 79,54 Zl 10 Z3

|57].14 -18.07 554.l] 16.73 1|9.5Z II )Z 46

4735.Z4 51.8Z I_?.ZO 3).45 76.Z8 ZZ _5 }2

N/D-CGeJR_ EXECUY/ON ACCURACY

SGT 5773.4 sr._ 419.Z $G3 ]43,4

RRT .J753 RRIr .1635 RTF .9488

S&e 5788.] RZ) -.D(]37 RI5 .9488

SGI 577).8 SGZ 405.8 'THA .?Z

DIFFERENTIAL CO_R£CTIONS

TO[-2.7788 TRA ).480) YC3-3.0595 84U J.J880

ROE o2901RRA .ZZ�? RC3 -.]JS8 FAU °0|489

F0G -.8161 FRA 1.Z282 FC) -.4411 88P 1859Z

8OE 2,7959 8RA ).4679 8C) ).0416 FSP -479

4RRIVAL DATE NOV 15 1964

LAUNCN DATE NAY ] 1964

]NC ).Z817 vl 29.557

APO 155.00 vZ 55.253

ETC Z60.OZ CLP-I??._?

9.718 0PA 7.98 RAP 149.01 ECC 1.4806

PO CST TIN [NJ Z LAT IN] Z LONG

159?.1 -10.Z9 Zl.ZI

4661.) Z5.51 ZZ�.Z6

1150,3 -1].$1 Z.$5

4_81.$ Z6.45 Z08,51

97|.] -14.0] )47.36

4]15.Z Z9.41 188.68

_81T OET£RN_NAT|ON ACCURACY

ST 11_J.8 _R 116.3 SS 815.9

CRT -.8251 CRS .79|8 CST -.9982

LSA 5Z85.8 NSA 184.6 SSA 15.5

ELI 316Z.6 ELZ 178.1 ALF ITS.Z5

FLi_T TII_ Z00.00 ARRIVAL OATE NOV 17 ]964

HELIOCENTRIC CONIC

EL 150,75 LAL -.(_

RP 107.51 LAP 5.Z4

_C 188.901 GL *13.19

PLAN[TOCENTR;C C_|C

C3 32.671 VNL 5.716

LNCM AZMTH LN_N ti_

90.00 9 6 38

90.00 18 15 37

JO0.O0 JO EZ 48

100,00 19 5Z 8

110.00 l] 19 18

I10.00 11 12 8

O/FFERENT]AL CCWRECTION8

TD£-Z.958] TRA ).8151 TC3-Z.6931 8AU 1.1771

RO[ .5118 RRA .E189 RC) -.0910 YAu .01359

FOG -.8515 FRA 1,2729 FC3 -.5548 BSP 18871

80[ 2.9?16 8RA 3.8ZO0 BC3 Z.6948 FSP -485

DISTANCE 577.0?Z

LQ. Z_v0.65 VL Z5.698 GAL 8.94 AZL 93.40 N(4 Z88.07 SNA IZ0.6I ECC .Z9173 INC 5.4057 vl 19.557

LOP 148.75 VP 16.994 GAP 15.81 AZP 91.06 TAL 156.14 TAP 84.81 RC4 85.41 APO 155.79 v8 35.249

GP -?.37 ZAL 51.5Z ZAP I?Z.40 ETS 185.06 ZA[ I_0.Z? [TE 185.91 ZAC 16.10 [TC 259.62 CLP-178,15

OLA -10.41RAL ]85.51 NA0 GSM.$ V£L lZ.4|I PTN Z.Z4 VHP 10.09Z OPA 7.18 RAP |5|.)Z ECC 1.537T

L-1 T_N( IN] LAT _NJ LONG _NJ RT ASC _NJ AZNTH IN] Y|NI[ PO CSr r_N |NJ Z LAT [NJ Z LONG

Z008.38 -14.01 ZB.TI )).08 I14.85 9 40 4 1408.4 -]0.57 Z1.75

5108.19 27._4 240.94 39.2) 82.)9 ]9 84 6 4708,2 Z8.00 232.5)

J780.81 -J5.18 J0.04 )2.48 ]J 6.02 ] O $Z 9 ]I60.6 -1].64 3.12

5019,]8 28.69 2113.J9 39,0J BJ.ZJ Z] 1_ 5? 44Z9°Z Z?,J? ZJI.?Z

1581.69 -18.49 )54.84 )0°?J Jig.z? ]J 45 41 98),7 -]4.4) _48,06

4178.85 31.18 Z00.43 38,15 78.08 ZZ 31 46 6178.9 )0.30 191.77

RIO-COURSE [X[CUTIOIq ACCURACY CI_SIT DETERMINATION ACCURACY

SOT 5776.0 $GR 405.0 885 138.7 ST 5185.6 SR 121.2 S) 818,1

RNT .1_04 RRF .IZ0) eYF ,9514 CRT -.827? CRS .7974 CST -.9985

SG8 5790.Z RE) -.0044 el) .9514 LSA )299.4 NSA 185.2 SsA 14.7

SGI 5776.2 $GZ 401.5 THA .55 ELl 3]96.? ELZ 179.6 ALF ITS.Zl

LAUNCH DATE NAY I 1964

HELIO(ENTNIC CONIC

RL 150.75 LAL -.00

RP 107.52 LAP ).Z9

lC 190.651 GL -14.89

PL4NETOCENTRIC CONIC

C5 )6.689 VNL 6.057

LNCH AZNTN LNCN Tim I[

90.00 9 19 Z3

90.00 18 $0 ]Z

100.00 10 55 ]6

100.00 ]9 57 0

z]O.O0 ]1 31 8

]10.00 Z] 17 58

FLIGHT TIN( TOT.D0 ARRIVAL DATE NOV 19 1964

01STANC( 58Z.OZ5

LO¢ Z2'0.65 VL Z5.657 GAL 9.84 AZL 9).55 NCA Z91.51 SNA lZ0.)8 ECC .30168 INC 5.5303 Vl Z9.$57

LOP 15Z.00 vP 58.961 GAP 16.49 AZP 91.Z8 TAL 155,35 TAP 86.64 RCA 84.06 APO 156,69 v_ 35.245

GP -7.20 ZAL 49.35 ZAP l?Z.75 (TS Z78,55 ZAE 150.18 ET( 185.74 ZAC 76.72 ETC 159.24 CLP-]?9.05

OLA -10.9] RAL 167.68 RAO 6568.4 VEL 12.57Z PTH Z.28 YHP

L-1 TIME |NJ LAT IN] LONG IN] RT ASC IN] AZNTfl IN] TIM_

Z019.11 -14.40 19.47 37.09 114.85 9 5_ Z

5_55.99 Z7.71 Z44.Z4 45.8? 45.94 19 59 Z6

1774.10 -]5.6F 10.85 3_.47 115.79 ]1 4 50

5074.05 Z�.]I ZZ).48 4).89 8_.88 Z| 21 14

1599.38 -19.0] 335.78 34.66 118.96 1l 57 47

4821.73 )Z.83 Z01.85 45.09 79.9] ZZ 57 59

DIFFERENTIAL CORRECTIONS

TDE-),I40) TR4 4o1889 TC9-Z,5873 BAU J,I617

ROE .3370 RRA ,ZZ_ Re) -.0748 F4U .01191

rOE -.8672 FRA I.)ZZO FC3 -,_BlZ 8SP 18755

80().158) BRA 4.1950 BC) Z,5684 FSP -451

N/D-COURSE EXECUTION ACCURACY

SOT 5775,4 8(_ 396,5 803 ]34,Z

eRT ,0816 RRF .0757 RTF .9541

SOB 5787.0 eZ3 -.004_ R]5 .954)

S&l 5773.5 8G2 595.1 TNA .35

LAUNCN OAT[ NAY | 19_4

10.488 OPA 6.74 RAP 151.58 ECC 1.6038

P_ CST TIN IN] Z LAT IN] Z LO_IG

1419.1 -10.95 ZZ.49

4r54.0 76.59 135.75

1|74.5 -lZ,07 ).91

4474.0 ZT,SZ 614.90

999.4 -15.01 )48.94

4221.? 31.09 ]94.86

CIRBJT 0ET[eNJNATJON ACCURACY

ST 5708.8 SR 3Z5.4 S) 820.1

CRT -.8109 CRS ,8031 CST -.998?

LSA 512Z.7 NSA 185.2 SSA 14.1

ELI )ZZ0.Z EL] 180.4 ALF 175.17

HELIOCENTRIC CONIC

RL 150.75 LAL -.0_ LOt. |_0,65 ¥L

RP 107,54 LAP $.38 LOP 195.25 VP

RC 19_,185 GL -14.47 GP -7.05 ZAL

PLAN_.7OCENTR_C _ON|C

C) 41.169 VHL 8.436

LNCH AZNTN LN(,ff TII4[

90,00 9 9] 8

90.00 18 34 50

]00.00 10 46 48

100.00 ZO I 54

110.00 11 4Z 4

110.00 Zl 21 5

DIFFERENTIAL CORR(CTI(_4_

TOE-5.33_8 TRA 4.5896 TC)-Z.08)) 8AU 1.1416

ROE .)eZ9 eRA .ZZO5 RC) -.0592 F4u .0104?

rOE -.8838 rRA 1.1719 FC5 -,_191 8SP 18764

BOG 5.3515 BRA 4.5949 8C) Z,064Z FSP -4)7

FLIGHT TI_ Z04.00 AReIVAL DATE NOV Zl 1964

01STANCE 586.8)6

15.616 GAL 10.81 4ZL 91.66 H_4 Z94.55 S_A I Z0.15 ECC .51259 [NC ).6615 vl 19.557

16.919 GAP 17,Z_ AZP 91.51 TAL ]55.95 TAP 88.51 RCA 8_.59 AP_ 157.7] v2 15.140

47.17 ZAP ]7Z.95 (T8 171,00 ZA( 1_O.07 (T( ]85.58 Z4C 77.)4 (TC 158.88 CLP-179.96

OLA -1|.34 RAL 169.74 RAO 65M.6 V(L IZ.75? PYH Z.)Z vHP ]0.918 OP4 6.08 RAP 155.81 ECC 1.6808

L-| T|N( IN] LAY |NJ L_I4G _NJ R_ AS_ |NJ AZNTH IN] 7[_[ P_ CST T|N ]NJ Z LAT IN] _ LONG

1015,19 -14,8_ ._,41 41,0_ ]|4.39 10 5 ) 1431.] -11.41 13.41

5)98,8) 17,99 147.47 48,48 85,54 ZO 4 49 4798,G 17,08 Z18.91

1791.14 -16.18 1|.86 40.4) 115.49 11 IG 37 1191.! -]2.60 4,88

5117.88 Z9.44 Z_8.M 48.)1 84.54 Zl 2? ]Z 4517.9 Z8.37 Z18.04

1817.94 -19.GZ )55.86 )8.5? 118.57 12 9 Z ]0]?,9 -15.66 )49.99

4881.81 )).19 Z06.88 47,77 81.75 ZZ 44 9 4265.8 51.79 197.94

N|0-(_I,_II_ (X_CUT|_ ACCURACY ClRB[T 0ETEeNINATZON ACCURACY

SGT 5768.0 $GR )87,9 $G) 119,8 ST 31_Z,7 SR 318.8 S$ 811.5

RRT .0)47 RRIr .OZ�Z RTF .95?0 CeT -.8)46 CRS .8091 CST-,9989

SG8 5779.1 RZ3 -.0041 e13 .95?0 LSA 3357.0 NSA ]84.7 9SA I),4

SG1 5768.D $GZ )87.6 TNA .]) EL) )Z_4.d ELZ 180,5 ALF 175.]Z

17_?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAT[ HAY ] 1964 rLZGMT Tlm£ 206.00 ARRIVAL OAT[ NOV 25 1964

_[LIO_[NTRIC C,ONZ(

RL 150.T5 LAL -.00 LOt. 220.65 VL

RP 107.55 LAP 3.36 LO_ 158.50 vP

RC 194.094 GL -14.04 OP -6.91 ZAL

PLAN{TO(ENTR|C CONIC

C) 46.839 VffL 6.844

LNCH AZNTH LNCH 71H1[

90.00 9 41 _3

90.00 18 39 32

JO0.O0 JO 57 IB

lO0.O0 20 6 49

110.00 1! 52 8

I10.O0 Zl 28 29

0|Fr[RENfIAL CC)IER_CTI(_Iq$

r0[-_.5314 7RA 5.0228 TC}-1.7771 8AU J.ll5Z

no[ .3905 RRA .ZIZ2 RC_ -.0459 rAu .00898

FOE -,9005 FRA |.43_) FC) -.1680 88P 1#715

BOE 3.5529 BRA 5.0272 8C3 1.777T FSP -42|

DISTANC( 391.476

25._77 _AL 11.84 AZL 93.B0 HCA 297.80 SNA 119.93 £CC .3_A58 INC 3.SOIS vl _9.587

36.896 GAP 18.OZ 4ZP 9|.?? TAL 152,63 T4P 90.48 RCA 8|.G0 APO 158,86 VZ 55.Z54

45.34 ZAP 173,03 ET8 263.19 ZA[ 129.93 ETE I85.42 ZAC T?.95 [TC 258.54 CLP 179,11

0LA -11.70 RAL 171.67 RAO 6568.8 VgL 12,969 PTH 2,36 VHP 11.390 OPA 5.59 RAP 158.03 ECC 1.7708

L-| TINt[ IN| LAT IN| LONG IN| RT A$C IN| AZMTH |NJ TIN( PC) CST TIN IN| Z LAT IN| 2 LOnG

Z054.22 -15.18 31.38 44.29 114.07 10 16 8 1454.2 -IZ.O0 24.53

5442.03 28.18 250.83 52.98 87.J2 Z0 10 14 4842.0 27.48 24Z.04

1810.91 -16.74 I).04 44.34 115.13 II 27 29 1210.9 -13.Z1 6.02

5160.55 89.87 Z29.8_ 52.88 86.18 21 32 49 4560.6 28.83 221.13

1619.23 -ZO.)! 358,11 42.A5 llB.ll 12 19 2? 1019.2 -16.39 3_1.19

4909.0_ 13._5 210.01 32.46 83.59 Z| flO 14 4305.0 )2.40 ZOI,OO

NIO-COUR$1E [XI[CuT|ON ACCURACY ORBIT 0[T[RN|NATIC_I ACCURACY

SGT 5755,1 SGR )79.1 861 129.? ST )Z29.8 SR 531.4 $$ 82_.9

RRT -.0|39 RRF -.0186 RTF .9600 CRT -,8181 CR$ .8150 CST -.9990

8G8 376_.6 RZ) ._0)) RI3 -.9600 LSA 3)40.9 NSA 185.7 $SA 12.8

SG| _?S).l $G2 379.0 THA 179,94 ELI 3237.7 EL2 180.0 ALF 17_.06

LAUNCH DATE NAY 1 1964 FLIGHT TIN[ 21311.00 ARRIVAL OATE F_V 25 1964

H[LIOCENTRIC CONIC

RL 150.75 LAL -.00

RP 107.57 LAP 3.)8

RC 199.784 GL -11.59

PLAN_7(XENTR;C CC_JC

C3 S).Z$Z VHL ?.297

LNCH AZNTH LNCH TJl4[

eo.oo 9 51 39

90.00 18 44 17

100.00 Jl 6 52

lO0.O0 ZO |1 44

110.00 12 I 18

110.OO 21 )3 48

OISTANCE 599.914

LOg ZZ0.85 VL 25.3_8 GAL 12.96 AZk 93.95 l'tCA 501.04 SNA 119.72 Ice .)3780 INC 3.9495 vl 29.557

LOP 161.75 vP 36.863 GAP 18,g0 AZP 92.04 TAL 1_1.36 TAP 92.39 RCA 79.28 APC) 160.16 v2 35,228

6P -6,79 ZAL 43.54 ZAP |72.97 ETa 255.|7 ZAE 129.76 ET£ 185.27 ZAC ?8.55 E?C 258.22 CLP 178.15

OLA -|2.00 RAL |71.49 RAO 85(t8.9 ¥[L I).214 PTH 2°4| vHP 11.907 OP4 4.68 RAP 160.20 ECC 1.8764

L-I TII_ IN| LAT IN| LON_ IMJ RT A$C IN| AZMTH IN| T|N_ PO C$T TIN |NJ 2 LA1 IN| 2 LONG

21078.16 -15.99 $Z,90 48.85 |13.69 I0 26 15 1476,2 -12.65 25.82

5484.08 Z8.Z9 253.?0 57.4| 88.65 Z0 15 4] 4884,1 27.80 245.0?

1831.48 -17,38 |4.40 48,19 ll4,?l |1 37 26 1213.5 -13.9l ?.34

5201.99 29.82 732.90 57.36 87.79 21 )8 26 4602.0 29.19 224.15

1651.00 -Z1,07 _$9.58 46,28 117._6 |2 29 ! 1061.0 -17.21 )_2.56

4945.21 53.91 213.12 5?.07 85.42 22 56 1] 4]45.2 32,91 Z04,02

ORBIT OETERNINATION ACCURACY

ST 3224.7 SR 333.1 SS 829.7

CRT -,8451 CR$ .8217 C$T -.9991

LSA 3341.4 N$A 181.8 SSA 12.2

£L1 3_37.0 [L2 178.4 ALF 175.01

OIFFERENTIAL CCI_R[CYZON8 NIO-COURS_ Eg[CUTION ACCURACY

T02-3.7489 TRA 5,4794 TC)-J.$JSZ BAU 1.081Z SGT ST)_,_ SGR 370.) SG_ lEA.7

ROE .4197 RRA .2007 RC) -.0349 rAU .007_7 RRT -.0698 RR_ -.0697 RTF .9632

FOE -.9200 FRA 1,4891 FC) -.|_31 8SP 18748 8G_ 3748._ R21 .0023 R]3 -.9632

8G[ 3.7701 B_RA 5.4811 BC3 1.5|8_ ¢$P -409 SGI 573_,7 SGZ 369.4 THA 179,74

LAUNCH OAT[ NAY 1 1964 F_IGHT TIN( 210.00 ARRIVAL 0ATE NOV Z7 1964

HELIO_ENfRI( CONIC 01STANCE 600.107

RL 1_0.75 LAL -.00 LOL Z'Z0.65 VL 25.500 GAL 14.18 AZL 94.11 HCA 304.2? 8NA 119.51 ECC .35242 INC 4.1076

RP 107._O LAP ).19 LOP 165.00 VP 56.8)0 GAP |9.86 AZP 92.32 TAL 150.15 YAP 94.43 RCA 77.39 APO 161.65

RC 197.4_2 GL -1$.13 GP -6.67 ZAL 41,87 ZAP 172.76 [75 24?.23 ZA[ 129.56 [TE |_5.|2 ZAC 79.16 ETC 257.92

PLAN_[r_CENTR[C CONIC

C_ 60.805 VHL 7,798 OLA -|2,24 RAL I75.1_ RAO 65_9.1 V[L 13.497 PTH 2.47 VNP 12,479 0P4 3.95 R4P 162._3 [CC 2.0007

LNCH AZNTH LNCH 71N( L-| T|N(_ IN| LAT IN| LONG ]NJ RT A$C [NJ AZMTH IN| TIM| PO CST TIN |NJ 2 LAY IN| 2 LONG

90.00 10 0 24 2100.74 -I6.6_ 34,40 52.64 113,Z4 I0 35 25 1500.7 -11,37 27.Z7

90.00 18 49 3 5524.56 28.32 238.6_ 61,74 90.14 20 21 ? 4924.6 28.04 Za8.D]

100.O0 |l 15 29 1858.51 -18.09 |5.93 51,98 |14,21 11 A6 27 1ZS8.5 -14.67 8,81

_00.00 ZO 16 )9 5242.03 29.89 2)5.88 61.?$ 89,16 21 44 1 4642.0 29.45 227.10

110.00 I| 9 35 1689.05 o2|.88 1.14 50.09 J16,94 12 37 44 1089.0 -18.09 354.06

lJ0.O0 Z] )9 2 4984.26 34.0_ 2|$.15 61.58 87,20 21 2 6 4584.) 3_.3_ 207.00

OIFFERENTIAL CCIRRECT_ON8 NIO-COUR$[ [X£CUTZON ACCURACY ORBIT 0E TERNINAYION ACCURACY

TOE-$._T&4 TRA $,9718 TC3-1.27_ BAU 1.0404 8GT 37|S.7 SGN 361.6 $G) 117.8 ST 3216.S SR 333.8 S$ 856.1

R0[ .4507 RRA .1855 RC) -.0259 FAU .008|4 RRT -,1200 RR_ r -.1232 RTr .9665 CRT -.8482 CR$ ,8285 CST -.9992

FO£ -.9419 FRA |.5529 FC) -.0875 88P 18749 SG8 5727.2 R21 .0009 RI) -.9665 LS4 3335.3 NSA 179.2 SSA 11,7

80£ 3,9999 8RA 5.9749 8C3 1.2799 FSP -197 8G1 5?|5°9 $G2 358.? THA 179.54 ELI 3229.0 EL2 176,2 ALF 174.95

V] 29.557

v| 35.Z20

CLP 177.18

LAuNC_ 0ATE NA_ 1 19G4 FLIGHT TII_ 2|2.00 ARRIVAL 0ATE NOV 29 1964

H(L|OC_NTRIC CONIC

RL 150.75 LAL -.00

RP 107.62 LAP $.3P

RC 199.099 _L -12.88

PLAH4[T_ENTR'_ C(_qIC

C5 69.744 VHL 8.351

LNCH AZNTH LNCH TII4(

90.00 10 B 8

9O.OO 18 5) 50

IOO.O0 I1 21 7

100.00 ZO 21 33

110.00 lZ 1_ 59

llO.O0 21 44 lO

LOL ZZ0.83 VL 23.464 GAL 19._ AZL 94.Z8q'_A 307.51 _NA 119.11 ECC °36864 INC 4.2?83 vl 29.557

_OP JR,Z4 VP 18,791 GAP ZO.�Z AZP 92.61 TAL 149.03 TAP 96.55 RCA 75.13 APO |63.29 v2 35.213

GP -6.56 ZAL 40,32 2AP 172,40 [78 2_9,63 ZA[ |29.32 ETE 184.98 ZAC 79.72 [TC 237.55 CLP 176.15

OLA -|Z,4| RAg 176.78 RAO 6569.) VEL 11.824 PTH 2,52 VHP |3.|I2 0PA ).22 RAP 184,41

L-_ T|N_ ZNJ LAT |NJ L_N_ 'JNJ RT &$C /NJ AZNTH IN| Y|I_I[ PO C$T TZN IN| 2 LAT

2J27.75 -|7.37 )6._ 56.)S 1|Z.72 10 43 36 J_ZT.8 -J4.14

5563.)8 28.2_ 259.90 6S.94 91.56 20 26 3) 49G$.4 28.19

1885;88 -18.85 17,61 55.69 113,64 11 54 52 1285.9 -|5,49

5280.48 29,8_ 23_.73 65.98 90,86 ZI 49 33 4680.5 29.G8

I?J?,|4 -Z2,73 2.88 53.76 ]|6,Z4 ]2 45 )_ ]||?,1 -19.02

5021,97 14.17 219,10 65.97 88,94 23 7 _2 4422,0 )3.84

D|F_[RENT]AL CONII_CTICNS

T01-4.217_ TRA 6,50_2 TCA-|.0GI3 8AU .9898

ROE .4837 RRA .1663 RC3 -.0187 FAU .00487

FO[ -,9658 rRA J.6225 _C3 -.0580 8SP 18741

802 4.24_5 BRA 8.5043 8C5 J,06|5 FSP -)85

_I0-COUR$1[ EXJ[CuTION ACCuRAC?

SGT 56_0.4 SGR 353.2 SG3 114.Z

RRT -.J848 Rm r -.|?93 R?F .9698

SGB 5701.) R23 -.000_ R13 -.969_

SGI 5690,? $G2 )47.| 7HA 179.34

(CC 2.1478

/NJ 2 LONG

28.87

25D,$4

|0,4_

229.94

355.?J

209.89

C_8|T D[T[RMZNAT|ON ACCURACY

ST 3202.2 SR )33.? $$ 84_._

CRT -.83)7 CR$ ,8555 C$Y -.999_

L$A 532).8 NSA 176.0 $SA 11.J

[L| 5214.9 EL2 173.1 ALF 174.90

J 728



JPL TM 33-99 EARTH--VENUS TRAJECTORJES (VOL. 1. 1964)

LAUNCH OAT[ NAY I |964 FLIGHT TJM[ 114.00 ARRIVAL _£TE O[C I |964

01STANCE 607.5A0

25.428 GAL 16.95 AZL 94.46 HCA _10.75 SMJ ]19.1Z E_C .386?0 INC 4.4645 Vl 29.$57

36.765 GAP ZZ.lO AZP 9Z.9Z TAL IAB.OI TAP 98.76 RCA 75.G5 APO 165,|8 vZ 35.Z04

38.92 ZAP 171.89 ITS 252.59 ZA[ 1Zg.0Z [T[ 184.83 ZAC 80,29 [TC 257.40 CLP 175.09

HEL|OC[NTRIC CONIC

RL |50.75 LAL -.00 LC_ Z_Z0.G5 VL

RP |07.64 LAP 3.38 LOP 17|,49 VP

RC ZO0,?ZA GL -lZ.19 GP -6.46 ZAL

PLANETOC[NTRIC CONIC

C) 80.384 VHL 8.966 DLA -|Z.SZ RAL |78.20 RA0 6569.6 VEL |4.205 PTH 2.59 VHP 15.81? 0PA Z.48 RAP 165,45 [CC 2.5229

LNCH AZNTH LNCH TJN[ L-J T]N[ IN| LAT |NJ LONG JNJ RT AS[ IN| AZMTH IN| TIM| PC) CST TIN IN| 2 LAT IN| 2 LONG

90.00 ]0 J4 5! 2|56,9B -18.15 37.87 _9o97 112,13 |0 50 4_ J557.0 -|4.97 30,62

90.00 JB 58 _8 5600.22 28.JB 26Z,J9 69.98 _2.9| 20 51 58 5000.2 28.29 253.53

J00.00 || 29 45 J_J5o52 -|9.64 |9.44 59._0 115.00 12 | AO 3)35.3 -38.36 12,]8

|00,00 20 26 25 _517. J1 29.8J 24J,A6 70.07 92.29 2J 55 2 47|7.| 29.81 232,65

|J0.00 |2 Z} 28 J747,08 -25.62 4,75 57.38 J15,46 12 5Z }5 J|47.1 -20.00 357.48

||0.00 2| 49 || 5058,12 34.18 221,9Z 70,Z0 90.61 23 15 29 4458°| 35.89 Z|2,69

O]rF[R[Nr_AL CC_RECrZONS N/O-[OURS| [KI[CUTION ACCURACY ORBIT 0[r[RNINATION ACCURACY

roE-4.4753 rRA ?,0794 re3 -.8605 6AU .9Z48 $Gr 5660.Z $GR 345.2 SG3 |10.9 Sr 5180.4 SR 552.? S$ 859,0

RO( ,3|88 RRA .|4Z3 RC3 -.0J53 rAU .O0_Og RRT -.Z45_ RRIr -,2572 RTF .9751 CRT -.8595 CR$ ,SAZ4 CSr -.9994

rO¢ -.991_ eRA |.6999 rC5 -.0_52 BSP 18621 SG6 56?0.7 RZ) -.002_ RI5 -.9731 LSA 3505.6 NSA |72.2 $SA 10.6

BeE 4.5055 eRA 7,0808 8C5 .8606 FSP -}72 SGI 5660.8 $GZ 554.6 THA 179.14 [11 3193.2 [12 169.5 ALF 174.85

LAUNCH OAT[ MAY | 1964 FLIGHT TII,_ 2|6.0l) ARRIVAL OAT[ O[C 5 1964

HELIOCENTRIC CONIC

RL 150.75 LAL -.00

RP 107.67 LAP 5,56

RC 202.327 Gk o11,72

PLANEZTOCENTRIC CCINIC

C3 93.J29 VNL 9.650

LNCH AZNTH LNCN TIN_

90.00 10 20 28

90,00 19 3 25

I00.00 l| 35 21

100.00 _ 31 14

||0.00 |Z 29 0

||0.00 21 54 4

0I$TANC[ 610.628

LC¢ ZZO.69 VL 25.399 GAL 18.55 AZL 94.67 NCA 313.98 SNA 118.95 [CC .40687 IN[ A.6695 vl 29.557

LOP 174.73 vP 36.755 GAP 25,4_ AZP 95.25 TAL 147.11 TAP 101.09 RCA 70.54 APO 167.32 vZ 35,195

GP -6.36 ZAk 57.65 ZAP 171.23 ITS 226.19 2A[ 128.67 ETE 184.68 ZAC 80.84 [TC 257.17 (LP 173.96

0LA -12.57 RAL 179.S0 RAO 6569.8 V[L 14.645 PTH 2.65 VHP 14.607 OPA |.75 RAP 168.42 [CC 2.5327

L-I T|NI[ JNJ LAT ZNJ LCNG ]NJ RT A$C INJ AZNTH IN| T]N1E PO CST T|N IN| 2 LAT IN| 2 LONG

2|88,25 -18.92 39,82 63.46 I11.47 10 56 57 1588.3 -15.84 52.50

5654.84 28.05 264,72 73.85 94.16 ZO 57 20 5034,8 28,52 256.06

|946,?0 -Z0,46 21.40 62.81 1|2.28 12 7 A7 1346,7 -17,26 14.07

5351.63 29.69 244.01 75.98 93.63 22 0 26 4751.6 29.88 235,Z1

1778.67 -24.53 6,75 60,90 114,59 12 58 58 1178,7 -2|.01 359.37

5092.42 54,J2 224,60 74.25 92.20 25 18 57 4492,4 54°05 215,35

C_J? D[TERNJNATJON ACCURACY

ST 3J55.9 SR 350.9 S5 869._

CRT -.8658 CR$ .850| [ST -,999_

LSA 3285.8 NSA |67,5 $5A 10.0

[11 5168.9 ELZ 164.9 ALF 174,80

DJFFER[NT]AL CC_RECYJONS

T0[-4.7589 TRA 7°700| TC3 -.68J0 BAU .BABO

ROE .5563 RRA ,|J3| R(3 -.0094 FAU ,OOJ4A

70[-|.0226 FRA 3.78_9 F[) -.0J34 85P |8609

80J[ A.79J3 _A 7,7009 8C5 .681| FSP -36|

NJO-CC_R$£ [X£CuTJC_ ACCURACY

SGT 5625.9 $C,_ 537.9 $G5 J07,5

RRT -.3089 RRF -,2984 RTF ,9765

3G8 5636.0 R23 -.0044 RJ3 -,9765

SG| 5626,9 SG_ _|,_ TNA |78,95

LAUNCH OAT[ NAY 1 196A

HELI C_ENTRIC CC_NiC

RL 150.75 LAL -.00 LOt. 220,65 VL

RP 10T.70 LAP 3.55 LOP 177,97 VP

RC ?03,907 GL -|1.2A GP -6.28 ZAL

PLANE TC_[NTRJC CONIC

C3 J08._07 VHL |0.4J7

LNC_ AZNT_ LNC_ T|ME

90,D0 10 24 59

90.00 19 8 12

]00.00 11 39 52

100.00 20 36 0

|10.00 IZ 33 52

J10.00 Z| _g 49

FLIGHT TIN| 218.00 ARRIVAL 0ATE DEC 5 1_64

D|STANC[ 615.160

25.562 GAL 20.32 AZL 94.90 HCA 517,21 SNA I18.76 [CC .42948 IN[ 4.8981 Vl 29.557

36,701 GAP 24.90 AZP 95,60 TAL 146.55 TAP 105.56 RCA 67.75 APO 169.76 v2 _5.186

56.52 2AP |70.45 ITS 220.47 ZA[ 128.24 IT[ 184.52 ZAC 81,57 [/C 256.97 CLP 172.77

OLA -J2.56 RAL J_0.67 RAD 6570.1 VEL 15.J63 PTH 2.72 VNP 15.497 0PA 1.03 RAP ]70.32 ECC 2._857

L-| _IN[ _NJ LAF IN| LONG _NJ RT AS[ IN| AZNTH |NJ TIN[ PC' CST TJN JNJ _ LAT 1NJ 2 LONG

2221.41 -J9.73 4|,9J 66.82 J10.73 11 Z O J621._ -16,74 34,_Z

5666,88 2?.83 267.04 77.5! 95.32 20 A2 59 5066.9 E8,30 Z58.41

1979,82 -21,50 25.5| 66.18 1|1.48 ]2 12 51 |3?9.8 -1_,20 _6.09

5385._0 29.55 246.59 77.68 94,87 22 _ 44 4783.7 _9.89 237.60

]811.r2 -25,45 8.88 64.50 |15,63 15 5 44 1211,? -22.04 1.59

_124._7 54.0| 227.10 _8.08 93.68 25 24 14 4524.6 54.J4 _17.86

O[FFER[NT|AL C_R[CT|OeA$

r0C-_.0623 TRA 8.5?58 ?C3 -.5J69 BAU .7528

ROE ._965 RRA ,0778 RC5 -.0068 FAU-.00_56

FOE-I.058| FRA 1.8775 rc5 .0029 8$P 18575

60[ 5.]0Z3 8RA 8.5?62 8C3 .5189 FSP -551

NI0-C_,IRS[ [x[CUT[_N ACCURACY O_B|T 0[T(RNINAT_ON ACCURACY

5GT558 ?.0 SC_ 55[.5 SG5 104.5 ST 3|26,4 SR 528.4 SS _87,6

RRT ~,3740 RRF -.5616 RTF ,9797 CRT -.8726 CRS ,8581 CST -.9995

SGB 5596.9 RZ5 -.O06A R15 -,9797 LSA 3262.5 NSA 162.3 ssA 9.5

SGI 558_.4 $62 507.2 THA 178,7_ ILl 5159.6 EL2 |59.7 ALF 17A,75

LAUNCH OAT[ NAY ] |964 FL/CHT TIN( 220.00 ARRIVAL 0AT[ _[C 7 1964

HELIOC[NTRIC CONIC

RL 150.75 LAL -.00 LOL Z_0.65 vL

RP 107.73 LAP 3.28 LOP 181.21 VP

RC Z05,466 GL -10.76 GP -6.|9 ZAL

PLAN_TOC[NTR|C CON]C

C3 ]Z?.ZO8 VHL 11.279

LNCH AZNTN LNCN T_I_

90.00 lO Z8 16 2256.3| -20,56

90.00 19 12 58 5695.93 27.65

J00.O0 Jl 43 |2 2014.55 -22.15

100.00 20 40 45 5412.95 29.34

110.00 12 37 0 1846,08 -26.)7

110.00 22 3 25 5154.16 53.86

OIFF[R[NTIAL CC_RECTJON$

T0[-5.4044 TRA 9.1|57 TC_ -,5732 8AU ,6547

RO£ ,6399 RRA .0354 RC3 -.0054 FAU-.OO_AO

F0[-1.0992 FRA |,9825 FC3 .0J63 _$P 185|6

8OE 5.4422 5RA 9.||_8 8C3 .37}2 FSP -542

OI$TANCE 614.991

25.532 OAL 22._H3 AZL 95.16 HCA 520.4A $NA 118.59 [CC

56,671 GAP 26.58 A2P 95.98 TAL 145,77 TAP 106.21 RCA

55.56 ZAP 169.49 ET$ 215.39 ZA[ IZ7.72 [T[ 184.36 2AC

,45491 INC 5.1563 V1 29.557

64.64 APO 172.54 VZ 35.]76

81.88 [TC Z56.79 CLP 171.49

OLA -12.4? RAL 181.68 RA0 6570.3 VEL 15.765 PTH 2.80 vNP 16,50A OPA .55 RAP 172.15 ECC 3.0935

L-J TIN[ IN| LAT [NJ LONG IN| RT AS[ [NJ AZNTH |Nj TIN| PO [ST TIN IN| 2 LAT IN| ? LONG

44,|4 70,02 I09,91 II 5 55 1656.5 -I?.66 56,6_

269.14 80.95 96.35 ZO 47 54 5095,9 28,24 260,55

25.74 69.39 I10,60 12 16 A7 14|4.5 -19.15 18.25

248.54 8|,14 95.99 22 10 56 A812.9 29,86 259,77

11.12 67.56 112.58 ]5 7 46 1246,1 -25.08 5,51

229,40 81.65 95,03 25 29 19 4554.Z 34.J_ 220,17

MI0-CC_JR$E Ix|CUT|ON ACCURACY C_BIT O[T[RN|NAT[C_ ACCURACy

SGT 5543_4 SGR 325.8 SG3 |0|.4 ST 3092.2 SR 525.| SS 9|O.3

RRT -.AAO| RRF -.4263 RTF .9827 CRT -,8799 CR$ ,8663 CST -,9996

$68 5553.0 R25 -.0085 R13 -,9827 LSA 5236.D NSA 156.4 $$A _.9

$61 5545.3 $62 _92.5 TNA 178.51 [LJ 5105.4 EL2 153.8 AL F 174.70

I ?2g



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH OJ T[ NAY Z J964 FLIGHT T|I4C 70,00 ARRIVAL 0ArE JUL lZ J964

HEL|(X[NTRJC CONIC

RL iSO.f9 L&L .00

RP |08,94 LAP -Z.43

RC 32.e35 GL -11.57

PLANE TOC[Nr_|C CONIC

C3 31.377 VNL 5.602

LNCH AZ_TN INCH TINE

90.00 O $3 50

90.00 J5 29 33

]00.00 Z ! 0

I00.00 16 45 4

110.00 3 ZZ 27

110.00 12 40 6

OIFF[R[NT|AL C(_IR[CT|_IN$

TOE .OBI3 TRA -.3908 TC} .4498 6AU .Z069

RO[ -.}SJ7 RRA .OSgt RC} .ZOZZ FAU .03894

FO£ -.3854 FRA -.2449 FC}-1.0743 BSP 1796

SO| .36|0 IMIA .}354 8C3 ,4932 FSP -Z36

DISTANC[ 183.204

LOL L_I.6Z vL 26.435 GAL -8.39 AZL 92,46 HCA 60.3} SNA 125.03 ECC °29069 INC 2.161| vl 29.520

LOP 301.95 VP 57.082 GAP -12.$3 AZP 90,41 TAL 201.22 TAP Z89,55 RCA 93,68 APO 196.39 v2 34.789

GP 8.59 ZA_ 140.04 ZAP |2,98 £tS 3Zl,85 ZAE J49.06 [TE 29.01ZAC 86.49 [TC 268.]8 CLP -9.?7

OL4 1J.94 RAL 80,19 RAO 6966.2 V£L 12.339 PTH 2.2} VHP 8.294 0P4 }Z.JI RAP J15.49 [CO J.3164

L-_ I]141[ |NJ LAT |NJ LON_ IN| RT ASC ]NJ AZNTH ]NJ TIldE PO C$T T]N ]NJ Z |AT IN| 2 LONG

2691.38 -27.36 73.99 313.62 96.71 I 18 41 2091.6 -26.36 6_.20

4602,63 12.69 |94.04 _7.04 64.45 16 48 16 4002.6 9.J] 18_.93

24|0,42 -28,9_ 93.08 3|3,42 97.86 Z 4J ]1 1810.4 -Z?.S5 44.55

4399.0Z |}.88 196.3| 306.42 6_,26 IT 57 43 3199.0 ]O.IB 169.47

2195.53 -32.96 33.02 312.72 lOl,O4 ) 38 23 J595.6 -30.69 24.90

4166.63 17.1| 161.42 304,60 $9.93 18 49 _3 3556.7 12.99 131.73

N|0-COcH_51E [X_I[CuT|ON ACCURACY C_qS[T O[T[RNINAT|C_ ACCURACY

SGT 693,? 86_ 429.7 SG3 ||1.6 ST 148.T SR _60.3 S| 269.D

RRT ._39J RRF -.2644 RrF -.6334 CRT -.5990 CR$ -.9646 CST .399D

SG8 ?_2.3 223 -.0440 R|3 -.6461 LSA 465.J MSA |35.5 SSA 27.7

SG1 665,9 S62 413.T THA |_.9] ELI 372.4 [LZ |15.2 ALF |05.40

LAUNCH OAT[ NAY Z 1964 FLIGHT T]I_ ?2.00 4RR|VAL 0ATE JUL ;3 1964

HELIOCENTRIC CONZC

RL 15D.7_ LA_ .DO

RP IO8.94 LAP -Z.S$

• c 54.272 GL o12.38

PLAN_TOC[NTRJC CONIC

C3 )0.3ZZ VHL 9.S07 OLA JO.6| RA_

LNC_ AZNYH LNCH T|I4_ L-I TIN( |NJ LAT

90.00 0 39 311 2632.|1 -27.2_

_h_.OO 19 16 2 4624.9| 13.50

100.00 2 Z J8 2372.7J -28.95

]00.00 |8 32 9 4379.55 14.30

I10.00 3 22 31 2|21,eO -32.09

110.00 17 26 ZO Ar03.A2 17,69

OIFF[R[NT_AL CCWRECTION$

TOE .0898 TRA -.3729 TC3 .4803 BAU .Z149

ROE -.3391 RRA .07'08 RC3 ._24J FAU .04273

FD[ -.4530 FRA -.3067 rC|-|._ZO7 BSP 18]6

BOE .3489 eRA .3799 tiC3 .5_00 rsP -320

OI$YANCE |89.969

LC_ 22|.62 VL 26.6| 9 GAL -8.34 AZL 92,97 HCA 83.49 S NA 126.18 ECC .24137 INC 2.9699 v} 29._50

LOP _O9.II VP 37.212 GAP -11.59 AZP 90.29 TAL 208.60 TAP 292.|0 RCA 99.?_ APO |96.64 VZ 34.785

GP 9.16 ZA_ 141,28 ZAP 19.37 [T$ 326,89 Z4[ 144,39 [T[ 29,95 ZAC 87,J0 [TC Z68.25 CLP -19._9

78,68 RAO 69M.Z VEL lZ.)I8 P_H Z.22 VHP 7.?76 0PA 32.60 R4P 1|6.20 ECC J.4990

|NJ LONG IN| RT _$C |NJ AZNTH 1NJ TIN| PO CST TIN IN| 2 LAT JNJ 2 L(_NC

71.|2 $1|.07 98.09 I 19 30 2052.1 -25.83 6Z.73

196.19 303.09 64,77 J8 3_ 7 4024.9 9.99 1_9.2_

30,J4 310,94 99.23 2 4J 49 197Z.7 -26.98 4J,89

|77,9J ,904,49 63.37 l? 49 5 3779.6 I0,84 J30.64

30.49 3|O.O_ J02,47 3 57 S2 1521.6 -30.0_ 21._7

162.39 _02,6_ 60.26 18 36 Z3 5603.4 _3.59 _2.6_

NJD-COU_S[ [XI[CUT|ON ACCURACY ORBIT OET[RMINATJON ACCURACY

SGT 666.6 SGR 439,4 863 J26.2 ST j5j.7 SR 35_.6 $s 3Z_.2

RRT .2353 RRF -.2999 RTF -,8439 CRT -.66Z2 CRS -.959! CST .42_5

SGB 796.2 223 -.0932 213 -.6594 LSA 482.0 NS_ J37.! $S_ ZB.3

SGI 679,3 SGZ 413.Z THA l_.J0 ELI 367.1 ELZ I0_._ _LF |_7.2_

LAUNCH DATE _A_ Z 1964 F_|GHT T|t,_ 74.00 ARRIVAL 0ATE JUL 12 1964

_[LIO(EN_RIC CONIC

eL !S0.79 LA_ .00

RP J08.94 LAP -Z,67

RC 55.99_ GL -13,18

P_AN_TC_ENTR|C CONIC

C3 29.48Z vN_ 5.430

LNCff AZNTH LNCff rJN_

90.00 0 37 36

90.00 ]5 3_13

100.00 Z 3 _

I00.00 16 19 _9

J|O.OO 5 22 51

JlO.O0 J7 17 |3

0|ST4NCE J96.922

LOL ZZI.62 YL 26.762 GAL -8o30 AZL 92.68 NCA 86.89 $N4 1Z7.24 [CC .233|8 JNC 2.6774 VJ 29.990

LOP _08.Z7 VP 37,$28 GAP -I0,69 AZP 90.16 TAL Z09.96 TAP 296.61 RC4 97.57 APO J56.9! V2 }4.784

GP 9.79 ZAL 142.39 ZAP 17,96 (TS 330.61 ZAE 143.B3 [T( 26,31 ZAC 87.76 EIC 266.16 CLP -15.13

OLA 9.70 RAL 77.3_ RAO 6366._ VEL 12.28Z PTH Z.ZJ VNP 7.291 0PA 33.17 RAP IJ6.79 ECC I.AB2Z

L-| T_NI[ |NJ |AT |NJ LONG JNJ RT A$C |NJ AZNTH IN| _JN[ PO C$T TIN IN| 2 LA_ _NJ Z LONG

26J5o|4 -26,85 (_,48 308,78 9_.36 | Z| 13 2019.J -22.2_ 60.!6

4647,60 J3.96 197.91 _03.30 69.11 ]6 20 43 4047.8 10.49 !90.33

2337.39 -ZS,|I 47,60 _06,32 100,53 Z 42 4_ IT57.4 -26._0 59.43

4400°78 19.14 178.76 302,72 63.92 17 33 10 )800.8 !!.S! 19!.63

2089,65 -_1,00 Z8.|4 _7,67 |03.78 3 97 4J 1489.6 -29.38 J9.64

42Z1.09 18.27 J63,4| _qO|,O0 _0°60 18 Z? 34 3621.l J4.22 196.64

0|FFERENrZAL CCWRECTIONS

TOE .D982 TRA -.3_66 TC3 .5034 BAU .ZZI8

R0E -.}Z18 RRA .0617 RC3 °2474 FAU °04706

FOE -.5315 FRA -,3769 FC3-J.38|9 gSP 1866

80£ .3364 BRA .3898 8C3 .$827 FSP -369

NIO-CCIJR!ME EXECUTION ACCURACt ORBIT DETERNJNATION _CCuR*Cv

SGT 676.6 $641 44|.T SG3 142.7 ST 155.3 $R 34D.7 S| 362.5

RRT .2699 RRtr -.3398 RTF -,691| CRT -.7194 CRS -,953] CSt ,2095

SGB 806.0 223 -,0648 R13 -.6709 L54 501.3 N84 139.2 SS_ 2_.3

SGJ 692.5 $GZ 4|6.Z THA 19.49 EL! 360.2 EL2 102.0 _LF J09._2

L_UNCH OAT| NAY 2 1964 FL|t._ll T]I4E 76°DO ARRIVAL C_T£ JUL 37 1964

H[LJC(ENTRIC CONIC OISTAN_[ Z03.499

RL 150.79 LAL ,DO LOt. EZ|.6Z YL 26.928 GAL -_.27 AZL 92.78 HCA 89.8J S144 I28.20 [CC .22602 INC Z.7842 vJ 29.32_

RP |08.9_ LAP -Z,96 LOP }||°44 VP 37,432 GAP -9.84 AZP 90.0| TAL ZIJoZ6 TAP 301.07 RCA 99.23 APO 197.J8 v2 34.984

RC 57.B01 GL -13.99 GP 10.49 ZAL 143.33 ZAP _.33 ITS 333.3] ZA[ |43.59 ETE _7.30 ZAC 88.48 ETC 268.3D CLP -!_.OO

P_&_TOC[NTR[_ CONIC

C3 28.818 VHL 9.366 DLA 8.8| RAL 76,J| 240 631_t,2 VEL |Z.Z99 PTH 2.20 VHP 6.836 OPA 33.89 RAP ]lT._ [CO 1.474_

LNCH AZNTH LNCH TINGE L-J TIN| ]NJ LAT |NJ LONG JNJ RT A$C |NJ AZNTH |NJ TIN| PO C6T T|N JNJ Z LAT IN| ? LONG

90.00 0 39 9J 2380,49 -26,44 66.02 306.74 |00.53 J 22 31 1980.9 -24.7_ _?.78

90,00 14 51 36 46?|.03 14,6Z 199,90 _01,78 65.48 ]6 9 7 4071.0 11.19 191.90

100,00 2 9 _9 2_4._0 -27,71 4fl.43 _6,46 |01.70 2 4_ 53 1704.3 -_5.8[ 39,14

100.00 16 8 J9 4422.47 19.79 180.09 301,Zl 64.28 IT 22 1 3822.5 12.20 !73.;0

110.00 3 23 30 2060.|5 -3].09 25.97 309.94 J04.97 3 97 50 1460.2 -Z8.7_ !?.37

IJO.00 I? 6 47 4239,39 16.88 164,48 299,94 60.96 J8 17 Z? 3639,4 14.86 !59.67

D]FF[R[NTJAL C_I_R[CTION8 N|D-COIJR_ IX|CUT|ON ACCURACY ORBIT D[TERNINATION ACCuRaCY

TO[ .10_S TRA -.3406 TC3 ,9269 BAU .2284 SGT 6_4.! Sr_ 449,3 SG3 161 .6 ST 160.1 $R _29,Z S$ 40_.$

RO[ -.305J RRA .0939 RC3 ,2924 FAU .09|98 RRT .2954 RRf" -,3648 RTr -.6581 CRT -.??42 CR$ -.9469 CST .2928

FO[ -.6240 FR4 -.4_78 rC3-J.56|5 BSP J944 SG8 818.4 RZ3 -,0778 R|3 -.68}2 L$A 524.4 NgA 142.2 S$_ ?8.4

8D[ .3235 8RA .}5)2 _C3 .5928 FSP -428 SGJ 704.3 862 416,9 THA 17.J9 [L! _31,9 [L2 94,2 ALF !!?.44

I ?30



JPL TM .33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

H£LJO(EHTRIC CONIC 015TAN([ 110.177

RL 150.79 LAL .00 LOt. 121.62 VL Z?.03G GAL -8.ZA AZL 92.89 HCA _Z.97 }HA IZ�,0_ ECC .Z197? INC Z.89D9 v! Z9.550

RP 30R.94 LAP -Z.B9 LOP 3JA.GO YP 37,525 GAP -9.02 AZP 89.86 TAL Zl2.Aa YAP 305.46 RC_ IDO.?O APO |67.43 vZ 34.784

RC Sg.GTG GL -14.71 GP ]I,ZG ZAL 144.19 lAP ZS,7S ITS 339.85 ZA[ 143.48 [TC ZS.SG ZAC 89.Z6 [TC 266.0? CLP -21.OZ

PL_N_TC)C£NTRJC CONJC

C} 28.197 VHL 9.319 OLA 7.94 RAL 76.01RA0 6566.1 VCL |2.234 PTH 2.Z0 YHP 6,A11 0PA 54.$7 RAP 117,54 [CC 1.4657

LNCH AZNTH LHCH TIN_ L-I fiN( JNJ LAT INJ LONG JNJ RT ASC INJ A2NTH IHJ 7|N_ PO C}I TIH INJ 2 LA? ZNJ 2 LONG

90.00 0 41 19 Z547.94 -26.01 63.74 _04.93 101.60 l 14 47 1947.9 -Z4.15 55.56

90.OD JA 40 4 4694.49 IS.Z# 200.30 )OO,4# 66.#7 J5 58 18 4094.5 1|.89 195.26

100.00 2 7 30 2Z73.Z3 -Z?.26 43.Z$ 30A.63 102.77 2 45 25 1615.2 -26.22 35,0Z

IOO.OD 15 37 34 &444,4_ 16.43 J#1.36 299,92 64.67 l_ 1| }9 }#44.4 |_.89 |74.57

I10,00 5 14 29 Z032.31 -30.69 Z5.96 303.63 106.06 } 68 21 1432.5 -26.08 15,66

|lO.O0 J6 57 5 4ZS#.12 19,60 163,69 2_#oZ# 61,36 l# 6 } 3658.1 |S,SZ J58,7_

01FF[RCNTIAL CCt_R£CTIONS NJ0-COUR_[ [_UECuTION ACCURACY ORS|T 0CTCRM|NAT|ON ACCURACY

TO[ .11A0 TR_ -.31#9 7C3 .5382 8AU .23_0 $&7 686.Z $GR 4S#,S St3 J#Z.6 ST J64.0 SR 312.$ S# 447.5

ROC -.1871 RRA .1060 RC3 .1991 FAU ,06744 RRT .}176 RRF -.4342 RTF -.6676 CRT -.8|54 CRS -.9596 CST .593Z

FOE -.7196 FRA -.5476 FC3-1.7573 8SP 19?0 $_a 825.) RZ) *.D963 RJ3 -.6906 LSA 549.6 NSA J45.6 SSA 28.2

60C .$089 MA .345_ BC3 .61S6 FSP -A91 SOl 711.8 SGZ 417.6 THA 19.17 ELI 540.9 CLZ 87.1 ALr ||4.9)

LAUNCH OAT[ HkY Z 1964 FL|&HT TII¢E 60.0_ ARRIVAL 0ATC JUL Zl |964

H(L_OCCNTR_C C_iC 01STANCE 216,674

RL 156.79 LAL .OO LOL Z13.61 V_ 27.J69 GAL -B.Z2 AZL 93.00 HCA 96.J3 SNA 129.8A ECC .ZI434 JHC Z,9983 v2 29.550

RP |08.94 LAP -2.9# LOP 317.76 VP 37,606 GAP -8.25 AZP 69,68 TAL 213.63 TAP 309.76 RCA IOZ.OI APO 157.67 v2 54.785

RC 6|,614 GL -15.46 GP 11.J2 2AL |A4.#8 ZAP 26.9J EYS 337.76 ZA[ 143.61 ETE _,JS ZAC 9D.JI CTC 268.09 CLP -24.2_

PLAN[TC(CNTRJC CONIC

C5 17.692 VHL 5.2#J OLA 7.09 RAL 74.0} RAO 6SM.J VEL 12.217 PTH 2.20 VHP 6.017 0PA 35.42 RAP 117.66 [CC J.4590

LNCH AZHTN LNCH 7_N( L-! T|I_ INJ LAT |HJ LONG INJ RT ASC INJ AZNTH INJ T|N[ PO CST TIM |NJ 2 LAT INJ Z LONG

90°00 0 43 5 1517,14 -25,3# 61,_9 _tO3.36 J02.69 I 27 Z 1917,2 -_3.59 _5.49

90°O0 14 19 ]8 4717.99 16.93 _|.71 Z99.$6 66.Z7 IS 46 16 4|16.0 |Z,S9 194.64

tOO.D0 2 g 49 2243.9A -Z|.#0 41,16 _0_.03 1D3,?6 2 47 15 1643.9 -24.64 55,04

lOG°GO IS A7 35 4466,53 17.07 182.69 198,8A 65.08 17 Z I 3866.5 i5,57 i75,65

110.00 3 ZS 49 Z006,09 -30.06 ZZ.09 301.0_ 107.06 5 69 15 1406.l -2?.45 l},68

110.O0 16 48 4 4_77.14 ZO.LI 166.7_ _97,14 61.76 17 69 21 _677.| 16.18 159,80

OIFFERENTXAL C_RCCTION$ NI0-C(_JR_[ [_CCUTJON ACCURACY C]RBIT OCTCRNJNA TION ACCURACY

TOE .ll_O 7RA -.}ZOI 7C3 .6421 BAU ._363 SGT 6#_.3 S_ 470,4 SG} 206.2 ST 167.5 SR 2gz.6 S# 493.5

ROC -,167_ RRA .1|92 RC5 ,3185 FAU .06365 RRT ._594 RRF *,48_6 RTF -°652? CRT -.8445 CRS -,9308 C$T ,6J67

FOE -.#S09 FRA -.e477 FC3o1.9716 6SP 1987 $G6 819°6 RZ3 o.11_7 R15 -.6970 LSA 578.1NSA 149.| SSA 27.5

B0£ ,1914 8RA .3416 BC5 .6_58 FSP -SG4 Ski 7|6.J $GZ 4JBo9 THA 21.62 ELI 5_?.4 [LZ 60.] ALF JJ7.55

LAUNCH DATE NAy Z i96A FLIGHT TIX_[ 82.00 ARRIVAL DAT£ JUL _3 ]984

H(LI(X(NTRIC CONIC 0/STANCE 213.648

_L 150.79 LAL .00 LO_ LP'Z|.6Z YL Z?.ZT# GAL -6.20 AZL 93.11 HCA 99.29 S_A 130.53 ECC .Z0964 INC 5.1069 vl 19.550

RP 108.93 LAP -}.07 LOP }ZO.93 VP 37.681 GAP -7,SO AZP #_.SO TAL 214.67 TAP }13.96 RCA 205.J6 APO J37.89 v2 54.787

RE 63.606 GL -16.17 GP 13.06 ZAL 146,4Z ZAP 30.29 CTS 359.41 ZA[ 143.96 CT[ 32.1_ ZAC 91,C4 £TC ZGS.IS CLP -17.58

PLAN[YOC[NTR|C CONIC

C} Z?.560VHL }°ZSZ 0LA _,Z6 RAL 75,ZZ RAO 6568.1VEL 12.Z05 PTH Z.19 VHP S.TS_ 0PA 56.5_ RAP ||7.68 [CC 1.4559

LNCH AZHTN LN_H 71_4_ L-I 7IN1[ INJ LAT INJ LONG |NJ RT ASC INJ AZHTH |NJ T|N_ P_ C$T T|N |NJ Z LAT |NJ Z LONG

90.00 0 46 6 2468.15 -26.13 69._6 _31.96 103.}0 1 29 57 1888,1 -_5.OZ 51.54

90.00 |4 19 _7 474|.S0 16.37 205.16 298.4# 66.70 IS 5# 5# 4J41,5 13.17 J96.03

IOO.00 Z ]Z Z# 2Z]6,17 -26.33 _9.2A _,01,66 104.68 2 49 24 ]616,Z -24.06 31.18

100.O0 |5 36 19 44#8.69 17.70 |#4.04 _97.93 66.51 16 63 7 38##,7 14,25 |76,95

IJO.O0 $ 17 }l 1961,26 -29.S? _0.34 300._6 107.99 4 O 5Z 1381,3 -26.8_ tZ.Z2

IlO.OO 16 )_ 46 4296.35 20.73 167.87 296,38 62.19 17 SJ 2J }696.5 16._4 i60.90

OIFF(RTNTIAL C_'RI_CTION$ NI0-COUR_I[ C_CCUTION ACCURACY ORBIT 0CTERNINATION ACCURACY

T_£ ._ZJI TR_ -.}ISZ 7C3 .6367 _AU .2)83 SOT 674.S $GR 4#S.6 S63252.4 ST 168.# SR 170°9 $3 542.l

R0C -.244# RRA .l}SS RC3 .3601FAU .0703Z RRT .3865 RRF -.5440 RTF -,6404 CRT -.8668 CRS -.9195 CST .6Z67

FOE -.98_} FIA -.7_#3 FC}-Z.Z074 86P 19_0 SG_ #31.1 _Z3 -°1416 Rl3 -.7017 LSA 609,7 NSA 152.4 $5A 26._

60( .Z731 MA ,3413 BE5 .6463 FSP -646 SO1 716,4 SG2 421.5 THA 24,64 ELI 510.7 CLZ 75.4 AL_ 120.Z4

_AUNCH 0ATE MAY Z 196A FL|_'AT TI1_ 84,00 ARR|VAL 0ATE JU_ 15 1964

HCLI<XCNTRIC CONZC OISTAI_E Z_Oo197

RL 15D.79 L_L .OO LOL ZZI.TZ VL Z7.333 GAL -6.JB AZL 93.Z_ HC_ 102.46 }HA J31.15 CCC .lOSS# INC 3.217_ vl 19.550

RP 108.93 LAP -3.1A LOP _4.09 VP 37.743 GAP -6.80 AZP 69.31 TAL 116.61 TAP 518.06 RCA 104.17 APO i58.O8 VZ 54.790

RC 65.661 GL -16.#9 GP JA.JO ZAL JAS.#Z 2AP 33,90 CTS }40°89 ZA[ 144.46 CTC 34.56 ZAC 91,04 CTC 168.16 CLP -51,15

PLAN(TC_CNTRIC CONIC

C} Z?,34_ VHL SoZZ9 0LA }.AS RAL 71,31 RA0 6SM,_ VEL |2,|96 PTH 2.19 YHP 5.317 OPA 57,47 RAP II?,ZS [CC 1.4500

LNCH 4ZHTH LN_H T|I_ ko| TIN( INJ LA7 |NJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO C97 TIN |NJ Z LAT [NJ Z LC_G

90.00 0 51 }5 2460.33 -14.67 S?.67 $00.81 10A.35 1 32 33 1860.3 -22.46 49,70

90.00 14 10 _7 4766,00 17.1_ Z04._ 197.76 67.16 IS 30 Z_ 4166.0 |}.95 197.4_

100.00 Z 15 ZB Z|#9.$6 -ZS.66 37.41 300.46 10S.S3 _ Sl 67 I689.7 -15.48 29,42

I00.00 IS 19 43 4610.90 18.3_ 186,40 197.23 66.96 16 44 54 5910.9 14.91 178.Z5

tl0.00 3 Zg 36 1967.63 -29,06 18.6_ Z99.36 IOB.BS 4. Z 14 1367.6 -26.2! 10.66

llO.O0 16 }Z 4 431S.70 Zl,34 169.04 ZgS.71 6Z.64 |? 44 0 5715.? 17.50 16Z.Oi

OIFfERCNTIAL C_R[CTIONS NID-CO_NII_ME [XI[CuTION ACCURACY O_'B|T D[TCRNINAT|ON ACCURACY

7OC .ZZ|Z TRA -.3135 TC3 .SZ}} 8AU ,Z_97 SOT 6_.& SOR _OS,S }63 _61.S 67 |69._ }R _4_.? }$ 594.1

NO£ -.1194 RRA .IA�O Re3 ,_gSZ FAU .07783 RRT .412_ RRI r -,6OZS RTF -.6216 CRT -.8657 CRS -.9035 C_T .6516

F0_-|.1479 FRA -.R#|O FCS-Z.A642 8SP _OO7 968 #)|.7 RZ3 -.1711 R|} -°708| LSA 646.9 N}A |55.3 SSA 16.0

6OC ,2507 8RA .}A?l BC5 .6_$7 rSP -759 $61 714.S SG2 426.7 THA 28.36 ELI 290.9 ELl 66,4 ALF 125.33

173l



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH 0ATE MAY Z 1964 FL|GHT TIME 86.00 ARRIVAL OATE JUL 27 1964

HELIC_ENTR|C C1_4|C

RL 150.79 LAL .00

• P 1OB.92 LAP -}.ZI

RC 67,740 GL -17.6Z

PLANE TO_ENTR]C CONIC

C] R7.J65 VHL S.ZJ2 DLA

LNCN AZNTN LNCM TIME L-] TIME INJ-LAT

SO,D0 0 55 19 Z433.55 -14,21

90.00 J4 Z 36 4768.54 17.8J

lO0,OO Z 18 50 Z164.|3 -15,39

lO0,O0 15 Z| 45 4§35.18 |8,94

ll0,0O 3 S| 6 1934.67 -26.SS

110.00 16 25 O 4335.21 Z|,94

D|FF[RENT|AL CC_RECT|(_tS

TDE .1)56 TRA -.3183 TC3 .4968 BAU .2394

ROE -.lSIO RRA .|693 RC3 .4334 FAU .08986

roE-|.)|34 FRA-|,O|05 FC)-Z.7364 BSP J982

eO£ .ZZ)) 8RA .3389 8C) ,6392 FSP -839

01STANCE g36,020

LOL Z'11.62 VL 27.426 GAL -B.1E AZL 93.3) HCA 105.61 SMA |3|,65 ECC .20206 INC 3.3309 v| 29.550

LOP 327.2G VP 3?,SO] GAP -6,12 AZP 89.10 TAL 216,43 TAP 322.04 RCA ID5,_4 APO 158.2_ v2 34.793

GP 15,24 2AL 146.08 ZAP 37,73 [TS 342,27 ZAE 145.|1 EYE 57._1 ZAC 93.12 [TC 268.43 CLP -54.95

4.63 RAL 71.94 RAD 6568.| VEL J2.188 PTH 2.|9 VMP 5.01J DPA 36.68 RAP 116,70 ECC 1.44T1

|NJ LONG 5NJ RT ASC IN| AZRTH |NJ T|NE PO CST T|N IN| 2 LAT IN| Z LONG

53,$5 _99._2 103.15 | 35 52 1833.5 -21.89 47,94

Z06.05 _97.22 67.65 J5 12 23 4186.3 14.62 198.82

15.67 299.46 106.34 Z 54 35 l_64.1 -22.90 27.75

186.77 296.72 66.43 16 37 [9 5935.2 15.59 179.57

5?.5| 296.50 109.63 4 4 21 1334.9 -2S.G0 9.17

170.23 293.ZI 63.|1 17 37 13 3735,Z 16.16 165.14

M|D-COURSE EXECUTION ACCURACY ORBIT DETERNINATICq ACCURACY

SGT 636.5 SG_ 5)0,5 SG) 292.9 ST 165.6 SR 217.4 $5 647.3

RRT .4Z26 RRF -.6596 RTF -.5866 CRT -,8943 CRS -.8798 C$T .6068

SGB 8_O.1 RZ3 -.ZO39 R|3 -,71_5 LSA 684.3 NSA 157.9 SSA 25,2

$GI 707.8 SGZ 435,7 THA 33.|1 ELI 266,7 EL2 60,5 ALF 1_6.46

LAUNCH DATE MAY 2 1964 FL|Gt'f7 TIME _8.00 ARRI¥AL DATE JUL 29 1964

nELJ_ENTRIC CC_IIC

RL 150.79 LAL .00

RP 108.90 LAP -).26

RC 69,$66 G_ -16.59

PLANI[T_ENTR|C CQB4|C

C3 27.0)4 VML 3.199

LNCH 4ZNTH LNCH T|_

90.00 0 39 Z9

90_00 1) 34 49

lO0.O0 2 28 _8

lOO.O0 15 14 2Z

110.00 3 )5 1

110.00 J6 16 28

DISTANCE 243.4J5

L_.. ZRl.62 VL 27.488 GAL -8.|) AZL 99.49 M(A 108.77 SNA J32.09 ECC .19906 |NC 5.4478 v! 19.55D

C_ )_.43 VP )7.849 GAP -5.47 AZP 88.89 TAL 217.13 raP 525.90 RCA 105,80 APO 158.36 vZ 34.797

GP 16.47 ZAL 146.Z| ZAP 4|.79 ETS 543.61 ZAE 145.85 ET[ 41,06 ZAC 94.30 [TC Z68.66 CLP -56.97

O_A 5.86 RAL 71.49 RAO GS_.| VEL |2.|8g PTH Z,|9 VHP A.735 0PA 40,02 RAP 113,65 ECC |.4449

_-| T|NE IN| LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ TIN| PO C$T T|M IN| 2 LAT IN| 2 LONG

2407.60 -19.73 $4.08 299.D0 |05,9l I 39 37 1607.5 -21.31 46,24

4852.|9 |8,42 207.52 296.84 68.IO IS |9 2 4212.2 15.28 200.24

2139.3l -24.gO )).98 298.62 107,10 2 98 IT I539,5 -22.32 26.13

45)5.6J 59.54 188.16 296.35 66.92 16 30 |7 )955.6 16,25 180,91

J8JZ.77 -Z_*03 ]9.E_ 297.43 1|0.4| 4 6 54 13JZ.8 -ZS.OO 1,74

4)94.92 ZZ.55 171.44 _94.87 6).60 17 3l 3 5754.9 18,62 164.29

NS0-CCeJRSE [XECUTJC_ ACCURACY (_R_IT DETERMINATION ACCURACY

$GT 610.6 SGR 561.9 SG3 3Z6.5 ST 159.3 SR 186.0 6) 702.5

RRT .4|29 RRF -.7|41RT¥ -.5327 CRT -.8970 CRS -,8406 C87 .5569

SG8 829.8 R_3 -.2337 R|3 -,72_6 LS4 726.2 NSA 160.0 $SA 24.3

SG| 699.1 SG2 446.9 THA 39.)0 ELI Z58,7 EL2 94.9 4Lr 130.09

O|FFERENTI4L C,CA'RECT|ONS

T0E ,|O45 TRA -,)196 7C) .4582 8AU ,2_86

ROE -,J990 RRA ,|830 RC) .475| rAu .09440

FDE-],SI?2 rRA-4.1470 rc)-3.OZ_l BSP ]951

BD£ .|903 8RA .)770 8C) .6601 rsP -947

LAUNCH DATE RAY Z 1964 rk]GMT TIME 90.00 ARRIVAL _ATE JUL 51 J964

HELIOCENTRIC CONIC

RL |50.79 LAL .00

RP IO8.89 LAP -3.5|

RC 7Z,026 GL -19.09

PLAN_[T_ENTR|C C{_NIC

C3 26.941 VML 5.191

LNCM AZNTH LNCH TIME

90.00 I 4 5

_0.0O 13 47 3)

JO0.OO 2 26 _1

100.00 15 7 28

_I0.00 3 36 23

J|O.OO J6 12 26

DISTANCE Z49.962

LOt. _J.62 VL 27.539 GAL -8.I0 AZL 93.57 HCd Ill.95 SNA |32.a6 ECC .1964_ INC 3.5693 V! 19.550

LOP )33.60 vP 37.89| GAP -4.85 AZP 88.67 TAL 217.71 TAP }Z9,64 RC4 106.44 4PO 156,49 VZ 34,9DZ

GP J7.81ZAL 146,2| ZAP 46.09 Er$ )44.97 ZAE 146.62 ETE 45.57 ZAC 95.55 ETC 268.95 CLP -43.24

0LA 5.06 RAL 71.16 RAO _3_.1 VE_ 12.179 PTH 2,19 VHP 4.490 DPA 41.46 RAP 114.70 ECC 1.4454

L-| T|_[ |NJ LAT IN| LONG IN| RT ASC [NJ AZMTM |NJ TIME PC, CST TIN |HI _ LAT IN| 2 LONG

2581.6_ -_).25 52.57 198.53 106.64 ] 43 47 1761.9 -20.75 44.59

4856.09 19.01 209.0] 296,61 68.61 15 6 9 4236.I 15.94 |OZ.6)

Z114.9Z -24.40 32,34 897.93 107.82 ) Z 6 1514.9 -21,74 24.56

4578.)0 20.|A I89.56 296,13 67,4) 16 25 46 )978.3 16.91 I82,27

|891.06 -27.5J |4.|2 196.71 111.|4 4 9 54 JZSJ.J -24,39 6.35

4)74,92 23.15 |TZ.M 194.66 64.|| I7 25 21 3?74,9 19.47 |65.47

M|O-C(_IRSd[ [J_CUT5ON ACCURACY ORE|T D[TERMJNAT_C_I ACCURACY

SGT 5?8.4 SGR 600.6 $G) 36Z.5 ST 151.0 SR IS_.O S) 760.5

RRT .3791 _ -.7646 RTF -.4535 CRT -.8999 CRS -.7666 C$T .4655

SG8 894,6 R2_ -,2455 R|5 -.7461 LSA 773.0 NSA 161.5 S$A Z).4

SG| 6_2,4 SG2 465,9 THA 47.75 ELI 208.8 EL2 47.9 ALF 134,79

D|FFER[NT|AL CC_RECTIONS

rO£ .0880 TRA -.3464 TC3 .4065 BAU .2_14

ROE -.J227 RRA .2020 R() ,5Z10 FAu .|0341

_0[-1.7306 KR4-1.1899 _C)-3.3235 88P J_SJ

8DE .1510 824 .40J0 8C3 .6619 FSP -|067

L4UNCH DATE M4V 2 1964 r_[_T T514[ 92.00 ARRIVAL DATE AUG Z 196A

H[_IC_CENTR|C C(_I|C

RL 130.79 LAL .DO

RP 108.67 LAP -3.35

R( 74,114 GL -19.85

PLANE TO_[NTR_C CONIC

C3 16.880 v_k 5.18_

LNC_ AZMTH LNI_H 7|M_

90.00 1 9 IO

_0,00 l) 40 42

100.00 2 )1 )4

JO0.O0 15 O 59

I_0.00 ) 41 13

llO,O0 16 6 4_

0ISTMqCE 2SG.9ZO

LOL _|.62 VL 27.98| &AL -8.0_ AZL 93.?O H(A ||9._0 SMA 132.77 ECC .19424 INC 3.6963 Vl 29.550

LOP 336.7? vP 37._18 GAP -A.Ze AZP 68.43 TAL 218.16 TAP 333.16 RCA IO6.98 APO 158.56 VZ )4.807

GP |9.15 ZAL 146.0_ ZAP _).80 ITS 346.40 ZAE 547,35 ETE S0.A) ZAC 96.90 ETC 269.30 CLP -47,76

OLA Z.Z6 RAL 70.94 RAD 69M.5 VEL |2.178 PTH _.|9 VNP 4.273 OPA 43.06 RAP 113.11 ECC 1.4424

L-| TIM( IN| LAT ;NJ LOtG 5NJ RT ASC IN| AZNTH _NJ TJI_ PO CST T_N JNJ 2 LA7 JNJ 2 LONG

1398.43 -ZZ,74 _0.67 197.80 107.34 1 48 27 1756.4 -20.15 42.96

48_O,4| 19.61 210.59 196.53 69.16 L5 | 41 4160.4 |6.60 ZD).17

Z0_0,67 -15.8_ 30.72 197.$9 J08.93 ) 6 24 1490.7 -21,14 25,01

46OI.4| Z0.74 |9J,03 296.06 67,9? |6 57 4| 400J.4 17.57 |63,67

J868,5| -26.97 12.t_! 296.|4 J|1,84 4 J3 23 I169.5 -Z).77 4,98

4385,33 23.7_ 173.97 194.64 64.66 J7 ZO 5 3795,3 20.14 |66.66

_'RB|T 0ETERMSNAT|ON ACCURACY

ST 141,9 SR 1|6.3 SS 817.8

CRT -.9054 CRS -.611_ CST ,293)

LSA $22.2 _SA 162.7 $9A ?2.5

EL| 180,5 ELZ 39.9 ALF 140.67

0IrrERENT/AL CORR(CT5ON$

TDE .06Z6 rRA -_3710 7C3 .9428 6Au oZ_

ROE -.0616 RRA .Z213 RC3 .5699 rAU .|1237

FD(-1.9342 FRA-1.4278 FC)-).6193 B6P 1_47

8D( ,|D)? 824 .4319 8C3 .6647 FSP -IJ64

NS0-¢OURS[ £XECu75ON ACCuRAC_

SGT 948.1 sGR 64_.7 SG3 396,2

• qT ,290? RRt" -._083 RTF -.3300

SGB 84?.0 R23 -.2173 R|3 -.7648

SG1 690.6 SG2 490.4 TMA 59.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 1, 1964

LAUNCH 0ArE MAY Z 1964 rL|GHT TIME _4.00 ARRIVAL DAlE AUG 1 1961

HELIOCENTRIC COqiC

RL |50.79 LAL .00

RP lOe.B5 LAP -}.37

RC 76.427 GL -20.64

PLAN£TO{[NTRJC CCINJC

C3 26.845 YNL 3.]al

LNCH AZNTH LNCH TIME

90.00 ] ]4 46

90.00 |3 34 12

]00.00 Z 36 47

]00.00 IA 3A 32

]]0.00 3 46 34

110,00 16 1 _4

OZFFERENTIAL CORRE(TIONa

TOE .0Z85 TRA -.4033 TC3 .Z6Z9 8AU .Z419

ROE -.0384 RRA .2409 RC3 .6Z06 FAU .]Z105

FOE-Z.1863 FRA-I.559e rC3-3.9040 6SP ]993

60£ .0478 _,qA ,47|3 6C3 .6140 rSP -1301

D|STANC[ Z63.030

LOt. Z_I.6Z VL Z7.614 GAL -8.02 AZL 93.83 HCA |18.16 SNA 133.01 {CC .1923Z INC 3°8302 vl 29.530

LOP 339.94 vP 37°953 GAP -5.69 AZP 88.18 TAL 2J8.49 CAP 336.73 RCA ]07.43 APO 138,59 V2 3A.813

GP ZO.TT ZA L 143.85 ZAP 53.3_ [TS 547.93 ZAE 14r.94 [T£ 36.Z9 ZAC 98.3Z CTC 269.TZ CLP -3Z,S!

0LA ].44 RAL 70.BZ RA0 6568.1 VEL lZ,l?5 PTH 2.|8 YHP 4.092 OPA 44.73 RAP ]11.38 ECC 1.4418

L-| TINt[ |NJ LAT |NJ LONG INJ RT ASC JNJ AZHTH ]NJ TIHE PO C$T T|N INJ Z LAT [NJ 2 LONG

2330.8Z -ZZ.Zl 48.98 297.41 108,03 I 53 37 I730,8 -19.34 41.31

4885.]7 70.21 712.14 296.60 69.73 14 §5 37 4285.4 ]?.Z? 704.?0

2066.28 -23.35 Z9olj Z96,99 109.2) 3 I1 J3 1466.3 -20.52 21.46

4625.15 21.33 19Z.5A Z96.14 68.55 16 11 37 4025.1 18,23 185.]2

1847.85 -Z6.42 1|.24 795.70 11_.53 4 17 72 1247.9 -73.13 3.62

44|6.34 Z4.38 175._ Z94.74 65.Z3 I? 13 |1 38]6.3 20.81 ]67.94

NZ0-COUR$£ [_ECUTION ACCURACY C_SZT _[TERNINA TION ACCURACY

SGT 323.6 SGR 697.4 $63 453.6 ST 138.4 SR 97.5 SS 873,2

RRT .1483 RRIr -.8453 RTF -.]534 CRT -.9318 CR$ -.Z368 CST .0223

SO8 873.3 RZ3 -.1189 RI3 -.8374 LSA 873.5 NSA 163.3 SSA 21.6

SG| 706.8 SGZ 512.8 THA 76.33 ELl 164.1 EL7 78.3 ALF ]46.96

LAUNCH DATE NAY 7 ]964 FL|GHT TIN( 96.00 ARRIVAL OAT[ AUG 6 1964

NELIO(ENTRIC COIqlC

RL 150.79 LAL .00

RP ]08.83 LAP -3.39

RC ?8.660 GL -21.47

PLAN_TOC[NTRIC CONIC

C3 76.834 VHL 5.180

LNCH AZH?H LNCH TII_

• 0.00 I 20 $7

90.00 13 Z7 57

100.00 2 4E 34

]DO.D0 14 49 I

110.00 3 31 28

llO,O0 15 56 3?

0JSTANCE 269.511

LOt. _J.62 VL 27.639 GAL -7.97 AZL 93.97 NCA 1_I.42 _IA 133.19 ECC .19067 ZNC 3.97Z2 v] 29.550

LOP ].43.11 VP 37.980 GAP -3.15 AZP 87.93 TAL Z18.70 TAP 340.13 RCA 107.80 APO 158,59 v2 34.820

GP ZZ.37 ZAL |45,48 2AP 00.2| ET$ 349.6| ZA[ |48.Z8 [T[ 67.9| ZAC 99.82 [TC 770.20 CLP -37,50

0LA .61 RAL 70.81 RAO 6568.| ¥EL JZ,|T4 PTH Z.18 VHP 3.9A10PA 46.49

L-J TIN_ ZNJ LAT ]NJ L(_0 JNJ RT A$C JNJ &ZN?H INJ TIME PO CST TIM

2304.76 -71.63 47.78 297.14 108.71 1 59 71 1704.8

4911.24 ZO.SI Z|3.80 Z96.80 70.33 14 49 48 431|.7

1041.47 -72,T9 27.48 Z96.71 109.89 3 16 36 1441.5

4649.77 21,94 194.JZ 298.33 69.17 16 6 31 AD49.8

|8Z3.84 -75,83 9.80 Z93.39 113.Z| 4 71 53 IZ7_.8

4438.17 Z&.9? 176.69 Z94.99 65.86 |7 10 35 3838.Z

0]FFERENTIAL CORRECT[ON$

TOE -.0146 TRA -.4459 TO3 .I?00 BAU .2493

R0E .0103 RRA .2_37 RC3 .6739 FAU .JZ9Z2

F0[-2.4128 FRA-I.6805 FC3-4,1690 88P 2130

BOE .0179 8RA ,5165 8C3 .6950 FSP -14Z1

N|O-CCqJRSE EXECuT|ON ACCURACY

SGT §24.0 SC_ 735.4 $G3 467.6

RRT -.049J RRF -.876J R?F .O?O4

SG8 919.4 R23 .OlZZ R]3 -.8765

$G| 756.3 SGZ 5ZZ.8 THA 93.74

RAP 109.19 EEC 1.4416

JNJ 2 LAT JNJ 7 LC_NG

-18.90 39.68

t7.94 206.30

-19.87 19.90

18.9_ ]86.64

-27.47 7.26

71.49 169.27

ORBIT OETERNINATIO_ ACCURACY

sr L49.0 SR 89.7 SS 933.0

CRT -.9632 CR5 .3317 CST -.3067

LSA 954.6 NSA 163,5 SSA 20.6

ELl 172.6 EL2 80.8 ALF |49,38

LAUNCH 04rE NAy Z 1964 FLIGHT TINE 98.00 ARRIVAL o&r[ AUG 8 1964

HELIOCENTRIC CC_JC

RL 150.79 LAL .00

RP 108.81 LAP °3.39

RC 80.912 GL -22.35

PLAN(T_[NTRIC CON;C

C3 26.848 VHL 3.1B7

LNCH AZNTH LNCH TIME

90.00 ! 77 46

90.00 13 21 52

JOO.O0 Z 48 39

I00.00 14 43 20

110.00 3 56 37

110.00 15 51 57

O_rF[R[NFIAL CC_'RECTJONS

TOE -.0695 TRA -.4955 TC3 .06]8 8AU ,7616

ROE .0671RRA .7787 RC3 .776Z FAU .|3606

F0[-2.6480 rRA-I.7?6] rc3-4.3871 BSP 2338

80[ ,093Z 8RA .5685 Be3 .7288 FSP -1320

0|STANCE 2?5.963

LOt. 121.67 VL 27.656 GAL -7.97 AZL 94.12 HCA 124.59 SNA 133.32 £CC ,18926 ]NC 4.]243 V] 29.530

LOP _6.78 VP 37.999 GAP -7.67 A2P 87.66 TAL Z18.80 TAP 343.39 RCA 108.09 APO ]58.55 ¥2 34.827

GP 74.03 ZAL J45.00 ZAP 65,Z_ ETS 351.47 2A[ ]48.76 ET[ 70.]Z ZAC 101.39 [TC 270,73 CLP -67,68

DLA -.27 RAL 7D.9J RAD 6568.1 VEL JZ.175 PTH 2.1B YHP 3.821 DPA 48.Z9 RAP 106.65 ECC 1.4419

L-] TIME INJ LAT 1NJ LONG INJ RT ASC [NJ A2NTH [NJ TZNE POC$T TIN JNJ Z LAT [NJ 2 LONG

7777.9Z -Z1.05 48.53 296.99 IO9.39 7 5 44 1677.9 -lB.]2 38.01

4838.35 71.4Z 715.55 Z97.14 T|.O2 ]4 44 |] 4538.4 18.63 207.98

Z013.93 -22.18 25.83 296.53 J}0.57 3 22 35 1415.9 -J9.19 JB.3J

4675.57 7Z.55 195.79 196.71 69.84 16 I 16 4075.6 19.61 ]88.24

1803.19 -ZS.ZZ 8.32 795._0 113.88 4 27 0 1203.2 -71.77 .87

4461.07 73.60 ]78.18 195.37 66.33 17 6 13 3861.1 22.20 170.67

H|0-COUR_N[ EJ(_CUTION ACCURACY OPSIT O[T£RNINAT]ON ACCURACr

SOT 557.0 SGR 8J6.1 $G5 497,1 ST ]8].4 SR 117.4 S$ 987.0

RflT -.177| Rift r -.9004 RTF .31_Z CRT -,9593 CR$ .737] CST -.5926

SG8 988.0 R23 .1068 R13 -.8967 LSA 996.9 NSA 163.5 SSA 19.7

SGI 840.3 SGZ 519,7 THA 107.65 ELI ZJA.3 ELI 28.1 ALr 147,36

LAUNCH OATE NAY 7 1964 FLIGHT TJNE 10(3.00 ARRIVAL DAT£ AUG 10 1964

HELIOCENTRIC CONIC 01STANCE 181.387

RL 130,79 LAL .00 LO(. ZZI.SZ Yt 27.6_8 GAL -7.86 AZL 94.19 PRA 127.76 9'IA 133.40 ECC .|8804 INC 4.1884 V] 29.350

RP 108,79 LAP -3.39 LOP 3,49.46 VP _8°014 GAP -Z.IZ AZP 8?.37 ?AL Z|8.77 TAP 346,53 RCA 108.31 APO ]58.48 VZ 34.833

RC 83.179 GL -73.28 GP 15.74 ZAL 144.40 ZAP T0.29 ETS 353.51 ZAE 147,80 ETE 77.68 ZAC ;03.07 ETC 271.3] CLP -68.01

PLAN[ TO_[NTRIC CONIC

C3 Z6.891 VHL 3.|66 OLA -1.18 RAL 71.10 RAO _68.1 VEL |Z.| 76 PTH 2.19 VHP 3.734 0PA 50,11 RAP 103.80 ECC 1.4426

LNCH AZNTH LNCH 7JN_ L-| TIN( JNJ LA7 JNJ LONG |NJ R? A�{ INJ AZNTH ]NJ TIME PC) C$T TIN INJ 2 LAT INJ 2 LONG

90.00 ] 35 18 2249.96 -Z0.41 41.73 296.97 110,06 2 |2 48 1_50.0 -17.49 36.77

90.00 ]3 15 51 4967,09 2Z.04 21?.43 297.63 71.76 14 38 38 4367.1 19.35 209.79

I00.00 2 56 6 1989,33 -ZI._4 14.]1 296,Sl ]]1.14 3 29 ]5 1389.3 -18.46 16.67

I00.00 14 3? 45 470Z,95 23.19 |9?.58 297.ZI 70.38 I_ 36 7 410_.9 20.33 189.95

]10.00 4 3 3 1779.65 -2A.56 _.8| 295.|Z 114,56 4 32 44 1179.6 -21.04 339.43

l]O.O0 15 47 ]5 4485.40 26.25 179.77 29_.91 6?.27 I? 7 0 3883.4 ZZ.94 177.17

O]FF[R[NTIAL COPR[¢T|ON8 M|O-C(_JRS_ E_IrCuTION ACCURACY O_8|T O[TERNJNATION ACCURACY

rOE -.1350 ?RA -.5516 ?C3 -.05?9 8AU .2802 8GT 630._ SGR 8?9.4 SG3 _21.9 ST 236.0 SR 164.5 88 1039.T

RO[ ,1]76 RRA .2953 Re3 .?773 FAU o_AIA8 R/IT -.48|] RRF -.9J98 RTF ,5253 CRT -,96|6 CR$ ,8944 C$T -.Y675

rO[-2.86]] rRA-l.8486 FC3-4.5548 BSP 2659 SG8 1082.0 R23 .1542 R13 -.9117 LSA ]066.7 NSA 163.3 SSA 16.6

BOE .I790 8RA .6237 8C3 .7?95 FSP -1613 $GI 954.8 $G7 509,0 THA 117.47 ELI 283.7 [LZ 37.3 ALF 143,49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 19643

LAUNCH DAT[ NAY Z 1964

H[LIC_[NTRIC C(_llC

RL 150,79 LAL .00

mP 108.76 LAP -3.37

RC BS.4S6 GL -24.18

PLANICT_EHTRIC CONIC

¢3 26.966 YHL 5.193

LNCH AZMTH LNCH TIM{

90.00 1 43 40

90.00 13 9 47

I00.00 3 4 0

JO0.O0 14 3Z 7

|10.00 4 9 51

I]0,00 15 41 40

FLIGHT TINE 10Z.00

OISTAHC[ 268.782

LOL ZZI.6Z VL 27.671 GAL -7,79 AZL 94,47 HCA J30.9Z SHA

LOP 35Z,64 VP 3B.OZ5 GAP -1,64 AZP B7.07 TAL Zi$,64 TAP

GP Z7,48 Z4L 143.67 RAP 75.37 ET$ 355.76 ZA[ 146.8G ET[

ARRIVAL OAT[ AU& 12 1964

IJ3.43 EC( .18701 INC 4.4674 vl 29.350

349.57 RCA 108.48 APO |53,39 VZ 34.845

85.Z6 Z4C J04,69 £TC Z71.93 CLP -73.43

OLA -Z.15 RAL 71.36 RA0 6568.1 VEL 11.180 PTH Z.19 VHP

L-Z TINI[ IN| LAT IN| LONG IN| RT A6C IN| AZNTH IN| flHE

ZZZO.4t -19,71 41.86 Z97.06 |10.73 Z ZO 40

4997.95 21,69 ZJ9.46 Z96.27 7Z.39 |4 33 5

1961.33 -ZO,B4 ZZ.33 296.39 111.93 3 36 4J

475Z.34 Z3,84 199.32 197,86 71.4J |5 31 0

1734.90 -23.83 3,Z4 293.17 113.Z3 4 39 1Z

4511.34 Z6.9Z 161.50 196.60 68.09 16 57 51

01FFEREHTIAL CCmR[C71C_tS N|O-COt,_d[ EI[CUTICN ACCURACy

TOE -,ZJ3Z TRA -.6150 TC3 -.1886 BAU .3044 $GT 744,9 9GR 940.0 SG3 538.6

ROE .1748 RRA .3080 RC3 .8231 fAU .|4466 RRT -,6339 RRtF -,9349 RTF .6?73

F0[-3,0454 FRA-I.8810 FC3-4.8442 BSP 303) 96_ 1199.4 #25 .1770 RI3 -.9244

80£ .2738 I_lA ,6878 8C3 .8443 FSP -167Z 961 1092.1 962 493.9 THA J24o84

3.678 DPA 3].9Z RAP |00.67 ECC J.4438

PO CST T|N IN| Z LAT IN| Z LONG

1620.5 -1_,7| 34.46

4397.9 20.09 Z1|.75

1361.3 -17.68 14.96

4132,3 21.06 191.81

1154,9 -20.23 337,95

3911,3 23.71 173.B!

CIRS|T D{TERI41NATIC_t ACCURACY

ST 311.Z 6R 219.7 66 1086.4

CRT -.9697 CR6 .9520 CST -.8685

L$A 1139.5 NSA 163.0 $54 17.6

ELI 379.3 EL2 44.2 ALF 145,07

LAUNCH OAT| HAW E 1964 FLZGHT r|_ 104.00 ARRIVAL DArE AUG 14 1964

PELIOCENTRJC CONIC DISTANCE _93,151

RL 130.78 LAL .OO LQ. 211.82 VL 27.669 GAL -7.71 AZL 94.66 H_CA 134.09 SNA 133.42 |CO .JB61Z INC 4.6G46 vl 19,560

RP 108.73 LAP -3.53 L_ _3.8| VP _.OSZ GAP -1.J 7 AZP 86.73 TAL 218.41 TAP 338.50 RCA 108.59 APO 158.25 v2 54.852

RC 87.749 GL -25.57 GP 29.26 ZAL 142.82 ZAP 80,3G IT9 559.23 ZAE |45.43 ET{ 92.37 ZAC 106,4Z [TC 272,51CLP -T8,94

PLAN(TOC[NTR|C CON|C

C$ 27.T_a__4 VHL 3.Z04 OLA -3.Z0 RAL 7|.76 RAO 6568,1 V£L |Z.184 PTH 2.19 VHP 3,G55 0PA 53.71 RAP 97.34 [CC 1.4437

LNCH AZHTH LN{H TIN(: L-I T|M{ IN| LAT IN| LC_IG |NJ RT ASC IN| AZNYH IN| TIN I| PO C�T TIN |NJ 2 LAT IN| Z LONG

90.00 | 3Z 38 1189.10 -18,94 59.87 197,29 |11.43 2 19 27 1389,1 -13.86 32.33

_0.00 13 3 3J 3051.51 23,55 ZZl.69 Z99.07 73.32 14 Z? 22 4431,5 20.87 213.90

100.00 3 11 49 1931,31 -Z0.07 Z0.43 296,80 112.63 3 43 0 ]331.5 -16.83 13.JG

lO0.O0 14 18 21 4764.31 24,31 201.66 198.68 72.34 13 45 43 4164.3 21.67 193".66

110.00 4 J7 _ 17E8.61 -13,08 5.39 Z93,54 115.93 4 46 26 1128.6 -19°40 356,58

110.O0 13 58 1 4340.00 Z?.65 185.41 297,47 69,0Z 16 33 41 3940,0 24,33 175.62

DIFFERENTIAL CONRECY|ON8 NI0-COU_$1[ [X{CUT|ON ACCURACY ONBIT DETERNINA TION ACCURACY

TOE -.$030 7RA -.¢861' TC3 -.5261 6AU .3344 9GT 891.0 9GR 999,| SG3 548.1 ST 403,1 6R 280 .$ S6 1130.3

ROE .Z547 RRA .3178 RC5 .8640 FAU .14382 RRT -.7365 RRF -.9466 RTF .7739 CRT -.9738 CRS .9763 CST -.9130

r0£-3.1985 FRA-i.8856 FC5-4.66|0 ASP 3338 SG8 1338.7 R23 ,1665 R13 -.9354 LSA 1221.4 NIA 162.6 $SA 16.4

BO[ .3635 8RA .7354 9C3 .9_33 FSP -1716 661 I148.7 SG2 48Z.4 THA 130.37 ELI 486,3 [L2 50.5 ALF 143.4Z

LAUNCH OAy£ N4V Z 1964 FLIGHT T1_ 106.00 ARRIVAL DJTE AUG 16 1964

H[LIOCENTRIC CONIC 016TANC[ 301,49Z

RL 150.79 LAL .00 LOL 121.62 VL Z7.66Z GAL -7.62 AZL 94.86 HCA 137.26 SNA 133.37 ECC .16536 INC 4,9842 VJ 19.550

RP 108.70 LAP -5.31 LOP 338.99 VP 36.036 GAP -,73 AZP 86,41 TAL 216.08 TAP 333.34 RCA 108.65 4PO 158.09 vZ 34.862

RC 90.049 GL -28.36 GP 31.07 ZAL 141.81 RAP 83.Z0 Er$ .91ZA[ 143,33 IT[ 99.35 ZAC i08,ZO [TC Z73,21 CLP -84,39

PLANI[T(XENTRIC CONIC

C3 27.Z59 VHL 5,211DLA -4.33 RAL 72.24 RA0 6368.1 V[L 12.|91 PTH 2,19 VHP 3.665 DPA 35,48 R4P 95.67 [CC |.4466

LNCH AZHTH LNCH T|141[ L-] TIM_ IN| LAT |NJ LONG IN| RT A$C IN| AZRTH IN| TIN{ PO £6T TIN IN| Z LAT INJ Z LONG

90.00 Z 3 ZZ 2133.29 -16.09 37.76 297.63 IIZ.I7 Z 39 17 1555.3 -14.92 50.51

90.00 IZ 56 34 5064133 24.03 224.19 300.06 74.59 14 21 23 4468.3 21.70 216,30

100.00 5 22 40 1899.43 -19.21 18.43 197.13 113.35 3 54 20 1299.4 -15.89 11.23

I00.00 14 ZO 17 4799.60 23.21 204.04 299.69 73.40 15 40 17 4199.6 ZZ.TL 196.14

110.00 4 28 13 1700.39 -Z2.23 1.84 293.63 116.67 4 54 36 1100.4 -18,47 354.72

|JO,OO 15 33 Jl 4371.42 28.58 183.33 299.33 70.09 16 49 Z3 3971.4 Z3,40 177.64

DIFFER[NTIAL CORR[CT|ON6 M|0-COUR_d[ [X{CUTION ACCURACY C_81T D( T£RMINA TION ACCURAC_

TO| -.403@ TR4 -.733| TC3 -.4675 6AU .3880 9GT 1061.6 9C_ 1050.7 $63 347.6 ST 510o4 SR 342.1 S6 1166.3

RO[ .193Z RRA .3zZO RC5 .99_ FAu ,14413 RRT -._22 RRF -.93§8 RTF .8373 CRT -.9900 CR$ .9877 C$T -.9412

FO£-3.3085 FRA-I.8418 FC3-4.3611 96P 4064 SO8 1493,6 RZ3 .1917 R13 -.9438 LSA 1306.3 NSA 162,4 S$A lS.Z

BO[ .5016 MA .8109 8C) |.D097 F$P -1719 $G1 1417,8 SG2 469.7 ?HA 155.37 ELI 6||.8 [LZ 36.8 ALF 146,37

LAUNCH OAT{ NAY 2 1964 FLIGHT TIM(: 108.00 ARRIVAL 0ATE AUG 18 1964

H{LIOC{NYRIC CONIC

RL J30,79 LAL .00

RP 109,87 LAP -3.27

RC 92._37 GL -Z7.87

PLAN_TO(ENTRIC CONIC

C3 17.5|2 V_L 3.243 OLA -3.58 RAL

LNCH AZNTH LN_H T|N( Lo| 7|M_ IN| LAT

90.00 2 13 4 2_18.47 -17.13

00.00 IZ 49 46 5109.93 24.77

100,00 3 35 46 186d.57 -18.26

100.00 14 |5 45 4839.00 23.96

I|0.00 4 33 58 J669.82 -ZJ.Z8

110,00 13 28 Z 4608.39 29.17

OIFF[R[NT|AL CORR{CTI_N$

T0{ -.5Z08 TRA -.8Z91 TC3 -.6071 BAU .4048

R0E .3586 RRA .3114 RC3 .9181 FAU .14060

F0£-3.3639 YRA-I.??I? FC3-4.4244 BSP 4630

BO[ .6323 9RA .8896 8C3 1,1006 rSP -1706

OISTANC[ 307.807

LOt. ZZJ,6Z VL 27.631 GAL -7.33 AZL 93.1) HCA I40.44 S_4A 153.28 ECC .16472 INC 5.1319 Vl 29.550

LOP 2.|7 VP _.0_8 GAP -,30 AZP 86.04 TAL 217,63 TAP 338.09 RCA 108.88 APO 137.90 vZ 34.8?2

GP 52,95 ZAL 140,(_ RAP 89.80 ITS 3.80 ZAE J41.17 [7[ 103.44 ZAC 110,03 [7C 273.85 CLP -69.77

7E.81RA0 631_.1VEL lZ.ZOZ PTH 2,19 VHP 3.707 DPA 37.Z3 RAP 90,34 [CC 1.4526

ZNJ LONG |NJ RT A$C |NJ AZNTH |NJ TJN( PO C$T T|N |NJ 2 LA7 IN| 2 LONG

55.4_ 299.14 1|2._0 2 30 ZZ IS19,3 -13.68 28.32

127.01 )01.17 73.81 14.14 56 4309,9 22.38 2J9.02

16,30 _97,6Z 114.09 4 4 51 IZ64.6 -14.83 9.16

_8.74 500.92 74.64 15 34 24 4239.1 23.60 198.73

539.9? Z96.07 117.41 5 3 4B 1069.8 -17,44 332.93

187.98 198.8| 7|.33 J6 44 48 4006.6 26,34 179.94

N|0-C(_[ [XI[CUT|ON ACCURACY OR617 D(T{RNINATION ACCURACY

9GT i147.9 SGAI 1098.3 $63 339.6 sr 63J.3 SR 406.9 S$ 1199.9

RRT -.943| RRIr -.9633 RTF .8765 CRT -,9826 CRS .9936 CST -.9580

9C,_ 1861.4 R23 .1945 RJ3 -.9506 LSA J406.2 NS4 162.4 $$4 14.0

_K,J 1597.9 SG2 458.6 TH4 139.]1 ILl 746.3 ELZ 63.8 ALF J4 ?.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

HELI C_EENTRIC CO_JC DISTANCE 314.D97

RL 13D.79 LAL .DO LOt. ZZ|.62 VL 27.633 GAb -T.4} AZL 93,42 HCA 143.61 SgA 133,|6 ECC .18419 INE 3,4135 v! Z9.550

RP 108.64 LAP -}.Zl LOP 3.36 VP $8.034 GAP ,12 AZP 85,64 TAL 21T,14 TAP .75 RCA 108.64 APO 132,69 VZ 34.832

RC 94.670 GL -29,33 GP 34.88 ZAL 139.36 ZAP 94.10 [TS 6,92 ZAE 138,67 ET[ 110.T9 ZAC IIZ.01 [TC ZT4.4T CLP -95.0D

P_AN[TOC,[NTRI( COI_IC

C3 ZT.873 VHL 3.279 OLA -6.96 RAL T).48 RA0 6568,| VEL IZ,ZlT PTH Z.Z0 VHP 3.T92 DPA 59.03 RAP 86,81 ECC 1.438T

LNCN AZMTH LNCH TIN[ L-J TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PC) CS1 T|N |NJ Z L4T ZNJ Z LOqG

90.00 2 ZB Z| Z0TT.8? -16.03 33,01 298,82 11_.66 3 2 59 14T7.9 -|Z,?O 23,9_

90,OD 12 41 SO 5|57oDZ 25,31 230.Z3 ,_0_.7_ 7T._8 }4 7 47 4537.0 23.3J 222,|6

IDO,O0 3 46 2Z 1826,20 -17,18 13.96 Z98,28 1|4.85 4 16 48 1226.2 -13.68 6.91

[00.00 14 6 }O 488_,93 26.T3 Z09.85 302,40 T6.IO 15 _? 54 4283,9 24.56 ZOl.T2

liD.DO 4 4? 0 1636.33 -ZO,ZZ 3fl7.96 296.68 1|8.17 3 14 16 1016.4 -16,29 351.03

lJO.O0 13 Z2 Zl 4646,34 30,0| |90.79 ._O|.36 22,80 16 39 48 4046._ 27.36 J82.6D

OJFFERENTIAL CCRRECTJONS MID-COURSE EXECUTION ACCURACY ORe|T DETERN|NATI(3_i ACCURACY

TOE -.6498 TRA -,9037 TC3 -,7407 8AU ,4425 SET 1444.0 sr.AI ||36,| $G3 521.7 ST T63,3 SR 471,5 SS |225.2

RD[ ,4230 RRA .3163 RE3 ,9Z81 FAU .13436 RRT -.8728 RRF -,969| RT¢ .90|0 CRT -.9842 CRS ,996T CST -.9683

FD[-3.4J57 FRA-l,6626 ¥()-4.1731 8SP 52_7 SG8 1832.4 RZ3 .1979 RI) -,9554 LSA 1510,8 NSA 162,? S$A 12.7

80[ .7754 BRA .9574 BE3 1.1875 rSP -1630 SGI |281.6 SG_ 449,4 THA 142,T5 [11 896.1ELZ 71o4 ALF 148.55

LAUNCH O4T[ NAY Z 1964 FLZC._T TIN( IIZ.O0 ARRIVAL DATE AUG 22 1964

HELIOCENTRIC CONIC 0_STAI_E 320.36Z

RL 150.79 LAL .00 LOL ZZI.GZ VL 27.615 GAL -7.3! AZL 93.75 HCA 146.78 SMA 133.0_ ECC .18373 [NC 3.7454 Vl 29.550

RP 108.60 LAP -_.14 LOP 8.34 VP _8,030 GAP ,32 AZP 85.19 TAL 216,55 TAP 3.33 RCA 108.58 APO 137,46 VZ 34.893

RC 96.9_B GL --_D,97 GP 36.97 ZAL 1_7.8_ ZAP _.OZ ETS JO,Z8 ZAE 1_5.80 ETE 113.40 ZAC 114,12 EYE 275.07 CLP-JO0.O6

PLANCTO(ENTRIC CONIC

(3 28.383 VHL 5,328 DLA -8.SZ RAL 74.26 RA0 6368,| VEL |Z.238 PTH Z.Z0 VHP 3.894 0PA 60,96 gap 83.31 ECC |.4672

INCH AZNTH LNCH TIME L-[ TZl4E INJ LAT INJ LONG ZNJ gT ASC JNJ AZNTH |NJ TIN1| PO CST TIN _NJ Z LAT INJ Z LONG

90.00 2 4_ 3_ 2032.38 -J4.78 _.28 299.72 J|4.43 3 17 27 J432.6 -IJ,}6 23.27

90.00 IZ _Z 42 5Z1|.41 26.27 234.05 _04,48 T9.04 13 59 39 46I|.4 24._0 223,84

|OO,OO 4 O 4? 1793.50 -15.94 11,4O 299,13 ||5,63 4 30 51 1183.5 -12.36 4.44

100.00 13 58 16 493_.72 27,_3 Z|3.49 34_4.Z0 77,86 15 ZO 3_ 43_3,7 Z5,3_ Z05,Z3

110.00 4 59 36 I599.33 -I�,0J 355.76 Z92.49 JIB.96 3 26 IS 999.3 -J3.00 348.94

110.00 13 IS 57 469Z.6_ ]0.89 I94.09 303.Z5 ?4.57 16 34 9 4092.6 28.46 183.73

DIFFERENTIAL CCIRRECTIONS NJO-COURS, I[ EXECUTiON ACCURACY (_R61T OETERM|NATKON ACCURAC_

TO( -.r944 TRA -.97T4 CC_ -.8632 BAU .4805 SGr 1644.8 SGR 1161.4 SG3 496.3 ST 912,3 SR 538.0 SS lZ45,Z

ROE .4909 RRA .3048 RE3 .9263 FAU .JZEJ4 RRT -.89JI RRF -,9740 RTF .9J73 CRT -.9831 CRS ,9983 CST -.9735

FO[-_,4029 FRA-I,S28| FC3-3,847Z BSP 5839 SG8 20|7.0 RZ3 .Z019 RI3 -.9591 LSA 1626,$ NS4 163,fl SSA 11.3

8DE .9338 eRA 1.0238 BC3 1.2261FSP -1571 $Gl 1967,8 $82 442,7 THA 143.71 ELI 1056.| EL2 79.9 ALF 149.65

LAUNCH OArE MJV 2 1964 FLIGHT T|ME 114.00 ARRIVAL 0ATE AUG 24 1964

H[LIOC[NrRIC CONIC

RL 150.Y9 LAL .00

IP JOS.3T LAP -3.0T

RC 99.308 GL -32,84

PLA_E_O([_rRIC CONIC

(3 29,11B VHL 5,396

LN_H 4ZMTN LNCM TJN_[

90.00 3 I 17

90.00 IZ 22 11

100.00 4 17 31

I00.00 13 49 38

110.00 3 14 |0

JlO.O0 I_ 8 28

OIrFEREMTIAL CCIIR[CTIONS

TOE -,9388 TRA-I.050J TC3 -.969Z BAU ._18Z

RD{ ,3857 RRA .Z889 RE3 .91Z? FAU .I184|

rDE-3,3712 FRA-1.3798 FC3-3°461Z 8SP 6471

BOE 1,1135 8RA 1.089l 8C3 1,3313 FsP -1479

DISTANCE 326.603

LOt. Z'_I.E2 VL 27.39Z G4E -T.19 AZL 96.14 HCA 149,96 SN4 |3Z.85 ECC .JB_40 |NC 6.3366 Vl Zg.550

LOP 11.73 vP 38.024 GAP .90 AZP _4,68 TAL 215,87 TAP 5._3 RCA |08,48 APO 137,21 vZ 34.905

GP 39.27 ZAL 136,13 ZAP 101,49 ErS I3,91 ZaE 13Z,EY ETE 119.34 Z4C 116.44 ETC 2_3,65 CLP-I04,_|

OLA -10.29 RAL 73,_5 RA0 65_.Z VEL |Z,Z_8 PTN Z,ZJ VNP 4.048 DPA 63.04 RAP 79.81ECC 1,479Z

L-| TIN([ " |NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO EST TIN INJ 2 LAT INJ 2 LONG

1981.30 -15.31 ZT.ZZ 300,89 115.E_ 3 34 19 1581.$ -9.80 ZO.30

3Z73,4Z Z?.OZ _38,59 306.6_ 81,Z0 13 30 6 4_75,4 25,53 230.24

173_.33 -14,50 8.53 300.30 I/6.43 4 46 27 1135.4 -10,83 1.68

4996,60 28.3Z Z17.84 306.38 80.02 15 11 34 4396.6 26.63 Z09.44

1557.96 -17.63 353.3_ _98,_6 ll9.77 5 40 8 938.0 -13.34 346.63

4746.76 31.80 198,04 _5,56 76.73 16 _7 33 4146.8 29,63 189.49

MIO-CQUR_[ ExECuTION ACCURACY ORBIT OETERMINATIO_I 4CCURACY

SGT 1847.9 SGR 1193.I SG3 463.1 ST 1073.8 SR 608.6 SS 126Z.Z

RRr -.9034 RRF -.978_ RTF .9286 CRT -.9838 CRS .9994 CS_ -,9804

$GB Z200.6 RZ3 ,Z06Z g13 -,9619 L$A 1737.7 NSA 164.3 SSA 9.9

$81 Z156,4 SGZ 439,l THA 148,Z3 ELI 1231,| ELZ 89.Z ALF 150.64

LAUNCH OAT[ HAy 2 1964 FLI_T TI/,q[ 116,00 ARRIVAL DATE AUG _6 |964

HE_IO(ENTRIC CONIC DISTANCE 332.821

RL 130.79 LAL .00 LOL Z_I.GZ VL 27,3E_ GAL -7.06 AZL 96.61 I'_A 153.14 SMA 13Z.65 ECC .183J 3 INC 6,6112 Vl 29.530

RP IO_.5) LAP -Z._8 LOP |4.9| YP .38.013 GAP |.28 AZP 84,|0 TAL 215,13 TAP 8.26 RCA 108,36 APO 156,94 V2 34.916

RC 101.630 GL -34,98 GP 41,87 ZAL 134.13 ZAP 104.44 [TS 17,87 ZAE 129.29 ETE 1Z2,68 ZAC 119.06 ETC 276,25 CLP-ID�.56

PLAN_TO(ENTRIC CON|C

C3 30.176 VNL S.493 OLA -1Z.33 RAL 76.I7 RAD 6368.2 VEL 12,311 PTH 2.22 VNP 4.Z52 OPA 65,38 RAP 26.19 ECC 1,4966

INCH AZMTH LI*_N TIN( L-| 1114[ JNJ LAT INJ LONG |NJ RT AsC |NJ AZNTH INJ TJNF. PC) C�T TIM INJ 2 LAT INJ 2 LCM_G

90.00 3 ZZ ]G 19ZZ.Z5 -II.S7 Z3.?G _02.44 I16.03 3 34 18 1322.2 -?.98 ]6,92

90.00 IZ 9 ZO 5352.36 27.70 244,1_ 3,09.28 83.89 13 38 33 4732.4 26.37 235.63

100.00 4 37 IT I E_O,ZO -|Z.80 fl.33 301.81 _|7.Z4 fl 5 18 1080.7 -9.05 358,3fl

IO0,O0 I_ 37 0 3069._4 29.01 ZZ3oJ4 ._O9.07 82,7J 13 J 30 4469.6 27.76 2J4.58

110.00 S 31 11 1311.13 -IS.03 350.67 299.97 IZ0.80 3 $6 28 911.1 -1|.83 344.05

110.00 J4 39 _ 4811o48 32.7| _02.87 :308.41 79.47 18 19 42 42JI.3 30,9J 194.11

Otrr£RENrZA_ CORR[CTZON$ N|O-COURIN[ E_IECuT|ON ACCURACY C_B[T 0£TERNINA TZO_q ACCURACY

TOE-1.148| TRA-I.||INI TC)-1._309 8AU o533_ $87 Z_4_._ _C_ J_14,_ _63 427.J 8T 1230.G _g 68J.3 _5 J_7],6

ROE .6473 gRA .2833 gC3 ,8822 FAU .|0493 RRT -,9J08 RRtr -.9816 RTF .9363 CgT -.9862 CRS .9998 CST -,9841

rD(-_.2987 FRA-I.ZO_)O FC3-3,01|0 BSP 7070 SG8 2381.6 RZ3 ,Ills g13 -,9640 LSA 1902,0 N$A 166.2 SSA B.6

80[ 1.3182 _A 1.1508 8C3 J,3221 FSP -1336 SGI 23d0.8 8GE 439.0 THA |_0.49 ELI |420.7 £12 99,3 ALF 151.60
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964J

4RR)VAL DAT[ AUG ZB 1964

HELI C_ENTRIC CONIC DISTANCE 339,0|4

RL )50.T9 LAL .00 LOL 22J.6Z VL Z7.535 &AL -6.95 AZL 97.Z0 HCA 156.31 SNA

RP 108.50 LAP -Z.Be LOP 18.J0 VP 38.065 GAP 1.64 AZP 83.40 TAL 214.3| TAP

RC |OJ.955 GL -}?.47 GP 44.87 ZAL |3|.80 ZAP |06.77 [TS ZZ.23 ZA[ |Z5.6| IT[

PL&N_T(XENTR|C C_|C

C3 3|.738 VHL 5.6)40LA -J4.?| RAL ?7.34 RAD 6588.3 V[L |Z.374 PTH Z.23 VHP

LNCH AZNTH LNCH T|N6 L-| TIN( ]NJ LAT

90.00 3 47 44 188E.7! -9.46

90.00 )) 5) 13 $447.Z$ ZS,ZO

]O0.OO $ ) J0 J8|3.80 -|0.??

)00.00 13 ZZ 19 $)39.4| 19.66

))0.00 5 $| 44 |4_?.4| -|4,J4

J)O.OO J4 48 14 48_O.38 33.33

0)FF[R[NTIAL C_R6CTJOIS

70[-).3747 7RA-I.IJII ?C$-I.|0Z| 8AU .3866

R0£ .?AZ8 RRA .Z3$Z RC3 .8348 FAU .09Z41

FO£-),J96J FRA-1.0349 FC)-Z.3Z08 8SP ?693

80[ ).5824 _tA J,ZI|I 8C3 J.3818 rSP -|ZZ5

|3Z.43 ECC .|8296 )NC 7.20_9 vl 29.560

lO.6Z RCA lOS.Z! APO 156.66 v) 34,9Z9

|Z5.55 ZAC lZZ,IO [TC Z76.88 CLP-IJ4.0Z

4.5Z2 OPA 68.09 RAP 7Z.55 [CO 1.3ZZ3

JNJ LONG JNJ RT ASC IN| AZNTH IN| TJN( PO CST T|N JNJ Z LAT JNJ Z LONG

_9.74 _04.5l 116.8| 4 ]8 37 )Z$Z.? -5.79 )Z.98

ZSI.0I 31Z,51 97.3l |5 24 | 4847.3 Z7.53 242.4|

J,63 ._03.8Z |J8,05 5 18 6 10|5.8 -6.93 354.94

Z19.75 3]Z.4| 96.J4 J4 48 Z8 4559.4 Z8.8| ZZJ.04

347.64 30|.88 J2|.48 6 16 | 857.4 -9.88 34|.J4

Z08.89 311.98 81.94 |6 9 _5 4Z90.5 32.J9 J99.9Z

NIO-¢OU_ [_(CUTJON ACCURACY ORE;T G[TERN|NATJON ACCURACY

SGT _148.8 SCAR |231.3 $G3 384.6 ST )447.9 SR 739,4 SS 1276.7

RRT -.9|47 RRF -.9843 RTF .9421 CRT -.9868 CRS ,9999 CSf -,9869

SG8 Z$63.8 RZ3 .ZJ63 R_5 -.9658 LSA Z067.6 NSA 568.1 SSA ?,Z

861 2528.Z SGZ 443.Z THA J5Z.48 [L] 563|.2 £L_ ||O.Z ALF 13Z.35

LAUNCh OAT) NAY Z |964 FLIGHT TIN( |_.DO ARR|VAL OAT[ AUG 30 |964

HEL)OCENTRIC CONIC

RL ]$0.79 LAL .GO

RR ]08.46 LAP -Z.78

RC 106.170 Gk -40.39

PLAMI[TOC[NTRJC CONIC

C3 34.||? VHL 5.RA|

LNCH AZNTH LNCH TiN(

eO.O0 4 19 50

90.00 1) _E I

|00.00 9 30 59

JO0.O0 |3 3 33

II0,00 6 16 53

J|O.OO J4 34 9

0JSTAN([ 345o185

LOt. _w_|.6Z VL Z7.503 GAL -6.70 AZL 97.97 HCA |59.49 5144 132.20 [CO .18Z8| |NC ?.9665 V) 29.$50

LOP 11,29 VP 37.993 GAP 1,9_ AZP 82,33 7AL 213.43 TAP |Z.9Z RCA |08.03 APO 156.37 VZ 34.94J

GP 48.43 ZAL |19,03 ZAP |08.38 ETS ZT,II ZA[ JZJ,54 ET[ lZ8.J| ZAC |Z5,68 [TO 17?.6Z CLP-||8,37

OtA -|?.$1 RAL 78.?| RA0 68U.3 V6L 12.469 PTH Z.Z6 VHP 4.886 DPA 7|.27 RAP 67.01 [CO |.36JS

L-_ TiN( INJ LAT INJ LONG |NJ R7 ASC JNJ AZNTH INJ T|N( PO CST T;N |NJ Z LAT]NJ Z LONG

|TM.IO -6,83 14.91 307.38 1l?.55 4 49 18 J168.| -3.09 8.Z3

5508.18 Z8.Z? 159.86 316.55 9).74 |3 A $0 4968.3 ZS.Z) ZS|.Z0

J$38.A? -8.26 357,16 306.6| ]J8.83 5 36 38 938.5 -4.35 )50.66

5173.14 19.89 Z_8.19 3lG.59 90.58 J4 3J Z6 4673.1 29,65 229.39

1394.71 -11.89 344,19 304.43 121.19 6 40 ? TgA.7 -?.54 337.79

49P9.67 34.10 Zl6.$8 316.50 87.45 |5 57 J9 4389.? $3.37 207.4!

OR817 0[TERNINATJON ACCURACY

87 1669.6 SR 8_.6 5S |ZTZ.4

CRT -.9867 CRS .9998 CST -.9893

LSA ZZ54.0 NSA 170.6 SSA _.9

ELI |864.4 [LZ 12|.9 4LF J_3.5J

O|FF£R[NTJAL CClttiI'[CT;ONS

TOE-1.6883 TRA-).Z$3S TC3-|,|||E BAU .G149

RO[ .85Z3 RRA .1918 RC3 .76E7 FAU .07863

v0[-3.0598 rRA -.8813 FC3-1.9954 88P 8Z?Z

BOE ).8818 BRA I,Z_IIZ BC$ 1.3478 FSP -1070

N|0-COURI( 6XECUTZON ACCURACY

SGT 2AA6.Z sr,,a 1z37.6 s53 337.0

RRT o.9|47 RRf" -.9860 RTF .9463

SG8 2741.5 RZ3 ,ZZIO R|3 -.967Z

SGJ Z703.9 SGZ 48Z.6 7HA |54.39

LAUNCH OAt[ NAY Z 1964 FLIGHt T|N( LZZ.O0 ARRIVAL OAT[ SOP I 1964

HELJC_ENTRZC CONIC

RL 130.79 LAL .0O

RP 108.4Z LAP -Z.67

RC J08._8_ GL -43.86

PLAN([TC_[NfRIC CONIC

C3 37,915 VHL 6.|57

LNCH AZNIH LNCH TIN[

90.00 5 Z 42

90.00 )J Z 6

100.00 6 )0 lO

lO0.O0 J) 37 19

JlO.O0 6 48 58

1|0.00 14 15 0

0ISTANC[ 351.331

LOt. 221.6Z VL 27.469 GAL -6.6Z AZL 99.00 HCA 162.66 SNA |31.95 ECC ,182?5 INC 8,9967 V| 29.530

LOP Z4.49 VP 37.979 GAP Z.3Z AZP 81.41 TAL Z|Z.49 TAP 15.)_ RCA 107.84 APO 156.06 v) _4.955

GP 5Z.71 ZAL 1Z3.79 ZAP 109.lZ [78 3Z.69 ZAE 116.95 ETE J_0.63 ZAC J30.G0 ETC 278.60 CLP-IZZ.7_

DLA -20.84 RAL 80.33 RAO 6568.$ VEL |Z.6Z| PTH Z.29 VHP 5.399 DPA 74.9? RAP _9.07 [CO 1,6240

L-_ TIN( |NJ LAT IN| LONG IN| RT ASC |NJ AZNTH |NJ TIN) PO CST TIN |NJ Z LAT IN| Z LONG

1659,06 -3.36 8.78 311.54 1|8.J3 5 30 ZJ 1059.0 .43 ).IS

5730.68 27.37 Z71.65 311.5! 97.5? lZ 37 36 5130.7 28,13 263.07

5441._3 -5.03 391,86 310.61 119.50 6 34 ll 84|,3 -l.0? 343.32

54_3.8| Z9.26 249.3Z 321.77 96.40 14 ? 43 48Z3,6 Z9.84 _40.36

5319.70 -9.)) 340.|3 309.1| 113.09 ? |0 58 7)9.7 -4.7J 333,_3

$||8.0| 34,04 Z26.$9 $22,26 93.38 IS AO IS 4518.O 54.13 21?.55

_tRBIT 0Ef[RM|NAT|ON ACCURACY

ST 1926,3 SR 915.0 SS 1259.3

CRT -.9B68 CRS .9995 CST -.9914

LSA 2470,5 NSA 173.4 SSA 4.6

ILl 25Z8.4 [LZ I_4.Z ALF |54.78

0IFF(RCNTIAL CCIIRECTIONS

YO[-Z.OZ60 TRA-I,AI86 TC3-I.0680 BAU .6369

ROE .98Zl RRA .|3Z6 RC) .6618 FAU .0641&

FOE-Z.89Z8 FRA -.6748 FC3-).4646 88P 6886

B0[ Z,Z913 BRA J.325g 8C3 |.2365 FSP -909

N|0-C(_JR_[ [XECUT|ON ACCURACY

SGT Z64 ?.Z 8GR 123|.6 SG3 Z83.9

RRT -.9104 RRI r -.9861RTF .9508

SG8 2919.6 RZ3 .ZZ3| RI3 -.9690

SGI 1881.9 SG_ 468.! THA 156.38

LAUNCH OAT[ NAY 2 )984 F_IGHT TIN( 1_4.60 ARRIVAL OAT( SEP 3 1964

HEL|C_(NTR|C C(_qlC

RL )30.?9 LAL .GO

RP J08.38 LAP -Z.58

RC ||0.898 GL -46.01

PLANI_TO_(NTR_C CONIC

C3 44.4_ VH_ 6.6_

LNCH AZNTH LN(H TII_

90.00 6 ? 4l

90.00 lO 13 8

)00.00 7 6 48

)00.00 I) $6 4_

I|0.00 7 3Z Z$

JJO.OO J3 47 34

DIFF[RENTZAL COI_R(CTION$

T0(-Z.$SZ4 TRA-)o3?9_ TC3 -.953_ BAU .6449

R0( I.lZ09 RRA .0349 RC3 .5197 FAU .04883

FD(-2.6838 FRA -.4987 FC3 -.95J9 8SP 9419

BO[ Z,7876 8RA ).3797 BC3 J.0897 FSP -729

0ZSTANC( 337.430

LOt. ZZl.6Z Vk Z?.43Z GAL -6.49 AZL J00,47 HCA J65.83 SIAA 13J.68 (CO .J8275 INCJO.4?Z3 V| Z9.$30

LOP Z?.68 VP 37,964 GAP Z.63 AZP 79,84 TAL Z|1.48 TAP l?.3l RCA 10?,6Z APO 155.75 v) 34,966

GP $7.97 ZAL 111.84 ZAP 108.8| [TS 39°38 ZA[ I||.6Z [TE J33.67 ZAC |35.30 [TC 280.13 CLP-|ZT.43

O_A -14.64 RAL 81.34 RA0 65_.7 VEL 12.876 PTH Z.35 _HP 6.|64 0PA ?8.98 RAP 43.30 [CC 1.7_12

L*J 7|N( |NJ LAT JNJ LONG ]NJ RT A$C |NJ AZNTH IN| T|N[ PO CST TIN |NJ Z LA T JNJ Z LONG

|497.1J 1.86 3_9.74 318,11 lj8.26 6 3Z 38 897.1 5.63 333.09

694.60 ZA.06 310.66 $2T.16 IOS.AI 10 24 32 64.6 25.94 302.5D

1_06,4| -.48 344.43 3|6.8| |J9,89 ? 18 3J 706,4 3.35 337.91

563_.$8 26.64 164.74 327.91 J04,09 |3 30 43 5038.6 28.3J 156,34

|ZZ$.90 -5.61 335.|$ 3|3.63 )23.?8 ? 32 3J 625,9 -).)3 3zB.gz

519J.85 31.53 239.91 319.43 |0J.12 |5 J3 46 469J,9 _3.72 230.89

NJO-COUR$£ £1ECUTION ACCuRAC_ (:_RBIT 06T[RNINATJON ACCURAC_

$GT 1831.Z 8C_' ||87,Z SG3 231.) ST 2229.08R 963.7 SS |23|,Z

RRT -._970 RR!r -.98|7 RTF .9356 CRT -.9862 CR$ .998? CST -.9933

8GB 3089.4 RZ3 .ZZZO RI5 -.9?)2 LSA 27|6.9 N$A 176.6 S$A 3._

8G| _050.Z SGZ 49_.? THA |$8.95 (L| 242].9 [L2 J46.9 ALF |_6.8_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAUNCH DATE NAY Z ]964

HEL|OC[NTRJC CONIC O|STANC[ 363,_37

RL JSD.?9 LAL ,DO LOL 223.62 YL 27.393 GaL -6o27 AZL 1D2.78 HCA 168.99 SNA 131.41 [CC .18279

RP 108.34 LAP -2,42 LOP 3D.89 VP 37.948 GAP 2,97 AZP 77,43 TAL 210,42 TAP ]9.40 RCa 107,39

RC 115.2D| GL -32,93 GP 64.46 ZAL 117.00 ZAP |0?.Z) [TS 48.31ZA[ |05.Zl [T£ 138.5? ZAC |41.87

PLANETO_ENTRZC CC_41C

C3 36.946 VHL ?°546 ObA -29.62 RaL 84.98 RAO 6569.0 V[L 13,3S3 PTH Z,44 VHP ?.416 0PA 8|.57

LNCH AZNTH LNCH TIM t[ L-I TINl[ |NJ LAT |NJ LONG |NJ RT A$C IN] AZNTH |NJ TIN[ POCST TIM

80,94 ? 6 45 ]39Z.19 ]5.13 358.00 330,74 116.79 ? 29 57 792.Z

99.06 9 38 I0 913.D5 11,14 322.81 330,75 I16.78 9 50 23 313.]

100.00 9 8 I4 999.20 9.80 327.41 528.98 118.38 9 24 53 399.Z

]00,00 10 16 22 781.77 16.52 314.73 332.45 115.27 10 Z9 24 181.3

110.00 8 38 13 ]093.85 -.58 328.24 322.66 124.18 8 56 27 495.8

110.00 13 2 53 554?.43 ZT.68 258.Z0 337.38 110.90 _4 35 ZO 4947.4

FLIGHT Tl;_ J26.D0 ARRIVAL DATE SEP 9 1964

INCIZ.T?GZ vl 29,330

AP@ 155.45 vZ 34.979

[TC Z83.D? CLP-133.39

RAP 6,ZT [CC 1.9372

IN] Z ]AT IN] 2 LONG

16.62 33D,97

16.65 313,77

13.31 320.60

19.79 5DT,46

3.9J 322,D3

30.2T 249,96

OJFF[RENTIAL CC_R£CT|ONS NLO-COURSE £XI[CuTION ACCURACY OR6IT C[T£RMLNATION aCCURaCY

T06-3,3_59 TRA-I,4307 TC3 -,7552 9AU .6283 8GT _083,8 8_ 1030.4 885 175.8 5T _805.? ]R 914.8 SS 1191.0

R0£ I.Z03T RRA -.|453 RC3 .5329 FAU .03382 RRT -.8360 RRf" -,9589 RTF .9635 CRT -.9829 CR8 .9960 CST -,9954

F0[-2,445| FRA -.3408 FC3 -,5110 98P 1001 ? S_a_ )Z_?.6 R21 .2|23 RI3 -.974_ L$A 3OD2.I MSA l ?9.9 $SA 2.4

BOE 5.eO_O _A 1,4379 8C5 ,8253 FSP -_53 SGI )ZI 3.7 8GZ 52_.? _HA 163.79 [LJ 2757.D _12 J39.4 ALF I6D.gD

LAONCH OAT[ MAY Z J964 FLJ_T TIME 128.00 ARRIVAL OAT[ SEP ? 1964

HELIC_[NTRIC CONIC D|STAI_E 369.573

• L 130.79 LAL .00 LOt. Z_I.8Z VL 27.952 GAL -6.07 AZL 106.89 HCA ITZ,ll _A 131.12 [CC .18286 1NC16.8919 vl 29.530

Re 108.30 LAP -2,29 LOP 34.07 VP 97.931 GAP 9.28 AZP 73,26 TAL 209,29 TAP 2|,39 RCA 107.14 aPO 1IS,J0 v2 34.992

RC 115.499 GL -58.49 GP 72.44 ZAL J11.04 ZAP 104.19 [T8 63.88 ZA[ 97.11 IT[ 150.11ZAC 150,|5 ETC 290.63 _LP-144.3?

PLAMI[TOC[NTR|C CONIC

C3 85,938 VHL 9.270 OLA -35.05 RAL 88.87 RA0 8569.7 TEL 14,997 PTH 2.62 VHP 9.765 OPA 78.10 RAP 320.T4 ECC 2.4149

LNCH aZMTH LN_H T|M( L-| T1_ IN] ]AT JNJ LONG |NJ _T A_C IN] A2MTH ZNJ T|Nll[ PO CST TIM |NJ 2 LATINJ Z LONG

88.42 5 57 34 1T53.99 11.74 Z4,T| 341,62 123.Z? 6 26 48 1154,0 ]6.04 16,18

J11.58 I| 15 Z4 745.49 11.76 309.28 341,68 123,28 If 27 49 145.4 16.43 302.TZ

68.42 5 57 34 1753.99 1|,74 24,?| 341.82 129.27 6 28 48 1154.0 16.04 18.18

I]|.S8 I_ 15 _4 745,43 II,?8 309.28 341,83 IZI.Z6 I| 27 49 143.4 18,03 5_2.72

88.42 5 57 94 J733.99 JI.?4 24,?J _41.82 I_3.27 6 26 48 1154.0 J6.04 18.18

J11.58 JJ IS 24 745.43 ]1.78 )09.26 941.93 123.26 ]l 2? 49 ]45.4 16.03 302.72

DIFFERENTIAL CORRECTIONS N/D-COt)R54[ [YJ[CuTION ACCURACY ORBIT DETERMJNATION aCCUR4CY

TD[-4.9357 TRA-].3842 TC3 o.4374 9AU .5407 $GT 9345.6 8GR 84?,4 883 122,6 ST 3079.] 8R 464.9 $$ 1132,9

ROE ,?240 RRA -,53(_ RC3 ,1J07 FAU .01884 RRT -,5104 RRtF -.8742 RTF .9779 CRT -.9299 CRS ,9529 CST -.9977

F0[-2.Z097 FRa -.20£Z FC3 -.1898 8SP 10529 SG9 3407.7 R23 .1873 R13 -.9812 LSA 3315.6 MSA 181.7 SSA 1.6

80[ 3.0083 8Ra 1.4920 8C3 .4706 FSP -384 $GI 3382.4 SG2 559.9 THA 174.20 ILl 5109.4 £12 169.4 ALF 1TI.98

LAUNCH 0JT£ MA_ 2 1964 FLIGHT YllV4[ 130.DD 4RRIVAL DAI[ SEP 9 J96*

_ELIOCEMTRIC CONIC DISTANCE 373.49?

RL 19D.79 L4L .DO LOL 223.62 VL 27,IJD GAL -3,85 AZL 116.25 MCA 175.13 5MA 150,82 ECC .18293 IMC26.2545 vl 29.590

RP JOB .2e L4P -2.14 LOP 57.27 VP 57.913 GAP 5.55 AZP 63.85 _ TAL ZO8,03 TAP 23.18 RCA 106.91 APO 134 ,T4 vZ }_.006

RC 117,790 GL -69.09 GP 90,28 ZaL 103.82 ZAP 99,65 ITS 107.98 ZA[ 8S.6T [T[ 190.61ZAC 160.5T ETC 91T,16 CLP 179.18

PLAN_TOCENTR]C CONIC

C3 18|.187 VML 15.469 0LA -59.84 RAL 9_,75 Ra0 6_T0,9 V[L 17.399 PTH Z.96 VHP 13,321 DPA 6?.61 RAP 902.03 [CC ].983_

LNCH AZMTH LNCH TIME L-] TIME IN] LAT IN] LONG JNJ RT A$C IN] AZMTH IN] TIME PO C]T TIM IN] _ LAT |NJ 2 LONG

60,71 9 45 15 2016.25 6.9] 42.4_ 357.97 1_9,54 6 18 30 1416.Z 11.93 36,56

119.29 12 22 29 775.08 6.92 308.07 337.58 129.53 ]Z 53 24 173.1 11.94 _0Z.1_

60.71 3 43 ]5 Z016,25 6.91 42.46 357.37 129.34 6 I_ 50 1416.Z 1].99 36,36

119.29 ]Z 22 29 773,08 6.92 508.07 357.38 129.3_ IZ 53 24 1T5.1 11.94 30Z.17

60,71 3 45 13 2016.25 6.91 4Z.46 $57,37 129.54 6 18 30 1416,2 11.99 56.96

]19.29 IZ 22 29 ??3,08 6.92 908.07 357.38 129,58 12 55 24 175.1 11.94 50Z.I?

O|r_ERENTIaL C(_qR_CTION5 M|O-COUR_I[ _K_UTION ACCURACf ORbit 0[T[RMINATION ACCURACY

r0[-8.5010 TRa -.5323 TC5 -.0818 8AU .t983 8GT 2695.9 SGR 2239.1 SG3 79.2 Sr 2681,2 9R 2102.0 55 1210.]

ROE-4,9079 RRA-1,4599 RC5 -.00_] FAU .00389 RRT .9519 RRIr ,9434 RTF .9992 CRI .9935 CR$ -.9947 C$_-I.ODDO

FDE-2.]487 FRA -.0688 FC3 -,0J76 88P 1D$63 $88 35D4.5 R23 -,|44] R13 .9889 LSA 361|.? MSA 163.2 SSA l._

8OE 7.9869 BRA 1.4972 8C3 ,D818 FgP -239 $G1 3483,5 $G2 534._ THA 59.45 EL) 5403.3 ELI ]5T,5 4LF 38.07

LAUNCH DATE MAY Z 19454 FLIGHT TIN[ 132._3 aRRIvAL _ATE $CP 11 1964

HELIOCENTRIC CONIC

RL 130,79 LaL .DO LOt. _]o62 YL

RP 108.22 LAP -1.99 LOP 40.4? VP

RC ]20.074 GL -35,32 GP 85.0? ZAL

PLAH(TOCENTRIC CONIC

C5 81e,814 VHL 28.580

LNCH AZMTH LNCH TIM_

_0,Z4 ? 54 55

1o9._e IZ 31ZO

7_,24 7 )4 53

109.76 I2 3l ZO

]JO,OO 12 JO 30(3

]lO.O0 12 54 55

DIFFERENTIAL CC_R[CTION$

TOE 2.8953 TRA 2,0316 TC3 -,0349 _AU 2,2?73

RO-14.8114 RRA ],]389 RC3 .20]Z FAU-.05488

r0E-2.9314 _Ra ,3811FC3 .0370 BSP 9465

8011S.0918 8RA 2,5291 8C3 ,208_ FSP -160

OISTANC[ 380.887

27.26? GaL -5.S| AZL 149.99 HCA 177.?0 SMa

3?.894 GAP 3.64 AZP _0.03 TAL 206.35 TAP

96.13 ZAP 94.32 ET$ 167.5Z ZAE 62.15 ETE

130.32 ECC ,18198 1NC59.9906 VI _9,350

24.03 RCa 106.77 APO 154.27 vZ 33.019

246,35 ZAC 161.10 CTC Z97.97 CLP I0O.50

OLA -34.08 RAL 1|0,59 RA0 65?2.8 VEL _.628 PTH 9.46 VHP 33.065 OPA 44.52 RAP 301.88 ECC14,4427

L-1 T|I_ IN] LAT |NJ LONG IN] RT ASC |NJ AZMTH ]NJ TIME PC) CST TIM IN] 2 LAT IN] Z LONG

2022.69 .14 37.94 20.38 124.06 8 8 53 1422,? 4.6I 31.71

1078.94 .16 327,57 20,37 124.06 l_ 49 19 4?8,9 4.6) 5Z1.53

2022.69 .14 37.94 Z0.36 IZ4.O6 8 8 33 1422,7 4.6] 5J,71

J078.94 .36 327,57 20.97 I24,06 J2 49 19 478,9 4.65 32J.53

]|42.48 -2.43 5_0,77 )8,61 JZ4,JI JZ 29 53 542.3 2,_6 324°3T

]007.]5 2,74 529,71 22,11 I14,09 13 |1 40 407.1 ?.19 517,46

MI0-COUR$[ [X£CUT|ON ACCURACY CRS|T 0ET[RMINATJON aCCURACY

SGT 822,9 SGR 3196.1 SG3 34.5 ST 599.0 SR 2970.7 SS 1782.9

RRT -.74|| RRF .99r9 RTF -,6971 CRT -,9620 CRS -.9998 CST .9369

SG9 9900.4 R23 -.0958 R|3 ,9933 L$A 3311.8 N$a 166.9 S$A .8

$GJ 3255.5 SG2 542.5 THA 10],]2 ELI 5026.2 [LZ 160.6 ALr ]01.01

1757



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19645

LAUNCH DATE NAY Z 1964 rLIGHT TIN(: 134.00 ARR|VAL DATE SCP 13 1964

H£L|O_ENTRIC C(_JC

RL ]90.79 LAL .0O LOL 221.62 VL

NP 108,J7 LAP -1.83 LOP A3.68 VP

RC ]ZZ,}SI GL 6J.35 GP -TI,?Z ZAL

PLANETO_£NrRIc CONIC

C3 4Z3.339 VHL 20.579

LNCH AZNTH LNCH TIN([ L-I rilil_ IN] LAY

;Z.B? 19 58 |5 5044.26 -).44

167.13 ? JO 46 }ZS0,ZI -3.44

1Z.67 J9 58 |5 5044.Z8 -3.A4

J67.J3 7 |0 46 3Z90.Z| -3,&4

12.87 19 98 J9 5044.26 -3.44

|67.13 ? JO 46 3Z50.2J -).44

OIFF[R[NT|AL CC_I'RECTIC)NS

T0[-I.5321 TRA .1735 TC3 -.0329 BAU .8844

ROE-e.2654 RRA-2.159Z RC3 -.1528 FAU-.0I|55

FOE ,9698 FRA ,4292 FC3 .OZSZ 8SP I04ZZ

60[ 8.450| 6RA Z.|622 8C5 .J565 rIP -]77

01STANCE 368.890

27.223 GAL -9.69 AZL 46,20 HCA 182.75 SNA 130.2| ECC .|6989 1NC4|.8024 vl Zg. SSD

37.875 GAP 4.48 AZP 131.77 tAL Z06.54 TAP 29.30 RCA |06.El APO J94.4Z V_ 39.032

98.76 ZAP 96.56 ETS |9?.80 ZA[ ?6.37 ET[ ]|8.15 ZAC 26.63 CtC 295.70 CLP IJ;,58

DLA ?8.69 RAL 163.98 RA0 65?2.2 ¥EL 23.538 PTff

|NJ LONG IN] RT ASC |NJ AZNtN JNJ TINE

251.5| 7Z.9J .33 2l Z2 19

91.57 72.88 .33 8 4 97

251.5J 72.9J ,53 ZJ 22 19

91.37 72.88 .33 8 A 57

Z51.51 ?Z,�l .33 Z] 22 19

91.37 ?2.88 .33 8 4 57

N|O-COURSE [YJ[CUTION ACCURACY

SGT 5I|.0 SGR 3578.4 SG5 58.]

RRT ,04|4 R_ -,_4_ RTF .0659

SG8 3614,7 RE5 ".|08! RI5 -.994|

SGI 3578.5 SGZ 5J0.5 ?HA 89.65

5.29 VHP Z7.954 DPA -69.0Z RAP SO.Z| [CC 7o96?J

PC. CST T|N IN| Z LAY |NJ 2 LONG

4444.3 -||._9 290.53

2650.Z -l|.Z8 90.19

4444.3 -|].29 250.53

2650.2 -11.28 90.19

4444.3 -11.29 250.33

2650.2 -|J.28 90.|9

CIRBIT DET[RNINATIC_4 ACCURACY

ST 453.Z SR 197].6 SS 783.8

CRY .7925 CRS .9936 CST .T185

LSA 2147.5 NSA Z78,5 SSA ,a

EL| 2001.8 EL2 260,Z ALF 79.95

LAUNCH OAT[ NAY 2 |964 FLIGI'It 1IN{ 136.00 ARR|vAL 0ATE SEP 15 J964

HELJO(ENTR|C CC_JC

R_ 150.19 LAL .C)O

RP 108.13 LAP -l.67

RC 12A.618 GL 59.68

PLAN(TOC[NTRIC C_4|C

C3 90.A8? VHL 9.513

LNCH AZNTH LNCN ?JIM(

?.99 _5 A9 )

|?Z.O] 3 20 30

7.99 IS 49 ]

17Z.OI 3 ZO _0

7.99 |5 49 l

172,01 3 ZO 3(3

OIFFERENTIAL COItRECTIONS

TOE 6.1605 TRA -.0637 TC3 -.4340 8AU .5308

ROE -.4JZ6 RRA .lOS? RE3 -.0830 FAU .0|576

rOE 1.5077 FRA .0147 FC3 -.|907 8SP 1J782

80[ 6.1743 _A .1234 8C3 .A_86 rSP -28|

DISTANCE 394.4?2

LOL P;|.6g YL 27°|?? GAL -9.38 AZL ?2.33 H(A IBS.SZ SNA |29.90 [CO .18598 |NC1?.6661 v| 29.590

LOP 48.88 VP 37.854 GAP 4.64 AZP 107,59 tAL Z04.97 tAP _.A9 RCA ]09.79 APO 154.00 ¥2 35.046

GP -79.96 ZAL 108.27 ZAP 103.98 ETS 288.96 ZAE 97.9! ETE _07,_? ZAC 9,_5 [TC 347.47 CLP-|TS.0_

OLA 82.97 RAL 103.48 RAD 6_$9.8 VEL ]4._55 PtH 2.64 VHP |5,649 OPA -5A.36 RAP SO.?| ECC 2.4894

L-I TIN( |NJ LAY |NJ LONG [NJ RT A$C IN] AZNTH |NJ ?|HE PO CST T|N |NJ Z LAY |NJ Z LOnG

480?,85 -19.83 293.O1 10,94 ?.AS 17 9 9 tZO?.8 -27.76 252.Z5

3002.64 -19.83 88.17 10.gz 7.48 4 |0 35 Z402.6 -27.76 87,42

480?.85 -19.83 293.01 |0.94 7.48 17 9 9 4207.8 -27.76 252.25

)OOZ.6A -19.83 88.J7 J 0,9Z 7.48 4 J0 35 2402.6 -27.76 87,42

4807.85 -I9.83 255.0_ J0.94 7.48 l? 9 9 4ZO?.B °27.76 252.Z5

• _OE.64 -19.83 88.17 ]0.9Z ?,AS 4 ]0 35 2A02.6 -27.76 87.42

NI0-COUR_ Ex£CUTICIN ACCURACY CRBIT 0[T(RNINATIO_ ACCURACY

SGT 38J4.J SGIt 588.5 8G5 82._ ST 37]].7 SR Z93.A SS 107].2

RRT -.4392 RRF -.2752 RTF .9837 CRT o,8600 CRS ,8358 CST -.9988

8GB 3859.2 RZ5 -.]863 RJ5 -.9820 LSA }871.0 NSA 158,7 SSA 1.|

SG| 3823.0 SGZ 9_?.9 ?HA |76,0_ EL] 3720.3 EL2 149,4 ALF ]76.|0

LAuNCN 0ArE NAY Z 1964 FLIGHT T|I4( 138.00

HELIOCENTRIC CCIq|C

mL |_D.79 LAL .00

RP 108.09 LAP -l.50

RC 126.878 GL 49.15

PLAN_TOC[NTR|C C(_dIC

C3 59.3A1 YHL 6,2?2

LNCN AZNTH LNCN TJNE

19.92 J4 56 57

J60.08 I 40 59

|9.92 14 96 57

160.O8 I 40 59

J9.92 |4 56 57

160.08 J 40 59

O|FFER[NTIAL CC_R(CT|ONS

TOE 3.1997 iRA -,5802 tC3-|.$693 8AU ,7625

ROE .8806 RRA .005§ RC3 -.4760 FAU .05053

rOE J.2499 FRA o.|IOS FC3 -.8717 68P |ZI86

80[ 3.3J88 _RA .5802 8C5 ].4497 FSP -425

ARRIVAL gate SEP 1Y 1964

DISTANCE 400.368

LOt. 221.62 VL 27.151 GAL -9,12 AZL 79.89 HCA 185.6D SNA 129._6 ECC .|859D ]NCIO.I]|9 ¥1 29.550

LOP 50.09 VP 57.893 GAP 4.89 AZP lO0,O0 TAL Z05.59 tAP 3Z,|9 RCA 105.49 APO 153.66 vZ 35.059

GP -69.7l ZAL |]?.|l ZAP Ill.?6 ETS _6.04 ZA[ |07.94 [T[ 220.89 ZAC ]_.42 ErE 295.10 CLP-]54.5|

OLA 72.54 RAL 84.48 RAD 690_.5 VEL |2.677 PTH Z,30 vHP 9,9)40PA -42.|7 RAP 86.2Z [CC 1,647fl

L-| T|NE |NJ LAT IN] LONG IN] RT ASC |NJ AZNTN |NJ TINE PO CST TIN JNJ 2 LAY IN] _ LONG

4588. J4 -31.94 239.Z3 543.19 20.70 I6 J3 29 5988.| -59.37 256.00

2820.24 -3|.93 86.I3 343.|7 |0,TO 2 27 59 Z220.2 -59.56 82.90

4588.14 -3J.94 239.23 945.J9 ZO.?0 ]6 15 25 3988.] -39.37 Z36.OO

2820.24 -3|,93 86.13 345.17 Z0.70 2 27 $9 2ZZO.Z -39,36 8Z.90

4988.|4 -5|.94 239.23 345.|_ ZO.?O |6 |3 29 3988.1 -39.37 236.00

28E0,24 -31.93 86.13 343.I7 ZO.?O 2 27 59 2220.2 -59.36 92.9_

NIO-C(_JRS_ ExeCUTION ACCURACY _SIT O[T[RN|NATICIkl ACCURACY

SGT 3823.0 $GR IOOI.9 SG3 IZ6.O St 2971.0 SR 804.6 SS 924.6

RRt .8767 RRF .9705 RTF .9648 CRY .983Z CRS -,9998 CSt -.9958

SG8 395Z.] RZ3 .Z3ZO RI3 .9717 LSA 3Zl0.0 NSA 158.1 $SA 1.8

SGJ 39Z4,| SGZ 489.4 TNA 13,I3 ELI 5074.7 EL2 141.8 ALF 14,94

LAUNCH OAT[ NAY 2 J984 FLIGHT 7I_ JA0.00 ARR|VAL 0ATE $CP |9 1964

HEL|O(ENTRIC CONIC 01STANCE 408.324

RL lSO.79 LAL .00 LOt. L_I.8Z VL 27.084 GAL -4.87 AZL 83,48 HCA I9|.73 SMA 129.Z5 £CC .|8647 |NC 6.9505 V| Z9.950

RP 108.05 LAP ol.33 LOP 93._0 VP 37.81Z GAP 5.18 AZP _N_,4J tAL Z02,24 TAP 33,98 RCA ]05.]5 APO 153.36 V| 35.072

• C 129._Z? GL IS.SO GP -56.19 ZAL 12_.$9 ZAP I18.9_ EtS 510.59 |RE IIS.|6 EYE 220,49 ZAC 21.18 ETC Z8|.60 CLP-|gD.96

PLAN[T(XENTRIC CONIC

C3 24.452 VHL 4.945 OLA 61.88 RAL 84.40 RAO SSG_.O Y[L |Z.078 PTH Z.|6 VHP ?,9|0 0PA -_.22 RAP 88.98 ECC _.40_4

LNCH AZNTH LN_H TIN( L-Z T|N( IN] LAY IN] LONG IN] RT A$C IN] AZNTH IN] TIME PO C$T TI_ INJ 2 LAY |NJ 2 LONG

3Z.37 |9 24 28 4429.04 -)S._lO _Z|._ S)|.S? 3S.63 16 38 |T _8Z9.0 -42,54 2|5.90

|47.83 I IZ 48 2741.03 -35.99 81.91 331.55 35.62 i _8 30 ZJdl.| -AZ.33 76.03

32.37 |S 24 28 4t_9.O4 -$8,00 ZZ|.M 331.57 3S.S) |6 38 |7 )829.0 -42.34 219.5D

147,63 I IZ 48 Z?4J.05 -35.99 8J.91 331,5_ 35.82 I 58 30 Z|41.1 -42.33 76,03

32.37 15 24 28 4429,04 -36.00 ZZI.)8 S)I.5? 55.$3 |6 38 IT 3_9.0 -42.34 215.50

147.63 ] JZ 48 Z74|.05 -)5.99 81,81 S51.55 35.62 J 58 30 Z|4|.J -42,33 76.03

OI_F[RENT|AL C(_t_R[CT|(_IS M|O*C(_ [X£CUT|ON ACCURACY ORBIT O(T_RN|NA?|ON ACCURACY

TOE Z.0699 TRA -.7571 tCS-E,4181 BAU .8380 SGT _64,4 SG_ 1125,8 SG3 I?I.Z St 2463.0 SR ?65.5 SS 800.9

R0£ .6582 RRR -.0SG8 R¢3 -,8324 FAU .ORES? RRT .9113 RRf" ,9900 RTF .9525 CRT ,981A CRS -.99?9 C$T -.92J6

rOE |.0994 rRA -,1863 FCS-I.SI?7 BSP |_429 8_ 40ES.0 RZ_ .ZS?4 RI5 .9610 LSA 2699.2 NSA 164.6 $SA 3.3

80£ Z.| ?|6 8RA .?580 8C) 2.95?4 FSP -5?Z $G| 4000.0 $GZ 4A?.8 tHA |5.06 ELI 25?4.9 ELZ 140.4 ALF ]6.97

J ?38



JPL TM 33-99 EARTH--VENUS TRAJECTORIES VOL. I, 1964J

LAUNCN DA1[ NAY Z 1964 fLIGhT VlN£ IAE.O0 ARRIVAL 0&T[ SEP ZI 1964

HELIOC[NTRIC C(_d|C

RL 150.29 LAL .00

RP 108.01 LAP -I.IS

RC 13J.]67 _k zg.]?

PLANq[T_ENrRI{ CONIC

C3 18.44g VHL A.zgs

LNC, 4z, r, LNC. r[X¢

43.40 16 1 16

138.60 0 50 211

4].AO 16 I 16

156,60 0 $0 ZO

d$,40 16 1 16

136.e0 0 50 ZO

0[STANC[ 412.Z92

LOt. _i.?Z VL Z7.0]6 GAL -4.62 AZL B5.SZ ,CA J94.9} SNA JZ8.93 ECC .187Z0 JNC 4.4813 v! Z9.35D

LOP 56.51 VP _7.790 GAP 5.45 AZP 34.3) TAL ZOO.8? TAP 55,80 RCA 104.79 APO 153.06 YZ 39.069

GP -AS.Z| ZAL 122.42 ZAP 125.17 ETS 312.88 ZA[ 120.28 ETE 217.5Z Z&C 28.97 £TC 277.4] CLP-J49.83

0LA 52.78 RAL 86.19 RAO 6567.7 YEL 11.825 PTH Z.09 V,P 6.606 0PA -24o06 RAP 90.23 [CC 1.3036

L-I T|NC |NJ LAT _NJ L(_NG |NJ R? A$_ |NJ AZNT, IN| r|N( PO C]T TfN IN| _ LAr ZNJ _ LONG

4302.13 -35.22 204,89 323,78 47.7? 17 12 58 3702.1 -40.35 |97.$4

2232.52 -)5.20 ?9.79 323.27 47.76 | )5 52 2|32.5 +40.}a 72.44

45{)Z.13 -)_.2Z L>C54.89 321.78 47.77 iT lZ 58 3202.1 -40.35 197.51

2732.52 -35,Z0 ?9.79 323.27 47.?6 J _5 52 _1)2.5 -40.34 ?Z,44

4J02.11 -)5.22 204.#e )Z).78 47.77 11 12 58 1102.1 -40.35 |97.54

27)2.52 -35.Z0 79.T9 _Z_.77 47.76 | _5 52 2112.5 °40.54 7Z.44

(_IR?|T 0[T[RNKNArION ACCURACY

ST ZOZ6.0 SR 609.Z SS 654.4

£RT .9227 CR5 -.9980 CSr -.9833

LSA ZZO8.Z XSA 165.7 SsA 5._

EL| 211].2 EL2 J_5.6 AL_ 16,37

01rr£R£NT|AL ¢_R[CT|ON$

TOE 1.4593 TRA o.6179 TC)-3.3912 BAU .8250

ROE .4558 RRA -.OJ_? RC_-I.O4Z2 FAU .01245

FOE .8555 F_A *.1826 FC3-Z.4611 85P 1Z805

BO[ i.5289 BRA .8389 8C3 ].5477 F]P *_J03

XIO-COURS_ (XECUTI_N ACCuRACr

SGT 3961.1 SGR 1085.8 SG3 210.4

RR7 .9J9_ RRF ._9|2 RT¥ ".9A_6

SG8 4107.3 RZ3 .2853 R)) .9552

SGJ 40B0.3 SGZ 4J4.5 THA J4.29

LAUNCH OAT[ NAY 2 1964 FI.I_T TJP._ 144,_ ARRivAL DATE S£P 23 1964

,£LJO££NTRIC CON|C

• L JSO.?P LAL .OO

RP |07.97 LAP -.97

RC 113._92 _L ZI._D

PLA_TC_.£NrR|C CONXC

C) 15.505 VHL ),938

LNC, AZMT, LNC_ 7|N(

52.98 16 41 43

]Z?.O2 0 26 56

_2.96 16 41 45

122.0_ 0 26 56

52.98 16 41 43

122.0_ 0 26 56

0|$TANK_[ 418.Z58

LOt. _|.82 VL 28.988 GAL -4.)e AZL 86.82 ,CA 198.1Z $,A 128.60 £CC .18804 |NC 5.1291 v! 29.35_

LOP _9.72 VP ST.?ST GAP 5.70 AZP 9Z.97 TAL 199.49 TAP 17.61 RCA 104.4Z APO 152.79 vZ )5.098

GP -4|.69 ZAL 128.|$ ZAP J._.A8 £?S 314.89 ZJ£ _23.87 [T£ 211.95 ZAC 15.A5 [TC 275.&2 CLP-|50.39

OL_ 45.34 RAL 88.33 RAO 6567°6 V£L 11.700 PTH Z.06 VHP 6.128 0PA -17.41 RAP 91.74 ECC 1.2_52

L-I 7_M£ |NJ LAT ZNJ L_NG _NJ R_ A$C _NJ AZNTH |NJ TZN£ PO CST TI, |NJ 2 LAT JNJ 2 LONG

4184.83 -)Z.S4 1_O.72 )19.Z6 )6.49 17 51 28 $584._ -_6.68 18Z.82

2189.82 -32.)) _10.99 )|9.25 )6.48 J J_ 5 2169.8 -56,68 ?3.09

4184.8_. -)Z.S4 190._Z 119.26 86.49 17 5] 28 )584.8 -36.66 |62.6_

2159.82 -]2.S3 80.99 319.Z_ 56.A8 ] 15 5 2J69o8 -56.68 7].D9

4184.83 -32._4 190.12 319.26 56.49 17 5I _6 3584.8 -36.66 18Z.82

2759.82 -32.83 60.99 319.Z§ 56.48 1 IS _ 2169.8 -56.66 73.09

ORg|T _ET[RNINAT[ON ACCURAC_

ST 1632.1 SR 466.1 $S 494.6

CR7 .9566 CRS -.9970 C]T -.9750

LSA 1760.9 NSA 162.1 SS_ 9.6

EL| ]692.3 [12 J)J.O ALr ]5,3_

OiFYERENTZAL C_RECTZON$

T0E 1.0555 TRA -.8760 TC$-4.ZZ'_I 8AU .9057

ROE .3J95 _A -+0332 RC3-1.]_18 FAU .0_9Z5

TO( .6354 rRA -.|24_ FC3-).]086 BSP 15_05

80[ 1.1026 8RA .8767 8C) 4.3292 r$P -812

MIO-CO_R_ EY.ECu//_ ACCuRACr

$GT 4085.5 Sr, R |007.6 SG3 240.9

RR? .9232 RRI r .9884 RTF .9423

SG_ 4207.9 R23 .2887 R|3 .9485

SG| 419].D $G2 371,_ 7,A 12,93

LAUNCN OAr( NA_ 2 1964 FLIGHt TINt[ 146.00 &RR|VAL OJT[ SEP Z$ 1_64

.ELZC_ENrRIC CONIC

RL 150.79 LAL .OO

RP |07.9] LAP -.79

RE 135.e|5 GL |5.66

PLAN[TO_ENTRIC CC_|C

C5 13.847 VHL 3.721

LNCH AZNTH LN(H TIN_

61.51 17 Z6 ]_

116.49 0 0 Z

61,51 17 26 9)

116.49 0 O Z

6i.5J 17 Z6 53

118.49 0 0 Z

OZSTANC£ 424.2Z4

_OL Z"_J.62 VL 26.9)9 GAL -4.09 AZL 6?.63 HCA ?01.5_ SN4 128.Z8 (CC .18699 JNC 2.1693 vl Z9.330

LOP 62.93 VP 32.744 GAP 5.98 AZP 92.02 TAL J98.08 TAP 19.41 RCA IDA.D3 A_O 1_2.52 v| 55.1_D

GP -_6.36 ZAL 1_9.28 ZAP 1_4.92 £TS _16.68 ZA[ |26._3 [f[ Z10.41 ZAC 40.75 [TC Z74.|8 CLP-151.33

OLA 59.51RAL 90.59 RAO 6fl62.5 VEL 11.629 PTH Z.04 VHP 9.8?30PA -|Z.O| RAP 93.26 [C( ].ZZ?9

L*] TIME JNJ LAT ]NJ LONG ]NJ RT ASC [NJ AZNTH |NJ T|NE PC) CST TJN JNJ Z LAT JNJ Z L'_NG

4061.82 -29.42 |7?.79 917.06 62.66 16 _4 IS ]46|.8 -_2.83 169.75

2842.56 -29.41 85.2) 517.06 62.65 0 47 Z_ ZZ4Z.6 -32.8_ 77.19

406_.82 -29.42 |77.79 )17.08 62.66 J8 54 15 _46|.8 -32.83 J69.75

Z84Z.56 -29.41 _5.23 _|7.06 62.65 0 47 23 224Z.6 -3Z.82 77.[9

4061.82 -Z9.42 }7?.29 )17.06 62.66 18 34 ]5 _461.8 -52.B_ 169.75

28A2.56 -29.41 85.Z3 _|?.06 62.65 O 47 _5 2242.6 -32.8Z TT.I9

ORBIT 0ETERN|NAI[ON ACCuRAC_

ST 2340,6 SR 386._ S5 38_.4

CRI .9292 CRS -.9962 CST -.9506

L_A |A]6.2 N_A ]73.0 _A ]3.6

ELI 1388.4 EL2 157.9 ALF 15.1_

0IFFER[NTIAL CC_'R[CTIOI4$

TOE .8043 rRA -.8413 ?C3-4.7780 8AU ,9071

ROE .2505 RRA -.0040 RC3-1.0826 rkO ,06085

FOE .4652 FRA -.D826 FC]-).?9|B 85P 12895

80E .6424 8RA .8413 8C) 4.9002 FSP -78)

NI0-CC_JRS[ EXECUTION ACCuRAC_

SG7 4|Z0.8 ]GR 896.? SG3 252.7

RRT .9118 RRF .9815 RTF ,93_7

SG8 A2|7.3 RZ3 .5008 R|_ .9390

$G1 4Z01.8 8G_ 361.1 THA 1|.51

LAUNCH 0A7£ NAt 2 1964 FLIGHT t|N_ 148.00 ARRIVAL 0ATE SEP _7 1964

HELI(_CENTRJC CONIC

RL 150.79 LAL .00

RP 107o90 LAP -.e_)

RC 138.021 GL 10,83

PLANI[TOC£NTR|C CC_|C

C3 12.819 V,L 3.580

LNC, AZNTN LNCH tiN|:

69.69 18 }9 8

110.31 Z3 21 54

69.69 16 19 8

110.31 23 21 _4

69.69 16 19 6

130.3] 29 ZJ 54

OISTAN(£ 4_0.125

LO_ _ZI.$Z V_ 26.8_0 GAL -),81 AZL 88.55 PICA 204.53 SNA 122.95 £CC .19007 |NC 1.4500 vl Z9,530

LOP 86o|_ vP 37,710 GAP 6.25 AZP 91.]Z TAL 196.66 TAP 4].19 RCA 1D5.6] APO 152.27 v2 35.]Z]

GP -32.01 ZAL 128.$6 2AP |M.TT £?8 ]|8,Z7 ZA£ JZS.00 ErE 202.i4 ZAC 45.t1CTC 223.Z8 CLP-132.49

OLA 34.15 RAL 92.88 RAO 8_67.5 VEL II.SS_ PrH Z.03 v,p _.246 _P4 -7.60 RAP 94.86 ECC |.2ilO

L-| TIMI[ |NJ LAT IN| LONG |NJ RT ASC IN| AZNTH |NJ ?|ME PO CST TIN |NJ Z LAT |NJ Z LONG

38J6.92 -25.39 ]64._0 3|8.34 67.J7 J9 24 25 3_16.9 -29.25 J56.46

2955.96 -_$.$8 82.6Z 116.33 67.16 24 11 8 Z554.0 -29.Z4 64.58

3916.92 -26.39 J6A.50 )16,]4 62.1? 19 24 25 33|6.9 -29.28 156.46

29_3.98 -26.38 82.8_ 116.33 67.16 24 11 8 2)$4.0 -29.24 64.58

3916.92 -2_.39 16_.S0 3|6.34 67.17 19 24 ?5 _316.9 -29.25 156.46

295].98 -26.38 92.62 _|6._3 62.16 ZA J| 8 23_4.0 -29.24 84.98

CRBZT 0ET£RNJNATION ACCURACY

ST ID_5,1 ]R 506.2 $$ 240.1

CRT .6?86 CR$ -.9910 CST -.9061

L$4 109_.4 NSA |67,6 S]A 21.?

Ec! |0?0.6 EL2 |42.3 _Lr 14.9_

0ZrrERENTIAL CCRR[CT|ON$

TO[ ._664 TRA -.837D TC3-5.)$41 BAU ,93)6

RO£ .1921 RRA .0011 RC_ol.0666 _AU .06289

r0[ .296| rRA -.0514 FC_-4.25|5 83P |33_5

802 .5980 8RA .8_70 8C3 5.A5_J F]P -852

NZ0-COURS4E £X£CUT|(_ ACCURACr

SGT 42_)o? ]GR 82].3 $_3 268.3

ART .9|14 RRF ,973_ RTr .9357

SGB 43_9._ RZ3 .2848 RI_ ,9377

SGI 4316.6 8G2 3)3,? TNA |0.09

1738



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19645

LAUNCH CAr[ MAy 2 1964

HELI O([NTRIC CONIC

RL l$0,29 LAL ,00

RP 102,86 LAP -.41

RC 140.Z|$ GL 6,85

PLAN_TO(_NTR|C C_|C

C5 IZ.IZ9 VHL 3,493

LNCH AZUTH LNCH T|N_

79.02 J9 _I 17

]00.98 2Z 28 37

?9.DZ 19 )1 l?

J00.gB 22 28 37

]JO.00 J 32 7

JlO,O0 21 25 53

rLIGHr TIME 130.00

0|$TANC[ 436.||?

LO(. ZZ|,6Z VL Z6,841 GAL -3,52 4ZL 69,|1HCA 207.73 |NA

LOP 69.37 VP 37.696 GAP 6.32 A2P 90.79 TAL |�S.ZZ TAP

GP -Z8,44 ZAL |26.?_ ZAP |4Z.0_ £T$ 3[9.67 ZA[ I_9.10 IT[

ARR|VAL DATE SEP 29 1964

|27.63 ECC .|9t22 INC ,8877 v| 29.550

42.96 RCA |05.Z| APO 15Z.04 V2 3_.134

20A.Z6 ZAC A8.21CTC 2?2.53 CLP-153.?0

DL4 30.Zl A4L 95.25 R*D 6567.5 YEL 11.555 PTH Z.OZ VHP

L-| T|N_ |NJ LAT |NJ LOIN& IN| RT A_C |NJ AZNTH |N) TIME

3709.39 -23.62 |47.5| 3|6.57 ?0.60 Z0 33 6

3|37.9| -Z3.6] |05.A4 3|6.37 70.59 _3 ZO 53

3?09.39 -23.62 |47.9! 316.97 70.60 20 33 6

3J32,9| -23.6! |09.4A 316.97 70.99 23 ZO 95

2999.46 -33.90 64.29 919.Z9 8Z.79 Z |9 47

3935._4 -|4.44 J|9.24 3||._8 98.67 ZZ ZJ 29

CZ_FERENTJAL CORRECTIONS NIO-COURS£ EX[CUrJON ACCURACY

rOE .380_ rRA -.8048 TC3-5.8|35 B4U .9969 _GT A374.4 SGR ?95.0 SG3 Z?Z.O

ROE .J_82 RRA .OZA6 RC3-J,0|6? FAU ,063|4 RR_ .9047 RRr .96|6 Rrr ,9929

rOE .l*SJ FRA .0072 _C3-4._069 85P |3?44 SG8 44_9,0 R23 .2667 R|3 .9394

BOE .4lZ| 8RA ,8049 gC3 5._| 7 FSP -875 $G| 4427.6 SGZ 3|7.8 ?HA 8.92

9.69_ OPA -3.99 RAP 96.51ECC ].|996

PC, CST T|_ INJ Z L4T |NJ 2 LONG

3109.4 -26.05 139.53

2937.9 -Z6,0a 97.46

3109.4 -26.05 139,53

2537,9 -Z6.04 97.46

J959,5 -3A.Ja 55.0_

2733.8 -18.48 108.96

ORO/T OETERN/NATZO_ ACCURACY

ST 286.1 SR 261.3 SS 126.4

CRT .7873 CRS -.9569 CSr -.788J

LSA 820.2 NSA 168,5 SSA 53,0

CL| 8J3,6 EL| J59.7 ALF 15.2(

LAUNCH OAT_ MAY 2 J96A FL|G_T Till| J�Z.DO ARRIVAL 04T£ OCT J 1964

H[LJOC[NTRZC CC_/C 0|$TANC£ 442.048

RL 190,29 LAL ,00 LO_ ZZ|.6Z VL 26.29| GAL -3.ZZ AZL 89.5? HCA 2J0.97 |NA

RP |07,82 LAP -.2Z LOP 72.59 vP 37.672 GAP 6.80 AZP 90.37 TAL 193.79 TAP

RC |42.394 GL 3.40 GP -29.48 2AL 124.68 ZAP |44.85 [TS 91_-_-_-_-_-_-_-_-_._7ZA[ 129._9 [TE

PLANI[TOC_NTR;C CON|C

C3 |l.639 VHL 3.4|Z 0LA 26,66 RAL 97,_ RAO 6962.4 VE_ ||.534 PTH _o0| VHP

LNC_ AZHTH LNCH T|N( L-| TIN( [NJ LAT |NJ LONG _NJ R_ ASC ;NJ AZNTH |NJ T|I4[

90,00 22 34 27 3|32._3 -26.86 106.32 _18.90 80.68 23 26 A4

90.00 19 44 53 3692.69 -|5.57 142,89 915,29 66.09 Z0 46 25

|00.00 0 3| • 2_23.9| -29.30 ?9.95 _|9.28 83.ez | |? Z|

lo0,o0 20 3a 50 3931.29 -|3.94 |ze.e9 5|4.z0 63.00 z| 3_ 4|

|lO.O0 Z 32 0 2_99._ -34,|6 9|.9_ 319.98 90,24 3 11 56

|10,00 ZO 90 Z6 3482.32 -9,|| |23.75 _[1.70 56.91 Z| 45 Z8

OIFF[R[NT|AL CC_I_(CT|ON$ MJO-_OUR_ _X[CUT|ON ACC_JRACY

TOE .2239 T_A -.7566 TC3-6.|990 8AU ,9T6| $GT _476.| SGR 696.7 SG3 _?Z._

• DE ,| 979 RRA .O260 NC3 -.9604 FAU .062|6 RRT .8940 RRF .946| RTF .9909

FDE .0200 FRA .O?ZZ FC3-_.6232 85P 140_9 $GB 45_1.9 R29 .249a R|3 ,9332

BOE ,2630 8RA .2910 8C9 6.2?50 FSP -826 SG| i92J.4 SG2 309,2 TH4 7,96

127.90 ECC .|9Z59 INC ,4331 vl Z9,5_0

44.72 RCA 102.78 APO JSI.B2 v2 35.146

_01.76 ZAC 5|,7| [TC _?|.82 CLP-154,95

9.70| OP* -|.02 RAP 98.5[ ECC i.tgi5

PO CST T|N IN| Z L4_ IN| 2 LOCMG

2937°3 -Z_.87 92.80

3092,6 -|8.68 t35.60

2|73.9 -29.85 71.19

2931.3 -|6.86 122.9?

|795.6 -33,77 _.5_

2682.9 -|3,41 1|7._

ORS|T 0ETERMINA1|ON ACCURACY

ST _82.7 SR 232.9 $5 55.4

CRT .6|42 CR$ -.405| C|T -.1150

LSA 601,8 NSA 579._ $SA _7.5

EL] 60|.7 EL2 178.0 ALF 15.15

LAUNCN OAT_ UAY 2 |964 FLZGHr TIN[ J54.00 ARRIVAL C_TE OCT _ 1964

HEL|OC_NrR|C CONIC

RL 150.29 LAL .00

RP i02,29 LAP -.03

• C |44.559 GL .46

PLANA[TO_[NTR|C CON|C

C3 1|.Z80 VHL _._59

LNCH AZMTH LNCH T|M[

90,00 29 A3 |

90,00 18 56 20

]O0,O0 | 22 l

J00,O0 J9 58 37

llO,O0 3 |Z 46

liD,00 20 Z9 (J

CISrANC[ _47,966

LO¢. _Zi,62 VL 26,242 GAL -2,91 A2L 89.94 HC4 214.19 SUA

LOP 75.6| vP 57.647 GAP 7.07 AZP 90,05 TAL 192.28 TAP

GP -23.0| Z4L |_2.29 ZAP |47.35 [T5 52|.88 ZAC |50,29 (T[

J26.98 ECC .19404 JNC .0528 Vl 29,550

46,46 RC4 _0_,54 APO 15|,62 v2 _5,152

199.6| ZAC 54._4 [TC 2?|.26 CLP-_56._4

OLA 23.97 R4L |00.19 RAO 6567.4 VEL ||,518 PTH 2.0| VHP

L-| TINE ;NJ LAT IN| L(_hIG |NJ RT ASC |NJ AZNTN iN| T|M[

2930.90 -_8.25 91.36 320._8 88.05 2_ 3| 52

3886.4? -9,91 134.31 3|9.39 6_.34 2O ! 6

2e_7.86 -29.89 67.66 320.51 90.26 2 |O 29

3684.34 -8.46 136.66 3|A,98 61.22 2} _ 2l

ZZ?7.O! -33.26 42.29 320.07 95.68 3 50 43

3587.96 -5.14 129.39 3|2.55 56.J6 21 29 29

N|0-CCXJR_E ExECUT|ON ACCURACr

$GT 4980.3 SGR 649.3 $G9 221.0

RRr ,8800 RRr ,9220 RTF .9Z9_

$GB 4626.1 R23 .22J4 R|3 .9316

SGI 4619,9 $GZ 306.0 THA 7.J(

OJFF[R[NTJAL CC_RECr/ONS

To| ,08AJ rRA -.8973 TC3-6.9398 B_u .9951

ROE ,IZ_A _ .0363 Re3 -.9069 r4u .06052

roe -.0_22 F_4 .|368 rc3-4.8484 BSP J4922

B0[ ,!SJ0 BRA .6982 8C3 6.5984 FSP -97!

5,739 CPA |.43 RAP |O0.17 [CC |.}_5_

PO CST T|_ IN| Z LAT _NJ Z L_NG

233_,5 -?_.23 8?.7_

2007.9 29.54 58.87

308a.5 -12.23 }51.95

1677.0 -5Z.61 33.25

298_.0 9.55 ]23.0_

L_R0JT 0[TCRHJNAT|L'_N ACCURACY

ST 435.3 SR 215.? 55 95.0

CRT ._678 CRS .6905 csr .4645

LSA 443.0 USA 2J2.5 S_A 60.5

_LJ 440.2 EL2 205.5 ALF 9.69

LAUNCH 0ATE NAY Z 1964 FLIGHT TINNE 136.00 ARRIVAL C_rE L_r 5 |96(

0I|TANCE A93.97_

LOL Z_1.62 VL 26.69Z GAL -2.99 AZL 90.Z6 HCA 2| 7,41 SN4

LOP ?9.04 vP 32.622 GAP 7.39 4ZP 89.79 TAL |90.78 TAP

GP -20.92 ZAL |J9.66 ZAP J49.94 ITS 322.?J ZAE !30.59 [f[

_ELJC_[NfRJC CONIC

RL !50._9 LAL .O0

RP |0?.76 LAP .|6

RC |46.109 GL -Z.IO

PLAN_TOC_NTR]C CON|¢

C3 !|.Ol? VHL 3.319 OLA _.8| RAL |OZ.?8 RA0 6967.4 VEL

LNC_ AZM_ff Li_ TIN(: L-| Tl_q[ JNJ LAT

90,00 0 33 39 Z794,1_ -_.l?

90.00 18 29 99 4013.06 -5.96

100.00 2 9 lO 2A87,24 -29.52

lO0.O0 lg 3? 28 3799.83 -4.??

l|O,O0 _ 4_ 47 2181.89 -32.86

|10.O0 2'0 16 El 96?3.38 -1.89

oIrr[R[NT|AL CCIIRECT|_NS

TO[ -,044| TRA -.6_?0 TCg-_._0 e4U Z.0|39

RO_ .1|8_ RRA .0467 _C_ -._79 F4U ,03998

rOE -.178_ _R_ .2_OT _C3-4.e,0_3 8SP |A69(

8OE ,)26_ 8RA .6288 BC_ 6.8836 FSP -860

126,66 ECC .19563 JNC .2613 v| 29,550

48.19 RC4 101.88 APO lSJ.43 v2 35.J68

J97,77 ZAC 56,40 ETC 270,68 CLP-J57._4

||.�0T PTH 2.00 YHP 5.802 PPA 3.47 RAP J02.|O ECC J.J_|5

_NJ LONG |NJ R? A$C [NJ AZMTH IN| TJNE PC) C|T TIM JNJ 2 LAT IN| 2 L%')NG

81.40 32|,_3 93.02 | 20 93 2|94.2 22.45 72.8;

|6J.92 3|6.48 62.2? |9 36 52 3413.| -9,63 154,76

58.71 321.49 94,95 2 50 37 1882.2 -28.52 50.05

t44.86 9|9,B3 60.A6 20 A0 44 3!95.2 -8.6_ _58.24

39.0| 920.91 99,9| 4 23 9 1581,9 -31.17 26._0

133.89 31A.04 95.86 Z| 17 35 30?3.4 -6.56 _22.59

N|0-COURS_ £X_CUTION ACCurACY _R_[T _T_RU|NAT[CR_ A_CURACY

$GT 4680,1 $GAi 61|.| SG9 267.3 ST 380.8 SR 206.4 S5 |70.3

RRT .8629 R_F ,_OA3 RTF .9289 CRT -.2825 CRS .83_9 C_T .OZtl

SG8 e7|9,9 RZ3 ,|966 R|3 .930A LSA 387.0 USA 250.3 55_ 6*.5

_&| 4?09,8 SG_ 30?.3 THA 6.4_ EL] 386.8 EL2 |95._ AL r ]68._7

|740



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19643

LAUN(H oar[ NAY ? |964 FLIGHT T_M( 158o00 4RRZVAL OA?E OC_ ? 1964

HELI C_EMTRIC COllilC

RL 150.79 LAL .00

RP |07,7? LAP .35

R[ 148.645 GL -4.35

PLANETOCENTRIC C(_NIC

C_ 10.830 VHL },Z91

LNC_ AZHTH LNCH riME

90.00 I l? 30

90.00 18 1Z A9

100,00 Z 4A A?

100.00 19 Z3 13

110.00 4 16 94

110.00 ZO ? 35

D/FFERENTIAL COW, RE[TICk, S

TOE -.16|4 TRA -.5450 TCS-?.O?lO 8AU 1.0303

ROE .1131 RRA .0521 RC3 -.8112 rAU .05620

r0[ -.ZS30 fRA .2663 FC3-4.49Z4 8SP 14944

60[ .198? 6RA ,3480 8C5 7.J174 FSP -840

DISTANCE 459,265

LOL ?21.62 VL ?6,642 GAL -2.26 AZL 90.54 HC4 220.64 SNA 126.34 ECC ,19236 INC .5368 Vl Z9.550

LOP 82.26 VP }7.596 GAP 7.65 AZP 89.59 TAL 189.Z7 TAP 49.91 REA 101.40 APO 151.Z? v? 35.12_

GP -19.15 ZAL 116.8A ZAP 151.5Z [T$ 3?5.35 ZAE 130.76 ETE 196.?0 ZAC 58,26 IrE Z70.11 CLP-156.51

DLA 18.31RAL 10_.46 RA0 6367.4 VEL 11,499 PTH _.00 YHP 3.883 DPA 5.16 RAP 104.11 [CC l.l?6Z

L-I r/M( _NJ LAT INJ LONG ]NJ RT AS[ |NJ AZNTH |NJ TIN[ PO [ST rim INJ ? LAT INJ _ LO_;G

Z687.33 -ZT.94 ?5.63 322.99 96.86 1 57 12 Z087.3 -26.30 65.Z0

411Z.88 -Z.?? 167.IZ 318.Z0 61,81 19 Z1 22 3312.9 -6.5? 160.45

23_9,72 -28.73 31.37 _ZZ._J 98.62 3 21 37 J789.? -??.Zl 43.09

3883.22 -1.72 IA9.84 311.61 60.13 Z0 27 58 3285.7 -5.68 143.Z9

?101.49 -31.18 Z9,00 322.12 105._0 4 31 56 1501.5 -?9.63 Z0.45

3746.7Z .91 137,65 )15.97 $3.85 Z1 10 1 5146.7 -3.3S 13|.44

NI0-COUR$[ E_[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4?67.3 SGR 3?9.8 $G5 761.? 5T 435,5 SR ?05.4 S5 ?40,2

RRT .8408 _ .8228 RrF .9Z28 CRT -,7200 CRS .8332 CST -.4513

SG8 480Z.6 R25 .1743 RI3 ,9290 LSA 481.1MSA 226.9 SSA 62.0

SOl 4?92,5 SGZ 31Z.3 THA 5,86 ELI 4_9.8 EL? 13}.0 ALr 139.53

LAUNCN OAr[ NAY ? 1964 FLIGd'IT r|N( J60.00 ARRIVAL OA _E OCT 9 1964

HELIOCENTRIC CONIC

RL 1_0.29 LAL .00

RP 107.69 LAP ,34

RC 150.984 GL -6.34

PLAN4[T(_CENTRIC CC_NIC

C3 10.?09 VHL 3.221

LNCff AZMT_ LN_ff T]NIl_

90.00 1 48 2Z

90.00 18 0 57

1OO.00 5 16 3?

100.00 19 13 2a

110.00 4 44 36

110,00 ZO I 54

DIFFERENTIAL CC_R[CTIONS

TO[ -.2766 TSA -.4516 TC_-7.2794 8AU J.04eO

ROE .1132 RSA .0669 RC3 -.??0Z FAU ,0_581

rOE -.3198 FRA .5?63 FC3-4.5302 85P 13250

8DE ,299J eRA .4563 8C5 ?.3_01 rSP -824

01STANCE 465.643

LOL 211.62 VL 26._9) 6AL -1.92 AZL 90.78 HCA 22).87 SN_ 126.02 ECC .19925 IN[ .2783 vJ ?9.330

LOP 85.49 VP 37.571 GAP 7,91 AZP 89.44 TAL |82.75 TAP 51.62 RCA 100.91 APO 131.13 v2 35.188

GP -17.64 ZAL 113.a7 ZAP 1_5.32 ITS 323,82 ZA[ 150.88 IT[ 194.85 Z4C 59,89 ETC Z69.33 CLP-159.66

DLA 16.00 RAL 108,22 RA0 6567,4 V[L 11.4_5 PTH Z,00 YHP 3.979 0PA 6.36 RAP 106.19 ECC 1.1262

L-Z TJt4_ ]NJ LAT ]NJ LON_ _NJ RT ASC ZNJ AZNTH _NJ TJNC P_ C_T TIM IN# ? LA T _NJ ? L_6

2_97.73 -26,6_ 62.Z4 _24.10 99,_3 Z Z9 40 1997.7 -Z3.00 58.96

4197.92 -.05 I71.86 3Z0.32 61.68 19 10 33 359?.9 -3.81 165.Z_

?306.71 -22.24 4_.60 324.4? 101.61 3 55 4 1206,7 -?3,86 3T.31

596A,|8 .94 154.14 _19.78 60.12 Z0 19 28 3364.Z -3.04 147.62

Z051,41 -30.3? 25._0 _25.62 106.10 3 18 ?? 1451.4 -78.06 13,60

3812.22 5.42 141.07 _18.24 55.97 Z1 5 26 321Z.2 -1.02 134.87

_I0-COURS[ ExECuTION ACCURACY _SlT DETERMINATION ACCURACY

S_? 4839.0 SGR 5_.6 5_3 253.9 $_ 562.0 SR ?03.0 s_ 306,7

RRT .8169 RRF" .8485 RTF ,9274 CRT -,9033 CR$ .8601 CST -.7125

SO6 4890.? R23 .1520 R13 .9285 LSA 638.7 _5_ Z00.1 55_ _6.9

SOl 4880,5 SGZ 319.1 rHA 3.56 ELI 391.9 EL? 81.9 ALe 161.52

LAUNCH OAf[ MAY ? 1964 FL|_HT TIN[ 162,00 ARRIVAL OaT[ OCT 11 1964

HELZC_ENtRIC C_IC

_L 130.79 LAL .00

Re 107.62 LAP .73

RC 153.069 GL -6.10

PLANE_O_[NrRIC CONJ_

C3 10,65? VHL 3.264

LNCH AZNTH LNCN _IN[

90,00 ? l? 75

90.00 1_ 32 36

100,00 3 48 4

100.00 19 6 _8

110.00 5 10 4Z

110.00 19 98 29

DISTANCE 421.502

LOL 22'1.62 VL Z6.543 GAL -1.36 4ZL 90.99 NCA ZZ?,JO SNA 1Z3.?1 ECC .Z01Z9 INC .9933 vJ 29.55_

LOP 88.22 vP }?.344 GAP 8.20 AZP 89.32 TAL 1_6.E1 TAP 33.3Z RCA 100.40 APO 151.01 V? 55.198

GP -16.53 Z_L 110.?? ZAP 134,97 [TS 5Z4.12 ZA[ 130.91ETE 195.70 ZAC 61.33 ETC _66,99 CLP-160.??

OLA 13.84 RAL 111.06 RAO 6562.4 V[L 11.A91PTH 2.00 VHP 6.086 OPA ?.73 RAP 108.3Z [CO 1.1755

_-[ TIME [NJ LAT [NJ LONG INJ RT ASC _NJ AZNTH INJ TIN[ PC) CST TIN [NJ ? LAT INJ ? LONG

23J9.7? -75.6J 6J,?? 3Z6.68 J0_.51 ? 59 24 1919.? -23.64 53,66

4273.24 2.42 176.09 32_.72 61.?8 19 5 49 5673.7 -1.$7 169.47

ZZ33.8Z -?6.63 40.4? 5Z6.41 104.10 4 23 18 1635.8 -24,43 32.56

4034.8? 3.33 138.02 322.2? 60.28 Z0 13 53 34_4.9 -.65 15],50

1968.99 -Z9.31 19.42 3Z5.53 108.44 5 43 31 1369.0 -26._1 11.41

_872.47 3,70 144.24 320.80 56.24 21 3 1 32?2,5 1.23 13_.0J

DIFFERENTIAL CCNR[CT|ON6

rOE -.3903 TRA -.5_02 TC5-?,4471 8AU 1.0656

ROE ,1138 RRA .0266 RC3 -,7529 FAu .05142

roe -.3793 FRA .3833 rc_-4.1796 8SP 13563

80[ .4063 eRA .5590 8C3 7.4850 rse -802

NJ0-C(_JRS[ EXECUTION ACCURACY C_BIT 0[TERMINATION ACCURAC_

$GT 4949.8 SC_ 536.6 $05 249.9 ST 725.9 5R Z04.6 SS 369._

RRT ,?_O9 RRF .6169 RTF .9224 CRT -.9610 CR5 .8526 CST -,840 ?

SGO 4978.8 RZ3 .1312 R13 .928_ LSA 817.9 MSA 183.0 $SA 51._

SGl 4968.1 SGZ 322,2 ?HA 4.9? ELI 232.? EL? _4.6 *LF 164.76

LAUNCH OATE NAY ? 1964 FLIGHT TIN_ 164.(_ ARRIVAL DATE CKr 13 1964

HELIOCENTRIC CONIC

RL 150.29 LAL .00

RP 102,64 LAP .9|

RE 155.138 GL -9.68

P_ANETOC[NTRJC CONIC

C3 10.657 VHL 3.263

LNCH AZMTH LNCH T[NN[

90,00 Z 46 53

90,00 l? 46 44

100,00 4 13 35

100,00 19 ? 3

110.OO 5 35 45

110.00 19 56 46

OIFFER[NT|AL CCI_R[CT[ON$

TOE -.5013 TRA -.2328 TC3-7._592 gAu 1.0816

ROE .1154 eRA .08_ RC5 -.69_O FAu .04691

rOE -.4296 FRA ,4405 FC5-3.9733 BSP 13832

BDE ,3144 BRA .23_? 8C5 7.5916 F_P -286

OISTAN([ 477.354

LOt. _Z|.6Z VL Z6.494 GAL -1,19 AZL 91.19 H_A 250._4 SNA 125.39 ECC .?0351 |NC 1.1669 Vl ?9.550

LOP 91.96 VP 37.318 GAP 8.49 AZP 89.24 TAL 184.67 TAP 55.01 RCA 99.88 APO 150.91 v? 33.206

GP -1_.19 Z4L 107,56 ZAP |_6,_0 ITS 324.?5 ZA£ 130.92 ET[ 192.70 ZAC 62.61ETC Z68.43 CLP-161.85

OLA 11,81RAL J13.98 RAO 6567.4 V[L 11.491P_H 2.00 VHP 6.?04 DPA 8.68 RAP 110.30 [CC 1,1754

Lol T|Nq[ INJ LAY |NJ LONG |NJ RT ASC |NJ AZNTH |NJ T|NE PO C6T TJN INJ ? LAT INJ ? LONG

ZA30.19 -14,50 36._8 328.91 10A.66 5 27 23 1850.2 -?2.2} 49.03

4345,4? 4.6_ 180._0 3?3.50 61.04 18 _9 8 3743.3 .86 173.56

11_8. S? -25.4? )9.9? 3Z&.6Z 106.20 4 50 4 J56g.5 -?3.00 ?8.03

4100.39 _.94 161.64 5?5.02 60.58 20 10 25 5500.4 1.58 153.09

1912.55 -?8.03 75.58 327.67 110.42 6 ? 36 1312,6 -24.99 T,?Z

5929.11 7.84 147.23 315,1_[3 56.62 ?1 2 15 3329.1 3.39 140.92

N|0-C_URS[ [IU[CuT|ON ACCURACY C_81T 0ETERNINATION ACCURACY

86? 9051.7 $_ 51|.3 $03 ?43,2 ST 901.3 SR ?06.3 $5 4?5.?

RRT .76]9 _ .?832 RTF ,9122 CRT -.9702 CRS .6499 CST -,9005

SGB 5058.6 RZ3 .7736 RI3 ,9??8 LSA 1002.3 NSA 12_.0 SSA 47.5

$GJ 504?.4 _G_ 336.6 THA 4,33 [LJ 925.7 EL2 49,Z ALF 167,33

1741



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DAlE NAY Z ]964 FL](,HT TIN([ 166.00 ARR]¥AL DATE OCT 15 [964

PlirLII_J'NYR]C C(_Iki_C 0|_TANC[ 483,|86

RL 150./'9 LAL .00 LOt. 22'1.62 VL 26.A45 GAL -.8l AZL 9].36 HCA 2}3.57 SNA ]25.09 ICE .20591 iNC 1.3652 vJ 29.550

RP |07.61 LAP 1.10 LOP 95.]9 VP $7.49] GAP 8.79 AZP 89.]9 TAL 183.l] lAP 56.69 RCA 99.35 APO ]50.$4 V? ]5.2|5

RC 157.252 GL -II.O? GP -|4.Z0 ZAL 104.26 ZAP |57.9Z [TS }Z4.ZZ ZA[ |}0.92 [TC 191.83 ZAC 63.7? ETC 267.8? CLP-]6Z.9]

PLANFTC_ENTRIC CC_I| C

C3 JO.?Z8 VHL 3.Z75 DLA 9.87 RAL 116.98 RA0 6567.4 V£L ]|,494 PTH Z.O0 VHP 6.33J 0PA 9.46 RAP 1]Z.73 £CC 1.]766

LNCH AZNrH LNCH TIN[ L-| TIN] ]NJ LAT IN] LGNG IN] R? ASC IN] AZNTH IN] T|N[ PO CST TIN ]NJ Z LAT]NJ 2 LONG

90.00 3 ]4 26 2387.32 -23.33 $2.83 331.39 106.49 ) 54 14 ]?87.3 °20.8? 44.94

30.00 J? 42 45 4409.06 6.?3 ]85.70 528.47 62.45 18 56 14 3809.1 Z.99 ]??.0Z

100.00 4 40 39 2]09.27 -24.28 }].96 351.07 107.99 5 ]5 48 ]$09.3 -21.60 24.20

JO0.O0 ]8 99 ]4 4]62o34 7.60 165.09 328.0] 61.00 ZO 8 36 3562.3 3.6? IS8.50

IlO.O0 5 59 $8 1861.08 -2_.76 ]Z.12 330.07 l]Z.ll 6 30 39 ]26].1 -Z3.SZ 4.45

]10.00 ]9 56 24 3983.30 9.85 150.13 326.64 57.10 Z| Z 48 3383.3 5.45 143.81

D]FF£RENTIAL C(_WR[CTI(_I$ N|D-COUR_[ (X[CvT;ON ACCuRACy ORBIT D[TERNINAT|ON ACCURACY

YO£ -.6]]5 TRA -.J]3Z TC3-?.6153 8AU 1.0964 SGT 5106.1 $C_ 309.Z SG3 236.3 ST 1081.9 SR 213.1 $S 4??.5

RD£ .1]79 RRA .O�?Z RC3 -.6600 FAU .04640 LItRT .7314 RRF .7479 RTF .�Z?Z CRY -.9624 CRS .8405 CST -.9336

FOE -.4738 FRA .4938 FC3-3.7439 85P ]605Z $68 313J.4 RZ3 .D978 R]3 .9276 LSA ]]89.4 N$A 164.9 $SA 43.9

80[ .6228 BRA .149Z 8C3 7.6439 FSP -763 SG1 3]19.7 $GZ 346.3 ?HA 4.]9 ELl 1101.2 EL? 56.8 ALF 169.Z4

LAUNCH OAT£ NAY Z ]964

HELICA_[NTRIC CC_dIC

RL ]30.79 LAL .00 L(_. 221.6Z Vk 26.396 GAL

RP ]07.59 LAP ].Z8 LOP 98.43 VP 37.463 GAP

FL|r_.D? Y]14( 168.00 ARRZVAL 0AT£ OCT 17 ]364

DISTANCE 488.999

-.41 AZL 91.53 HCA Z36.81 SI.IA ]24.78 £CC .Z085] |NC 1.5234 Vl 29,550

9.09 AZP 89.J6 TAL 181.95 TAP 38.36 RCA 98.76 APO 150.80 V? 35.2Z2
RC 159.Z90 GL -12.31 GP

PLANCTO(ENTRIC C(_4|C

C3 ]0.870 VHL 3.297 0LA

LNCH AZN_N LNCff T|N( L-| TIN(:

-]3.33 ZAL 100.88 ZAP 139.24 ET$ 324,02 ZA[ l)0.90 ET[ 191.08 ZAC 64.84 ETC Z67.32 CLP-163.94

90.00 3 41ZO Z329.96

90.00 ]7 40 14 4471.77

JO0.O0 5 6 33 Z_055.|3

100.00 ]8 57 43 4221.93

110.00 6 Z3 38 1813.93

110.00 ]9 57 8 4039,79

OIrF[R[NTIAL CCiWR[C?|ON8

TOE -.?253 TRA

ROE *]Zl1 RRA

FOC -.3140 FRA

BO[ .7353 BRA

8.0Z RAL |Z0.03 RAO 6567.4 VEL 1].500 PTH 2.00 VHP 6.467 0PA |0.07 RAP ]]5.00 £CC 1.1789

IN] LAT IN] L(_NG XNJ RT ASC IN] AZNYH IN] Tll4_ PO CST TIN IN] Z LAT IN] 2 LONG

-22.19 48.83 334.09 108.03 4 ZO JO 1730.0 -19.32 41.Z7

8.69 187.26 3_1.61 62.94 18 54 46 3871.8 _.O0 180.33

-Z3.JO 28.38 333.73 109.9Z 3 40 48 1455.] -ZO.Z3 Z0°76

9.54 ]68.43 33J.22 6|.54 Z0 8 '3 362].8 5.67 J61.79

-ZS.SI 9.02 332.71 113.56 6 53 51 12]3.9 -Z2.]O ].52

ll.?8 ]52.98 329.88 57,68 2J 4 Z3 3435.8 ?.43 146.59

N|O-COUR_[ [XI[CuTIC_ ACCURACY 028]? O[TERNINATION ACCuRACy

.0195 YC3-7.6270 BAU ].l121 SGT 3184.8 $M 500.0 503 7?9.8 ST 1269.5 SR 218.3 85 525.9

.1076 RC3 -.6233 FAU .04404 RRT .TO03 RRF .7126 RTF .9Z77 CRT -.9484 CR8 .8313 CST -.9535

• 5479 rC3-3.5078 85P 16364 808 5208.9 RZ3 .0838 RI3 .9Z81 LSA 138].3 NSA 160.4 SSA 40.S

.1093 8C3 7.6526 rsP -748 $G] §196.? SG2 336.] ?HA 3.88 ELI 1286.3 EL2 68.3 ALF |?0.?J

L4UNCH O4rE NAY Z 1964 FLIGHT TIME ]?O.OO 4RRIVAL D4TE OCT ]9 1964

HELIOCENTRIC C_]C DISTANCE 494.?94

RL ]30.73 LAL .00 LOL 22'].62 VL Z6.347 GAL .Ol AZL 9].68 HCA 240.05 $NA |Z4.46 £CC .21131 |NC 1.676Z v] 29.550

RP ]07.37 LAP 1°45 LOP 101.66 vP 37.435 GAP 9.40 AZP 89.16 TAL 179.97 TAP 60.03 RCA 98.]8 APO ]S0.?9 V2 33.729

RC 161.333 GL -13.38 OP -12.56 ZAL 97.44 ZAP 160.49 [TS 323.66 ZA[ 130.88 ET[ 190.4Z ZAC 65.81 £TC Z66.76 CLP-164.95

PL4NCTOC£NTR]C C(_]C

C3 ]l.087 VHL 3.350 0LA 6.24 RAL 123.15 RAO 656?.4 VEL ]].S]0 PTH Z.00 VHP 6.61] DPA ]0.54 RAP J1?.30 ECC ].1825

LNCH AZNTH LNCH TIM( L-J TIN( IN] LAT IN] LC_IG |NJ RT ASC IN] AZNTH ]NJ TlN£ PO CST TIN |NJ Z LAr IN] _ LONG

90.00 4 7 32 Z277.36 °21.04 45.50 337.01 J09°40 4 43 29 1677.4 -JS.ZO 37,97

30.00 l? 38 35 453Z.48 ]0.55 190.75 333.08 63.57 ]8 54 Z? 393Z.5 6.92 183.36

100.00 5 31 50 2003.44 -ZJ.93 Z5.]5 336.66 1|0.84 6 5 ]6 1405.4 -]8.90 J?.66

I00.00 18 .57 18 4Z79.63 lJ.40 |?l.?Z 334.64 6Z.18 20 8 3? 3679.6 ?.$9 ]65.00

IJ0.00 614_ 52 l??0.65 -24.30 6,24 335.57 |]4.81 ? 16 Z] ]170.6 -ZO.?S 338.89

I]0.00 19 38 46 4087.19 ]3.63 135.81 333.33 58.35 Zl 6 $3 348?.Z 9.35 149.33

O]FFER[NTIAL C(_t_R(CTIOIq8 MiO-C(_JR_[ [)U[CuTION ACCURACY CI_E]T DE T£RNINAT]O_I ACC URACV

ro( -.6400 TRA .Z239 TC3-?.]326 8AU 1.0601 SOT 4891.3 $M 494.8 SO3 192.4 ST 1]16.6 SR 279.4 SS 330.6

RD( ,1_77 RRA .]Z64 RC3 -.5274 FAU .03540 RRT .6009 RRF .6900 RTF .8946 CRY -.9Z87 CRS .6644 CST -.8818

FO£ -.2936 FRA .6628 FC3-2.7644 8SP ]3343 $66 4916.2 223 .1864 RJ3 .89_9 LSA 1]87.5 NSA 189.3 SSA 39.8

80£ .659Z 8RA .257] 8C3 7.152l FSP -394 SOl 4900.3 $02 394.8 THA 3.30 EL| 1]46.S EL? lOO.9 4LF ]66.81

LAUNCH DATE MAY 2 1964 FL|C_HT T|14[ ]72.00 ARRIVAL DATE OCT Z| 1964

H[L[OC£NTRIC CC_|C

RL 150 .?9 LAL .OO LOt. _1.62 VL

RP 107.55 LAP _.62 LOP 104._0 ¥R

RC ]63.359 GL -]4.3] OP -]1.88 ZAL

PLANA[T_(NTR]C CONIC

C3 11.389 VHL 3.375

LNCH AZNTN LNCH Tllq[

90.00 4 32 59

9(3.00 l? 36 31

]DO.D0 5 56 Z?

lO0.O0 ]8 57 44

IJO,O0 ? 9 34

110.00 ZO I $

DIFFER(NT|AL CCWRECTION8

TO_ -.9549 TRA .3201 TC3-?.4548 8AU 1.1391

XO£ .1302 RRa .1290 RC3 -.3516 FAU .03918

FOE -.5784 FRA .6491 FC3-Z.9766 8$P 16724

8OC .9658 ERA .34_] 8C3 ?.4751FSP -696

0|STANCE 300.566

Z6.Z99 GAL .44 AZL 91.82 PICA 243.Z9 $NA 1Z4.]8 [CC .2|434 ]NC ].8115 vl 29.350

37.407 GAP 9.?Z AZP 89.18 TAL 178.40 TAP 61.69 RCA 97.5? APO 150.$0 VZ 35.235

93.98 ZAP 16].66 (T8 323.12 ZA( 130.85 (Y( 189.83 ZAC 66.?3 ETC 266.21 CLP-]63.93

OLA 4.53 RAL J26.29 RAO 636?.4 V(L JI.523 PrH 2.01 vHP 6.?64 oPA J0.69 RAP J]9.62 [CC ].]8?4

L o ] T|I4C IN] LAT |NJ L_G IN] RT A$C ]NJ AZNTN |NJ TIN( PO CST TIM IN] Z LAT IN] 2 LONG

2229.36 -19.92 42.42 340.11 110.53 5 J0 8 ]629.4 -16.95 35.01

4591,58 |Z.32 ]94.19 338.07 64.30 18 55 3 3991.6 8.?? J87.32

1980.]2 -Z0.81 22.2_ 339.?4 ]|1.98 6 29 7 ]360.1 -]?.64 14.89

4336.05 13.17 ]?4,9? 538.24 62.92 ZO 10 0 3736,1 9.44 168.17

1?31.26 o23.16 3.?5 338.62 ]15.88 7 38 26 JJ31.3 -19.46 356.54

413T. 68 13.42 J58.83 338.96 59.|1 21 10 3 353?.? J].Zl 152.05

N|O-COURSI[ [_(CuT|ON ACCURACY ORBIT O(T(RN|NAT]ON ACCURACy

$GT 53|4.3 SGR 485.5 SG3 215.5 ST 1636.5 $R 231.0 $$ G06.?

RRT .6335 RflF .6388 RTF .928] CRY -.9154 CR$ .8114 CSY -.9743

SG8 5336.5 R23 .06ZO R]3 .9283 L$A 1753.J N$A 157,4 $$A 34.$

SGJ $323.3 SGZ 3?5.] ?HA 3.33 £L] 1650.J (LZ 92.2 ALr I72.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

L4UNCH DAT£ NAY Z J964 rL|OHT TIME I74,00 ARRIYAL DAT[ OCT Z} |961

HELIOCENTRIC CONIC

RL lSD,79 LAL .00 LOt. _']o61 YL

RP 102,53 LAP 1,79 LOP ]08.15 VP

RC 163.569 0L -I_.09 GP -11,Z? ZAL

PLAN£TC_ENTRIC CONIC

C5 |1.285 VHL 3.435

LNCH AZNTH LNCH TIN[

90.00 4 57 52

90.00 IT 58 51

100.00 6 ZO 54

100,00 19 5e 56

|I0.00 T 31 35

110.00 ZO 4 3

e]rFERENTIAL CC_RECTIONS

TOE-1,0?6G TRA .4B58 TC5-7.2946 8AU |.]305

ROE .|558 RRA ,1395 RC5 -.3138 FAU .056_4

FOE -,6086 FRd .6941 FC)-2.7062 85P 16987

BOE 1,0851 BRA .5035 8(5 7,3027 rSP -678

D|$TANC[ 506.5]6

Z6.251 GAL .88 AZL 91.95 HCA Z46,35 SNA 125.89 £CC .21760

37.3?9 GAP ]0.05 AZP 99.22 TAL I76.82 TAP 63.56 RCA 96._5

90.50 ZAP 162,78 ETS 322.40 ZA[ ]50.8Z ET[ 389.32 ZAC 67.59

INC ].9510 Vl 19.550

APO 150.85 v2 53.241

ETC 265.66 CLP-166.90

DkA 2.90 RAL 129.46 RAO 6587.4 VEL ]1,540 PTH 2.0] VHP 6.923 0PA 11.13 RAP IZI.97 ECC 1.1939

L-I T|I_[ JNJ LAT IN] LONG IN] RT AsC IN] AZNTH IN] riME PC) CST TIM IN] 2 LAT IN] 2 LONG

2195.50 -]8.85 39.65 )43.39 111.5} 3 )4 |7 ]393.5 -15.76 _2.34

4649.61 14.0] ]97.62 )42.45 65.]4 18 56 2? 4049.6 10.54 ]90.66

1919.77 -19.73 19,63 34}.01 112.92 6 52 32 1}18.8 -16.46 ]2.59

439].38 14.B7 178.22 342.02 63.77 ZO 12 8 5791.6 lI.ZZ 171.53

]693.43 -22.07 1.54 }41.83 ]1_,79 8 0 10 109_.5 -18.30 354,44

41_7,66 |7,14 16].48 )40.T6 5_.96 Z] 13 52 }587.7 15.02 134.79

M]O-C(_.IR$[ [XI[CUT|ON ACCURACY C_'SIT DETERM/NATZON ACCURACY

SGT 5375.2 SGR 479.5 5G3 208.6 51 1819.5 SR 257.2 SS 645.5

RRT .599G RR1F .6008 RTF .9289 CRT -.8998 CRS .8042 CST -.9805

508 5398.8 R73 .0}11R|3 .9Z9J LSA J957.8 HSA 157.1 SSA 32.3

SG] 5_85.0 SG2 383.2 THA 3._8 ELI 1857.0 ELZ ]OZ.B ALF 175.29

LAUNCH DATE NAY 2 1964 FLIGHT TII, IE 176,0{] ARRIVAL DATE OCT 23 ]964

HELIOCENTRIC CONIC

RL ]50.29 LAL .GO

RP 102.52 LAP 1.95

RC 16T.38] GL -15,7_'

PLAIV_TC_,[NTRI( CONIC

C5 1_.279 VHL ).504

_NCH AZNTH LNCH TIM_

90.00 5 22 9

90.00 17 40 }

100o00 6 44 ?

100.00 19 0 4?

110oO0 ? }} 48

110.00 EO ? 35

D/STJN_E 512.04Z

L(_. _I.6Z VL 26.ZO3 GA_ 1.35 AZL 92.08 HCA 249.78 SNA 123.60 ECC .2Z]]Z INC 2.0TB| v] 29.550

LOP 111.59 VP }7.350 GAP 10.39 AZP 89.18 TAL 125,24 TAP 6_.02 RCA 96.27 APO 150.95 v2 55.246

GP -IO.T} ZAL 87.02 ZA# ]65,8A £TS }Z1.49 Zi[ ]_0.80 [?E 188.86 ZAC 68.40 ETC Z65.|Z CLP-IG?.84

0LA 1.34 RAL 132.65 RA0 6567.) VEL 11.561 PTH 2.02 YHP ?.095 0PA ]].Z5 RAP 124.53 ECC ].2071

L-] TINI[ JNJ LAY IN] LONG IN] _T ASC |NJ AZNTH IN] TIN] PO CST TIN IN] 2 LAT IN] 2 LONG

2|45,80 -]7.84 31.17 }48.84 lJZ.)6 3 57 35 1543.8 -]4.66 29.95

4706.?) 15.6Z Z01.04 }48.39 66,08 ]8 58 30 4106.7 12.25 193.98

1881,41 .18.12 |7.)3 346,44 ]13.74 ? ]5 29 1281.4 -13.)6 10.16

4446.35 16.49 181.48 )45.97 _4,7| 20 14 53 3846.4 12,95 174.48

]66).3Z -21.08 _59.}8 )45.24 1]7,56 8 Z} 31 106},_ -]?.2Z 552.57

4Z)7.Za ]8._| ]64.35 344.T2 60.9Z ZI IB ]3 5657,2 14.29 ]57.54

MID-COURSE EXECUTION ACCURACY CI_SIT DETERMINATION ACCURACY

SGT 5455.1 SGR 474.6 SG) 202.} ST 1997.1 SR 243,? SS 6?6.5

RRT .5660 RR_ .58}9 RTF .9299 CRT -.8B52 CRS .2971 CST -,9849

SO8 5455.8 R25 .0422 RI3 .9500 LSA 2116.4 MS4 159.1 S}A 30,0

SGI 5441._ 5G_ )_0.8 THA 2,84 ELI 2008,8 EL_ X|2.7 ALF 123.82

OJKFERENT]AL CC_RECT/ON$

TOE-].2018 TR4 .6601 TC)-?.OG4E 8AU 1.16Z4

ROE ,1420 RRA .1499 R(3 -.4759 FAU .03467

rOE -.63G4 FRA .7)98 rC}-2.4442 8SP 171_0

80[ Z.2102 8R4 .6269 8c} ?.0806 rsP -660

LAUNCH OarE MAV 2 1964 FLJG_; TINE I?B.D0 ARRIVAL CArE OCT 27 1964

H(LIO(ENTR]C CONIC

RL 150.29 LAL .00

RP 102.50 LAP Z.]O

RC J09.556 GL -16.2}

PLAN_T_ENTR]C CONIC

C5 12.891 VHL 3.590

LNCH AZMTH LNCH TIM(E

90.00 5 45 49

90.00 17 41 43

100.00 ? ? 5

100.00 19 } 9

110.00 9 15 11

110.00 20 11 33

O]KFEN[NTIAL CC_R[CTIONS

T0[-1.5Z99 TRA .947G TC}-6.7955 8AU 1.1732

ROE ,1494 RRA .1602 RC} -.437_ F4U .0}254

¢OE -.8610 FRA .78)9 FC}-2,1891 85P 17399

8OE 1.3383 BRA .86Z6 8C3 6.8076 FSP -641

DISTANCE 317.740

LOt. ?ZI.6Z VL 26.153 GAL 1.85 AZL 92.20 HCA _58.02 SMA 1Z_.5Z ECC .ZZ49) ]NC ],ZOO0 ¥1 Z9.530

LOP 114.65 VP 17.}21 GAP 10,_4 AZP 89,_6 TAL J23.65 rAP 66.6? RCA 95.58 4PO 151.05 vZ 55.Z50

GP -10o24 ZAL 83.56 ZAP 164.84 E15 520.57 ZAE J)O,?? EYE 188.45 ZAC 69.18 ETC 164.58 CLP-IGB.??

OLA -,14 RAL ]35._2 RAO 6567,5 VEL 11.588 PTH 2.0_ VHP 7.274 OPA 11.29 RAP 126.?! ECC ].2121

_-1 TIN[ [NJ LAY |NJ LONG ]NJ RT ASC IN] AZNTH [NJ TIME PO CST TIN ]NJ Z LAT ZNJ 2 LONG

ZJ]O,Z3 o]6.91 34.98 350.43 113.06 6 20 39 1510.2 -J5.64 27.83

4763.05 17,14 204.4? }50.48 67.11 19 1 8 4163.1 15.89 192.30

1848.06 -17.80 15.29 35_,02 114.42 7 37 53 1248.1 -14,55 8,19

4500.46 18.05 184,76 _50,0? 6}.75 20 18 10 )900.5 14.61 177,64

1654.92 -ZO.]? 552.8T 548.78 118,10 8 47 26 1034.9 -|6.24 550.93

4286.3_ 20.41 167.27 }48.84 61,96 21 22 59 }686.4 16.50 160.53

NID-COUR$E [XI[CUTION ACCuRAC_ C_8IT C[TERM|NATION ACCURACY

SGT }489.2 $GR 469.9 SG3 ]95.9 ST 2165.? SR 250.6 SS 20_.)

RRT .5)18 RRf" .5267 RTF ,9)09 CRT -.8T21 CR5 .T915 CST -.9880

SO8 5}09.2 RZ3 ,03A} RJ} .93J] LSA 2Z85.4 NSA J59.? SSA ?7.9

501 5494.9 882 }97.9 THA 2.62 ELI 2176.8 EL] 121.9 ALF 124.22

LAUNCH OATE NAY Z 1964 rLI_T TIMI[ 180.00 ARRIVAL DATE O_T 29 196_

HELIOC[NTRXC CONIC

RL 150.79 LAL .00

RP 102.49 LAP 2.29

RC 171.282 GL -18.60

PLAN_TO_[N?_C CCI_]C

C3 13,631 VHL 5.692

LNCH AZMTH LNCH TIN_

90.00 6 B 48

90.00 ]7 43 36

IO0.O0 ? 29 23

lO0.O0 19 8 0

110.00 8 }6 I

110.00 ZO 15 5}

OIFF[RENT_AL C_I_R[C?]ON_

TO[-].4621 TRA 1.0467 TC}-8,4804 8AU ].18)2

ROE .1378 RRA .]?0) RC} -.}884 FAU .0_O49

r0E -.6843 FRA .8269 F¢3-1.9}62 9SP 17604

80[ 1.4706 8R4 1.0604 8C) 6.4928 FSP -624

DJSTANCE 523.40B

LOt. Z_I.SZ VL 28,108 GAL 2.34 AZL 92,)2 H_A 256.26 SMA IZ),04 ECC .22903 INC Z,3129 Vl 29.530

LOP 112.88 VP 57.291 GAP 11.10 AZP 89.45 TAL ]72,0? TAP 6_.34 RCA 94.86 AP_ ]5].2] v2 33.234

GP -9.81Z4L 80.15 ZAP ]85,80 ITS }]9,01 ZAE 1}0.25 ETE 188.08 ZAC 69.93 ETC 264.05 CLP-JGg.68

OLA -1.55 RAL1}8,88 RAO _)67.5 ¥EL ]1.620 PTN 2.04 YHP 7.484 DPA ]].24 RAP ]29,09 ECC 1.2243

L-I T]IAI[ |NJ LAT |NJ LCNG IN] RT A$C IN] AZNTH IN] T|N_[ PC) CST T|N IN] 2 LAY IN] 2 LONG

207B.85 -IG.08 )}.0? 354.15 11_.64 6 4} 27 1478.9 -12.23 15.92

4818.62 18,_8 207.92 3}4.?0 68.24 19 4 J5 4218.6 13.46 200,63

1818.78 -]8.96 1).52 35).72 I]4.99 7 $9 44 1218.8 ol}.46 6.49

455).93 19.}0 188.05 )54.30 66.89 20 21 54 }953,g 16.20 ]B0.B!

1610.)} -19,)7 }58.41 352.44 118.7} 9 2 5J ]0]0.3 -15.39 349.56

4335.I6 21.94 170,Z} 353.08 63.11 ?1 28 _ 3233.Z 18.16 ]63.14

NID-COUR_NE £X[CU?JON ACCURACY CR'BIT DETERMINATION ACCuRaCY

SGT 5539.5 $GR 465.2 SG} ]89.7 ST Z}ZS,Z SR 25?.6 SS 728,9

RRT .4973 RI_ ,4895 RTr .9322 CRT -.B61Z CRS .?8?0 CST -,9905

SG8 5559,0 R25 .0270 RI3 .9}23 L}A 2444.9 MSA 161.9 SSA Z6,D

SG] }Sd&.4 8GZ 403.) THA 2,40 ELI 2}}3.8 ELZ ]30.4 ALF 124.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964 J

L4UNCH DATE _JY Z 1964 FLIGHT TIN£ 18Z.O0 ARRIVAL DATE OCT }l 1964

H[LI OCENTRIC CONIC

RL 150.79 LAL .0D LOL _1,62 YL

RP 107.48 LAP Z.39 LOP I?l.I3 vP

RE ]73.ZZ9 GL -16.66 GP -9,4I ZAL

PLANETC_ENTRIC C_IC

C3 14o_19 VHL 3.8]0

INCH AZNTH LNCH T[_E

90.00 6 3I 5

90.00 17 46 33

IO0.O0 ? _1 3

I00.00 I9 9 14

110.00 8 36 14

IIO,O0 ZO ZO 33

0IFFERENTIAL CC_RECTIONS

70[-Jo9941 TRA ].Z618 TC3-6.JZJ4 8AU 1.1900

ROE ,16?8 RRA .IBOZ RE3 -.359Z FAU ,02840

rOE -,?033 FRA ,gTlZ rC3-1.6936 BSP 17703

eOE !,60Z9 BRA I,Z746 8C3 6.13Z0 FSP -608

0ISTANCE 579.044

Z6,06Z GAL 2,87 AZL 92.43 HCA Z39.3| SNA IZ2.76 ECC .Z3546 INC Z,4325 vl 79.55D

31.Z61 GAP ]1,48 AZP 89.36 TAL |70.49 TAP 70.00 RCA 94,10 APO 151.4Z vZ 55.256

76.80 ZAP 166,1Z ET$ 3|7,4] ZA[ 130.?3 ETE 187,75 ZAC ?0,63 ETC 763,53 CLP-|?O,58

0LA -Z.87 RAL 14Z,10 RAO 6567.6 V£L 11.656 PTH Z.05 VHP 7,664 OPA Jl.10 RAP ]5].48 ECC 1.Z]89

L-; TJN[ ]NJ LAT IN] LONG IN] RT A$C IN] AZNTH ]NJ TIME PC) C$T T|N INJ Z LAT INJ _ LONG

2051,70 -15,3| 51.4Z }57.97 ||4.]| 7 5 15 ]451.7 -11,9J Z4.38

4673,45 19o93 Z1].58 _69,05 69.45 19 7 47 4Z73.3 16.95 Z03.96

I?_3.6Z -16.Z3 12.00 357.53 115.45 8 Z0 5? 1193.6 -1Z.68 5.02

4606.77 Z0.87 191.37 358.66 68.I0 ZO Z6 ] 4006.6 IT.?2 184.00

I369.38 -I8,69 353.19 336.Z0 119.16 9 ?Z 43 969.6 -14.66 348.39

4383.57 73,40 173.Z3 357.45 64.34 71 33 36 3783.6 19.75 165.98

MJ0-COUR_dE [_CuT|ON ACCURACY ORBIT 0]TERMINATION ACCURACy

SOT 5_78,0 SG_ 460.6 $G3 163.4 ST 74_8.I SR Z6_,Z SS 747.7

RRT .46Z] RRF ,45Z4 RTF ,953| CRT -.8515 CRS ,7830 CST -.99ZZ

$08 5596.9 RZ3 .OZ]3 RI3 .933Z LSA Z587.I NSA 164.9 SS* Z4,Z

SOl 558Z,0 SO_ 40B,Z THA Z.ZO ELI Z478,5 ELI 138.6 ALF 174.76

LAUNCH OAT[ NAY Z ]964 FLIG.qT TIN( 184,00 ARRIVAL CATE NOV 2 2964

H(L|OCENTRZC CONIC

RL 150.79 LAL ,00

RP ]07,48 LAP Z,SZ

RC I75.|47 GL -|6.99

PLANE T_ENTR_C CC_IJC

C_ |3.363 VHL 3,943

LNCH AZMTH LNCH T|M_

90,00 6 5Z _0

90,00 17 49 3_

IO0,O0 6 II f15

I00.00 19 ]Z 49

110.00 9 J3 46

liD,Do ZO 73 78

0ISrANCE 534.642

LOt. Z21.67 VL 76.015 GAL 3.4Z AZk 92.54 HCA 762,76 $MA tZZ.49 ECC .Z38Z4 [NC Z.5447 Vl 29,560

LOP JZ4.3T VP 37,2)0 GAP I1._8 4ZP 89,68 TAL 168.91 TAP 7],66 RCA 93,50 APO 131.67 vZ 35.758

OP -9.05 ZAL 73.52 ZAP 167.59 ET$ 3]5,30 ZA[ 130.7J [TE 187,44 ZAC ?I.3_ [TC Z63.0_ CLP-]?J,47

OLA -4.10 RAL ]45,16 RA0 6367.6 VEL 11.702 PTH Z.06 VHP ?,876 0PA 10,89 RAP 133.87 ECC 1.216J

L-I T|NE IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IMJ Z LAT ]NJ Z LONG

Z0Z8.83 -14.67 )0.05 I.SB 114.49 7 _6 19 |4Z8,8 -J|.Z4 Z].O_

49Z7,51 Z1,18 Z|4.85 3.50 70.73 I9 ]l 41 43_7,5 18,36 Z07.5]

I71Z,64 -I5,6Z 10,75 1.4Z 115.8Z 8 4J Z8 liT?,6 -IZ.OZ 5.81

4658.94 ZZ,16 194.71 3.11 69.4I 20 30 78 4036.9 19.I6 187,Z0

]37Z,79 -|8,13 354,Z1 ,04 119.49 9 4I 59 97Z.8 -|4.07 547,45

443|,36 Z4,76 ]76._? 1.93 65,67 ZJ 39 20 3831.6 ZI.Z9 168.87

OR6|T 0(TERNINAT1ON ACCuRAC_

ST Z603,I SR ???.6 59 764.5

CRT -.8439 CRS .7813 CST -.9937

LSA 272|.5 NSA J67.6 SSA ?Z.7

ELI 2613.3 EL? ]a5,7 4Lr 174.95

OIFF[RENTIAL CORR[CT|ON9

TOE-I,?33] TR4 J.48_[3 TC3-5.7437 8AU J.1973

ROE .J788 RRA .1893 RC3 -.3Z13 F4U ,02648

FOE -.?ZZ6 rRA .9130 FC3-].4?Z9 8$P J7877

8OE 1,7424 eRA 1,4980 BE3 3,7547 FSP -383

NIO-COURS[ EXECUTION ACCURAC_

SGT _6]8,7 SGR 439.7 $G3 J77.5

RRt .4266 RRF ,4]3I RTF .9346

SGB 56_?,] RZ3 ,0|58 RI3 .9346

SG| 36ZZ,O SG_ 4||.9 THA 1,99

LAUNCH 04rE _AV Z 1964 FLIGNr TIN] ]86,00 4RRIVAL C_rC NOV 4 /964

_ELIOC[NTRIC CONIC

RL 150.79 LAL .00

RP 107,47 LAP Z.6_

RC 17T.045 GL -|?.03

PLANE YOCENTR[C CONIC

C3 16.795 YHL 4.098

LNCH AZNTH LNCH TIME

90.00 T J3 6

90.00 IT 5Z 55

100,00 8 31 58

100,00 J9 16 4Z

liD.D0 9 34 33

IJO.O0 ZO 30 36

0|STANCE 540,198

LOt. ZA1.6Z VL 25.9?0 GAL 4.00 AZL 97,66 HCA Z66,00 SNA I_Z.Z_ ECC .74141 [NC ?.6554 vl 79.550

LOP IZ?.6Z vP 37.J99 GAP IZ.30 AZP 89,6] TAL 167.34 TAP 73.34 RCA 9Z.47 4PO 151.97 V? 35.?60

GP -6.?3 ZAL 70,34 ZAP 168.4| [T$ 315.Z6 ZA[ 130.69 ET[ 187.I7 ZAC 7?,C4 [TC ?6_.57 CLP-177.35

DLA -3.Z5 RAL J46.J6 R40 6fl67.1 VEL 1].735 PTH Z.07 VHP 8,10Z 0PA IO,6Z RAP 136.76 ECC 1,7764

L-| TIN] ]NJ LAT |NJ LONG ]NJ RT ASC ;NJ AZNTH INJ TaME PO CST TIN INJ ? LAT INJ Z LONG

Z0|0.30 -14,15 ZP,V5 5.8e |14,79 ? 46 31 1410.3 -10.69 EI.98

49_0.76 ZZ°33 Z18,3Z 8,03 ?Z,lZ I9 15 55 4}60.8 19,68 710.66

]793,88 :|5.1Z 9.76 5.38 J16.]0 9 1 ]4 J155.9 -J1.49 ?.85

4?IO,4Z 73,35 I9_.07 ?.66 70.79 Z0 35 |Z 4IJ0.4 20.5Z 190.47

1359,97 -17.?0 353.4? 3.96 1|9.73 10 0 33 960,0 -13.61 346.74

4479.09 Z6.06 |79,35 6.50 67.08 ZJ 43 I6 38?9,1 ?Z,?5 J?J.78

DIFFERENTIAL CC_R[CTION$

fOE-I,S738 TRA 1.7Z38 TC3-5.3301 84U l.ZO)0

ROE .1911 RRA .]978 RC3 -.Z645 FAU .02460

FOE -,1411 FRA .9544 rC3-1.Z68Z BSP 1803Z

_O[ 1.8833 _RA 1,7351 8C3 3.3576 rsP -569

NIO-COURSE EXJ[CUTION ACCURACY O_81T 0ETERMINk;ION ACCUR_C_

SOT 3633.7 5C,R 430.4 SG3 l?l .7 ST ?724.4 SR 279.9 S$ 778.3

RRT .3904 RRF .3773 RTF .93E| CRT -.8387 CR5 ,7811 CST -,9948

$G8 567],6 RZ3 .0]07 R]3 ,936_ L$A 2847.0 NSA 170.4 554 71.5

$01 5656.4 $6Z 414.5 TNA 1,79 ELl _754.5 EL? 157.1 4LF 175.06

LAUNCH OAT[ MAY Z 1964 FLIGHT TIN( 188.00 ARRIVAL OATE NOV 6 J964

H[L|OCENTRIC CONIC

RL 150,79 L4L .OO LOt. _|,6Z YL

RP 107.47 LAP 2.76 LOP J30.87 VP

RC I78.9Z3 GL -I6.97 GP -8,43 ZAL

PLANETC_[NTRIC C_q|C

C3 18.Z37 VHL 4.Z70 DLA

LNCH AZMTM LN_ff TINt[ L-[ TZN_ |NJ LAT

90.00 7 3Z 48 1996.08 -I3,74

90.00 I? 36 Z9 5033.17 23.39

I00,00 8 51 9 |743,33 -14,74

100.00 |9 ZO 49 476J,13 _4%45

110.00 9 St 33 1551.1_ -]?.40

I10,00 ZO 39 35 4_Z6.|3 IT.Z9

OIFFER[NTIAL CCIK)RECTION$

TOE-Z,OZZ3 TRA 1._757 TC3-4.9453 gAU ]._73

ROE ,Z049 RRA .Z03_ RC_ -.Z493 FAU .0ZZS|

FOE -,7580 FRA .996Z FC3-I.OSZ6 BSP I8]78

8DE Z.0376 eRA 1.9864 8C3 4.93|6 FSP -33Z

0|$TAI_K[ 545.?07

ZS.VZ4 GAL 4.61 AZL 9Z.77 P'_CA 269.Z3 $NA IZ1.95 ECC .?490| INC 2.765Z v] _9.550

37.168 GAP IZ.?3 AZP 89.96 TAL J63.77 TAP 73.0_ RCA 91.59 AP_ IS2.32 vZ 55.?60

67.76 ZAP |69.Z0 ET$ 310.64 ZAE 130.66 ETE J86.91 ZAC 77.72 ETC _6Z,03 CLP-J?3,Z3

-6.30 RAL ]5].08 RAO 6367.7 V[_ ]|,8|6 PTH Z.09 VHP

[NJ LONG |NJ RT &SC |NJ AZNTH [NJ T[NE

Zg.lO 9.69 |13.01 8 6 3

2_|.8] IZ.6_ ?3,36 19 ZO ZZ

9,0Z 9.40 116.30 9 Z0 13

_0|,44 JZ,Z9 ?Z,Z4 ZO 40 IJ

35Z,95 ?.9_ I]9.90 10 |8 24

J8_.48 11,15 68.3? 2] $! 21

NIO-COU#$£ EXECUTION ACCuRACr

SGT 3684,6 9GR 444.9 SG3 ]66.J

RRT .3_)4 RRF ,339_ RTF .9378

$G8 3701,9 RZ3 .0067 R]3 ,9378

SGI 3686.7 SGZ 4J6,0 TNA J.59

8o34_ OPA 10,78 RAP J38.64 ECC 1.300J

PO C$T TEN IN] Z LAT |NJ _ LONG

]396,J -JO.Z5 _].]5

4433._ Z0.91 ZJ4.01

1|43.3 -11,09 ?,]3

4161.Z ZI.79 ]93.65

951.1 -13.Z9 346.75

39Z6.| 74.J3 174.73

ORS/T 0[TERNINATION ACCURACY

ST Z831.6 SR _87.3 S5 788.8

CRT -.8341 CR$ .7818 CST -.9957

L$A 7948._ NSA J73._ SSA Z0.1

ELI _84].? EL2 157.9 ALF 175.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL I, 1964 J

LAUNCH OAT[ NAt 2 1964

H[LI O_(NTRZC CC_IJC

eL 150.79 LAL ,00

eP |07.4? LAP 2.8?

• C 180,?BZ GL -16.83

PLAN£TO_[NTRIC C_I{

C3 19,918 VHL 4,463

LNCM AZMTH LNCH TIN{

90.00 7 SI 34

90.00 18 0 ZO

100.00 9 9 Z5

;O0.OD }9 Zfl 10

JJD.DD JO 9 43

110.00 ZO 4l ZZ

FLIGHT TIME 190.00 ARRJvAL 0AT£ H@V 8 1964

0|STANCE 551.164

LOt. 121.62 VL 2_.879 GAL 5,Z$ AZL 9Z.87 HCA 27Z.49 SMA IZ|.69 [CC .Z5506 IHC 2.8?48 vl 29.550

LOP 134,1Z YP 57.137 LAP 13.Z0 AZP 90.13 TAL 164.2] TAP 76.71 RC4 90.65 APO 15Z.75 vZ 35.Z60

GP -8.17 ZAL 64.30 ZAP 169.93 ET$ 307,5? ZAE 130.63 [1E 186.68 ZAC 73,38 £TC 261,55 CLP-174.09

OLA -?.2? RAL 133.9Z RA0 6567.8 V£L 11.887 P?H 2.11 VHP 8.598 OP4 9,88 R4P 141.01 [CC 1.3278

L-I TIM( _NJ LAT |NJ LC_IG JNJ RT ASC [NJ AZMTH [NJ T[M[ PO C$T TIM INJ Z LAT |NJ 2 LOe4G

1986.14 -13,45 Z?.51 15,96 115.15 8 24 40 1396.1 -9.95 Z0.58

5084.71 Z4.34 ZZ5.Z8 17.Z9 ?5.06 19 23 5 4484.? 22.05 z17.36

1734.96 -14.49 8.53 13.45 116.44 9 38 ZO 1133.0 -10.82 1.65

481|.|1 Z5.44 Z04,8_ ]6,95 ?}.76 Z0 45 21 4Z11.1 2Z,gT 196.89

J546,ZJ -17.21 352.6? 11.92 119,99 JD 35 19 946.Z -13.12 345,98

457Z.63 28.41 185.63 15.87 70.13 21 57 35 39?2.6 23.43 177.72

0zr_[R£NTIAL CORR£C?IO_S

T0[-2.1690 TRA Z._460 TC3-4.5298 BAU 1.Z076

ROE .2204 RRA ,212_ Re5 -.2161FAU .02098

r0[ -.7725 FmA 1.0396 FC3 -.9120 85P 18Z29

80[ Z.leOZ BRA Z.2560 Be3 4.5350 rsP -535

NIO-¢OURS( £X[CUT/ON AC(uRACr C_SIT 0ET£RN/NATIOt_ ACCURAC_

SGT 5705.4 $G_q 439.1 SG3 160.6 ST 29Z0.4 SR Z94,7 55 795.4

RRT .3157 RRr ._017 RTF ,9394 CRT -.8509 CRS .78Z9 CST -.9964

SG8 571Z.Z RZ3 .0037 RI3 .9394 LSA 3036.0 NSA 176.3 SSA 16.9

Ski 5707.1 $GZ 416.5 THA 1.40 £L1 2930.? £L2 163.4 ALF 173.19

LAUNCH 047[ MAY _ J964 FLIOt'IT TZI_ 192.00 ARRJ¥AL DATE NOV 10 1964

H£LIOCENTRIC CONIC

_L 150o79 LAL .O0

RP 107,48 LAP Z.97

RC 18Z.621 GL -16.65

PLAI_[TOC[N?RJC CON;_

C3 Z1.871 VHL 4.6?7

LN_H AZNTH _NC_ ?;N_

90.00 8 9 11

90.00 16 4 14

100.00 9 26 45

100.00 19 29 41

110,00 lO _6 0

I10.00 ZO 46 55

DJFF[RENTZAL CO_R[CI]ON$

?0£-Z.3136 TRA Z.5284 TC3-4.1Z64 8AU 1.2078

R0£ .Z1?Z RRA .Z|78 RC_ -.1855 FAU .019_!

rOE -.1817 FRA 1.0819 FC3 -.764Z 85P 18350

60[ 2.3356 8RA 2.53?8 BC) 4,1306 FSP -517

0ISTANC£ 556.560

LOt. _1.62 VL 25.835 GAL 5.93 AZL 92.99 HCA ZT_.?4 SMA 121.44 [CO .Z6164 INC 2.9850 vl 29.550

LOP 137.37 VP 17.105 LAP 15.69 AZP 90,30 TAL 162.67 TAP 78.41 RCA 89.67 APO 153.21 v2 35,259

GP -?.92 ZAL 61.46 ZAP 170.61 [T$ X)4.00 ZA[ 130,60 £T[ 186,46 ZAC 74.04 £TC 261.09 CLP-174.96

DL4 -8.1_ RAL |56,66 RAO 6567.9 VEL ||.969 P?H 2.J3 VHP 8.871 OPA 9,41 RAP 143.37 £CC 1,3600

L-J TZl_ IN2 LAT ]NJ LONG JNJ RT ASC ]NJ AZN?H ]NJ TlN£ PO CST TiN JNJ 2 LAT JNJ _ LC_NG

1980.41 -13.19 27.I? 18.06 115._4 8 4Z _l 1380.4 -9.78 _0._5

5135.3Z Z$.18 Z18.75 Zl.99 76.60 19 Z9 59 4535.3 Z3.09 ZZO.Tl

1730.71 -14.36 8.18 I?.SZ 116.50 9 55 35 I150.7 -10.6_ 1.41

4860.26 26.34 Z08,ZO 21.67 75.32 20 50 41 4260,3 24.06 Z00.14

1545.17 -I?.20 35Z,61 15.94 IZO.OI 10 51 45 945.2 -13.08 345.9Z

4618,$6 Z9.43 |BB,B2 10,64 71,77 12 3 54 4018.6 Z6,65 180.73

NI0-CCURSI[ £X£CU?ION ACCURACY ORBIT O£T£RNINATION ACCURACY

SGT _716.4 $GR 4_E.? SG3 155.4 St 1999.? SR 301.? 55 801.4

RRr .Z768 RRf" .2628 RTf .9414 CRT -.6Z95 CR$ .?656 CST -.9970

SGB _742.8 RZ3 .0008 RI5 .9414 LSA 3114.3 MSA 178.? 5SA 17.9

$G1 57Z7.? $62 415.7 THA 1.20 ILl 3010.1 [LZ 167.9 ALF 175.22

LAUNCH OAr[ MAT Z 1964

H£LIC_ENTRIC CONIC

RL 150,79 LAL .00

RP 107.48 LAP 3.06

R( 184.44_ GL -16,36

PLAN[TC_£NTR[C CONIC

_3 24.142 VHL 4.913

LNCH AZ_TH LN_H TIM£

90.00 8 26 ?

90.00 16 8 39

100,00 9 43 6

I00.00 19 34 21

110.O0 10 41 24

110.00 ZO 5Z }Z

rLIGMT TIME 194.00 ARR[V&L CAT_ N_V IZ 1_64

01STANCE 561.887

LOL 121.62 VL 25,791 GAL 6.64 AZL 93.10 HCA 278.99 SNA 121.19 [CC .26877 IN( 3.0961 vl Z9.550

LOP 140.62 VP _7.071 GAP 14.21 AZP 90.4_ TAL 161.15 TAP BO.13 RCA 88.62 APO J53,76 ¥2 35,257

GP -?.TO ZAL 58.74 ZAP 171.25 E75 Z99.83 ZA£ 150.57 £_£ 186.26 ZA_ 74.68 £TC 260,64 CLP-17_,82

OLA -6.94 RAL 159.19 RAO 6566.0 VEL 12.063 PTH 2.16 VMP 9.165 0PA B,gz RAP 143.72 [CO 1.397]

L-I T[M£ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME P_ CST TIM INJ Z LAT INJ 2 LONG

1978.8) -13,24 27.08 Z2.16 115.26 8 59 6 1378,6 -9.?3 20.16

5184,98 Z5.92 232.20 Z6.?1 78.18 19 35 4 4585.0 24.03 2Za.O_

J730.48 -14,35 8,26 2J,6J 1_6,51 JO 11 56 1130,3 -10.68 1.40

4908.56 2?.JZ 2J1,57 26.41 _6.93 20 56 9 4306.6 25.05 Z03.38

1547.90 -1?._9 352.?? 19.97 119.96 11 ? 1_ 947.9 -13.18 346.07

4663.91 30.35 192.01 Z5.44 73.46 22 10 16 4063.9 Z7,79 16_.T?

OIrFEREN?IAL CC_R(CTIONS

T0[-2.46Z? TRA Z.6275 TC3-3.7322 BAU 1.Z056

ROE -2553 RRA .ZZl9 RC3 -.1573 FAU ,0176_

rO( -.6027 FRA 1.1249 fC3 -.6541B_P 18459

BO£ _,4958 BR4 2,836Z BC3 _.7335 FSP -503

Mi0-COUR$£ EXECUTION ACCuRAC_ ORBIT 0[TERM[NATION ACCuRAC_

$GT 5?42.2 SGR 425.8 SG3 150.3 S! 3065.3 SR 306.2 S) 805,6

RRT ._366 RRF .223! RTF .9435 CRT -.8293 CRS ,7893 CST -.9974

SG85758.0 RZ3 -.OO14 RI3 ,9435 LSA 5179.2 MSA 160.8 $$A 17,0

5G1 S743.1 $62 41_.7 THA 1.D1 ELl 3076.0 [k2 171.6 ALF 175.22

LAUNCH OAT£ NAY Z 1964 FLIGHT r|l_ 196.0C ARRIVAL OArE NOV 14 I96_

H[L|O(ENTRIC CONIC

RL 150.79 L4L .00 LO_ 121.61 VL

RP 107.49 LAP 3.J4 LOP 143.68 VP

RC 166,239 GL °J6,O4 _P -7,50 ZAL

PLAI_[TOC_NTRI( CONIC

C3 26.?75 VHL 5._74

LNCH AZMTH LNCN ?_N(

90,00 6 41 5Z

90.00 16 13 2

100.00 9 58 18

I00.00 19 39 8

110.00 10 55 54

IJO.O0 20 58 J1

OIFr£RENT/AL CORR(CTION$

r0£°Z,6465 TRA 3.1450 TC3-3,3511 BAU I.ZD05

ROE .2755 RgA .Z245 RC3 -.1311 rAu .01610

rOE -.6171 FRA 1.1695 FC3 -.520_ BSP 18546

BO£ 2.6606 6RA 5.1530 BC3 3.353? rSP -488

0I$TAN_E 567.134

25.748 GAL 7.40 AZL 93.Z1HCA Z82.23 SNA 1Z0.94 [C( ,27654 INC 3.2098 VI 29.550

57.040 GAP 14.76 AZP 9(3.1_! TAL 159,64 TAP 81.87 RCA 87.50 APO 154.39 VZ 33,254

56o1_ Z4P J?J.B| [T$ 195,01ZA[ J30.51 £T£ 186.07 ZA( 75.3? £TC 760.21 CLP-J?6,69

OLA -9.66 RAL 161.8/ RAO 65M.| VEL I_.171 PTH ?.18 VNP 9,491 0PA 8.3? RAP 148,05 CCC 1.4406

L-] ?|N_ INJ LAY _NJ LONG |NJ RT ASC [NJ AZNTN _NJ T_N£ P_ C$T TIM INJ ? LAT _NJ 2 LONG

1961.13 -13,31 Z?.ZZ 16,26 115.Z$ g 14 54 1361.? -9.80 20,30

5?33.6? 26.$5 235.62 3].44 ?9.?8 19 40 16 4653.? 24.6? 22?.36

1734.13 -14.46 6.48 75.69 116.45 10 Z? Z? 1134.1 -10.79 1,_1

4956.00 Z?.81 714.93 31.17 78.57 21 1 44 4556.0 25.95 Z06.62

1554o_7 -17,5] 353.14 14.00 119._A 11 ?1 49 954.3 -15.40 346,42

4708,6) 3;.)7 J95o15 _0oZ? 7S.ZO ZZ 16 39 4108,6 28.83 I86.63

NIO-CCIJR_E £_CUT/CIN ACCURACY ORBIT O£TERN]NATION ACCuRAC_

$GT _751,7 $GR 418.6 SG_ 145.4 ST 3118,0 SR 514.3 $$ 608._

RRT .1950 RRF .1825 RTF .9458 CRT -.6299 CRS .?934 CST -.9978

SGB _767.9 RZ3 -.O029 RI3 .9456 LSA 3231.2 MSA 182.5 S$A 18.1

Ski 5?53.5 $62 410,_ THA .82 £LI 5128.9 EL2 174.7 4LF 175._O
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

LAUNCH 0&f[ NAY 2 1964 rL|HHT TII4E 198.00 aRR1VAL OAT[ NOY 16 2964

HCL[O(£Nr_IC CONIC 01STANCE 5TZ.Z90

RL 150.T9 LJL .00 LO_. Z'ZI.G2 VL Z5.?09 HAL 8.ZO AZL 93.35 HCA Z85.48 SNA

RP IO1._0 LAP 3.ZJ LOP 14?.13 VP 57.008 GAP 15.35 AZP 90.89 TAL 158.16 TAP

RC 188.019 GL -15.68 CP -?.3! ZAL 53.?0 ZAP 172.50 Cf$ 289.46 ZAC 150,46 IT[

PLANErc_ENTRIC CC_IC

C5 29.830 YHL 5.462

LHCH AZMTH LNCH T|N[

90.00 8 56 36

gO.O0 18 Ir 34

100.00 10 J2 51

JO0.O0 19 44 0

1J0.00 1J 9 )0

II0.00 Zl 3 51

01FF(RENrlAL CQRR£C_I_qS

TO(-Z.81Z9 TRA 5.485Z rCS-Z.98Z9 8AU 1,1904

ROE .2971 RRA .ZZ54 RC3 -.1088 FAU .01451

rC[ -.8_05 rRA 1.ZJ65 ¥C3 -.dZJl BSP |8_}1

80( 2.8285 8RA 5.4929 8C5 2,9849 KSP -470

lZO,?0 £CC .Z8500 INC 5,3261 vl Z9.550

_3.64 RCA 86.30 APO 155.10 v_ 3S.ZSJ

185.89 ZAC 75.96 ETC 259.80 CLP-177.56

0LA -10,29 RAL 164.25 RA0 6968.2 V(L |Z,296 PIH 2.Zl YHP 9.811 0PA 7.78 RAP |50.36 (CC 1.4909

L-| T[)q_ JNJ LAT INJ LONG [NJ RT A$C |NJ AZNTH |NJ T|NE PO CST TIN |NJ Z LAT |NJ _ LC_G

1987.48 o13.49 2?._9 50.15 |i5,|3 9 Z9 44 1587.3 -9.99 Z0,66

5281.35 2T.O_ Z39,01 36,16 81,40 19 45 55 4681,3 Z5.61 Z50,65

J?4J,SZ -14,69 8,91 Z9,76 1|6,15 10 41 5Z ]J4J,5 -|J,03 Z.03

900_.54 Z8,39 Z18.2_ 35.92 80.13 ZJ 7 Z5 4AOZ,5 Z6.T5 Z09.8_

1564,11 -J7.84 355.?l Z8,0| 119,65 |] 55 54 964.1 -13,76 346.9?

47_2.71 5|,89 |98.48 55.J| 76.99 Z2 15 3 4182.7 29,78 189.91

N|O-COURS( (_CuT_ON ACC_ACY Ok_OIT O(T[RM_NATI(_Q4 ACCURACY

SGT 5756.0 $GR 4JI,| 58_ 140.7 ST 3|55.9 SR 319,9 S$ 809.8

RRT ,l_Z5 RRF ,|415 RTF .948Z CRT -,8510 CRS .7974 CST -,9981

568 5770.1 RZ5 -,DO_6 RI5 ,9482 LSA 3168,6 NSA 184.0 SSA 15,4

$G| 5788.4 SGZ 406.2 THA .6_ (LI 3|67.1 [LZ 1?1.3 ALF 175,17

LAUNCH 0AlE MAY Z 1964 FL|GHT TIN| _.00 ARRIVAL OAT[ NOV 18 196A

HELIOC£HTR/C CON JC

RL 150,19 LAL ,DO LOL P_I,6_ VL

RP 107,51 LAP 5.18 LOP |50,58 YP

RC 189.780 GL -|5,19 HP -7,14 ZAL

PLAN(TCqC_HTRIC CCINIC

C3 35.5_9 V_L 5.777

LNCH AZNT_ LNCH T;I_

• 0.00 9 10 19

90.00 18 ZZ II

_00.00 10 78 14

100.00 19 48 S?

JlO.O0 IJ ZZ 11

JlO.O0 ZI 9 50

OJFF(RENT|AL CORR(CTZONS

TO[-2,9899 _RA 5,8427 fC5-2,85_4 BAU 1.1785

RD( ,5Z01 RRA .ZZ4| RC3 -,08¢6 FAU .0130_

rOE -,8457 FRA l,ZG_8 FC3 -.3579 8SP 18¢>(39

80( ].0068 8RA 3.8491 8C3 Z,6409 rsp -456

OISTANC£ 577,3_

25,665 HAL 9,06 AZL 93,45 h_d Z88,7Z $t, lA lZ0,46 (CC ,Z94Z4 JNC 3.4460 vl 29.550

_6,97_ GAP 15,99 AZP 9|,J1 TAL |58.7| TAP _3.43 RCA 85.0Z APO 155,_t v| 35,Z47

5|°}_ ZAP |71,89 [T$ Z_),|8 ZA( 110,59 [TE ]85,71 ZAC 76,58 [TC ZS9,41 CLP-178,45

O_A -10,85 RA_ 168,55 RAO 6§M,5 V(L JZ,440 PTH Z,Z_ VHP 10,1_0 0PA 7,|5 RAP 15Z,6_ ECC 1,5493

L-; TJ_ JNJ LAT |NJ L(_I_G JNJ RT A$C JNJ AZffTH |NJ T;14E IqO CST TJN ]NJ 2 LAT INJ Z LO_IG

1997,39 -13,78 Z8,18 34,4Z 114,99 9 4) 56 1391,4 -I0,Z9 ZJ,Z3

_527.97 Z?.SI Z4Z,36 40,88 85,02 |9 SO 59 4718,0 26,Z6 _33.91

|752,A6 -I_.Oi 9,58 53,8) I16,15 10 55 26 1152,5 -11,58 2,65

5048.13 Z8.87 Z21,57 40.66 81.91 Zl 15 S 4448.1 Z7.4S Zl).06

|577,_8 -18.Z8 554°47 3Z.0J |J9.40 11 48 Z8 977.5 -14.ZZ 347.70

A798,|0 52.51 ZOI,?Z 39,94 78,8J Z| 29 Z6 4196.1 50,e3 193.00

M;O-COUR_[ EXECUTION ACCURACY C_8|T O( TERNINA TIOW ACCURACY

SGT 5757.5 SGR 403.1 SG) 136.2 ST 3186.4 $R 5Z4.7 $5 811.8

RR7 ,1073 RRF .0984 RTF ,9509 CRT -.853Z CR$ ,80Z_ CST -,9984

$C,8 _771,4 RZ3 -,_04Z fl|3 .9509 LSA 5Z99.0 _5A 184.6 SSA 14.7

$_ 5757._ $62 400.8 THA .A) ELI 3197.9 (LZ 178.9 ALF 175.1]

t. AUHCH OAT( MA_ Z I_64 FL|HHT riM( _OZ,O0 ARRIVAL OAT( NOV 20 I864

H[LI OCENTR|C CC,IN]C

RL I50,79 LAL .0O

• P 107.53 LAP 3.31

_C J_I.SZ0 G_ -14,87

PLAh_ETO([NTRIC (ON1£

C_ _7._9 VHL 6._Z4

LNC_ AZNTH LNCH TINE

90.00 g 25 0

90.00 18 Z8 54

100.O0 ;0 38 3_

_00 O0 _9 _5 57

_0.00 II 35 _

;10.00 ZI |5 7

CJST4NCE 58Z.Z60

LOt. Z'Z|.62 VL ZS.6Z2 GAL 9.91 AZL 93.57 HCA Z91.97 SNA IZO._3 ECC .30436 INC 3.5706 v| 29.550

LOP 153,63 VP 36,9A1 GAP 16.68 AZP 9J.34 TAL 155.Z9 TAP 87._5 RCA 83.64 4PO 156.83 v| 35.Z4Z

GP -6.98 ZAL 49.18 ZAP 172.99 (TS Z76.13 ZA( )30,30 (1( 1_5,56 ZAC 77.2| [_C 259,04 CLP-179.54

0LA -11._$ RAL 168,?1 RA0 65G_,5 VEL 12,605 PTH Z.Z9 VHP

L-| Y|I_E |NJ LAT JNJ LONG INJ R1 ASC JNJ AZMTH JNJ TiN|

Z0|0.78 -14.16 78,97 38.4_ 114.78 9 56 3J

3573.A8 27.85 245.65 45.5Z 84.64 19 56 Z7

J766.77 -15.44 J0.40 37.82 JIS._Z |1 8

5092.73 29.25 21A.85 45._5 83.58 11 18 SO

1593.52 -18.81 355.4Z 35,98 119.08 I| 0 _!

4858.74 33.03 Z04.95 44,74 80.65 ZZ 35 46

OI_FER[NT]AL C(_R£CT;,.._N$ NID-COUR_ EXECUTION ACCURACY

TC[-3:1739 TRA 4.ZZZg TC_Z,5_74 8AU |,1628 SGT 5T53,9 SG_ 3_4.8 SG3 J31,8

89[ .5448 RRA ZZC6 _C_ -.OZlO FAU ,01]58 R_T ,0804 RRF ,05]5 RTF .9538

;Of -.86J6 _RA J.5J3_ rc_ -,Z674 85P 18668 SHB _767.5 RZ3 -,004_ R15 .9538

6D£ 3.1_2_ e_* 4.1287 6C3 Z._185 FSP -44_ SHI $784.0 $GZ 394,1 THA .2A

10.591 0PA 6,49 RAP |34.91 (CC 1.6173

PC) CST TIM INJ Z LAT INJ Z LONG

14|0.8 -10.?0 2Z.O0

4/73.5 76.8! 737.13

1166,8 -|1,83 3.47

t4_Z.7 2_.06 216.Z_

993,5 -t4.80 348,61

4_38.7 31.39 1_6.J0

OR_|T O£T(RNINAT_ON ACCURACY

ST 5707.0 SR 3Z8._ s5 8]3.9

CRT -.8360 CRS ,8080 CST -.9986

LSA 3319.8 _SA |84,7 SSA 14.0

ELl 3Z18.8 CLZ |?9.7 ALF 175.09

L_UNCH OAT£ NAY _ 1964 FLIGHT T|M( 204.00 ARRIVAL OA T( NOV 2Z 1964

I,_IOC£NTRIC CC_JC 0|STANC£ 587.055

eL 150.Y9 LAL .00 LOt. _'_'1.82 VL 25._8Z GAL 10.95 AZL 95.70 HCA 295,Z1 SNA

RP 101.54 LAP 3.5_ LOP 156.88 vP 56.908 GAP 17.43 AZP 91.58 TAb 153.91 TAP

RC ;_3.Z4J HL -14,43 GP -8._4 ZA_ AT,|| ZAP _75,1$ (TS 2_,50 ZA( 130.|8 (T(

PLAN_TC_.[NTR_ ( CC_IC

C3 A_,3ZA ,._ 6.508 DLA -1|,74 RAL J70.77 RA0 85M,6 V(L JZ,79A PTH Z,33 YHP

I ZO.D! ECC ,31346 INC 3,?009 vl ?9.550

89.12 RCA 8Z.IS APO 157.86 VZ 35.23?

185,40 ZAC 77.8_ (TC 158,69 CLP 179.75

LN(H AZHTH LNCH ?HA( _-_ fIN( JNJ LAY

90,00 9 3A 40 ZO27,d4 -14.63

_)0.00 |8 31AO 5A_7,82 28,09

lOO.O0 10 50 3 1784,13 -15,98

JO0.O0 19 58 58 5158.Z7 19,55

110.00 1J A4 50 161Z.89 -19,45

JJO.O0 ZJ ZO 41 4880.58 55.45

DIFFERENTIAL C_R£CT_ON$

T0£-}.3660 TRA 4.6Z88 TC3*2.DI69 6&U 1.1417

R0( ,3711 RRA .Z|44 RC3 -,0559 FAU ,OLDIE

_0£ -.8780 FRA 1.3683 re3 -._077 8$P 187'07

80£ 3.5884 8RA 4,6558 8C5 Z,0J77 rSP -A_

11,0_9 0PA 5.81 RAP 157.14 £CC 1.6965

]NJ LONG |NJ RT ASC JNJ AZNYH JNJ TIN( PO CST ?JN |NJ _ LAT [NJ _ LONG

19,97 41.44 11A,52 10 8 _8 1427.4 -11,Z0 ZZ,97

248,87 50,11 86,14 Z0 I 58 _617,8 Z7,17 ZAO.30

|1.44 41.80 115.81 11 19 47 1|84.2 -1_.18 4.48

Z18,04 50,00 85._5 Z| Z4 35 4556.3 Z8,97 ZJ9o37

5_8.55 5_,_Z 118.68 J2 11 4_ IOJZ,7 -15.47 349.69

Z08,J_ 4_,f| 81,50 ZZ 4Z Z 4Z80.8 3Z.05 J99,18

M|O-COUR:_[ (_I[CUT|ON ACCURACY ORSJT D£YERNJNATJON ACCURACY

$_T 5745.6 $GR $88.4 SH5 127,6 ST 5217,9 SR 531 .9 SS 816._

RRT ,0114 _ ,007_ RTF ,9567 CRT -,8595 CRS .8137 CST -.9988

$88 5758.S RZ$ -.0059 R|5 ,956? LSA _33J.Z NSA |84.1 $$A J3.3

SG| 5?45,8 SGZ 588,4 THA ,0A (LJ)ZZ9,9 EL2 J79,8 AL r 175.04

17A6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 1, 19641

LAUNCN oar( NAY Z |96A fLIGHT TIN] 206.00 ARRIVAL CArE NOV 24 1964

HELIOCENTRIC CONIC

RL 150.29 LAL .00 LOt. 221.62 VL

RP 101.56 LAP }.57 LO_o 160.15 VP

RC 194.94| GL -15,98 GP -6.71 ZAL

PLAN[TOCENTRIC C(_qlC

C3 47.955 VHL 6.9Z5

LNCH AZNTH LNCH TIN I|

90.00 9 45 ZO

90.00 18 36 _0

]00.00 I1 0 30

tOO.O0 20 4 1

I10.00 11 54 49

IJO.00 21 26 12

DIFFERENTIAL CORR(CTI(5N$

T0[-3.5647 TRA 9.0656 rc3-1.2345 BAU I.IlZa

RO[ .5980 RRA .2055 RC3 -.DA]Z rAu .OOS?O

FOE -.8948 rRA 1,4232 F{5 -.1570 BSP 18651

e0[ 3.9820 8RA 5,0698 8C5 I.?550 rSP -415

C[$TANC[ 59J.635

Z5.5&2 GAL 12.01AZL 95.84 NCA 298.A5 SNA 119.29 £CC .32762 INC 3.8384 VI 29.550

36.825 GAP 16.Z4 AZP 91.83 TAL 15Z.59 TAP 91.04 RCA 80.54 APO 159.04 v2 35.Z31

45.19 ZAP 125.19 [TS 2(>0.47 ZA( 150.05 (T[ 185.Z5 ZAC 78.43 (TC 258.36 CLP 128.82

OLA -1Z,09 RAL 17Z,71RA0 6568.8 VEL |3,012 PTH 2,]7 VHP 11.508 DPA 5.10 RAP 159.54 [CC 1,7892

L-I TIN] IN| LAT IN| LONG IN| RT ASC IN| AZNTN |NJ TIN[ PO CST TIN IN| Z LA1 IN| ? LONG

Z042.16 -15.19 5|.15 46.58 I]4.19 |O 19 Z7 1447.2 -|1.79 24.|Z

5460.89 Z8.24 252.01 54.66 87.80 Z0 7 51 4860.9 22.64 245.40

1804.65 -16.56 1Z.66 45.72 115.25 11 50 55 1204.6 -15.02 5.66

5128.65 29.74 251.]7 5A.58 86.89 21 50 20 4578.1 29.00 222.45

1654.54 -20.16 557.85 45.81 118.11 12 22 5 1054.5 -|6.25 550.93

A921.51 53.77 251,28 54.Z| 8454 22 48 15 4521.5 32.62 ZO2.Z4

NI0-COUR$[ [X[CUT|ON ACCURACY ORBIT 0[T[RNINAT]ON ACCURACY

5GT 5750.8 SGR 577.9 SG5 123.6 ST 5Z18.5 SR 354.3 55 819.1

RRT -.0592 RRF -.0407 RTF .9599 CRT -.8427 CRS .8191 CST -.9990

SG8 57A5.Z RZ5 .00Z9 R15 -.9599 LSA 5552.6 NSA 183.1 SSA IZ.Z

SG| 5750,8 $G_ 327,6 THA 179.85 [LJ 3250.6 EL? 179.Z ALF 174.98

LAUNCH OAT[ NAY 2 196A FLIGHT TIldE 208.00 ARRIVAL CAT[ NOV ?6 1964

HELJO([NTRIC CONIC

RL |50.29 LAL .GO L(_. _1,62 ¥L

RP |02.58 LAP $.59 LOP |65.57 VP

RC |98.621 GL -|3.5| GP °6.59 ZAL

PLAI_)I[TOC[NTRIC CC_M|C

C3 54,5e8 YHL 7.387

LNCN AZMTN LNCH T|I41[

9O.00 9 54 58

90.00 18 41 22

100,00 11 9 58

100.00 20 9 5

I]0.00 12 5 54

110.00 21 31 37

DIFFERENT|AL CCWRECTION$

T0[-5,7803 TRA 5,5501 TC5-|.4785 8AU |.0?87

ROE .4282 RRA ,1951 RE5 -.0526 FAU .00750

FOE -.9147 FRA |.4857 (C_ -.1168 BSP ,_675

BOE 3.8045 eRA 5,5554 BC5 |.4786 rsP -A05

0|STANCE 596.024

25.505 GAL 23.|5 AZL 93.98 NCA 501.69 SNA 1|9.97 ECC .54114 JNC 3.9845 VJ 29.550

56.841 GAP 19.15 AZP 9Z.IO TAL ]51.52 TAP 95.0| RCA 78.78 APO 160.56 v? 55.2?4

43,59 ZAP 175.08 E/8 25Z.34 ZAE 129,88 ETE |85.1J ZA( 79,02 ETC 25_.05 CLP 177,_7

OLA -12.37 RAL 174.5_ RAD 6569.0 VEL 15._6A PTH 2.4_ VNP 12,054 OP_ 4.37 RAP 36J,50 ECC 1.8980

L-| T|N_ IN| LAT [NJ LONG [NJ RT ASC |NJ AZNTH ZNJ TIN( PO CST T|N |NJ 2 LAT |NJ Z LONG

2069.72 -15.8J 32.5| 50.Z5 J15.80 l0 29 28 1469.7 -12.46 25.44

5602.55 Z8.51 255.05 59.10 89.53 20 15 5 4902.5 27.92 246.41

1827.76 -JT.ZZ 14.06 49.59 1|4.82 11 40 26 1227.8 -13.75 7.00

5219.75 29.86 254.12 59.06 88.49 21 56 5 46|9.7 29.55 2Z5.46

1668,86 -20.93 559.51 47.65 117,66 12 51 55 1058.9 -17.07 352.32

4961.4J )5.99 214.58 58.85 8E.16 22 94 18 4361.A 33.09 205.?5

N]0-CC_JRS[ ExECUT|ON ACCURACY C_SJT 0[TERNINATJ(_N ACCURACY

SO? 5714,1 SGR 569.5 $63 IJ9.7 ST 5215,1 SR 355.? S5 BZA.?

RRT -.0950 RRF -.0918 RTr ,9632 CRT -.847| CR$ .8Z53 CST -.999!

$G8 5726.0 R25 ,0018 R13 -.965Z LSA 5531.J MSA 181.2 SSA 12.1

SG] 5714.2 SGZ 567.7 THA 179.65 EL| 5227.7 £L2 177.7 ALr 174.93

LAUNCH OAT£ NAY 2 J964

HELIOCENTRIC C_EC

RL 150.79 LAL .00

iP 107.61 LAP }.39

• C 198.Z78 GL -|3.04

PLANE TOC[NTRJC CONIC

C3 6Z.361 VffL ?.89_

LNCH AZNTH LNC_ TiN[

90.00 JO ] _6

90.00 18 46 16

100.00 11 18 28

100.00 20 14 5

IJO.OO I? 12 6

110.00 21 36 37

FLIGHT TJNE 2|O.OO ARRJVAL CAT[ NOV 28 J964

OJSTANC£ 600.160

LOL Z'ZI.62 VL 25.465 GAL 14.59 AZL 94.14 HCA 504.95 SNA 119.37 £CC .35605 INC 4.1411 vl 29.$50

LOP 166.62 VP 38.808 GAP 2D,JJ AZP 92,37 TAL I50,12 TAP 95.05 RCA 76.87 APO 16J,87 V2 35.217

GP -6,47 2AL 41.72 ZAP 172.8Z [T$ 244,40 ZAE 129.67 ET[ 184.96 ZAC 79.61 [TC 251.26 CLP 176.88

OLA -12.59 RAL 176.22 RAG 6569.2 VEL 15.554 PTH 2.48 YHP 12.616 0PA 5.63 RAP 165.65 ECC 2.026]

L-I TiN] JNJ LAT JNJ LONG _NJ RT AS_ JNJ AZNTH JNJ TIN[ PC' CST TiN IN| 2 LATINJ Z LONG

Z094.9| -|6.50 34.04 54.05 113.35 10 56 51 1494.9 -15.20 26.92

5542.65 28.31 257.99 65.42 90.80 ZO 18 38 4942.6 28.12 249.3]

]855.58 -12.95 15,62 55,58 |14.5| 11 A9 21 1253.4 -14.51 8.51

5259.40 Z9.89 257.12 65,44 96.04 ZJ 41 45 4659,4 29.58 Z28.39

1665.45 -21,77 -92 5|.45 |11.03 12 40 11 |065.4 -17.9? 353,85

5000.15 ]4.13 217.59 65.55 87.94 25 0 12 4100.1 33.4? 208.21

D]FFERENTIAL CC_R[CTIONS

T0[-4.0085 TRA 6.0288 TC3-1.2426 8AU 1.056]

ROE .4602 RRA .1771 RE3 -.0240 gAU .00582

rOE -,9365 FRA 1.5489 re3 -.0815 8SP 18682

8OE 4.0349 BRA 6.0514 BC3 1.2428 FSP -591

N|O-COURSI[ ExECUTJON ACCURACY ,_'8It OETERNJNATION ACCURACY

SOT 5692.0 SGA 560.9 $G5 116.1 ST 3Z04.? SR 356.2 SS 830.9

RRT -.1491 RRlr -,1451RTF .9666 CRT -.8519 CRS .8320 CST -.9992

SGB 5705.4 R25 ,0004 RI5 -.9666 LSA 5322,9 NSA 178,6 SSA 11.6

SGl 5892.2 SG2 556.8 TNA 179.46 [11 521T.5 EL? 175.4 ALr 174,8_

LAUNCH OAT[ MAY 2 1964 FLJGHT T|_'_ 21Z.00 ARRIVAL CATE NOv 30 1964

NELI OC[NTRIC CON|C

RL 150.?9 LAL ,00 LOt. _1,62 Vk

RP IO?.63 LAP 3.39 LOP 189.87 VP

RC 199.914 GL -12.56 GP -6.$1 ZAL

PLAP4(.TOC[NTRIC CONIC

C3 71.597 VHL 8.46]

LNCH AZNTH LNCH T|f4[

90.00 10 II 13

90.00 18 51 10

lO0.O0 11 25 58

I00.00 20 |_ 5

l]O.O0 12 19 25

liD.DO ZJ 42 JO

OI_g[_[NTIAL CC_R[CTION$

T0/-4.2524 TRA 8,5867 TC5-|.0275 BAU °9835

R0[ .4936 RRA .1569 RC5 -.0|75 FAU .00441

rOE -.9609 FRA 1.8200 re3 -,0555 86P 18665

80[ 4.2809 8RA 6.5686 Be3 |.0275 rsP -379

0|STANCE 605.988

25.429 GAL 15,74 AZL 94,51HCA 508.16 SNA 119.]7 ECC .37260 |NO 4,5]06 Vl 29.550

56,775 GAP 21.19 AZP 92,6? TAL 149.01 TAP 92.12 RCA 74.77 A PO 165.57 v2 35.209

40.]9 ZAP J72,4| ITS 256,91ZA[ |29,42 IT[ J84,82 ZAC 80.19 _TC 257.50 CLP 175.8_

0LA -12,75 RAL 122,29 RAO 8569,4 V[L 15.891PTH 2,$4 YHP 15.262 0PA Z.89 RAP 165,20 ECC 2.1283

L-_ T_N( |NJ LAT JNJ LONG IN| RT A$C IN| AZNTH _NJ TiN| _ CST TIN _NJ 2 LA T [NJ _ L_NG

2122.50 -17.25 55.75 57.76 J12.82 10 46 55 1522.5 -13,99 28.56

_580.99 28.24 260.79 62.61 92.20 20 24 I| 4981.0 28.29 252.12

]881,30 -18.22 12.55 57.09 ]15.?A 11 5? 19 128],5 -15,35 10.1_

_Z_7,4_ 29._8 Z_9.99 6?.68 91,52 21 4? 25 4897.4 29.75 Z31.J9

1714.02 -22.64 Z.68 $$.|4 IJ6,32 IZ 47 57 1|14.0 -18.92 355.52

$057, A8 5A,JB ZZO.$1 87.73 89.66 _5 6 8 4437,5 33.76 ZJJ.O9

NI0-COU_ £_I[CuT[ON ACCURACY ORBIT 0[ TERNINATION ACCURAC_

$GT 5665.4 $GR $$Z.7 SG5 JJ2.5 _T 3J88,2 SR 335.8 $S 859,8

RRT -.ZO75 RRf -.Z008 RTF ,9?00 CRT -.8571 ORS .8387 C$_ -.9993

SG_ $876.4 RZ5 -.OOIZ RI5 -.9?00 LSA 5509,5 NSA 175.5 8SA 1J.0

$GJ 5665.9 $62 545.0 TNA 129.26 £L! 3291.2 EL2 172.3 ALF ]?4.83

]747



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964 J

LAUNCH CAT[ MAY Z 1964 FLIGHT TgNE ZIi.00 JRRIVAL DATE DEC Z 1964

HELI C"CENTRIC CONIC D|SgANCE 607.439

RL ]50.79 LAL .00 LO_. Z_I.6Z VL 25,59] GAL JY.ZZ AZL 94.30 NCA 5]|.40 $NA JI8.97 [CC .]9105 ZNC 4.4956 vJ 29.550

RP J07.66 LAP 3.37 LOP ]73.]J VP 56.74Z 6AP ZZ,40 AZP 92,98 TAL |48.00 TAP 99.40 RCA 7Z.45 APO ]65.50 VZ 55.Z00

RE 20].5Z8 GL -JZ.07 GP -6.Z8 ZAL 58.79 ZAP |7|.85 [T$ Z30.06 ZA[ lZ�.lZ ETE 184,67 ZAC 80.75 ETC 257.Z6 CLP ]74.79

PLAN{T_ENTRJC CONIC

C3 82.605 VNL 9.089 0LA -IZ.84 RAL 179.Z3 RAO 6569.6 ¥[L ]4.28| PTH 2.60 VHP 13.982 0PA 2.J4 RAP ]67.73 ECC 2.3595

LNCH AZNTH LNCH TIM] L-J T|NE JNJ LAT IN] LONG IN] RT A$C IN] AZNTH IN] TINE POCST TIN IN] 2 CAT IN] 2 LONG

90.00 IO ]7 46 ZISZ.Z9 -]8.0| 37.58 61.37 112.23 ]0 53 38 1532.3 -14.84 30.33

90,00 18 56 4 56]7.32 28.1| Z65.4A 71.65 9).53 20 29 42 5017.5 28.51 234.78

lOO.O0 I] 5Z 28 ]9]l.29 -|9.55 |9,|9 60.?0 113.09 IZ 4 |9 J311.3 -16.24 11.94

IO0.O0 ZO 24 4 5335.56 Z9.76 Z42.68 71.75 9Z,93 Zl 5Z 57 4733.6 29.85 235.87

|JO.O0 12 25 A4 1744.45 -25,54 4,58 58,75 ]]5,53 ]2 54 49 I144.4 -19.91 557.32

1|0.00 Z] 47 ]6 5073.18 34.16 223.10 ?J.95 9|.3! Z5 |I 49 4473.2 3].97 2J}.86

O|rr[R[NT]AL CC_R[CT;C_ NJO-CC_RS[ EX[CUTJON ACCURACY (_RS[T O[T[RM|NATJON ACCURACy

r0[-4,5]08 TRA 7.]5Zl TC3 -.8295 8AU .9|6Z $6T 563A.3 SGR 345.0 $63 |09.2 57 3164.4 IR 334.5 $$ 850,9

RO£ .5290 RRA .]3Z0 RC3 -.0123 YAU ,OOZSl RRT -.Z676 RRF -.2585 RTF .9734 CRT -.86Z4 CRS .8454 CST -.9994

F0[ -.9875 gRA 1.699(_ FC3 -.0295 8SP ]654Z S68 5644.9 RZ3 -.003| RJ3 -.9734 LIA 3289.3 NSA J71,4 SSA I0,5

80[ 4.9A]8 8RA 7.1533 gC3 .8Z96 FSP -366 66| 5633.1 SGZ 332.3 THA |79.06 ELI 3177.5 EL2 168.6 ALF 174.78

LAUNCN DATE NAY 2 ]964 FLIGHT T[N_ Z|6,00 ARR|VAL OAT[ 0[C 4 1964

H(L|_[NTR]C CliNIC 0|STANCE 6J0.A24

RL ]_O,79 LAL ,00 L(_. _|.6Z YL 25.559 GAL J8.86 AZL 94,?0 HCA 5|4.63 INA lj8.79 [CC .4||64 |NC 4.7000 vI 29.550

RP ]07.69 LAP 3.34 LOP 176.35 VP 56.7|0 GAP 23,7A AZP 93.3J TAL |47,|2 TAP J0|,73 RCA 69.89 APO 167.69 v2 55.]91

RC Z03.JZO GL -]],59 GP -6.19 ZAL 37.55 ZAP |71,J3 [78 223,67 ZA[ 126.75 [7[ 184.53 ZAC 8J,30 [TC Z57.05 CLP 173.65

PLANCTC_ENTRIC CCIN]C

C3 95.6]I VHL 9.788 OLA -]2.88 RAL |60.55 RAO 6569.9 V[L |A.736 PTH 2,67 VHP 14.789 0PA |.A0 RAP 169.66 [CC 2.5768

LNCH AZNTH LNCH T|Nq[ L-| T|I_[ _NJ LAT |NJ LON6 JNJ RT AsC |NJ AZNTH |NJ TIN] PODS? TIN IN] 2 LATJNJ 2 LONG

90.00 l0 23 13 ZJ64,l| -18.82 39,56 64.86 l||.36 l0 59 37 JSBA.I -15.72 52.25

90.00 ]9 0 88 565|.5_ Z7.95 265.9Z 75.49 94.76 Z0 38 |0 5051.4 28.31 257.2?

]00.00 ]] 37 54 1945.|7 -Z0.37 Z|,|6 64.20 l|2.36 12 10 17 I343._ -]7.16 13.86

100.00 ZO 28 59 5367,52 29.62 ZA5.|9 ?5.64 9A,Z5 Zl 58 26 4767.5 29,89 236.40

IlO.OO |Z 3l 8 1776.46 -24.47 6.6l 62.27 J14,65 J3 O 44 ||76,5 -Z0.94 359.24

]lO,O0 Z! 32 14 5|07.00 34.08 225.73 ?5.97 92.67 Z3 |7 Z| AS0?.0 34.]0 ZI6,49

OJFFER[NT|AL COIRR[CTJON$ N|0-COUR$[ [X[CUT|OI ACCURACY OIRSIT O[TERNJNAT|CXN ACCURACY

T0[-4.7960 TRA 7.78ZZ TC3 -,6526 8AU .6563 SGT 5399.J $6R 337.9 SG3 106,0 57 3158.J $R 332.4 $$ 866,0

ROE .5670 RRA .J0|6 RE3 -.0087 FAU .00lJ6 RRT -.3303 RRf" -.3|_)0 RTF .9768 CRT -.6686 CRS .8528 C$T -.9994

gOE-J.OI�Z FRA 1.7851 gO3 -.0105 66P ]8526 SG8 5609.3 RZ5 -.0049 RI3 -.9768 LSA 3268.I NSA ]66.7 SSA 9.9

eO[ 4.6294 8RA 7.78Z8 _C3 .6529 FSP -5_6 8GJ 5600.2 $GZ 3|6.8 THA |?8.65 ELI 3151.4 [L2 J64.0 ALF Z74.73

LAUNCH 0ATC NAY 2 1964 FL|GNY T|N[ 218.00 ARRIVAL CATC OEC 6 1964

H[LI CX[NTRIC CONIC 0|$TANC[ 612.826

RL |50,79 LAL .00 LOt. _1.62 VL 25._27 GAL 20.6? AZL 94.93 HCA 317.86 $NA ]16.62 £CC ,45477 INC 4.9285 v! 29.550

RP 107.72 LAP _.50 LOP ]79.59 VP 36.679 GAP 25.26 AZP 93.66 TAL 146.36 TAP |04.24 RCA 67.0_ APO 170.19 VZ 55.1S1

RC 204,689 GL -II.10 GP -6.|0 ZAL 36.42 ZAP |70.30 ITS 218.58 ZA[ 128.5I £7[ ]84.57 ZAC 81.65 [TC 256,85 CLP 172.45

PLANEr(X[NTRIC CC_NIC

C3 111,770 VNL 10.572 DLA -12,84 RAL 18].68 RAO 6570.J VEL 15.268 PTN 2,74 VHP 15.699 0PA .68 RAP ]71.57 [CC Z.8594

LNCH AZNrH LNCN TIN] L-J TIN] IN] LAT IN] LONG [NJ RT A$C IN] AZNfH IN] TINE PC) C$T TIN IN] 2 LAT |NJ Z LONG

90.00 I0 27 52 2217.79 -19.65 41.68 68.20 liD.el l] 4 29 1617.8 -16.6A 54.50

90.00 ]9 5 52 5682.72 27.75 268.|9 79.|Z 95.88 20 40 5_ 5082.7 26.27 259.56

IO0.00 JI 42 I4 1976.79 -Zl.Z3 23.31 67,33 111.56 12 |5 l0 ]376.8 -IS.]I 15.90

lOO.OO 20 55 51 5598.96 29.44 247.5| 79.32 95,46 22 5 30 4799.0 29.88 258.73

110.00 12 53 30 1809.92 -25.40 6.76 65.66 |]5.68 13 5 4O 1209.9 -2J,96 1,28

110.00 Z] 57 4 5138.39 33.94 226.19 79.77 94.52 23 Z2 4Z 4538.6 34.]? 218.95

D]FFER[NTIAL C(_I_R[CTION$ N|0-COUR_[ [XECUT|ON ACCURACY _81T 0[TERNINAT|O_I ACCURACY

r0[-5.1067 TRA 8.468| TC5 -.4935 8AU .7573 SGT 5559.Z $GR 331.6 SG3 |03.0 ST 3]07.2 SR 329.5 SS 68_.0

RD[ .6077 RRA .0651RC5 -.0064 FAU-.O0066 RRT -.3945 RRF -.38]4 RTF .9800 CRT -.6752 CRS ,8605 C$T -.9995

F0[-J.O557 FRA 1.88|0 FC3 .0051 eSP 18493 SGe 5569.J R23 -.0069 R]5 -.9800 LSA 3Z45.5 NSA I6].A 56A 9.4

80[ _.1427 8RA 8.4684 Be5 .4936 FIP -347 SG| 5560.6 SO| _104.6 TNA I76.65 ILl 3|Z0.6 EL2 J58,7 ALF 174.68

_AUNCH DATE NAY 2 1964 FLIGHT ?JN_ 220.00 ARR/VAL DAT[ OEC 8 1964

HEL]OC[NTR|C CONIC O|$TANC[ 61A.496

RL 130.79 LAL .00 LOt. L>ZI.6Z VL 25.297 GAL 22.?0 AZL 95,19 HCA 32J.09 SNA JIB.AS ECC .A6080 |NC 5.1871 VI Z9.550

RP |07,75 LAP 3.Z6 LOP J82.83 vP 36.648 GAP Z6.98 AZP 94°04 TAL |45.82 TAP |06,9l RCA 63.87 APO 173.04 v2 35.]?I

RC Z06.236 GL -IO.6l GP -6.0Z ZAL 55.48 ZAP 169.3J [TS ZJ3,5Z ZAE 127.77 [T[ |64.ZZ ZAC 8Z,33 [TC Z56.69 CLP |Yl.I5

PLAN[TOCENTRIC CONIC

C5 lSJ.ZI2 VHL |1.455 0LA -12,74 RAL J8Z.67 RA0 65?0.4 VEL J5.892 PTH Z.6I VHP 16,73| 0PA -.0Z RAP 173.37 [CC 5.1594

LNCH AZNTH LNCH T|MI[ L-| T|N_ |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH IN] ?|N[ PC' C$T TIM |NJ Z LAT |NJ 2 LONG

90.00 IO 30 56 2Z53.Z2 -20.49 45.94 ?|.38 |09.99 |1 8 9 I653.2 -11.56 56.48

90.00 ]9 ]0 44 57|].00 27.55 270.Z3 8Z.50 96,88 Z0 45 55 51|J.0 Z8.Z0 261,63

lOO.O0 lJ 45 Z2 ZOl_,O0 -ZZ.09 25.57 70.7A 110.67 ]2 18 5A 14]Z.0 -19.08 18.07

100.00 20 36 39 5427,45 Z9.23 249.6| 82.73 96.54 ZZ 9 6 4627.5 29,83 2A0.85

I]O.OO ]Z 36 47 1844,68 -Z6.35 |1.05 68.90 J1Z.65 |5 9 52 |Z44.7 -23,03 3.43

]J0.00 22 J 43 3167.54 53.77 230.43 83.30 95.64 Z5 27 50 4567.5 34.J6 221.21

DIFgERENT|AL CC_R[CTION$ N|0-COURS[ [g(CU?|ON ACCURACY _8|? 0[TERN|NATION ACCURACY

T0[-5.446| TRA 9.2]82 TC3 -.3_OA 8AU .6146 $GT 5514,7 SGR 526.3 $63 ]OO.J ST 3071.Z SR 525.9 SS 908.5

ROE .65]6 RRA .0213 RC3 -,0052 rAu-.OOZ74 RR? -.4595 RRF -.4449 RTF .983] CRT -,8823 CRS .8686 tIT -.9995

rDE-I.09?6 FRA ].9888 FC3 .0]6| 8SP 18428 SG8 5524,5 RZ5 -.0088 RI3 -.963| LIA _215.6 NIA J55.A $$A 8.8

80[ 5.4849 8RA 9.Z183 8C3 .3504 FIP -337 $G| _5|6.? SGZ 289.7 THA 178.44 EL] 5084.7 [LZ ]52.8 ALF 174.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUNCH oAr£ _A_ 3 ]964 fLiGHT TIN{. ?0,00 4RRIvAL OAI£ 3U_ IZ 1964

HELIO(E NTRIC CONIC

RL 150.8Z L4L .00

tP 108,94 LAP -Z.49

RC 53.44Z GL -11,74

PLAN{TOCENTRIC CC4qIC

C} 32.2?0 VHL _.681

LNCH AZNTM LNCH TIME

90.00 0 Z? 3Z

9D,DD J_ J9 J

]O0.O0 1 54 13

]00,00 16 }4 40

]10.00 3 15 40

llO.O0 12 50 3

0IFFERENTJAL CC_RECTIONS

Y0E ,08ZO rRA -._e06 rC_ .44Z5 BAU ,Z096

ROE -,3_38 RRA ,OM2 RC3 .ZOOg FAU ,04069

FDE -,4132 FRA -.2912 FC}-1.0916 83P |7Z4

8OE .363Z 6RA .3B66 BC3 .4859 FSP -Z9J

CIST4NC[ 184.Z17

LOt. ZZZ.59 VL 26.5?] &AL -8.76 AZL 9Z.5Z HCk 60.94 $N4 IZ5,94 [CC .Z4160 INC Z.SZZZ v] Z9.542

LOP ]03.53 YP 32.185 GAP -12.09 AZP 90,40 TAL Z09.19 TAP Z90.15 RCA 94.26 APO 152.15 vZ 54.286

GP 8.64 Z4L 141.99 ZAP 14.15 ETS 325,71 ZAE |44.92 ETE Z5.08 ZAC 86.55 [TO Z68.53 CLP -1|.24

0LA 11.29 RAL 79.03 RA0 6568.5 VEL 12.593 PTH Z.Z4 VHP 8.064 0PA 32.I3 RAP 115.62 ECC 1.5511

L-I ?IN( |NJ LAT |NJ LONG INJ RT A$C [NJ AZHTH INJ TIN.E PO CST TIN INJ Z L4T INJ 2 LO_N¢

2690.11 -Z?,56 73.85 312.92 96.76 I 12 22 2090.1 -26.34 63.39

46J8.2J 13.J0 J95.76 3D6.36 64.67 J6 35 59 4DJB.Z 9.59 JB#.B5

Z409,44 -28.95 51,01 512.72 92.B9 2 34 45 1809.4 -Z7,55 44.48

4574.11 14,54 172.19 305.74 65.49 17 47 54 3774.1 10.66 120.35

2155.62 -32,56 53.03 312,0| 101,04 5 31 36 1555.6 -50,70 Z4.51

4200.70 12.59 16Z,Z3 _03.94 60,Z1 18 40 5 5600.7 15.49 155.51

NIO-COURS[ [_ECUTION ACCURACY ORBIT OETERNINATIC_ ACCURACY

$GT 64Z.4 $GR 429,3 $G5 116.0 ST 144.4 SR 352.5 $S Z98.3

RRT .Z093 RRF -.2696 RTF -,6259 CRr -.6175 CR$ -.9576 CST ,3948

$GB 77Z.7 RZ3 -,0469 R15 -,6400 L54 467.7 MS4 154.9 $$A IT.6

SG| 655,1 $G2 415,0 THA 15.41 EL1 569,6 ELZ 109.9 ALF 105,40

LAUNCH OATE NAY ] 1964 FLIGHT TIN( 72.00 ARRIVAL 0ATE JUL 14 J964

HELIOCENTRIC CONIC

RL 150.82 LAL ,00

RP 108.94 LAP -Z.6|

mC 53.J25 G¢ -J2.51

PLAf_[TOCENTRIC CONIC

C3 51,28Z VHL 5.393

LNCH 42MTH LN_H TIM_

90.00 0 29 ZO

90.00 )5 6 8

100.00 I 5_ 50

JO0.O0 16 22 J9

Jl0,00 3 15 48

I10,00 l? 18 50

OZFFER[NTIAL CCI_R[CTION$

TOE ,090| TR4 -.3_39 TC3 .4687 BAU .2169

R0E -,3394 RRA .0791 RE5 .ZZ_0 FAU .04477

rOE -.4853 FRA -,3608 FC5-1,2589 6SP 1779

60( ,5512 BRA .5724 eC5 .3186 FSP -536

01STANCE 190.983

LC)I. 271.$9 VL 16,747 GAL -8.?0 AZL 92.63 HCA 84.10 SMA

LOP .]06._g vP 31.]09 GAP -lI.J6 AZP 90.2? ?AL Z10.39 TAP

GP 9,22 ZAL J43.2_ tAP J_.6_ E?$ 329,9_ Z_E J44.34 ETE

I27.06 ECC .23885 INC _.6Z80 V! 29.54Z

Z94.69 RCA 96.21 APO 152.41 v_ 34,784

25.73 ZAC 87.J6 ETC 268.23 CLP -J_.95

0LA 10.39 RAL 77.64 RAO 6568.Z VEL 12.555 PTH Z.Z3 VHP 7.558 0Pk 32.66 RAP 116.24 [CC 1.5148

L-[ T]ME |NJ LA? INJ LONG INJ R? A$C |NJ AZMTH JNJ TIN( PO CST TIN [NJ Z LAT INJ 2 LO_IG

2652.67 -Z?.Z3 71.16 310,52 98,07 I 15 55 Z05Z.? -25.84 62.77

4640.02 13,74 197.05 304,5| 64.99 16 Z5 28 4040.0 10.25 190.10

25?5.67 -28.56 50.41 510.Z9 99.Z1 2 55 24 1T?5.? -Z6.99 41,96

4394,25 14.93 178.38 303,9Z 63.8J J? 35 33 5?94.3 JI.3J 171.48

2121,43 -5Z.II ]0.62 ]09.51 I0_.40 5 51 12 1525.4 -30.0? 22.00

4217.25 18.14 163.19 ]02.15 60.5Z 16 Z9 ? 5617.5 14.08 15_.43

NIO-COUR$_ EXECUTION ACCURACY C_RBIT DETERNINATION ACCURACY

SGT 655.5 $GR 435,1 _G3 151.5 ST 147.5 SR 348 .6 SS 354.0

RRT .2353 RRF -.3059 RTF -,6345 CRT -.6772 CR$ -.95_0 CST .4475

$G8 785,1 R23 -.0510 RI3 -,6521 LSA 484.9 MSA 137.3 $SA 28.0

SGI 666.? $GZ 414.5 ?HA 14,69 ELI 364.0 ELI 103,8 _LF 107.4_

L4UNCH O*TE WAY 3 1964 FLIGHT TINE 74.00 4RRIVAL C4TE JUL 16 1964

HELIOCENTRIC CC_IIC

RL ISO.BZ L4L .OO

RP 108.95 LAP oZ.25

RC 56.890 GL -15.2T

PL4NETC_ENTRIC CON IC

C3 50.496 VML 5.522

LNCH AZNTH LNCH TIN(

90.00 0 51 Zl

90.00 14 54

_OO.OO J 5? 22

IO0.O0 16 10 42

l|O,O0 3 16 J4

110.00 17 B 19

01FFER[NTIAL C(_RRECTJON$

TOE .0977 TR4 -.3491 TC3 .4894 8AU .2231

ROE -,3241 R_4 .0_04 RC3 ,2445 _AU .04952

ro( -.5690 FRA -.4375 FC_-1.40|6 8SP 1821

BD( .)385 BRA .3_6 _C3 .547J F_P -58?

0ISTANCE 197.735

LOt. 222.59 VL 26.901 GAL -8.65 AZL 92.75 NC_ 97,26 SN_ IZB.DB ECC .25119 JNC Z.7327 Vl 29.54Z

LOP )09.85 VP 57,419 GAP -|0.28 AZP 90,15 TAL Z11.94 TAP 299.Z1 RCA 98.4? APO 157.69 VZ 54.784

GP 9.86 ZAL 144.I? ZAP 19.59 ETS ]35.18 ZAE 143,98 ETE Z6,61 ZAC 87.85 [TC 268,18 CLP -16,28

0LA 9,52 RAL ?6.3? RAO 6568.Z VEL 1Z.524 PTH 2,2Z VHP 7.085 CPA 55,Z5 RAP 116.72 ECC ].5019

L-I TIME INJ LAT INJ LONG INJ RT AsC ]NJ 4ZNTH INJ TIME PO CST TIM INJ 2 LAT ]NJ Z LONG

Z6|7.64 -26,87 68.66 508.58 9_,28 I 14 58 2017.6 -ZS.$Z 60._5

4662.Z5 14.37 I98,37 501.90 65.34 16 |1 44 4062,3 10.93 191.39

2340.ZZ -_8,17 49,DO 309.IZ 100.43 2 36 2_ 1740.2 -Z6.45 39.62

4414.9J 15.$6 129.60 302.5! 64.15 17 Z4 17 3814.9 11.96 172.66

Z093.38 -31.65 28,40 307.Z7 105.64 5 51 8 1495.4 -29.45 19.88

4254._1 |8.72 164.20 ]00.60 60._ 18 |8 53 3654.5 14.69 )37.59

WIO-COURSE [x[CUTIC)N 4CCURACY CRBIT 0ETERNINATION ACCuR4CY

$GT 66|.3 Sr_ 441 .7 SG3 148.6 ST 150,6 SR 557.6 SS 372,1

RRT .2653 RRF -.3467 RTF -.6399 CRT -.?Z9g CRS -.9461 CST .4956

$68 795,2 RZ3 -.0695 R13 -,6623 L$4 504.6 N$4 140.3 $S4 _8.1

SG! 67B.0 SG_ 415.6 THA J6.ZJ ELI 556,6 EL2 97,5 ALF 109.55

LAUNCH 0ATE MAY 3 1964 FLIGHT TIN_ 76,00 ARRIVAL 0ATE JUL 18 1964

HELIOCENTRIC CONIC

RL |50.82 LAL .00

RP 108.95 LAP -Z.84

RC 58,730 GL -14.0|

PLAN_TO(ENTR IC CONIC

C5 29,873 VHL 5.466

LNCH AZMTH LNCH TII_

90,00 0 53 55

90.00 14 42 45

100.00 I 59 8

I00,00 15 59 31

JJO.O0 3 J6 59

llO.O0 16 58 ]0

OlrrERENTIAL C_RECTION$

TOE .1044 TRA -.3367 ?C3 .5036 84U .2279

ROE -.3076 RR4 ,IOE4 RC3 .Z686 F4U ,0S455

FOE -,6658 FR4 -.5240 FC3-1.5810 BSP 1851

g0E .5Z48 6R4 .3319 8C5 ,5?0? rSP -446

01STANCE Z04,46_

LOq_ _2.59 VL 27.058 GAL -8.61 AZL 92._4 MCA _0.42 SMA 129.00 ECC .2245| |NC 2,8362 vl 29.342

LOP 313.02 VP 5T.518 GAP o9,44 AZP 99,9_ TAL 213.Z5 TAP 303.65 RCA 100.O4 APO 157.96 vZ 34.284

GP J0.57 ZAL J45.05 ZAP 2Z.3| ET$ 335.72 ZAE I43.85 ETE 27,73 ZAC 88,55 ETC 268.I4 CLP -19.75

OLA 8,67 RAL 75.24 RA0 6_61_.2 ¥[L lZ.298 PTH 2.22 VHP 6,640 OPA 33.93 RAP 117.06 EEC 1.4916

L-| 2114t[ JNJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIN ]NJ Z LAT INJ 2 LONG

2_84.83 -16.49 66,35 ]06.48 100,38 1 16 40 1984.8 -24,79 58,08

4684,?0 15.00 199,7| ]01._0 65.70 16 0 48 4084.? 11.60 192.69

Z]08.89 -Z?.?? 45.?6 ]06oZ0 |0|,54 Z 3? 5? I?09.9 -25.90 3?,46

4435.8? 16.18 Ze0.85 300.93 64.5_ I? 13 4? 3955.9 12.62 I23.e?

_066.28 -31.J8 26.35 ]03._B 304,77 3 51 24 ]465.3 -28,64 J?.95

4151.25 19.30 165.24 _99.15 61,25 18 9 22 5651.2 15,32 J58.59

M|O-COUR_ EXIECUT|ON ACCURACY C_BIT O[TERMINATI@N 4CCuRACY

$GT 665.Z $_if 449.4 $G3 168.0 ST 154.0 SR 314.2 $S 412.?

RRT .1910 RRF -.5921 RTF -.6411 CRT -,??56 CR$ -.9396 CST .5_59

$GB 80Z.8 RZ3 -.085} RI5 -.6?05 LSA 527.0 NSA 143.8 SSA Z_._

$GI 666.5 $GZ 4|6,_ THA 1_.04 ELI 542.Z ELI 91.J 4LF 111.r6

1749



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 1964p

LAUNCH OArE NAY ) Z_64 FLIGHT TIME 7B.D0 ARRIVAL CATE JUL Z0 1964

HELI OC£NVRIC CO_lC

RL 150.87 LAL o00

RP 10B.94 LAP -Z,94

RC 60.6}7 GL -J4.73

PLAN[TO, CENTR]C C(_N)C

C3 Zg,}SZ VHL 5.4Z0

LNCH AZMTH LMCH TII_

90.00 0 }6 3

90.00 14 }Z )Z

lO0,O0 Z I 12

)00,00 13 49 46

If0.00 } 18 4

_I0.00 16 49 23

0ISTANC[ ZII.IB?

LO_. Z'2Z,59 VL ?7,)59 GAL -8,38 AZL 9Z,94 HCA 93.38 SNA

LOP 316.|8 YP 37.606 GAP -8,63 AZP 89.82 IAL Z)4.45 TAP

GP Jl.36 ZAL )45.78 ZAP ?3.4| ET$ 337,28 ZAE )43.95 ETE

JZ9.85 ECC .?)81) JNC Z.9409 Vl 29.542

308.0) RCA 10).43 kPO 158.22 V2 51.?_,

?9.36 ZAC 89,55 ErC 768.|4 CLP -22.89

0LA 7.84 RAL 74.23 RAO 6_68.2 VEL 12.278 PTH Z.Z| VHP

L-I T|I_ |NJ LAY IN) LONG IN| RT A$C ]NJ AZNTH |NJ TIME

2394.01 -Z6.JO 64.|6 304.80 I0|.40 | 18 39

iTOT.Z2 15.6} 20|.OT _00,_1 66.08 13 30 39

ZZTS.48 -27.33 43,87 }04,31 10Z.56 2 39 JZ

Ii56.99 16,60 I8Z.|2 Z99.T_ 64.90 IT 4 }

2038.93 -_0.21 24,44 _03.34 J03.8| 5 32 5

4270.30 19.69 166.31 ZSB.IZ 61.6| |8 0 )4

OlrfERENrJAL CCRRECYlON$ NI0-COuR$E EXECUTION ACCURACY

TOE ,1111 TR& -.3235 TC3 .5126 6_4J .2323 $GT 665.8 6GR 439,Z $63 190 .Z

ROE -,2892 RRA .J|_3 R(3 .ZSS0 FAU .06043 RRT .324I RRF -.4422 RTF -.640_

to( -.7790 FRA -,6229 FC3-1.28|1 ESP |906 SGB 808.7 RZ3 -.103T RI3 -,6292

80E ._098 BRA .5433 6C3 .3914 rSP -316 $GI 662.6 SGZ 417.3 THA 20.25

6.2?? OP* 34.?0 RAP liT.2? ECC ).4_55

PO CST T|N JNJ ?LAT IN) 2 LC)_NG

1934.0 -24.26 55.9?

4107.? 12.27 )94.0)

|679.5 -75.55 55.45

38_?.0 15,?_ 12_.|0

1438.9 -78.?4 16.)l

36T0.3 13,95 159.AI

_Ir DETERNINATICq aCCURACY

ST |57.9 SR 30B.O S$ 4_6.9

err -,8140 CRS -.9519 CST .5756

LSA 333.} MSA |47,4 SSA 27,5

EL| 535°8 EL? _4,| ALF )|4.27

LJUNCH DATE MAY } 1964 FLIG_'IT TIN_, 80.00 ARRIVAL 0ATE JUL 22 1964

130,$6 ECC .21369 INC }.0458 vl 29.542

3|Z.28 RCA 102.66 APO J38.46 v? 54.?_6

30.94 ZAC 90.18 ETC 268.)9 CLP -26.20

HEL|OCENTRIC CON|C 0|STANCE Z| 7.872

RL 130.82 LAL .130 LCX. Z22.59 VL 27,285 GAL -8.35 AZL 93.05 HCA 96.74 $444

RP |08.94 LAP -3.02 LOP 3J9.)3 VP 37.M3 GAP -7.87 AZP 89.64 TAL Z|5.34 TAP

RC 62,804 GL -I_.A3 OP JZ.ZZ ZAL 146.37 ZAP 28.72 ET$ 339.32 2AE I4A.Z7 ErE

PLA_TO_ENTRIC C(_NIC

C3 28.99? VHL 3.$83 0LA 7.03 RAL 73.36 RA0 $S64t.Z V£L IZ.Z63 PTH 2.Z| YHP

LNCH AZMTH LI_H T|N_ L-I TIN([ IN) _AT

90.00 0 38 9Z 2924.9I °23.69

90.00 J4 ZZ 28 4729.22 16.ZS

IOO,O0 Z 3 $4 ZZSI.TI -26,92

|OO.00 |3 40 25 4418.|3 |7.A0

I|O,00 3 J9 _ ZO|4,I0 -)0.24

IIO.OO 18 AO 39 AZ88.53 ZO._S

O|FKER[NT|AL CC_RECTZON$

TO( ,|140 TRA -.3196 TC3 ,_|13 8AU .Z)43

RO( -.2688 RRA .I289 RC3 .3234 FAU .06693

FOE -.8068 FRA -.7308 FC3-1.9982 BSP I910

8OE .ZSZ| 8RA .3446 8C) .6030 FSP -39J

3.845 0PA }5.38 RAP 1IT.J9 ECC 1.4722

|NJ LONG /NJ RT A$C IN) AZNTH IN) TIN| P_ CST TIN IN| Z LAY JNJ 2 LONG

6Z.|_ 303.33 102.34 I 20 _7 1924.9 -23.73 34.00

ZlDZ.44 299.32 66.49 IS 41 I6 4|29.7 ]Z,93 195.55

41.72 303.03 I03.S0 Z 41 6 163J.7 -24.80 55.56

183.4d 299.78 6fl. AJ J6 55 3 3678,? |3.93 J26,35

ZZ.66 _OZ.O| 106.76 3 33 4 I4IA.J -27.65 l_,a?

|67.40 Z97.J7 62.0| l? 32 Z? 3688.3 |6.58 160._5

MJ0-COI_Q_E EXECUTION ACCURACY _JT OETERNINATJON _CCuRAC_

SGT 659.8 $GR 47J.4 8G) 214.7 ST J59.8 SR ?89.3 SS 502.5

RRT .33Z8 RRI r -.4965 RTF -.6304 CRT -.8388 CR$ -.922T CS/ .5904

$GB 8)0.9 R23 -.I278 RI3 -.6833 USA 381.6 NSA |AJ,0 SS_ 26.9

$G| 694,1 SGZ 419.3 THA _2.9_ ELI 321.) EL2 78.4 ALF 116,57

LAUNC_ 0_rE NAy 5 1964 FLIGHT TJN£ 82.00 ARRZVAL C_T[ JUL 24 1964

HELIOCENTRIC CONIC

RL Z90.8? LAL ,00

RP J08.93 LAP -3.11

RC 64,6Z4 GL -|6,I?

PLAN(TO_ENTR|C CONIC

C3 28.696 V_L 3.537

LNCH AZNTH LNCff TIM_

90.00 0 4J 58

90.00 14 |} 24

lO0.O0 2 6 J6

I00.00 13 }1 46

IIO.O0 3 ZI 18

|10.00 J6 }3 14

DIFFERENTIAL CCIIRECTION_

TO6 .]1}9 TRA -.5129 TC} .3009 eAU ,Z_34

ROE -,2462 RRA ._$5 RC_ ._546 FAU .07407

FD{-I,0519 FRA -.$494 FC3-Z,2342 83P 1898

8OE .ZTIZ MA ,3488 BC3 .6136 FSP -6?5

DISTANCE ?24,538

LOL 222.59 VL 27.356 G_L -8.32 AZL 95.J3 HCA 99.90 SN_ 131.2l ECC .20954 |NC 5.)5Z! vl 29.542

LOP 322.3J VP 37.732 GAP -T.14 AZP 69,46 TAL 216._4 TAP 316.44 RCA 103,74 APO 158.62 v? 34.7_

GP I3.|? ZA_ I46.83 ZAP 32.2_ ET$ _4J.03 ZA( J44.69 ETE 55.|4 ZAC 9|.1| ETC Z68,29 CLP -29,70

OLA 6.24 RA_ 72.6I RAO 6_68.2 VEL IZ,ZAO PTM 2.20 VHP _.492 0PA 36.57 RAP Jl6.94 ECC 1.4725

L-I y|_l[ JNJ LAY IN) LONG |NJ RT ASC ;NJ AZMTH JNJ TIME PC) CST TIM IN) 2 LAY IN) 2 L_NG

2497.26 -23.21 60.ZI 302.09 J03.Z2 l 23 33 J89T.5 -25.?0 32.15

4732.17 16.85 203.8I 298.32 66.90 |3 32 36 41_Z.2 |3,58 |96.66

2225.34 -26.49 39.88 30|.F6 104.38 2 43 22 I62S.5 -24.25 5).79

44_9.32 |8,00 |84.69 297,99 63.F2 |6 46 46 38_9.3 J4.57 J77.52

|990,53 -29,76 Z0.99 300.69 102.63 3 34 28 |390.5 -27.06 j?._4

4._06,89 21.06 J68,S0 296.41 62.43 J7 45 I }706,9 I7.?0 16J._

M|O-C_q_q'$E EXECUTION ACCURACY O_6]T _(T£RN]NAT|ON ACCURACY

$GT 647.9 SGR 487.2 SG3 241.8 ST JG0.l $R 26T.6 SS 550.6

RRT ,3767 RRF -.35}0 R/r -,6117 CRT -.8333 CR$ -.9)02 CSt .3925

$G8 8|O.T R23 -.1369 RI3 -.686I LS4 613.0 MS4 J34.4 554 26,2

SGI 691.7 $GZ 422.T THA 26.2_ EL1 _O3.| EL2 73.? ALF 1)8,94

L_UNCH OAT[ NAY 3 1964 FLIGHT TINE 84.00 _RRIVAL CA][ JUL ?6 )964

_LIO([NTR|C CONIC

RL 130.8Z LAL .{30

RP |0_,92 LAP -$,18

RC 66,69| Gt -18.81

PLAN(TO_{NTRI{ C_[C

C3 Z8.4$3 VNL 5.335

LNCH A_MTH LNCff TIM_

90.00 O 45 24

90.00 14 _ l

100.00 Z 9 J9

I00.00 15 Z3 47

tlO.O0 3 Z3 29

|10.0O 18 Z8 7

OXFF[RENT|AL CCI_R[CT|ONS

TO[ .10_ TRA -.)El3 TC3 ,4804 BAU .2351

ROE -,ZZ08 RRA .|59| RE3 ._88S FAU .08|87

FD{-|,ZISl FRA -.9776 FC3-Z.49OZ $$P |874

BO[ .2484 8RA ,3385 BC3 .6178"rSP -769

DISTANCE 231.|78

L(31. _2.39 VL 27.433 GAL -8.49 AZL 93.26 HCA J03.06 $MA I3J.?? ECC ._0339 INC 3.2605 vl ?9.542

LOP _3.69 VP 3T.8|1 GAP -6.44 AZP 89.Z6 TA_ ?iT.42 TAP 320.48 RCA |04.68 APO 158.86 V? }4 ,79]

GP |4,ZZ ZAL 142.|4 ZAP 3_.99 [TS 342.4_ ZA[ I4_.33 ETE 35.84 ZAC 92.|0 ET( 26_.43 CLP -}5.4?

OLA 5.46 RAL 71.99 RAO 8368.1 VEL IZ.24I PTH 2.20 VNP 3.J69 OP4 32.68 RAP 116.43 ECC |.4684

L-| Y|N( |NJ LAY |NJ L_G ZNJ RT A$C |NJ AZMTH |NJ TIME PO CST TIM [NJ ?LAT [NJ 2 LONG

Z470.78 -24.Sfl 38.39 _O|.0Z 104.03 J ?6 33 J870.8 -22.62 50.59

4774,37 17.44 ZO5.J8 292.89 67.34 l_ 24 36 4174.6 |4.22 |97.99

?ZOO,09 -Z8.09 38.13 _00.67 JOS,ZO Z 43 39 1600.! -23.?1 30.])

4920.49 J8.39 I85.98 297,38 66.16 16 39 7 39_0.5 13,?| 128.82

19M,O0 -29.29 |9.4| 299.56 108.42 _ 36 J? |368.0 -?6.48 )! .54

4323.34 2|,64 |69.63 293.83 62.87 l? 38 J? 57_3.3 17,83 J62,57

N;0-COU_[ [XI[CUTZON ACCURACY Ci_Slr CETCRNINATION ACCURACY

SGY 6_.0 SGR _07.3 SG3 Z71.3 sr J58.0 SR ?4?.? $5 600._

RRY .3913 RRf -.6|04 RTr -.3811 CRT -,8632 CRS -.89}8 CS1 .5755

8GB 80_.9 R23 -.|904 RI3 -.6890 L54 647,6 NSA J32.4 SS4 25.5

SGJ 883.8 $62 428.9 THA 30.4_ EL| _SJ.) EL? 6_.B ALF 12).42

]73D



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964

LAUNCH 0ATE N*Y 3 1964 fLIGHT TIN[ 86.00 ARRIVAL _AT£ JUC ZB 1964

H[L|CEENTRIC CONIC

RL 130.81 LAL .00

RP 108.91 LAP -3.Z4

RC 68.?_8 GL -J7,51

PLANETO([NTRIC CONIC

C3 ZS.ZSZ VHL 5.318

LNCH AZNTH LN{H T[HE

90.00 0 49 IZ

90.00 13 57 15

100.00 2 lZ 45

JDO.DD 15 16 73

110.00 ) Z6 4

||O,DO |6 J9 34

LC_ 12'?.39 VL 27.50Z GAL

LOP 3Z8.84 vP 37,_63 GAP

GP 15.36 ZAL 14?.3_ ZAP

01STANC[ Z37.79|

-_,¢6 JZL 93.37 _CA lO6,Z? SNJ 132.25 [(( .?0?37 INC 3.5717 ¥] Z9,547

-5,76 4ZP 89.06 TAL ZI8.18 TAP 324.40 RCA ]05.49 APO 159.01 v? 34,795

59.97 £rS 343.?8 ZAE I46.10 El{ 39.1Z ZA( 93.18 ETC Z68.64 {LP -37.36

OLA 4.?0 RAL 71.49 RA0 6566.1 VEL IZ.Z33 PTH Z.ZO VHP 4.877 OPA 38.91 RAP 115.69 [CC 1.4633

L-J riME IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] fINE PO {ST TIM INJ Z LA1 IN] Z LONG

Z443.19 -Z4,4| 56,64 300.11 |04,81 ! Z9 57 1645.Z -ZZ,[4 48.?0

4796.98 18.03 Z06.57 Z97.43 67,79 15 17 IZ 4197.0 14.86 199,33

Z175.?0 -Z5,61 36,46 Z99.75 105.97 Z 49 1 ]575.? -Z3.J? Z8.51

4541.71 19.J7 J87.Z9 196,97 66.61 J6 52 5 3941.? 13.8_ J80.08

1946.Z6 -28.6! 17.89 Z98.61 109,Z5 3 58 30 1346.3 -Z5,91 9.91

4345.9_ _._1 170.76 _95.40 6J.)_ 17 31 58 3743,9 18.49 163,65

01rYERENTZAL CC_RECT[ON$

roe .lOZZ TRA -.329Z TO3 .4505 8AU .2545

ROE -,1915 RRA .1761 RC3 .4Z61 rAu .09(537

r0E-i.3991 FRA-1.II6? rC5-Z.?66Z 05P 1a68

BO[ .1171 BRA .3734 0C) .6101 FSP -876

N[0-COURS[ [X[CUT|ON ACCURACY OI2BJT 0ETERNINATI(_4 ACCURACT

SGT 607.0 SGR 533,1 SG3 304.1 ST 154.1 SR Z14.5 s$ 654.?

RRT ,3916 RRf" -,6675 RTF -.5366 CRT -.866Z CRS -.8680 CST .5377

$GB 607.9 RZ3 -.ZZS_ R|_ -,6965 LSA 686,7 NSA 159.6 SSA 24.?

SGI 678.1 SGZ 439,1 THA 55.81 ELI Z56.1 [LZ 64.5 ALF ]Z4.3_

LAUNCH OAIE HAY 3 J964 FLIGHT T]V_ 88,00 ARRIVAL DATE JUL 30 ]964

_[LZO(ENTRZC CONIC 0]STANCE 244,379

RL 150.8Z LAL .00 LOL _Z.59 VL Z7,$57 GAL o8.43 AZL 93.49 NCA J09,38 SNA 132.65 ECC .J9959 INC 3.4866 vl Z9,542

RP ]08,90 LAP -3.Z9 LOP _5Z.OJ VP 37.908 GAP -_.I4 AZP 88.84 TAL Z16,gZ TAP SZg.ZO RCA 106.18 APC) 159.13 vZ 34.799

RC 70,94Z GL -18,ZI G? 16o59 ZAL 141.}9 ZAP 44,17 [T$ 545.11ZAE I46,9} [TE 45.09 ZAC 94,34 ETC 268.91 CLP o41.35

PLANETOC[NTR[C CONIC

C3 28.143 VHL 5,_,qO5 DLA 3.94 RAL ?I.|Z RA0 651_1,1 VEL lZ.ZZ8 PTH _.Z0 vHP 4.615 OPA 40.Z5 RAP 114.63 ECC 1.4632

LNCH AZNTH LNCH Ti_r4E L-I T|NI[ IN] LAT |NJ LONG |NJ RT A$C IN] AZNTH IN] TII_[ I_0 CST TIN |NJ Z LAT IN] Z LONG

90.00 0 55 14 Z4_0.2I -Z5._? 54.94 Z�_.)? |05,55 I 33 44 18Z0,Z -Z1.60 47.07

90.00 13 50 Z 4819.51 18.60 Z07.97 197.1I 68.Z6 15 IO ZI 4819.5 15,49 200.68

]DO.DO Z I6 33 2J91.89 -ZS,15 34,83 Z98.99 ID6.?I 2 3? Z7 1551.9 -?2.62 26.95

I00,00 13 9 3Z 4563.06 19.74 18_.62 Z96.6Z 67.08 16 Z5 35 3963.1 16.47 181.36

ZlO.O0 3 Z9 4 19Z3,05 -Z8,3_ 16.48 Z9?,81 109.99 4 I 9 I3Z5.0 -Z5.34 8.55

1]0.00 16 13 3Z 4362,67 ZZ,78 I?I.�Z 295.13 65.90 I? Z6 15 3761.7 ]9.07 164.73

OIFF[_[NTIAL C(_RECTION8 N|O-COURS[ EXECUTION 4CCuR4C¥ O#_[T 0[TERN11_ATION ACCURACV

TOE .0874 TRA -.345Z TC3 .4068 8AU .23_9 SGT 578.6 $GR 564 ,_ SG3 338.] ST 147.1 SR 183.6 SS 708.1

ROE -.1591RR* ,1938 RC3 .4667 FAU .09919 RRT .3648 RRF -,7Z08 RTF -,4640 CRT -.8547 ORS -.6160 CST .4529

FOE-1.597g rR4-1.Z589 FC5-3.051Z _SP 1833 8Ge 808.4 RZ3 -.ZSO] R13 -,7097 LSA 778.] N$A 161._ SSA 23.9

80[ .J8]5 BRA ,3959 8C3 .6191FSP -986 SGI 667.9 SG_ 455.4 THA 43.07 ELI ZZ?.O ELZ 61.B ALF IZ7.69

L_UNCH C_rE NAY 3 1964 FL[GNT TII_ 90.00 ARRIV4L DAIE _UG 1 1964

HELI C_ENTRIC CONIC CJSTANC[ Z50.930

RL 150._Z LAL .00 LOt. ZZZ.59 VL 27.603 GAL -8.39 &ZL 93,61 NCA 11Z.55 SNA 13Z,99 [CC .I97Z0 JNC 3.6060 vl Z�.SaZ

RP 108.88 LAP -3.33 LOP 335,I8 VP 37.945 GAP -4.33 AZP 88.6Z TAL ?I9.3_ TAP 331.87 RCA 106,76 APO 139.Z1 VZ 34.804

iC 73.116 GL -18.93 GP 17.91ZAL 147.3Z ZAP 48.60 {TS 346,47 ZA[ 147.17 [T[ 47.8Z ZAC 95.58 [TC 269.Z3 CLP -43.97

PLAN(r_CENrRJC CONIC

C3 ?8.03_ VHL 3.293 0LA 3.18 RAL 70.85 RA0 6568.1 VEL tZ.ZZ3 PTH Z.Z0 VHP 4.583 0PA 41,71 RAP |]3._6 [CC 1.4614

LNCH AZHrH LNCH TIN[ L-I T[NE IN_ LAr IN] LONG IN] RT ASC IN] AZ_TN IN] TINE PC) CST TIN 1NJ Z LAT IN] Z LONG

90.00 0 58 Z Z395.55 -Z).51 53.Z8 Z98.76 106,_6 1 5_ 57 1795.5 -21.06 45.4?

90.00 13 45 17 4841.Z9 19.17 209.40 Z96.95 68.75 15 3 59 4_4Z.5 IS,l] 202.96

100.00 _ ?0 5] ?1Z8.39 -24.68 33.Z5 Z98,38 197.4Z ? 56 ZO 1518.4 -2Z.06 25.43

100,00 15 3 8 4584.68 29.31 189.98 296.46 67.58 16 19 33 3984.7 17.09 ]_Z,66

I10.00 3 3Z 30 1994.13 -Z7.83 15.01 Z97.16 II�.?0 4 4 15 1394.1 -Z4.76 7,18

110.00 16 7 38 438],71 Z3,35 173.1[ Z95,00 64._9 17 Zl 0 3781.7 19.69 165.87

D]FFER£NTIAL CC_RECTION$ NZD-CO_IRSE EXECUTiON A_CuRACY CR_Jf OETERNINArJON AECURAC_

roe .O667 ?RA -.367] TC3 .35I ? _AU .Z5Z5 SGT 549.8 $G_ 603._ SG_ 374,0 ST 140.0 6R 139.5 58 764 .4

ROE -.lZZ6 RRA .ZlZr RC3 .5110 rAu .10840 RRr ._OZ5 RRf" -,r697 RTr -.3596 CRT -.8382 CRS -.7477 csr .31Z9

FDE-I.SJAZ FRA-I.4058 fC)-_.34?Z 8SP 1837 $Ge 816.0 RZ] -,1451RI_ -.7416 LSA 774,Z NSA 163,Z SSA 23.0

BOE .1396 _RA .4Z43 8C5 .6294 FSP -1108 SGI 66].? $GZ 477.6 THA 53.51 ELl 197.1 ELZ 58.5 ALF 132.33

LAUNCH OATE MAy 3 1964 FLIGHT T|M_ 9Z.00 ARRIVAL CAT[ AuG 3 1964

HEL|O(ENTRIC CONIC OIS/_NCE Z57.456

RL J59,8? LAL ,00 LC_. 222.59 VL ?7,639 GAL oB,35 AZL 93,73 NCk J15,?I SNA J33.Z6 ECC ,I95J4 INC 3,73J1 VJ Z9.54?

_P 108.86 LAP -3,38 LOP 338,35 VP 37.977 GAP -3,94 AZP 88.)8 TAL ZI�,?l TAP 335.4Z RCA I97.Z5 APO 159,Z6 VZ 34,810

RC 75._]7 6L -19.67 GP 19,_Z ZAL 147.14 ZAP _3,Z4 Er8 347.9Z Z_E 14#.51 ErE 53.38 ZAC 96.90 ETC Z69.63 CLP -50.64

PLANETC_[NTRIC CONIC

C3 Z7.959 VHL 5.Z88 0LA 2.41 RAL 70.69 RA9 65_.l YEk IZ.ZZ0 PTH Z.Z0 VHP 4,183 0P4 43.27 RAP 111,54 [CC 1,4691

LNCH AZNTH LNCH TIN[ L-I TIN_ JNJ LAT [NJ LONG |NJ RT ASC [NJ AZNTH INJ TIN[ P_ CST TIN INJ Z L4T INJ Z LONG

90.90 ] 3 8 Z370,92 -Z3.03 51.64 298.Z9 106.95 I 4Z 39 1779.9 -Z9,49 43,88

90.00 13 36 55 4865.51 19.74 ZIO.8? 296.92 69.2? 14 58 0 4Z65.5 ]6,74 Z03,48

100.00 2 E5 36 Z]94.9_ oZ4,19 };.67 Z97.89 108.11 3 0 41 1504,9 -11.49 Z5,9Z

]09.00 14 57 8 4606.74 10.87 191.37 Z96.44 68.10 16 ]3 55 4006,7 17.7Z 1_4.00

110.00 3 36 25 ]883.16 -Z?.32 15.60 196.65 111.40 4 7 48 ]183.3 -14.16 5.83

I]0,00 J6 Z 48 440J.17 23,91 J74,3_ Z_5,0J 64,B_ J? J6 9 _801.Z _0.31 167.0}

0[FFER£NT/AL CCIRR[CT|CIN$ N|0-COURS[ IX[CUT|ON ACCURACY C_'B|T D[T[RN]NATION ACCURACY

?OE .0367 TRA -.3983 7C3 .ZSIO 8AU .23_3 $GT _5.9 $6R 64?.0 $03 409.4 ST 135.9 SR 118,4 SS 8J9.4

ROE -.0827 RRA .2316 RC3 .5574 FAU .11737 RRT .]855 RRF -.8117 RTr -.2931 CRT -,8|86 CRS -.5884 CST .0767

FOE-2.0}74 FRA-I.5449 rC5-5.834Z 8SP 1846 SG6 8_.8 RZ) -,i?_6 RI_ -,?949 LSA 811,4 NSA 164.] SSA Z2.?

80[ ,0903 8RA .4608 BC3 ,614Z FSP -IZZ4 $G1 6_5.) $GZ _01.6 THA 69.]9 ELI 171.9 [LZ 55,7 ALF J59.77

]?SJ



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19645

LAUNCH D4T[ MAY 3 1964

H[LI O([NTRIC CLINIC

RL 150.87 LAL .00

RP 108.84 LAP -3.)8

RC 77.541 GL -?0,44

PLANETO_[NTR]C CONIC

C} ??.90_ VHL 5.787

LNGH AZMTH LNCN TIME

90,00 1 8 45

90.00 15 30 52

100.00 ? 30 5]

100.00 14 51 Z7

110.00 3 AO 50

1]0.00 15 57 58

FLIGHT TINE 94,00 ARRIVAL CAT£ JUG 5 1964

0}STANCE Z61.953

LOL Z'ZZ,59 VL Z7,667 GAL -8.}0 *ZL 91.86 NCA 118,87 SNA 133,46 [CC .19337 INC 5.8631 vI ?9,54Z

LOP 341.52 YP 58.003 GAP -5.18 AZP 88.13 TAL 219.97 TAP 338,84 RCA 107.65 APO 159.77 V? 34.816

GP Z0.8] ZAL 146.84 ZAP 58.0? [T8 }49.49 ZA[ 149.06 [TE 59.75 ZAC 98,79 [TC ?70.08 CLP -55.54

0LA 1.6Z RAL ?0.64 RA0 6568.1 VEL JZ.?]8 PTH ?.?0 VHP 4.014 0PA 44.90 RAP 109.48 [CC 1.4592

L-Z TIN{ IN] LAT |NJ LONG |NJ RT ABE |NJ AZNTN IN] TIME PO CST TIN JNJ Z LAT IN] ? LONG

?146.04 -22.53 49.98 Z97,95 |07.63 ] 4? 51 1746.0 -19.90 47,79

4888.40 Z0.30 ZlZ.}9 Z97.0Z 69.85 14 57 ?] 4289.4 17,57 ?04,94

Z08I,ZZ -73,68 30.]0 ?97,54 ]08.79 3 5 32 1481,? -Z0.90 ??,41

4679.44 71,44 19Z.8Z Z96.56 68,66 ]6 8 36 40?9.4 18,55 185,58

186Z.19 -Z6.79 lZ.]9 Z96,Z6 IlZ.08 4 II 5? I?6?,Z -73.55 4.52

44?],?4 ?4.49 ]75.61 Z95.15 65.57 17 lZ 39 1821.2 Z0,96 168,Z4

N|0-COUR$[ EXECUTION ACCuRACy _SIT 0ETERNINAT[C_N 4CCURACY

$GT 318,3 $G_ 696.4 SG3 443.6 ST 147.6 SR 93.9 S} 8?3.9

RRT .0111 RRF -.847Z RTF .0043 CRT -.8503 CRS -.2430 CST -.7311

SG_ 86.8.1 RZ3 -,0Z53 RI3 -,8469 LS4 874.8 MSA 164,6 $SA 71.5

$GJ 696.5 3GZ 518.Z ?HA 88,94 EL1 165.5 EL? 42,6 ALF 148.42

FL|GHT TZI_ 96°00 ARRIVAL OAT[ AUG 7 1964

OJrFERENTIAL CC_'RECT/ON8

TOE -.00?3 TRA -,4376 TE3 ,I966 OAU .2375

ROE -.039I RRA .Z504 RE3 .6056 FAU -12388

FOE-?.?653 FRA-1,6736 FC3-3.9057 BSP l�ZZ

8DE .0}9Z 8RA ,5042 8C3 ,6367 FSP -1338

LAUN(N CATE NAY 5 1964

NELIC_ENTRI{ CONIC

RL 150,8? LAL .O0

RP 108o8? LAP -3.39

RC 79.784 GL -Zl.Z5

PLAN[TC_ENTR]C CC_I;C

C) ?7,869 VNL 5,Z79

LNCN AZNTN LNCH TIN([

90.00 l J4 37

90.00 J3 25 Z

100.00 ? 36 40

|00.00 14 46 O

110.00 _ 45 47

IJO.OO ]5 53 Z3

O|FFERENTIAL E(_I_RECTION8

TOG -.0504 TRA -,4840

ROE .0084 RRA .2689

FOE-Z.494R FRA-|.7884

8OE ,05ll 8RA .5537

0/STANCE Z?D.4ZO

LOt. ZZZ._9 VL 27.687 GAL -8.24 AZL 94.00 HCA 12Z.04 SMA 133,6J ECC .19184 JNC 4,0035 Vl ?9.542

LOP _44.70 VP 38.024 GAP -Z,85 AZP 87.87 TAL ZZO.]O TAP 342.]4 RCA 107.98 APO 159.74 V? 34,823

GP ZZ,}6 ZAL 146.41 ZAP _3,04 ET8 35].ZZ ZAE J4_,3J ETE 66,85 ZAC 99.74 ETC ?70.59 CLP -60.65

OLA ,81RAL

L-I T|Nl[ IN] LA?

23Z0.60 -ZI.99
4914.ZZ _*_0'o88

Z057.0] -23.|4

4653.05 ZZ.OZ

1840.(_ -26,Z3

444Z.|4 13.08

TC3 .0899 8AO ,Z469

RE3 .65_Z FAU .1337I

rC3-4.1536 88P Z098

8C3 .6_28 rsP -1452

70,68 RAO 65M.1 VEL JZ.ZI7 PTH 2.20 VHP 5.877 0PA 46.59 RAP 107.09 ECC 1.4586

|NJ LONG IN] RT A$C |NJ AZNTH IN] T|NE PC) CST TIN IN] ? LAT IN] ? LONG

48.3J Z97.7Z 108,30 J 53 38 1720,6 -19.29 40.68

2/5.99 297.26 70.42 14 46 56 4314,2 J8.02 206.4H

Z8.50 297,30 109,47 3 I0 57 1457.0 -?0.28 20.88

194.33 296.8] 69.26 16 3 33 4053.0 19.00 186.84

10.77 295.99 ]IZ.75 4 ]6 28 1240.7 -72.91 },18

176.9_ 295.4_ 6_,97 17 ? Z} 3842.1 71.67 169.51

N|O-E(_JRS[ ExECuTION ACCURACY C_RSJT DETERMINATION ACCURACY

SGT 338,6 $GR 750.9 $63 475,8 ST 166,9 SR 90.5 55 928,6

RRT -.ZOO| RRF -.8766 RTF .2381 CRT -.945J CR$ .3|_9 CST -,5179

SG8 924,J R23 .0966 R]3 -.8737 LS4 935.? N$A 164.6 554 ?0.4

$GI 765.5 $G2 517.7 THA I05.30 ELI 187.9 EL? ?6.7 4LF 157.31

LAUNCH 0ArE M4Y 3 1964 FLIGHT TINE 98.00 ARRIV4L CATE 4UC 9 1964

HELJO(ENTRIC CONIC

RL 150,87 LAL .00

RP 108.80 LAP -}.59

RC 82.04} GL -Z?.lO

PLANETOC[NTR]C C(_II[C

C3 27.856 VNL 5.?78

LNCH A2NTH LNCff TIN]

90,00 I Z] 47

90.00 13 19 ZI

100.00 Z 4) ?

100,00 14 40 4Z

110.00 3 51 19

110.O0 I5 48 59

DIFFERENTIAL C_RECT|OI48

TOE -.1101 iRA -.539I

ROE .0582 RRA ,2851

F0(-2.?058 FRA-J,8?4B

802 .1Z45 8RA ,60_8

LO(. Z'22.59 VL 77,700 GAL

LOP 347.87 VP 38,040 GAP

GP ?3.95 ZAL 148.91 ZAP

0LA -.03 RAL

L-I Till[ IN] LAT

2294.30 -21.4Z

4940.11 Zl.46

?031.96 -2?.56

4677.88 ZZ,6l

1818.45 -25,63

4464,15 25.68

0ISTANCE 276,858

-8,18 AZL 94.15 NCA lZ$.?l SNA

-?.33 AZP 87.60 TAL 2?0.]2 TAP

68,11 ITS 153,]1 ZAE 149.15 [TE

TO5 -.0l|Z BAU .Z618

RE3 .7029 FAU .13995

FC}o4,}A89 8SP 2353

8C3 .7030 FSP -1543

133.7| [CC .19057 JNC 4.1539 Vl 29.542

345.3) RCA 108.23 APO 159,18 v? 54.851

74.45 ZAC 101.25 [TC 771,15 CLP -65.9]

70.83 RAO 6568,| VEL 12,216 PTH ?.Z0 VHP 3.772 CPA 48.30 RAP 104,37 ECC 1.4584

|NJ LONG ]NJ RT A$C IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LC_G

46.60 797.61 108.98 2 0 1 1694.3 -J8.63 39.05

215.68 ?97,61 7],01 J4 41 41 4540._ 18.68 ZOS.Jl

26.87 297.17 ]10.]4 3 16 59 1432.0 -19,6? 19.31

]95.94 297.|9 69,9] 15 58 40 407T,9 19,67 188.38

9.31 295.83 I13.43 4 21 38 1218.5 -27.24 1.80

178.38 295.85 66.62 ]7 3 73 3864.2 2?,29 170.86

NI0-CC_IR$E EXECUTION ACCURACY ORBIT DETERN/NAT_ON ACCURACY

SGT 59?.5 SGR 806.4 SG3 502.6 St ?12.4 SR 114.5 S} 978.7

RRT -.4099 RRF -.8998 RTF .4593 CRT -.98]? CRS .71}_ CST -.7186

]GO ]003.6 R23 .1193 R]3 -.8912 LSA 994.4 NSA J64.4 $5A 19.5

SGI 865.8 $GZ 507,6 THA 116.70 ELI 240.5 EL? 19.5 ALF 151.95

LAUNCH OATE NAY } 1964 FLIGHT TIP,q[ JO0.O0 ARRIVAL CAT[ 4UG 11 1964

HEL|O(ENTR]( CON ZC DISTANCE 283,268

RL 150,82 LAL .OO LOL 12'?.58 VL 27.706 GAL -8,]1 AZC 94.32 HCA JZ8.37 SHA 133.75 ECC .18939 INC 4.3167 VJ ?9.542

RP |08.77 LAP -3,38 LOP 39|,05 VP 38,051 GAP -1.84 AZP 87,3_ TAL ZZ0,03 TAP 148,41 RCA 108,42 APO 159.08 v2 34.839

RC 84.3J7 GL -Z],0Z GP 25.38 ZAL ]45.Z6 ZAP 73.Z| ETS 3_5,19 ZAE |48.5| ETE 8?.Z4 2AC 107,81 [TC ?71.74 CLP -71.37

PLANE TOCENTR|C EC]N/C

C3 27.871 VHL 5.279 OLA -.9Z RAL 71,06 RA0 6368,1 VEL |Z,Z|7 PTH 2.Z0 VHP 3.698 0PA 50.00 RAP I01.37 [CC 1.4587

LNCH AZMTN LNCN TIME L-J TIN([ /NJ LAT |NJ LONG |NJ RT ASC IN] AZNTH [NJ TAME P_ CST TEN IN] ? LATJNJ ? LONG

90.00 J 79 20 Z266.79 -Z0.80 44.82 297.6| J09.66 2 7 ? 1666.8 -17.93 37.3?

90.00 13 J3 41 4968.06 22.07 Z17.49 _98.14 7J.79 J4 36 29 4368.1 19.37 ?09.85

100.00 Z 50 J} Z005.79 ozl.94 25.|7 297.16 J10.83 3 23 41 1405.8 -J_.91 17.69

100.00 ]4 35 17 4704,30 Z].Z_ 197.67 297.7| ?0,61 ]3 53 52 4104,3 ?0,36 190.04

I10.00 3 57 31 1795.13 -15.00 7.8] 29_.78 II4.11 4 27 76 1195.5 -?].53 .38

1JO,OO ]5 44 41 4487o60 26.30 ]79,9J 296.4| 67.34 J6 59 29 5887.6 ?3,00 177.51

O]FF[RENTJAL CC_RECT|ON_ N|0-C(]UR_Id[ EXECUT|ON ACCURACY C_B/T 0ETERNINATION ACCURAC_

TOG -.1801 TRA -.800} FC3 -,|]ZJ _AU .2833 8GT 694.6 $GR 863.3 SG3 524.4 ST ??6.] SR J56.8 55 1077.5

ROE .I]]0 RRA .2995 RE3 .7488 rAU ,]4d64 RRT -,}765 RRF -.9|85 RTF .6??7 CRT -.985? CRS .8812 CST -.8317

FO[-Z.90ZA rRA-|.._349 FC3o4.4918 88P 2720 $G9 1|08,1RZ3 ,]849 RI3 -.9077 L$A J062.8 NSA 163.9 SS* 18.5

802 .1118 BRA .6710 8C3 .7604 FSP -J627 $GJ 99],B SGZ 494.0 ?HA I74.59 ELI 317,_ EL2 ?].4 ALr 150.6]

1732



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL I, 1964

LAUNCH OAT£ NAY 3 1964 fLIGHT TINE IOE.O0 ARRIVAL CAT? AUG 13 1964

H(LJC)((NTRZC CONIC

RL 150.8Z LAL .00 LO_. ZZZ._9 vL ZT.?06 GAL

RP 1DB,75 LAP -3.36 LOP _4.ZZ vP _8.080 GAP

RE 86.602 GL -Z4.01 GP _7.23 ZAL |4A,_O ZAP

PLANETO(ENTRIC CONIC

C} Z?.9I? VHL 5.Z64

LNCH AZHrM LNCH rl_E

90.00 1 3? 42

90.00 13 ? 56

100.00 Z 3J 11

100.O0 14 _O 9

JlO.OO 4 4 25

110.00 15 40 Z4

01rF[R[NTI&L CC_R[CTION6

TOE -.Z6ZO TRA -.66_1Z TC3 -,Z616 BAU .3103

ROE .1648 RRA ,3097 RC3 .2889 rAU .JA697

F0[-3.0644 FRA-J,9536 FC3-4.5578 BSP 3152

60[ .3093 6RA .2365 eC3 .83|5 FSP -|675

0[$TANC£ Z89.650

-8.03 AZL 94.49 MCA 13J.34 SMA 133.T3 [CC .1684! iNC 4,4945 vl 29.54Z

-1.36 AZP 8?.OZ TAL ZJ9.64 TAP 35J.38 RCA JD8.55 APO 138.95 v? 34.848

78.Z7 [T$ 352.47 ZA[ 14T.52 (T[ 89.89 ZAC 104.41 ETC Z?Z.56 CLP o?6,28

0LA -1.88 RAL 71.39 RA0 6568.1 VEL 12.218 PTH Z,ZO VHP 3.65? OPA 51.69 RAP 98.17 £CC 1.a394

L-J TIME INJ LAT JNJ LONG INJ RT ASC ]NJ AZMTH JNJ riM( PC) CST TIM |NJ Z LAT ]NJ ? LONG

Z232,?0 -20.J2 4Z.93 Zg?.?Z llO.3_ Z 15 O 1632.? -I?.12 35.5Z

4997.98 22.69 219.46 298.29 22,59 11 31 14 4398.0 20.09 Ell.?5

1978.1Z -21.26 23.40 Z97.26 11|.5Z 3 51 9 1378.1 -18.15 15.98

42)Z,29 13.85 199.$5 Z98.39 ?|,4Z 15 49 2 4132.8 Z1,09 19|.84

J??O.?6 -24.31 6.24 Z95.84 ]14.PJ A 33 56 1120,P -20.76 }58,90

iSIZ.9J Z6.96 181,59 Z3?.IZ 68.14 16 55 3? 3911.9 Z3.?5 123.90

NIO-CC_RS[ EXECUTION ACCURACY C_BIT OETERHINATION ACCURACY

5GT 826.? $GR 916.4 SG3 537,7 ST 35T.9 SR 206.1SS 1069.9

RRT *.8940 RRf -.9330 RTF .2420 CRr -.9855 CRS .945! CSr -.#941

$GB 1234.Z RZ3 .1955 RJ3 -.9217 LSA 1135.1HSA 163.4 $$A IT.4

SG] 1137.Z SGZ A79.? THA 130.?? ELI 4|2.2 EL? 50,4 ALr 150.18

LAUNCH DATE NAY 5 196A FL|G_AT TIM( 104.00 ARRIVAL _AT[ AUG 15 J964

H£LIOC(NTRZC CONIC

RL 150,82 LAL .00

RP |O8.?Z LAP -3.33

RC 88.898 GL -29.08

PLAN[TOCENTRJC CONIC

C3 28.005 VHL 9.292

LNCH AZNTH LNCH TIN(

90.00 J AT 1

90.00 13 J 59

J00.O0 3 ? 0

100.00 14 24 40

110.00 4 JZ 9

110.00 J5 36 l

0JFFER_NTIAL CC_R[CTION$

TOE -.35A8 TRA -.2399 TC3 -.3978 8Au .3425

ROE .2202 RRA .3166 RC3 .8238 FAU .14223

r0[-3.1977 rRA-I.gA08 FC3-A.$514 8SP 3664

ODE .4176 BRA .B048 BC_ .9148 FSP -J?0B

DISTANCE 296.004

LC¢, 22Z.59 VL Z?.?O0 GAL -7.95 AZL 94,69 HCA 154.7| SNA 133.71 CCC .18752 JNC 4.6907 vl Z9.54Z

L(_P 357.40 VP 38.065 GAP -.91 AZP 86.70 TAL 2]9.54 TAP 354.Z5 RCA 108.63 APC, 158.79 vZ 34.85?

GP 28.91ZAL IA3,6| ZAP 83.2I [TS 359.9A ZA£ IA5.26 [T[ 92.09 ZAC 106,O_ £TC 222,99 CcP -82.2_

OLA -2.90 RAL 71.81RAO 6568.1 vEL IZ.ZZZ PTH Z,ZO VHP 3.646 0PA 55.34 RAP 94.8Z [CC 1.4609

L-I TIN_ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM _NJ Z LAT INJ 2 LONG

2106._ -J9,3T 40._ 29 7.95 |||.06 2 Z3 45 1606,6 -I6.34 53.61

50.q0.63 2_.34 22J.64 Z99.6| 73,49 _4 25 49 44_0.7 20.85 2J_.85

1948.52 ~20.5| ZI.5Z Z97.42 |]Z.Z4 3 39 _9 1548.6 -12.32 14.19

A763.91 24,51 Z01.63 Z99.ZZ ?Z.3Z 13 44 4 4163.9 2J,86 193.83

1244.66 -Z_.55 4,59 296.02 |13.3Z 4 41 15 1|44.7 -19.92 357.33

4540.39 27.64 183.45 297.99 89.04 16 51 42 3940.6 24.54 I25.65

NJ0-COURS[ [_ECUTJON ACCURACY ORBIT 0[TERNJNATJON ACCURACY

SGT 983.9 SGR 967.0 SG3 543.8 ST 433.5 SR Z61.5 SS 1]09,6

RRT -.?216 RRF -,9446 RTF .8142 CRT -.9858 CR$ .9728 CST -.9289

$GB 1379.6 RZ3 .1989 RI3 -.933Z LSA 1215.9 MSA 162,8 $5, 16.3

$G] |Z98.4 $GZ 466.1 THA ]35.64 ELI 52_.1 EL2 38.1 ALr ]50.21

LAUNCH DATE MAY 3 ]964 FLIGHT TIM£ 106.00 ARRIVAL 0ATE AuG IT 1964

HEL|C_ENTRIC CONIC

RL 1_O.81 LAL .O0 LOt. 12Z._9 VL ?7.690 GAL

RP 108.69 LAP -3.29 LOP .53 VP 38.D66 GAP

ac 91.202 GL -26.?6 GP 30.63 ZAL 142.58 ZAP

PLAN[T(XENTRIC CONIC

C3 Z8.150 VHL 5._06

LMCH AZHTH LNCH r_lAl[

90.00 J _z Z6

90.00 IZ 55 38

100.00 3 16 54

100.00 IA 18 52

110.00 * 20 A9

110.O0 15 31 26

0]FF[R[NT|AL CCI_R(CTION$

TOE -.4593 TRA -.8|45 TC3 -.5349 BAU .3777

RO£ ,2262 RRA .3180 RC5 .8492 rAu .|448I

F0[-3.2865 FRA-|.8343 FC3-4.4334 BSP 4_>01

O0[ .5_6_ _RA .8244 8C3 |.0036 FSP -1699

0I$tANCE 30Z.331

-?.85 AZL 94.91HCA 132,88 SNA 133.63 ECC .18685 INC 4.9098 Vl ?9.54?

-,47 AZP 86,5_ TAL 219.J4 TAP _57.D3 RCA 108.66 APO ]58.60 V? 34.667

87.97 £TS 2.61 ZA( 143.7Z ETE 105.6? ZAC 107.75 [fC Z?3.61 CLP -82.64

0LA -4.02 RAL ?Z.32 RAD 6568.1VEL JZ.ZZ8 PTH Z.20 VHP 5.667 DPA 54.90 RAP 91.41 [CC 1.4653

L-_ TIH( ]NJ LAT |NJ LONG INJ RT A$C [NJ AZNTH INJ _IH[ PO CSf TIN INJ 2 LAT INJ 2 LONG

2J??.99 -J8o5& 38o$6 298.5J IJJ,80 Z 33 39 1523,0 -15.4Z 31.58

5066.84 24.02 2Z4,02 300.6I 74.53 14 ?0 5 4466.8 ?1,66 Z16.19

1916.67 o19.68 19.52 292.81 JIZ,9? 3 A8 50 1316.? -16.40 12,26

4798.40 ZS.ZO Z03.96 300.24 ?3.36 1_ 58 30 4198.4 ?2,68 196.06

1216.55 -?Z.?? 2.8* 296.32 116.26 4 _9 25 1116.6 -]9.00 353.67

4921.Z8 Z8,32 183.54 Z99.06 70,09 16 47 37 3921.3 25.40 122.63

NIO-COURS[ [x[CuTION ACCURACY C_SIT DET[RHINATION ACCURACY

SGT 1|60.0 SG_ 1009.9 SG3 540.Z ST 562.4 SR 3IT.} 5S 11_1.9

RRr -.8222 RRr -.9332 Rrr .8606 CRT -.9862 CRS .9859 CS_ -.9499

$GB 1338.0 R23 .?Oil R13 -,9413 LSA 1301.6 NSA 16Z.5 SSA 15.1

SGI 1469.6 $GZ 453._ THA 139.80 ELI 644.? EL? 45,9 ALF 150,74

LAUNCH 0ATE NAY 3 1964 FL|_HT _I14(_ |08.00 ARR(VAL _ATE AUG 19 1964

HEL|(XENTR|C CONIC

RE 1SO.B? LAL .GO

RP 108.65 LAP -3.24

RC 93.31_ GL -22.5_

PLANI_TC_[NTRIC CON;C

C3 28.324 VHL 5,3Z? 0LA -5._8 RAL

LNCH A/NTH LNCH T|N_ L-I TIH_ _NJ LAT

90.00 2 9 10 2J$8.28 -12,39

90.00 12 AS 44 5J02.5Z 2A.?_

100.00 3 Z8 1 1881.86 -|8.24

1OO.00 14 12 34 4832.|6 15.9_

110.00 4 _O 35 16413.99 -Z|.28

liD.D0 15 Z6 29 4609.79 29,15

0/FF[RENT|AL CORRECTICNS

TO[ -.5756 TRA -._0_ TC_ -,66_0 _AU .4|51

RO[ .3346 RRA .3148 RC3 .866Z rAu .laD?0

r0[-3.339! FRA-J._964 _C3-4._?28 BSP 42??

SO] .6658 BRA ,9442 EC3 J.0945 FSP -J667

OISTAIqC[ 308.63_

LOt. _2.59 VL 22.625 GAL -?,75 AZL 95.16 HCA 141.06 SNA 133.52 ECC ,18624 INC 5.1577 vJ 29.54Z

LOP 3.?? VP 38.065 GAP -,04 AZP 85.98 TAL 218.66 TAP 359,22 RCA 108.65 APO 156.39 V? 34.877

GP 32.41 ZAL 14|.41 ZAP 91,46 £rs 5.49 ZAE /4J.34 £rE |09.39 ZAC 109.53 £TC 224.21 CLP -92,91

?2,9] RAD 6568.1 V[L |Z.137 PTH Z._0 VHP _.?19 0PA 56,63 RAP 86.01 [CC 1.4620

|NJ LONG |NJ RT A$C [NJ AZMTH _NJ TIN( PO CST TIN |NJ 2 LAT INJ ? LONG

36,$8 298,8| 1|Z.55 Z 44 46 1536.3 -14.39 29.38

218,84 ._OJ.B2 ?5.?4 J4 I) 5? 450?.5 ??o5_ ?J8.86

12.36 298.30 J1}.73 3 59 23 I281.9 -15.32 ]0,]9

Z08,61 }01.42 74,_8 15 35 11 4232.Z 23.56 198.61

.96 296.26 ||?.02 4 58 41 1086,O -12.99 353.89

J82.92 _100.39 ?J.3D J6 4} 13 4005._ 26,32 129.88

NI0-COURSIE [x[CUTION ACCURACY ORS|T DETERHINATJON ACCURACY

SGT 1342.6 $GR I047.3 SG3 528.6 ST 683.3 SR 325,1 $S 1170.0

RRT -.8556 RRlr -,96|| RTF .8900 CRT -.9864 CRS .99?? CST -,962a

$68 1206.? R23 .Z03! RI) -.9484 LSA 1396.4 HSA 162.4 SSA 13.g

$GI J64_,J SGZ 44_oZ THA J43.29 [L1 ???°6 [L? 54.Z ALF J51,42

J253



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH OAT[ M4r 3 ]964 FLIGHT TIN( 110.00 ARRIVAL OAT[ AUG 71 1964

M(LJOCENTRJC CO_IC

RL Is0.gz _AL .00

RP 108,6Z LAP -3.18

Re 93.829 GL o29.03

PLAN_TOC[NYR|C CC_4|C

C5 28.T08 VHL S.358

LNCH _ZNTN L_N TJli_

90.00 Z Z] Z9

90.00 J] 4| 1

100.00 3 40 39

100.00 14 _ 3Z

110.O0 4 4J 40

I10.00 15 Z| 0

OIFF[R(NTIAL CORR[CTIONS

TO( -,?049 TRA -,8698

RO( .5991 RRA .307J

FO[-5.3367 tRA-I.6813

80( .8080 MA 1.0X39

0|STANC[ 314.908

LOt,. Z'2Z.59 VL Z?,636 GAL -7,64 AZL 95.44 NCA 144.23 SNA 133.38 [CC ,]85TZ |NC $.44Z3 Vl 29.542

LOP 6.95 VP 3¢.000 GAP .36 AZP 89.§8 TAL Z18.09 TAP Z.32 RCA 108.61 APO 158.15 v] 54.888

GP 54.29 ZAL liO.OG ZAP 96.61 (T$ 8.58 Z4( |98,66 El( 114.92 ZAC 111.43 (TC Z?4.?g CLP -98,01

0LA -6.64 RAL 73.63 RA0 6968.Z V[L IZ.ZSJ PTH Z.ZO vHP 3,804 OPA $8.34 RAP 84.69 (CO 1.4125

L-| T|I_[ JNJ LAT |NJ LONG |NJ RT AS_ IN| AZNTH [NJ T;NC PC) CST TIN IN| 2 LAT]NJ _ L(_klG

Z099.62 -16.$2 34.09 Z99.49 |13.33 2 57 24 |495.T -]3.22 26.92

5193.96 23.47 230,04 303.28 ??.J8 14 6 59 4354.0 23.45 221.95

1843.46 o12.62 19,0l Z98.96 1|4.9J 4 I| 23 1243.5 -J4,2] T.gZ

488|.A0 26.69 Z09.6? 30Z.93 ?6.02 15 26 _3 4Z81.4 _4.5] Z0]._5

|69Z.44 -_O.23 398.92 29?.36 1|?.8| 9 9 13 J052.4 -]6.85 35].95

414_.19 29.98 190.69 _1_|,91 72.73 16 38 Z5 /045.2 27,33 182.51

N|O-COl.i_$( [XI[CUTJ(_N ACCuRACy (9RSJT G( T(RN|NA T|ON ACCuRA(r

TC3 -.796| 8AU .4537 SGT 1941,8 9GR 1029,Z $85 909.? ST 816.2 SR 434.9 S) 1193,9

RC3 .8738 rAU .|3338 RRT -.828| RRI r -.9672 RTF .9093 CRT -.9864 CRS .9964 CST -.9208

FC3-4,0284 BSP 9379 SO6 ]88Z.0 RZ3 .Z039 RI) -.9933 LSA ]901.3 N$A |6Z.6 $SA 12.6

8CJ 1.18Zl FSP -1614 581 1831.1 SGZ 434._ ?HA 146,22 ELI 9Z2.6 EL2 63,2 ALF 152.]3

LAUNCH 0AT[ NAt 3 J�GA FLIGHT TIN( ]lz.oo ARR|VAL OAr[ AUG 2] 1964

M(L/OCENTRIC CONIC

RL 150.82 LAL .DO

RP IO8.$9 _AP -3.|1

RC 98.148 GL -30.67

PLAN£TO_£NTR|C CCWlC

C5 29.198 VffL 3.404

LNCM AZMTN Lh_H T_N(

_O.00 2 3? 46

90.00 I] 32 9

|00.00 3 59 9

100.O0 |3 57 27

110.00 4 SA 2|

]IO.O0 I9 14 44

OIFF(RCNYIAL CCIRR(CTIONS

TO( -.8492 TRA-1.0400 TC3 *.9108 8AU ,49|6

RO( .4382 RRA .2932 RC3 .8699 FAU .|2496

F0(-3.3373 rRA-1.3390 rC3-3.7031 8SP 9974

80( ,9652 8RA 1.0802 8C3 |.2_95 FSP -|531

OISTAI_( 32|.159

LOt. Z22.39 VL Z?.633 GAL -?.9Z AZL 99.?? PICA IA?,Al INA 193.?1 (EC .189Z9 |NC 5.7745 vl 29.342

LOP lO.13 yP 38.0_4 GAP ,76 AZP 85.15 TAL 217,44 TAP 4.85 RCA 108.53 APO 197.89 v] 34._89

GP 38,33 ZAL |38.32 ZAP 100,_7 (TS JI.9! ZA( |9_,24 (T( 118.61 ZAC J13,49 (TC 2?5.35 CLP-JO_.�Z

DLA -8.|9 RAL 74.44 RAO 696_.2 V[L |2.221 PTH 2,Z| vHP 3.924 OPA 60,18 RAP _1,45 [CC 1.4805

L-J T;141[ |NJ LAT |NJ L(_IG JNJ RT ASC |NJ AZNTH IN| T|N( PC) CST T|N |NJ 2 LAT]NJ Z LONG

ZOSO.)J -I9,27 31.34 )00.38 |14.|4 3 I| 56 1450.2 -JI.88 24.30

320?.88 26,23 233.8J _05,04 28.9Z 13 98 57 4607,9 24.43 2Z5.60

1800.98 -16.44 |Z.4Z Z99,82 1J3.32 4 29 9 1200.6 -1Z.89 5.42

4932.?S Z?.49 Z|_.ZB 304.29 77.76 J9 19 40 4332.8 21.52 205.03

1813.ZO -19,$3 396.?0 296.16 118.63 9 2] 16 1019.2 -19.56 549.83

4890.90 30,86 J93.9/5 303,80 74.30 ]6 32 55 4090.9 28,42 185.61

NI0-C(_JRS( (IrJ[CUT|,_4 ACCURACy CRBIT O(T£R_XNATIOt4 ACCURACr

SGT ] 738.1 SGR 1104._ SG} 483.2 ST 961.0 SR 496.2 SS ]ZJZ.]

RR7 -.89_IORRF ".9723 RTF .9223 CRT -.9863 CRS ,9985 CSr -.9767

$GB ZO39.2 R23 .2100 RJ) -.9969 LS4 1616.Z NSA 163.3 S$A 11.2

$G| ZOJ4.J SG2 4Z9.0 THA 148.86 ELI 1079.J EL2 TZ.9 ALF |$Z,88

LAUNCH GATE WAY 5 1964

N(LIO(ENTRIC CONIC

RL 150.8Z LAL .00

RP 108.5_ LAP -3.03

RE 100.469 GL -92.55

PLANIETOCENTRJ{ CONIC

C3 29._16 VNL 5.4?0

LNC_ AZNTH LNCN TIN(

90.00 2 55 3_

_0.00 ]2 2! 40

100.00 4 1Z 0

_00.00 13 4? _6

_J0.00 _ 9 5

_10.00 15 ? 22

FLIGHT r|N( ]14,00 ARRIVAL GATE AUG ?5 1964

0|STANCE 322.386

LOL _2.59 VL 27.606 GAL -?.40 AZL 96.J? NCA |50.98 SNA 133.0] (CC .]8494 |NC 6.]T0Z V) Z9.54Z

LOP |3.32 vP 38.043 GAP 1.]4 AZP 84.62 TAL 2|6.21 T_P ?,30 RCA 108,4] 4PO 197.61 VZ 34.911

GP 38.61 ZAL ]96.75 ZAP J03.61 [TS 15._1 ZA( ]32.60 (1( 122.12 Z4C ]]5.B0 (/C 275.89 CLP-IG7.60

OLA -9.97 RAL ?5.35 RAG 6968.2 VEL 12.300 PiN 2.22 VHP 4.085 GPA 62.Z3 R_P 28.Z3 Ecc 1,4923

L-J T|NI[ IN| LAT IN| LONG |NJ R1 AS( [NJ AZMTH |NJ TIN| PC) CS/ TIN |NJ 2 LAT]NJ 2 LONG

|998.1_ -13.6| Z8,25 90|,94 114.97 3 Z8 55 1398.6 -10.55 2],_O

527|o62 26,98 Z36.32 307.Z0 8|.07 15 49 31 4671.7 2_.47 229.98

1792.06 -15.00 9.93 300.95 116.16 4 4] 12 JlSZ.] -11.37 Z.63

4993.43 28.29 2|7.61 906.95 79.91 15 1] 9 4593.4 26.60 Z09.22

1973,42 -|8.|_ 354.Z9 299._Z 119.48 5 3_ ]6 973.4 -14.09 347.49

4744.84 31,7_ |97.90 906.|Z 76.67 16 26 22 4J44.6 29.6l J89,36

OIFF(R(NTIAL C(31R(CT|OI$

TO(-J.0133 rRA-i,l|29 TC9-J.0090 B_U ,929Z

RO( .5299 RRA ,Z264 RC3 .8359 F_U ,JJ$OZ

FOE*3.Z934 FRA-1.3849 FC3-3.3285 8SP 6398

BO( 1.1434 _RA |,1467 8C3 1.3Z31 _SP -1438

NI0-C(_WS|[ (X(CUT/CN ACCURACY ORBIT OErERN|NAT|ON ACCURACY

SGT 1939.6 SM IIZ?.Z SG3 43|.? ST JIZO.O SR 362,3 $5 1228.1

• RT -.90_0 _ -,9F_7 RT_ .9_|4 CRT -.9_62 CR$ ,_9_4 CST -.9610

SO8 2239.9 R23 .2146 R|3 -°999? LSA 1746.9 NSA 164.4 SSA 9.8

SG| 2198.9 SGZ 426.} THA 15J,07 ELl |290,4 ELZ 83.5 &LF 155.53

LAUNCH OAT[ NAY 3 ]964 FLIGHT Tll4( |16.00 ARRIVAL 0ATE AUG 27 ]964

H(LJO(ENTRIC CONIC

RL J50,82 LAL .00

• P 108.51 LAP -2.94

RC J02.790 _L -34.7|

PLAN_TO_(NTR;C CONIC

C3 _10.924 YffL 9.963

LNCH AZNTH LN_H T|MI[

90,00 3 J6 44

90,00 IZ 8 92

I00.O0 4 31 55

100.O0 I3 38 2J

110.00 9 26 19

I10.00 |4 36 22

O|FF[RENT|AL COPR[CT|ON8

T0(-1.2028 TRA-J.|823 TC$-1.08ZZ B_U .3839

ROE .60?3 iRA .2517 RC] .8284 FAU .10343

f0(-3.2|49 FRA-|.2II3 FC3-2.8909 89P 2179

80E 1.3476 _A I.Z09CI 6C3 1.3617 rSP -1315

OISTANC( 333.390

LOt. ZZZ.59 VL 27.37? GAL -7.26 AZL 96.63 H_A 153.76 S_A 132.80 ECC .J8467 /NC 6.6526 vl 29.542

LOP 18.51 vP ,,_!.039 GAP 1.90 AZP 84.03 TAL Z|5.92 TAP 9.68 RCA J08.22 APO 1_7.32 V] 34.9ZZ

GP 4|.2l ZAL I34.70 ZAP 106,43 (TS 19.46 ZA( 129,2J (T[ |25.16 ZAC |18.43 (TC 276,43 CLP-112.08

OLA -|2.03 RAL ?6.40 RAO 89M.Z ¥[L IZ.343 PTH 2.23 vHP 4.296 0P4 64.99 RAP 74,91CCC J.5098

L-J TIN( l_J LAT |NJ LOIG |NJ RT ASC ]NJ AZMTH ]NJ TIM( PO CST T|N |NJ _ LAT IN| Z LONG

]9)8.94 -12.02 24.23 303.08 |19.8J 3 49 Z ]338.9 -8.50 1T.82

9348,?7 2?.68 243.86 _K_9.89 83.76 [3 38 l 4748.8 26.52 235.38

18@8.29 -13.30 6.26 302.49 |I?,0Z 5 0 12 1096.3 -9.57 359.46

3088.69 29,04 222.92 309.66 82.60 J5 0 48 4466.? Z?.72 214.3T

13_5.93 -18.94 3_1.5| 300.62 120._3 5 91 45 926.0 -J2.39 344.86

4809.?5 32.69 ZO2.74 308.99 ?9,40 16 18 32 4209.8 30.88 |93.99

N|0-C(_JIRIN[ (X_CUT|CN ACCURACY _t_SJT O(T(RNJNAT|ON ACCuR_Cr

SGT 2|29,_ 9G_' ||43,_ $G_ 419,6 ST |293.9 SR 63|.1 $S 1232.1

RRT -.908? RRF -.9802 RTF .93?7 CRT -.986| CRS .9998 CST -.9842

$88 2416.9 R29 .2204 RJ3 -.961T LSA ]890.6 NSA 166.0 $SA 8.4

SG| 2378.8 $82 422._ THA 153.05 [11 1436.5 ELZ 94.5 ALF 15_.20

1234



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964

LAUNCH DATE NAY 3 1964 FL|GHT TIME ]18,00 ARRIYAL OAT[ AUG Z9 |964

NELIOC[NTRJC CONIC DJSTANCE 339.?T|

RL 150.BZ LAL .00 kOt. 222.59 VL Z?.SAA GAL -?.|1 AZL 97.Z6 HEA 156.94 SMA 15Z.56 ECC .|8A47 INC T.ZST9 vJ Z9.34Z

RP IO8.AB LAP -Z.84 LOP 19.70 vP $8.025 GAP ].86 AZP 83.$Z TAL Z15.06 rAP ]Z.OO RCA 108.11 APO ]57.0! vZ 3A.93S

RC 105.111GL -57.Z4 GP 44.Z? ZAL I)Z.]J ZAP 108.55 ITS Z}.83 ZA[ 1Z5.$1ET[ ]Z?,?0 ZAC |Z|.51 [T( ZTT.0Z CLP-116.38

PLANE TO(ENTR]C CONIC

C) 32.86Z VHL 5.?08 DLA -]4.44 RAL 77.60 RAO 6568.) V[L IZ.A07 PTH Z.Z4 VHP 4.574 OPA 67,56 RAP 7I.|7 ECC 1.3339

LMCH AZMTH LNCH ?|ME L-I T114[ INJ LAT INJ LONG |NJ RT A$C |NJ AZNTH JNJ TIME POCST T|N INJ Z LAT ZNJ Z LONG

90.00 5 4Z 50 1868.41 -9.94 Z0.64 _05.1§ 116.65 t 13 58 IZ68.4 -6.29 13.87

90.00 11 5Z 4Z 5444,46 Z8.19 Z50.81 31}.15 87.Z1 15 Z5 Z6 4844.5 27.50 ZAZ.ZI

I00.00 4 56 7 1650.86 -11.25 Z.49 304.47 117.88 5 Z3 l? 1030.9 -7.45 355.79

IO0.00 15 ZI 46 5157,21 29.65 2Z9.58 3|3.05 86.05 I4 47 43 4857.2 28.79 ZZ0,89

Jl0.O0 5 47 A 1471.26 -14.63 348.42 302.50 121.2A 6 I1 55 871.5 -]0.59 3A].89

110.00 14 47 17 4889.60 55.55 208.82 31Z.61 BE.90 16 8 47 4Z89.6 5Z.18 ]99.85

DIFFERENTIAL CORRECTIONS N]D-CO4JR6_ [X_[UT;_N A[CURACY Cd_SJT DET[RNINATI(_At ACCURACY

70E-1,4509 TRA-I.ZS09 TC3-I.IZSR gAU .5984 $GT 2322.8 St_ 1158.1 SG3 37Z.0 ST 1489.0 $R 706.1 SS I24Z.9

ROE .6994 RRA .Z_7 RC3 .7817 FAU .09089 RRT -.911Z RRF -.98_O RTF ,9426 CRT -.9860 ORS .9999 CST -.9869

rO[-3,llA6 FRA-I.035A r[3-2.4|65 8$P 7793 SGe Z$95.5 RZ3 .2256 R13 -.9655 LSA ZOS?.Z NSA 168.0 SSA ?.J

BOE 1.39Z7 BRA 1.Z702 8C3 1.3701FSP -i186 SGJ 2359.2 $GZ 433.0 THA 154.79 ELI 1644.5 ELZ 106.5 ALF |54,85

LAUNCH DATE MAY 5 1964 FLIGHT TJl4_ 1_.00 ARRIVAL DATE AUG 31 1964

HELJOCENTRJC CONIC

RL J50.8Z LAL .00

RP 108.A4 LaP -Z.78

RC ]07.4Z6 GL -AO.Z5

PLAN[TOCENTR_C Cl_lJC

C3 35.0J9 VHL 5.9J8

LNCH AZMTH LNCH TI_

90.00 A 15 7

90.00 II 31 14

]00.00 5 26 27

100.00 13 Z 35

110.00 6 12 42

I10.00 IA 32 _O

DJ$TENC[ 345.9Z8

LOt. Z_Z.59 VL 27.5|0 GEL -6.96 AZL 98.05 HCA J60.1J SNA |32.3! [CC .|6453 iN[ 8.0ASZ vi 29.542

LOP ZZ.89 VP _L6._9 GAP 2.Z0 AZP 82.43 ?AL _14.|3 TAP 14.25 RCA Z07.92 &PC) 156.?0 vZ 54.947

GP 47.92 ZAL I29.49 ZAP 109.93 [TS 28.74 ZA[ ]21,41 [TE ]29.9? ZAC 125.Z0 _TC _?7.TZ CLP-JZO,57

OLA -J?.3J RAL 79._ REO 6368.4 VEL J2.506 PTH 2.26 vHP 4.95J OPA 70.66

L-J TIN( IN] LET IN] LONG IN] RT ASC IN] AZNTH |NJ TIME POC$T TIM

|752.17 -?.27 1_.?l 308.04 117.44 i 44 49 1182.2

3567.40 28.Z7 259.80 317,Z7 91.71 13 4 Z 4967.4

1551.97 -8.70 358.02 307.Z7 118.71 3 52 19 95Z.0

5272.83 Z9.89 ZJ8.17 3J7.30 90.56 14 30 28 4672.8

1407.09 -12.34 344._6 305.10 1_2.13 6 36 9 607.1

4990.47 5A.10 216.64 317.22 87.49 15 56 0 A390.5

DIFFERENTIAL CC_RECTIOI$

TOE-1.7155 TRA-1.3165 TC3-1.1ZSO BAU .6Z36

ROE .8062 RRA .1769 RC3 .?J_O FAU .07710

r0£-z.9608 FRA -.8517 FC3-1.9{}60 8SP 8359

8OE 1.8935 8RA 1.5253 8C3 1.3_19 FSP -1033

RAP 66.37 ECC J.5765

|NJ Z LAY ]NJ Z LONG

-3.5A 9.02

28.21 231.]5

-4.80 551.4_

29.65 229.3?

-8,00 558.a5

53.38 ZO?,4T

ORBIT DETERMINATION ACCURACY

ST 1709.1SR 782.8 SS |259.7

CRY -.9859 ORS .9997 CST -,9892

LSA Z145.3 MSA 170.6 SSA 3.7

ELl 1876.0 [LZ 119.2 ALF 153.59

MID-COUR!ME EXECUT|ON ACCURACY

SGT 2512.8 SGR 1163.5 SG3 325.2

RRT -.9096 RR1 r -.9546 RTF .9464

$GB 2769.1 R23 .2303 RI3 -.96_1

SGI 2?33.2 SGZ 4A4.] THA 156.50

LAUNCH DATE NAY 3 1964 FLIGHT TIME lZZ.O0 ARRIVAL DATE SEP Z ]964

HEL|O_ENrR_c CONIC

RL |30.8Z LAL .00

RP 108.40 LAP -2.61

RC 109.74J GL "4_.60

PLANET(XENTRIC C(_[C

C5 _9.OI4 VHL 6.248

LNCH AZNTH LNCM TIM[

90.00 4 39 Z

90.00 11 0 58

lO0.O0 6 6 37

]00.00 12 55 A4

110.00 6 45 39

I|0.00 14 15 1]

DIFFERENTIAL CORRECTIONS

TOE-Z.0959 TRA-|.3815 TC3-I.0?03 BAU .6440

ROE .932e RRA .1143 Re3 .6157 FAU .06256

FD[-2.6184 FRA -.6719 FC_-J.3681BSP $947

Bo£ 2.79A0 BRA 1.586Z Be3 1.Z347 FSP -873

OISTANCE 352,061

LOt. _22,59 Yk 27,473 GAL -6,79 AZL 99.12 HCA 165.29 SXA 132.04 [CC .184Z6 IN[ 9.1185 V| 29.542

LOP 26.08 VP 57.99A GAP 2.54 AZP 81.Z6 TAL Z]3.15 TAP 16.44 RCA 101,7] APO 136.37 vZ 34.960

GP 52.38 ZAL J26.30 ZAP ]10.40 ET5 34.AJ ZAE ]]6.75 [TE 132.Z5 ZAC 1Z9.69 ETC 278.68 CLP-J_4._

OLA -Z0.75 RAL 80.67 RAO 6566.5 V[L IZ,664 PTH Z.30 YHP 5.484 DPA 74.54 RAP 58.60 ECC |.64Z1

L-I T|M[ IN] LAT IN] LONG JNJ RT AS[ IN] AZMTH IN] TIME POCST TIM |NJ Z LAT IN] Z LONe

1670.29 -3.72 9.4] 512.28 118.09 5 26 3Z 1070.3 .06 2.78

3755.86 27.34 271.88 322.37 97.69 ]Z 36 12 51)5.9 28.1Z Z63.)0

lASZ.]9 -5.AO 552.A6 311.56 119.45 6 50 49 852.Z -1.45 543.91

5427.19 Z9.Z5 Z49.58 3ZZ.64 96.53 JA 6 ]] 46Z?.Z 29.85 240.83

]529,8A -9,30 340.67 )08.85 12Z.99 ? ? A9 ?29.8 -5.09 33A.56

512Z.30 54.02 226.93 323.14 93.57 15 58 34 A522.5 34.14 217.68

N|O-CQUR_I[ E)_CUTIC)N ACCURACY C_8_T OETERNINATIC_ ACCURACY

SGT 2705.6 Sr.,_ 1155.B $G3 274.8 ST 1965.5 SR 856.4 SS 1227.9

RRT -.9033 RRF -.9541RTF .9504 CRT -.9857 CRS .9995 C$T -.9913

SGO Z942.2 R23 .Z322 RJ_ -.9670 LSA 2464.6 NSA ]15.4 $SA 4.5

SGI Z905.7 SGZ 461.6 THA 158.3Z ELI Z]_9.9 ELZ 152.4 ALF 136.66

LAUNCH DATE MAY 3 1964 FLIGHT TIN( IZ4.D0 ARRJVAL DATE 5EP • 1964

Pfl[LIO, CENTRI( CONIC

RL 150.62 LAL .00

RP 108.56 LAP -2.49

RC 112.049 GL -48.11

PLAN(TO(ENTRIC CONIC

C5 A6.0ZO V_L 6.784

LNCH AZNTH LNCN T_N(

90.00 6 6 35

90,00 10 9 42

IO0.O0 7 5 25

IOO.00 JJ 53 3Z

1lO.00 7 _ 47

110.00 13 4A 39

DIFFERENTIAL CCIIRECT|ON$

TO[-R.6475 TRA-I.4441 TC5 -.94_O BAU .6_2

ROE 1.O651RRA .0106 RC3 .4772 FAU .047_5

FDE-Z.6123 FRA -.4966 re3 -.8889 88P 9483

BOG Z.8955 8RA |.44A1 BC] 1.0568 _SP -697

O|$TANC[ 358,167

LOt. Z22.59 VL Z7,A35 GAL -6,62 AZL 100,68 _CA 166,A6 SHA 13],76 £CC ,18425 JNC]0.6789 vJ 29.34Z

LOP Z9.26 vP 37.978 GSP 2.86 AZP 79.61 TAL 212.|0 TAP 18.36 RCA ]07.48 APO 156.05 vZ 54.915

GP 57.89 ZAL 12|.97 ZAP 109,75 ITS 41.29 ZAE 111.24 [T[ 135.15 ZAC ]35.2A ETC 280,25 CLP-IZg,AT

OLA -_4.9| RAL 8_.75 RED 65(_.? VEL 12.93_ PTH 2,36 VHP 6,293 OPA ?8,?? RAP 42.61 ECC 1.7374

L-J TIN( |NJ LAT |NJ LOtG |NJ RT ASC |NJ AZMTH [NJ T|N[ POCST TIN ZNJ 2 LAT[NJ Z LONG

JSDI,gZ 1.71 ,0| 319,11 118,27 6 51 37 901.9 5,47 535.56

697.44 Z_,6_ 31_.5_ 328.Z| J05.78 10 21 19 97,4 _5.76 305,59

151].94 -.66 344.?4 317.79 119.89 7 27 17 711.9 5.32 358.Z1

5650.69 26.44 265.58 32g.99 |04.A8 13 27 43 5050.? _8.J? ZST.Z|

1232.$6 -5.85 335.A9 314.57 |23,7A ? 5J 20 652. 4 -].38 _29,26

5303.D4 32.$8 240,76 330.57 101.59 15 13 7 A705.0 33.64 251.75

NJ0o[(_IJR._[ EXJ[[UTJCN ACCURACY CRB|T DETERMINATION ACCURACY

SGT _05.9 SrsR |108.4 SG3 Z_0.9 ST Z_72.3 SR 89g.8 SS IZDZ.|

RRY -.$655 RRtr *,9776 RTF .9554 CRT -.984? CR5 .9962 CST -.9953

$6t) _II0,| RZ3 .2300 RJ3 -.9695 LSA 2717,9 MSA 176.T SSA 3.5

SGI 3071.8 SGZ A86,6 THA 160,63 ELI 2459.6 EL2 ]46.] ALr 138.62

1755



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

LAUNCH DAT[ MAY 3 |964 FLIGHT TIN( IZ6.00 ARRIVAL OAT| SIP 6 J964

HELIOCENTRIC COliC

RL 130.02 LAL .00

_P 10a.32 LAP -2.35

RC 1|4.35| GL -53.15

PLANETC_ENTR]C CONIC

C3 59.SOS VHL 7,TAO

LNCH AZMTH LNCH TiME

?9.95 6 57 27

100.05 9 AI 5

79.95 6 57 Z7

lO0.Ofl 9 4I

110.00 6 aO A)

JlO.OO IZ _6 59

OIFF[REMT[AL C(_RECTION_

rO(-$,f1499 TRA-I,4912 TC3 -.?Z59 8AU ,6Z66

R0( 1.1169 RRA -.ISTS RC3 .2919 FAU .03185

FOE-Z.3?6? FRA -.3369 FC3 -.4(_Z 68P 10012

BO[ 3.2215 BRA ].5045 8C3 .78Z4 FSP -SZI

01STANCE 364.239

LO¢. 222.59 VL Z7,393 GAL -6.43 AZL 103.|7 HCA 169.6| SNA |3|°46 ECC .18477 1MC|3.1697 v| 29.542

LOP 32.A? VP 37.960 GAP 3.17 AZP 77.04 TAL Ill,DO TAP 20.61 RCA IO?.2a APO |55.69 V2 34,986

GP 6A.TG ZAL JI6.87 ZAP 107.75 £TS 50.69 ZA[ ]04.55 ETE I40.25 ZAC ]4Z.|9 ETC 183.41 CLP-I35.64

OLA -29.91RAL 85.54 RAD 6569.1 VEL 15.&63 PTM Z.A6 VHP T.648 DPA 51.38 RAP 3.83 ECC |.9859

L-[ ?IN( |NJ LAT INJ LONG INJ RT A$C JNJ AZNTH IN| TIME _ CST TIN |NJ Z LAT IN| 2 LONG

J4Z8.91 JZ.86 .59 332.13 117.24 7 Z] 16 SZS.9 J6.41 353,$9

9{31.13 12.86 3ZI.78 332.14 |I?o23 9 56 6 301.1 |6,43 314,79

I428.91 12.86 .59 332.13 117.24 ? Z] 16 828.9 J6.41 353.59

901.13 12.88 321.78 33Z.14 liT,Z3 9 56 6 301.| |6,43 314.79

I098.|6 -.51 3Z8.15 324.12 I24,18 8 58 55 49_.2 3.98 32|,94

5523.9l 27.03 259,98 336.98 Ill.7? 14 29 53 49?3.9 79.73 23J.84

Mi0-COUR$[ [X[CUTXON ACCURACY OIR6IT OETERN|NATION ACCURACY

$GT 3129.4 SGR 9_3,? SG3 I65.9 ST 2653.? SR 8Z8.3 S$ 1164.0

RRT -.8Z76 RRF -.9A31RTF .9638 CRT -.9295 CRS .9943 CST -.9934

$G8 327Z.I R23 ._|83 R|3 -.9T38 LSA 3010.3 NSA 180.0 $SA 2.3

$G| 3730,6 $GZ 519.3 rHA I65,43 ELI 2777.3 ELI lS9.4 ALF 16Z.95

LAUNCH OAT[ MAY 3 1964 FLIGHT TIN[ 126.00 ARRIVAL 0ATE SEP 8 1964

HELIOCENTRIC CONIC DISTANCE 3T0o?_?

RL J50.61 LAL .DO L(_L ;P72,39 VL 27.330 GAL -6.23 AZL 102.79 HCA I 22.23 SNA 131.I6 ECC ,18A5J

RP ]06.26 LAP -Z.ZI LOP 35.67 VP 32.942 GAP 3.46 AZP 22.34 TAL Z09.82 TAP Z?,56 RCA ]06.99

RC 116.6A6 GL -59.03 GP 73.2I ZA_ ]J0.SZ ZAP |04,Z0 ITS 68.I4 ZAE 9_.9A ETE 153,48 ZAC 16|.02

PLAN_Y(X.ENTR_C CONIC

C3 93°656 VHL 9.(_16 0LA -35.58 RAL 69.76 RAO 6369.8 VEL 14.670 PTH 2.66 vHP I0.293 OPA 27.22

LNCH AZMTH LNCH TIN( k-I TIN( |NJ LAT |MJ LONG |NJ RT ASC IN| AZMTM |NJ TIME PO CST TIN

e?.a9 3 51 59 1789.34 11.16 Z?,IZ 343,76 |24.0J 6 21 49 1189.3

JJZ.SI I1ZO 2Z 749.13 ll.l? 309.16 343.77 124,00 1| 3Z _1 J49.I

67.49 3 5J 59 |?69.34 JI.|6 Z?,lZ 343.76 |24,01 6 ?l A9 I189.3

IIZ.S! lJ 20 Z2 749.I3 JJ.I? 309.I6 343.77 |Z4.00 ]J 32 _J |49.I

67.49 5 51 59 I789.34 JI.IG Z7.12 343".76 |24,01 6 ZI 49 |189.3

112,5I II ZO 22 749.|3 1|.17 )09.I6 343,?? 124,00 II 32 31 149.J

OIFF[RENTIAL CC_R[CT|ON$ NI0-COURS[ EXJ[CUT_ON ACCURACY

TDE-5.ZG51 TRA-I,AO?5 TC3 -,4054 6AU .5174 SGT 3366.9 $GR _63.4 $63 l|3.g

MOE .3925 RRA -.6746 RC3 .O?3A FAU .01_8 RRT -.1612 RRF -.3679 RTF .9801

roE-Z.1551 rRA -.I977 rc3 -.1957 8SP I0444 $G_ 3415.? R23 .J883 R|3 -.96]J

8OE 5.27?] 8RA |.5609 8C3 .41Z4 fSP -332 SGI 3370.3 SGZ 593.8 THA 178.?Z

INC)?.7890 vJ 29,542

APO 155.34 vZ 34.999

ETC 291.J6 CLP-IaS.]5

RAP 318.47 ECC 2.5447

INJ Z LAT IN| Z LO_IG

]5.53 20.66

|5,36 }0_.70

15.55 20,66

15.56 302,?0

13.55 20.66

15.36 30_,?0

(:_IT O[TERN|NATJON ACCURACY

ST 3J27.? $R 277.4 $$ J|34.2

CRT -.7913 CR$ .829J CST -.9929

L64 3333.2 MSA JSl.J SSA 1.3

ELI 3134.9 ELI 169,Z ALF 175.97

LAUNCH oar[ NAY 3 1964 FLIGHT TIME laG.00 ARRIVAL DATE SEP I0 1964

HELI C, CENTRIC CONIC

RL 1_0.82 LAL .00 LO_. Z22,59 VL 27.306 GAL

RP J08.24 LAP -2,07 LOP 38,B7 VP 37.922 GAP

RC 1|8.933 GL -63.Z0 GP 80.19 ZAL J02.61 ZAP

PLANETOCENTRJC CONIC

C3 218.689 VHL 14.768 0LA -40.11RAL

LNCH AZNTM LNCH TIME L-I TIME |NJ LAT

60.32 5 4? 19 Z030.34 5.68

119.68 JZ 29 II 798.99 3.?0

60,3Z 3 47 19 2050.34 5.66

119.68 IZ Z6 IX 798.99 5.70

60.5Z 3 47 ]9 ?050.54 5.68

119.68 12 26 Ix 798.99 5.?0

OZFF[R[NTIAL CC_QRECTION$

roE-9.4443 TRA ,0556 TO3 -,0390 8AU .1361

ROE-G,9039 RRA-I.55A6 RC3 .0167 FAU .0OO79

fOE-Z.l?49 FRA -.0568 FC3 -.0031 85P I0501

60E 8.7923 6RA |.3555 6C3 .0472 FSP -220

0ISTANCE 376.137

-5,99 AZk 119.08 HCA 175.T4 SNA J30.85 [CC ,|8420

3.71 4ZP 60.99 TAL ?08.5| TAP Z4.Z6 RCA J06.75

99.09 ETS IZ0.15 ZAE 83.Z3 ETE ?0].8l ZAC 16|.S9

1NC29,0809 vl 29.342

A PO 134,96 vZ 35.012

[TC 321.91 CLP 137.90

97.70 RA0 6571.3 ¥EL 18.439 PTH 3.04 vMP |?.079 0PA 63.30 RAP 30J,72 ECC 4.599J

IN| LONG IN| RT A$C IN| AZMTH IN| TIME PO CST TIN IN| Z LAT IN| Z LONG

44.33 ,89 129.77 6 Z| 29 1430.3 10.76 38.90

309.08 .91 129,77 J2 4J 30 199.0 J0,78 303.25

44.33 .89 ]79.77 6 ?I Z9 |430.3 |0.76 36.30

309.08 .91 ]29.77 ]Z 4] 30 I99.0 |0.78 303,25

44.33 .89 1Z9.?? 6 2] 29 JA50,3 10.76 36.50

309.06 .91 1Z9.77 I? 41 50 199,0 IO,78 303.25

NIO-COURSE ExECUT|ON ACCURACY C_8J_ DETERNINATION ACCURACY

SGT ZII_.? 8GR 2769.5 $63 72.9 ST 2|09.4 SR 2685,3 SS 1239.9

RRT .9827 RRF .96?S RTF .9979 CRT .9968 cgs -.9920 CST -.9999

SG6 3499.3 R23 -.14JZ RI3 .9895 CSA 3629.3 MSA 160.3 SSA 1,1

$G| 3460.4 662 5ZO.I THA 53.23 ELl 5411.3 EL? 152.5 AcF 51.88

LAUNCH OAT[ MAY 3 1964 rL|GHT TIN( ]32.00 ARRIVAL OATE SEP 12 1964

H£L[OC[NTRIC C(3t4IC

RL 150,82 LAL .DO

RP J08.19 LAP -J.91

RC IZI.ZIA GL -49.I4

PLAN(TOCENTRIC CONIC

C3I|98.669 VNL 34.62_

LNCM AZNTN LNCH TIN(

69.J9 9 37 J3

94.8| J0 5? 40

IO0.O0 IO Z? 40

|OO.O0 |2 49 54

IlO.O0 IO ZZ 9

IIO.OO 15 II 54

OZFFERENTIAL C_RECTION$

YO[ 4.33J9 TRA 2.1910 TC3 -.0246 8AU 3.49?8

R0-15.2105 RgA 2.$054 RC3 .ZOSO FAU-.05553

FO[-3.l_SA FRA .6525 rC3 .0A0] 8SP 7991

8OEI5.6|51 BRA 3.3263 6C3 .2162 FSP -141

OISTAt'_:£ 381.?Z6

LOL 2_2.59 VL 27,26J GAL -3.59 AZL ]64.84 HCA l?g.02 SNA |30.54 [CC ,16279 1NC74.8340 vl Z�.S4Z

LOP 42.06 VP 37._02 GAP 3,74 AZP 15.17 TAL 206,6I TAP ?4.62 RCA I06.67 APO 154.40 V2 35.0Z6

GP $6.84 ZAL 99.11 ZAP 93.61 ITS |71.76 ZAE 53,9? [TE ?48.93 ZAC J54.14 £TC 289.JZ CLP 96.61

OLA -28.69 RAL J]5,1? RAO 8973.1 V[L 36.334 PTH

L-I TIN( IN| LAT

1698,75 -.46

|43#.29 -.44

1§34.99 -6.J4

|O??.?t ?,24

|_52._0 -12.44

632.73 16.50

3,53 VHP 42.975 DP4 36.30 RAP 304.62 ECCZO,?304

|NJ LONG IN| RT A$C IN| AZNTM 1NJ TIME PC) CST TIM IN| Z LAT |NJ Z LONG

13.26 25.96 !18.69 ]0 5 32 J098.8 3.38 6,65

354,19 ?3.99 118.69 |1 ?J 38 636,3 5.39 3A?.58

35?.0? 71.?_ I|8,86 IO 33 |5 935,0 -4.13 330,47

331.60 30.13 119.08 13 7 3J 4??.3 IJ.06 3ZS,IO

393.02 J6,40 119.88 10 48 2 952.3 -13.33 346.32

303.46 35,62 120,37 15 ?? 27 32.? Z0.41 296.51

N|O-C(;_kq6[ IX[CUT|ON ACCURACY CIRS|T 0£T_RNINATION ACCURACY

$GT 976.] 6GR 2928.J $63 52.2 ST 72 ?.6 $R 251|.3 $$ |943.8

RRT -.6201 RRF .9988 RTF -.?924 CRT -.9242 CRS -.9999 CST .9?09

SG6 3066.5 223 -.0966 RI3 .9952 LSA 326J.3 MSA 165.4 $$A 1.1

$G| 3039.3 $62 538.1 TH4 105.80 EL| 26|9.4 EL? J58.0 ALF J05,76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. l, 1964 J

LAUNCH _ATE MAY 5 ]964

H£LIOCENtRIC CONIC

RL Ifl0.0Z LAL ,00

RP 10B.|5 LAP -].75

RC 1Z3.486 GL 6Z.9)

PLAN[TC_ENTR|C CONIC

C) Z76.745 VHL 16.6)6

LNCH AZMTH LNCH TJM[

9.53 J9 44 Zl

J?0.47 T 9 $5

9,9_ ]9 44 E|

J?0.47 7 9 5_

9.5_ ]9 A4 _]

l?0.47 7 9 53

FLI_S! Tl_£ J_4.O0 ARRIVAL OATE SEP ]I J964

LOL 22Z.59 VL 27.2]5 GAL

LOP 45.Z8 VP 37,88| GAP

cP -75.92 ZAL ;B;.00 ZAP

0ZSTANCE 589.358

-5,79 AZL 56.83 HCA |83,21 SNA 130.2! [CC .18700 1NC3).]659 v! 29.542

4,6| AZP |25.15 TAL 2_6°65 TAP 30,05 RCA 105.66 APO |)4,56 VZ 35.039

96.ZA ITS 2|6,8Z ZA[ 84°22 [TE 137.10 ZAC 20.69 [TC _09.66 CAP 1Z6.08

DLA 8|.6_ RAL 162.71 RAD 6571,6 VEL 19.951 PTH 3.14 VHP 22.B99 DPA -65,60 RAP 63.5! ECC 5.5545

L-| TJ_[ ]NJ LAT IN] LCIeG IN] RT ASC |NJ AZNTH |NJ 7JM[ PO C_T TIM iN] 2 LAT IN] _ LONG

500J.94 -6.60 2_5.0_ 7|.73 8,44 _l ? A3 4401.9 -14.51 252+24

3199.61 -6.60 89.66 7_.7Z 8.44 8 3 IZ Z599.7 -]4.5! 88.87

$001.94 -6,60 255.0_ 71.75 8.A4 Z! T A) 4401.9 -14.51 ZSZ,Z4

5199,67 -6.60 89.66 71.7Z 8.44 6 3 12 Z599.7 -14.51 88,87

500|,94 -6.60 25_.03 71.75 8.44 2] 7 43 4401.9 -]4.5] Z52,24

3]99.67 -6.60 89.66 71,7Z 8.44 B 3 12 2599.7 -|4.51 88,87

OIFF[RENTIAL CCMR[CT|ONS N|0-COUR$E ExECur]ON ACCuRACy C_6|T 0ETERN|NAT|ON ACCURACY

TOE .782_ TRA .5344 TC) -.01Z0 8AU .3078 SGT |zgz.| $GR 3_13.3 $63 62.6 ST 465.1 5R Z]9].5 S# 732.4

RO[-),B$Z6 RRA-J.ZJZJ RC) -.08Z3 FAU-,00J82 RRT -.9|43 RR1 r -,965Z RTF .970J CRT -.65Z9 CR$ .968| C$T -.92)D

• O£ .9J22 FRA .Z?6J FC5 .D057 ASP JOA)A $GB )745.3 iZ3 -.lZ40 RJ3 -.99Z0 LSA 2342.8 NSA 256,$ SSA .4

BOE 5._048 BRA 1.)246 8C3 .08)2 rSP +_86 $G| 37J0.4 $62 498.6 THA ]08.94 E_] _27.3 £LE 238.9 ALr 100.38

LAUNCH OAT[ MAY 5 J964 FL|_HT T_l,_ |36,00 _RRJVAL DATE S£P 16 ]964

HELJOCENTRJC CONIC D|STANC[ 398.063

RL ]50.8Z LAL .00 LOq. ;_Z.$g VL Z7.168 GAL -5.50 AZL 74.88 HCA J86.J0 5JAA 1Z9.89 £CC .18688 1NC|5.1177 V] 29.542

RP 108.11 LAP -J.59 LOP 48.48 VP 57.860 GAP 4.81 AZP 105,04 TAL Z0_.34 TAP 3|.44 RCA |05.6| APO 154.|6 v] )5.052

RC 125.749 GL 57,00 GP -7).)0 ZAL lll.li ZAP 106.Z3 ET$ 29_.99 ZAE 100.58 ET£ ZJ5.8| ZAC 8.4Z £TC _)|._4 CAP-J66.45

PLANCTCK_[NTRIC CONIC

C) 7D._2_ VHL g.&J00LA 80.43 RAL _.69 RAO 65_9,4 V[L |3,$_9 PTH

LN{H AZNTH LNCH 7]14_ L-] 71N_ ZNJ LA7 IN] LONG IN] RT A$C IN] AZNTH ZNJ 7]MIE

|O,a8 ]5 _| 56 4748.47 -_.47 Z_O,Z| 5_9.90 10.44 16 50 44

Z49.JZ _ _i 54 2949.Z5 -Z$.AP 8g.15 3_9.48 10.44 5 Z| 3

10,88 15 Jl )6 474_,47 -Z5,47 Z_O.Zl 3_9._0 |0,44 16 _0 44

14g,|Z 2 31 _4 Z949.Z} o_5.47 88,|5 3_9.48 10,44 _ 2] 5

10.88 |5 l| _6 4748.47 -Z5.A7 230.21 859._0 10.44 J6 _0 44

169.1Z Z 51 54 Z949.23 -25.A7 88.|5 _59.48 10,44 5 Z] 5

OIFFERENTIAL CC_RECTJON$ MI0-CC_IR_ ExECUTiON ACCURACY

70[ 5.]379 TRA -.2673 TC5 -,640] BAU .62J9 5GT 3822,6 $GR 3_7.5 563 9|.J

ROE .4364 RRA .092_ RC$ -.J)|| FAU .0|96_ RRT .4|4) RRF .5928 RTF .9780

rOE |.4208 FRA -.OZe$ FC3 -.2403 eSP J1698 $68 3860.2 R23 ,1988 RI3 .9796

80£ 5.|SAg BRA .2828 BC3 .6577 rSP -)07 SGI 3829.Z 5GZ 468.A rHA 3.59

2.53 vHP J_,J96 OPA -30.78 RAP 82,75 ECC 2._659

P_C$T TIN |NJ _ LAT ZNJ _ LONG

4148.5 -3|,83 24g,95

Z349.Z -3|.33 86.67

4148.5 -_|.)3 248.9_

2549._ -)1._3 86.87

4J48,5 -51.53 248.95

2549._ -51.33 86._7

C_q_lT 0ETERM|NATJON ACCURACY

ST 35J4.J SR 505.7 $$ ]02D.5

CRT ,_89_ CR5 -.9|50 CSr -.998Z

LSA 5670.8 NSA 150.Z SSA ].]

ELI 5526.6 EL| ]39.5 ALF 4,4_

LAUNCH DA_E NAY 3 ]964 FLIGHT TIME J38.DD ARRIVAL DATE _[P 18 ]964

HEL_OCENTR|C CONIC

RL ]_0.8Z LAL .00

RP )D8.07 LAP -].42

RC IZ8.004 CL 45.69

PLAN£T_ENTRIC CONIC

C_ 34,061 VHL 5.656

LNCH &ZHTH LNCH TAN[ L-| TIM( ]NJ LAT

23.9) 15 D 48 454J,4] -35.44

1_6.07 ] 27 48 2794.J4 -35,4)

23°93 J5 G 48 454|,4/ -35.44

|_6.07 1 Z7 48 2784,|4 -35.45

2),_ ]5 0 46 454|.4l -)5,44

156,07 l 27 48 2794,]4 +35,45

O]FF£R£NTJAL C_R£CTZON$

TO[ _.7776 TRA -,6727 TC3-|.6458 _AU .7_

ROE .BOiB RRA -,0151RC5 =.5695 FAU .0)405

rOE 1.17)6 FRA -.1364 FC5 -,8650 ASP JZJ73

#DE Z.BgJO BRX .6728 BC_ l,TAl5 _$P -459

OJSrANC[ 400.978

LOt. LPE2.S9 VL Z7.1Z0 GAL -5.Z4 AZL 8|.lO HCA 169,21 SN_ 129,56 £CC .187Z7 _NC 8.8955 Vl 29.54Z

LOP 51.69 VP 57,837 GAP 5.06 AZP 98,78 TAL Z05.96 TAP 53.17 RCA 105.50 APO 15_.8Z V] 35.065

GP -62.6) ZAL 1|9.$9 ZAP 1|4.|6 ETS 507.|6 ZA[ 110.24 EYE 220.95 ZAC |5.CA [1C 288.74 CAP-J53.00

OkA 69.08 RAL 84.50 RAO 656_.3 VEL 1Z.467 PTH Z.26 VHP 6,726 _PA -58.9} RAP 67.|0 £CC ].5605

|NJ LONG |NJ RT ASC JN) AZNTH JNJ TJNE PC, CST TJN JNJ 2 LAT JNJ Z LONG

Z33,97 )39,68 25._4 |6 ]6 29 )94|.4 -40.59 Z_9,89

85,05 339.66 25,54 2 ]4 22 Z194,! -40,58 80.9_

233.g7 339.68 25.54 |6 16 _9 5941.4 -40.59 ZZ9.89

85,05 539.66 25.54 Z 14 Z2 Z194,1 +40,56 BO,gT

235,97 539,68 Z5.34 16 16 29 3941.4 -40.59 229,89

85.05 )39.66 25.34 2 14 22 2194.1 -40,58 80.97

M|0-COUR$E ExECUT|ON ACCURACY _6|T DETERNINATION ACCURACY

SGT _|_.8 $G_R |0_.9 SG5 |56.5 ST 2783,4 SR 787.5 S$ _7_.1

RRT .8876 RRF .g769 RTF ,9600 CRT .9826 CR$ -.9965 CST -,9946

$GB )930,7 R23 .Z476 RJ5 °9675 LSA 30|7.) NSA J59.? $5A 2,]

SGI 39Z3.7 5G2 46J+5 THA |_,69 ELl 2889,2 EL_ |41,0 ALF ]5.57

LAUNC_ OAT[ MAr ) ;964 ?LIGHt ri_R; |40.00 ARRIVAL OAT£ $£P _O |964

HELI C_ENTRIC CONIC

RL |50.62 LAL °00

RP ]06,05 LAP -1.24

RC 1)0.249 GL )_.|0

PLAH_TO_ENTR|C CONIC

C) 22°844 VHL 4.748

LNCH AZMTH LN_H T_A_

)6,4_ IS 53 5

]43.)8 J |

)8,4Z 15 35 5

la).Sg | l

56.4Z 15 53 5

14).5_ ] l 5

D]FF[R[NT|AL COI|RECT|ON$

70£ 1._3_7 TRA -.8_29 TC|-Z,4BB3 BAU .85Z_

ROE .57|0 RRA -.040_ RC5 -,8797 FAU .04573

roe .9765 FRA -.1_23 rC|-l,7_63 ASP J2444

BO£ J,9206 BRA .BZ)9 8C) Z.B286 FSP -600

0[STAN(E 406.953

LOL Z_,59 VL Z7.07| GAL -4.99 AZL 8A.19 HC_ 192.37 SMA 129.22 ECC .18785 [NC 5,8107 V] 29.542

LOP 54,90 vP 57.B|_ GAP 5.3_ AZP 95.68 TAL 202.59 TAP 54.96 RCA 104.95 APO 153.50 V] 55,078

GP -_5.54 ZAL |28,_) ZAP |2|.27 [T$ _I0.87 ZA£ J16.95 [T( 2]9.40 ZAC 23.94 [TC 279.70 CLP-180,59

{:ILA $B,49 RAL 85.00 RAD 6567.9 YEA |J.997 PTH 2o|4 VHP 7,209 DPA =29.29 RAP 89.25 ECC J._TlO

L-] _JVAE _NJ LA7 |N# LONG ]NJ RT ASC ;NJ AZNTM _NJ T_N[ F_ CST T|N iN] 2 LAT _NJ Z LONG

4390.54 -3_,66 2J5.73 _28.92 40.05 |6 46 16 5790.5 -41.60 209,28

2739.85 -3_.6_ 8J.ZZ 328.90 40.03 | 46 43 2139.9 -4|,59 74._6

4_t)O,54 -_.66 _|_,_5 _8.92 40.0_ 16 46 |6 57_0._ -41.60 209._8

2789.85 -_5.65 81.Z| 32g.90 40.05 I 46 45 Z|59.9 -41.59 74.76

4_0,54 -55,66 215.73 528.92 40.05 |6 46 |6 5790.5 -4J,60 ZDg,ZS

2739.86 -3_.65 8I.Zl 528._0 AO.03 | 46 48 2139.9 -4],$9 74.76

M|0-C(|URS_ EXECUT|ON ACCURACY ORBIT O£T£RNJNAT]ON ACCURACY

SGT )876.Z SGR 10B6.B $G3 |80.Z ST ZZB4.4 SR 690.| $$ 7)8.8

RRT .9|0| RRlr .9904 RTF .9485 CRT .9777 CR$ -,99?$ C$T -.9894

$GB 40_.7 RZ_ ._BO_ RJ_ ,9568 LSA 249A.4 MSA J65.6 $SA 3,9

SGJ 4002.0 $GZ 436,_ THA |4,49 EL] 2584.2 [L_ _)8.9 ALF |6.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19645

LAUN(N 0ATE NAy 3 1964 FCJGNT TJN£ 142.00 ARRIVAL OAT_ $EP ZZ J964

HELICq_ENTRIC CONIC 0ISTANC[ 4i2.896

RL |_0.8Z LAL .00 LOL L_ZZ.59 VL ZT,0ZZ GAL -4.23 AZL 86.03 HCA 198.56 SNA

RP 107.99 LAP -|,06 L(_ p 58,|| VP 32,?92 GAP 5.1_D AZP 93.82 TAL Z0|.20 TAP

RC 132.484 GL 26.5| GP -45.67 ZAL 129.20 ZAP 127,35 ET$ 313.31 ZA[ IZ1.65 [T[

PLANE TO(ENTR;C CONIC

C) |7,688 VHL 4,Z06 OLA 49.73 RAL 86.69 RAD 6567.7 VEL 11.293 PTH Z.09 VNP

LNCH AZNTN LNCN TIME L-| T|N[ IN| LAT |NJ LONG |NJ RT A$C |NJ AZNTH IN| TiME

47.24 16 IZ 2 4264.78 -33.97 J99.69 )iZ.i0 5].20 J? 23 6

|32.26 0 37 14 2750.22 -J3.96 80.35 522.10 51.ig I Z3 4

47.24 i6 12 Z 4264.28 -33.9? 199.69 522.10 51.ZO 17 23 6

132.7e 0 37 14 2750.22 -53.96 80.35 322,10 5J.J9 J 23 4

47.24 J6 IZ Z 4264.78 -33.97 199.69 522.10 51.20 17 23 6

|3Z.7_ 0 3? 14 2?50.22 -33.96 50.35 322.10 51.19 1 23 4

DIFFERENTIAL CORRECT|ON| NI0-COUR$[ ExECuT]ON ACCURACy

TOE 1.2977 TRA -.8894 103-3.5975 8AU .8884 $GT 3974.5 SGR 1OZS.i $83 215.9

ROE .3944 RRA -.03.8T RCi-l.03T5 fAU .08431 RRT .9162 RRF .9902 RTF .9420

FOE .7657 rRA -.J89Z FC3-Z.6883 88P 12756 SG8 4105.3 RZ3 .2950 R|3 .9492

BOE J.3563 _A ,8902 803 }.244| FSP -717 $GJ 4083,7 SGZ 400.B rHA J3.46

128.g_ ECC .1885T /NC 3.9692 vl Z9.542

36.75 RCA 104.59 APO 153.20 V? 35.091

216,09 ZAC 31.49 ETC 276.49 CLP-150,Z6

6.451 0PA -2J.46 RAP 90.89 ECC J.29JI

PO CST T|M INJ Z LAT IN| Z LO_4G

3664.8 -38.22 J�Z.|I

2150.2 -3B.T2 72._?

3664°6 -Se. TZ 19Z.|1

2J50.2 -58.72 72.??

3664.8 -38.22 192.J1

2150.2 -38.?_ ?z.27

ORBIT DETERN_NAT|ON ACCURACY

ST 1857.• SR 538.5 S5 586.5

CRT .9658 CR$ -.9975 CST -.9B12

LSA 20J4.1NSA J65,9 SSA 6.?

ELI J929.3 EL2 J34.4 ALF J5.?Z

LAUNCH O4rE MAy 3 J964 FLIGHT T|I_ J44.00 ARRIVAL OATE S£P 24 J964

;"II[LIC)CENTR|C CONIC DISTANCE 418.856

RL J50,82 LAL .00 LOt. ZZZ.59 VL 26,925 GAL -4.48 AZL 87.26 HCA

RP J0?.95 LAP -._8 LOP 61.33 VP 37,768 GAP 5.8? AZP 92.60 TAL

RC 134.708 GL 19.25 GP -39.45 ZAL 130.40 ZAP |32,46 ET8 3|3.3? ZAE

PLANE TOCENTRIC CONIC

C3 15.227 VHL 5.902 OLA 42.88 RAL 89.02 RA0 6582.6 VEL |1.688 PTH

LNCH AZNTH LNCH TIN( L-] T|l,q[ IN| LA7

5_.61 16 54 49 4142.94 -30.99

125.39 0 l| 29 2803.$9 -_0.92

56,61 16 54 49 4142.94 -50.99

123.39 0 Jl 2'9 Z803.$9 -30,92

56.6J |6 54 48 4142.94 -._0.99

J23.39 0 il 29 2803.59 -30.92

Oi_FERENT|AL CCWRECT|ONS

TOE .9299 rRA -.9219 TC3-4.3888 6AU .9J48

RO[ .2788 RRA -.03]3 RC3-|.DgZZ rAU .060Zl

rO¢ .5496 rRA -.tY$8 FC3-3.4234 68P 15287

80E .9707 8RA .9225 803 4.4955 fSP -820

J98,23 SNA

199.79 TAP

J24.88 ErE

128.56 ECC ,|694J |NC 2.2415 VI 29.542

58.55 RCA |04.ZI APO |32.9| vZ 55.]04

212.45 ZAC 57.6_ EfC 2?4,83 CLP-I50.95

2.06 VHP 6.052 OPA -15.I3 RAP 92.43 [CC J.2506

iN| LONG iN| RT ASC |NJ AZMTN JNJ TIME PO CST TiN |NJ _ LAT JNJ Z LONG

188.26 5|8.42 59.03 i8 3 52 3542,9 -_4,84 |77._4

82.89 5i8.41 39.0? 0 58 iZ 2Z03,6 -34.8_ 74.95

185.78 318,42 39,05 J8 3 32 5342.9 -34.84 177.84

82.89 518.41 59.02 0 56 IZ 2203.6 -5A.82 ?•.95

i85,78 518,4_ 39.03 _8 3 52 3542.9 -34,84 177.84

8Z.89 518.41 59.02 0 58 12 2203.6 -3J.8_ ?4.95

N|O-C(_J_S[ _I_CUT|ON ACCURACY OR6|? 0[TERN|NATiON ACCURACY

SGT 4102.Z 8GR 947.5 $03 243.0 ST 1426.5 52 A10.2 S| 422.6

RRT ,9|93 RRF .9865 RTF .9392 CRT .9434 CR$ -.9959 CST -.9676

SG_ 4210.2 223 .2954 R|3 ,9448 LS4 1582.6 NSA |62.0 5SA 11.2

$GJ 4194,4 8GZ 364.6 THA J2.08 EL1 |526.7 EL2 J31.5 ALF J4,_0

LAUNCH OArE MAY 3 1964 FLIGNr TIME J46.00 ARRIVAL OJTE SiP 26 1964

N[L|O_ENrRIc C_|C

RL 150.82 LAL .00

RP 107.92 LAP +.?O

RC 136.920 GL J_,52

PLANETOC[NTRIC CONIC

C3 13.802 VHL 5.7i5 0LA

LNCH A2NIN LNCN TIN[ L-i /INE

65.I0 17 45 9 4009.48

IJ4.90 23 37 4 Z893.45

65.10 IT 45 9 4009.48

]|4.90 23 37 4 2893.45

65.J0 |7 45 9 4009.48

|J4.90 23 _7 • Z893,4_

O|F¥ERENT|AL C{_RRECTJON8

T0[ .20_4 TRA -.8297 TC3-4.8446 8AU .9J38

ROE .2259 RRA -.0024 RC3-1.0289 FAU ,06064

F0E .4114 FRA -,08J4 FC3-5,8035 88P 12594

80[ .740J 8RA .8797 8C3 4.9526 FSP -766

0iSTANC[ 424.814

LOt. 222.59 VL Z6.923 GAL -4.|9 AZL 88.J4 HCA 201.96 SN4 IZS.ZZ ECC .19056 INC 1,8604 Vl 29.$42

LOP 64,54 yP 37.244 _AP 6.14 AZP 91.13 TAL 198.37 TAP 40.35 RC_ J03.81 _PO 15Z.63 V2 _5,_26

GP -54.41ZAL 130.16 ZAP 136.23 ET$ 3J?.21ZAE J27.07 ErE ?08.93 ZAC 42.21 [TC 275.73 CLP-J}J.96

37.0J RAL 91,?6 RA_ 6567.5 VEL ]1.627 PTH 2.04 VHP 5.843 DPA -10.0Z RAP 94.02 [CC 1.2271

IN| LAY IN| LONG iN| R_ ASC JNJ AZNTH JNJ TIN[ PC) CST TIM JNJ ? LAT JNJ 2 LONG

-??.85 172.60 3i6,79 64,57 J8 49 58 5409.5 -_I.03 164.5_

-27.83 88.53 3J6,78 64,35 24 ?5 l? ?293.4 -3|.0I 80.5?

-Z?.g5 I72,60 3J6.79 64.5? J8 49 58 3409.5 -31.03 J64.58

-27.83 88.53 3J6.78 64,55 ?4 ?5 ]? 2293,4 -}I.0J _O.S?

°27.85 172.60 316.79 64.57 18 49 58 5409,5 -3J.05 164._8

-27.83 88.55 516.78 64.55 24 Z5 17 2293,4 -3i.01 80.5?

NI0-COUR$E EXECUTION ACCURACY CWSIT _(TERNJNA?_ON ACCURACY

$GT 4166.4 SGR 838.9 SG5 250.6 ST 1206.? SR 546.I S| 524.0

RRT .90_8 RRr .9282 RTr ,9299 CRT ,9026 CR$ -.9954 CST -.9_44

SG8 4210.8 RZ3 ._063 Ri3 .9342 LSA 1284.3 NSA J23.8 5SA ;S.6

_Gi 4J96.3 8G2 349,5 THA 10.}I ELl 174?.0 [L? J40.6 ALF ]4,79

LAUNCH OAT[ NAY 3 I9_4 FLIGHT tiN[ 148.00 ARRIVAL OATE $EP ?8 ]964

HELIOCENTRIC C0141C

RL 150.82 LA_ .00

RP |02.88 LAP -.5|

NC 139.120 GL 8.95

PLAP,_T_ENTRZC C(_dlC

C3 12,894 VHL _.59J

LNCH AZMTH LNCH T|I_£ JNJ LAT

?3.64 18 42 40 -24.9|

J08.38 22 35 4? -24.90

73.64 18 42 40 -24.91

J08.38 22 53 47 -24.90

I10.00 0 48 58 -3|.??

|]0,O0 El 54 38 -18.40

O|FKEREN_IA_ CORRECT|ON8

TOE .4781 rR& -.8288 TC3-5.3885 8AU .9448

ROE ,|738 RRA .0028 RC3-1.0059 FAU .06268

FOE .22_O FRA -.0496 FC3-4._86 88P 1338_

8DE .5086 8RA .8788 803 5.4796 FSP -84|

01STANCE A30.257

LOt. Z_2.59 VL 26.8?Z GAL -3._0 AZL 88.8J HCA 205.J ? SM_ J22.89 [CC .19J43 INC 1,I94! V! 29.54?

LOP 62.76 VP 32.?19 GAP 8,4| AZP 9i,08 TAL 196.92 TAP 42.09 RC4 J03.4J APO 152.37 V? 35.JZ9

GP -_.3i ZAL 128.99 ZAP 140.35 ET$ 3i8.82 ZAE 128.52 [TE 205.?? ZAC 46.82 [_C 2?Z.90 CLP_5_.;?

0LA 32.36 RAL 93.38 RAO 6567.5 V[L 1|.588 PTH 2.05 VHP 3.746 0PA -5.88 RAP 95.67 ECC 1.2|??

L-J TIN( |NJ LONG |NJ R? A$C |NJ AZNTH IN| TiME P_ CST 1|_ INJ 2 L_T JNJ 2 LONG

384J.78 158.0Z 3|6.44 68.65 19 46 42 324J.8 -??.58 150.03

3031.62 97.9_ 316.43 68,63 23 46 J9 2431.6 -??,ST 89.96

3841.78 1_.02 318,44 68.63 19 46 A2 3241.8 -27.58 )50,03

303|.82 97.95 316.43 68,63 23 46 19 243J,6 -Z?.52 _9.96

2?00.82 74.89 3]8,87 76,67 J 3J 56 ZJDO.6 -55.?8 65.99

3220.?? 109.|8 313.12 60.67 22 48 19 2620.8 -22.16 10Z.O?

N|0-COUR_[ EXECUTION ACCuRAC_ CRSJT C£T[RNiN4T|ON ACCURACr

$Gr 4276.4 SGR 7?3.7 $85 263.1 ST 912.6 5R 2??.$ 5S J85.?

RRT ,9099 RRF .9689 RTF ,9308 CRT .83S5 CR$ -.98?6 CST -.8?54

$08 4345.8 RZ3 .2852 R|3 .9344 LSA 961.8 MSA 167,? $$A 75.3

$GJ 4333.8 _02 323,4 THA 9,36 EL| 947.3 EL? J47.9 ALF J4.56

J758



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

LAUNCH DATE NAY 3 1_64 FLI_M7 HN[ 150.00 ARRIVAL CArE SEP 30 1964

HELIC_ENTR]C CONIC

RL 150.8Z LAL .00

RP 107.84 LAP -,}Z

R{ J4J._D6 GL 9.13

PLANtE TO4_ENTRIC CONIC

C_ |Z.Z68 YHL _,303 DLA ?8,46 RAL

LNCH AZNrN LNCH rINC L-I TIM{ |NJ LAT

86,99 ZO 33 31 3507.44 -?Z.?6

93.0] ZI 23 44 3344,70 -?Z,Z4

100.00 ?5 37 ?8 Z913.93 -?/,83

JO0.DD Z] ? 78 3413,4A -16.87

110.00 1 59 3A Z480.37 -54.01

110.00 Z] 0 77 3419.77 -|1,4?

O/rrERENT[AL _RECTIONS

roe .3031 TRA -,SAZO TC3-5.8099 BAU ,9657

ROE .It6? RRA ,0135 RC3 -.9558 FAU .06Z49

FOE .0850 FRA .0086 rC3-4.4100 BSP I376?

BOE .3363 BRA .8A?J 8C3 3.g880 FSP -8S8

0ISTANCE 436.690

LOt. Z'ZZ.59 VL 76,82? GAL -5.61 AZL 89.35 HCA 208.39 SNA 1Z7,36 ECC .19Z63 INC .669Z Vl 29.$42

LOP 70.98 vP 37.694 GAP 6.68 &ZP 90.59 TAL ]95.46 TAP 43.85 RCA 102.98 APO 15Z.]3 V? 39.140

GP -26.95 ZJL I77.?I ZAP 143.45 EYS 370.73 ZAE J79.48 ETE ?DA.0l ZAC 50.2? ETC ZTZ.ZD CLP-154.)?

95.90 RAD 6567,3 VEL 11,561PTH _.0Z VHP 5.7|70PA -Z.50 RAP 97.41Ecc 1.2019

_NJ LONG |NJ RT A$C [NJ AZNTH |NJ rlgE PO CST TIN IN] Z LAT IN] Z LO_IG

15Z.11 316.91 71.78 Z| 31 38 Z907.4 -24,54 12A,17

1Z0.19 316.91 71.77 ?? 19 ?9 ?744.T -24.53 112,25

90.10 318.54 78.67 24 ?6 2 ?313.9 -29.]3 81.53

J?Z.97 3]4,64 6A,95 ?J 99 ?? ?813,4 -20.10 115.68

§8.13 319.48 86.33 ? 41 15 1880.4 -34.14 48,89

1L_.37 311.56 37.36 Zl 37 77 Z819.8 -13.6Z 113.78

_IO-COURSE E_£CuTION ACCURACY ORBIT 0E T{RNJNA T[ON ACCURACY

$GT 4389.? SGR 71J ,5 5_3 ?67._ ST 694.0 6R ?40.1 SS 82.6

RRT .9980 RRF .9553 RTF .9?96 CRT .7050 CRS -.8757 CST -.6724

SGB 4446.4 R?3 .2649 R:3 .95?3 LSA 718.0 NSA 171.] SSA 37.9

$GI 4435.6 $G? )09.7 TNA _.37 EL2 715,6 EL2 ]65,? ALF 14.50

LAUNCH 0AT{ NAY 3 1964 rL]GHT TIN( 15?.00 ARRIVAL OATE OCT 2 1964

HELIOCENTRIC CONIC 0JSTAI_[ 44Z,61?

RL JSD.BZ LAL .00 LO¢. Z'_Z.39 VL 76.771 GAL -5.30 AZL 89.76 HCA Ill.61 S_4A 1Z7.?2 ECC .19395 INC .24Z3 Vl 29.54Z

RP 107,81 LAP -.|3 LOP 74.?0 yP 37,669 GAP 6,99 AZP _.Z| TAL 193.98 TAP 43._9 RCA 102._5 APO ]31.90 vZ 35,15Z

RC ]4_.478 GL 1,90 GP -?&.l 7 ZAL |_.0_ ZAP I&6._3 _79 32I .4) ZA( l 30.]0 ETE ?0_,64 ZAC 33,04 ETC 771 ,56 CLP-155._3

PLANE TC_ENTR|C CONIC

C3 11.915 VHL 3.437 0LA 75.|? RAL 98.33 RA0 6367.3 VEL

LNC_ AZNLH LNCH rltelE L'I T|I,_ IN] LAr

90.00 23 6 3 30?9.0Z -??,81

90,00 19 JO 33 3907.19 -17.29

JO0.O0 0 34 34 Z69J.79 -?9.7_

100,00 ZO 8 41 3eJ9.69 -]0,56

1|0.00 Z 46 41 ?3A1.06 -34.09

110.00 ZO 33 4 3_43.1A -6,84

DIFFERENTIAL CORRECTIONS

TOE .|54| TRA -.7919 TC_-6.1697 8AU .9847

RO( .1307 RRA .0744 RC_ -.9{)_9 FAU .061_7

ro[ -,03]6 FRA .07Z_ TC3-4.4903 BSP IA081

BOE ,?0]7 BRA .7923 BC3 6.73A9 r)P -858

ll.SAl PTH

IN] LONG IN] Rr AS( IN] A?NTH [NJ T_NE

98.34 319._9 BA.46 Z3 56 3?

149.70 314.97 64.?9 ZO ]4 5

73,89 319.74 86,98 | 59 ?6

333.03 3IA.OB 6J.87 ?J 9 0

47.Z6 319.76 92.76 3 ?5 4?

1?6.99 311,a3 36.43 ZI 3? 7

N[O-COURS[ £KECUTION ACCURACY

SGT 4491.? SGR 659.0 .SG3 267.0

RRT .8858 RRF .9381RTF .9?61

SG8 4_39.8 R?3 .2418 RI3 .9302

$G! A_29,7 SG? 303.3 _HA 7.44

?.0l VNP 5.733 0PA ,28 RAP 99.?4 ECC 1.1944

PO csr TIM IN] ? LAr IN] ? LONG

Z4Z9.0 -78.Z9 89,90

5707.Z -15.65 14Z,64

?091.8 -29.86 65.09

3019.6 -J4.74 178.17

1741.1 -53.33 30,11

Z943.1 -11,20 IZ0,62

ORelr O£TERNINATION &CCuRAC_

ST 52?,9 SR ?18.Z $S 56.4

CRT .4374 ORS .5687 CST .3237

LSA 534.1NSA 190.5 SSA 51,3

EL] 533.B EL? 190.1ALr J2.40

LAUNCH 0are NAY 3 1964 FLIGHr TIN} ]54.00 ARRIVAL C_T[" OC1 4 1964

NELIO(ENrRIc CONIC

RL 150.8Z LAL .00

IP 107.77 LAP .06

RC 149.636 GL -,87

_LA_N[/O(ENTRIC CONIC

C_ 11.474 VHL 3.387

LNCH AZHTH LNCN g|NE

90.00 0 A _8

90.00 18 35 37

100.00 ] 4? 17

100.00 19 40 59

1J0.00 3 23 _6

110.00 Z0 16 10

0IFrER{_TIAL CCIRRECTION8

roe ,0Z09 rR4 -.730Z TC3-6.4859 6A_ ].0035

ROE .1Z09 RRA .0347 RE3 -,6539 FAU ,05952

rOE -.IZ96 FRA .1365 gC3-4,4909 8SP 14396

6OE ,1ZZ7 8RA .TAlO BC3 6.9418 FSP -850

oISrANC£ 446._Z?

LC_ Z'22.59 VL Z6.721 GAL -Z.99 AZL 90.1] NCA Z14.83 SNA 176._9 ECC ,19540 ]NC .1093 vl 29.54?

LOP 77.43 VP 37,643 GAP 7.73 AZP 69.91 T&L |92.4_ TAP 47.31 RCA 102,10 480 151.69 vZ 35,163

GP -?1,65 ZAL 1?2.36 ZAP 148.49 [TS 3?2.43 2AE 130.49 ETE 198.61 ZAC 35.43 ETC 270.96 CLP-|56.72

0LA 22.19 RAL 100.84 RAD 6567.4 YEA 11.377 PTH 2.01 VHP 5.780 0PA 2.56 RAP 101.15 ECC 1,1896

L-I TIME [NJ LAT |NJ LONG IN] RT ASC IN] AZNTH |NJ T|NE PO C$T TIM IN] 2 LAT IN] 2 LONG

?665.76 -26,3I 86._ 3?0.74 9{I.47 0 52 43 ?Z65._ -E7,96 77.95

3958,74 -7,67 138.44 315.58 6_.66 19 4J 36 3358.7 -11.28 131.62

Z551,5Z -29.80 63.47 5?0.70 92.46 Z _4 48 1981,5 -29,14 54.73

3747,74 6.36 14Z,2Z 314.87 60.73 ?0 43 27 31A7.7 -10.22 135,_6

?734.55 -_3.43 _9.07 3?0.32 9r.59 4 0 50 1634.3 -32.07 30.0_

3637.48 -5.26 ]3].95 3]Z.93 35.93 _I 16 47 3057.9 -7.71 129.68

N|0-CC_JR_E EXECUTION ACCURACY (_B]T OETERNJNATZ_N ACCURACY

SGT 4597.0 SGR 616.6 SG3 ?64,4 ST 4Z?.8 SR ?06.Z SS iZ4.3

RRT .8700 RRF .9169 RTF ,9770 CRT ,0216 CRS .8150 CST .?436

SG8 4633.3 R23 .?169 RI5 ,9787 LSA 424.1 N$4 Z31.1 5SA 99.0

$G] 46?3.4 SG? 30Z.1 THA 6.69 ELI 4?2.8 EL2 ?06,1 ALr .79

LAUNCH OATE NAY 3 1964 FLIGHT TII'qE 156.00 ARRIVAL CATE CET 6 1964

HELI_ENrRIC CONIC

RL 150.8? LAL ,00

RP 107,74 LAP .?5

RC 147.779 GL -3._

PLANETOCENTRJC CONIC

C3 ll,ZZO VHL 3.550

LNCH AZMT_ LNCH TIN(

90.00 0 A6 36

90,00 1B IA 20

100.00 Z ZO 34

I00,00 19 ?3 Z3

110.00 3 55 18

I10,OO ?0 5 9

OIFFERENT|AL CONRECTION$

TOE -.JOZ3 TRA -.6_79 TC3-6.7655 BAU 1,077_

ROE ,1159 RRA .O446 RC3 -.8101FAU .03747

_0[ -,?138 FRA .1987 FC3-4.4548 0SO 14719

0OE ,1545 8RA ,659_ 6C3 6,8139 FSP -839

OISTANCE 434.42'0

LOt. 2"Z?._9 VL ?6.670 GAL -_.66 AZL 90.4] HCA 218.06 SNA 1Z6.57 ECC .19699 INC .4124 Vl Z9.542

LOP 80.65 VP 37.6]7 GAP 7.50 AZP _9,67 TAL ]90.97 TAP 49.03 RCA ]01,63 APO ]91.90 v_ 35,173

GP -19.90 2AL 119.87 ZAP ]50.60 ETS 373.23 ZAE 130.74 ETE ]96.8_ ZAC 57.47 ETC ?70,38 CLP-157.90

OLA ]9,57 RAL 103.43 RA0 6_67,4 VEL 1].516 PrH ?,0] VHP 5.849 0PA 4.45 RAP ]03.13 ECC 1.1_46

L-I TI_ IN] LAT IN] LONG IN] RT A_C IN] AZRTH IN] TZNE F_ CST TIM |NJ ? LATJNJ 2 LC_G

7743.74 -?7.94 ??._4 3??,00 94.?9 ] 3? 4? Z149.? -?6.98 69.30

40G9,51 -4.16 164.69 3]6.93 (,].97 19 ?? 9 3469.5 -7.88 157.99

?443.3| -29.?Z 35.4_ 37J.86 96.6? 3 ] 18 ]643.3 -27.99 _6.89

3846.67 -3.04 J47.69 316.33 (_,25 ?0 27 30 5246.7 -6.98 1a1.12

Z|46.95 -32.44 37.3_ 321,26 ]01.41 4 31 5 1347,0 -30.53 23.68

37J5,80 -.?7 136.04 314.60 55.8Z 2] 7 _ 31|5.8 -4,75 J29._

NI0-CCX,HR$E £X[CUT|ON ACCURACY CffB|T OETCRN[NATJC_N ACCuRAC_

sGr A690,4 Sr.,R 393.4 $03 ?60.3 5_ _71.3 SR 200.3 SS 197.9

RRT .8509 RRF .897J RTF .926? CRT -.4876 CRS .8717 CST -.2Z62

SGB 47?6,5 R?3 .1914 RI3 .9?76 L$A 440.3 NSA _43.8 SSA 58.9

8GI 47|6.7 SG? 304.8 THA 6.07 [LJ 434.6 [L? 169,3 ALF 164._3

] 739



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1, 1964)

LAUNCH CATE HAY 3 J964

HEL|C_£NTR[C CONIC

RL J50,82 LAL .00

RP $07.71 LAP ,44

RC 149,906 GL -5.4|

PLANET C_C[NTR1C CC_ilC

C3 11.036 VHL 3.522

LNC_ AZNTH LNCH TJME

90.00 1 22 39

90.00 18 0 0

lO0.00 Z 53 55

]00.00 19 11 28

llO.O0 4 25 33

If0,00 19 57 56

FL|GHT T]NE J38.00 ARRIV4L CATE OCT B 1964

ClSTANCE 460.304

LOt. Z"22,59 VL 26.6Z0 G4L -2.32 4ZL 90.67 HCA

LOP 83.88 YP 32.591 GAP 7.28 AZP 89.49 TAL

GP -18,24 ZAL 112,0Z ZAP 152.50 ITS 325.85 Z4E

221,Z9 SNA IZ6,24 ECC .19823 INC .6738 vl 29.54Z

189.44 TAP 50.73 RCA I01,I_ APO 151.35 vZ 35.183

|}0.8_ ET£ 1_5.41 ZAC 59.23 ETC 269.82 CLP-159.05

DLA 12.18 R4L 106.11RAO 656?.4 VEL 11.508 PTH 2.00 VHP 5.935 OPA 6.02 R4P 105.19 ECC 1.1816

L-1 TIN[ ]NJ LAT INJ LCING INJ RT AsC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAI JNJ 2 LONG

Z647.63 -Z7.19 70.80 323.51 9#,Z5 2 6 47 2047.6 -25.76 62.42

4160.33 -1.24 169.77 318.82 61.71 19 9 Z! 3560.3 -5.D1 165.12

2353.45 -28.33 48.95 323.30 99.95 3 53 6 1753.4 -26.67 40.54

59Z9.76 -.23 152.25 318.25 60.11 20 16 57 3329,8 -4,20 145.72

2071.81 -3J.}0 26.82 322.56 104.51 4 58 25 14TI.8 -28.99 J8.38

3784.14 2.34 139.60 3|6,65 5_.89 21 I 1 3184,1 -2.15 135,40

DJFFERENTIAL CCR'RECTIC_5 NIO-COUR$[ EXECUTION ACCURACY ORBIT 0ETERNINATZON ACCURACY

TO[ -._]46 TRA -.97|3 TC3-6.9951 BAU 1.0383 SGT 4773.1 SGR 556.2 _63 254.7 ST 502.2 SR 200.1 $5 263.0

ROE .1144 RRA .0§50 RC3 -.7685 FAU .05_05 RRT .8273 RRF .86_5 RTF .9251 CRT -.7971CRS .8782 CST -.5724

FDE -,2813 FR_ .2634 FC3-4.3J8| BSP 14943 $G8 4807.4 R23 .1691RJ3 .926! LSA 556.9 NSA _19.3 SSA 56.0

BO[ .Z43Z 9RA .5739 BC) 7.0171 FSP -816 $GJ 4797.3 $62 3|].0 ?HA 5.55 ELI 528.2 EL2 114.9 ALF 16J.4T

LAUNCH DATE NAy 3 1964 FL_T T|NE 160,00 4RRJVAL DATE OCT 10 1964

H[LI(_[NTRIC CONIC 01STANCE 466.174

RL 150.8Z LAL .00 LOL ZZ2.fl9 VL 26._69 GAL -J.92 AZL 90.90 HCA 2_4.5Z _4A 125.92 ECC .20062 ZNC .9039 ¥| 29.542

RP 107o68 LAP .63 LOP 87.11 vP 37.564 GAP 8°06 AZP _9°36 TAL 187,9! TAP 52.42 RCA 100.66 APO 151,18 v2 35.193

RC J52.019 GL -?.29 GP -16.81ZAL |14,0| ZAP 1_4,22 ETS 324.Z8 ZA£ 130.96 ETE 194.15 ZAC 60.78 ETC 269.26 CLP-160.I?

PLANCTC, CENTRIC C_[C

C3 10.917 VHL 3._4 OLA 14,96 RAL 108,88 RAO 6567.4 VEL 1J.502 PTH 2.00 VHP 6.034 _PA ?.32 RAP 102,50 ECC 1°1797

LNCH AZNTH LNCH T|MI[ L-| TINqE |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH |NJ TEN[ P_) CST TIM ENJ 2 LAT INJ 2 L_G

¢)0.00 J _4 44 2564.11 -Z6.2_ 64.87 325.27 101.07 2 }7 Z9 ]964,1 -24.44 56,66

gO,OO 17 50 O 4239._7 1.3| 174.18 321.03 61.7| 19 0 39 3639,4 -2,48 16T.55

JO0.O0 _ 24 11 2Z75.66 -27.Z9 43.40 325.02 102.69 4 2 7 1675,7 -25.27 33.19

100.00 19 3 14 4003.05 Z.2G 156.28 320.52 60.19 20 9 57 3403.1 -1.T3 149.T5

110.00 4 50 30 2OO5.51 -30.02 22.05 3Z4.|8 107.08 5 23 56 1405.6 -27.44 15,85

110.00 19 53 26 3845.91 4.70 IA_.84 319.00 56.10 20 57 30 3Z45.9 .Z1 136.62

OIFFERENTZAL CC_RECTION8 NI0-COURSE EXECUTION ACCURACY CIRBJT 0ETERNINATIC_ ACCuRAC_

TOE -.32?4 TRA -,4784 TC_-7.|990 BAU |.0_6| SGT 4867.2 SGR 53_.5 SG3 2A9,2 ST 639.6 5R 201.3 55 326.7

ROE ,1140 RRA .0648 RC_ -.7323 rAu .05270 RRT .80ZO RRF .8325 RTF .9248 CRf -.9255 CRS .8777 CST -.7632

_OE -,3440 FRA .3216 FC3-4.1297 88P 15257 SGB 4896,6 RZ3 .1466 RI5 ,9257 LSA 717.3 NSA 197.7 554 51.#

8DE .5467 eRA .4828 8C3 7.2361 FSP -801 SGI 4886.Z $G2 318.6 THA 5.06 EL1 666.5 EL2 73.l ALF 163,56

LAUNC_ O_TE NA_ 3 1964 FLIGHT TiME 162.00 ARR]V_L C4TE OCT ]2 1964

H[LI C_CNTRIC C_[C

RL 15D.82 L4_ .OO

RP _02.65 LAP .8Z

RC 154.116 _L -8.96

PLANET(_ENTRIC CC/NIC

C5 10.838 VHL 3.Z95

LNEH AZNTH LNCH TIN[

g0.DO 2 24 35

90.00 17 42 57

JO0.O0 3 52 33

100.00 1_ 5_ 37

IJO.O0 5 15 49

l]O.OO 19 50 5J

0JSTANCE 472.028

LOL 222.59 VL 26.519 GAL -1.61 AZL 9J.11 HC* ?ZT.?5 SNA

LOP 90.34 VP }7.537 GAP 8.35 AZP 89.25 TAL 186,36 lAP

GP -15.59 Z_L 110.89 ZAP J55,81 ET$ 324.55 ZAE ]50.99 El_

125.60 [CC .20268 INC 1.1091 vl 29.542

54.J1RC_ 100.15 _PO 151.06 v2 35.202

]93.06 Z4C 62.15 ETC 26B,70 CLP-161.27

0L& 12.88 RAL 1||.7_ RA0 6567.4 VEL 11.500 PTH 2.00 VHP

L-J T|Nt[ JNJ LAT JNJ LONG |NJ RT AsC |NJ AZNTH |NJ T|NE

2490,42 -25.12 59.74 322.31 103.43 3 6 3

4310.87 3.61 178.17 323.57 61.90 18 54 48

2206.58 -26.17 38.58 527.02 104.99 4 29 20

4069.94 4.52 159.96 _23.07 60.42 20 5 27

1946.04 -_8.80 17.88 326,1! 109.26 5 48 15

3903.25 6.87 145.86 321.62 56.43 20 55 54

01FrER[NTI4L CORRECTIONS N|0-CCX,/R$[ ExECUTI(_N ACCuRAC_

roe -.4524 TR_ -.3733 TC3-7.3590 BAU 1.0731 SGT 4954.6 5GR 519.4 SG5 243.1

ROE .J151 RRA .0744 RC3 -.6988 FAU .050_O RRT ,7743 RRF .7995 RTF .9249

FOE -.3978 FRA .3775 FC5--4.0103 88P 15554 SG8 498J.7 R23 .1Z65 R13 .9256

80E .4523 8RA .)8Z6 BC3 7.3921 FSp -783 SGJ 4970.9 $G2 327.6 THA 4.66

LAUNCH 0ATE NAY 3 J964 FLIGHT T|N[ J64.00

6.145 CPA 8.38 RAP 109,47 ECC 1.17B?

PO CST TIN ]NJ Z LAT INJ Z LONG

1890.4 -Z3.07 51.69

3710.9 -.16 IT|.54

J606.6 -23,85 30,54

3469,9 .54 133.42

1346.0 -25.91 9.90

3303.2 2.41 139.61

C_B|T CETERN|N_T_(_ 4CCURAC_

ST 800.O SR 204.5 Ss 364.9

CRT -.9669 CRS .6221 CST -.B57!

LSA 891,2 MSA 182.6 SSA 48.0

ELI 824.2 6L2 50.6 ALF 166,06

HELI(XENTR|C C(_NIC D|$TANCE 477,868

RL 130.82 LA_ .00 LOt. Z_2,59 VL 26.469 GAL -1.Z3 AZL 91.29 HCA 2_0.99 $N4

RP 107.63 LAP J.0| LOP 9_,32 VP 37._10 GAP 8.64 AZP 89.19 T_L 184.79 TAP

RC 156.197 GL -|0.45 GP -14.52 Z_L 107,66 ZAP 157.28 ET$ 324.64 ZA[ 13|.00 [TE

PLAN_TC_ENTRIC C(_|C

C_ 10.86_ -_L 3.298 0LA |0.91RAL 1J4,62 RA0 8387.4 V[L 11.500 P_H 2.00 VHP

LNCH AZMTH LNCH TZN_ L-[ T|I41E INJ LAT [NJ LONG INJ RT ASC |NJ AZNTH |NJ TIME

90.O0 2 52 49 2424.|} -24,04 55.21 329.59 105.43 5 33 14

90.00 IT 38 5 4577.55 3,73 J81.90 326.36 62.22 18 51 2

100.00 4 19 38 2144.17 -25.00 34.31 329.Z8 |06.95 4 55 22

100.00 18 _3 57 4|3Z,32 6.6| 183.43 32_.88 60,78 20 2 50

110.00 _ 40 J5 189J.88 -Z7.5_ 14,]8 328.31 |JJ.|| 6 |J 4?

|10,O0 |9 49 49 3957,58 8,9(] |48,75 3_4.48 56.86 20 55 4?

O[FFERENTIAL CORRECTIC_48 NJO_C_qJIRS[ [XECUT_C_ ACCuRACy

TOE -,5463 TRA -,2_3 TC3*?o4_T _AU |.0_8_ SGT 303_.| _G4_ _06.5 5G3 _56.6

ROE .117_ RRA .0846 RC3 -.6888 FAU .04783 RRT .7443 RRf" .7842 RTF .9242

F0E -.4449 FRA .43_3 FC3-5.8118 BSP |5628 $G8 5060.3 R23 .|090 R|3 ,9253

BDE .5589 8RA ,Z737 8C3 7.4984 FSP -764 SG| 3049.3 SGZ 337.3 THA 4.30

ARRIVAL DATE O'_T |4 ]964

|25.29 ECC ,20491 INC 1.2945 v! 29.542

55.78 RCA 99.62 APO |50.96 v2 35.211

192,|3 ZAC 63.38 ETC 268,|4 CLP-162.33

6.265 0P4 9.25 RAP JJJ.68 ECC J.1288

PO CST TIN |NJ 2 LAT INJ 2 LONG

1824.1 -2|,69 47,32

57?7.5 ].97 173,24

1544.2 -22,44 26°43

3532.5 2,66 156,86

]291.9 -24,41 6,40

535?.6 4.48 142.46

ORBZT OETERN|NATICI_ ACCURACY

ST 9?|.3 SR 209.0 $S 438.?

CRT -.9?42 CRS .8632 CST -,907J

LSA |0?|.4 NSA 172.2 $$A 44.T

EL| 992.5 EL2 46,1 4LF |68,J3

| ;'60



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 1. 1964

LAUNCH OAIE NAY _ ]964 FLIGHT TJNE 166,00 ARriVAL CAT_ OAT _6 19_4

H[LSOA_ENTR[C CC_IC

RL 5_0.81 LAL .00

RP JD7,6D LAP 1,19

RC ]_8.Z63 GL -1|.7?

PLAN(TC_(NTRJC CO_IJC

C3 10.933 VHL 3,}06

LNCH AZNrH LNCH TIN(

90.00 5 ZO Z

90.00 17 54 _2

JO0.O0 4 45 4?

100.00 18 51 48

llO.O0 6 • 4

110,00 19 50 !

OIfFERENTJAL COIR_ECr|CN_

TOE -.659| Tea -.1547 rC3-?.5_52 _AU 1.|039

ROE .]202 RRA .0949 RE3 -,6335 FAU .04539

FOE -.4855 FRA .4866 FC3-3.5941 BSP 16065

80( .6660 8HA .1648 6C5 7.55Z3 fSP -743

O[STANC[ 485.690

LE_L 2"?Z.59 VL 26.4J9 GAL -.84 AZL 95.46 HCA 234.?Z ]HA )_4.9_ ECC .ZOrSZ ]NC 1.4693 vl 29._42

L_ 96.81 VP 5T.AB? GAP 8.93 AZP 89.14 TAL 181.25 TAP 57.45 RCA 99.C? APO 150.89 Y] 35.Z16

GP -)5,59 ZAL 104.54 ZAP 138.65 [TS 514.32 ZA[ 130,99 EVE 191.52 ZAC 64.49 [T( 16T,99 CLP-I63,3r

OLA 9.03 RAL 117.68 RAO 6567.4 vEL 15.509 PTH Z,00 VHP 6.394 CPA 9,94 RAP 113.94 [CO 1,1799

L-I TIk_ ]NJ LAT IN] LONG |NJ RT A$C ]NJ AZNTH _NJ TIN) _ csr TIN IN] 2 LAT IN] Z LONG

1363.T4 -21,89 51.16 551.11 102.15 3 59 16 1263.? -Z0.52 A3.4Z

4440.96 7.?Z 1_3.47 3Z_.39 6_,67 ]8 48 32 3840.4 _,99 J7H.77

2087.)8 -13,61 90,49 55J.78 )0B.6Z _ _O 34 1487.Z -Z1.03 _Z.29

4191,13 8.58 166.?6 3Z8.93 61.Z5 ZO 1 40 339Z.2 4.6? 160.14

184Z.Z) -16.Z7 10.87 390.76 112.70 6 54 46 1142.Z -?2,96 3.ZT

• 009,88 I0,83 151.37 3Z7._7 5T,58 ZO _6 31 5409.9 6.46 14_.Z1

NI0-C,C_JRSE EXECUTION ACCuRACy C_81T DETERMINATIC_W ACCURACy

5Gr 9510.0 5(,.R •96.6 SG5 ?90,0 ST 1J42.1 5R ?/4,6 SS 4B?.4

RRT .7129 RRF .?ZB? NrF .9150 CRT -.9674 CR5 ._34 CST -.9361

$68 5|54,) RZ5 .0937 e)] .9794 LSA 1_33.Z N$A 164.9 $$A 4],_

SGl 31_Z.5 SGZ 9•7.4 (HA 3.98 EL1 1163.0 ELZ 53.5 ALF 169.7?

LAUNCH C•TE NAT 3 1964 FLIGHT TII4( 168.00 ARRIVAL DATE OCt 16 1964

H£LJO(ENTRJC CON ZC

eL I30.BZ LAL .00

RP 107.38 LAP 1.37

RC ]60.114 GL -12.94

PLAN_T_[NTRIC CONIC

C5 I).074 VHL 3._Z8

LNCH AZNTH LNC_ T]_

90.00 3 •6 ?7

90.00 l? 3? 38

100.00 3 51 13

)OO.OO 18 50 51

110,00 6 2r Z4

110,00 19 5J )?

0|FFEREN?JAL ¢_RECT[ON_

T0( -,7683 Tea -.0008 TC3-7,54?Z BAU 1,1ZOZ

ROE .1236 eRA .503? RC3 -.60Z5 FAO .0•315

roe -.3241 F_A .5367 FC3-3.5730 B]P 16980

8D£ ,?782 eRA .I05Z BC3 ?.3{67 FSP -7?9

CI]TANCE •89.•9•

LOt. L_ZZ.59 VL Z6.369 GAL -.44 AZL 91,6Z HCA Z37.46 SNA IZ4.67 EEL ,20994 INC 1.619? vl Z9,34Z

LOP 100.05 VP 37.454 GAP 9.?4 AZP 69.13 TAL 1_1.65 TAP 39.11 RCA 9_.50 APO 130.84 vZ 33,?Z6

GP -IZ.7? ZAL 100,9• ZAP 159.99 [TS 3Z4.35 ZAE )50.97 ErE 190,61 ZAC 65,31ErC ?67.03 CLP-164.39

OLA T.ZZ RAL IZO.?5 RAO 6561.4 vEL 11.509 PTH Z,O0 VHP 6.551 CPA 10,48 RAP 116.?3 ECC 1.)8?3

L-| TIN( JNJ LA? |NJ LONG ]NJ RT A$C ]NJ AZNTH IN] TJwE _ (ST rJM ]NJ ? LAT IN] Z LONG

2508._5 -71.73 •7.31 33A.85 IOB.6Z i Z• 55 1708,4 -18.99 39,9!

4501.02 9.60 188.94 33?,63 23.23 18 41 39 5901.0 3.95 182.18

Z034,84 -??.63 ?7.05 _54.3| 310.07 3 •3 10 1434,_ -19.69 19,49

4?49.75 10.45 170.01 35Z.18 E),65 ?0 1 4J 56•9.8 6.60 165,5•

57g_.54 -_5.03 T._9 335,•4 %J•.OT 6 57 20 1196.5 -71.37 ,46

4080.89 1?.69 _34.35 390.86 _1.99 ?0 58 59 9460.8 8.9? 147,9_

MJO-_OIUR$[ EXE_UTJCIN _CCURACY CI_OJT DETERNJNArION ACCURACY

$GT 5591,2 sGR 489._ SG5 ??4.0 ST 1331.• SR ZZO.1 53 934.4

RRT .6816 RRF .6923 RTf .9159 CRT -.9547 CRS ._441 CST -,9_47

SG6 3Z14.Z R_ .0793 R13 ,9165 LSA 1442.l MSA 160.0 SSA 39,!

SGI 5Z01.9 $G? _57,5 THA 5.69 ELI 1347,9 EL? 64.T ALF J71._1

LAUNCH O4TE NAY 3 1964 FLIGHI TjNE 170.00 ARRIVAL CATE OCT ZO 1964

HELSO(ENTeIC C_WSC

RL 5_O.BZ LAL .DO

RP 107.36 L•P 1.94

RC 16Z.348 GL -13.93

PL•NET_ENTeIC CC_IIC

C3 11.Z93 VHL 3.361

LNCH AZMTH LNCH r_w(

90,DO 4 IZ J9

90,00 l? 3Z 9

100,00 3 36 II

100.00 1_ 30 54

I10.00 6 50 Zl

110.00 19 35 1Z

LOL 2'22,9_ VL

LOP 1O3.ZB YP

GP -12.0• ZAL

CISTANCE 493.279

16.519 GAL -o0? AZL 91.76 HCA ;'40.70 SNA 124.56 [CC .25?77 /NC 1.2643 vl 29.94?

37,415 GAP 9.35 AZP 89.14 T•L 160.06 TAP 60.77 RE• 97.90 APO 130.8Z V? 35.Z5_

97.49 ZAP 161.1A ET$ 3_3.95 ZA[ _30.93 [T( 189,99 ZAC 66,46 ETC 266,48 CLP-163.38

OLA 3,48 RAL JZ5.8_ RA0 656?,4 VEL 11.519 PTH _.01 VHP 6.676 OPA 10.89 RAP 118.34 [CC 1.1099

L-I TIME [NJ L_T INJ LCIN6 INJ RT ASC |NJ AZWTH INJ riME PO csr rim INJ 2 L•T 5NJ Z LONG

1297.•J -?0.98 44.ZJ 397.80 109.89 4 49 32 |632.4 -|7.69 56.7}

4360.05 11.39 192.3_ 336,09 53.9_ 18 48 9 5960.0 7,79 185.3Z

]986.69 -21.47 ?3,9• 537,45 111.51 6 9 17 )566.7 -18.39 16.31

4306.00 iZ.Z} )73.Z3 555.63 62,51 ?0 2 40 5706.0 8.46 166,4_

I734.34 -2_,64 3._ 556.54 115.76 T 19 36 1154,5 -_0,24 337,91

41|0,91 _•.4_ 137.15 954.95 56,69 21 1 45 3510.9 10,73 150.60

OZFFERENrZ•L CC_RECrION$

TOE -.92J4 Tea .18•9 rc3-?.35J? BAU J.1434

ROE .1ZZ5 eRA .IZ35 RE3 -.3761 r_U .04152

F_[ -.60Z0 FRA .8•9• rC5-3,1650 83P 174Z0

80( .9295 _RA .21?3 8C3 7.5251 FSP -769

NIO-COURS[ EXECUTION ACCuRAC_ ORBIT OETERHIN_ION ACCURAC_

SGT 53ZZ.2 SGR 486.0 SG3 226.4 ST J3_1.1 ]R ?lB.3 $S 6_3.T

RRT ,656Z RRF .664Z RTF .9195 CRT -,9Z66 CaS .8141 Csr -.9673

SGB 3944.5 R?5 ,077_ R)3 .9)97 LSA 1203.1NSA I_?,5 $SA 36.0

SGI 5991.9 SO? 367.( THA 3.46 ELI 1394.1 [LZ 81.4 •LF 1T_,69

LAUNCH OAt[ NAY 3 1964 FLI_T TJ_AE. 122.00 aRRIVAL C•T£ OCT 22 1964

HELI_[NTRZC CONIC

RL 150.81 LAL .00 LOL Z'12.39 v_

RP ]07.54 LAP ).21 LC_ 106.52 VP

RC 16•,366 GL -14.8Z GP -11,40 ZAL

PLAN(T_[NTRIC CONIC

(3 JI.397 V_L }.405

LNCH AZMTH LNEH TIl,,q[

90.00 4 97 28

90,00 11 5Z 11

|00.00 8 0 59

100.00 18 31 •5

510.00 ? 1? 56

110.00 19 55 3•

OSFF(RENTJAL CC_RECTIONS

TO[ -.9996 TRA .3OOZ TC3-?.3785 BAU 1.5467

R0( ,1319 eRA .]Z84 RC_ -.53_6 FAU .0_8_9

ro( -.38?5 re4 .6936 rc3-2.86_6 859 16848

8OE 1.0084 BRA ._257 Be3 ?,9958 _$P -68B

01$TANC[ 501,042

?6.??0 GAL .42 AZL 9).9{] N(A ?45.94 5,"1• |?A.06 [CC ,25581 1NO 1.9004 vl 29,9_?

97.996 GAP 9.87 AZP 89.16 TAL )78.46 TAP 61.4_ RCA 97.19 A_O 130,84 v? 59.158

94.01 ZAP %6Z.Z8 (TS 5_3.34 ZAE 130.93 ETA 189.44 ZAC 67.54 ETC ?65.93 CLP-166.33

OLA 3.8J RAL 1Z7.05 RAO 656?.4 VEL )J.532 PT_ 2.0J VHP 6.8)0 DPA IJ.J8 RAP 170._9 ECC 1.1909

L-I TI_( ]NJ LAT IN] LONG [NJ RT ASC |NJ AZMTH )NJ TIN) f_O CST T)M )NJ Z LAT JNJ ? LONG

1210,83 -19.47 4).?9 940.95 110,97 3 14 18 5610.6 -16.43 59.86

• 617,86 )9,09 195.74 _39,72 64,6? 18 49 9 4017.9 9,5B 18B,83

1947.50 -_.35 _|.|A _40,68 )I?.3_ 6 97 5_ )94?.3 -I?.14 13._?

4361.2Z 1_,_5 I76,44 139.30 69,?9 ?0 • ?6 9761,? I0.Z3 |69,60

J716. JO -ZZ.7D 2.B| 339,44 JJ6.?? ? 41 92 JJJ6.J -18.99 333.64

4160.39 16.2/ 159.91 938.02 39.48 ?l 5 14 3560.A 12,04 133.19

NI0-COU_$[ [_JECuT|ON ACCURACY CIRS|T 0[T[RNINAT|ON ACCURACy

SGT 53_Z._ Srl,*R 4?6.9 $G3 210,4 ST 169_,4 SR ZSZ,8 55 614.Z

RIRT .6)]7 II_ .6|_6 RTF .9167 CRT -,9Z40 CR$ ,8149 CST -.9747

SGB 5349.6 RZ3 .0_70 R|3 .9??0 LSA 1811.Z NSA 155.8 $SA 3(.I

$GJ 5_30.3 ]G? _76,0 THA 3.56 ELJ J?09.0 EL? 88.9 ALr 172.23

178)



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH 0ArE NAy 3 1964

HELI C<ENTR1C CONIC

RL 150.82 LAL .OO

RP 107,_ LAP J.87

RC 166,367 GL -19.35

P_AN(TC_ENTRIC CONIC

C3 11.996 VHL 3.464

LNCH AZNTH LNCH rlN_

90,00 3 2 10

90.00 17 32 39

_DO.O0 6 24 3Z

100.00 18 53 18

llO.O0 ? 33 8

110.O0 19 59 11

FL|GHT T|NE J74,00 ARRZVAL CiTE OCT 24 1964

D|$T4NC[ 506.783

LOL _'22.59 ¥L ZA.ZZZ GAL .82 4ZL 92.03 HCA 247.|9 SNA 1Z5.77 [CC .?1911 ]NC ?.0Z93 ¥1 ?9.542

LOP 109.77 vP 57.36? GAP 10.|9 AZP 89.Zl TAL 176.88 TAP 64.07 RCA 96.65 4PO 130.89 V? 35.Z44

GP -J0.BZ ZAL 90.50 ZAP J65.}? ETS 5Z2.38 ZAC |30,90 lYE |88.95 ZAC 68.|8 [TC 263,38 CLP-I6T,30

0LJ Z.ZJ RAL 150.24 R&O 6362.3 VEL |J.549 PTH Z.0Z VHP 6.992 OP4 11.36 RAP 125.23 [CC 1.192|

L-| TIME JNJ LAT ]NJ LONG |NJ RT ASC |NJ 4ZNTN IN| TIN| PO CST TIN IN| 2 LAT ZNJ 2 LONG

Z|67.86 -18.4J 38,54 344.28 J1|.90 9 38 18 1367.9 -15,27 31.27

4674.80 14.75 J99.J2 343.55 65.34 18 30 54 4074.8 11,30 |92.12

1902.16 -19,29 |8.6Z 543.89 113.Z9 6 96 |4 1502.2 -19,97 |1.40

44|3.7] J5.59 179.69 ]43.|} 84.17 ZO 6 34 5819,? 11.99 172.71

1681,16 -21.65 ,66 342,?1 117,14 8 3 l0 1081.2 -17.82 353,6|

4209.49 17.88 162.74 341,87 60.}? 21 9 20 3609.5 15.81 J36.00

OZFF[RENTJAL C_RECTION8

roE-J,IJ49 TRA .4738 TC3-7.1949 BAU 1.1586

ROE .J 39J RR4 .1376 RE3 -.4967 FAU .03600

FDE -.6109 FRA .6847 FC3-2.998| eSP 16_44

80( 1.123| 6RA .4934 8C_ 7.2120 FSP -660

LAUNCN OAT[ M4Y 3 1964

H[LJO¢ENTR|C CONIC

MAD-COURSE EX[CUTJON ACCURACY C_'81r 0ETERNZNATION 4CCURACr

$GT 532J.5 $6R 4?2.5 $03 Z03.3 Sr |864.6 SR 240.3 $5 645,0

RRT .5789 RRF .5795 RTF .9267 OR? -.9077 CRS .8139 C$T -.9802

$08 5_92.3 R23 .0494 R|3 ,9269 LSA 1981.2 NSA |96.6 SSA 31,8

$01 5328,5 $02 384,8 THA Z.93 ELI 1877,3 [L2 ]00,2 4LF 173.31

rLJGH? rill( ]76.D0

OXSTANCE 512.499

ARRZVAL DATE C_T 26 1964

RL J30,82 LAL .OO

RP 107,5| LAP Z.O$

RC 188,351 GL -|6.14

PLAN(TC_ENTR_C CC_d|C

C3 1Z,900 VHL 3.538

LNCH AZNTH LNCH TIM(

90.00 5 _6 |9

eo.oo 17 54 Z3

100.OO 6 47 98

lO0,O0 |8 55 26

1|0.00 ? 38 58

1|0.00 20 2 57

L_,. Z22.59.vL

L_ 113,01 VP

GP -|0,3J ZAL

26.J23 GAL 1.35 AZL 92.|5 HCA 250.43 .914 123.48 [CO .22262 [NC 2.J522 vJ 29.542

37.337 GAP 10.53 AZP 89.26 TAL |?5.29 TAP 65.72 RCA 95.98 APO 150,97 V2 55,248

87.00 ZAP 184.40 Eg8 3E1,61 ZAE |50.88 Er£ 188,52 ZAC 68.97 ETC 264.84 CLP-168.23

OLA .88 RAL 133.45 RAD 6587.5 V[L |1.52| PTH 2.02 VHP 7.163 DPA It.A3 RAP 125.63 ECC 1.2057

L-I T|N( JNJ LAT JNJ LONG |NJ RT A$C JNJ AZMTH [NJ TJN[ _ C$T ?JN JNJ 2 LAT |NJ 2 LONG

2|29.09 -I?,41 36.)4 347.76 I|2.69 6 | 48 |529.1 -14.18 28.93

473|.02 |6._8 202.52 347,5_ 66.51" J8 53 16 4131.0 12.97 199.41

1865.69 -J8.29 16.37 347.36 1|4.06 7 19 4 1265.? -54.89 9._3

448_.65 IT.J6 J_2.88 342.|2 65.|4 20 9 56 3869.6 |3.67 125.83

1649.8] -20.65 358.76 346.|5 1|7.87 8 24 26 ]049.8 -16,76 331.80

4258.30 19.50 165.60 345.88 6J.35 2J J3 56 3658.3 13.93 158.73

OIFFERENTIAL COrRECtION8 N|0-CC_IR$[ [x[CUTION ACCURACY ORB|? 0C TERNJNA TION 4CCUR4CY

TO[-|.2396 TRA .6918 TC_-6,9770 8AU |.|685 $GT 54_0.5 $(_ 46_.5 $03 192.3 5T 2039.1 SR 246.9 SS 676.9

ROE .1436 RRA .|48| RC) -.4604 FAU .03386 RRT ,5449 RRF .542| RTF .9277 CRT -.8954 CRS .8066 CsY -,9846

gO( -,6577 FRA .7298 FC_-2.5451 BSP 17J7] $08 5450.7 R23 ,0403 RJ3 .9279 LSA 2|56.? NSA 157.4 534 29.6

80[ 1.248! 8RA .6683 8C3 6.992| FSP -644 8GI 5456.5 SGZ 39_,2 T_A Z.70 [L1 203J.0 EL_ 110,5 ALF 17],_1

LAUNCN Dare NAy _ ;964

H[L1_[NTRJC CONIC

FLIGHT TIldE 178.00

0JSTANC[ 9|8.|86

ARRIVAL OATE OCT ZB 1964

RL 150.82 LAL ,00

RP 102.90 LAP Z.18

RC 170.316 GL -|6.39

PLAN{gOCENTRIC CON|C

C) 13,|22 VNL 5.622

LNCH AZNTN LNCff TIN_

90.00 3 69 33

90.00 J? 56 23

100.00 ? 10 5|

100.00 18 38 3

110.00 8 |8 |6

I|0.O0 20 7 |0

LOt. _2.59 ¥L Z6.J25 GAL 1.84 AZL 92.2? NC4 253.67 SNA |25.19 £CC .Z2651 INC 2o?203 Vl 29.547

LOP |16.26 vP 32.307 GAP 10.89 AZP 89.36 TAL 125.69 TAP 67.5? RCA 95.Z9 4PO |5|.09 V? 35.ZSZ

GP -9.85 Z_L 8_133 ZAP 165.38 E?S 3Z0.42 ZA[ 150,86 ETE 188.13 ZAC 69.73 [TC 764.31 CLP-|69.14

0LA -.78 RAL 136.65 RA0 6567.3 VEL 11.598 P/H 2.03 VNP 7.343 _PA 11,42 RAP 128,0Z ECC 1.ZI39

L-1 T|NE JNJ |AT |NJ LC_G IN| Rr A$C IN| AZNTH |NJ TIME PC, CST TIN IN| 2 LAT IN| Z LONG

2094.34 -|6.48 34.01 351.40 115,_6 6 24 47 I494.3 -13.18 26.89

4786.39 17.76 205.93 351.67 67.38 J8 36 9 4186.6 14,36 198.71

1833.12 -17.37 14.38 350,98 114.71 ? 41 25 1233.1 -13.90 ?,3?

4523.05 18.66 J86.14 55|.27 66.21 ?0 13 28 3925.0 15.29 178.97

1622.|0 -|9,76 357.1| ]49.72 118.48 8 43 16 102_,| -15.80 350.Z2

4J08.84 21.06 168.30 )50.04 62.4} Z] |8 36 3706,8 17.Z0 16|.30

D|FFERENTIAL CORRECTIONS

T06-1.362¢ TRA .8415 TC5-6.?096 8AU 1.1794

R0£ .J3_Z RR4 .|584 RC3 -.4234 ¥_U .05J80

rOE -.66|4 FRA .2728 FC3-2.0981 85P 12328

80£ 1.3739 8RA .8363 8C3 6.2229 rSP -626

NIO-COURS[ ExECUT|ON ACCURACY C_R8|? OETERNINATION 4CCURACr

$GT 5484.4 $C41 464.3 $53 1_|.2 51 2204.2 SR 293.9 $S ?0_.0

RRT .5|06 RRF .5049 RTF .9291 CRT -.8806 CRS .8007 Csr -,9878

$GB 5504.0 RZ3 .0325 R|3 .9292 LSA 2322.2 NSA 138.9 5$4 22.6

SGJ 5489.5 SGZ 398.9 TNA 2.49 ELI 2215,6 EL? 119.7 ALF 174.19

LAUNCH DAr[ NAY 3 J964 F_ZGHT T[N_ |80.00 ARRIVAL CATE OCT 50 1964

H[_|O¢[NTRIC COI|C

R_ 130.82 LAL .00 LOt. _Z.59 ¥L

RP 107,49 LAP 2.38 LOP ||9.50 vP

RC 172.Z65 GL -|8.92 GP -9.44 ZAL

PLAN[T(_[NTN|C C01¢|C

C3 13.873 V_L 5.725

LNCH AZMTH LNCH T|I_

90.00 6 12 48

90.00 17 58 49

|00.00 ? 33 8

|00.00 19 | |0

tJO.O0 8 _9 4

|10.00 _ |1 43

OZFFERENT|AL CCIIR[CTI(_I8

70(-|.4992 TRA |.0450 TC3-8.3987 8_u 1.189J

ROE .1618 RRA .|684 RC3 -.3859 FAU .01980

FO[ -.8838 FRA .8|54 FC3-|.859_ BSP 1758J

80[ 1,9079 BR4 J.0985 8C3 8.4|03 rSP -6J0

0|STAKE 523.844

Z6,028 6AL 2.35 AZL 92.38 P/CA 236.92 SNA J22.91 £CC .23065 |NC 2.3843 V| 29.342

32.277 GAP ||.23 AZP 89.46 TAL 172.10 TAP 69.02 RCA 94.56 APO |31.Z3 VZ 33.235

80.J0 ZAP 166.32 ETS 318.99 ZAE 130.84 ETE 187.79 ZAC 70.47 [TC 263.78 CLP-170,03

DL4 -2.16 NAL 139.83 RAD 636?.5 VEL 11.630 PTH 2.04 VHP 7.934 DPA 11.32 RAP 130.41 CCC 1.2283

L-_ TIME |NJ _AT JNJ LONG [NJ RT ASC IN| AZM?H JNJ TIN| P_ CST TIN [NJ 2 LAT IN| 2 LONG

Z063.?0 oJ5.84 32.|5 3_3.|5 ||3.9J 6 47 Jl ]465.? -JZ,Z8 29.08

484J.54 J9.|3 209.36 3_5.94 68.?3 18 59 31 424J.5 |6,09 202.02

1804.55 -18.55 12.66 354.?2 ||3,Z_ 8 3 13 |204.6 -13.02 5,65

45?5,93 Z0.08 |89.43 3_5.55 6?.38 20 J? 26 5975.9 16,84 182.13

|598.]4 -|8.9? 385,69 393.42 |18,98 9 5 42 998.J -14.96 34_.87

4355.|| 2_.55 |21.45 394.34 83,60 2) 24 IB 3755.| |8.82 164.30

M|0-¢C_J_$1[ [XI[(UT|ON ACCURACY ORbiT D(T[RNJNAT|ON ACCUR4C¥

8GT 5533.4 SGR 460.3 803 |85.3 ST 2360.2 SR 261.0 $$ 727.?

RRT .4760 RRF .46?6 RTF .9305 CRT -.8694 ORS .7960 CST -,9905

$G8 5552._ RZ3 .0254 RJ3 .9306 LSA 24?8,2 NSA 160.9 $SA 75,8

80| 553?.8 $02 404.5 ?HA 2.28 ELI 2321.1 EL2 |28.4 4LF J74,49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

L4UN(N OAr[ nAY 3 1964 fLIGHT TIN{ 182.00 ARRZV_L CAr£ nov I 1964

HELIOCENTRIC CC_;C 0IS?ANC£ 529.162

RL 150.81 LAL .00 LOt. Z'ZZ.39 VL 26.031GAL Z,89 *ZL 92.50 HCA 260.16 SNA ]ZZ.63 ECC .23313 INC Z.4958 vl 19.S42

RP 1O?.48 LAP Z.46 LOP 122.75 VP 3?,246 GAP 11.63 AZP 89.57 TAL 170.3l TAP ?0.67 RCA 93.79 APO 131.46 VZ 59.257

RC 174.190 GL -]?.]3 GP °9.06 ZAL 76.73 ZAP 167.11ETS 317.29 ZA[ 130,81 [T[ 187.47 ZAC 71.18 £TC 163.16 CLP-170,94

PLANETOC{NTRIC CO_NZC

C3 14,777 YHL 3,844 OLA -3.46 RAL IAZ.9? RAe 6367.6 VEL 11.669 P?H 2.05 VHP 7.736 DPA 11.14 RAP 131.81 [CC 1,1431

LNCN AZNTN LNCH ?IN[ L-| TINE 1NJ LAT |NJ LONG |NJ RT ASC iN] AZNTH IN] TINE PO CST TIM IN] Z LAT IN] Z L(_AqlG

90.00 6 35 0 Z037.Z4 -14.91 30.56 359.01 114,36 7 8 58 1437,2 -1].30 Z3.54

90,00 17 4] 40 4895.85 20.45 212.81 .34 69.98 19 3 16 4295.9 12.54 205.34

100.00 ? 54 44 1780.06 -15.84 |1.19 358.37 113.69 8 14 24 1180.1 -12.25 4.24

]00.00 19 A 38 4626.Z7 21.AI 191.74 359.95 68.63 ZO Zl 46 40Z8.3 18.32 185.31

I10.00 8 39 16 1578,0Z -18.}0 354.5| 357,ZZ 119.39 9 25 34 9T8,0 -14.25 347.74

]]0.00 ZD ]6 35 4403.07 23.97 174.45 _56.76 64,87 Z] 29 58 3603.1 20,3_ 167.15

oJrF[R[NTJAL CC_[CTJON$ HJD-C_R_[ [xECuTJCN AC(URACY C_RBJT D[T[RNJNATJON ACCURACY

TD[-],6300 TRA 1,26J3 IC)-6,0AOD BAU J.195Z 5GT 5569.0 $GR 456.2 $(,3 ]79.2 $1 Z498.Z 5R 268.8 $5 744,9

RO£ .J72] RRA .]782 R{_ -.3476 FAU .02?72 RR? ,440_ R/_F .4506 R_F .9313 CRT -._593 CR$ .79]3 C$T -,99Z0

FD[ -.TDJJ FRA ,8601 FC3-1,6240 85P J7666 SG8 5987,6 RZ) .020_ R_3 .9314 LSA _6J_.5 NS4 164.1 554 24.1

80E ];6390 8RA ].Z740 8C3 6.0500 F]P -588 SG| _57Z,6 SGZ 409.] ?HA _.08 ILl _508,9 EL2 136.9 ALF 2?4.70

LAUNCH OAT[ HA_ 3 J964 FLIGHT TII_. |_4.00 ARRIVAL OAT[ N_V 3 1964

H[L[O([NrR|( CONIC 0|$TANC[ 5J_,053

RL 150.8Z LAL .0(3 LOt. ZZZ,59 ¥L 15.984 CAL 3.45 AZL 9Z.00 HC_ 263,41 SNA IZZ.35 £CC .Z599T I_C Z.6049 vl 19.542

RP 107,48 LAP Z.59 LOP 116.00 vP 3T.ZIS GAP |Z,0$ AZP 89._0 TAL 168,9Z T_P ?Z.5} RCA 92.99 APO 151.71 v] 55.259

RC ]?6.0_ GL -1_,13 GP -B.?3 ZAL ?_.44 ZAP 1_.06 {TS $1_,19 ZAE 130.81 [T[ 187.18 ZAC ?1 ,87 [TC Z62,75 CLP-171.SZ

PLAN(TO(ENTRZC CONIC

C_ 15.646 VHL 5.9810LA -4.67 RAL 146.0_ R&0 6_S7,6 VEL 11.715 PTH Z,06 VHP 7.950 OPA 10.90 RAP 133.Z0 _CC 1,2608

LNCH AZNTH LNCH TINNE L-1 T[N_ JNJ LAT _NJ LON_ IN] RT ASC ZNJ AZNTH _NJ TIHE F_O C$T TZN JNJ 2 LAT JNJ 2 LONG

90.00 6 56 Z6 2015.04 -_4,Z8 Z9.13 Z,97 114.71 ? 30 I 1415.0 -10.83 22.25

90.00 I? 44 33 4949.4? 21.67 Zl6.Z? Ao83 7].}1 19 ? Z] 4549.5 18.91 208.68

IO0.O0 8 1_ 33 1759.?Z -15.Z3 9.99 Z.50 1|(_,03 8 44 54 1159.7 -11,61 3.07

]00.00 ]9 _ Z5 46_0.0_ ZZ.66 1_,0_ 4.45 69.96 ZO 26 Z$ 4080.0 19.72 188,51

110.00 9 18 4? 1561.8Z o17.76 353.57 1.10 1]9.?0 9 44 49 961.8 -13.68 346.84

110.O0 20 El 41 4450.66 Z5.31 177.50 }.Z8 66.2Z Z] 53 53 3850.7 21.88 ]70.03

0|rFER[NTIAL CC_R_CTION_ H|0-COUN$[ IX[CuT[ON _CCuRACY O1_8IT _[T[RN_NATIC)N ACCURACY

T0[-I.7690 TRA 1.4681 TE3-5,6680 8AU 1.Z0Z5 $GT 5609.} $GR 451.? $G} 173.6 ST 2630.0 $R 276,2 55 761.2

ROE .1834 RRA ,1871 RC} -.3109 FAU .0758? RRT .4030 RRF .3934 RTF .9331 CRT -.8517 CRS .7894 C51 -.9935

Y0[ -,?ZOl rRA .9016 FC1-I.4]}Z 85P 11845 $08 5627.5 RZ} .0147 _13 .9131 LSA 2746.7 MSA 166.6 SSA 22.6

80E 1,7785 eRA 1.4999 8C3 5.6765 rSP -572 5G| 56]2.3 SGZ 412.8 ?HA 1,88 ELI 2640.5 ELZ 144.2 ALF 174.87

LAUNCN OAr( NAY 3 ]964 FL(GHT TIN( 166.00 ARRIVAL _£ NOV 5 1_64

N[LI(XENTRIC CO_IC

RL 150.62 LAL .00 L_ _Z.39 VL

RP 1O?.il LAP 2.21 LOP 129.23 VP

RC 177.986 GL -17,22 GP -_.4Z ZAL

PLANd[TOCENTRIC CONIC

C3 ]7.105 VHL 4,136

LNCN AZNTH LNCN TIN(

90.00 7 17 1

90.00 17 46 24

I00.00 6 35 }7

100,00 19 IZ 19

110.00 9 37 3A

]]0,00 20 Z? 1

OIrFER[NTIAL COIRR(CTIONS

;0[-].91]Z TRA J.?Z_9 TC3-_.27_7 BAU |.108J

RD[ ,]960 RRA .1958 RC} -.Z73] FAU .0_d01

FO[ -.7373 FRA .9431 FC1-].ZJ63 ESP 17997

80E 1.971Z BRA ].7199 8C3 3.Z819 FgP -556

0IS?ANCE 540,596

E5,938 GAL 4.04 AZL 9Z,71NC4 266.66 SNA 12Z.06 £CC .Z4521 INC ?.7127 vl 2g.542

31.184 GAP 1Z.4_ _ZP 89._4 ?AL 167,54 TAP ?3.99 RCA 92.15 APO 152.02 ¥Z 35.Z60

70.24 ZAP 168.87 [T$ 31Z.93 ZA[ 150.79 £TE 166.92 ZAC ?2.55 [TC Z62.25 CLP-;72.69

0LA -5.60 RAL 149,08 RAO 6567,7 _[L 11,768 PTH 2.08 YHP 6.177 DP_ 10,$6 RAP |37.59 [CC 1.26|5

L-I T|N[ IN] LAT JNJ LONG IN] R? A$C IN] AZNTH IN] TIM[ P_ CST TIM IN] 2 LAT 1NJ 2 LONG

1997,13 -I}.77 28.16 6.99 114.99 7 50 18 1397.1 -10.29 2|.21

5001.35 ZZ.?8 219.75 9.41 72.71 19 11 46 4402.3 20,20 2]Z.0_

1743.58 14.75 9.03 6.50 116.30 9 4 40 1143,6 -11.10 2.15

4731.13 23.81 199.44 9.05 71.37 20 31 20 4131,1 2].03 191.73

1549.59 -17.35 35Z.87 5,06 119.93 10 _ 24 949.6 -13.24 3_6.1Y

4491.88 Z6.57 160.59 ?,gl 67.66 21 41 59 5897.9 Z3.31 1_2.95

NZO-COURS[ EXECUTION ACCURACY C_RBZt O[TERNINAI|ON ACCURACY

_GT _643.5 _GR 446,9 $G} ]66.0 ST _747,5 SR 2_3.7 55 774.0

RRT °}686 RRF ,3556 R?F .9347 CRT -.8457 CRS .7886 CST -.9946

SO8 3663._ RZ} .0100 RJ3 .9348 LSA Z863,5 NSA 169.6 $5A ZI.2

SOl 5645.9 $GZ 4_5.2 ?HA ].66 ILl 175_.0 [12 }1D.B 4LF J74.99

LAUNCH _Ar[ NA_ ) 1964 FL|_? T|_ |88,00 ARRIVAL CA_E NOv 7 ]964

_LIOCCNrR/C CONIC

RC |_0.67 LAL .00 cOL 127.59 VL

RP 107.47 LAP 2.81 LOP ]_Z.50 vP

RC |?9.855 GL -|7,15 GP -8.14 ZAL

PLAF_ET_ENT_I_ CONIC

C3 ]6.37_ VHL 4,310

LNCH AZMTH LNCH ?IH(

90.00 • 36 AZ

90.00 17 51 11

100.00 8 34 47

100.00 19 16 48

110,00 9 55 34

I_0.00 ZO }Z _0

DIFFERCNT|AL CC_'R_CTI(_IS

TO[-E.03?] TRA ].9_40 TC3-4.8730 eA_ 1.111_

ROE ,2101 RRA .2030 RC3 -.ZA09 ¢AU .01227

rOE -.7539 _RA .9850 FC3-I.0377 BSP 18138

80E Z.0676 BRA 1.9943 8C3 4.6?89 FSP -541

OISTANC[ 546.091

25.89Z G_L 4.6_ AZL 97.82 HCA 269.90 SNA lZl,8Z ICe ,15082 INC Z.8196 v! 29.5_2

}?.]_Z GAP ]_._9 AZP 90,00 rA_ 165.76 _AP 75.6? RCA 9|.26 APO 152,36 ¥_ 35.26_

67.13 ZAP 169.6_ ITS 310.16 ZAE t30.77 ErE 186.68 ZAC 73._2 £rc Z61,7_ CLP-|23.55

OkA -6,84 RAL l$Z.OZ RAO 6_67.8 V(L 11.830 PTH Z.10 VHP 8,419 OPA 10.Z0 RAP 139,9_ ECC ].305u

L-[ TIN( |NJ LAT |NJ LONG IN] RT A$C IN] AZNTH IN] TJN[ P_ C$? Tin JNJ 2 LAT IN] 2 LC_C

198_.53 ~13.$8 17.16 11,06 11_.19 8 9 46 1383,5 -9.8? ZG,43

3054.42 Z}.79 Z2},Z} 14,06 74.17 19 16 26 44_4,4 21.39 215.3_

1731,64 -14.39 8.}} ]0,35 _16.49 9 13 38 1131.6 -10,71 1.47

4761.5A 14.67 ZOZ,BI 1}.71 71.65 Z0 36 29 4161,5 22.28 _94.97

1_41.33 -17.02 }31,}9 9.06 120.08 10 21 13 941.3 -17.91 345.71

4544,61 27.74 183.?Z JZ,61 69.16 21 48 15 3944.6 24.66 ]75.91

NI0-COURS£ [X_CUTION ACCURACY ORB|T 9[T[RNINA TION ACCURAC_

SGT 5671.7 SGR 441.7 $G3 161.6 $? 2851.0 SR 291,] S$ ?84.0

RRT .3}1_ Rff_ .3178 RTF .9366 CRT -.8413 ORS .7891 CST -.9956

$G8 3669.8 RZ} .0060 R]3 .9366 L$A 296_.0 NS4 ]?2.5 $SA 10.0

SGI 562A.5 $GZ 416.5 THA ],49 ELI 186],_ EL2 156.8 _LF ]75._8
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. t, 19643

LAUNCH OAT[ MAY } |964

HElIOCENtRIC CONIC

RL 190.8Z LAL .00

RP ]07.(8 LAP z.gz

R( ]B].?04 GL -]6,96

PLANETC)_ENrR|{ CONIC

C_ Z0.198 VHL 4,909

LNCff AZMTH LNCH TIME

90.00 ? 55 Z6

90.00 J7 56 13

100.O0 9 13 Z

]00.00 19 Zl 18

]|0.O0 ]0 |Z 43

ll0.O0 20 38

fLIGHT T|l_ 190.00 ARRIVAL OA_[ NOV 9 ]964

0ISTANC£ 581.53Z

LO¢ 72Z.59 VL ?5.847 GAL 5.31 AZL 92.9) MCA ?73.15 SNA

LOP |95,78 vP 37.110 GAP 1}.36 AZP _.|6 TAL 164oZ0 TAp

GP -7,89 ZAL 6A.J8 ZAP 170.33 ETA 305.92 ZA[ 130.79 ErE

I71.55 ECC .2570J [NC Z.9_67 vl _9.34Z

77.35 RCA 90.51 APO 15Z.60 VZ 99.299

IB6,45 ZAC 75.88 £rc 26].90 CLP-ITA._J

OLA -7.T8 RAL 194.87 RAO 6567.8 YEL JI.903 PTH Z.ll VMP

L-J T|NE |NJ LAT |NJ L(_ICG [NJ RT A$C |NJ AZMTM |NJ T|M[

1974.ZI -13.10 26.8I IS,l? 11_.33 8 Z8 21

9109.66 Z4.70 226.71 18,76 7_.69 19 Z! 19

|713.89 -IA.I9 7.88 1A.64 1J6.6I 9 AJ 46

4831.Z| Z$.82 206.Z0 16.A3 7A.39 20 41 SO

J937.00 -|6,92 }SZ,14 I3.09 IZ0.|6 10 }8 ZO

4590.86 Z8.82 186.89 17.37 70.77 ZJ 54 _7

O|FFERENTIAL CORRECTIONS MJO-CCSJR$( [RI[CUT|C_I ACCURACY

TO[-Z.ZO_4 TRA _.Z575 TC 3-A.4_3 6AU |o_117 5¢T 569Z._ $_* 435.1 SG3 157.S

ROE .ZZ?O RRA .Z096 RE} -._08A rAU .02048 RRT .2936 RRF .2POl RTr .93P_

rOE -.7678 FRA J.0287 FC3 -,873) BSP 18|81 $GB $708.8 RZ_ .[)0_3 RJ3 .9387

80( Z.ZlA9 8RA 2.2671 8C3 4.468| FSP -�ZZ $GI 5693.6 $GZ 416.8 THA 1.30

LAUNCH 0ATE MAY } J96A FLIGHT T|N( 192.00

8,678 OPA 9.?? RAP J42.95 [CC ].3341

P_CST T|_ IN| _ LAT iN| Z LONG

137A.2 -9.59 19.89

4903.? _Z.49 _18,74

11Z3.9 -J0.4_ 1.07

4Z31.Z _9.4_ 19_.Z]

997,0 -IZ.78 }49,4?

3990.9 29.93 J78,90

ORBIT 0(TERNINATZON ACCURACY

ST _936,9 SR 298.9 SS 790.0

CRT -.8_78 CR5 .?897 CST -.9967

LSA 3050,2 MSA 179.6 SSA 18.8

ELJ 7947.0 EL? |6_.4 ALF 175,12

H[LIO_EMrRIC CONIC 0I$TANCE 556.910

RL ]50.eZ LAL ,O0 LOt. Z2z.5g VL Z3.80Z GAL 6.00 AZL 93.03 HCA 276,40 SMA I71.30 ECC

RP 107.48 LAP 3,0_ LOP I39.00 VP 37.087 GAP I3.85 AZP 90.34 TAL |62,63 TAP 79.03 RCA

RC 183.933 GL -Je. TZ GP -7.65 ZAL 61.33 ZAP I71,01 [TS 3_3.14 ZA£ J30,72 (T[ 186.29 ZAC

PLAP_t[?OCENTR]C CC_II C

C3 ZZ.300 VHL 4,7_ 0CA -8,68 RAL 187.63 RA0 6_67.9 VEL 1|.987 PTH Z.14 VHP

LNCH AZNT_ LNCH T]_ L-| TIN( |NJ LAT IN| LONG [NJ R? ASC IN| AZMTH _NJ TIME

gO.O0 8 J3 JZ 1969,|Z -JZ.96 Z6.5I |9,30 |IS.A0 8 46 I

90.OO 18 O 27 5155,99 Z5.50 230.18 23,50 77.25 19 26 Z5

I00.00 9 30 ZO 17Z0.ZS -14.04 7.66 18.73 1|6,66 9 _9 0

I00.00 19 29 99 4880.08 Z6,67 209.58 23,19 73.97 ZO &7 19

JlO.O0 IO Z9 0 J936,9S -I6,90 352.12 17,14 |ZO.16 JO 9A 37

110.00 _0 A3 AS A636.55 79,80 190.08 22,18 72.A_ 2? I S

O|_FERENTIAL CCI_RECT]ONS M_O-COUR_[ (X[CU_JON ACCURACY

T0(-_.3576 TRA Z,_4_9 TC3-4.0_O9 gAU I.ZI|7 SGT 37J_.3 $GR 4_.0 SG3 JSZ.3

ROE .1431 RRA .ZJ47 RC3 -.|783 FAU .01884 RRT ._343 RRr .Z4|| RTF ,9404

FOE -.7828 FRA 1.0710 FC3 -.7314 85P 18506 SGB 5726.5 RZ3 .OO05 RI3 .9404

00( Z,_703 _RA Z.SSZO _C3 4.0f44 rSP -907 _GJ _713,4 5GZ 419,7 THA 1.J0

ARRIVAL _ATE NOv J| J964

• Z6368 [NC 3.0S43 vl Z�,5tZ

89,31 APO J53,28 vZ 39.298

?4,93 E?C 160.83 CLP-I?3.?7

8,954 CPA 9._g RAP |44.71 (CC ].3670

I=_ C$T TiM IN| Z LAT ZNJ Z LONG

1369.1 -9.4_ 19.60

_596.0 23.49 22_,09

1120.9 -10.39 .82

4780,I _4.48 Z01o46

936.6 -12.77 _49,49

40_6.5 77.11 181.9_

ORB|/ OETERNINATZC_I ACCURACY

ST 3012.3 SR 309._ Ss ?95.8

CRT -.836| CRS .797_ CST -.9969

LSA 3125.A HSA 178.0 5SA 17._

ELI _07_.1 EL2 166.9 ALF 175.14

LAUNCH _Ar[ NA_ 9 1964 ?LIGHT TIME 194.00 ARRIVAL CAT( NOv 13 1964

H(LXO_ENrR|C CONIC

R_ [50.8Z LAL .00 LC_ 727.59 VL

RP ]07.49 LAP 3,10 LOP |4Z.Z9 VP

• ( ]89.941 GL -|6.4Z ?P -7.44 ZAL

PLANET(_,ENTRIC CONIC

C3 Z4.GZS _HL 4.96_

LNC_ AZM_H LNCH TIHE L-J TiM( IN| LAT

90.00 8 Z9 56 1968.18 -|Z.93

90.00 18 4 90 5Z05._9 _6.19

100.00 9 46 40 17_0.64 -I4.09

]00.00 19 _0 A8 _9Z8.13 77.4Z

1J0,00 lO 44 Z3 1939.88 -|?.OZ

110.00 ZO 49 34 4681,66 30.69

0Zr_ERENT|AL CC_IqR(CTIONS

TOE-2.�i61 ?RA 2.8461 TC3-).6687 gAU I.ZO_8

ROE .Z619 RRA .ZJ89 RC) -.1910 FAU o017Z4

FOE -,7971 FRA 1.]_46 FC3 -.6061 OSP 18404

80E 2.5Z98 8RA 2.894_ 8C_ S.6718 FSP -A�Z

D|STANCE $6_.2]6

ZS.758 GAC 6.71 AZL 93,I4 HC& 279.64 SMA

_?.0S4 GAP 14.37 AZP 90.93 TAL I61.17 TAP

$8.80 ZAP JTI.6Z ITS Z98.74 ZAE 130.68 ErE

tZL.05 ECC .2709Z [MC 5,1493 vl 29,94Z

80,76 RCA 86,15 APO 199.84 vZ 95.796

J96.D9 ZAC 75.18 ETC 160.4J CLP-]76.1_

0LA -9.AZ RAL 160.Z6 RA0 6868.0 VEL 11.083 PTH Z.16 VMP 9.751 OPA 8.?S RAP 147.06 ECC 1.A053

JNJ LONG JNJ R? ASC IN| AZNTH IN| TINE

16,49 _3,43 lI_.A| 9 Z AS

733.63 28.76 78.6A I9 31 36

7.69 ZZ,87 116.66 10 19 ZO

217.93 77.97 77.60 ZO S_ 57

3SZ.SJ Zl,ZI 1Z0.10 IJ 10 3

193.30 27.03 74.14 ?Z ? 36

N[0-COURSJ[ Ix[CUT|ON ACCURACY

SGT 57_6.6 $GR 4Z3.4 583 J47.4

RRT ._J4Z RRr .201S RTF ,94Z6

$&8 5742.Z R23 -,{:)OIS RI3 .9426

SGl 97_7.3 $G_ 413,5 THA .9!

PO CST TIM JNJ Z LA[ |NJ Z LONG

1368.2 -9._0 19.95

4608,4 It.39 275.43

1120,6 -10,36 ,84

4328.1 _9.49 Z04.71

939.9 -17.89 945,63

408],7 Z8._I 184.98

ORe|T OETERMINATIO_ ACCURACY

ST 3074.2 SR 512.0 5S 799.9

CRY -,8394 CRS .7952 C$T -.9973

LS_ 3186.6 H54 18_.2 $5A 16.9

[LJ 308S.3 [LZ 170.8 ALF 179.14

LAUNCH 0A?E NAY 3 1964 FLIGHT TZM_ |96.00 ARRIVAL CATE NOV 15 196A

HELIC_ENTRIC CONIC

R_ J_0.SZ LAL .00

RP J07.50 LAP 3.17

RC 187._2 GL -16.07

PLANI[T_[NTRZC CONIC

C3 ZT.323 VHL _.2Z7

LMCH AZMTH LNCff ?|1_[

90.00 8 45 39

90.00 16 9 23

100.00 lO 2 0

100.00 19 33 44

tlO.O0 10 98 3Z

110,00 ZO _3 _Z

OIFFERENTJAL CCWR(CTJON$

TOE-2.6800 TRA 3.187l TC3o3.1912 BAu l.Z032

ROE .1821 RRA .ZZO? RC3 -.IZGZ ¢AU .01369

FOE -.8118 ¢RA 1.15_4 re3 -.A971 _8P 18494

OO( Z,6948 8RA 3,J746 8C3 ).1937 FSP -478

0|STANCE 357.444

LOL Z_Z.59 VL 25,7J4 GAL 7.49 AZL 93.13 HCA 782.89 SNA

LOP 14_.50 VP 37,021 GAP J4.93 AZP 90,73 TAL 139.61 TAP

GP -7.25 ZAL 56.0] ZAP 172.15 ITS 293.53 ZAE 1_0.64 ETE

1Z0.80 [CC .Z7880 INC 3.1544 V| 79.5_?

82.90 RCA 87,IZ APO |9A.48 V2 )9,753

|8_.87 ZAC 79.61ETC _59,99 CLP-176.99

OLA -lO.IZ RAL J61.8Z RAO 6368,1 VEL IZ.]9A PrH Z.J9 YHP 9.970 OPA 8,18 RAP 149.38 [CC J,A497

L-J TJN_ _NJ LAT |NJ LONG IN| RT A$C ;NJ AZNTH IN| TIME PC) CST ?IM |NJ Z LAT IN| Z LONG

1971.19 -|3.0_ ZS.G3 Z?,56 118.37 9 18 31 137|.Z -9.49 19.71

_Z_3.82 16.79 ZS?.0S _3.01 80.46 J9 36 97 4693°8 Z5,19 Z78.79

17Z4,_Z -|4,18 7,94 16.98 116.$9 JO 30 44 IJ_4,9 -10,90 1,08

4973.3_ _8.06 ZI6.3| _Z,?7 79.16 ZO 38 40 A375,3 76.79 207.96

1546.85 -17.E5 351.?1 13.16 119.98 |1 Z4 38 946.8 -|3.14 946.0;

47_6, J? 31.47 J_6,_3 31,90 75._1 ZZ |4 8 4|76oZ Zg.zI 188.09

R[0-C_IjIR8_ EXECUTION ACCURACY _RS|T 0E?[RM|NATION ACCURACY

$G? _736,| $G_ 4|6,4 SG3 142,? ST 3|73,9 SR 3J8.0 $6 801.9

RRT .17E4 RRF .160_ RTF .9451 CR_ -.83S7 CRS .7990 CST -.99?7

$G8 373|.2 RZ3 -,0019 R13 .943J LSA 323S.? NSA 181.9 SSA J6.1

$GJ 5736.6 SGZ 410.2 THA .7_ ELI 3159._ EL_ 174.0 AL r 17S.1_

J 764



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 1. 19645

LAUNC_ OATE WAY 3 J964 FLI&N7 7]NE J98.OD ARRJvAL DATE NOV J? 1964

HELIOCENTRIC CONIC

RL 150 .82 LAL .00 L_. 222.59 VL

RP I02.51 LAP 3.Z4 LOP 148.23 VP

RC JBB.90Z GL -J3.69 GP -?.D7 ZAL

PLANETOC[NTR|C COIN IC

C3 30.461 VML 3,319

LNCH AZNTH LNCH ?IH[

90.00 9 0 2X

90.00 1B 14 }

100.00 10 16 Z0

I00.00 19 40 4fl

llO.00 11 !Z Z5

!JD.DO 2! ! 9

DIFFER[NT|AL CC_RECT|ONS

r0(-2.8460 TmA 3.3112 TC}-Z.�Z67 BAU 1,1926

ROE .}0A! RRA .ZZlO RC} -.X099 FAU ,01413

ro£ -.8248 rRA I.ZO_ FC} -.40|7 8SP !8486

BO{ 2,8622 BRA }.318Z 8C} Z.9Z85 FSP -462

01STANCE 97Z.373

Z},67I GAL 8.31 AZL 95.5? HCA 286,19 SWA 120.36 ECC ,28739 ]NC 3.3685 vl 29.542

36.988 GaP !3.33 AZP 90.94 TAL 138,!Z T4P 84.23 RCA 83,91 APO 133.20 v2 ]3.Z49

33.35 ZAP !72.6! ET$ 287.77 Z4[ 13D.58 ETE !83.70 Z4C 76.44 ETC 259.39 CLP-177.86

OL4 -10.?} RAL 165.Z4 RAD 6368.2 VEL 12.322 PTH 2,22 VHP 9,915 OPA 7,36 RAP 131.69 ICE 1.3013

L-I TIN! IN! LAT IN! LONG IN! RT ASC IN! AZHTH IN! TIRE PO CST TIN IN! Z LAT IN! Z LONG

1928.08 -!3,ZZ 22.0] 31.68 !!3.22 9 93 19 1928,1 -9,21 20.12

5501.24 27,28 240,44 37.78 82.09 19 42 24 420!,2 25.90 232.04

1792.94 -14.45 8.41 91.08 |]6.1? 10 43 13 1132.9 -!0,76 !.34

5021.61 28.6! 219.63 }?.55 80.93 21 4 22 44Z1.6 2?.06 211.19

!591Z9 -12.6| 35).3! Z9.)| 119.T8 11 }8 22 957.3 -I},31 346.59

47?0.02 }2.13 199.27 36.28 77.7! 22 20 59 4170.D }O.!) !91.J4

NID-COUR$[ (X(CUTICIq ACCURACY ORBIT 0ET[RNINATION ACCURACY

5GT 9738.4 SGR 409.1 $G5 198.1 ST 3138.7 5R 323.4 SS 803._

RRT .|299 RRF .||98 RTF .9476 CRT -,8964 CRS .8022 CST -.99_1

SG8 9?53.0 R23 -.OO36 R13 .9426 L$4 3220,1 NSA !63.4 SSA 15.3

$G1 5?38.7 SGZ 405.6 TMA .53 ELI 312D.3 EL2 126.6 ALF I25.09

LAUNCH OAT[ NAY } 1964 FLIOHT ?IN( 200.00 ARRIVAL OATE NOV 19 1964

_ELIO([NTR]C C_ZC

RL 150,82 LAL .00

RP 102.52 LAP }.29

RC 190.635 GL -|5.Z?

PLANE, r_NTR_C C(_IC

C_ 54.J06 VHL 5,840

LN(H AZNTN LNCH TIM_

90.00 9 14 0

90.00 18 18 A9

JO0.O0 JO _9 4D

100.00 19 43 50

!lO,O0 ]! 23 3

!!0.00 21 6 36

OZFF[R(NYIAL (ORR[_?_ONS

T0(-3.0224 TRA 5.8?28 TC3-2,_868 BAu 1.1801

ROE .3276 RRA .2|92 RC3 -.0843 FAU .01268

FOE -.8999 FRA 1.2549 FC3 -,3220 86P 18596

80( 3.0401 8RA 5.8190 8C3 Z.9882 rsp -448

DISTANCE _77,596

LOL Z_22.39 VL 23.629 GAL 9.|8 AZL 9].49 HCA 289.38 SN4 120.32 ECC ,29679 |NC 3.4862 vl 29.342

LOP 152.00 VP }6.9}5 GAP |6,|8 AZP 91,16 TAL 156.67 TAP 86,04 RCA 84,61 APO 156.09 vZ 35.245

GP -6.91 ZAL 5|.Z2 ZAP |7Z.97 ITS 281,13 ZA( | _).5! (T[ 185.54 ZAC 77,02 ETC 259.20 CLP-178,74

DL4 -JJ,Z? _AL J62,55 RAD 656_,} VEL ]Z.489 PTH 2._6 VHP J0o_90 DPA 6.9! RAP 133.97 ECC 1,36J3

L-I TIN( IN! LAT [NJ LONG |NJ RT ASC IN! AZNTH IN! TIN[ PC) CST TIN IN! 2 LAT IN! 2 LONG

1988,63 -19.5Z 2?.66 95.72 113.12 9 41 8 1988.6 -10.03 20.72

3}47.60 ZT.6? Z43.T? 4Z.50 89.22 !9 4T 5? 4242.6 26.31 233.3_

1744°5| -|4.78 9.09 _5.J} 116.28 !O 38 44 JJAA.3 -11.13 2.20

5068.95 29,03 ZZZ.g4 42.31 82.61 ZI |0 17 4467.0 27.72 214.39

1571.04 -J8.07 354.11 }}.}3 1!9.52 11 5I 14 97J.0 -14.00 347.36

4815.19 51.73 Z0}.(X) 41,64 79.34 2Z Z? 9 4219.2 50.94 194.24

N_O-Cv_JRS[ [K£CU?ZOIq ACCURACY ORBIT C[?ERN_NAT{ON ACCURACY

SGT 52}8.6 8_ 401.4 SO3 133.8 ST 3186,1 SR 328.0 5S 8D5.5

RRT .0844 RRF .0766 RTF .9504 CRT -.8383 CR$ .8074 CST -.9984

$G8 5732.6 RZ} -.004| R15 .9504 LSA 3297.6 NSA 184.1 5SA 14.6

SGJ 5138.7 5GZ 599.9 ?HA .34 ELI 3198.0 EL2 1?_.? ALF 175.05

LAUNCH OArE N4r 3 1964 FL/GHr TIME 202,00 aRRIVAL C4rE NOV 21 1964

MELI OC[NTRIC CC_IC

RL 150.82 LAL .00

RP 107.34 LAP }.93

R( !92,38} GL -|4._4

PLANET_ENTRJC CON!C

C3 38.351 VNL 6.193

LNCH AZNTN LNCN T_N[

90,00 9 26 56

90.00 !8 23 40

]00.00 10 42 0

100.00 19 50 38

1|0.00 11 56 47

liD,DO 2! !Z 40

DISTANCE 582.488

LOL Z22.39 VL 23.388 G4L 10.1l AZL 93.61 NCA 292.62 SNA 120.09 [(C .30707 IN( 3.6088 vl Z9,54?

LOP 13_,23 VP 36.921 GAP 16.88 AZP 91.59 T4L 133,25 TAP 8?.87 RCA _].ZI APO 156.96 v2 15.Z40

GP -6,76 ZAL 49.07 Z4P |7},?5 ITS 273.77 Z4E I}0.4l ETE J8_.}B ZAC 77.69 EIC 238,84 CLP-J?9,6)

0LA -1!°74 RAL 169.?A RA0 6568.9 VEL 12.638 PTH 2.Z9 VHP 10.696 CP* 6.2_ RAP 156.23 ECC 1.631?

L-1 TIN! IN! LAT IN! LONG IN! RT ASC IN! AZNTH IN! TIN[ PO CST TIN IN! Z !AT IN! Z LONG

2002.6? -13.93 28.49 39.82 11d.91 9 39 39 1402.7 -10.45 21.53

3)92.83 ?7.96 241,03 42.|8 8_.33 19 53 3) 479Z,8 27,0Z _38.51

1739.44 -15.Z2 9.97 39.19 116.04 11 11 19 1159,4 -11.60 3.03

5!11.29 29.39 226.19 4?,03 84,Z9 Z1 16 9 4311.3 28.?9 217.56

1587.89 -18.63 3}3,09 32.}2 119.19 12 3 14 98?.9 -14.6_ 548.30

4_35.C>0 )},2! 206._ 46.47 B),99 Z_ 33 }6 425_.6 3J.66 197,5_

OIrrER£NrIAL CORRECTIONS

TD[-3.2064 TRA 4.2}?8 TC3-2,2619 8AU 1.1633

ROE .5526 RRI .2151RC5 -.0673 FAU .OJXZ6

roe -.8352 FRA 1.3053 rC} -.234! 86P 18604

BO[ _,2237 BR4 4.2632 BC3 2.2689 FSP -433

MIO-C(_JRS[ ExECuTION ACCURACY ORBIT CETERMINATION ACCuRAC_

$GT 57}4.0 SCaR )93,} $05 129.5 ST 3203.8 SR 331.9 $5 807.7

RR? ,0374 RRF .0318 RTF .9534 CRT -.8407 CRS .8123 CST -.9986

$68 _742.3 R_5 -.0040 RJ3 .9314 LS_ 33!5,3 NSA 184.1 SSA 13.9

SO| 5754.0 _G2 393.1 TN4 .I_ ELI 5216.0 EL2 179.0 ALF 173.01

LAUNCH OAT[ HAY } 1964 FLIGHT TIN[ 204.00 ARRIVAL CATC NOv Z3 1964

HELJ_X_[NTRIC CON!C

RL 150.82 LAL .00 L(_. _2.99 VL

RP 107.33 LAP 3.36 LOP !58.50 VP

RC 194,0_4 GL -14,98 GP -6.63 ZAL

PLAP_.T_NTR_( (ON_C

C3 43.306 VHL 6.381

LNCH AZMTH LNCH T[14_

90.00 9 38 12

90.00 18 28 35

!O0.O0 lO 53

!00.00 19 56 ?

110,00 !I 41 55

110.00 2J 18 21

DIFFEREN?IAL CORRECTXC_$

70(-}.3980 TRA 4.66_2 TC5-1.9686 8AU !.140J

RO[ ,3795 RRA ,2085 Re} -,05Z8 FAU .009_5

to( -,8222 FRA 1.5599 FC} -.!969 86P 18659

80( 3,4!91 8RA 4.6?39 8C} !.9695 rsP -422

OISTANCE 587.226

25.547 GAL J!.|l AZL 9}.74 HCA 29}.86 SNA J19.86 ECC .31832 INC 5.2322 Vl 29.54?

56.88? GAP |?.65 AZP 91.63 TAL 153.87 TAP 89,?3 RCA 81,?0 A_O 158.02 VZ 35._34

46.96 ZAP 129.35 ET$ 265.86 ZAE J30.30 (TE 183.Z} ZAC 78.30 ETC 238.30 CLP 129.46

0LA -12.|4 RAL 17J .8J RA0 6}68.6 VEL JZ.852 PTH 2.}A vHP 11.140 0P_ 5.53 RAP 138.46 Ice 1,7J27

L-[ ?IN1! IN! !AT [NJ LONG [NJ RT A$C |NJ AZNTH IN! T|N[ P_ CST TIN IN! _ LAT JNJ Z LC_IG

2019.92 -14.42 29.5E 43.8} 114.64 J0 II 52 1420.0 -I0.88 Z?.54

}436.86 28.|6 250._6 5|.80 86,93 19 39 11 4836.9 2?,44 241.66

|777,3_ -J},26 JJo04 4},|B J)_,79 JJ 22 38 |J??,3 -!2.!7 4,09

}!54,59 2_.64 229.98 5].70 85.95 21 22 2 4354.3 28.?7 220,69

1607.62 -19.28 }56,2} 41.28 118.79 )2 14 23 1007,6 -13.30 349,4D

4892.19 3}.59 209.A! 91.26 83.24 22 39 59 429?.2 32.29 200.41

N|O-COUR,_N[ [X[CU?]ON ACCuR4C_ ORBIT OE?ERNINATZON ACCURAC_

SGT }723.4 }OR 985.1 SG} 125.5 ST 3ZJI.? SR 334.9 SS 810.3

RRT -.0]|5 RRF -.0]46 RTF .936? CRT -.8436 CRS .8]?8 CST -,9988

SGO 57}6.3 RZ3 .00}6 R]_ -.9567 154 3324.1NSA 183.6 S$A ]3.Z

$G| 5?2}.4 SG_ 383.1 TM4 129.96 ELI 3224.1 £L2 179.J ALF 124.96

1 ?65



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH DArE NAY 3 ]964 FLIGHT TIN] Z06.00 JRRIvAL 0ATE NOV Z_ 1964

HELIOCENTRIC CONIC

RL ;SO.SZ LAB .00 LOL Z_ZZ.S9 VL

RP lOT.g/ LAP $.38 LOP iG].?5 YP

Re ]95.7¢4 GL -13.9I GP -6.S0 ZAL

PLAN(TOCENTmlC CONIC

C) 49.]06 VHL ?,008

LNCH AZNrH INCH YZilillE

90.00 9 48 45

9O.00 ]8 3_ 32

100.00 ]! 3 42

]O0.00 ZO I 17

110.00 11 S?

]10.00 Zl Z3 58

D|FFEm[NTIAL C(_IR(CTICNS

TOE-).f1979 TRA 5.|119 TC3-1.8919 8AU 1,|110

ROE .40?? iRA .1986 iC3 -.0405 FAU .0084I

FOE -.8892 FRA ].4176 FC) -.]482 8SP 18577

80[ 3.8206 8RA S.IIS) 8C3 !.69ZA FSP -408

01STANCE 59].783

23.50? GEL IZ.18 AZL 95.87 HCA 299.I0 SNA J19.64 [CC .))080 ]NC 3.8TZ9 V| 29.54Z

36.853 GAP I8.46 AZP 9|.e9 TAL 1_2.5_ TAP 91.65 RCA 80.CG APO ]59,2Z YZ 38.228

45.05 ZAP 173.35 ITS 257.6A ZA[ I50.16 [T[ 185.08 ZAC 78.90 £TC 258.18 CLP ]78.54

DLA -|2.A7 RAL |75.75 RAO 65_.8 V[L 15.056 PTH Z.38 VHP I1.627 DPA 4:_h_ RAP ]60,65 [CC ].8082

L-I TIN] INJ LAT |NJ LONG |NJ RT ARC JNJ AZNfH INJ TIN( P_ CST TIN ;NJ Z BAT INJ Z LONG

Z040.31 -I4.99 _O.74 47.78 1|4.51 10 ZZ 46 1440.) -]1,59 23.72

5479.59 Z8,28 Z53.)8 56.34 88.49 ZO 4 52 4879.G 2?.T? 244.75

|798.54 -|6.38 12.)0 4?.lZ ]15.36 11 )) 40 1198.5 -12.83 5.3]

5196.60 Z9.80 Z)Z.)O 56.28 87.58 21 27 53 4596.6 29.15 223.76

1630.04 -ZO.OI 55?.58 45.18 118.$1 IZ 24 40 lO_O.O -]6.08 )50.GP

4937.85 53.81 212.55 55.98 85.08 ZE 46 18 43)7.9 32.82 203.47

N|D-CCX,'I_t_[ £X[CUT|(_# ACCt,]RACY ORBIT O[TERNINATION ACCURACY

$GT 5709,E $C,,R 376.8 $63 121.6 ST )Z10,5 SR 33?.0 SS 813.3

RRT -.0623 RRf -,0624 RTF .9598 CRT -,8468 CRS .8230 CST -.9989

868 _121.6 225 .D0Z4 215 -.9598 L)A 3323.8 N)A 182.8 SSA 12.6

$GI 5709.Z SGZ 376,] THA I79.76 ELI 3225.0 [L2 178.6 AIr ]74.90

LAUNCH OAT[ NAY 3 J964 FL|GHT T_IA[ _)08.00 ARRIVAL DAT£ NOV 27 1964

_£LIO(ENTRIC C(_NIC

RL 130.62 LAL .00

RP |07.60 LAP ).39

RC 197,432 GL -13.42

PLAN_TOCENTR|C C(_JC

C3 55,222 VHL ?.478

LNCH A2NTH LN_H T|N_

90.00 9 38 J8

eo.oo 18 )e 3Z

]00.00 IJ 13 4

I00.00 ZO 6 _6

J10.00 It 8 30

110.00 2S 29 50

0ISTANC[ 596.JZZ

L(X. _2.59 VL 28.4_ GEL 13.34 AZL 94.0_ HCA 30Z.3A 6NA

LOP J65.00 VP _.820 GAP 19,37 AZP 92.|_ TEL 151.28 TAP

GP -8.39 2AL 43.24 ZAP |?3.|7 ITS 249.AA ZA[ 129.99 ETE

1|9.45 ECC .34453 INC 4.0175 vl 29.$42

93.6Z RCA 78.28 APO 160.58 vZ 35.220

]84.94 ZAC 79.50 ETC 257,88 CLP ]?T.SB

DLA -12.73 RAL 175.97 RAO 6559.0 VEL 13,315 PTH 2.43 YHP IZ.183 DPA 4.06

L-I T|ME ;NJ LAT INJ LONG ]NJ RT ASC INJ AZNTH |NJ TII,_ PO CST T/N

ZOG3.4e -]5.64 52.14 51.67 J13,91 I0 32 41 1463.5

5520.88 28.32 256.40 60.79 90.00 20 IO 52 4920.9

1822.25 -17.08 13.?) 50,99 114.92 II A) 28 1222.3

5237,35 29.88 235.53 60.77 _,17 21 )) 44 4657,3

1654,9I -Z0.$I 359,07 49.05 117.75 12 54 9 1054.9

49?7.46 )4,06 215.62 60,60 86.85 ZZ $2 2? 4)?7.5

OIrFEREN?IAL CO_RECT|ON$

T0[-).81£5 TRA 3,582I ?C3-I,A385 BAU 1.0797

RD£ .A577 RRA .1853 RC) -.030A FAU ,00702

FOE -.8092 FRA 1.4789 FC3 -.1087 B)P 18602

8D£ 3.8375 8RA 5,5852 8C3 1,4_88 FSP -396

RAP 182.81ECC 1.9203

INJ 2 LAY ZNJ 2 LONG

-12.28 25.0T

28.02 24?.?4

-13.58 8.88

29.45 226.75

-16.93 352.09

33.25 206.48

_1_817 0[T[RNINATION ACCURACY

ST 3204.2 SR 338.2 SS 8]B.G

CRT -.8508 CRS .8290 CRY -.999]

L)A )519.4 NSA 180.8 $SA 12.1

ELI 3217.2 EL2 177.0 ALF 174,85

N|O*(.G#f$1[ EXECUTION ACCURACY

$GT _t91,0 8GR )_.5 $63 117,9

RRT-.]158 RRF -.I155 RTF .9652

$68 9702.9 225 .00J) RI) ".9632

8G! 5691.J $G2 366.0 THA J79,57

LAUNCH DATE NAY 3 ]964 FLIGHT TIM?. 210.00 ARRIVAL 0ATE NOV 29 1964

HELIOCENTRIC C_IJC

Rk J50._Z _A_ .00

RP IO?._Z LAP 3.39

RC 199,099 GL -12.94

PLANA[TO(ENTRZC CONIC

C3 63,962 vH_ 7.998

LNCN AZMTH LNCN TIldE

90.00 10 6 48

20.00 II 45 32

]00.00 11 21 27

100.00 ZO I1 53

riO.00 12 14 35

|]0.O0 21 54 55

DIFFERENTIAL C(_R[CT|ON$

T0[-4.041| TRA 6,05?6 ?C$-I.L)061 8_J 1,03IG

ROE .4624 RRA ,IMI RC) -.0223 FAU .OOSi|

rOE -,9314 eRA 1.$454 re3 -.0759 889 18_05

BOE 4.0663 8RA 6,08_ 8C) 1._63 FiP -385

0]STANCE 600.198

LCX. Z'22.59 VL 25.430 GEL 14.61 AZL 94.17 HCA 305.56 SNA JI9.22 ECC .55973 INC 4.1723 VI 29.542

LOP |68.24 VP 36.786 GAP Z0.36 AZP 92.45 TAL 1_0.09 TAP 95.67 RCA 76.3) APO 182.|1 VZ 35.213

GP -6.Z8 ZA_ 41,57 ZAP i72.86 [T8 241.34 ZA[ 129.78 ETE 184.80 ZAC 80.68 EYC 257.8] CLP 176.59

OLA -12._4 RAL 177.27 RA0 6561.Z V[_ 15.61_ PTH 2.4_ VHP 12.?56 0PA 5.5I RAP I$4.9Z [CC 2.0527

L-I TIN( |NJ LAT |NJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

_089.2? -IG._4 3).70 _5.A? 113,45 10 41 57 14B9,$ -1).03 26.59

5960,57 28,28 259._10 65.11 91.46 20 I8 15 4960.6 28o19 250.8)

J648.46 -I?.B1 15.32 54.79 |1A.41 11 92 15 1248.5 -14.38 8.22

5276.81 29.88 758.45 85.15 90.71 21 39 )2 4676.6 29.68 229.65

11412.D0 -2|.68 .?I 52.82 117.12 12 42 37 1082.0 -17.85 353.65

5015.85 34.18 218.62 65.12 88.66 22 38 31 4415.8 35.60 209.42

NI0-COUtQ_[ [XI[CuT|CN ACCURACy ORBIT 0[T[R1NZNAT|ON ACCURACY

SGT 5667.9 sGR )_0.) SG) 114.) ST 319;.6 SR 338,5 SS 825.?

RRT -.I?16 _ -.1664 RTF .9687 CRT -.8555 CRS .8352 CST -.9992

S_B 36?9.3 R_3 o.0001 R15 -.966? LSA 3309.Z _SA IT?.9 SSA 11,5

SGI 5668.2 SG2 334.9 THA 1?9.)? ELI 5204.? EL2 |?4 .6 A_F ]74.8D

LAUNCH OAT[ NAY 3 J964 FLIGHT T|N_ 2IZ,00 ARRIVAL 0ATE 0[C J L�64

Hq[_IOCE_TRIC C_mlC

RL 150.82 LAB .DO

RP IO1.64 LAP 3._1

RC 200.724 GL -12.44

P_AN[TO_[NTR|C C_0_AIC

C3 73,513 V_L 8.5?4

L_CH AZ_TH LNCH ?I_

9(3.00 J0 IA 18

90.00 _8 48 33

IOO.00 11 28 AR

100.00 20'16 4E

]|O.00 12 2| 48

110.00 2] 40 J4

0ISTANC[ (,03.954

LOb _.59 VL _5.393 GAL IS.�l AZL 94.34 i'_A 308.81 SNA 119.02 (CC .37682

L_ I71.48 VP _.755 GAP 2J.47 AZP 82.?_ TEL 148,99 TAP _7.$0 RCA 74.20

GP -6,|8 ZAL 40,04 ZAP i72.3_ IT) 254._ ZA[ 129.52 IT[ 164.86 ZAC 80.68

OLA -J3.08 RAL |7#.$3 RAO 8969.A YI[L I).95| PYH 2.55 VHP |3.4|4 OPA 2.55

L-| TIN] |NJ LAT |NJ _ON_ INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIN

2117.44 -l?.10 35.42 59.18 l12.f_ 10 4_ )$ 1517.4

|_70.92 -18.80 17.06 58.50 113.8) 12 0 6 1278.9

8314,18 21.82 24|.24 89°38 82.18 21 4_ 16 4714.2

1711.09 o22.9) 2,S0 58.$3 IJ6,40 J2 50 l? lJlJ.I

3052.?9 34,J_ JJ|.SO 6t,4t 90.37 23 A 27 4452.8

INC A,3404 V| 29.542

APO 163.85 v2 35.Z04

[TC 237,36 CLP 175,96

RAP 166.99 ECC 2.20_8

|NJ _ LAT INJ 2 LONG

-i).83 28.25

28.28 _33.40

-If.2] 9.90

29.80 232.43

-18.82 355.35

33,85 Z12.27

(_QS|T O[T[RNINAY|ON ACCURACY

8T )|?$,J SR ))7.8 $$ 835.1

CRT -.660_ CRS .8.4]? C$T -.9993

LSA 3293.$ N)A |74.8 $8A J0.9

ELI 3186,4 _L2 |71.5 ALF ]?4.?5

OIFF(R[NT|AL C(_RI[CTIC_I8

TO[-A.2837 TRA 6.13)! TC3 -._9_1BAU .97_1

ROE .5034 RRA .|475 RC) -.0160 _AU .00414

roe -._582 FRA 1.8160 FC) -.0488 BSP 18590

BO[ 4.5192 BRA 6.6347 BC3 .8939 F)P -3?4

NZ0-¢OUR_£ [_CUT|(_q _CCURACy

SG? 9540,4 _ 352,3 $G) 110,9

RRT -.2_96 RfW o._lg RTF ,9702

8_ )$91.A 225 o,001? RJ) -.9702

&GI 9641.0 $62 )42.9 ?HA J?9.18

1766



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19641

LAUNCH OAT[ NAY $ 1964 FLIGHT T|N_ 2J4.00 ARR|¥AL 0ATE 0EC 3 1964

HCLIOC[NrRiC CONIC 016?ANTE 607.318

RL 150,82 LAL .00 LC_ ZZZ.G9 VL 29,358 GAL IT.GO AZL 94.52 H¢A 31Z.OS SNA ]18.83 [CC .39345 INC 4,5E44 Vl Z9.GAZ

RP 107.67 LAP 3,36 LOP 174.73 VP 56.720 GAP Z2,?0 AZP 95°05 TAL J4r,99 TAP 100.04 RCA ?2.84 APO 168.8Z vZ 55.195

RC 202.327 GL -21.95 GP -6.O9 ZAL 38.66 ZAP 17|.79 ITS 22?.54 ZA[ IZ�.Zl IT] |84.52 ZAC 82.22 [7C ZS?,I} CLP 174.48

PLANiI[TC(;{NTR|_ CONIC

C5 &4.906 VHL 9.214 DLA -13.16 RAL 180,26 RA0 6569.? V[L 14.56| PTH 2.6| VHP ]4.]49 DPA 1.79 RAP ]69.00 £CC 2,3973

LNCH AZN?H LNCN ?JNE L-J TJi_ IN] LAT |N_ LCN{ IN] RT _$C ]NJ AZXTH IN] T]lil£ PO CST TJN JNJ Z LAT IN] Z L_

90.00 I0 ZO 40 Z147.80 -I?.89 _7,30 6Z.79 |IZ,3_ |0 56 Z? I_A?.8 -|4.TI 50.07

go.o0 18 55 55 5854.24 28.04 264.S? 73.31 94.14 Z0 Z? 29 S054.2 26.52 25_.02

100.00 I1 35 9 190?,45 -19.43 18.95 GZ.II ]15.17 lZ G 5? ]GOT.4 -16.13 ]I.T]

100.00 ZO 2J 46 5349.82 29.?0 243.88 ?3.44 95.56 Z| 50 56 4?49.8 Z9.88 235.08

110.00 l| ZS 0 1741.96 -23.4? 4.4Z 60.14 115._g IZ S? Z 114Z.0 -19.83 557,l?

110.00 21 45 Z5 5089.08 34,13 ZZ4.Z6 ?_.69 9_.00 25 I0 15 4488,[ 54.0_ 215.0l

Oi_FER[NTIAL CCMR[CTION5 MIO-COUR_I_ [X[CUTJOI ACCURACY ORBIT O[TERHJNATJC_ ACCURACY

TD£-4.5453 TRA ?.ZZTt[_ TC3 -.7990 8AU .90?0 $6T _608.4 SC_ _44.8 $63 |07,7 ST 3|4 ?.9 SR 356.1 SS 846.8

R0[ .5393 mlA .i215 RC3 -.0113 rAu .OOZGS RRT -.289! RRF -.Z790 qTr .9737 CRT -.86_ CRS .8481 CST -.9994

r0£ o.9834 FRA 1.8989 FC3 -.0280 BSP 16465 6&B 56|B.9 RZ5 -.0036 RIG -.9736 L$A 5E7Z.2 HSA |?0.? SSA 10.4

80[ 4.5772 8RA ?,Z5DI BC5 ,7991 FSP -)6J $GJ 5609.Z $CpZ )_.0 THA |?8.99 £L1 3J60,9 EL| )67.8 ALF J74.71

LAt_ICH OAT[ NA_ 5 1964 FLIGHT TIN[ Z16.00 ARRIVAL 0ATE 0EC 5 1964

H[_IOC[NTRJC CCNJ( DJSTAI_[ 6JO.J9a

RL 150.82 LA_ ,00 LOL Z_2.59 VL Z5.324 GAL 19./? AZL 94.73 PK:A 319.Zg SNA I18.65 £CC .4165Z INC

RP lOT.70 LAP 3.33 LOP ]77.97 yP _,_17 GAP 24.07 AZP 9_,_G TAL 147,|5 TAP 10Z.4J RCA 69.25 APO

RC E03.90? GL -1|,45 GP -6.01ZA_ _1,41ZAP 171,04 IT6 ZZ],$9 ZA[ ;28.85 IT] ]84.3? ZAC 81.76 [TC

PLAN(TOC[NTRJC CCIN|C

C3 98,594 VHL 9.949 0_A -13.J ? RA_ 181.55 RAO 6569.9 V£L 14.830 PTH Z,68 VHP |4,974 0PA 1.05 RAP

LNCH 4ZHTN LNCH TIN[ L-| Til4_ IN| LAT IN| LONG IN| RT ASC IN| AZHTH [NJ TIN(

90.00 10 25 56 _180.16 -18,?Z 39.31 66.26 1|1.64 11 ZIG

100.00 11 40 29 |939.84 -£)O.Z# Z0.97 61,59 |1E,44 IZ |Z 45

IO0.00 ZO 26 4? 5613.21 _9.53 246.]_ 77.30 94.8_ Zl 56 )]

110.00 ]Z 33 14 1?74.4Z -Z4,4l _.48 63.64 |14,71 1_ Z 49

110.00 _J _O Z_ 51_1.40 34.02 226,P5 77,69 93.53 23 J5 49

oIr¥ER£NTIAL CORR£CTION$ N|O-C(_$1[ [lU[CUTION ACCURACY

T0[-4.83_0 TRA ?.98_5 TC3 -.$Z_2 BAU .824_ SOT 58?_.1 $G41 337.9 SO3 |04,6

RO[ .S776 lIRA .09OO RC$ -,0080 FAU .00088 RRT -._5|0 RRI r -,_599 RTF .977J

FD[-J.OJ58 FRA J.7870 FC3 -.00?8 8$P 18447 $G_I 5582,4 RZ) -._O5_ RI3 -.977J

80( 4.8664 8RA ?,8670 8C3 .8255 _5P -35] $GI _73,4 $GZ _16.A THA |78,78

4.?Z80 vl Z9.542

168.07 V2 55.186

Z56.93 CLP I79.54

170.98 [CC Z.6ZZ6

PC) CST TIM IN| Z L&T ]NJ Z LOnG

1580.2 -15.62 52.01

5067.? 28.30 _58.*_

1559.8 -I?.07 _5.66

4?83.2 Z9.89 237.56

||74.4 -Z0,87 359.J_

45_|.4 34.14 _l?.81

ORG|T O[TER_|NATJON ACCURACT

ST 51|9.5 SR 5_3.7 S$ 862.6

CRT -.87|2 CR$ .8553 CST -.9994

LSA 3_49,5 M$4 165,9 SSA 9.8

ELI 3135.] [LZ 165,J ALF 174.66

LAUNCH 0ATE H4_ 3 1964 FLIGHT Till( 2|8.0C ARR]¥AL OAT[ _EC ? ]964

HELIOC[NTRIC CONIC D/$TANC[ 6|Z.46Z

RL 150.82 LAL .00 LOt. Z'ZZ.59 VL 25.292 GAL 21,05 4ZL 94.96 HC4 _1_.51 SNA 118.47 [CC .44017 |NC 4,9862 VI Zg. SAZ

RP 107.75 LAP 3.28 LG4 _ 181.21 VP 36.855 tAP 25.65 AZP 95.7Z TAL |46,41 TAP |04,92 RCA 66,5_ APO 170.6Z VZ 39.176

RC 209.486 GL -J0o98 GP -5.93 ZAL 38.32 ZAP 170,16 ITS 216.34 ZA[ JZB.5? IT[ J84.ZZ ZAC 8Z.Z8 [TC 256.T4 {LP )7Z.15

PLAN[T_[NTRIC CONIC

C5 |]5.]6Z YHL 10.731 0L4 -13.|2 RAL 182.69 RA0 6570.Z V[L 15.579 PTH

LNCN AZNTH LNCH TIN( L-| TIN( |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN[

9O.0O 1O 30 _ Z2|4.37 -19,56 41.47 69.59 110.89 }] 6 S?

90.00 19 3 35 5698,34 Z?,83 269.32 80.73 96,44 ZO 38 35

lO0,O0 11 44 54 19?3,98 -21.16 25.13 68.9) 1|1.65 |Z 17 2?

]O0.O0 ZO 31 45 5413,99 29.53 248.6_ 80.94 96.05 Z| ] 59

J10.OO ]Z 3? Z? J80_.30 -25.38 8.85 87.0Z 113.73 13 ? 35

110.OO ZJ 55 Zl 5152.41 33.87 ZZ9.ZG 81.45 94.95 25 Zl 13

OIFF[R£NTZ4L CMRECTION5 N|0-C_JRSI[ [X[CuT|OI_ ACCURACY

T0[-5.144Z TRA $.5638 TC3 -,4684 8AU ,?213 SOT _53|,_ SGR 331._ $63 |OJ,T

ROE .8]_ RRA .05ZZ RC3 -.0060 FAu-.O009? RRT -.4J4J RR_ r -.ADO4 RTF .9_04

tO[-|.O5_O fRA 1.8854 FC3 ,OO73 eSP 184OZ SG_ 554|.Z RZ$ -.0074 R|$ -,9805

80[ 5,1815 MA 8.56_8 8C3 .46_15 rSP -342 SG| 5533.0 8GZ 30Z,0 TH4 1?8.57

2.75 VHP 15.905 0PA .52 RAP 17Z.82 £CC Z.8953

PC) CST TIN JNJ Z LAT IN| 2 LONG

1614.4 -|6.55 34.09

_098.5 28.24 Z6O.TO

]$75.9 -|8.05 1_.75

48|4.0 29.86 23g.85

J208.3 -21.95 J.]8

455Z.4 34.18 ZZO.05

(:_BJT O[T[RN|NAT]ON ACCURACY

ST 3086°8 $R 350.9 SS 882.3

CRT *.8?76 CRS .8628 CST -.9995

LSA _22_.4 _SA 160.9 SSA 9.9

ELI 3100.4 [LZ 15?.7 ALF IT4.6Z

L_UNCH 0AT[ NAY ) J904 FL|C-H7 TIN[ ZZO.O0 ARRIVAL OAT[ O[C 9 1964

H[LI(X[NTR|C CCiM|C

RL 150.8Z LAL .DO

RP 107.78 LAP 3.Z3

RC ZO?.OOZ GL -10.48

PLAN_?O_[NTR;C CON|C

C5 135.380 VHL 1|.635

LN_H AZNTH LN_H ?|M_

9O,00 1C 32 56

9O.OO 19 8 33

_00,00 lJ 4? 18

100.00 Z0 _8 31

!10.00 |£ 40 3Z

110,00 Zl 0 4

k_ _22.59 VL

LOP 184.4_ VP

GP °5.85 ZAk

0ISTANC[ 613.t64

ZG.ZI_Z GAL Z3.1_ AZL 9_.ZZ HCA 32].74 _44 |18.3| [C¢ .4668J

34.825 GAP Z?.39 AZP 94,|0 TAL |4_,89 TAP 107.63 RCA 63.08

35.40 ZAP 169,13 £TS Zll.Tl 24£ 1Z7.82 IT[ 184.07 ZAC 8Z,Tg

DLA -13.[_3 _AL 1_.87 RAO 691'0,5 VI[L 16.OZZ PIH Z.83 VHP J6.963 0PA -.38

L-| ?|N( |NJ LAT |NJ L_ IN| Rf A_C IN| AZNTH iN| TZN( PO CST ?|N

Z_50.3| -ZO.4t 4_.?6 TZ.T4 110.06 I| |0 25 1650.5

57_9,83 _7.41 271,30 84.0? 97.40 ZO 43 59 51Z5.8

Z009.65 -ZZ.03 ZG,AZ ?E.|O 1J0.73 1_ 21:) $8 _409.6

_44|.74 Z�.|Z 2_.85 84.3t 97.08 Z| ? ZO 4841.?

1843.44 -28.30 10.95 70.E$ 112,61 _ 11 16 1245.4

5180.?0 33.6tl 231.45 84.94 96.23 Z3 Z6 _4 4580.7

oIrF[R[NTIAL CCWm[CTIONS

?O[-5,4852 ?RA 9.3_53 ?C3 -.3E79 8AU .5935

RO[ .6631 RR4 ,O071RC3 -.0051 rAU-.00310

FD[-l.O960 FR4 1.9958 FC3 .0198 88@ 18_35

80[ S.SZ6; eRA 9.3255 8C3 .3Z?g rsp -333

_|0-COA,_l'.q[ [XI[CuTION _CCuRACY

$Gr 3485.6 $GR 328.8 $G3 98.9

RRT -,4778 RNF -.4_Z8 RT_ ,9835

$50 349_,4 RZ3 -.0093 R]3 -,9854

St| 5487,9 $G2 287.0 THA 178.37

JNC 5.2152 v| 29.542

APO 175.94 VZ 5_.]86

[TC 256,99 CLP ]?0,82

RAP ]74,80 [CC 3o2280

|_# Z LAT IN| Z LONG

-]?.50 36.50

_8.15 262.?1

-19.D2 17.92

29,?9 _41,9|

o_5.00 3.59

34.17 222.24

CRSJT 0[T[RN;_TION _CCuRACy

ST 3049.3 SR 526,5 $S 906.8

CRT -.8844 CR$ .8?06 CST -.9999

L$A 3194.2 N$4 ]54.5 SSA 8.T

EL] 3D63.D [L2 _5J.? ALF _?_.5_

J767



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCH OAT[ NAY 4 J964

m_LIO<ENTRIC CONIC 0;STANCE 185.Z4D

RL JSO.66 LAL .00 LO¢ L:_23.56 VL Z6.TD9 GAL -9.12 AZL 92.58 HCA 81.$6 SNA J26.87 ECC .24489

RP lore.94 LAP -Z.SS LOP _5.JJ VP 37.288 GAP -|1.65 AZP 90.38 TAL ZJ|.Zl TAP 292.76 RCA 95.80

RC 54.2?2 GL -11.88 GP 8.69 ZAL 143.87 ZAP 15.42 ETS 329.JS ZA[ 144.68 EYf" 25.22 2AC 66.60

PL AN4[ Tc_rNTR I C CONIC

(3 33.270 VHL 5.788 OLA 11.06 R&L 77.97 RAO 65641.3 VrL 12.435 PTH Z.25 VHP ?.839 DPA 32.19

LNCPI AZMTH LNCH ?lPq[ L-| TINI[ |NJ LAY INJ LONG |NJ RT ASC INJ AZNTH JNJ TIIkl_ PO CST l JN

90.00 0 ZI ]? 2690.17 -27.56 73.85 312.34 96.76 ! 6 ? Z090.Z

90.00 IS 8 59 4633.32 13.55 196.66 305.80 64.90 16 26 12 AD33.5

100.00 | 48 lI 2409.94 -28.93 53.04 3|2.|A 9?.87 Z 28 2D I809.9

IOO.DO 16 24 46 4388.99 14.79 178.07 _05.19 65.TZ |? 3? 5') }789.0

ll0.OO 3 9 0 215?.05 -32.58 35,|4 311.44 100.98 _ 4,. ST |557.0

110.O0 17 20 27 AZI4.65 111.06 165o04 305.38 GO.if 18 3{] 41 3614.?

FLIGHT TIN_ 7O.O0 ARRIVAL 0ATE JUL 15 1964

]NC 2.3814 VJ 29.534

APO 131.94 v2 34.783

[TC 268.34 CLP -12.79

RAP]|5.6? ECC 1.3473

JNJ Z LAT ZNJ 2 LC_IG

-26.34 63.40

IO.03 189.73

-Z?.34 44.52

II.|4 I?I.18

-30.12 24.41

13.99 156.29

oIrFER[NTIAL C_IRECTIONS NI0-COURSI[ EK[CUTION ACCURACY

TOE .0824 TRA -,57|8 TC3 .4328 BAU .Z119 SGT 830.5 SGR 4Z8.9 SG3 120.6

_OE -.3864 RRA .0764 RC3 .1989 FAU .04Z58 RRT .Z089 RRF -.2747 RTF -.6169

rOE -.4428 FRA -.3444 FC3-1.1079 8$P 1690 $88 762.8 RZ3 -.0500 R13 -.6327

80£ .3658 BRA .3795 BC3 .A763 TSP -_O5 8GJ 641.5 SO2 412.3 ?HA 13.94

LAUNCH OA 7£ MAY 4 1964 FLIOHT TII4E ?Z.00

HELIOCENTRIC CONIC DISTANCE 192.006

RL 190.86 LAL .00 LOt. _3.38 VL 26.8?4 OAk -9.09 AZL 9Z.68 HCA 84.?Z SNA

RP ]08.94 LAP -_.87 LOP _38.Z7 VP 37.409 GAP -10.74 AZP 910.25 TAL Z|Z.6I TAP

RC 55.998 OL -12.82 GP 9.28 ZAL 144.94 ZAP 18.08 ITS 53Zo78 ZA[ 144.45 ETE

PLAN[?O((NTRIC CONIC

C3 )_.342 VHL 5._70LA ]0.ZO R_L 76.8? RAD 631_1.5 VEL 12.398 PTH

LNCH AZ_TH LNCH TII_ L-I T|_ INJ LAT

90.00 O 23 6 2634.69 -27.25

90,00 14 56 45 46_4.7_ 14,16

100.00 I 49 30 2376.05 -28.59

]00,00 18 13 5 4A08.83 15.38

]JO.OO 3 9 13 ZI28.57 -32.16

lJO.OO I7 9 49 4230.87 18.80

DIFrERCNTZAL CORRECT|ON$

TO£ .0898 TRA -.3586 TC3 .4547 BAU .1183

RO[ +.3422 RRA .0874 RC5 ._194 FAU .04693

r0£ -.5198 FRA *.4180 _C3-1.2584 88P 1737

80£ .3338 BRA .3672 8C3 .5049 rsp -3SZ

ORBIT O[TERN|NAT[ON ACCURACY

ST 140.2 SR 354.9 SS 307._

CRY -.6327 CRS -.9505 csr .389Z

LSA 470.2 MSA 135.0 SSA 27.4

ELI 366.8 £L2 105.0 ALF I05.32

ARRIVAL OATE JUL 13 1964

1Z?.95 ECC .23670 ZNC 2.6845 VI 29.334

297.33 RCA 97.67 APO 158.24 ¥Z 34.784

2_.98 ZAC 87,21 £TC 268,26 CLP -13.38

2.24 VHP 7,3A4 DPA 32.72 RAP 116.18 [CC 1.3323

INJ _ONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ Z LONG

71.30 310.10 98.00 1 T 21 ZOSA.? -25.86 62.91

197.92 304.09 65.2Z 16 14 21 4054.8 I0.?0 190.93

50.56 309.87 99.13 Z 29 6 1776,0 -27.03 42,I2

|79,Z3 303.49 84.05 17 _6 32 3808.6 11.76 172.30

_0.86 _09.09 IOZ.ZT 3 44 40 1326.6 -30.14 22.23

183.99 301.73 60.79 18 ZO ZO 3630.9 14._6 157.19

MJO-COUR$E EX£CUT|ON ACCURACY CWS|T DET£RNINAT|ON ACCURACY

8GT 839.5 SGR 434.9 $G3 J36.6 ST 142.9 SR 545,9 S$ 343.J

RRT .2344 RRI r -,3I|8 RTF -.6234 CRT -.6881CR$ -.9449 CST .4393

808 773.4 RZ5 -.06lZ R13 -.6434 LSA 487.8 NSA 138.I SSA 27.6

3GJ 853.3 SG2 413.8 ?HA 15.33 ELl 360.8 ELZ 99.4 4LF JOT,Z2

LJUNCH OATE MAY 4 J964 FLIGHT TZN£ 74.00 ARRIVAL 047£ JUL 17 1964

H£LIO([NTRIC CONIC OJSTANC[ 198.755

RL 130.86 LAL .00 LOL Z'23.56 VL 27.020 GAL -9.00 AZL 92.79 HCA 87.88 SNA 128.93 £CC .22936

RP 108.93 LAP -2.78 LOP 311.44 YP 37.510 GAP -9.87 AZP 90.10 TAL 213.96 TAP 30J.8_ RCA 99.53

RC 57.80I GL -I3.34 GP 9.93 ZAL ]43.86 ZAP 20.93 £TS 335.3_ ZA[ |44.24 £T[ ?6.98 ZAC 87.88

PLAN£?O4_£NTRJC CONIC

C3 51.601 VHL 5.821 DLA 9.36 RAL 73.49 RAO 6568.3 VEL 1Z.368 PTH 2.23 VHP 6.881 0PA 33.34 RAP 1|6._5 [CC 1.3_0|

LNCH AZNTH LNCH 71N( L-| TIN[ JNJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ T]NE PO CST TIN ZNJ 2 LAT ]NJ Z LONG

90.00 O 25 8 262].54 -26.92 68.93 308.10 99o14 1 8 50 2021.5 -25.38 60.60

90.00 ]4 45 20 46T6._4 14.77 199.21 502.60 65.56 16 3 17 40T6.Z 11.3S I�_.ZO

100,00 1 51 4 2344.59 -28.25 48.50 307.85 100.Z8 2 _ 8 1?44.4 -26.52 39,91

IO0,OO 16 Z 8 44_8.63 15.97 180.42 3OZ.O_ 64.39 17 IS $4 3628.6 1E.39 175.45

110.O0 3 8 45 2098.14 -31.73 28.7_ _07.00 105.44 3 44 43 1496.1 -29.56 ZO.ZZ

110.00 16 59 94 4Z47.63 19.19 164,97 300.30 61.15 16 10 41 3647,8 15.13 158ol3

D_FFER£NTIAL CONR[CTION$ MI0-COURSE IX[CUT,ON ACCURACY ORBIT OET[RHINA TION ACCURACY

TO_ .0983 TRA -.5437 TC3 .4710 8AU .ZZ35 $GT 645.0 SGR 441.6 SG3 154.6 ST 145.7 SR 334.7 $5 38J.1

RO£ -.3289 RffA .09_0 RC3 .241I FAU .05185 RRT .26|7 RRF -.3534 RTF -.6260 CRT -.7331 CR$ -.9589 CST .4828

Fog -.6084 FRA -.$013 rC3-J.4Z04 BSP I766 SG8 761.7 RZ5 -.0752 RI3 -.6517 LSA 307.6 NSA 141.7 SSA 27.8

80£ .3408 BRA .5577 BC3 .5291FSP -406 SOl 862.5 $GZ 415.0 THA 17.00 EL| 3_Z.8 £L2 93,? ALF 109.15

INC Z.7861 ¥| 29.334

APO 138.33 vZ _4.784

Ere 268.Z1 CLP -|8.3Z

LAUNCH OAT£ MAY d J984 rLI_44T TIM_ 76.00 ARRIVAL 0ATE JUL 19 1964

H£LIOCENTRJC CONIC 01STANCE Z05.485

RL J30.88 LAL " .00 LOt. _3.58 VL Z?.|49 GAL -8,95 AZL 9Z.89 HCA 91.03 SNA 129.8! [CO .Z_336 ]NC 2.88?5 vl 29.334

RP 108.94 LAP -Z.89 LOP 314.B0 VP 57.84D3 GAP -9.04 AZP 89.95 TAL _15.22 TAP 308.Z5 RCA 100.82 APO 158.80 V2 34.?84

RC 59.676 GL -14.04 GP 10.65 ZAL |A6.65 ZAP 23.97 [T8 537.78 ZA[ 144.26 ETE 28.26 ZAC 88.60 [TO 268.20 CLP -21.60

PLANCTO((NTNIC CO_IC

C3 31.011 VHL 5._89 0_A 8.$_ RAL 74.44 RA0 6864_.Z V[L 12.344 PTH 2.23 VHP 6.450 DPA 34.04 RAP 116.76 £CC 1.5|0A

LNCN AZNTN LNCH Tll_ L-I TIM( [NJ LAT |NJ LONG INJ RT ASC INJ AZNTH |NJ TII4_ PO CST TIN INJ Z LAT [NJ 2 LOHG

90.00 O 27 ZA 2590.49 -Z6.58 86.73 _08.34 J00.J9 1 10 39 1990.5 -24.88 58.46

90.00 14 34 43 4667.82 15.37 ZOO.SO 501.3Z 85.92 J5 53 1 4097.8 1|.9_ 193.46

IO0.O0 I 52 54 2314.75 -Z7.85 48°18 )08.06 10].33 Z 31 26 17|4.7 -26.00 37.86

100.00 15 51 54 4448.80 18.38 19|.8_ )00.73 64.75 17 6 3 3848.8 13.0Z 174,62

IJO.O0 3 IO 36 . Z107|.57 -51.29 _8.80 303.|5 104.3Z 5 45 8 1471.6 -28.98 18.36

110.00 1850 4I 4Z84.74 19.71 163°9_ 299.07 61.49 16 | 46 3664,7 IS.?S 156.10

DIFF[RENTIAL CORR[CT_ON8 N|0-C(_M[ [X_CUT_ON ACCURACY ORbiT O[T_RN|NA TION ACCURACY

TO[ .1018 ?RA -.3534 YC5 .4806 BAU .ZZ?5 $GY 846.4 $GR 449.8 SG3 J75.0 ST 148.5 SR 321.2 SS 421.T

RO£ -.3103 RRA .Ill] RC3 .2648 FAU ,0_738 RRT ._896 RRF -.3967 R_r -.6239 CR? -.?736 CRS -.9323 CST .5175

FO6 -.7Ill FRA -.5933 FC3-1.8019 BSP 1?89 SGB ?87.4 RZ5 -.09)0 R13 -.6580 LSA 530.Z NSA J45.6 $SA 27.3

80£ .3285 BRA .351A BC3 .5488 F6P -48? SG| 668.4 S0Z 4|6oZ THA 16.99 ELI 3AZ.7 ELI 88.Z 4LF Jll.l_

1768



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAUNC_ OAT[ N4y 4 J96A FLJGHY TIN( 7B.DD 4RRIV4L OA T[ JUL 21 1964

HELI OC[NTR|C CONIC

RL 150.66 LAL .00 LO_ Z23.56 VL ZT*Z6] GAL

RP [06,94 L4P -Z,�B LOP 51T,76 VP 5T,686 GAP

RC 6|.614 GL o14,72 GP 11,44 ZAL 147,Z9 ZAP

PLAN(T_(NTRIC CON|C

C} 30,545 VHL 5._ZT

LNC_ AZNTH LNCH T_N_

90.DD D 29 $6

90.00 14 14 SZ

100.00 I 55 1

100 O0 I_ 4Z Z8

110.00 5 ][ 47

IlO.O0 16 4Z I1

OIFF[R[NTIAL COilR[CT[(_INS

TO[ .J054 rRA -.5Z65 TO3 .4850 8AU .Z301

• D[ -.Z938 RRA .124Z RC) .ZgO0 FAU .0£351

roe -.8Z90 rRA -.?OOZ FC5-l.8018 8SP |800

80[ .5105 8RA ,549Z Be3 ,5654 FSP -557

0|3TANC[ ZlZ.195

-8.91 AZL 9Z.99 HCA 94.19 SXA 150.59 [CC .Zl?g8 INC 2.9891 Vl Z9.534

-6,Z5 AZP 89,78 TAL 216.59 TAP 310,58 RCA 102,|3 APO 159.06 vZ 34.783

ZT,ZO [TS 339,62 ZA[ 144,49 [TE Z9,86 ZAC 89.59 [fC 268,ZA CLP -Z4,85

0LA 7°76 RAL 75,5Z RAO 6568.Z V[L lZ,SZ5 PTH Z,ZZ VHP 6.049 0PA 54,84 RAP 116.76 [CC 1,5DE?

L-I TIN_ _NJ LAT IN| L(_IG |NJ RT ASC IN| AZNTH IN| rlN[ PO CST T_N IN| _ LAT IN| _ LONG

256J,Z9 -26,19 64,67 5,04,79 IO].J6 J JZ 5T 3961,3 -24,59 56,47

4719.38 1_,96 Z01,81 300,25 66.50 I_ 43 31 4119.4 IZ,63 194.72

2886.89 -27,46 44.ZI_ 304._0 10Z,30 Z 5) 7 1686.9 -23.49 55.95

4469,0Z 17,I4 J82,84 Z99,69 6S,I) 16 56 57 5869.0 13,65 175.60

ZO46.6Z -30,8_ 24.99 _05.S) IOS.§l 5 45 54 1446.8 -ZS,AZ ]6,64

4282.05 L_.27 J67.01 298.04 61.87 lT _) 53 5662.0 16.35 160.08

NI0-COUR$£ CX[CUTJON ACCURACY C_SIT 0ETERN[NArI(_4 ACCURACY

$6T 643,1 SGR 459,6 $63 197,8 ST 150,6 SR 505,2 SS 464.7

RR1 .3J73 RRF *,ASDZ RTF -.616J CRT -,8027 CR$ -,9Z43 CST .5402

$68 790,4 RZ) -,]|50 HI5 -.6621 LSA §53,6 HSA 149,5 SSA 26.9

$GI 671,0 SGZ 417,7 ?HA 11,41 ELI 330,0 ELZ 83.1 ALF 113,16

LAUNCH OAT[ NA_ 4 1964 FLIC#IT T114£ 80,00 ARRIVAL OAT£ JUL _ 1964

H(LfOCENTRIC CC_JC

RL 1_0,86 LAL ,00

RP |08.93 LAP -3,07

RE 63,608 GL -|5,59

PLAN(TOC[NTR|C CC_MIC

C3 30,|72 VHL _,493

LNCH AZNTH LNCH T_NI_

90,00 0 3Z 4_

9000 14 |5 4fl

|O0.O0 1 57 26

100,00 15 33 49

110,00 5 |3 I9

110,00 16 54 21

O|FF[RENTIAL CCMR[CTIC_IS

T0( .1077 TRA -,5_19 TC5 ,47_0 _AU ,23]_

ROE -,Z710 RRA ,1583 RC3 .518| FAU .07035

ro¢ -,9655 FRA.-,6IgI rCS-Z.OZS6 8SP |SZ?

80_ .E916 8RA ,3503 8C3 .57_0 FSP -6ZO

O|STANC[ Z18,876

LOL Z13,56 VL Z?,360 GAL -g,88 AZL 93,09 HCA 9T,55 SHA 151,_9 £CC ,21534 INC 3,0916 vl _9,534

LOP _0,83 VP 37.759 _AP -7.5D AZP 89.60 TAL Z_7.45 TAP )I4.80 RCA |03.E8 4PO I_9.30 VE 34.7_?

GP |Z,)| ZAL J47.79 ZAP 50,85 ITS )4J.Z| ZA[ 144.93 IT[ 5J,86 ZAC eO,E3 [TC Z68,32 CLP -18,69

OLA 6,99 RAL ?Z.?4 RA0 6_6b,2 V[L IZ.310 PTH Z,ZZ VHP 5.6?8 0PA 55.74 RAP 116.60 ECC 1,4966

L-Z T|I4(_ ZNJ LAT INJ L(_IG |NJ RT ASC INJ AZMTH ]NJ T|N[ PO CST TIN ;NJ Z LAT INJ Z LONG

6533,89 -Zfl,SZ 61,74 303,43 |01,06 ] I4 $8 1955.? °25,90 54,60

4_40.84 |6.55 Z03.1| Z99.36 66.69 IS 34 46 4140.8 15.Z_ 195.99

2260,55 -27,06 41,_4 _03,|4 lOS.Z0 Z 35 6 1660.6 °Z4,98 34,16

4489,ZJ JT.?Z |84.07 ZgB.BZ 65,5Z ]6 48 _4 )889,Z ]4.ZT 176,98

Z0_),0? -_0.41 ZI.}0 _OZ,|) 108.42 5 47 Z 14ZS.I -_7,86 15,03

4299,46 ZO.8) 168,08 Z�?,ZO 6Z,16 |7 46 | )699,5 16,9_ 161,08

NI0-COURS[ [xECuT|OI ACCURACY (_l_8|T 0[T£RN|NAT|ON 4CCURACV

SGT 63_o5 SGR 472,4 SG) 225,6 ST ]5Z,Z SR 286.Z SS 511.0

RRT ,3419 RR_ -,5049 RTF -,6053 CRT -,8Z6_ CRS -.9147 CST .5551

SG8 ?9|.g R_5 -,JAOg RI5 -,6670 LSA 584,6 MSA 153.2 SSA Z6._

$GI 671,Z SGZ 4_O.Z THA 24.36 ELI 314,7 £L2 77,9 4LF 115.40

LAUNCH 0ATE NAY 4 1964 FLIGHT TIN(. 8Z.OO ARRIVAL 04 rE JUt Z5 1_64

HEL]O_[NTRIC CC_NIC

RL ]50.86 LAL ,O0

RP 108.93 LAP -3.14

RC 65.65Z GL -16.05

PL4N[TOC[NTR_C CON|C

C3 Z_.677 VHL 5.466

LNCH AZHTH LNCH TIN|

90.00 0 5_ 53

90.00 14 7 20

JO0,OO Z O 11

100.00 15 Z5 45

I10,00 3 15 13

110.00 16 Z7 I0

01rFER£NT_AL CCIRRECTZONS

T0[ .1049 TRA -.3Z59 TC_ .4634 _AU .Z5|6

RO( -,Z4T9 RRA ,J33Z RC5 ,5485 FAU ,07_04

F_[-1,|167 FRA -._44Z FCI-_,Z614 8SP 180]

BD[ .2692 BRA .5_83 gC3 ._797 rsP -708

DISTANC[ 225.534

LOt. Z25.36 V_ 27.444 6AL -6.84 AZL 95.Z0 HCA 100.$1 SNA |51,69 [CO .Z0955 INC 3.1955 Vl Z9.534

LOP 3Z4,09 VP 37,8Z2 GAP -6,78 AZP B�,4Z TAL ZIB,40 TAP 518.91 RCA 104.Z8 APO 159,50 vZ 34,T90

GP 15.Z? ZAL 148.]6 ZAP 54,51 ITS 54Z,64 ZA[ 145,$_ IT[ 54,51 ZAC 91,15 [TC 163,45 CLP -31,94

0LA 6,Z4 RAL TZ,07 RAO 6_68,Z YEL 11,198 PTH Z,ZZ VHP 5,558 0PA )6.75 RAP 116,13 ECC 1,4917

L-J T|M[ IN| LAT 1NJ L(_IG JNJ RT ASC IN| AZNTH IN| TIN[ PO CST TIN |NJ Z LAT IN| Z LONG

ZSOT,40 -Z5.45 6(3,91 501.Z9 10Z.90 ! |? 40 1907.4 -_3.40 9Z.83

416Z.2I Jl.lZ 204.48 298,64 67.09 IS 16 42 416Z.Z 15,87 J97.Z5

2Z33,48 -Z6,66 40,58 )OJ,�T JD4,O5 2 57 26 1655o_ -Z4.47 5Z,47

4_09.56 18.Z8 185.30 Z98,|] 65.95 16 40 5Z 3909.4 14.88 178.16

2000.6? -Z9.97 ZI.TO 300.9| lOT.Z? 3 48 35 1400.7 -ZT.SI 13.5Z

4516.94 _|,38 169,11 Z96,55 6Z,67 17 39 ? 3716.9 ]7,54 162.06

N[O-COUR$[ [XECUTION ACCURAC_ ORBIT OETERN|NAT|_I ACCURACY

SGT 6Z0,8 SGR 486,5 $G3 ZS|,_ ST 151.0 SR 164,6 SS SS8 .Z

RRT .)_01 RRtr -,_6|Z RTr -._76| CRT -.8346 CRS -,90ZO CS_ .54Z_

$68 790,0 RZ3 -,l?)? RJ) -,6674 LSA 6]5,9 NSA J56.6 $3A 15.7

SGI 666,0 $GZ 424.8 TH4 2_.05 ELl 295,4 [12 74,5 ALF 117,36

LAUNCH OATC NAY 4 1964 FLIGHT TIIA_ 84,00 ARR|VAL _AT[ JUL 27 1964

HELIC_ENTRIC CONIC

RL ]50,86 LAL .00 LOL Z_3,56 VL 27.516 GAL

RP 108,9_ LAP -3,_J LOP _?,16 VP )7.878 GAP

RC 67,740 GL -13,?Z GP 14,32 ZAL 148,40 ZAP

PLAI_[TO_ENTRJC CONIC

C) Z9,642 VHL 5.444

LNCH AZMTH LNCH TZlMI_

90.00 0 39 21

90.00 I) 59 33

100.00 Z 3 J?

100.00 IS I8 |8

JlO,O0 3 J? 19

110.00 16 ZO 35

01FF[R[NTIAL COIR[CTION$

TD[ .0978 TRA -.33|5 TC5 .43T9 BAU .Z30l

ROE -,ZZZO RRA .1689 RC3 ,3819 FAU ,08620

FOE-I.ZB59 FRA-I.O?95 FC3-Z.5176 85P 176)

80_ ,Z4Z6 BRA ,57Z1BC3 ,580_ FSP -805

0_STANC[ Z)Z,164

-8,80 AZL 93,_J t+CA 105.68 S_A 158,41 [CC ,Z0588 [NC 5.5016 Vl 19,55_

-6,09 AZP 89,21 TAL ZI�,ZZ rap 5Z2,89 RCA 105,1_ APO 159,67 vZ 34,T95

38,Z_ ITS _4_,97 ZA[ J46,)I ET[ )?,32 ZAC 9_,14 [TC 168,63 CLP -55.80

OLA 5,50 RAL ?|,$3 RA0 6568,2 VEL 12,289 PTH Z,Zl VHP 5,029 OPA 37,88 RAP 115,50 (CO 1.46T6

k-I TZl4[ |NJ LAT _NJ LONG IN| RT ASC IN| AZNTH IN| TIN( P_ CST TIN IN| Z LAT IN| 2 LONG

248Z,lS -29,03 _9,17 301,)1 103,69 I ZO 45 1882.1 -22,90 Sl.ll

4765.S0 I?.l_ ZO_.?3 Z98.10 67.51 I5 19 I? 4185.5 14.46 198.5Z

ZZII,40 *ZS,Z_ )8,9| )00,9? 104,84 Z 40 9 1611.4 -23,96 30,86

4519,48 18,83 J88,_4 197,58 66,33 16 33 4? 3929,5 15,48 179,35

J979.18 *Zg,SZ 210.|9 Z99,BB 108.07 3 50 Z8 J379,Z -Z6,77 12,08

4534,4? Zl,�Z 170,18 196,01 65,09 |? 3Z 50 3?54,5 16.J5 ]65.10

I_O-CC_IR81[ [XI[CUT|ON ACCURACY ORBIT 0[T[RM|NAT1ON ACCURACY

$GT 600.G SGR sog,O $G) 281.9 ST 14T.9 SR Z40.O SS 60?.5

RRT ,)645 RRF -.618| RTF -,5559 CRT -,8316 CR$ o,$645 CST ,5053

8GB 78T,5 RZ5 -,Z|08 R]) o,6689 LSA 650.0 NSA 159.5 SSA _5.0

SGI 65?,6 SG_ 4)Z.9 ?HA 5Z.74 ELI Z?Z.4 £LZ ?Z.3 4LF 119.40

I ?69



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH 041£ NAY 4 J964 fLiGHT TIN( 86.00 ARRIVAL OAT( JUL 29 1964

HELJ(XENVRJC CONIC

RL J_0.86 LAL .00

RP 108.90 LAP -).26

RC 69.886 GL -|?,38

PLANF..TOC[NTmIC CONIC

C3 29.454 VHL 5.427

LHCH AZNTH LNCH T|I_

90.00 0 43 |0

90.00 J3 $Z El

lO0.O0 Z 6 46

100.00 J5 Jl Z?

110.00 3 20 9

110.00 16 14 3J

O|STANC( 238.T66

LOt- 223.56 VL Z?.576 GAL -8.76 AZL 93.4| HCA |06.84 SNA 132.65 (CC ,Z0Z�O |NC 3.4106 Vl 29.$34

LOP 390.43 vP 37.925 GAP -3.43 AZP 6t.0l TAL ZIP.�J TAP 326.?S RCA 10S.;0 APO 159.8| VZ $4.797

GP |5.45 ZAL J48,31 ZAP 42.32 (TS 545.Z? 24( J47.|6 (T( 40.9? ZAC 93.Z| [TC 268.88 CLP -59.90

0LA 4.77 RAL ?|.|1RAO 6568.Z VEL IZ.ZS| PTH 2.Zl VNP 4.750 DPA 39.lZ RAP ||4.$3 £CC 1.4847

L-| TIN( |NJ LAT ZNJ LONG |NJ RT AiC |NJ AZNTH IN| ?IN_ PO CST TIH ZNJ Z LAT |NJ Z LONG

Z457.66 -24.63 57.49 _k_0.49 |04,43 I 24 8 185?.? -22.40 49.52

4604.80 |6.Z9 207.06 291.?0 67.95 IS 12 26 4204.8 |5.08 |99.80

2|88.05 -25.85 37,_K) 300.13 105,38 2 45 14 1588.1 -25.45 29,32

4549.64 J9,38 187o79 297.19 66,78 16 27 16 3949,6 16.07 J80.56

2856.35 -29.08 1_.73 299.00 106,82 3 52 48 1356.4 -Z6,Z3 10.71

4352.|0 Z2.46 17J.27 295.67 63.53 J? 27 5 3752.1 |8.72 J64.13

O|Fr(R(NT;AL C_R[CTIONS

TO( .0668 TR4 -.gAA0 TC3 .4030 B4U .2287

ROt -.J829 RRA .|861RC9 .4|82 FAU .09503

F0(-|,4753 _RA-|.ZZ_5 FC5-Z.T93| 6_I_P |?SZ

BO( .Z||J BR4 ,391J 8C3 .5808 rSP -9|4

NZ0-COUR_[ (YJ[Cu/I(3N ACCURACY ORBIT DETERNJN4T|ON 4CCuRACY

$GT 576.7 SGR 535.0 $63 3]5.J ST |43.Z SR E|2.1 S$ 659.9

RR? .3903 _ -,6742 RTF -.4734 CRT -.818? CRS -.8569 CST ,4397

S&6 ?e$.6 R25 -.2442 R13 -.67?5 LSA 668.S NSA 161.9 SSA ZR.Z

SGI 648.0 $G2 44_.9 THA 38.95 ELI 246.0 (L2 ?0.? 4Lr 12|.92

LAUNCH OAT[ NAY 4 |964 FLIGHT TIN( 88.00 ARRIVAL D4T[ JUL 3| Jg64

H(L|OCCNTRIC C(3F4|C

RL 150.86 LAL .00

RP |08.09 LAP -3,31

RC ?Z.OZ6 GL -|8.04

PLAI_TOC[NTRIC CCNIC

C3 Zt.3Ot VNL 5.4J3

LNCH AZNTN LN_N TIV_

90.00 0 47 24

90.00 13 49 $_

100.00 Z 10 39

100.00 |5 5 8

l]O.O0 3 23 J4

110.00 lee 0

OiSTANC[ 245°338

LOL E23.56 VL 27.626 GAL -8.72 AZL 93.52 P_A 110.00 _44 133,22 £CC .20034 |NC 3.5233 v| 29.554

LOP 393,60 vP 37.966 GAP -4,8l AZP 88.79 fAk 220,48 TAP 3)0.4? RCA 106._5 APO l_9,91 V( 34,802

GP 16.67 ZAL 148.30 ZAP 46.66 (TS 346,59 Z4( 148.J0 (?( 45.37 ZAC 94.35 (TC 269,|8 CLP -44.24

0kA 4.05 RAL ?0._0 RAO 65611.2 VEL 12.275 PTH 2.2! VNP 4.502 OPA 40.46 RAP 115.26 (CO 1.4822

L-| TIN( |NJ LAT |NJ L(_AG IN| RT A$C ]NJ AZNTH IN| TIM_ PO CST TIN |NJ 2 LAT |NJ Z LONG

_433.68 -24,2| 5_.85 289.82 10_.15 | 27 58 |635.6 -2|.90 47.95

4826,22 18.77 Z08.39 297.45 68.40 15 6 5 4226.2 15.67 20|.09

2165.16 -25.41 3_.74 299.43 |06,90 2 46 44 156_.2 -22.93 27.82

4569.94 19.92 189.05 296.95 67,24 16 21 16 5969.8 16.66 181.??

1937.96 -28.62 J7.32 298.28 109,54 5 5_ 32 1338.0 -25.69 9.37

4369.9| 23.00 172.37 285.45 69.98 |? 21 50 3?69.8 |9.$1 165,17

N|0-COUR_I[ (X_CUTZON ACCURACY _SIT 0(T[RN|NATION ACCURACy

SGT $49.7 Sr_l 566.Z SG3 349.4 ST |37.! SR 16|._ SS ?|2.1

RRT ._OI? RRF -.?28J RTF -.3778 CRT -.7813 CRS -.8130 CST .3110

SGB 789.1 223 -,2625 213 -.697| LSA ?_9.2 NSA JGS_? SSA 23.5

SGI 637.0 SG2 465.9 THA 47.80 ELl 216,2 (L2 ?J.? ALF |24.96

O|Fr[RENT|A_ CCRRECTZC_$

TOE .O_80 TRA -.3650 TC3 .9541BAU .Z266

ROE -.1600 RRA .20_? RC3 .4574 KAU .J0407

rO[-I.8??l rRA-l._?19 rC3-3.0747 85P ]712

80( .1738 824 .4J80 _C3 .5784 FSP -|025

LAUNCH O_TE NAY 4 Jg64 FL|GHT TIN( 90.00 ARRIVAL DATE AUG 2 1964

H(LJOCENTRJC CONIC

• k 130.8_ L4L .00

RP 108,87 LAP -3.35

RC 74.214 GL -1_.73

PLANA[TOC_NTR|C CONIC

C3 29,|78 VHL _.402

_NCH AZ_TH LN_N T|N(

eo.oo o 52 4

90,00 )5 39 24

100,00 Z 14 57

Jo0.o0 1_ 59 J|

1|0,O0 3 26 45

I_0.00 16 5 52

OIrFERENTIA_ CCItR_CTION$

TO( .0418 TRA -,59_8 TC3 .2924 BAU ,2257

RO[ -.]240 RR4 .2218 RC3 .4992 FAU .|13ZO

r0(-1,89|0 F24-1.5|69 FC3-3.3586 BSP I"1"00

80( .1308 MA .4919 8C5 .5765 FSP -||38

0ISrANC[ Z5|.881

LOt. Z'23.56 VL 27.666 GAL -8.68 AZL 93.64 NC4 115.16 $NA 155.5| (CC .19815 [NC 3.6408 vl 29.531

LOP 556.77 vP 5_.000 GAP -4.Z| AZP 88.57 TAL 220.91 TAP 554.07 RCA 107.06 4PO |59.97 v2 34.807

GP 17._7 ZAL 148.58 ZAP 51.22 (T$ 347,96 ZA[ 148.97 [T( 50,59 ZAC 95.56 [TC 269.55 CLP -48.82

DLA 5,32 RAL 70.60 RA0 6568.2 VEL J2.270 PTH 2.2| VMP 4.265 0PA AI.90 RAP 111.66 (CC 1.4502

L-| TIN( [NJ LAT [NJ LONG IN| RT A$C IN| AZN_H IN| TIN( PO CST T|N JNJ Z LAT IN| _ LONG

2409,85 -25,78 54.24 2_9.28 |05.85 | 32 |4 |809,8 -21.38 46.39

4847.90 19,5| 209.7S 297.33 68.68 15 0 l| 424?.9 16,27 _0_.40

ZJ42.48 -24.96 54,20 298.89 |0?,00 Z SO 40 J542.5 -22.40 26.34

45_0.5J L=_.48 |90,34 296.85 6?,72 J6 IS 42 3980.5 J7.26 183.01

1917.75 -28.|5 15.94 297.69 110,_4 3 58 43 ]3|?.7 -25.14 8.06

4388.00 25.53 173.50 295.98 64.46 l? |? 0 5?88.0 Z9.90 166.25

NIO-C_UR_[ £X(CUT|ON ACCURACY _61T OET(RNINATION ACCURACY

SGT 526.| SGR 603.0 8G3 384.5 S? 135.4 SR |50.Z SS 764.8

RRT .207_ RRt r -.772? RTF -.29_6 CRT -.?_60 CR$ -,?342 CST .|O62

$68 600.9 R23 -.2259 RJ3 -,7440 LSA ?75.l NSA 164.9 $$A ZZ.?

8G! 631.8 862 491.2 THA 6|.69 ELl 186.9 EL| ?5.T ALF 130.37

LAUNCH OAT( NAY 4 1964 FLIGHT TIN( 92.00 ARRIVAL OAT( AUG 4 J964

HI_L/O_EN?RJC CONIC

RL 150.86 LAL .00

RP 108,85 LAP -9.97

RC 78.42? GL -19.47

P_AN_TO([NTR|C CONIC

C3 Ze.0?8 VHL 5.9_2

_NCN AZMTH LNCN ?Z_

90.00 0 5? lI

_0.00 13 33 Ze

Ioo.o0 z 1_ 44
100,00 14 33 31;

110.O0 3 90 44

I_o_oo 15 5_ ?

OIFF(RENTIRL C(_RECT|ON$

YO( .00_4 TRA -,4294 TC3 .2|8_ OAu .2278

ROE -.0840 RRA .2405 RC_ .5437 _AU .J222?

r0(-E.|165 FRA-1.6595 FC3-3.640§ 6SP 1761

80[ .0_44 BRA .4922 BC5 .5861 _SP -1262

01STANCE 28#.394

LOt. i_3,_ VL 27.6_7 GAL -8.63 AZL 95,76 I,_A l|6,53 SNA J33.7_ (CC .|9623 INC 5.?659 vl Z9.534

LOP 39_,94 VP _1,028 GAP -3.83 AZP 8_.33 TAL ZZI.Z2 TAP 337.55 RCA J07.$0 APO 159.99 v2 54.813

GP 19.35 ZAL J48.14 ZAP 55.99 (TS 349.44 Za( |49.?| (T[ 56.68 ZAC 96.85 (TC 269.98 CLP -53.64

OLA 2.58 RML ?0.30 RAO 854_8.2 VI[L 12.266 PTH 2.2J VHP 4.099 OPA 43.43 RAP 109.?Z £CC 2.4T85

L-| TIN( _NJ LA? IN| LONG IN| RT ASC |NJ AZNTH IN| TZNE PO CST TIN |NJ 2 LAT |NJ 2 LONG

Z185._NI °23.39 52.64 298,88 |06,59 | 36 57 I786.0 -20.84 44.85

48t_.05 I9,84 2J|.|6 297.3S 69.38 14 54 39 4270.0 16,86 205.76

2|19.73 -24.50 32.66 298,46 107.68 Z 55 4 J519.? -Z|.85 24.87

4611.53 20.99 lfl._41 296.8? 68,22 16 lO 29 40||.5 17.83 |84.29

1897.80 -27,67 14.$6 297.23 ||0.93 4 2 22 1297.5 -_4.57 6,76

4406.53 24.07 J74.67 _93,43 64,96 l? |2 94 3806.5 20.49 167.35

• N|O-_q_( [_I[CU_I_ ACCURACY C_I'01T O(T[RN|NAT]ON ACCURACY

$G? _J4,2 8_ 648.0 _G3 4|9,6 ST |5?,5 $R IJ9.0 SS 8|9.3

RRT .0624 RRF -,8138 RTF -.0562 CRT -.6838 CR$ -.5?59 CST -,|622

$66 825.6 R2_ -,0796 R|5 -.8099 L84 822.4 NSA I65.6 SSA 21.g

$GI 848,1 $62 5||.5 THA 82,41 (L| |67.5 (L2 ?|,4 ALr 140.98

I??0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964_

L•UNCH OArE NAY • 1964 FLIGHT r|l._ 94.00 •RR[¥•L O•TE •UG 6 1964

NELIOCENYRJC CONIC

RL 15D.BO LAL .DO

RP 108.#3 LAP -3.39

RE ?Bo650 GL -ZO.2Z

PLANETO([NTRIC CONIC

C3 28,99T VHL _.385

LNCH AZNTH LNCN TIN|

90.00 l Z SO

90.00 13 Z? SZ

100.00 Z ZS I

100.00 14 48 22

J10.00 3 33 13

110.00 13 34 40

DJSTANCE 264.8?7

LOL 221.96 VL Z?.TZO &AL -8._? AZL 93.89 HCA JJ9.t9 8NA I13.9J ECC .19•$8 I_C 3.8939 ¥J Z9.534

LOP ._43o11 vP 38.D_0 G_P -).O8 AZP #B.D8 TAL 22J.41 TAP _•O.90 RC_ 307.86 APO 139.97 ¥2 34.BZO

GP Z0o79 ZAL J47.79 ZAP 60,91 ITS 33Jo04 ZA[ |30.|9 [T[ 83,59 ZAC 98,19 ETC Z10,46 CLP -58,67

DL4 1.8Z R&L 70.30 RAO 8568.2 VEL 12.263 PTH Z.Zl YHP }.945 OPA 45.00 RAP 107.45 ECC 1.4772

L-1 TIM( |NJ LAT IN| L(_G IN| RT A$C IN| AZNTH IN| TIN[ PO CST TJN IN| Z LAT IN| Z LONG

8361.76 -ZZ,83 51.03 Z98.36 107.20 t •Z 1E 1761.8 -ZO.Z8 43.50

489Z.87 20.39 ZlZ.6Z Z97.49 68.91 14 48 Z$ 4292.9 17.47 Z03.16

Z096.65 -24.02 31,12 298.15 108,55 Z 59 38 1496.7 -Zl.29 Z3.19

4633.22 2|,$$ 195.06 Z97.03 68.T5 16 5 3S 4033.2 18.46 183.6Z

1878.98 o27.16 13.19 296,88 1||,60 4 6 30 1277.0 -25.98 5.45

4425,67 24.62 |7$,89 295.6| 65.50 l? 8 25 $8Z5.7 21.|0 168,31

CIReIT O[TERM|NATION ACCURACY

ST 156,Z SR 95.4 $$ 870.6

CRT -.7212 CRS -.2479 CST -.4496

LSA 875.8 NSA 165.8 SS• Zt.I

ILl 173,1 EL2 39.? 4Lr 152.72

OIFFER[NTIAL CC_RECTION8 N|0-COt,IMSA[ EXECUT|CN ACCURACY

roe -.O354 TRA -.4T45 T(3 .|_05 BAU .1537 $GT $25.7 SGR 691.4 $G_ 451.Z

RO£ -.04|5 R#A .Z581 R¢$ .5887 rAU .1._O50 RRT -.132| RRF" -.847T RTF .1682

rOE-Z.3371 TRA-l.T850 FC5-3.8862 8SP 1874 SG8 869,3 RZ3 .0815 R13 -.8456

808 .0543 8RA .5402 883 .e030 FIP -J370 $G| TOO.| SGZ _lS.3 TH4 102.67

LAUNCH DATE NAY 4 3984 FLZGHT TI_ 96.00 ARRIVAL D• TE AUG 8 1964

H[k|OCENTR|C CONIC OIS?AI_E 271,3_0

RL 130.88 LAL .00 L(5t. 223.56 vk 27,735 GAL -8,$1 AZL 94,03 P_.A 122.66 _A 134.03 ECC .19316 tNC •.03ZS vl 29.554

RP 108.81 LAP -3.39 LOP _a18.28 VP _.OM GAP °2.55 AZP 87.92 TAL ZZ|,4? TAP 344.]] RCA 108.14 APO 159.92 V2 34.827

RC 80.912 CL o21.01GP 2Z,Z? ZAL 147.54 ZAP 65.96 ETS 352.80 ZAE |50.30 EYE 71.|5 ZAC 99.59 ETC 271,00 CLP -65.88

PLAN[TOCENTR|C CO_I;C

C3 28,935 VHL 3,379 OLA 1.04 RAL ?0.60 RA0 6_68.2 V(L 12,260 PTH 2.Z| VHP 3,823 OPA 46,60 RAP 104.87 ECC ].4762

LNCH AZNTH LNCH T|N[ L-I TZI_ IN| LAT JNJ LONG ZNJ RT ASC JNJ AZNTH IN| T;N_ P_ CST TiM IN| 2 •AT |NJ 2 LONG

90,00 1 9 Z 2336.90 -22.34 49,_HJ 298.17 107.87 1 47 $9 1736.9 -19.68 41.7]

90.00 13 2Z 26 4818.87 _.95 Zi4.|$ 297.73 70.48 14 44 Z_ 4516.7 18.08 Z06,63

|00.00 2 _kO 5Z Z072.97 -Z3.50 29,55 E97.94 109,05 _ 5 2S 1473.0 -Z0.69 21.8B

1_.00 1• 45 |8 485_.84 ZZ.09 194.5| .Z9T,5| 69.33 |6 0 54 4053.8 19.08 187.01

110.OO 3 40 13 1855.89 -Z6.62 I|,17 _9_,_fl 1|Z.28 4 l! 9 IZ55,9 -25.3? _.13

|10.00 13 $0 28 4445.8? 25,17 |??,i_ 295,9_ _8.07 l? 4 32 3843.? _1.73 169.72

D;FFER[N_;AL CC_REC?_ON8 N_O-C(_ [I_(U?|ON ACCURACY ORS|? OET[RN|NA?|ON •CCuR•CY

TOE -.0882 TRA -.5267 TE3 .0_4 BAU .Z456 867 589.9 _ 742.6 $G) 482,2 ST 192.8 SR 90.• $S 92J.8

RDE ,O045 RRA .ZTSJ RC3 .6343 FAU .|3795 RRT -,1368 RRF -,8760 RTF .390J CRT -.8738 CR8 ,2727 C$_ -.664D

F0[-2.3532 FRA-I,8_? FCSoA,JZ44 85P _99 SG8 918ol RZ3 .1629 R|) -.8666 LSA 95J,2 NSA 165,6 SSA _O.2

8oE .0883 8RA .$942 883 .8550 rSP -1478 $61 787.6 SG2 506.0 THA J15.75 [11 209,0 EL2 40.5 ALF 136,B0

L•UNC_ O•TE NaY 4 1964 ¥LIGN_ TIN( 98.00 ARRJv•L O•_E •uG 1O _96_

H[LI OC[NTR|C CONIC

RL 1_0.68 LAL .DO

RP 100.79 L•P -3.39

• C 63.179 GL -2|.83

PLAN_TO_[NTRIC CON|C"

C5 26.893 VNL 3.373

CNCN AZNTH LNCH TIN(

90.00 1 13 93

90.00 13 ]7 ?

100.00 2 57 20

100.00 14 38 2]

110.00 _ 43 •8

110.00 13 46 22

O|_r£RENT|AL C_I_ECT|ON6

TO[ -.1322 ?RA -.$87Z ?C3 -.08Z5 Bdu .2635

ROE .0_19 RRA .2891RC5 .877Z FAU .|4340

F08-2.7_14 FRA-I.9639 FC3-4.2968 85P 2405

80£ ,1608 8RA ,6344 BC3 .3822 rsP -J560

D;$?ANCE 277.753

LOt. Z'13.56 vk 27,743 GAL -8.44 AZL 94.18 HCA 115,82 SNA 134,09 ECC ,19193 JNC 4,1815 ¥J Z9.3_4

LOP _9.46 vP 38,081 GAP -2,04 AZP 87.3_ TAL 221.42 TAP 341._4 RC4 108.35 AP_ 159.82 VZ 3•.855

GP 23.79 ZAL 146.?7 ZAP 71.07 ET$ $54.?) ZAE 149.97 [TE 79,08 ZAC 10|.C4 [TC Z71.56 CLP -69.Z5

O_A .22 RAL ?0.79 RA0 _868.2 V[L 12.258 PTH 2.21VNP 5.73Z 0PA 48.21 RAP 102.00 [CO 1.•7_5

L-I TIN_ [NJ LAT [NJ LONG IN| RT •5C IN| _ZNTH 1NJ T[N{ P_ CST TIN IN| Z L•T IN| Z LONG

231|.08 -21.79 47.69 298.28 106.53 ! S• 24 1711.! -]g.0_ 40.08

4941.76 Z1.$0 215.77 298,16 71.11 14 $9 28 4341.8 lB.?Z 208.Z0

2048.38 -22.94 Z?,94 297.85 109.70 ) 11 28 1•48.4 -20,05 Z0.34

4679.70 22.63 196.06 297.71 69,95 15 56 21 4079.? 19.72 169.49

185•.04 -26,05 10,33 296.91 112.96 4 16 22 1254,0 -ZZ.?Z _,76

4466.80 Z5.75 178,55 Z96.36 66.70 17 O 49 3866.8 2_.37 I71.OZ

N|O-C(_l_'_r_ [K[CuTION ACCuR4CY C_8|T OETCRNINATgoN ACCURACY

sGr 658,6 SGR 79Z.$ 563 506.Z $? 248,2 5R 109.9 SS 966.Z

RRT -.$|48 RRF °,8995 RTF .5741 CRY -.9673 CR5 .6769 CST -.7974

$68 1028.6 RZ} .J949 R]3 -.8865 LSA 991,5 NSA 165.2 S$4 J9.3

8_J 90_.9 $62 492,J ?HA J24,6J EL| 170.2 EL2 25,5 ALF 136.58

L_UNCH DATE HAY 4 1964 FL[GHT Tli•_ 1[_3.00 ARRIVAL OAT[ AUG ]Z J964

NELIOCENTRJC CONIC

RL 190.86 LAL .00

RP 108.76 LAP -3°3?

nC 83.458 G_ -22.76

PLAN_TO_[NTR_C CON|C

C3 28.876 VHL 5,374

LNCH AZNTH LNCH T|N_

90.00 | 23 Z?

_0.00 13 1| 4?

|DO.D0 Z 44 _9

JOO.O0 14 $5 28

110.00 _ 5_ Z

110.00 19 4Z 23

OIFF_R[NTIAL CC_RECT|ON8

TO[ -.2261 TRA -.6532 TC3 -._37 8AU o2881

ROE .1018 RRA .3009 RC3 .7178 KAU .14731

r08-2,9_87 FRA°2.010I FC3-4.4184 85P 2809

B0E ,2478 8RA .?192 8C] ,7482 FSP o16_3

0ISTANCE 284.1S0

LOI. 7"a'3.96 Vk 27.745 GAL -8.56 AZL 94.54 HCA 128.99 _NA 154.10 ECC .19086 JNC 4.5426 v| 29.554

LOP 552.64 VP _8.090 GAP ol.56 AZP 87.16 TAL 211.16 TAP 350.Z_ RCA I08.31 APO 159.?0 VZ 3_.8_5

GP 25.35 ZAL 148,08 ZAP 76,17 ET$ 356.83 ZAE 149.15 [T[ 87.03 ZAC 102.52 ETC Z?Z.I8 CLP -74.66

OLA -,65 RAL 71,07 RA0 65M,Z VEL 12.258 P?H Z.21VHP 3,6?Z OPA 49,78 RAP 98,91 [CC 1.4752

L-| T|I4_ |NJ LAT [NJ LONG |NJ RT ASC [NJ AZNTH |NJ TIM_ PO CST TIN |NJ 2 _AT IN| 2 LONG

Z283.89 -21.|9 45°83 298._V0 109.Z$ 2 | 3J 1684,0 -18.$? 36.38

4968._8 ZZ.08 Z|7,5_ 298.68 71.80 |• 34 36 4568.6 19.38 709.68

Z022.$8 -22.54 26,26 287.85 110.39 _ 3 |8 12 |42_,8 -19.37 18,73

4705.20 23,24 J97,73 288.26 ?0.65 15 SJ $| 4JD3.2 _0.38 J90.09

181|o14 -25.44 8°84 298.49 ,113,85 4 22 13 1Z11.1 -Z2.0Z 1.35

4489.40 26°$5 180,03 296.94 67.39 |6 57 IZ 3889.• 23.06 172.42

N|0oCOt.MS[ [X[EUTION ACCURACY C_'B[T 0ETERN|NATION ACCuR4CY

SGT 768.9 SGR' 842.8 SG3524.7 ST 319.1 SR 146.8 S$ ]012o6

RRT -,848| RRf" -.9|83 RTg .7055 CRT -.9905 CRS .96J9 CST -.B?ZO

SG8 1140.6 RZ3 .L>047 R|3 -.90_! LSA 1058.9 NSA 164.5 $S• 1P.3

$G] 1056,0 SGZ 477._ THA |50.96 [L1 530,8 ELZ 18,4 ALF 155.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1. 1964

LAUNCM D_TE NAY 4 ]964 FLIGHT TINE 10Z.00 ARRIVJL OATE AUG 14 1964

HELIOCENTRIC CONIC

RL J50.8G LAL .00

IP 108.75 LAP -5.55

RC 87.749 GL -25.75

PLANETC)CENTR|C CON,]C

(3 28.889 V_L 5.37_

LNCH AZNTH LNCH TIME

90.00 ] 51 50

90.00 ]5 6 11

]00.00 Z 51 Z6

100.00 IA 28 Z6

l]O.DO 3 $8 59

ll0,O0 ]5 38 12

LOL _5.56 VL 27.741 GAL

LOP 3_5.81 VP 58.096 GAP

GP 26.90 ZAL 145.29 ZAP

OIS/ANCE 290.5J7

-8,28 AZL 94.5Z HCA J5Z.16 SMA ])4.07 ECC .18993

-I,09 AZP 86.96 TAL Z21.00 TAP 553.16 RCA 108.61

81.19 ET$ 359.12 ZA[ 147.79 EYE 94.64 ZAC 104.04

DLA -J.59 RAL 71.44 RAO 6568.2 VEL 12.258 PTN 2.ZJ VHP 5.643 OPA 51.54

L-I TIIA[ IN] LAT IN] LCING IN] RT A$C 1NJ AZNTH IN] TEN[ PO CST TIN

2255.2Z -20.53 44.07 298.43 109.94 2 9 25 ]655.2

4997.56 Z2.65 219.43 299.35 T2.5_ IA 29 59 A)�T.6

1995.Z| -Z1.68 14.49 297.97 111.10 3 Zfl 41 1395.2

4732.80 Z3.85 199.5_ 298.94 71.4_ 15 A7 19 4152.8

1786,88 -24.?G 7.Z? 298.5G 114.35 4 28 46 IJ86.9

4513._0 18.98 181.66 297.66 68.17 J6 53 36 5913.9

DIFFERENTIAL CC_R{CTIC_d$

TOE -.3109 TRA -,?147 TC3 -.3328 8AU .3177

ROE .]519 RRA ,3081 RC3 .7511FAU .14870

r0£-},0889 FRA-Z.O|28 FC)-4.4561BSP 3272

80[ .3460 BRA .7875 8C3 .8225 FSP -1668

NJO-CCURSE EXECUTION ACCuRACT

SGT 913.9 SG_ 887.7 $G3 534.4

RRT -,7359 RRF -.9304 RTF .7885

SG8 1174.0 RZ3 .ZO?fl RJ3 -.9198

$61 1187.0 $G2 461.8 THA 136.15

INC 4.5J9J Vl 29.534

APO 159.54 VZ _4.85Z

ETC 272.79 CLP -80.Jl

RAP 9_.68 ECC ].47_4

IN] Z LAY IN] Z LOnG

_|7,65 36,60

20.08 11].72

-18.6Z ]7.03

Z].09 ]9].84

-Z].27 559.87

25.78 ]73.96

OIRB_T D[TERNINATIOI_I ACCuRACy

ST 404.7 SR 191.1 S) 1050.6

CRT -.99Z9 CR$ ,9354 CST -.9]47

LSA 11Z9.9 NSA 163.8 SSA ZT.3

EL) 447.0 EL2 ZD,5 ALF 154,82

LAUNCH DATE NAy 4 1964 FLIGHT T|N[ 104.00 ARRIVAL DATE AUG 16 ]964

HELIOCENTRIC CONIC

RL J50.88 LAL .00

Re 108.70 LAP -3.3|

R( 90.049 GL -Z4.79

PLAN(TOC[NTRJC CON|C

C3 28.945 VHL 5,380

LNCH AZNTN LNCN TIN(: L-I TIN( IN] LAT

90.00 1 41 9 ZRZ4.J8 -19.81

90.00 ]5 0 AI $0Z9.38 13.31

lO0.O0 3 J 17 |955.88 -Z0.95

100.00 14 Z5 14 4?83.09 24.49

I]O,O0 4 6 45 I 760.9A -24.03

110.00 15 34 1_ A540.80 Z?.65

DJFFER£NTZAL CORR[CT|ON$

T0E -.4060 TgA -.7994 TC) -.48_0 8AU .3519

ROE .2037 RRA .312_ RC3 .78|4 FAU .14808

FD(-3.1807 FR&-I,9849 FC3-4.4289 85P 3803

80[ .4545 BRA .8583 8C3 .9094 rsP -1691

DJSTANC[ Z96.836

LOL 123.56 VL Z7.731 GAL -8,18 AZL 94.?I PiCA 135.53 $NA 134.00 [CC .18913 INC A.7144 ¥] 29.5_4

LOP 358.99 VP )8.098 GAP -.64 AZP 86.64 TAL ZZ0.63 TAP 355.97 RCA 108.66 APO 159.35 VZ 54,862

GP ZB.48 ZAL 144.37 ZAP 88,07 £T$ 1.59 ZAE 148.00 ET[ 101.64 ZAC 105.61ETC 273,40 CLP -8_.$2

DLA -Z.60 RAL 71.90 RAO $360.2 V[L 12.280 PTH Z.ZI vHP 3.645 OPA 52.86 RAP 92.57 ECC 1.4764

;NJ LONG _NJ RT A$C IN] AZNTH ZNJ TJ_tE P'O CST T|M ]NJ _ LAT JNJ _ _ONG

4Z.10 298.6? 110.66 2 18 13 1624.4 -16.82 54,70

ZZ|.55 300.18 13.46 14 Z4 30 4429.4 20.8Z 215,T6

21.61 298.19 I]I.SZ 3 34 3 1365.9 -1T.8] 15.Z4

201.57 Z99.78 72.30 1§ 4Z 5? 4163,1 21.84 193.78

5.61 298.75 115.08 4 36 6 1J60.9 -20.44 588.31

183,46 298.55 69.05 16 49 56 5940.8 24.55 175,6?

NID-C(_JR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 10?8.7 SG_ 9],0.0 SG3 $37.2 ST 50Z.5 SR 240.2 s) ]0_6._

RRT -.7957 RRIr -.9419 RTF .8427 CRT -.9919 CRS .9680 CST -.9398

8G8 |424.3 RZ5 .ZOT4 R]5 -.9516 L$A ]209.7 NSA 165.] SSA ]6.2

SGl 135J.5 SG2 449.6 TNA 140.30 ELI 556.5 EL2 _7.5 ALF ]_4.57

LAUNCH OATE NAY 4 ]964 FLIGHT TIN[ 106.00 ARRIVAL OATE AUG 18 1964

HELI OC[NTRIC CONIC DISTANCE 303.169

RL JSO.SG LAL .00 LOL Z'ZS.56 VL 27.?17 GAL -8,08 AZL 94.93 NCA J38._1 SMA ]55.90 ECC ,18845 JNC 4.9529 Vl Z9.534

RP lOS.G] LAP -3.27 LOP 2.17 VP 58.096 GAP -.Zl AZP 86.50 TAL 220.18 TAP 558.68 RCA 108.67 APO 159.13 v] 34._TZ

RC 91.357 GL -25.96 GP 50.11ZAL 145.52 ZAP _)O.72 ETS 4.2A ZA[ 145.82 ETE 107,96 ZAC 107.Z5 ETC Z75,99 CLP -90.83

PLAN[TOCENT_|C CON']C

C5 19.057 VHL 5.390 DLA -3.70 RAL 72.45 RAO 6368.2 VEL 12.265 PTN Z.21 vHP 3.676 DPA 54.57 RAP 89.08 ECC 1.4782

LNCH AZNTH LNCH TllA[ L-I TIME IN] LAT iN] LONG IN] RT ASC IN] AZMTH |NJ TIME I>O CST TIN IN] Z LAX IN] Z LOnG

90.00 ] 51 55 2]90.93 -18.99 39.99 299.03 111,41 Z 28 6 1590.9 -15.91 52.66

90.00 1Z 5A 36 5064.75 23.98 2Z3,93 301.18 74.4T 14 19 1 AA64.? Z].6Z 116.06

lO0.O0 5 11 I| J934.J2 -20.14 _0.6| Z98.5A 112.57 5 45 25 1534.1 -16.90 13.31

1OO.00 IA 17 AO 479G.79 25.17 203.85 _0.81 73.31 )5 5? 37 4196.8 22,64 195.96

JIO.O0 4 15 28 |?32.9| -23.20 ).8_ Z97.05 115.83 4 44 21 1132.9 -19.54 556.64

110.00 15 29 53 A$?O.77 _8.38 189.50 299.61 70.07 18 46 4 39?0.8 25.38 177.59

DIFFERENTIAL CORRECTIONS Nl0-CO_k_[ Ix]CuT|ON ACCURACY C_R_]T DETERMINATION ACCURACY

T0E -.5]]8 TRA -.8781 TC3 -.5974 8AU .3885 $GT 1157.3 SG_ 963.1 $G3 530.9 ST 611.9 8R 290.5 $5 1115,Z

ROE .2557 IRA o3110 lC_ .8021FAU .14488 RRT -,_354 RRF -.9509 RTF .8774 CRT -.9906 CRS .9835 CST -.9555

FDE-5.ZA99 FRA-I.�J$Z FC3-4.3|85 8$P 4356 SG8 1585.! R23 .Z080 R|3 -.9401 LSA 1294.6 NSA ]62.6 SSA ]5.0

8OE .5719 8RA .9198 8C3 1.0002 riP -|675 SGJ 1513.5 $G2 437.8 THA 143.88 ELl 6?6.4 EL2 _6.0 ALF 1_4.74

LAUNCH DATE NAY 4 ]96A FLIGHT TIN[ 108.00 ARRIVAL OAT[ AUG Z0 1964

H£LI(XENTRIC CONIC

RL 150.88 LAL .O0

RP 108.64 LAP -3.Z1

RC 9A.870 GL -Z?.Z8

PLANE TO(ENTR|C CONIE

C3 Z9.249 VHL 5.A08

LNCH AZNTH LN_H TI_

90.00 2 3 19

9(3.00 12 4? 56

I00.00 3 21 Zl

100.O0 14 1] 35

1J0.00 4 25 17

ll0.OO 1_ 15 9

01STANCE _09.A55

LC¢ Z_3.58 VL 2?.899 GAL -7.97 AZL 93.18 P_A 141.68 _NA 133.76 ECC .18783 INC 5.]808 vl Z9.534

LOP 9.3G VP _.093 GAP °Zl AZP 85.93 TAL Z19.63 TAP 1.31 RCA 108.63 AF_ 158.88 v2 34.882

GP 3J.81ZAL 14Z.I1ZAP 95,08 _TS 7.08 ZAE 14J.54 ET[ 113.26 ZAC 108.94 ET( 274.56 CLP -95.98

0LA -4.93 RAL ?5.0# lAD 65(_.Z VEL 12.213 PTH Z.ZI VHP 3.738 OPA 55.9Z

L'| T_N[ |NJ LAT IN] LOIG _NJ RT A$C |NJ AZNTH IN] TIN1] PO CST TIN

'ZIS4.Z8 -I8,06 )?.70 299.53 111.19 Z 39 14 |554.5

5J04.?0 24.(_1 ZZS.$_ _Z._9 ?5.85 J4 13 0 4504.?

1899.38 -]9,ZI 18,44 299.02 115.35 3 $4 0 1299.4

4834.85 25.89 Z08,45 _OZ.04 ?A.50 15 32 I0 4Z34.9

1101,34 -ZZ.Z_. 1.9G 197.49 116.6_ 4 53 39 1102.3

4604,_3 29.13 187.8A 300.91 11.Z# 16 41 55 4004,6

OIFrERENTIAL CCI_R[CTIONS

TO£ -.6281 TRA -.9530 TC5 -.7155 8Au ,42G5

RDE ._087 RRA ,3050 RC3 ,8145 FAU .J38A9

FO£-5,2820 FRA-I,SI33 FC5-4.1288 5SP 4923

BDE .6998 BRA J.0008 Be3 ].0907 FSP -1830

Ni0-C_JR$[ [XI[CUTIC_I ACCURACY

SGT 1444.1 SQt 994,1 8G5 516.6

RRT -._$11 RRF -.9384 RTF .900]

SG_ 17_3.2 R25 .Z098 R13 -.9465

8G1 I700.2 $G2 427.9 THA 146,95

RAP 85.87 ECC ],48J4

IN] 2 LAT JNJ Z LONG

-14.89 _0.45

22,4? ZJB.68

-15,89 ]].25

25.5J 198.4S

-18.55 354.84

26.29 Z79.8]

CX_B/T DETERN]NATION ACCURACY

ST 751.9 SR 542.Z SS ]t39.Z

CRT -.9895 CR$ .99J5 CST -.9655

LSA 1587,1 _SA ]62,4 SSA [5.8

EL1 806,7 EL_ 45.5 ALF J5_.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL l, 1964J

LAUNC_ 04r[ NAy 4 1964 FLIGHT _IN( ]I0.00 4RRIVAL 04TE AUG 2Z 1964

_ELJOCENTRIC CONIC DIS?ANCE )J $.727

RL )50,86 LAL .00 LOG Z'23,56 VL ??,676 GAL -?.86 AZL 95,47 NCA J44.85 SMA

RP 100.60 LAP -3.J4 LOP B.54 VP 38,086 GAP ,6| AZP 85,5] TAL ZJ�.DI TAP

RC 96°988 GL -78.7J GP 53°63 ZAL J40,74 ZAP 99,09 ET$ J0,14 ZAE ]38.6| ETE

PLANET(X[MTR]C CONIC

C5 29,554 YML 5,456 0LA -6,30 RAL 73,8| RAD 6568,Z VEL IZ,285 PTH ?.21 VMP

LNCM AZNTN INCH TIN| L-[ TIM( [MJ LAT

90,00 2 I6 40 Z1|3.64 -]7.00

90.00 12 40 24 5150,52 25,4?

100.00 3 35 1 1860,89 -18.16

100.00 14 A 44 4878,51 26,6A

I]0,00 4 38 25 1668,87 -21,24

110,00 15 19 50 4643,50 29,94

OIFFERENT|AL C_RECTIONS

TOE -.7571 TRA-I,OZ92 TC5 -,8458 8AU ,4654

RO( .3654 RRA ,2955 RC3 ,8|97 "AU ,15247

r0(-3,2077 rRA-I.6910 ¥C3-3,8803 85P 55Z5

80E .8406 8RA 1,0_8 BC3 I,I778 rSP -1575

|33.59 ECC .|8732 |NC 5.4664 V] 29.534

3.86 RCA J08.57 APO ]58.61 ¥2 )4.893

J17.85 2AC J10,79 ErE 275,09 CLP-100.93

3.851 DPA 57.55 RAP 8Z.78 (CC ].4664

IN| LONG |NJ RT ASC IN| AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| Z LONG

55.19 300.20 11Z.99 Z 51 54 1515.6 -15.74 28.03

?79,80 _3,8{ 77,07 I4 6 15 4550,5 23,58 221.72

16.08 299,67 114,16 4 6 Z 1?60,9 -14.74 8,95

?09,47 3{]3,53 75,92 15 Z6 3 4278,5 ?4.45 201.36

359,90 298,08 117.43 5 4 14 1068,7 -17,40 _52.88

19(3.57 _02.47 72.69 16 37 15 4043.5 27,29 182,39

N|0-COUR$( EXECUTION ACCURACY _8|T 0(TERM|NAT|ON ACCURACY

5GT |655,0 SGR IOZO,Z $03 496,5 ST 862,9 SR 597.3 $S 1]6],5

RRT -,8806 RRT" -,9648 RTF ,9155 CRT -,9882 CRS ,9959 CSr -.9725

SG8 |927,Z R23 .Z|Z7 Ri3 -,95|$ LSA 1491,6 NSA /6Z,5 SSA 12.5

5G| 1880.8 SGZ 4Z0,3 rHA 149.53 ELI 948.4 EL? 55.4 ALr I55.45

LAUNC_ DAT£ NAY 4 | 984 FL|GMT 7lt_ JJZ.O0 ARRIVAL OA IE AUG 24 J 964

HELI(X[NTRIC CONIC OJSTANCE 32J,954

RL ]50.86 LAL .DO LOt. 223.58 VL 27.650 GAL -7.73 AZL 95,80 HCA 148.03 SNA 133.40 £CC .18690 |NC 5.8010 Vl 29.534

RP 108.57 LAP -3.07 LOP 1|.75 VP 38.078 GAP |.00 AZP 85.07 TAL 2|8.30 TAP 6.34 RCA 108.46 Al:%) |_8.35 V? 34.905

RC 99.308 GL -30,56 GP 3_,63 ZAL I39.17 ZAP 10?,6_ (T$ 13.43 ZAE 135.67 ETE ]2|,69 ZAC 112.82 ETC Z75,60 CLP-105,A?

PLANA[TC_(NTR|C CONIC

C3 50,020 VHL 5,479 DLA -7,85 RAL 74,6A RAG 6068,Z VEL IZ,SO4 PTH Z,ZZ VHP 3,959 OPA 59.35 RAP ?9,80 (CC 1,494]

INCH AZMTN LNCH TIN([ L-I TINt IN| LAT |NJ LONG |NJ RT ASC IN| AZMTH |NJ TIN( PO C$T TIN IN| 2 LAT IN| 2 LONG

90,00 Z 32 1 2068,01 -15,78 32,41 30|,07 113,83 3 6 29 1468,0 -12,41 25,34

90,00 12 51 4] 5203,99 76.18 Z33,_3 3(35,63 78.80 13 58 ?S 4604,0 24.57 Z25,33

100,00 3 49 35 1817,80 -16,94 13,46 300,52 115.01 4 19 52 1217,8 ~13,43 6,42

lO0.O0 13 56 49 48?9.43 27,Ad Z13.05 505.33 ?7.65 15 |g 59 45Z9.4 ?5.46 Z04.80

If0.00 4 49 II 163|.18 -Z0.05 357.65 Zg8,87 llg.Z8 5 ]6 ZZ 10_I.Z -16.IZ 350.74

IJ0,00 J5 13 4_ 4688,8? _O,82 193,8| _4,37 74,42 16 ]J 51 4088,8 ?8,37 |85,47

OIFFERENTIAL CCI_RECT|ONS N|O-_(_R_I[ EK_CUTION ACCURACY ORBIT OETERM|NAT|ON ACCURACY

;DE -.9006 TRA-J.1054 7C3 -.953| BAU .503J SGT I826.J $GW J040.0 $G3 469.3 ST I005.0 SR 454.0 $$ J]78.0

ROE ,4250 RRA ,2805 RC3 ,8144 FAU ,J?354 RRT -,8928 RRF -,970Z RTF ,9258 CRT -,9877 CRS ,9982 CST -,9774

POE-3.If183 rRA-|,5422 F(3-3,5627 88P 6109 SG6 2|0|.5 R23 oZJ7_ RJ_ -.9547 LSA |605,4 MSA I65.1 $SA Jl,J

BOG .9959 8RA ],I385 8C3 1,2557 FSP -1489 SGI ?0_),0 SGZ 41_,3 ?HA ]51,80 _LJ J100,8 [L? 65.2 ALF ]55,87

LAUNCH OAT( MAY 4 1964 FLIGHT TIME }14.00 ARRIVAL 047[ AUG 26 J964

HEL|O(ENTRIC CONIC

RL J50.86 LAL ,00

RP 108.53 LAP -2.9B

RC ]01.630 GL -32.Z5

PLANETOCENTR]C CONIC

C} 30.721 VHL 5.545

LNCN AZNTH LNCN T|ME

90.00 2 49 56

90.00 12 ?I 19

100,00 4 6 5Z

IO0.O0 13 47 24

]10.00 5 3 59

JI0.00 I5 0 Z6

OIKKERENT|AL COIIRECT_ON$

TO(-J.0640 TRA-I.| 760 TCJ-J.0455 8AU .540|

ROE .49Z0 RRA ,_618 RC3 ,8003 rAU ,||34|

FOE-3,Z08J rRA-I,3834 FC3-3,|998 8SP 67J9

BOG J.}7Z? 8RA 3._048 8C3 |.3|50 FSP -1394

O|$TANCE 328,J67

LOL 2"2'3,56 VL Z7.6?| GAL -7,60 AZL 96.70 NCA J_J.2| SMA 133.18 (CC ,J8654 JNC 6,2012 vl 29.534

LOP 14,91 YP 38,067 GAP 1,37 AZP 84.56 TAL ?17,55 TAP 8,74 RCA 108,33 APO 158.02 VZ 34,916

GP 37.89 ZAL 137,36 ZAP 105.81ET$ |7.01ZA( 15Z,51 (T( 124.89 ZAC 115.11ETC 276.09 CLP-IIO.]9

OLA -9,64 RAL 75,59 RA0 6568.2 VEL 12,353 PTN Z.22 vffP 4,176 OPA 61,59 RAP 76.88 [CC 1,5056

L-[ TIN( INJ LAT |NJ LONG [NJ RT A$C INJ AZNTN |NJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

2016.0I -14,3! 29.29 302.22 114.?0 3 23 32 1416.0 -10.86 22.51

5Z67,$8 26,94 238,05 307,79 80,_3 15 49 6 4667,6 25.41 _Z�.TO

1768,89 -IS,_I 10.53 30|,63 ]15,88 4 56 I 1168.9 -11,90 3,60

4989.94 Z8,Z4 ZI7,36 _IO7,54 79,78 15 |0 34 4589,9 26.54 208,97

1588,97 -18,67 555,15 299,91 119.17 5 50 Z8 9_9.0 -14,64 $40,36

4742,$Z 31,74 197,74 306,69 76,58 16 Z5 ?8 414Z,6 29.57 189.20

M/0-CCURS( (xECuT|ON ACCURACY C_8|T 0ETERNINATION ACCUR4C_

SGT Z017,O SG_ 1058,9 SG_ 437.6 ST 1160.9 $R 515,9 $$ 119E,9

RRT -,90|0 RRF -,9748 Rrr .9353 CRT -.9864 CR$ ,9994 C$T -,9813

$68 2_78,0 8Z3 ,2228 R|5 -,9575 LSA J73_.9 MSA I64,Z $$A 9,7

SGJ ?Z40.I SG_ 433.7 THA I53.7? ELI 1Z68.0 [LZ 77o7 ALF |56o?5

LAUNCff OAT[ MAY 4 1964 FLIGHT TIN( 116.00 ARRIVAL OAT( AUG Z8 1964

HELI(XENTRIC CONIC

RL 150.86 LAL ,_

RP J08,50 LAP -2.89

RC I03,95| GL -_4,43

PLAN(T_CENTR|C CON|C

C$ 31.778 VNL 5.637

LNCH AZNTH LN(:N TIN(

_O.00 5 |l 15

• 0.00 IE 8 3]

IOO,OO 4 28 39

J00.00 15 _5 50

1J0.00 3 ?J _?

I|0.00 |4 57 32

OIFF(R[NTIAL C_IR(CT|ONS

TOE-1,2535 TRA-I,2454 TCI-I,1091 8AU .5742

ROE .5871RRA .2384 RC3 .77_6 FAU .|0180

r0E-3,1288 rRA-I,2086 FCI-E,7733 8SP 7290

8oE 1.5756 8RA 1.2877 8C3 1,35]6 FSP -1773

OISTANC( 354.358

L04.. 2_3.58 VL Z7.588 GdL -7.45 AZL 96.69 HCA 154.39 _NA 132.94 ECC .18626 INC 6.6917 vJ ?9.534

LOP 18,10 VP 38,055 GAP 1,73 AZP 83,90 TAL Z16,88 TAP l|,0? RCA |08,18 APO 157.70 v? 34,929

GP 40,52 ZAL 135.76 ZAP I08,37 ET$ _0,93 ZA( IZ�.IZ ETE 127,53 ZAC |]7,76 ETC 276.58 CLP-]I4.50

OLA -|I,?Z RAL 76,86 RA0 6568,3 V(L 12,375 PTH Z,Z3 VHP 4,545 0PA 63,78 RAP 73,86 ECC 1.$230

L*| T|I_ |NJ LAT INJ LONG INJ RT A$C ]NJ AZNTH |NJ T|NE PO CST TIN |NJ 2 LAT |NJ 2 LONG

1955,_O -JZ,56 25,72 305,74 |15,50 3 45 _I 1355,7 -9,0? 18,8_

5344.90 Z?,65 243,58 310,46 8_,62 13 37 38 4744,9 26,48 235.11

|7|2.49 -J3.80 ?.Zl _03,1Z I16.78 4 55 |1 If|Z,4 -10.10 ,37

3083,38 29,OZ ZIZ,_ )|0,27 82,48 |5 0 14 4483.4 27,67 Z|4,]4

]540oB) -17,05 352,16 _O],29 J20,09 5 47 8 .940,8 -]Z,�Z 145,68

4807,?6 32,66 ZOZ,$9 )09,59 79,3J IS IT 40 4207.8 30,84 193,84

N|OoCOt_ [NECUTION ACCURACY ORBIT 0(T(RNIN4TION ACCURACY

SGT ZZ04,0 SGR 1072,9 SG3 400._ ST 1332,I SR 581.6 $$ J20_,2

8RT -,9053 RRF -.9786 RTr ,9385 CRT -.9957 CRS .9998 C$T -.9843

$08 2451,3 RZ3 ,ZZ�Z R]3 -,9594 LSA 1579.0 NSA 163,8 $$A 8,3

$G| 7415.8 $G? 4]5.9 THA ]55.44 ELI |650,8 EL2 $9,9 ALF )56,62

|?7],



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19645

LAUNCN OAT[ MAY 4 1954 FLIGHT tJN[ |18,00 ARRIVAL DATE AUG )D |9G4

H£LIO([NTXlC CONI( D[S;ANC£ 340,52S

RL |50,8G LAL .00 LOt. ZZ3,56 VL 27,553 GAL -7.30 AZL 97,31 NCA ]57,§7 SNA I52,68 [C( .18605 INC 7.3]]Z VJ Zg.534

RP ]08.46 LAP -Z.78 LC_P 21.29 VP }8,041 GAP Z.08 &ZP 83.24 TAL 215o78 TAP 13.34 RCA ]08.G0 APO 157.57 VZ )4.94]

R( 10G._70 GL -57.00 GP 4).64 ZAc 151.8| ZAP I10.Z9 [TS ZS.)] ZA[ 1_5.4| [T[ |Z9.75 ZA( I10°90 IT( Z77,11 CLP-]tS,S]

PLAN_TOCENTRI( (ON](

43 33.393 VHL 5,779 DLA -|i,|8 RAL 77.a9 RAD 65_.3 YEL 1Z.440 PTH Z.ZS VHP 4.630 OPA 66.65 RAP 70,42 [CC ].5496

LN(N AZNTH LN(H TIN[ L-J T|Nt[ IN] LAT |NJ LCIN6 IN] RT AS( |NJ AZMTH IN] TII4_ PO (ST TiN JNJ Z LAT [NJ 2 LONG

90.00 5 57 _ 1804.10 -|0.•2 Zl.55 505.81 J|G.48 4 8 44 1284.1 -6,78 |4.76

90.00 1| 5Z 17 544|.47 28.18 Z50.59 ]|_,80 87.10 15 Z| 59 4841.5 Z?.48 Z4Z.OO

100,00 4 51 8 1645.97 -|1.73 3.$G 3{35.13 |1?.69 5 J8 54 1046.0 -7.93 356.6)

]00.00 ]3 2! 10 9154.83 19.64 ZZ9.41 313.?0 85.96 14 47 5 4554.8 ZS.TT 2Z0.7!

110.00 5 42 29 14¢5.11 -15.|2 349.19 303.17 121.03 6 T 14 885.1 -10.90 )42.64

1|0.00 14 4G 18 4888.45 _5.51 Z08.73 313.ZS 81.85 IG • 46 4Z88.5 3Z.IG 199.7G

OJFFERENTIAL ((_RE(T|ONS M|D-C(_LIRS[ [)U[CUT|(_I ACCURA{Y ORBIT 0[TERN[NATJ_ AC(URACY

TDE-I.A_25 TNA-1,3136 T(3-1.|•40 BAU .ISOGO $_T Z}90.3 SGM 108G.3 $G3 359.5 ST 15Z4.7 SR _SA.O 55 lZO_,?

RO[ .6561 RRA .ZD4? R() ,7_07 _Au .08929 RRT -.9065 RRIr -.9815 RTF .94Z6 CRr -.9855 (R3 .9999 (ST -.9858

F0[-3.0298 FRA-I.O)|B FC3-2.3|49 BSP ?889 $f,8 2625.6 R2_ .Z)4B R15 -.9612 LSA 2043.8 NSA 167.9 SSA 6.9

BD[ J.eZJZ 8NA ].3195 8C5 1.3575 FSP -|!46 SG| 1591._ SGZ 4Z3,0 ?HA 156,96 £L1 165_.9 [LZ 102.9 ALF J57.00

LAUN(N OAT[ NAY 4 1964 FLIGHT TINI( |Z0.O0 ARRIVAL OAT| SCP J ]964

H[L|OC[NTR|C ((_N|C

RL 150.86 LAL .00

_P 108.41 LAP -Z.67

Rc z0_.585 GL -40.De

PLAN_TO(ENTN|C COIN_C

43 33.935 vHk 9,995

LNCH AZNTH LN(H T|MI[

IK3.OO 4 IO 3!

eo.oo 11 3O 31

I00.00 5 ZZ Z

100.00 13 ! 4Z

110.00 G 9 _7

1|0.O0 JA 31 35

O|STAN([ $46.669

LOL _3.59 VL 17.519 GAL -?.14 AZk 98.1Z HCA 160,74 SXA 131.4| [C( .IBS90 ZNC 8,1Z51 v! 29.554

LOP Z4.49 vP _1.0Z5 GAP Z.4Z AZP 81.35 TAL Z14.8! TAP 1_,55 RCA 107.80 APO 157.03 v] 34,953

GR 47.4| ZAL lZ9.90 ZAP 1|1.45 [TS 30.30 ZA[ 121.Z7 EY£ 131.?Z ZAC 124.70 ETC 177.•9 CLP-IZ_.68

0LA -|?.|| RAL 79.31 RAO 65_9o4 VEL |2.54Z PTH Z.Z7 VHP 5.018 DPA 70.06 RAP 65.85 [C( 1.5914

L-| T|N[ ZNJ LAT IN] LC]N_ ]NJ RT AS( ]NJ AZNTH |NJ TIN I| POCST T|N 1NJ 2 LAT ;NJ 2 LOnG

179G.11 -?.?J 16.50 308.71 !17,33 4 40 Z? IJ96.1 -5.99 9,_0

5506.50 18.27 159,73 318,01 91,67 I) 3 18 4966.S 28.20 2_.07

]5e5.35 -9.14 358.77 307.96 |i8,59 5 48 7 965.5 -5.Z5 35Z.14

517Z.49 19,.89 Z_8.14 318.04 90.55 14 Z9 34 467Z.5 29.64 _Z9.34

14J9.37 -IZ,?B 545.54 305.79 121,98 6 _Z ]7 819.4 -8.46 339,10

4991.14 54.J0 ZJA.?O 317.96 87.55 15 54 47 4591.2 53.59 Z07._3

ONEIT D[TERNIN•TION ACCURACY

ST |743.9 SR 7Z8.9 S$ J207._

CRT -.9849 CR$ .9996 CST -.989]

L$A _6._ NSA J?0.5 SS• 5,6

ELI 1886.5 EL2 1J6.6 ALf l_?._4

oIr¢[N[NflAL CCIIRECT|_NS

TOE-|.•?19 TRA-I.3?9? TC3-|.|353 BAU .65Z3

ROE .•605 RRA .1801RC5 .6659 FAU .07554

FO[-Z,900| FRA o.84_ FCS-J.SZO0 95P 8444

BD[ 1.9_8Z BRA 1.3889 8C3 1.5J61 rSP -99G

NIO-COURS_ [X[CuT[O_ AC(URRC_

SGT 1575.8 SOR 1091.5 SG3 3J3.5

RRT -,_)O36 _ -,gBz9 RTF .946|

SGB Z795.7 RZ5 .1396 RI5 -.9G18

$G1 Z76|.5 SGZ 455,7 ?HA 158.47

LAUNCH OAT[ NAY 4 ]964 FLIGHT TJNI[ JZ2.00 ARRIVAL _AT[ SIP _ J964

N£LIC_£NTR|C CCNJC

RL J50.86 LAL ,00

RP J08,38 LAP -Z.5_

RC _10.896 GL -A3.•5

PLAN(TOCCNTRIC CONIC

C3 40.|4_ VNL 6.536

LN(H AZNTH LNCN TIN[ L-J TIN( IN] LAT

90.00 • 55 34 ]GSI.15 -4.07

90.00 10 59 10 _7_7,4A 2•._)

|00,00 6 3 16 1462.68 -5.75

lO0.O0 IZ 54 9 543].14 Zg.ZO

l;O.O0 6 42 _] |)$9.?0 -9.81

J|O.O0 14 11 24 _|16.89 34.00

OlrF[R[NT|AL CC_RR[CT|C_I$

TOE-|.J643 TRA-1.4465 TC3-J.O?JO _AU .6517

RO[ .8_45 RNA .09_Z RC) .S?Z4 rAU .06102

_D[-Z.741S FRA -.6691 rC3-|.3160 8SP 903]

_0[ Z,5579 _NA 1.4494 8C3 1.Z143 FSP -_40

0ISTANCE 35Z.188

LOt. Z'_3._6 VL 27,476 GAL -6.97 AZL 99.Z4 NCA IGS.gZ SNA 13_.13 ECC .IB581 |NC g.24A0 v! Z9.$34

LOP _7.68 VP 58.008 GAP Z.75 AZP 81,11 TAL Z|5,78 _AP 17.70 RCA 107,57 APO 156.68 v| }4.966

GP 52.05 ZAL 1Z6.39 Z4P 111.62 [TS 36.07 ZA[ J16.51 [r[ 155.77 ZAC 1Z9.5• ETC 278.74 CLP-]26._!

DLA -20.67 RAL 81,04 R*0 6568.5 VEL |Z.709 PTN Z.5| YHP _.574 DPA 74.14 RAP 58,)0 [CO J.6607

|NJ LONG IN] _T A_C IN] A_NTH IN] TIN[ I:_ (ST TiN |NJ Z LAT IN] Z _ONG

10.O_ 515.05 |18.05 5 Z5 56 1081.1 -.Z9 ).58

272.15 315.26 97.81 12 54 47 5157.4 28.10 263.56

355.04 512.15 119.58 6 Z• 39 862,• -].79 346,49

249.87 3Z3,55 96.68 JA 4 40 483].J Zg.SZ ZAl°]Z

54|,Z_ _09.6Z 1Z2.89 7 4 50 759.7 -5.47 )34.88

ZZ?.ZB 5_4.05 95.78 J5 )6 51 45Z6.9 54.15 ZJS.04

MID-COURSE EXECUTION ACCuRAC_ ORBIT 0[T[RNINAT_ON •CCuR•(Y

SOT 2761.5 SGR 1083.5 SO3 Z64.J ST ZO0_,O SR 800.4 SS ]jg•.T

RRT -.8950 RRtr -,9816 RTF ,9499 CRT -.9844 CRS ,9990 (ST -.991Z

SOB 2996.5 RZ3 .1411R]5 -.9649 LSA Z460.) HSA |75,4 SS• 4,)

SOl 2931._ SO2 455.4 THA 160,13 ELI Z15Z.I [L_ 150.9 _LF 1_8.A_

LAUNCN DATE MAY 4 1964 FL|GHT T|N_ |14.00 ARRlVAL CAr[ SEP 5 ]964

N(L|O_ENTRJC C_JC

RL 150.86 LAL .00

NP IO9.34 LAP -Z.4Z

N( l]5.Z0J GL -48.Z3

PLANA[TOC_NTN|( CON|(

C3 A?.?O_ VNL 9.907

kNCff AZMTN LN_ T_N[

90.00 9 9

90.00 lO 5 5_

|00.00 ? 4 34

|00.00 ]| 50

_|0.O0 Y Z9 5J

110.00 15 41 _7

0|STANCE 358.881

LOL Z23.56 VL Z7.A55 GAL -6.79 AZL 100.90 H(A J67.09 SNA 131,93 ECC .]9_78 |N(|0.898• V] Z9.534

LOP 30.89 VP 37.99J GAP 3.06 AZP ?9.3? TAL 212.?0 TAP 19.79 RCA |07,34 APO 156.32 V2 34,979

OP 57,95 ZAL IZZ.O? ZAP 110.6Z ITS 45.|9 ZA[ 110.95 EYE 156.55 ZAC |)$.ZJ ETC Z80.56 CLP-|5].44

OLA -15.00 RAL 95.Z0 RAO G5_.9 VCL 15.005 PTH 2.57 YHP G.430 OPA 79.61 RAP 4_.98 [CC 1.785]

L-Z ?iN_ |NJ LAT IN] L(_qG [NJ RT AgC |NJ AZNTH JNJ TIN[ FxC) (ST TiN |NJ Z LAT ZNJ Z LONG

1505.4Z 1.59 .Z| 3Z0.17 118.Z9 6 31 ? 905.A 3.36 )35,55

711.99 73.55 312.5_ 379.Z9 106.20 10 17 48 112.0 25.54 504.40

1319.45 -.91 344.98 319,85 119.89 • Z6 30 716,4 3.17 338.46

5994.ZZ Z6.ZO 169,51 550.10 104.93 13 24 30 5064.Z 28,00 2_8.]8

|Z38.19 -6.07 3)5.79 _15.57 IZ3.?O 7 50 9 639.Z -1.60 3Z9.56

5315.19 31.11 141.67 33J,79 101.1! 15 10 JZ 4715.5 35.54 Z51.69

Oi_91T 0[_[RN|NAT|ON A(CuRACv

ST Z313,Z SR 85•.8 $S ]t74o0

CRT -,9829 (RS .99•6 CST -.9953

LSA 1710.5 MSA 176.8 SSA _.I

[LI Z456.0 EL| J45.5 ALr ]60,))

OJFF[R[N?|AL COQR[(T|ON$

TO[-Z.?430 ?R4-1.5|05 ?C5 -.9303 9RU .G554

RO[ ],O0_• RNA -,0158 RC3 .438? FAU ,04565

r0[-_.5419 rNA -.4935 ?C3 -.8_84 8SP 9565

90£ Z,9119 8NA 1,5J06 BC3 t.OZ?? FSP -667

N|0-C(X_$£ £X£CUT|ON AC(URA(V

SGY _95_.4 SGR 1031.3 SG3 Z|0,9

RRT -.9710 RR_r -,9711 RTF ,9551

SG6 313|.5 N25 .Z579 R13 -,9679

SGJ 5094.0 SG2 487.9 THA 162.63

1774



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1, 19645

LAUNCH OAT[ NAY 4 J964 FLIGHT [II_ |Z6.00 ARR|VAL 0All SIP 7 ]964

HELJCH_[NIRIC CONIC 0ISTANC[ 364.93a

RL 150.66 LAL .00 LOL 03.56 VL ??.392 GAL "6.53 AZL |03.6| NCA IT0.?4 SMA 13|.52 [CC .18579

AP 10¢.30 LAP -Z.29 LOP 34.07 yP ]T.972 GAP 3.]7 AZP 76.58 TAL 21J.36 TAP ZI.80 RCA 107.G8

RC ||5.499 GL -33.6| GP 63.13 ZAL 116.67 ZAP I0e.|8 [1S 33,12 ZA[ 10].64 [T[ 14|.94 ZAC 142,59

PLAN{YO([NTRIC CONIC

C3 63.?23 VHL ?,�SI OLA -30.Z4 RAL 86.13 RAD 6569.Z V[L J3.386 PTH 2.48 VHP ?.903 DPA 91.Z0

LNCH AZHTH INCH TIN{ L-| TINt[ IN[ LAT IN[ LC_IG IN[ RT ASC |NJ A_NTH IN[ TIN{ PQ C$T T|N

78.9I 9 48 6 1466.93 JZ.58 3,Z8 333.62 11t.73 7 IZ 33 667.0

101.09 9 47 25 663. I8 12.60 $Z0.74 555.65 117.?Z ]0 Z IS

79.91 6 46 6 |466.99 |2.36 3,Z6 333.62 L|7.?} 7 |Z 33

_01.03 9 47 ?3 969.J8 ;Z.80 3Z0.74 333.63 I[?.TZ |0 Z IS

I10.OO e 44 ]6 1088.39 -.37 _Z?,93 3Z3.84 I_4.18 9 ? Z4

_JO.O0 JZ 90 76 $803.8J 26.26 261.97 340.A3 IlZ.TZ I4 23 9D

OJFF[RENYJAL (ClIR[CT]C_I5 N|9-(OUR_[ [XJE(_T_ON ACCuRACy

T0[-_,7J3J TRA-J,3969 7C3 -.6943 _AU ,6_46 _GT _J?_o3 SGR BG3.Z SG_ J_6,3

RO[ 1.0236 RRA -.2360 RC3 .29Z3 FAU .09010 RRT -.7888 RR_ -.91_0 RTF .3643

FOE-2.3109 FRA -.333Z FC3 -.4|2I 6SP 10070 SO8 3268.6 R23 .2239 kI3 -,37Z6

80{ 3.6393 6RA 1.3746 BC3 .7330 fSP -&31 SOl 3Z47.7 $GZ 318.3 _HA 167.97

IHC13.605_ Vl 29.534

APO 135.95 v? 34.992

£TC Z63.79 CLP-I_7.BB

RAP 1.03 [CC 2.0405

IN[ ? LAT IN[ ? LONG

16.?0 336.52

Z_9.? 16.21 313.79

667.0 J6.20 356.]Z

Z89._ 16.ZJ 3Z_.79

4_6.4 4.I? }_J.74

3003.6 79.]0 253.93

(_617 OETERHINAT;ON AC{URACY

5T 2703.4 SR 740.0 SS |J3B,6

CRt -.9746 CRS .9919 CST -.9955

LSA 3021.6 NSA 160.1 $SA 2.|

[_I 2600.9 ELI 159.6 ALF 165.02

LAUNCH OAT[ MAY 4 |364 FLIGht TJlAE 128.00 ARRIVAL DATE SIP 9 1964

H[LJC>CENTR]C CONIC

• L 190.86 LAL .00

RP IO6.26 LAP -2.I4

RC 117.790 GL -93.61

PLAN(TO_{NTR|C CONIC

C3 I03.967 VHL 10,I77

INCH AZHTH LNCH 7]1_

66.90 9 46 4|

JJ9,50 Jl 29 99

66.90 9 46 4I

119.90 JI 29 59

66.30 9 46 AI

113.30 I1 29 39

0[STANC[ 370.933

LOL Z_3.96 VC 21.3A6 GAL -6,38 AZL 108.84 NCA 1r3.36 _A 13I.Z0 ECC .16376

LOP 37.Z7 VP 37.99Z GAP 3,65 AZP 71.27 TAL 210.34 TAP 23.70 RCA |06.69

GP 14.06 ZAL 109.90 ZAP 104.07 [TS 79.00 ZAE 94.6Z [T[ 137.42 ZAC 192.09

OLA -_6.17 RAL 90.61 RAO 6_?0.0 v£_ 14.997 PTH Z.70 VHP [0.917 OPA 76.Z0

L-J TIM[ IN[ LA7 IN[ L(_NG |NJ RT A$C |NJ AZNTH ENJ 7?_[ PO C$T T_H

J826.B0 |O._O Z9°65 346,J0 |24,8J 6 J7 7 JZZ6.8

793,94 ]O.�Z 303.06 3A6.Jl ]24,80 J3 38 33 |33.9

1626,60 I0.90 29.66 346.JD J24.BJ 6 J7 7 3226.6

733.94 I0.fl2 309,08 346.1] 124.80 II 38 33 153.9

1626.80 I0.30 29.63 346.I0 124.8I 6 17 7 1Z26.8

793.94 IO.92 309.08 3A6.1| 124.80 II 38 33 199.3

01FFER[NTIAL CC_R[CT[ON6 NJO-CC_JR51[ EX[CUTJON ACCURACY

T0[-9,9977 TRA-I.4|6Z TC9 -.9919 _AiJ .491_ _GT 3379.9 5(_ 9_7,Z _G9 103.6

ROE -.091Z RRA -.6|71RC3 .0444 FAU .01499 RRT .264| RRF .1070 RTF ._28

r0£o2.1097 FRA -.|999 rc_ -.1233 63P 10323 $88 3426,8 RZ3 -.1876 RI3 .9813

60£ 9.9976 8RA ].6368 6C9 .3947 rSP -323 SGI 3363.9 SG2 95Z,6 THA Z.85

[NC16.6433 vl 29.994

APO 139.38 v2 33.006

6TC 294.06 CLP-IS?.43

RAP 3|6.I9 £cc 2.?044

ZNJ Z LAT ZNJ Z LONG

J4.99 23.2?

IS.DO 302.71

14.99 23.??

19.00 302.71

14.99 73,77

13.00 30Z.T_

ORBIT OET£RN1NAT|Oq ACCURACY

ST 3169.3 $R 171.9 S5 117].0

CRT .1949 CR$ -.1363 CST -.9987

LSA 3337.7 NSA |60.l SSA 1,5

EL_ 3163.7 ELI 166,6 AIr .6;

LAUNCH _Ar[ XA_ 4 1964 FLIGHT TIM£ [30.00 ARRJYAL OAT[ SEP 11 196_

HE_|C_ENTRIC CONIC D]STANC[ 376.761

RL 190.86 LAL .00 LO_ Z'23.36 VL Z?.30Z GAL -6.13 AZL 12Z.8? HCA 176.93 SNA 130.68 [CC .I8357 |NC3_.SZ4Z v! 29.534

RP 109.ZZ LAP -1._9 LOP 40.47 VP 37.931 GAP 3.88 AZP 37,23 TAL _08.97 TAP 29.3_ RCA 106.99 APO 153.16 V? 33,019

RC 120.074 GL -62.98 GP 79.24 ZAL 101.66 ZAP 98.96 [TS 13Z.92 ZA[ 80,IT ET[ 213.63 ZAC 163.34 [TO 324.66 CLP Ill.Z?

P_AN(TO_6NTR[C C_NIC

C3 272.834 VHL [6._16 _LA -40.14 RAL ]00.09 RA0 637|.6 V[L 19.893 PTH 3.13 VHP 19.273 0PA 62.46 RAP 301.69 [CC 5._902

INCH AZNTH INCH TIN[ L-| TIN( IN[ LAT |NJ LC_NG IN[ RT ASC IN[ AZNTH IN[ TIN[ PC) C$T TIM IN[ Z LAT [NJ ? LONG

60.Z8 3 3Z 43 ?06I.EI 4,37 45.89 4.87 123.94 6 27 24 1481,2 9.4? 40.05

I19.?Z IZ 39 39 62_.74 4.38 9|0.90 4,89 XZ9.94 lZ 47 46 _?8,? 9.48 304.?:

_0.26 9 S? 43 ?O81.Zl 4,37 43.83 4,8P I_9.94 6 _7 ?4 148i.Z 9.47 40.0_

JJg,7_ 12 33 33 8Z6.74 4.38 310._0 4.89 173.34 IZ 4? 48 228.? 9,48 304.7!

60.78 9 9_ 43 _OSI.EI 4.37 4_.89 4.8? 1_9.34 6 _7 ?4 I46].E 9.47 4D._3

JJ9,72 J2 33 93 828,74 4.36 3JO.�O 4,89 IZ9.94 J_ 47 A8 _?6.? 9.48 304,7J

O|FFERENTJAL CC_RE¢TJ(_q9 N|O-C(_JRS[ IX[CUT[ON A_CuRACY ORBIT OETERNINA T_ON ACCURACY

T0[-4.0?07 TRA .3Z75 TC3 -.0136 8AU .?_JO $GT 1413.8 $CA_ 3184,7 SG3 67.1 ST I396.9 SR 3108.? SS 1791,8

RO[-6.�A06 RRA-I,SI83 RC3 .0679 rAu-.OOZ88 RRT .�L>DS RRF .9802 RTF .3793 CRT .9930 CRS -.998Z CS? -.9989

F0[-Z.2969 rRA -.0363 FC3 .009I eSP 10A08 S66 3A89.2 R23 -.1399 R[3 .9309 LSA 3640.7 HSA 157.9 SSA .6

60£ 9.6091 8RA l.ttO?9 BC9 .OH6 FSP -Z02 SG| 344?.§ $GZ 911.0 THA 67.Z? ILl 3404.? EL? 130.1 ALF 65.90

LAUNCH OAT( HA_ 4 1964 FLIGHT T|I,_ |3_._) ARRIVAL OAT[ SEP 13 /964

H(LIO([NTR|C CClq|C DISTANC[ _IS.ZZ6

RL 13_.66 LAL ,130 LOt. Z_3.96 VL _7.Z_ GAL -6.39 AZL 3,_3 _K:A 161.64 ._A ]_.3_ £CC .I�OS? |NC66.4335 vl ?9.534

RP IO6.17 LAP -|.83 LOP 43.68 VP 37._09 GAP 4.65 AZP |76,46 TAL Z09.37 rap 31.?l RCA 103,67 A_O ]93.49 V? 33,037

RC IZZ.391 GL 43.92 GP -47.39 ZAL 9_.10 ZAP 93.8_ [76 |8|.77 ZA( 33.|0 IT[ [03.7| ZAC _2.04 ETC ?79.57 CLP 93.69

PLA_?_[NTR;C CONIC

C3J9J8.799 VHL 38,9710LA 610.O9 RAL |49.J_ RAO 897_,2 VEL 40.49? PTH 3.96 VHP 91,922 OPA -61,42 NAP 949,31 ECC29.9949

LNCH AZNTN LNCN 71MI[ L-] 7IN( IN[ LAT IN[ LCI_ ]NJ RT ASC |NJ AZNYH JNJ T_N[ PO CST T;N ]NJ 2 LAT IN[ ? LONG

34.90 19 40 19 _O93.38 J,Z9 Z4J.OZ 99,99 29.92 ?l 4 34 4439.4 -3.64 237.44

I43.30 3 16 _0 3388.16 I.)O 104.|1 59.93 29.92 6 1, 36 ?786.2 -3.63 IO0.55

94.90 19 40 19 _059.38 1.29 Z4I.OZ 59.95 29.9Z 21 a 34 4493.4 -3.64 2_?.44

149.90 9 18 10 338G.16 1.30 10A.ll 69,93 29.9Z G 14 36 2786,? -3.63 100.33

34.30 I9 40 19 903_.38 1.Z9 ZAI.OZ 59.93 29.92 Z| 4 34 4453.4 -3.64 Z37.44

IA9.90 9 19 10 3386.16 1.30 104.11 $9,93 23.37 6 14 36 2766.Z -3.63 ;00.53

O[FF[R[NT|AL CGi_R[CT[ON$ MIO-COUR_[ IX{CUT|ON ACCURACY (_q'6[T OET[RNINAT[ON ACCURACY

T0[-3,5993 TRA-I,08_4 7C3 -.097_ BAU 4.ZA33 SGT 1184,7 $(AI 2_86,3 SG3 91.0 ST 6_7.6 SR 1290.0 $S J773.4

RO£-7.g6ZO RRA-6.|090 Re3 -,|646 FAu-.0?ZO3 RRT .6741 RRF -.999_ RTF -,8956 CRT .9304 CR$ .9996 C$T ,94J7

FO[ 1.7900 FRA 1.4380 FC3 ,OA|l BSP 7490 SGB Z836,3 RZ3 -.]0?7 R13 -.9942 LS4 1977.3 NSA ?46.7 SSA .4

80£ 9.T260 6RA 6.Z041 BC3 .ZO90 rsP -144 SG[ 2787._ $GZ _24.9 ?HA 67.6F CLI |517.0 [LZ 719.0 ALF 57.88

J773



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. t, 1964J

_AuNCH 0ArE NAY 4 1964 FLIGHT TIM( ]34.00 ARRIVAL DATE SEP 15 1964

HELIOCENTRIC CONIC

RL 150.86 LAL .00

RP 108,13 LAP -1.67

RC 124,618 _L 6Z.81

PLAN(TOCENTRJC CONIC

C5 187o_83 VHL 11.698

LNCH AZNTH LNCH TIM[

?.43 IB 49 37

172.57 6 Z3 J5

7,43 I8 49 37

|72.57 6 Z3 15

T.45 18 49 }7

17Z.57 6 23 JS

OIFFERENTIAL CC_/_RECTIC_S

TO[ 4.0964 TRA .5692 TC3 -.0658 8AU .1650

RO[-5.03ZZ RRA -.]938 RC3 .0018 FAU .005_Z

FOE J.1239 FRA .1818 FC3 -.0245 8SP IIiZl

80£ 6.4887 BRA .8933 BC3 .0658 FSP -Z17

0|STANC( 389.879

LOL 223.56 V_ 27.Z07 GAL -S,90 AZL 63.Z5 HCA

LOP 46.88 vP 37.887 GAP 4,76 AZP |16.7| TAL

GP -T?.TT ZAL 103.60 ZAP 100,18 ETS 245.4i ZA[

18_.TZ SMA l_O.Zl [CC .18823 |NCZ6.T545 Vl Z9.5_4

Z07.18 TAP 30.89 RCA |05.70 APO 154,72 VZ 55.046

89.1Z ETE 165.57 ZkC 15.84 [TC 552,68 CLP 14S,51

DLA 83.46 RAL 151.DO RAD 637|.0 V[L 17.576 PTH 2.97 VHP 19.118 DPA -61.69 RAP ?J.6J ECC 4.0871

L-I TIN[ |NJ LAY ]NJ LONG JNJ RT A$C |NJ AZMTH |NJ TIME PC) CST TIM INJ 2 LAt INJ 2 LONG

4948.20 -|0.39 254.04 59.80 6.65 20 12 5 4348.2 -18,54 255.48

514Z.05 -10.39 88.67 59.78 6.65 T 15 37 Z542.1 -18.54 88,11

4948.20 -10.39 254.04 59.80" 6.65 20 12 5 4348,Z -18.54 255.48

3J42.05 -10.39 88.6? 59.78 6.65 7 ]5 )? 2542.1 -18.34 88.11

4948,20 -10.39 254.04 59.80 6.65 20 12 5 4348.2 -18.34 255.4_

3J42.05 -10.39 88.6? 59.78 6.65 7 15 37 2542.1 -J8.34 88.11

NI0-COURS[ [XI[CUTION ACCuRACy CIR61T DETERMINATION ACCURACY

5GT 2709.4 8r_Q 2538.3 $63 65.7 ST 1824,9 SR 2149.9 SS 830.6

RRT -.959| _ -.9526 RTF .9996 CRY -.9893 CR5 .9825 CST -.9999

$68 3726.4 R23 -.]559 RI_ -.9876 LSA 2931.6 NSA 217.9 SSA .7

SGJ 3688,2 SG2 552.1 THA 136,71 ELI 28J2,6 EL2 205.8 ALF 150.28

LAUNCH DATE MAY 4 1964 rL|G_T TIN(: 136.00 ARRIVAL DATE SCP 17 1964

H[LJOC[NTRIC CONIC

RL ]50,88 LAL ,DO

Re 108.09 LAP -I.5O

RC 126.8?8 GL 53.86

PLAN(TO([NTR|C CONIC

C5 S6.23Z VHL T.552

LNCM AZMTH LNCff TIN[

14.46 14 5_ 5_

165.54 2 1 54

14.46 14 55 59

185.54 2 I 54

14.46 14 $5 _9

165,54 Z I 54

DIFFERENTIAL CaRRECTIONS

TOE 4.Z154 TRA -.4444 TC3 -,8819 BAU ,6953

ROE .7123 RRA .062t RC3 -.2503 FAU .02358

f0[ 1.3211 FRA -.0889 FCJ -.3599 8sP 11929

80E 4.2948 BRA .4481 BC3 .9167 rSP -343

O|STANC£ _95.865

COL, _3,56 YL 27,|58 GAL -S.62 _ZL 76.99 HC8 186.70 SNA 129.88 [CC .18826 INCA3.0060 Vl 29.55_

LOP 50.09 vP 37.865 GAP 4.98 AZP |02.92 TAL 205.1| TAP 52.40 RCA 105.45 APO 154.33 V2 35.059

GP -?0.27 ZAL 114.12 ZAP 108,62 ITS 300.15 ZA[ 103,48 IT[ 21?.28 ZAC 9.28 [TC 312,T5 CLP-I_I.0_

OLA 71,50 RAL 88,91RAO 6569.0 VEL 13.345 PTH Z.44 vHP |1.0Zl DPA -4T.21 RAP 8A.57 [CC 1.95_7

k-I TIN([ |NJ LAY INJ LONG _NJ RT ASC INJ AZMTH JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4690,54 -26,72 248.37 352,41 14.25 16 15 49 4090.3 -54.45 244,41

2901,10 -26.71 87.80 352.39 14.Z5 2 50 15 2301.1 -34.45 85.84

4890._4 -Z6.T2 Z48.3T 352.41 14.Z5 16 15 49 4090._ -34,45 244.t_

Zf)Ol.|O -26.71 _?,80 35_,39 14.25 2 50 J5 2301.1 -34.45 85.84

48_0._4 -28.72 Z46._7 }52.41 14.25 )6 13 49 4090,3 -34.45 244.41

2901.10 -26.?| 87.80 352.39 14.25 2 50 J5 2_01.1 -54.45 85.84

NIO-CO_RSE ExECUT|ON ACCuRACV ORBIT DETERMINATION ACCURACY

SGT 3809.2 SGR 694.3 SG3 100.7 ST 3254.9 SR 5A5.8 SS 959.4

RRT .7242 RRF .864J RTF .9721 CRT .966J CR$ -.9824 CST -.9923

SG8 3872.0 RZ3 ,2161 R13 .9158 LSA 3433.6 MSA 151.9 SSA 1.3

$GJ 3842.8 SG2 474,6 THA 7.64 ELI 3297.4 EL_ 1_9.0 ALr 9.Z_

LAUNCH _AT£ MAY 4 J964 FLIGHT TIME 1_8.00 ARRIVAL C_TE SEP 19 1964

HELIOCENTRIC CONIC

RL 1_0.86 LAL .00

RP 108.05 LAP -1.33

RC 129.127 GL 42.09

PLAN[rC_[NTRIC CONIC

C3 50.046 YHL 5.481

LNCH AZNTH LNCH TJN£

Z8.|4 15 6 56

151.86 l 15 15

28.14 15 6 56

151.86 1 15 15

28.14 15 6 56

151.86 I 15 15

_ISTANC[ 401.589

LOI. 223.56 YL 2T.109 GAL -5.36 AZL 82.18 HCA

LOP 53.30 vP 3T.B41 GAP 5.23 AZP 9T.?l TAL

GP -59.$5 ZAL 122.66 ZAP 116.64 ETS 508.05 ZkE

189.82 SNA |29,54 ECC .18866 INC T.8Z55 _1 29.554

204,32 TAP 34.14 RCA 105,10 APO 155.97 v2 55,072

112,45 ETE 220.51 ZAC 17._5 ElC 284.52 CLP-152.Z]

0LA 65.47 RAL 84.48 RA0 6568.2 VEL 12.305 PTM 2.22 VHP 8.215 CPA -35.69 RAP 87,95 ECC 1,4945

L-| T|ME INJ LAT _NJ LONG JNJ RT A$C [NJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAY INJ 2 LONG

4496.54 -34.33 228.28 336.)4 30.18 16 21 53 3896._ -41.15 225.37

2775.89 -34.32 83.94 336.32 30.J? 2 1 51 2175.9 -41.12 Tg.0_

4496.54 -34.33 228.28 336.34 30.18 16 21 53 5896.5 -41.13 223.37

2775.89 -)4.32 83,94 336.32 }0.|T 2 1 31 217_.9 o41.12 79,05

4496.54 -_4,33 228.28 336.34 30.18 16 Zl 53 3896.5 -41.13 223,57

2775.89 -34.32 83.94 338.32 30.17 2 1 5J 2175.9 -41.12 79,05

DIFFERENTIAL CORR[CT|ONS

rOE 2.4210 TRA -.7595 TC3-1.9306 BAU .8185

RDE .7116 RRA -.0251RC3 -.6516 FAU .03745

rOE 1,0958 _RA -.1601 FC3-1.0790 85P 12185

B0£ 2.5235 BRA .2800 8C3 2.0376 rsP -492

MIO-CCIJRSE ExECuTION ACCuRACr ORBIT DETERMINATION ACCuRACr

SGT 3813.3 SGR 1033,2 SG3 146.5 ST 2595.7 SR 744.4 SS 817.8

RRT .892J RRlr .9834 RYr .9550 CRY ,9806 CRS -.9968 CST -.99_J

568 3950.8 R23 .2638 R13 ,9628 LS4 2816.8 NSA 162.0 SSA _.5

SG! 3924.7 $G2 455.5 THA 13.78 ELJ 2696.6 EL2 140.6 ALF 15.75

LAUNCH OATE Nay 4 1964 FLIGHT TIN[ 140.00 ARRIVAL _ATE SEP 21 1964

HELIOCENTRIC CONIC 0|STANCE 40?.542

RL 150.86 LAL .00 L(_ Z'23.56 VL 27.059 GAL -5o10 _ZL 84.86 HCA 193.00 SNA 129.19 ECC .1892S |NC 5.1369 Vl 29.534

RP 108.01 LAP -|,15 LOP 56,51 YP 31.817 GAP 5.50 AZP 95,01 TAL 202.92 TAP 35.92 RCA 104,74 APO 153.64 V2 55.085

RC |51.567 GL 31,72 GP -50.51ZAL 128.09 ZAP 123.63 EYS 311.37 ZAE 118.65 ETE 218.16 ZAC 26,71 [TC 278,22 CLP*150.56

PLANE TO(:ENTRJC C(_4[C

C3 21.089 VML 4.590 OLA 55.1Z RAL 85.85 RAO 6567,9 VEL 11,935 PTH 2.12 VHP 6,956 0PA -26.38 RAP 89.93 ECC 1.3467

LHCH AZMTH LNCH Tittle L-! T|_[ INJ LAT INJ LONG INJ RT ASC JNJ AZNTH _NJ TIME POCST TEN INJ 2 LAT ]NJ 2 LONG

40.51 15 42 51 4351.80 -34.92 210.08 3_6.5] 44.2_ 16 55 23 3751.8 -40.44 20_.I?

139.49 0 48 59 2?45.90 -34.91 80.94 326.52 44.22 J 34 25 2145.9 -40.43 74.03

40.51 15 42 51 4351.80 -54.92 210.08 326.53 44.23 16 55 23 3751.8 -40.44 203.17

]59.49 0 48 3_ Z745.90 -34.91 80.94 328.52 44.2Z 1 34 25 2145.9 -40.43 74.0_

40.51 15 42 51 4551.80 -34.92 Z10.08 3Z6.55 44.2,3 16 55 23 5751.8 -40.44 203.17

]39.49 0 48 39 2?45.90 -34.91 80.94 3_8.5Z 44.Z7 | 34 25 2145.9 -40,43 74.03

01FFER_NTIAL CC_R[CTION$ M|0-COU_S[ ExECuTION ACCURACY C_SJT DET[RM]NAT|ON ACCURACY

TOE 1.8219 TRA -.8862 TC3-Z.9398 8AU .8668 SGT 3_89.0 $C_t J040.9 $63 188.2 ST 2107.6 SR 616.1 S$ 6T5.3

ROE .4926 RRA -,042_ RC3 -.9093 FAU .04836 RRT .9_82 RR_r .9903 RTF .9445 CRT .92_8 CRS -.9975 Csr -.9865

rGE ,8905 rRA -,1963 FC3-J.9821BSP I244T SGB 4025.8 R23 .2921R]3 .9524 LSA 2290.7 NSA 166._ S$4 4.6

B0E 1,6951 ORA ,88?2 BC3 3.0??2 FSP -6_5 $61 4003.5 $82 423.Z THA ]5.82 ELI 2J91,5 [L_ 117,] ALF 15.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964J

LAUNCH OAT[ MAY • J964 FLIGHT TIME 1•_,DD ARRIVAL OAT[ $[P Z5 1964

HELI CCENTRIC CONIC

RL 150.86 LAL .DO

RP 107.97 LAP -.97

RC 135,597 GL Z3.34

PLAN[T_ENTRIC C(_411C

C} |7.1Z0 YHL 4.138

LNCH AZNTH LNCH TINE

51.09 16 Z4 I

126.91 0 Z3 1

51.09 16 24 I

126.91 D Z_

51.09 16 24 J

I78.91 O 23 1

OISTANCE 413.499

LOt. Z_3.56 VL 27.008 GAL -4.84 AZL 66.51 NCA 196.19 SN4

LOP 59,72 vP 37.793 GAP 5.77 AZP 93.35 TAL 201.51 TAP

GP -43.17 ZAL ]30.79 ZAP 1Z9.5! ET$ 313.82 Z4E 1Z?.gZ ETE

128.85 ECC .18996 INC 3.•918 vJ 29.554

37.70 RCA 104.57 APO 153.33 VZ 55.038

214,59 ZAC 35.37 ETC Z75.71 CLP-I§O.?2

DL4 46.77 RAL 87.59 RAO 6567.7 VEL IJ.769 PTH Z.08 VHP 6.523 GPA -18.90 RAP 91,57 ECC 1,2818

L-I TIME IN} LAT IN} LONG IN} RT ASC IN} AZMTH IN} TIME PO CST TIN IN} Z LAT IN} Z LONG

• 225.08 -52.54 194.50 520.73 54.35 17 5• Z6 3625.1 -36.95 186.73

2774,BI -32.53 81.46 32D.73 54.33 1 9 16 1174.8 -36.93 73.74

4223,08 ~3Z.54 194.30 3Z0.73 54,55 17 34 26 3625.1 -36.95 186.73

2774.8J -32.53 81.46 320.73 54.33 J 9 16 2J74,8 -36.93 73.74

4Z25.08 -3Z,34 194.50 3Z0.75 34,33 17 34 26 3625.1 -56.95 J86.79

2774.#1 ~32.33 8I.A6 }Z0.73 34.33 1 9 16 2174.8 -36.93 73.7•

OJrFERENTIAL CORRECTIONS

rOE 1.1450 rRA -.9434 TC3-3,7624 6AU .6967

ROE .3404 RRA -.03#Z RC3-I.0213 FAU ,05000

FO£ .675g FR4 -,1961 rC3-2.6320 65P 12783

8OE 1.1943 6RA ,9441 8C3 3,9179 FSP ~731

NI0-CC_JRSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

5GT 3993.5 SGR 970.8 $G3 220.? Sr 1688.1 SR 4?2.6 $S 516.8

RRT .9131RRIr .9889 RTF .9367 CRT ,9363 CR8 -.9968 CST -.9758

SGB 4109,6 RZ3 .$03fl RI3 .9453 LSA I620.1 NSA 163.? SS* r.9

SG| 4091,6 SG2 386.3 TH4 12.63 ELl 1748,0 ELZ 135,3 ALF 15.08

LAUNCH DArE MAY 4 1964 FLIGHT TIM_ 144.00 ARRIVAL OAT[ SEP 25 196•

HELIOCENTRIC CONIC OISTANC£ 419.432

RL 150.86 LAL .O0 LOL Z"23.56 VL 26,937 GAL -4.36 AZL 87.62 HCA 193.39 SHA 12B.51 ECC .19079 INC 2.3?63 Vl 29,534

RP 107.93 LaP -.79 LOP 62.93 VP 37,76_ GAP 6.04 AZP 92.24 TAL 200.09 TAP 39.48 RCA 103.99 APO 153.03 VZ 35.110

RC 135.6Jfl GL 16.69 GP -37.27 ZAL 131.3| ZAP 134,39 ET$ 315.9_ ZAE |25.81ETE ZIO.�O Z_C 39.85 ETC 274.29 CLP-151.57

PLANETCXENTR]C CONIC

C3 15.052 VHL 3._80 OLA 40.14 RAL 89.72 RAO 6567.6 VEL 11.681 PTH 2.05 VMP 5.992 DPA -12.91 RAP 93.16 ECC 1.2477

LNCH AZHTH LNCH TIN[ k-| TIN_IE INJ LAT INJ LONG JNJ RT ASC INJ AZNTH INJ TIME PO CST TIM ]NJ 2 LA; INJ Z L_G

60,28 17 9 33 4096.5Z -29.39 180,70 3|7.82 61.34 18 17 49 3496.5 -32.97 172.75

lI�.?Z 23 30 33 2844.81 -?9.38 85.40 317.82 61,33 24 37 36 2244.6 -32.96 77.•5

60.28 17 9'33 4096,52 -29.39 180.?0 317.62 61.34 18 I? 49 3496.5 -32.97 172.75

119.7Z 23 30 33 Z844._| -Z9.38 8_,40 317.82 61.33 24 37 58 2244,8 -32.36 77.•5

60.28 17 9 33 4096.52 -29.39 I80,?O 317.82 61.34 18 17 49 3496,3 -32.97 172.75

119.72 23 50 33 2844.81 -29.36 83.40 317.82 61.33 24 37 58 2244.8 -32.96 77,•5

DIFFERENTIAL CORRECTIONS M|0-COURSE EXECUTION ACCURACY C_81T DETERMINATION ACCURACY

TOE .8110 TRA -.9689 TC3-4.47|0 BAU .9242 SGT 4120.3 SGR 889,5 5G3 244,2 ST 1326.9 SR 360,4 55 361.9

ROE .2431 RRA -.0299 RC3-1.0461 FAU .06093 RRT .9133 RRF .9843 RTF .9360 CRT ,9252 CRS -.9938 CS? -.9578

FDE ,a6flD _RA -.1767 FC5-3.5056 BSP J3293 5G8 4213.Z R23 .30D9 RJ3 .9412 LSA 1412.6 MSA J6J.2 $5A 13,1

BOE .6467 BRA .9693 8C3 4.5926 F}P ~621 5GI 4200.6 $G2 351,3 1HA 11.26 ELI 1368.6 ELI 132.6 ALr 14.24

LAUNCH DATE MAY 4 1364 FLIGHT TIN[ 146.00 ARRIVAL OAT[ SEP 27 1964

HELI C_CENTRIC CONIC 01STANCE 425.402

RL 150.86 LAL .00 LC_ Z73.56 VL 26.906 GAL -4.28 4ZL 88.43 HCA 202.60 SMA 126.17 ECC ,19174 INC 1,$668 VL 23.554

RP 107,30 LAP -.60 LOP 66.1_ VP 3T,743 GAP 6.30 AZP 91.45 TAL 198.64 lAP 4|.24 RCA 103.53 APO 152.?4 v2 55,125

RC 158.021 GL 11.36 GP -32.52 ZAL 130.93 ZAP 138,45 ETS 317.60 ZAE 127.73 ETE 207.47 ZAC 44.61 ETC 275.32 CLP-152.57

PLANE T_ENTRIC CONIC

C5 1_.816 VNL 3.717 OLA 34.62 RAL 91.94 RA0 6567.5 VEL 11.6Z8 PTH 2.04 VHP 5,824 0PA -B.11 RAP 94.80 ECC 1.2274

LNCH AZNTH LNCH TJNE L-I TIHE INJ LAY INJ LONG INJ RT A$C JNJ AZMTH |NJ TIME PC) CST TJM INJ Z LATJNJ 2 LONG

68.B4 18 2 3Z 5948.Z7 -26.29 166.91 316.70 66.31 19 8 Zl 3346.3 -29.26 158.93

111.16 25 15 16 293_.12 -26.28 9Z.66 3J 6.69 66.29 ?4 4 32 2335.1 -29,23 84'q_B

68.84 16 2 32 394b.27 -_6.29 166,91 316.70 66.31 19 8 21 3348.3 -29.26 158.93

111,16 23 15 16 2935.12 -26.28 92.66 316.69 66.29 2* 4 32 2355,1 -29.25 84,68

68.64 18 2 32 3948.27 -26.29 166.91 316.70 66.31 19 8 21 3348.3 -29.26 158.93

111.18 23 15 16 2955.12 -26.28 92.66 316.69 6_.29 24 4 32 235_.1 -29.25 8L.66

DIFFERENTIAL COPRECTION$ MI0-COUR$E EXECUTION ACCURACY OPSIT OETERHINATION ACCURACY

TO[ .6061 TR4 ",9231 TC3-4.9028 6AU .9233 SG7 4142.6 SGR ?86.8 SG_ _48.8 ST 10?4.? SR 308.4 55 _63.3

ROE .1996 RRA -,0028 RC3 -.9741 FAU ,06074 RRT .9007 RRF .9743 RTF .9267 CRT .8767 CR$ -.9924 CST -.9128

FOE .3344 rRA -,0804 FC3-3.8037 65P IZ624 5G8 4Z16.6 RZ3 .3091 RI3 ,9311 LSA 1135.6 MS4 172.8 SSA 18.2

60E .6581 eRA .9231 Be3 4.9986 FSP -759 SGI 4203.Z SGZ 336.8 rHA 9.77 ELI 1108.8 EL2 143.8 ALF 14.37

LAUNCH 0ATE MAY 4 1964 FLIGHT TIN[ 148.00 ARRIVAL 0ATE $EP 29 1964

HELIOCENTRIC CONIC

RL 190.86 LAL .00

RP |O?.B6 LAP -,A|

RE 140.213 GL 7.07

PLANE TC_ENTRIC C_IC

C3 13.00? VHL 3.60? OLA

LNCH AZHTH LNCH T|I_E L-I T|N[ INJ LAT

76,28 19 13 49 3741.78 -Z_.47

IOI.?Z 22 22 9 3135.38 -Z3.46

78.28 19 13 49 3741.76 -13.47

JOl.?Z 22 22 9 3133.38 -Z3.46

110.00 I 21 14 _387.40 -33._4

110.00 Z] IT 31 3337.76 -IA.37

0|rFERENTIAL C_RECTIONS

TOE .3939 TRA -.9161 TC3-3.3994 8AU .9332

ROE .1563 RRA .0024 RC3 -.9438 FAU .06_23

FDE .1603 FRA -.0421 FC3-4.143_ BSP 1_396

BO[ .4243 BRA ,9161 BE3 5.4616 FSP -827

OISTANCE 431.336

LOL Z_3.56 VL 26.834 GAL -3,99 AZL 89.03 HCA 203.81 SHA 127.62 ECC .19281 INC .9488 vl 29.534

LOP 69,37 VP 37.?16 GAP 6.37 AZP _.B_ TAL 197.18 TAP 41.99 RCA 103.16 APO 152,47 vZ 33.134

GP -26.67 ZAL |Z9.34 /AP 141.89 ETS 319.43 ZAE I?9.OO ErE 204.42 ZAC 48.48 ETC 272.34 CLP-133.73

)0.46 RAL 94.22 RA0 6S67._ VEL I1.393 PTH _.03 VHP 5.?33 DPA -4.22 RAP 96.32 ECC 1.2141

IN} LONG |NJ RT A$C IN} AZMTH IN} TIN[ PO CST T|N IN} 2 LAT IN} 2 LONG

|49.8? 316,66 ?0,00 ZO 16 11 3141.6 -25.96 141.92

103.19 316.66 69.99 23 14 24 2333,4 -25.9? 9?,24

]49.B? 3]6.66 70.00 20 ]6 I1 3141.8 -25.98 141.92

103.19 3|6.66 69.99 23 IA 24 2335.4 -25.9? 97.24

66.39 319.4B _1.$1 Z 4 21 19B?.4 -34,03 3?,25

113.85 31Z.03 58.63 22 13 29 2?3?.8 -18,A2 109,07

HI0-CCCNI_ EXI[CuTION ACCuRAC_ CII'BIT 0ETERMINATION ACCURAC_

SGT 4_.7 SGR ?Z?,I SG3 Z39.3 5T 813.6 SR 252.3 SS 134.6

RRT .8997 RRf" .9637 RTF .9278 CRT .7731 CRS -,9621 CST -,8296

SGB 43_J.9 RZ3 ._630 RJ3 .93JD L$A 645.5 WSA 167.3 $$A ?9.5

SGI 4340.6 SGZ 313.? THA 8,71 ELI 837,6 EL2 154.8 ALF 14.D0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH 0ATE NAY 4 J964 FLIGHT rlN£ IS0.00 ARRIVAL CAr[ OCt ] ]964

HELIOCENTRIC CCIqiC

RL ]50.86 LAL .DO

RP lOT.B] LAP -.2Z

RC |4Z.}94 GL 9.49

PLANETC_ENTR]C CO_l_

C3 |2.494 VHL 3.5Z6

LNCN AZNTH LNEH EIN[

90.00 ZZ IB 94

90.00 J9 }6 8

100.00 0 16 ?0

100.00 ZO Z4 59

]JO.O0 2 18 IJ

XZO.O0 ZO }9 37

01STANC£ A}7.Z61

LO_. Z13.56 VL Z6.803 GAL -3.69 AZL 99.54 HCA Z09,05 SNA |Z7.48 [CC ,19400 JNC .4599 V] ?9.534

LOP 7Z.59 VP 57.69Z GAP 6,94 AZP 90.40 TAL |95.69 TAP 44.72 RCA JDZ,T5 APO 19Z.Z? vZ 55.]46

GP -Z},$Z ZAL ]Z?,61ZAP |44.8Z ITS }Z0.B4 ZA[ lZg. Bz ErE ZOJ.T9 Z*C 5].67 [TC Z7J.67 CLP-]54.gZ

0LA Z6.BO RAL 96.5? RAO 6567.5 ¥[L 11.568 PTN 2,0Z VHP 5,241 OPA -].06 RAP 98.9Z ECC ].Z046

L-| TXN[ |NJ LAT IN] LONG IN] RT A$C |NJ AZNTH |NJ TIN[ PC) CST T[N IN] Z LAT |NJ 2 LONG

5165.17 -Z6.56 |0B,15 510.8A ?9.B1 Z5 I| IT 2569.2 -ZT.TO 99.67

}694.6? -15.51 14},0Z 5|5.Z0 66.01 ZO 37 49 3094.7 -18.62 |95.7Z

ZT96.ZO -29.13 8i.59 3]9.Z8 82.98 1 Z 56 2196.Z -29.80 72.84

35}6,88 -15.17 J}0.Z? 5J4.05 6Z.9Z El 25 56 Z936.9 -]6.70 129.26

ZA14,91 -}4,JB 55.05 }|9.6? 99.}5 Z 58 Z6 18J4,9 -59.89 49.80

5490.9} -8.29 ]24.ZJ 3|1.46 56.83 21 57 48 2890.9 -|9.10 IJT.T6

OJFFERENTIAL CC_RECT/CN$ NJO-COIJRSE [xECUT|ON ACCURACY C_B/T 0ETERNINAT|ON ACCURACY

TOE .2279 TRA -.BBOO TC3-_.7937 BAU .9746 SGT 4404.3 SG,q' 621.0 $G3 262.0 51 619.0 SR 222.a SS S0.7

R0E .]963 RRA .0125 RC3 -.8975 FAU .06175 RRT .8_06 RRf" .9484 RTF .9166 CRT .5889 CRS -.5280 C3T -.4O4T

F0E .0Z84 FRA ,0J01 FC3-4,2995 BSP J3798 SGe 4455.1 R23 ,16Z2 R15 .9291 LSA 694.2 NSA 176.4 SSA 42.4

802 .2656 8RA .8801 8<3 5._6Z8 FSP -84J SG| 44"44.9 $G2 302.4 THA 7.76 EL! 653.9 EL2 ;T5.6 ALF ]2.96

LAUNCN OAT[ MAY 4 J964 FLIGHT T|I_E I$Z.00 ARRIVAL 0ATE OCT 3 ]964

HELIC_ENTRIC CONIC 01STANCE 443.174

RL 150.86 LAL .DO LOL Z13.56 VL Z6.25| GAL -3.38 AZL 89.94 HCA ZJZ.Z5 SNA 1Z7.15 ECC .|95}2 INC .05_1 V| 29._94

RP JOT.T9 LAP -.03 LOP T5.81 VP 32.666 GAP 7.11 AZP 90.05 TAL 194.20 TAP 46.45 RCA 102.51 APQ ]5J.98 V] 95.J5T

RC 144.559 GL .42 GP -12.9| ZAL 125.53 ZAP 142.52 [T$ 32Z.05 ZAE 150.55 [T[ 199.55 ZAC 54.55 [TC 271.25 CLP-156.1|

PLANI[TOCENTRIC CON|(

C3 ]2.00? VHL 3.465 0LA 23.65 RAL _8.99 RA0 6362.5 VEL 11.550 PTH Z.02 VHP 5°?69 DPA |.52 RAP 100._0 ECC |.]976

LNCH AZNTN LNCff TIN( L-| T|NI[ JNJ LAY |NJ LONG |NJ RT ASC ]NJ AZNTH JNJ TIN[ PC) CST TIM |NJ Z LAT ]NJ Z LONG

90.00 23 Z9 8 Z947.B? -Z8.21 91.63 320.1| 87.40 24 ]8 ]6 Z347.9 -28.Z7 g9.97

90,00 IB 44 55 3895.18 -9.64 194.8| 314.99 63.Z5 19 49 50 3295.2 -13.]5 J47.90

JO0.O0 1 13 20 Z624,61 -29.89 _,90 }Z0.16 89.60 l 57 4 ZOZA.6 -29.69 60.1]

I00.00 19 47 ZO 3695.6? -8.15 139.21 }14.20 61.14 20 48 5A 3093.7 -11.94 19?.4T

]|0,00 Z 59 Z? ZZ91.84 -3_.86 43,51 3J9.97 94.97 3 37 55 1692.8 -32.8] 94.44

]]0.00 ZO J? A? 3598.Z0 -4.75 129.89 3|Z.12 56.J1 ZJ |7 45 Z998.Z -9.Z? 1z9._9

OIFFE_ENT|AL C_RE(T|ON$ NZO-CO_RSE EXECUTION ACCURACY ORBIT DETERNJNAT|ON ACCURACY

T0£ .08?3 TRA -.8220 TC3-6.1298 BAU .9953 SGT 4505.J SGR 624.4 SG3 260.9 ST 487._ SR Z06.6 $5 Bl.l

ROE .1243 RRA .0130 RC3 -.8486 FAU .06033 RRT .8762 RRF .9290 RTF .9252 CRT .Z614 CRS .??HI CST .51AT

F0[ -,0281 FRA .0235 rc3-4.3499 BSP 14102 SGB 4548.| R23 ._325 RI) .9272 LSA 491.9 NSA 205.4 SS4 9?,6

BDE .1519 BRA .B_?A BC} 6.1882 FSP -952 SG] 4539.5 SG2 Z9_.1 THA 6,96 ELl 491,1 EL2 ]�B.O ALF 7,56

LAUNCH 0ArE NAY 4 ]964 FLIGHT T|NE 154.00 ARRIVAL CAT[ OCt 5 1964

HELJC_ENTRIC CONIC 015TANCE 449.0?6

RL ]50.86 LAL .00 LOf. Z'29.56 VL 26.700 GAL -5.06 AZL 90.ZT HCA 215.47 SNA 126.81 ECC .19672 ]NC .?T51 VI Z9.534

RP 107.76 LAP .16 LOP 79.04 VP 3T.639 GAP 7.38 AZP 89.78 TAL J92.68 TAP 48.]6 RCA 10].66 APO ISI./6 v? 99.]68

Re ]46.709 GL -2.14 GP -Z0,74 ZAL JZZ.T9 ZAP J49.62 [T$ 529.00 2AE J30,68 [TE J97.64 ZAC 56,58 ETC ?TO.6? CLP-|$7,Z9

PLANET_ENTRIC CON[(

C9 I],68| VNL 9.A|8 OLA Z0.88 RAL ]01.50 RAO 6567.4 VEL 1].596 PTN Z.O| VNP 5.8_4 0PA 9.65 RAP ]02.]6 ECC ].]gZZ

LNCN AZNTH LNCN TIN[ L-I TZNE JNJ LAT IN] LONG IN] RT ASC IN] AZMTH XNJ TiME PO C$7 TIN _NJ 2 LA_ ]NJ _ LONG

90.00 0 ZO I} 2809. JT -29.Z2 82.49 521.21 92.48 1 7 Z 2209.Z -27,99 7}.89

90.00 18 J? 46 4022.94 -5.67 162.04 _15.95 6Z.21 19 24 49 }422.5 -9.94 155.Z9

]OO.O0 L 55 29 Z501.94 -29.60 59,80 ]21.12 94.58 Z 57 11 1901.9 -ZB.66 _l.ll

]00.00 ;9 25 11 380A.80 -4,45 ]45.38 31_.29 60.41 ZO 28 35 3204.8 -B.96 139.76

]J0.OO 9 33 J6 Z196.05 -93.04 36.08 920.63 99.Z9 4 9 52 ]596.0 -91.4l ?T.24

1]0,00 ZO 3 54 5683.46 -1,50 134.35 313.45 55.85 21 5 l? 3083.5 -5.98 128.12

OIFFERENTIAL CORRECT|ON$ NI0-CC_JRSE EXECUTION ACCUR4Cy C_BJT DE TERNINATION ACCURACY

I02 -.0405 TRA -.7656 TC}-6.451| 8AU ].0J2Z SGT 4605.] SGR 582.4 $G5 _58.1 ST 4}7.0 SR JgB.4 $5 ]94._

R0[ .IJ25 RRA .05Z9 _C5 -.8051 FAU .05851 RRT .8594 RRf" ._1_57 RTF ,9249 CRT -.2]50 CRS .8746 CST -.OOT7

FOE -.1695 FRA .]555 FC5-A.3559 6SP 14418 SG8 4642.4 R23 .2112 g|5 .9Z59 LSA 459.6 NSA ?40.5 SSA 55.S

BO[ .J249 BRA °7643 8C9 6.48]5 FSP -830 $G] 4632.8 SGZ 298.5 TNA 6.28 ELl 439.5 EL2 192.T ALF ]79.15

LAUNCN 0ATE NAY 4 1964 FL|GHT T|NE J56.00 ARRIVAL 0ATE O(T T ]964

NEL;O_ENTRIC CON/C

RL 190.86 LAL ,00

RP ID?.?_ LAP .35

RC 148.845 GL -4.41

PLANE T_ENTRrC CON I_

LNCH AZMTN LNCN TJM_

90.00 0 98 Z6

90.00 18 O 16

]00.00 2 30 A?

JO0.O0 19 lO 35

llO.OO 4 5 }

II0.00 19 54 4_

DIFFERENTIAL CCN'R£CYlON$

TOE -.1583 TRA -.6_88 TC3-6.6963 BAU I.O_OZ

R0E ,]J44 RRA .0426 RC3 -.7656 FAU .05636

FOE -.Z459 FRA .lgTO rC3-4.Z673 BSP 14732

B0E .1954 _RA .6901 Be3 6.7399 FSP -816

O|STANCE 4_4.965

LOt. Z13.56 VL Z6.648 GAL -2.73 AZL 90.56 H(:A Z18.70 $N* 126.48 [CO .19837 INC .559] v] _9.554

LOP 82.26 vP 3t.611 GAP 7.66 AZP 99.56 TAL ]91.|5 TAP 49._5 RCA 101.39 APO 151.57 v2 35.178

GP -18.91ZAL I Z_.O6 ZAP 151.63 [TS 323.79 ZAE 130.87 EYE 196.02 ZAC 58.51 ETC 220.09 CLP-]58.45

0LA 18.38 RAL 10A.J0 RAO 6567.4 VEL 11.515 PTN Z.OI VNP 5.899 0PA 5.40 RAP J04.J9 ECC I.I_SZ

L-I TIN] IN] LAT /NJ LONG IN] RT A$C IN] AZNTH _NJ T|NE _ CST T_N |NJ 2 LAT 1NJ 2 L_NG

Z?01.38 -2?.65 ?4.66 521.51 96.)6 ] 43 27 Z]0J.} -26.48 66.J9

4]Zl.ZZ -2.S0 167.59 3]?.51 6J.28 J9 8 57 3511.Z -6.26 ]60.92

2A03.5| "ZS.B? 52,87 32Z.33 98.1] 3 10 51 ]803,5 -27,45 44.06

3894.19 -I,43 150.31 31_.91 60.14 ZO 15 19 }194.9 -5.39 ]4).76

21J4.84 -51.99 19.98 311.66 102.25 4 38 18 ]514.8 -29.90 2].59

3?55.?3 1.16 138.11 319.14 55._4 20 57 _4 5155.7 -9.Z} J3J.92

NJ0-COU_$[ [X[CUTJON ACEuRACY OR_|T 0[TERNJNAT|ON ACCURACY

SGT 4?00.2 SGR S_8.J $G3 253.B ST 476.0 SR 195.9 SS Z23,_

RRT .8_83 RRF .8?86 RTF .9235 CRT -.6258 CR$ .892J CST -.4054

SG_ 4733.2 R23 .1857 RJ) .924? LS4 506.5 N$A 235,4 $SA 59.7

SGJ 4213.5 SGZ 302.8 TMA 5,7] EL] 49}.] EL? ]47.5 ALF J64.]0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH 0ATE NAY 4 1964 FLIGHT TIME 158.00 ARRIVAL 0ATE OCT 9 1964

HELIOCENTRIC CON JE 01STANCE 460.840

RL 150,86 LAL .00 LO¢ Z23.56 VL 26.$96 GAL -Z,38 AZL 90.81 HCA Z21.93 SNA

RP 107.69 LAP ,54 LOP 83,49 vP 37,385 GAP 7.93 AZP 69,40 TAL 169,61 TAP

RC 150.964 GL -6.41 GP -17.35 ZAL liT.l? ZAP |$3,44 ETS 3Z4.36 ZAE 130.99 ETE

PLANET(XENTRIC C(_qIC

C3 I1.151 VHL 3.354 0LA 16.09 RAL IO6.76 RA0 6567,4 VEL 11.517 PTH Z.0I VHP

LNCH AZHTH LNCH TJNE L-J TIME JNJ LAT JNJ LONG IN] R7 ASC IN] AZHTH IN] TIME

90.00 I 31 53 Z611.Z6 -16,80 68.Z0 314.06 99.49 2 I5 Z5

90.00 17 48 I3 4Z04.66 .19 17Z.Z4 319.5J 61.68 J8 38 16

1DO.DO 5 Z 1Z Z5Z0.01 -ZT.�Z 46.55 3Z3.63 I01.15 3 40 3Z

IDO.O0 19 0 36 3971.14 1.18 134,32 318.96 60.J3 Z0 6 47

110.00 4 30 Zl Z044,23 -_0.81 24.8Z S23.04 105.60 5 4 ZS

I|0,00 19 48 57 3819.68 3.70 141.46 317.36 _3.99 ZO 52 36

DIFFERENTIAL CCItRECT|ON$ NID-COURSd[ E_J[CUTICN ACCURACY

TO[ -.Z673 TRA -.5999 TC3-6.9163 8AU 1.0464 SGT 4784.0 SGR 334.7 SGJ 248.0

ROE .1142 RRA, .0530 RC3 -.7267 FAU .05392 RRT ,8129 RR_" .8461 RTF .9221

FOE -.3061 FRA .2608 FC3-4,1490 86P |49?0 SG8 48;3.8 R23 .1636 R16 .923Z

808 .Z906 8RA .602Z 8C3 6.9_66 FSP -793 $GJ 4803.6 $G2 310.1 THA 5.Z1

1Z6.15 £CC .Z0011 INC ,8073 vl Z9.534

31.54 RCA J00,_l APO 151.39 VZ 35.188

194.64 ZAC 60.16 [TC Z69.53 CLP-159.58

3.989 DPA 6.84 RAP 106.28 ECC 1,1852

PO C$T TIN JNJ 2 LA1 JNJ Z LONG

Z011.3 -ZS,ZZ 59.89

3604.7 -).60 J65.61

J720.0 -26,10 56,22

3371.! -E.SJ 148.00

1444.Z -Z8.56 16.46

3219.7 -.79 135._5

ORS|T D[T[RNINATIC_¢ ACCURACT

ST 574,6 SR 197,7 Ss Z65.0

CRT -.6458 CR5 ,8958 CST -,6554

LSA 634,0 HSA _14.1 $SA 51.0

_LJ §99.J ELI 101,1 ALF 163.29

LAUNCH DATE MAY 4 1964 FLIGHT TIN_ 160,0(] ARRIVAL 0ATE OCT 11 1964

HELIOCENTRJC CONIC

RL 150.86 LAL .00

RP 107.67 LAP .73

RC 153.069 GL -8.19

PLANE TOCENTN|C CONJC

C3 ]1.131 VHL 3.336

LNCM AZNTH LNCH TIME

90.00 Z 2 Z8

90,00 17 39 47

I00.00 5 3J lZ

100.00 16 53 44

110.00 4 56 1

1J0.00 J9 43 24

D|rF[N[NTIAL CC_R[CTION$

TDE -,3760 YRA -,5048 TC_-7, J140 BAU 1.0837

ROE .1150 RRA .0626 RC3 -.6968 FAU .0S156

FO( -.3648 FRA .3179 ¥C3-4.0100 8SP 13Z72

BOE ,393Z eRA .3087 8C3 7.148I ¢SP -779

DISTANCE 466.70J

LOt. Z13.36 VL 26._4_ GAL -2.03 AZL 91.03 HCA 223,|6 SXA 1Z5.82 ECC .20201 INC 1.0Z61 vl Z9.534

LOP 88.72 VP 37.S17 GAP 6.ZJ AZP 89.26 TAL 168,05 TAP 33.22 RCA 100.AJ APO 151,24 VZ 35.198

GP -16.02 ZAL 114.|4 ZAP |55.I0 ET3 324.77 ZA[ 1_|.05 [TE 193.46 ZAC 6J.64 [TC 26F.97 CLP-160.66

OLA 13.98 RAL 109.56 RAD 6367.4 VEL 11.312 PTH Z,01VHP 6.091 DPA 6.03 RAP 106.43 ECC 1,16_

L-I T;I_ INJ LAT _NJ L(_JG JNJ RT ASC ]NJ AZMTH JNJ TIM t[ PO CST TJM [NJ _ LAT JNJ Z LONG

2532.90 -25.80 62,69 325.88 102.08 2 44 41 1932.9 -23.88 54.54

4278.56 2.57 178.36 321.82 61.79 18 51 5 3678.6 -l.Z2 169.74

2146.74 -26.84 41,37 3Z3,62 10_,67 4 6 39 1646.7 -24.70 33.23

4p39.9_ 3.5| 156._ 32J.31 60.29 20 J 4 3440,0 -,47 ]51,78

1981,36 -29.57 20.34 324.74 101.99 5 Z9 3 1381.4 -26.B3 IE.23

3878,J0 5.92 J44.33 319.8J 56._7 _ 30 2 3_78.1 1.44 138.30

MID-COURSE EXECuT|ON ACCURACY CRBIT DETERN|NATJON ACCURAC_

SGT 4873.Z SG_ 5|7,| $¢3 242.4 ST 7]3.5 SR 200.7 $$ 344.1

RRT .7859 RR_r .6153 RTF .9Z20 CRT -.9367 CRS ,6914 CST -,7948

6Gg 4900,5 R23 .|4/7 RI3 ,9226 LSA 791.9 NSA 196.0 SSA 4?._

SGI 4890.2 $G2 318.7 THA 4,79 ELI 738._ ELI 66.9 ALF 165.09

LAUNCH 0ATE NAY 4 1964 FLIGHT TIME 16E.00 ARRIVAL 0ATE OCT 1_ 1964

H[LI(XENTRZC CONIC

RL 150.66 LAL .00

RP ]07.64 LAP .9|

RC J55.156 GL -9.77

PLANETOCENTRIC CONIC

C3 11.070 VHL 3.327

LNCH AZNY_ LNCH TIME

90,00 Z 31 13

90.00 I7 33 52

100.00 3 58 39

100.00 18 49 8

sJO.O0 5 ZO 39

110.00 19 43 37

DIFFERENTIAL CC_RECTION$

TOE -.4639 TRA -,3995 TC3-7.2708 8AU 1.0806

ROE .1167 RRA .0724 RC3 -.6671 FAU .049|9

FOE ~.4149 FRA .3728 FC3-3.8464 8SP 15572

00£ ,4977 6RA .4060 6C3 7,3014 FSP -76Z

DISTANCE 472.548

LO(. Z'_3.56 YL 26,494 GAL -1.66 AZL 91,Z2 HCA 226.40 SHA

LOP 91,96 vP 37,529 GAP B,50 AZP 89,19 TAL 186.49 TAP

GP -14.67 ZAL 110.99 ZAP 156.63 ETS 324.99 ZAE 131.07 ETE

125.50 ECC .20407 JNC 1,2219 vl Z9,53_

54.89 RCA 99.89 APO 151.11 vZ 35.206

192,45 ZAC 6Z._5 [TC Z66.41 CLP-161.?6

OkA 11.96 RAL llZ.4Z RA0 6567.4 VEL 11.509 PTN 2.00 VHP 6.204 DPA 9.00 R_P 110.63 [CO 1.192Z

L-I TIH( |NJ LAT ]NJ LONG JNJ Rr ASC IHJ AZ_H INJ TIHE PO CSf TIN ]NJ Z L4 T IHJ 2 LONG

2462.96 -ZA.rZ 57.85 327.96 104.27 3 IZ 16 1863.0 -22.51 49.87

4346,Z3 4.74 |80.1_ 3_4,42 61,05 18 46 19 3746.3 ,97 173._1

Z181.01 -25.71 36.8Z 3_7.67 103.81 4 33 0 1561.0 -23.29 28.85

4|03,45 5,64 161.8| 323.92 60.60 19 57 31 3503.3 1.68 155.26

19Z4,4Z -28.31 16.39 326.73 110,01 5 52 43 1324.4 -25.52 8.49

393Z,80 T,97 147.43 312,49 56.6_ 20 49 tO 3332.8 5.55 141.16

MID-COURSE ExECUT|ON ACCURACY _81T D[TERHINAT|ON ACCURACY

SGT 4959.7 SGR 503.7 SG3 _ 236.5 ST 871.7 SR Z05,0 SS _99.4

RRT .7_69 RRF .7607 RTF .922| CRT -.9714 CRS .8840 CST -.8698

SG8 4985.2 R23 .1220 RI3 .9227 LSA 962.3 N$A 162.5 $SA 44,9

SG| 4974.4 $G2 328.2 TMA 4.41 ELl 894.Z ELI 47.3 ALF 167.10

LAUH(H DATE HAY 4 1964 FLIGHT TIM_ 164.00 ARRIVAL DATE oCr 15 1964

HELIOCENTRIC CONIC

RL 150.86 LAL .00

RP 107.61 LAP l,iO

RC 157.Z32 GL -|1.18

PLAN_TO([NTRIC CONJC

C3 11,073 VHL 3.328

LNCH AZNTH LNCM TINt

90.00 2 5B 44

90.00 17 19 52

100.00 4 15 Z

I00.00 16 46 15

110.00 5 44 34

1|0.00 19 43 13

DIFFERENTIAL C_RECTIONS

TOE -,589"9 TRA -.28_3 TC3-7,3798 8Au J,0983

ROE .1194 RRA .0816 RC3 -,6379 FAU .04676

roe -.4_74 FRA ,AZ?4 FC3-3,6_76 86P 15842

80[ .6019 6RA .Z94Z 8C3 7.4073 rgP -745

O|$TANCE 478,378

LOL 2"13.56 VL 16.443 GAL -I.Z7 AZL 91,40 HCA 23J.64 SNA 123.16 ECC .20632 INC 1.3989 vl Z9.534

LOP 95.19 vP 37.301 GAP 8.79 AZP 89.13 TA_ 184,91 TAP 56.53 RCA 99.35 APO J$1.0l v? 35.Z1_

GP -13.66 ZAL 107,74 ZAP 156.04 ETS 32_,05 ZA[ 131.07 ETE 191.57 ZAC 64.12 ETC 267.B5 CLP-|6Z.BO

DLA 10.04 RAL 113.37 RAD 6567.4 ¥EL I|,$09 PTH Z.00 VMP 6,326 OPA 9.78 RAP 1|Z.67 £CC 1.1822

L-I T|NI[ |NJ LAT |NJ LONG [NJ RT A$C |NJ AZMTM IN] T|NE PO CST T|N IN] 2 LAT IN] Z LONG

2399,$3 -23.58 $3.55 330.29 |06.|4 3 38 43 J799.5 -Z1,15 45.73

4409.76 6.76 J63.74 327.26 62.44 18 43 22 3809.8 3.01 177.06

ZlZI,16 -24.$3 32.76 319.98 107.64 5 0 Z3 |5ZI.Z -21,89 24.96

4163,38 7,63 165,15 3_6.79 6|.0| 19 53 38 3563,4 3,71 156o56

1872.E9 -27.04 12.67 328.98 1|1.75 6 15 46 I272.3 -23.65 5.16

3965,01 9.92 |50.13 3Z5o40 57,|2 20 49 36 3365,0 5o52 143.90

NIO-COUR$E [Xl[CuT|ON ACCURACY C_BIT DE TERNINATION ACCURACY

SGT _039.5 $6R 49),3 $G3 230,3 ST J037,D SR 210.6 S$ 449.4

RRT .7159 RRF .7448 RTF .9221 CRT -.9?75 CR$ .8741 CST -.9110

$G8 5063.6 R23 .JO53 RJ3 .9226 LSA IJ35.9 MSA J7Z.5 $$A AZ.5

SGI 5052.3 SGZ 338.5 THA 1.06 ELI J037.3 ELI 43.6 ALr J68.75

1779



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19645

LAUNCH OATE NAY 4 J964 FLIGHT TIME 166.00

HEL|C_ENTR|C CONIC DISTANCE 464.191

RL 150.66 LAL .00 L_ _3.56 VL 26.392 GAL -.88 AZL 91.56 HCA _4.67 SMA

RP 10T.§9 LAP I.ZS LOP 98.43 VP 3T.473 GAP 9.08 4ZP 89.10 TAL 183.33 TAP

RC J59.290 GL -12.44 GP -12.99 ZAL 104,40 ZAP 159.37 ET$ 324.94 ZA[ 131.06 [TE

PLANCTOCENTRIC C(_IIC

C5 11.I4| VHL 3,338 OLA 8.21RAL II8_39 RA0 6567.4 VEL II.SlZ PTH 2.0| VHP

LNCH AZNTH LMCH TIN l[ L-I TIN[ IN] LAT

90.00 5 25 ZZ 2341.35 -2Z.43

90.00 IT 2T ZI 44T0.5I 8.66

100.00 4 50 4| 2066, I6 -23,35

100,00 18 44 43 4220.9| 9.5I

110.00 6 7 59 18Z4.Z6 -25.T9

]10.00 19 43 54 4035.59 II.T?

DIFFERENTIAL C_I_RECTION$

T0E -.6964 TRA -,I535 TC3-7.4309 8AU I.llOS

ROE ,I2Z8 RRA .0931 RE3 -,607# FAU .0443|

FOE -,495Z FRA .4607 FC}-3,443Z BSP |6045

8DE .?07J BRA ,2796 8C3 7.4557 FSP -7Zl

ARR|VAL DATE OCT 17 1964

J24,86 ECC .20815 JNC J.5609 VJ 29.554

58,20 RC4 98.80 APO J50.95 v2 55.2Z2

190.8! Z4C 65.19 ETC 267.30 CLP-163.83

6.457 0PA 10.40 RAP 115.15 ECC 1.|834

|NJ LONG IN] RT A$C IN] AZNTH /NJ TIME PO CST TIN IN] Z LAT IN] 2 LONG

49.68 332.85 10T.?5 4 4 24 1741.3 -19.79 4Z,00

187.19 530.35 62.95 16 41 52 58T0,5 4.96 180.46

29.10 552,52 109.22 5 25 T J466.Z -20,51 21.46

168.58 329.88 61,55 19 55 4 5620.9 5.64 161.74

9,69 531.48 113.25 6 58 24 J224.3 -22.42 2.16

152.97 328.53 57.67 20 51 |0 5435,6 7,4Z 146.57

N|0-COURS[ EXECUTION ACCURACY _R_JT DETERNINATION ACCURACY

$GT 5109.6 $GR 485.0 SG5 2Z5.7 ST IZ07,5 SR ZJ6.T SS 495.8

RRT .6932 RRF .7074 RTF .9221 CRT -,9TI4 CRS .8634 CST -.9380

86_ 5|52.5 R25 .0905 RI5 .9225 L$A 15|2.0 M$A |65.3 $SA 40.2

SG| 5120,7 $62 548.8 THA 5.78 ELl 1225.5 EL2 50.? ALF lTD.09

LAUNCN DATE MAY 4 J964 FLIGHT T|N[ 168._

H(LIOCENTRIC CCNIC 0|STANCE 489.986

RL 150.86 LAL ,00 LOt. Z25.56 VL 26.342 GAL -,4T AZL 9l.?I HCA 2)8.]1 SHA

RP 107,57 LAP |.45 LOP I01.66 VP 57.444 GAP 9,38 AZP 89.10 TAL |81.14 TAP

RC 161.553 GL -13.54 GP -12,2I ZAL 100.99 2AP 160.61 [T$ 5Z4.66 ZA[ I5|.04 ETE

PLAN4[TOCENTRIC CC_I_C

C3 |I.ZSZ VHL 5.359 0LA 6.45 RAL 121.48 RAO 6567.4 V[L ||.518 PTH 2.0I VHP

LNCH AZMTH LNCH TIN_ L-J TIME IN] LAT JNJ LONG IN] RT ASC |NJ AZNTH ]NJ

ARRIVAL DATE OCT 19 1964

I24.55 ICE .21138 INC J.7106 vl Z9.534

59.85 RCA 98,25 AP@ J50.86 v2 35.229

190.15 ZAC 66,17 [TC 266.74 CLP-|64.82

6.595 0PA I0,87 RAP 117.47 ECC J.J857

TIME PO CST TIM IN] Z LAT IN] Z LONG

90.00 3 5I ZZ ZZ87.?1 -ZI.2? 46.17 355.64 |09.|4 4 29 29

90.00 IT 26 1 4529.55 10.46 I90.57 535.62 63.54 I8 4J 50

J00.00 5 15 46 2015.46 -22.I7 25._9 535.29 IJ0.58 5 49 Z2

100.00 18 44 IT 4276.82 I|.SI |71.56 555.I8 62,14 19 55 34

110.00 6 31 2 1779.9I -24.57 6.85 554.Z0 |14,55 T 0 42

110.00 19 45 31 4085.I5 15.56 lflfl.69 331.86 58.52 20 55 56

OIFFER[NTIAL CCI_RECTIONS NI0-C(_RS[ EXECUTION ACCURACY

TOE -.808] TR4 -.OIT9 TC5-7.44Z6 6AU I.I260 $GT 5186.4 SGR 478.9 $65 217.6

ROE .J266 RRA .1034 RE5 -,5788 FAU ,04Z05 RRT .6606 RRF ,6704 RTF .9230

FOE -.5308 FRA .5295 rC3-3.2264 68P I6552 $68 5208.4 R25 ,0768 RI5 .9255

BO[ .8180 BRA .|050 8C5 7.4_50 FSP -706 SGI 5196.I $GZ 358.8 THA 5.51

LAUMCH DAT£ NAY 4 J964 FLIGHT TIME 170.00

MELIO(ENTRIC CONIC CISTANCE 495.761

RL ]50.86 LAL ,00 LCq. _5.56 VL 26.292 GAL -.04 AZL 91.65 HE4 241.55 SMA

RP ]07.55 LAP 1.62 LOP 104.90 VP 57.414 GAP 9.69 AZP 89.]1 TAL 180.14 TAP

RC |63,5_9 GL -I4.49 GP -]1.55 ZAL 97.52 ZAP I61,78 ETS 524.2I ZA[ 1]1.02 IT]

PLANETOCENTRIC CONIC

C3 1|,502 VHL 5.59l 0LA 4.T3 RAL ]24.62 RAO 6587.4 VEL II.528 PTH 2.0] VHP

LNCH AZNTH LNCH TIN[ L-I TIME IN] LAT

90.00 4 16 49 2258.21 -20.15

90.00 17 25 59 4586.84 I2.]B

1OO.O0 5 40 24 1968.64 -2I.OZ

100,00 18 44 45 4531.64 15.05

110.O0 6 53 46 1739.03 -23.59

110.00 I9 47 52 4134,02 I5.29

DIFFERENTIAL CC_RECT|ON$

TOE -,928Z TRA .I057 TC5-7,4787 8AU I.J535

ROE .1505 RRA .Ill0 RE5 -,5628 FAU .04|45

F0E -.5699 FRA .5531 FC5-5. II85 88P 168T7

_OE .9375 BRA .J535 8C3 7.4999 FSP -721

1687.7 -18,47 38,62

3929.5 6.82 185.78

1415.5 -19.]? I8.28

3676.8 7.50 164.85

1|79.9 -21.05 )39.45

5483,1 9.27 149.2_

_8|T OETERNINATION ACCURACY

ST J586.6 SR 222.T S$ 540.J

CRT -.9598 CRS .8538 CST -.9551

LSA 1493.6 MSA J60.Z $SA 37.8

ELI 1403.0 EL2 6J.8 ALF 171.2Z

ARRIVAL DATE OCT 21 1964

12a,25 ECC .21423

61.50 RE4 9T.63

189,57 Z4C 67.C9

[NC 1.8500 vl 89.53a

APO 150.86 vZ 35.Z35

ETC Z66.J9 CLP-165.SO

6.742 0PA II,Z2 RAP 119.81ECC 1.1893

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT JNJ Z LONG

42._8 358.63 IJ0.54 4 54 6 1656.2 -17.19 _3.53

195.91 357.12 64.24 18 42 5 3986.8 8.62 187.05

Z2.79 538.Z7 111.75 6 15 13 1368,6 -17.88 15.41

174.71 356.68 62.86 19 56 57 5731.6 9.Z9 167.92

4.24 537,|4 115.67 7 22 45 1159.0 -19.T4 35T.00

I58,42 5)5.59 59.05 20 56 46 5534.0 11.08 151.86

MIO-COUR$1[ IX]CuT|ON ACCURACY Ct_IT OETERN[N4TION ACCURACY

$GT 5512.6 $GR 479.2 SG5 216,5 ST 1576,4 SR 227.5 SS 584.4

RRT .6384 RRF ,6454 RTF .9520 CRT -.9490 CRS .8538 CST -.9684

$68 5554.2 R25 ,0592 RI5 .9325 L$A 1689.3 MSA 152.8 SSA 35.6

SGI 5521.5 SGZ 568.2 TH4 5.3] ELl 1591,2 EL2 71,1ALF 172.19

LAUNCH OATE MAY 4 1964 FLIGHT TINE 172.00

HELIO(ENTRIC CONIC O|$TANC[ 50|°5|6

RL |50.86 LAL .00 LOL _3.56 VL 26,242 GAL .40 AZL 91.98 NCA Z44.60 SNA

RP I07,53 LAP 1,79 LOP I08.15 VP 37.$85 GAP I0.01 AZP 89,I5 TAL 178.54 TAP

RC 163.369 GL -15,31GP -I0.93 ZAL 94.02 ZAP 162.89 ET$ 325.58 ZA[ ISI.00 EYE

PLAN(TO(ENTRIC CONIC

C3 J1.809 VNL 3.436 OLA 5.|| RAL 127.8I RA0 6567.5 VEL Jl.54J PTH Z.0] VNP

ARRIVAL DATE O(T Z5 J964

LNCN AZNTN LNCN TIN( L-i TIN( IN] LAT

90.00 4 41 50 2192.59 -19.03

90.00 17 28 5 4643.45 I5.8_

lO0.O0 6 4 57 19Z5.53 -19.91

I00.00 I8 45 59 4585.75 14.69

ll0.O0 ? 16 IZ I701.50 -22.26

JI0,O0 19 50 55 4182,54 J6,97

DIFFERENTIAL CCMR(CT|CN$

TO(*I.0361 TRA .2894 TC$-7.2834 8AU 1.1527

ROE ,|364 RRA ,1249 RE3 -,5152 FAU .05747

F0E -.5896 FRA .6262 FCS-E.7475 BSP 16800

BOE |,0450 6RA .3152 BE3 7.3016 FSP -667

125.94 CCC .21T50

63.14 RCA 9T.01

189.05 ZAC 67.95

INC 1.981Z vl 29.534

APO 150.88 vZ 55.241

ETC Z65.6a CLP-166.76

6,896 OPA II.44 RAP 122.17 ECC ].I943

IN] LONG |NJ RT A$C IN] AZNTH IN] TIME PO CST TIM |NJ Z LAT IN] 2 LONG

40.09 341,82 111.57 5 J8 22 1592.6 -15.96 32.?6

197.Z5 540,60 65.04 16 45 29 4045.5 |0.36 190,50

_.08 341.44 I12.77 6 36 45 1525.5 -16.65 12.80

177,88 540.58 65.67 19 59 4 3785.T IJ.04 170.99

1.9! 540.28 116.64 7 44 34 1101.5 -J8.50 554.?9

161.18 559.11 59.87 21 0 56 5582,5 J2.84 154.51

N|O*COURSI[ EXECUTION ACCURACY OROIT 0[T[RNINATION ACCUR4CY

SGT 53| 7.4 SGR 469.7 SG3 204.9 ST |?40.0 SR 236,J S$ 615,8

RRT .59Z? RRf" ,5952 RTF ,9242 CRT -.9505 CRS .8354 CST -.9744

SGB 5358.| R25 .0554 RI3 ,9244 LSA 1854.0 M$A |55,7 $$A 33,4

$GI 5324.? $GZ 577.8 TN4 5.0] EL| J753.9 EL2 85.9 4LF 172.T9

l ?80



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1. 19645

LAUNCH OAT£ HAY 4 ]964

HELIOCENTRIC CONIC

RL |50,66 LAL .00

RP 107,52 LAP 1.95

RC 167,361 GL -15.98

PLANETOCENTRZC CONIC

C3 ]Z.ZIZ VHL 3.495

LNCH AZRTH I.NCH TIME

90.00 5 6 ZZ

90.00 J? _? J}

100,00 6 Z8 Eft

100,00 Ig 4? 51

]10.00 7 38 19

110.00 19 54 E?

rLIGHT TIME I?A.00 ARRIVAL 0ATE OCT 25 ]96_

LOL 2'23.56 VL

LOP 111.39 VP

GP -10.39 ZAL

0ZSTANCE 507.Z41

Z6.193 GAL .6T AZL 9Z.1I MCA Z4T.84 SNA JZ_.6A ECC ,22065 INC 2,1055 VJ 29,534

37.5§5 G&P |0,54 AZP 89,21 TAL 176,94 TAP 64,78 RCA 96.56 AP@ 150.92 V2 35,246

90.49 ZAP 163.95 ET$ 3ZZ.75 ZAE 130.98 EYE 188,60 ZAC 68.76 ETC 265,10 CLP-161,69

DLA 1,54 RAL 13J,03 RAD 6562.5 VEL |1.559 PTH 2,02 vHP 7.059 OPA 11.57 RAP IZ4.§4 ECC I.Z0]0

L-J TIME JNJ LAT IN| LONG JNJ RT AsC IN| AZNTH IN| TIME PC) CST TIN IN| Z LAT IN| 2 LONG

2150.61 -17.92 57.48 545.|6 |IZ.Z6 5 42 13 1550.8 -]4.80 30.25

4699.40 15,41 ZOO.60 }44.67 65.95 lB 45 33 4099.4 12.O4 ]93.55

1886.12 -IS.B5 17,63 344.79 113.64 6 59 5Z 1266.1 -15.50 10,44

4459.32 |6,2# |8|.06 344,25 64._B 20 i 50 3#39.3 lZ.73 174,07

1667.32 oZI.20 359.82 343.59 lI?.t6 8 6 6 1067.4 -17.36 352.6]

4230.83 18.60 163.98 343.00 60.79 21 4 58 3630.8 14.56 [52.19

OIFFERENTJAL CCltRECTIONS

T0(-].|331 TRA ,4629 TC3-7.|096 BAU |.1634

ROE .I425 RRA .J359 RC3 -.4807 FAU .035Z0

_OE -.6|44 rRA .6249 FC3-Z.4956 65P 169A!

60[ |,J6|8 8RA .4624 _C} 1. J258 F�P -644

MID-COURSE EKECUT|ON ACCURACY ORBIT 0ETERN|NATION ACCURACY

5GT 5370.5 $GR 466.0 SG3 196.6 ST 1910.0 SR Z43.3 SS 647.T

RRT .558Z _ .5577 RTF .9246 CRT -.9148 CR$ .9252 CST -.9800

SGB 5390.6 R23 .0469 RI3 .9247 LSA 2025.2 NSA 155.9 SS4 5J.3

SGI 5}76._ 5G_ _6.Z THA 2.79 ELI I923.0 EL2 97,6 ALF ]75.34

LAUNCP_ OAr[ NAY" 4 |964 FL|_Hr r|N( 176,00 ARRIVAL GAtE O_T _'? ]964

HEL|O([NTRIC CONIC 01STANCE 5|Z.95Z

RL 150.86 LAL .130

RP 107.50 LAP 2.10

RC 169.336 GL -16.52

PLAN(TO(ENTR_C CC_4IC

C} 12.?Z4 V_L }.562

LNCH AZNTH LNCH TIN1[

90.00 _ 30 24

9(3.00 17 28 _6

100.00 6 5I 46

100.00 18 50 16

110.00 6 0 Z

|J0.00 |9 58 29

LOt. P_3.56 VL 26.144 GAL 1.35 AZL

LOP 114,63 VP 31.324 GAP 10.68 JZP

GP -9._K) ZAL 86,98 ZAP 164.95 [T$

92.22 I,_A 251.08 _A 123.35 [CC .2Z4ZZ INC 2.ZZ43 Vl 29.554

89.Z8 TAL 175.33 TAP 66.42 RCA 95.69 APO |fl|.0l v2 35.250

321,7Z ZAE 130,97 ETE 188,19 ZAC 69.$4 [TC 264.56 CLP-I68.6|

DLA .03 R4L J34,26 RIO 6567,5 VEL IJ.SBJ PTH 7.03 VHP 7.232 DPA JJ._9 RAP J26o93 ECC J.2094

L-J TIMI[ INJ LAT INJ LONG INJ RT ASC |NJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

ZlJZ.89 -J6.98 35.I4 348.71 ll5,OI 6 5 3? lSlZ.9 -13.22 Z?.98

4254._0 16.9_ ZO_._? 34_.70 66-9_ |8 4_ I| 4154.8 13.66 196.8]

|850.46 -I?,86 15.44 348,)0 IJ4.52 ? 22 36 |Z50,5 -14.45 6.33

4492.46 I?.Bl |B4.Z? 34b.29 65.59 ZO 5 9 3892.5 J4.36 177.17

1636.73 -20.23 357.98 347.07 I18,16 8 Z? 19 1056.7 -16.51 351.05

4278.96 ZO.I7 166,83 547.06 61,80 Z| 9 48 3679.0 16.25 159.90

OIFFERENT|AL CCRRECT|ON$

TOE-J.Z??O TRA .6433 TC3-6.8921BAU I.I?4B

ROE .1493 RRA .I463 RC3 -.4459 FAU .033|0

WOE -.6389 FRA ,7|87 FC3-2.2523 85P JTJ56

BOE 1.2652 8RA .6592 Be3 6.9065 rsP -627

LAUNCH OAT] NAY 4 ]964

_[LJOCENTRJC CONIC

NI0-COURS[ ExECuTION ACCURACY

$Gr 5426.8 SG,R 46Z.6 SG3

RRT .5238 RRF ,SZOZ RTF

SGB 5446.5 R_ .03#4 R|3

SGI 5432.2 SGZ 393,6 TdA

FLIGHT TIME 178,00

DISTANCE 516.630

CRB|T 0ETERNINATION ACCURACY

192,6 ST 2079.6 SR 250.2 SS 677.4

.92_8 CRT -,9006 CRS .8|5T CST -,9643

.9259 LSA 2195.7 R$A |56.5 $S4 29.3

2,37 ELl Z091.9 EL? I06,0 ALF 175.80

ARRIVAL GATE OCT Z9 1964

RL 150.66 LAL .00

RP 107.49 L4P Z.Z5

RC ]71.292 GL -16.93

PLANETC(ENTRIC CONIC

C3 13.356 VHL 3.655

LNCH AZMTM LNCH T|ME

90.00 5 53 _3

90.00 17 31 I0

J00.00 ? J4 55

J00.00 16 55 lO

]IO,O0 8 21 20

]]0.00 ZO 2 54

LOL L_25.56 VL 26.095 GAL 1,65 4ZL 92.34 HCA 25a.55 SNA IZ5.06 ECC .228]0 |NC Z.3386 vl Z9.554

LOP |l?.88 VP 37.294 GAP ll.03 AZP 89.37 TAL 123.73 TAP 68,05 RCA 94.99 APO 15J,J3 vZ 35.254

GP -9,42 ZAL B5.48 ZAP 165,91ETS 320.47 ZAE 130.95 ETE IB?.8Z ZAC 70,28 ETC Z64,03 CLP-169.SZ

0LA -1.40 RAL 1_7.48 RA0 6567.5 VEL 11.608 PTH Z.03 VHP 7.413 0PA 11.55 RAP 129,33 [CC 1.2198

L-I TIME ZNJ LAT INJ LONG [NJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ Z LAT INJ 2 LONG

Z076.91 -16.06 33.07 352.36 I13,64 6 26 32 1478,9 -]2.73 25.96

4809.70 IB.35 Z07.36 352.88 68,05 18 51 20 4209.7 I5.21 200.09

IBJg.6? -J6,96 I3,5] 3_J.96 114.99 ? 44 53 1218.6 -13.45 6.47

4545.22 19.26 187.51 352.48 66.69 20 8 55 3945.2 15.94 180.29

J609,?0 -I9,35 356.3? 350.6# J|8.74 8 4# I0 I009.7 -J5.37 349._2

4326.93 21.69 169.72 351.26 62.91 ZI 15 1 3726.9 17.86 |62.66

OIFFERENTIAL CO_RECT|OI_ N|0-COURS[ EXECUTION ACCuRACr Ol_g_T OErERN_NATION 4CCUR4Cr

rOE-l.404! TRA .8354 TC3-6.6Z61 0AU 1.1854 $GT 5478.9 SGR 459.Z $G3 IB6.? ST 2240.9 SR 257.3 SS 703.Z

ROE .lS?Z RRA .|_66 Re3 -.4101FAU ,03102 RRT .4893 RRf .4830 RTF .9272 CRT -.8881CRS .8095 CST -.9_T6

FOE *.66|3 FRA .7619 KC3-2.0142 BSP 17371 SG8 5498.1 RZ3 .0308 RI5 .9273 LSA 2357.2 NSA 1SB.0 55A 2T.4

BOE |.4|Z9 6RA ,_500 Be3 6.6388 F$P -61Z $GI 5463.5 $62 400.2 THA Z,36 ELI 225_.5 EL? 117.7 ALF 174.|6

LAUNCH OAT[ MAY 4 1964 FLI_4"tT TII4_ I80100 ARRIVAL GATE OCT 31 1964

HELIC_ENTR|C CONIC 0ISTANCE 524.276

RL |50.86 LAL .00 LOL _'3.56 VL 26.04? GAL 2.32 AZL 92.45 I,,l(.A 257.52 SNA |22.77 ECC .23229 INC 2.4_ 92 V| 29.53_

RP |07.46 LAP 2.39 LOP 121.13 VP 37.Z63 GAP 11.40 AZP 89,47 TAL 17Z.I2 TAP 69.70 RCA 94.25 APO 151.29 vZ 35.256

RC J73.2_9 GL -|7.2I GP -9.06 ZAL 80.04 ZAP |66,8Z ITS 318.96 ZA[ I,'_0,94 ET£ 167,49 ZAC ?1.00 ETC 263.51 CLP-J?O.4|

PLAN_TOCENTR_C CONIC

C3 14.|23 YHL 3.7_8 0LA -2.76 RAL 140,69 R*0 6967.6 VEL 11.641 PTH 2.04 VHP 7.605 OP_ II.39 RAP 151.73 ECC J.2324

LNCH AZNTH LNCH TIM_ L-I TJl_ IN| LAT IN| LONG IN| RT A$C IN| AZHTH [NJ TIME PO CST TEN IN| 2 LAT IN| 2 LONG

90.00 6 16 45 Z046.95 -15.Z4 31.26 556.16 114.|6 6 50 54 1449.0 -11.85 24.2_

90.00 17 33 5| 4864.08 19.70 2|0.?8 357oZ0 69,24 IB 54 55 4264.| 16.70 203,39

100.00 7 36 49 |790.?! -16.15 11.85 3S5.74 |15.50 B 6 39 |190.7 -12.58 4,65

|D0.00 J8 96 29 A_97.56 2'0,64 190.79 556.BJ 6?,BB _D J3 6 3997,6 J7.46 183,44

]|0.00 8 4_ 6 1586.31 -18.58 }55.{)0 354.42 119._2 9 8 53 966.3 -14.55 348.21

|IO.O0 ZO 7 41 4374.72 Z_,I4 I?_,67 355,61 64.11 Zl 20 35 3??4,7 19.47 J65.46

0IKr[R[NTIAL CCR'RE(TION$ NI0-COUR$[ EXECUTioN ACCuRAC_ CRBIT 0[TERMINATION ACCURAC_

TOE-|,5_SZ ?RA |.0401 TC3-6,3175 8AU 1.1949 SGT 5526.8 SGR 455.8 SG3 |8|.0 ST 2392.B SR 264,6 $S ?25._

ROE .]66| RRA .1666 RC3 -.3?36 FAU ,0Z�I_ RRT .4546 RRF .4459 RTF .928? CRT -.8768 CRS ,804| CST -.9900

FOE -.6623 FRA ._047 FC_-J,?85| BSP 17564 $Ge 5545.6 RZ3 .0241R|3 .9286 L$A 2509,2 M$A |60,1 $SA 25.6

B0E 1,$442 BRA 1.0533 BC3 G.5286 rSP -596 SGI 5530.7 SG2 405.? THA 2.16 EL| 2404.1 ELZ 126.6 ALr J74.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 1. 19641

LAUNCH OAT[ NAY 4 ]964

HELIOCENTRIC CCWJC

RL ISO.Be LAL .00

RP ]07.48 LAP Z.3Z

RC 173,]47 GL -J7.}8

PLAN4[T(_E[NTRIC CC_qIC

C3 13.0A3 VHL 3.878

LNCH AZNTH LNCM T|NE

90.00 6 38 36

90.00 J? 36 53

JO0,O0 7 38 Z3

100.00 19 0 9

IJO,OO 9 Z 18

I10,00 ZO 12 44

FLIGHT T|I_[ 182.00 ARRIVAL OAT[ NOV Z 1964

LO_ 223.36 VL

LOP IZ4.}? VP

GP -8.7Z ZAL

01STANCE 3Z9.888

Z3,999 GAL Z.91 AZL 9Z,36 NCA 260.82 SNA

37.131 GAP I1.78 AZP 89,39 TAL 170.3Z TAP

75,63 ZAP 167.69 [YS 3|7.17 ZA[ I}O.�Z [T[

JZ2.49 [CC ,Z3682 ]NC 2.5572 vJ 29.534

71.34 R(A 93.48 APO J5].30 v2 35.258

187.19 ZAC TI.?I [TC Z62.99 CLP-IT].Z9

0LA o4.0A RAL 143.89 RAO 6567.6 V[L 11.680 PTH 2.03 VHP

L-I TIN] |NJ LAT IN% LONG |NJ RT A$C %NJ AZNTH |NJ T|N[

ZOZ3,14 -J4.SJ Z9.7| .08 114o39 7 IZ 39

A917.9Z Z0.96 Z14.Z3 1,64 70.32 18 38 55

J766.84 -13.44 10.41 359.63 J15.9Z 8 17 SO

4649.46 Z1.93 194.10 1.Z6 69.16 ZO 17 39

1fl66.77 -J7.93 3§3.86 358.26 I%9.60 9 28 24

4AZZ.Z9 24.SZ 175,68 .08 63.40 Zl 16 Z6

OlFFER[NTIAL C_R[CTION$ NI0-(CX./R$[ IX?CUT%ON ACCURACY

TOEoI,8636 TRA 1.2610 TC3-5,96ZZ SAU i.ZOO9 SGT 9S6t.1 SGR 432.Z SG3 i?3.Z

RO[ .]786 RRA .|763 RC3 -.3387 FAU .027|| RRT .4|91 RRF .4091 RTF .9Z98

r0( -.6989 FRA ,8489 FC3-1.5600 SSP 17643 SG8 SS79.9 RZ3 .OJ�J RJ3 .9Z99

80[ 1.6749 8RA |,Z733 $C3 3.97|7 FSP -373 $G1 $364.8 SGZ 410.5 ?HA 1.96

LAUNCH OAT[ NAY 4 ]964 Fb|C, HT T|N( 184.00

H[LIOC[NTRIC CONIC DISTANCE S_5.460

RL J30.88 LAL .00 LOt. _.$8 VL Z3.932 GAL 3.48 AZL 92,66 HCA 264.07 SNA

RP JOT.A7 LAP Z.8S LOP |Z?.8Z VP 37.199 GAP JZ.J8 AZP 89.7Z TAL |68.9Z TAP

RC 177.045 GL -17.4A GP -8,40 ZAL ?3.34 ZAP IM.3Z [78 313.06 ZA( |30.91 EYE

PLANE T_ENYR|( CON|C

C3 ]6.]34 VHL 4.017 OLA -3,13 RAL 146.96 RA0 6567.6 VEL 11.727 PTH Z.07 VHP

7.809 DPA 1].]7 RAP 134.1_ [CC ].Z476

PO CST TIN ]NJ Z LAT[NJ Z LO_qG

14Z3.1 -11.07 ZZ.72

4317.9 18.12 Z06.71

]166.8 -11.85 3.48

4049.5 18.90 186.62

966,8 -]5,85 347.1Z

38ZZ.3 20.99 168,50

OIR81T 0[T[RNJNATIO_I ACCURACY

St 2327.3 SR 27Z.3 SS 742.0

CRT -.8667 CRS .7992 CST -.9918

LSA 2642.9 NSA 163.Z SSA 25.9

ELI 2338.4 EL2 135.3 ALF 174.65

LNCH AZNTH LNCH TIN( L-| TIldE: |NJ LAT

• O.OO 7 O 21 2001,SS -13.$9

90.00 17 40 19 497|.14 22.13

IO0.O0 8 19 13 1141,10 -14.83

]00.00 19 4 8 4700.82 Z3.]4

110.00 9 21 49 13S|.14 -17.40

lID,D0 ZO 18 2 4489.34 23.92

O|FF[R(NTIAL (ClWRECTION8

T02-1.8041 TRA 1.4909 TC3-$.3916 BAU 1.1078

ROE ,1881 RRA .1832 RC3 -.3008 FAU .02328

FOE -.7170 FRA .8907 FC3-J.3531 $SP 17819

8OC 1.8138 8RA 1.3024 $C3 3.3996 FSP -560

ARRIVAL DATE NOV 4 1964

122.22 [CC .2A|72 INC 2.6632 vJ 29.534

72.99 RCA 92.67 APO 131.76 v2 35.260

I86.92 ZAC 72.39 ETC 262.49 CLP-]72.1_

8.024 OPA 10.88 RAP 136.53 ECC 1,265S

IN% LONG JNJ RT ASC |NJ AZNTH IN% TIME PO CST T|N IN% 2 LAT ]NJ 2 LONG

28.42 4.07 114.92 7 53 AZ 1401.5 -10.42 21.47

217.69 6.|8 71.87 19 3 11 4371.1 19,43 210.05

9.24 3,60 116.24 8 48 20 1147,1 -11.21 2,35

197.44 3.81 70.53 ZO 22 29 4100,8 20.27 189.82

332,96 2.19 |19.90 9 47 40 931.1 -13,29 346.25

178.73 4.66 66.78 21 32 31 3869.3 22.48 171.19

N|0-_OUR$[ [X[CuTION ACCURACY ORBIT O[TERNINATJON ACCURACY

SGT 9600,| SGR 448.1 SG3 169.7 ST 26_5.4 SR 280.0 SS 7_?.4

RRT .383S RRI r .3718 RTF .9_13 CRY -.8389 CRS .796B CST -.9933

SGO $618.0 R23 .0139 R13 .9313 LSa 2770.4 NSA J66.] SSA 22.4

$G1 §602,7 SG_ 413,7 THA 1.77 ELI 2666.3 ELZ 142.8 ALF 174.81

LAUNCH 0&T[ NAY 4 1964 FLIGHt TJNE 186.00

HELZC)CENTRIC CONIC 01STANCE _40.990

RL 130,86 LAL .00 LOL 223._6 VL 23.906 GAL 4.08 AZL 92.77 HCA 267.31 SMA

RP 107.47 LAP 2.76 LOP 150.87 VP 37,|67 GAP 12.60 AZP 89._7 TAL 167.33 TAP

RC ]79.923 GL -17.40 GP -8.1] ZAL 70.13 ZAP 169.51 ITS 31Z._7 ZA[ 130.89 ETE

PLAN[T(_(,ENTR_C CONZC

C} 17.&ZO VHL 4.174 OLA -6.54 RAL ]30.00 RAD 6367.7 VEL 11.781 PTH 2.08 VHP

LNCH AZMTH LNCH TINE L-| TIN( INJ LAT

90.00 ? 20 53 1984.24 -13.AO

90,00 17 44 2 5023.67 23.20

I00,00 8 39 13 1731.53 -14.38

I00.00 19 8 Z3 4731.59 2A.Z3

110.00 9 40 36 1339.47 -17.00

JlO.O0 ZO Z3 51 4316.43 £7.03

DIFFERENTIAL COI_R[CTIONS

TO[-I.9462 TRA 1.7343 TC3-3.Z024 SAu ].213Z

RO[ .2010 RRA .1953 RC3 -.2660 FAU .0Z_49

FOE -.7340 FRA .9322 FC3-].1672 BSP 17974

802 1,9366 BRA 1.7430 8C3 3.2092 FSP -_44

LAUNCH OAT] NAV 4 1964

HELIOC(NTR|C CON I_

RL 130.86 LAL .00 LOL Z'_3.3$ VL

RP 107,47 LAP 2.$7 LOP 134.lZ VP

RC 180.78Z GL -|7.17 GP -7.83 ZAL

PLANI[TOC[NTR|C CONIC

C3 18.927 VHL 4.9_| DLA -?.36 RAL 132.97 RA0 6567.8 VCL

LNCH AZNYH LNCH TIN( L-I T|N( |NJ kAT

90,00 7 40 3_ |971.14 -13,01

_FI0.O0 17 48 0 3073.44 Z4,17

IO0,O0 8 $6 ZA I?Z0.Z| -14.04

JO0.O0 19 IZ 31 480|.70 23.Z6

liD,DO 9 98 35 1931.78 -18.7A

JiO.O0 ZO 29 |0 4362.90 28.18

OIFF[R_NT|AL CCMRECTION9

YO[-Z.09lZ TRA 1.99_9 7C3-4.8013 8AU 1.Z163

ROE .Z133 RRA .ZOOS RE3 -.13Z8 rAu .OZlTA

FOE -.TA99 fgA .97AZ ¢C3 -.994G GSP |$10I

80E Z.1013 ERA Z.0030 8C3 4,8070 FSP -$29

ARRIVAL CATE NOV 6 1964

121.94 ECC .24702 |NC 2,7680 vl 29._34

74.64 RCA 91.82 APO 152.07 v2 33.260

186.67 ZAC 73.C7 ETC 262,00 CLP-173.02

8,253 DPA 10.53 RAP 138.93 ECC 1.Z_67

IN% LONG IN% RT ASC |NJ AZMTH IN% TINE PO CST TIM |NJ 2 LAT IN% Z LONG

27.40 8,13 113.18 7 5_ 59 1_84.2 -9.89 20.47

221.17 10.81 75.30 19 7 43 4423.7 20.69 213.40

8.33 7,64 116.49 9 8 6 1131.6 -J0.7! 1.46

200.80 10.43 71.96 20 _7 33 4131.6 21.36 193,04

332,28 6.17 1Z0.11 10 6 13 939.3 -12.87 345.61

181.83 9,33 68.23 Zl 38 48 39]6.A 25.85 174.12

_lO-CC_R$E EXECUTION ACCgRACv C_BJT DETERMINATION ACCuRAC_

SGT 3633.4 $GR 44_.6 SG3 164.4 St 2769,8 SR 287.4 SS ?69.7

RRT .3468 RRF .3342 RTF .9334 CRT -.8327 CRS .7958 CST -.9945

$6_ 3630.8 R23 .0093 RI3 .9354 LSA 2884.1NSA 168.9 SSA 21.]

SGI 3633.3 SGZ 41_,9 THA 1.57 ELl 2780.6 [LZ 149.6 ALF 174.93

FLIGHT TIN( 188.00 ARRIVAL DATE NOV B 1964

OISTANC[ 346.4"/'0

23.$39 GAL 4.Yl AZL 92.87 HCA 270._6 SMA

37,|3S GAP 13.03 AZP _O.03 TAL 16_o75 TAP

67.03 ZAP 1_.06 ITS 309.63 ZAE IS0._$ ETE

12J.68 ECC .23276 INC 2.8722 v% 29.334

76.31RCA 90,92 APO 132.A_ v2 35.260

]86.44 ZAC 73,73 ETC 161.32 CLP-173.88

1|.SaS PTH 2,|0 ¥_P

]NJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN[

Z_.83 12,14 IJ3.37 8 13 27

224.63 IS.S0 74.75 J9 IZ 33

?.6G 11,73 116.66 g 27 4

2'04.18 IS,|6 ?].47 ZO 32 _4

33|.84 IO,Zl 120,23 10 24 7

18A.97 J4,08 69.$0 21 43 ]3

RI0-C(_JR_[ £X£CuT|ON ACCuRACy

SGT S$60.3 $GR 4_$.? SG3 IS9,2

RRT .3096 RRf" .1963 RTF .9333

SG6 SS??.5 RZ3 ,0051 RtS .9333

SGJ S662.2 $GZ 417.0 ?HA 1.38

8.497 0PA 10.J2 RAP 141,31ECC 1.3113

PC) C$T T|N |NJ 2 LAY INJ Z LONG

J371.2 -9.30 19.72

A473,4 21.83 2]8.75

I110,2 -10.35 tSZ

4_01.7 22.76 ]96,28

93].8 -|2.60 343.|8

3962.9 25.J7 177.09

CR$1T OETERN|NATJON ACCURACY

ST 2559.0 SR 29A.9 $$ 779.0

CRY -.8479 CRS .7937 CST -.9934

LSA 298Z.A _SA ]TI.9 SSA ]9.9

ELJ 2679,9 ELZ 155.7 ALF 173.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

L4U_CN 0ArE NAy 4 ]964 fLIGHT TIME 190.00 A_RIV&L DATE NOV 10 1964

_ELJO_EN;//C CC_IC 0ISTANCE $5],895

RL 1§0.86 LAL .00 LO_. 223,56 VL ZS,SI4 GAL 5.37 AZL 92.98 HCA 273.81 SNA ]21.41 [CC ,Z5898 IN( Z.9766 Vl 29,534

Re 107.48 LAP Z.97 LOP 157.37 vP 57.|02 GAP 15.51 AZP 9_.Z0 FAL 164.]8 TAP ?7.99 RCA 89._7 APO 152.86 v| 33.259

RC JB2,6ZJ _L -J 7.D6 _P -7.61 ZAL 64,0_ ZAP J70.75 ET5 )O_.Z_ ZA[ J _P,B6 ET[ J86.Z_ ZAC 74,_ ET{ 26] ,06 CLP-]74,?_

PLANETC_[NrRIC CCINZC

C3 ZO,Ga7 VML 4,548 0LA -8,29 RAL 155,94 RA0 6567.8 VEL ]|,9J9 PTH 2.12 VHP 8,758 DPA 9.65 RAP 149.69 ECC 1.3405

LNCM AZNyN LNC_ TIME L-| Y|ME JNJ LAT IN| LONG JNJ RT AS¢ IN| AZMTH JNJ TJNE PC) CIT T|M JMJ 2 L&T JNJ 2 LONG

90,00 ? 99 19 1962.53 -12,76 26.12 16,$9 113.49 8 32 I 1362.5 -9.23 19,ZZ

90.00 17 92 11 9126,A0 23,04 228.14 20.2_ 76.32 19 17 37 4_26.4 22.91 220,11

100.00 9 I6 39 1713.05 -J3,82 7.24 ]5.85 JJ6.?? 9 43 lZ 1|13,1 -10,12 .41

IO0.O0 I9 17 32 485J,10 Z6,18 207.57 19.93 ?5.02 20 38 23 4Z51.1 23.86 199.95

llO.OO I0 I9 44 ]928.03 -16.61 551,63 14.28 120.31 |0 41 1Z 9Z9,0 -12.46 ]44,9_

I]0.00 Z0 34 56 4608.89 29.22 188,|4 18.89 71.41 Z| 5] 45 4008,9 26.40 180,09

01rFERENT|AL CCIRRECTJONS Ml0*COlIJRS[ [I_{UTION ACCURACY C_8|T OETERN|NAT|ON ACCURACY

TOE-Z.ZS?2 TRA Z.Z698 rC_-4.$9ZZ 8AU 1,2|60 $GT 56?9._ SGR 433,4 $63 154.1 ST 29_0.9 SR 302.5 IS Te4.6

ROE .2316 RRA .2069 RC_ -,2009 FAU .020OO RRT .2717 RRF .2587 RTF .937l CRT -.8442 CRS .7960 CIT -.9961

FOE -.7628 FRA 1.0|60 ¢C3 -.8370 8SP 18|46 SG8 569_. 7 R2_ .0028 R|5 ,9371 LSA _065.3 MSA 175.0 SSA 18.7

BOG Z,Z491 BRA Z.2790 8(3 4.3966 rip -_|1 $G| 3680.4 SGZ 417.0 TffA |,|9 ELI 296Z.0 ELE 161.9 ALF 17ft.04

LAUNCH OATE NAY 4 1964 FL|_'IT TIN| |92._ ARRIVAL OAT| NOV 12 |964

H[LIQCENTRIC CONIC

RL 150,_6 LAL .00

RP 107,48 LAP 3,D8

RC J84,440 GL -|_,?9

PLAN(TOCEMTR]C CONIC

C} 22,736 VHL 4.766

LNCM AZMTff LN(H TIM{

eo.oo 8 17

90.00 |7 56 34

]00,O0 9 33 56

lO0.O0 19 ZZ ZJ

IIO.OO I0 32 0

J]O.O0 E0 40 47

0IFFER[NTIAL C_R[CTION5

T0[-2.3912 TRA 2.9585 ?C3-5.9990 BAU 1.2154

ROE .2491 RRA .2|17 RC3 -.1717 FAU .01839

roe -.7779 FRA J,0607 rC3 o.7003 8SP |8Z83

802 Z.A041 8RA 2.5672 8C3 3.998? rsP -497

01$TAI_[ $57.256

LOt. Z_3.36 VL 25.?69 GAL 6,07 AZL 93.08 HCA 2T7,05 IMA ]2J.16 [CC .26574 INC 3.0_|? VI Z9.534

LOP ]4D.62 vP _7.069 _AP |4.OJ A2P 90,38 TAL Jb2.63 TAP 79.88 RCA 88,96 APO |53.35 V2 35.257

GP -?.39 ZAL 6].]8 ZAP |?|,40 IT3 3(}_,22 ZA[ ] )0,83 ET[ 186,03 ZAC ?5,03 ETC 260.6l CLP-179.98

DLA -9,1) RAL J38,61RAO 6567°9 TEL JZ.O0_ PTH 2,J4 vHP 9,038 DPA 9.J4 RAP 146.D5 ECC J,3742

L-| T]M E_ |NJ LAT JNJ LONG ;NJ RT A$C ZNJ AZNTH ZNJ T|ME f_O CST T|M ZNJ 2 LAT IN| 2 LONG

|958.05 -|2.83 23,85 Z0.55 119.95 8 49 41 1398,0 -9,09 18,97

5_76,48 25,80 23].6| 25,03 ?7,90 19 22 31 4576,9 23,87 223.47

1710.03 -13.73 7.07 ZO.O0 136.82 10 2 26 |]10.0 -]0.0E .24

4899.73 _8.99 _|0.93 Z4.?_ 76.6_ ZO 44 _ 4Z99,7 24.88 202.79

1528. J6 -16,62 3_l.64 |8.37 ]20._| I0 57 29 928.2 -12.47 344.99

4554.36 30.|6 |91.34 23.?_ 73.|0 21 38 2| 4054.4 27.95 189.12

MIO-COUR$£ [XECUTION ACCURAC_ CI_8[T O£r£RN/NATIC_ ACCuRAC_

$GT 5697.9 SGR 427.6 SG3 149.5 ST 30Z3.4 SR 309.Z $$ 789.9

RRT .2324 RRF ,219? RTF ,9394 CRT -.84Z2 CRS ,7962 CIT -.9968

$68 57|3,9 R23 .DO02 813 .9394 LSA 3|39.1 MSA 177.9 SSA I?.?

$GJ 3698.? SGZ 4|_.8 TH_ 1.00 ELI 3034.7 EL2 166,1 ALF J7_.06

LAUNCH OArE MAY 4 |_64 FLIGHT TiME |94,00 ARR|VAL CArE NOV ]4 1964

NELI C_ENTRIC CONIC

RL |90,B6 LAL ,O0

RP ]07,4_ LAP 5,14

RC ]86,259 GL -16,47

PL4N[TC_[NTR[C CONIC

C_ Z�.IZD VNL 9.012

LNCH AZNTN LNCff rIME L'[ TIM t£ IN| LAT

_0.00 8 35 A6 1997.?0 -|_.62

90,00 I8 ] 7 9_25.63 26.43

100.00 9 50 14 1711,05 *15.78

IO0.O0 I_ 27 _1 49A7.54 Z?.69

110.00 10 47 22 1532,08 -16.?$

110.00 20 46 41 4699.Z5 5|,01

_]FFEREMT]AL CORRECTIONS

r02-2.9493 TRA 2.8690 TC3-3,6070 8AU _.2123

ROE .2682 RRA ,Z]SI RC3 -.1430 FAU .01683

FOG -,79J8 rRA ]oj046 r() o. SS_O 8SP J8_84

eOE Z.S655 8RA Z.873| eC3 3.6099 rIP -485

0ISTAMC[ 562.544

LOt. Z25.56 VL 25,?24 GAL 6.81 AZL 95.19 HC_ 280,30 SMA |20,90 ECC .ZT309 |NC 5.J883 vl 29.554

LOP ]43.68 VP 37.036 GAP 14,94 AZP 90.3? TAL 161.09 TAP 81.39 RCA 8?.69 APO 193.92 V2 55.294

GP -7.19 ZAk 98.45 ZAP 171.98 ET$ 297.96 ZA[ 1_0.80 ETE 183.83 ZAC 78,67 E_C 260,18 CLP-176,44

0LA -9,89 RAL 161.28 RAO 6568.0 V[L IZ.104 PTM 2.17 VHP 9.539 0PA 8.56 RAP 148.59 [CC 1.4134

IMJ LONG IN| RT AsC IN| 4ZMTH [MJ TIME

Z3,83 24,?Z 11_.36 9 6 24

235.06 29.82 79,91 19 28 15

7.12 24.J5 116.80 |0 18 49

2|4,_3 _9.35 78,_? ZO 49 48

351.86 22.46 IZ0.24 11 12 55

194.37 28.64 ?4.83 ZZ 3 0

M|O-CCI_$E ExECu?_oN _CCURAC_

SGT _711.4 $GR 421,2 SG3 144.6

RRT .1939 RRF .1800 RTF .94|6

$GB 3726.9 RZ3 -.OOJ? RI3 ,94JB

SG] 3712.0 SGZ 413.4 THA .82

POCST TIN IN| 2 LAT IN| 2 LONG

1557.? -9.08 16.99

46Z5.6 24,74 226,8|

lJli.0 -I0.09 .29

4347,9 Z3.80 206.04

952.1 -12.6I 349.20

4099,3 28.61 186.18

C_8|T OETERNJMAT|ON ACCuRaCY

IT 308Z.4 IR 315.6 58 795.6

CRT -,84|2 CR$ .8009 CST -,9973

LSA 3J9_,4 MSA 179.6 $$A 16,8

ELl 3093,8 EL2 |70,0 ALF 179.06

LAUNCH DATE HAY 4 ]964 FLIGHT TJN[ |96.00 ARRIVAL DATE NOV 16 1964

NELIC_ENTR|C CON|C

RL ]90°66 LAL ,00

RP I0?.90 LAP 3.21

RC 188,019 GL_-|6.09

PLANA[TO_ENTRIC C(_I_IIC

C5 27.889 VML 5,28|

LN_N ACM?ff LN(.H ?lt_E L-_ rlll_ ZMJ LA?

90,00 8 49 27 1961.37 -]2.73

90.00 16 3 49 5273.8l Z?,00

JO0.O0 ]O 5 3J J?J3,93 -J3ogJ

JO0.O0 19 32 25 4994.49 28.30

I|O,00 11 1 49 1339.64 -I?.0|

110.00 ZO 32 3? 4743._4 31.75

OIrrERENT[AL CC_RECT_ON8

TOE-Z.?J_4 TRA 3.1_01 rC3-3.2324 8AU 1.2061

R0E ,2689 _RA .2168 RC3 -.IZ08 _AU .01530

FOE -,8097 _RA |.1498 FC3 *,4750 8SP |8443

8OE 2,7278 8RA 3.1973 8C3 3,2347 rIP -469

0ISTANC[ 56?°?48

LOt. _'_3,56 VL 29.M0 GAL ?.59 AZL 93.30 NCA _83.54 _kNA 1Z0.66 [CC ,28109 INC 5,2971 Vl 29.55A

LOP 147.13 VP 37.002 GAP 19.11 AZP _O.?? TAL 139,57 TAP 83.11 RCA 86.74 APO 194.97 v2 55.251

GP -?.01 ZAL 93.89 2AP |?Z.49 Er8 292.15 ZAE 130.73 ErE 183.67 ZAC 76.3| ErC 239.?? CLP-177.29

0LA -10.57 RAL |63.83 RAO 6568.1 V[L ]Z.2|? PTH

|NJ LONG ZNJ Rr A3( ZNJ AZ_TH ZN_ TZMIE

26.09 28.88 113.51 9 22 8

Z38.48 34.62 81.14 Jg 33 A2

7.4J Z8.29 J16.73 JO 34 7

217.69 34.38 79.94 20 55 40

$92.29 ZG.39 1_0.1| || Z? 29

197,8] 33,$3 T6.6_ ZZ 11 40

NI0-C(_IRS£ EXECUTION _CCURACT

SGT 3?|9.5 $G4_ 4|4._ SG3 |40,0

RRT .1900 RRF .1394 RTr .9444

868 5734,_ R23 -.0030 RI3 ,9444

SGJ 5?|9.8 SGZ 409.? THA .63

2.Z0 VHP 9.66| 0PA ?.9? RAP 150,72 ECC 1.4590

POCST TIM IN| 2 LAT JNJ 2 LONG

1361.4 -9.J9 19,16

46?3.8 29.30 230.13

I|15,9 -JO.2J .57

4394.9 26.62 Z09.29

939.6 -IZ.86 549.G2

4143.9 29,38 189.ZT

OR61T 0ET[RM|NATION ACCURACY

ST 3128.3 SR 321.6 SS 796.0

CRT -._431CRS .8042 CIT -.9977

LSA 3256.9 N$A J81.4 SSA 16,0

ELI 5140.0 EL2 175.5 AL_ IT5.04

|?83



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT[ NAY 4 1964 FLZGHT T|M[ I98.00 ARRIVAL CATE NOV 1_ 1964

_£LIO(ENTRIC CC_[C 0|STANCE 57Z.855

RL 150.86 LAL .DO LOt. Z23.56 VL 25.637 GAL 8.4Z AZL 93.4! HCA Z86.79 SNA IZ0.41 ECC .Z898Z ;NC 3.4D88 VI 29.5J4

Re |07.51 LAP ),Z6 LOP J50.38 vP 36.968 {AP lS,?l AZP 90.99 TAL 358.08 TAP 84.87 RCA 85.52 APO 155.31 VZ )5.247

RC J89.?50 GL -15.69 GP -6.84 ZAL 53.]9 ZAP ITZ.�Z [TS Z85.94 ZA[ 1]0.70 ET[ 185.51 ZAC 76.93 [TC 299.38 CLP-176.I6

PLANETC_ENTRIC CC_dJC

C) }I.JD8 VNL 5.577 DLA -ll.17 RAL 166,27 RAD 6568.Z VEL JZ,348 PT_ Z._3 VHP |0,011 OPA 7.53 RAP 153.D2 [CC 1._J20

LNCH AZNrH LNCH T|NE L-X YJN[ |NJ LAT |NJ LONG |NJ RT ASC JNJ AZNTH IN) TINE PO CST rIN IN) 2 LAT IN) 2 L_NC

90.00 9 4 5 |968.89 -|E.95 26.49 ]3.02 1)3.40 9 36 54 1366.9 -9.42 19.59

90.00 )8 lO 37 53Z0.98 Z7.45 141.85 39.40 8Z.78 )9 39 16 4TZI.0 Z6.17 233.42

I00.00 10 )9 49 17Z4,57 -14.11 7.92 3Z.41 1)6.60 l0 48 )] 11Z4.6 -10.49 1.06

IO0.O0 19 37 35 5040.53 28.80 ZZl.0Z 39.19 81.63 Zl ) 55 4440.5 21.5, Z_?._Z

IlO.O0 J| 15 ZO 1550.68 -17.38 352.93 30.62 119.91 )I 41 I] 950.7 -1}.26 346.2]

IlO.00 ZO 58 )Z 4787.19 32.39 20|.0_ 38.46 78.43 22 |B 19 4J67.2 )0.46 192.16

D|FF[R[NTXAL C_R[CTIONS N_0-C(_JR_[ EXECuTiON ACCURACY CI_8|T D[TERM|NAT|ON ACCURACY

TOE-Z.8?SI TRA 3.5383 TC3-2.8710 gAU J.1947 $GT 5720.6 $GR 407,3 $63 )55.6 ST 3160o) SR 326.9 $5 797.!

ROE ._112 RRA .2)67 RC3 -.0991 raU .033T7 RRT .1070 RRr .0984 RTF .94T0 CRT -.8415 CRS .8075 CST -.9960

FOE -.8189 FRA 1.1979 FC3 -.3833 69P |8435 SGB 5733,; RZ3 -.0035 R|3 .9A70 LSA 3_7_.] N$A J6_.9 SSA I5.2

60[ 2.8949 _tA 3.5449 BC5 Z,STZT F_P -453 $61 5720.T SO? 405,0 THA .A4 EL) 3ITS.| EL? 17_,_ ALF _75.01

LAUNCH OAT[ NAY 4 1964 FL|GA_T T|M( 2'00.00 ARRIVAL DAtE NOV 20 )964

_[LIOCENTRIC CONIC

RL J50.88 LA_ .00 LOL Z23.56 VL

RP 107.53 LAP 3.3J LOP 193.63 VP

RC )91,52D _L -15.29 GP -6,69 ZAL

PLANI[T(_ENTR_C CONIC

C3 34.853 YHL 5.904 0LA -|J.89 RAL |68°39 RAO 6368,4 VEL

LNCH AZMTH LNCH T|NI[ L-| T_NI[ |NJ LAT

90.00 9 l? 40 1980.09 -13.28

90.00 18 15 3l 5367.0? 27.80

I00.00 I0 33 5 I736.77 -J4.54

lO0.O0 19 42 48 5085.62 29.213

110.00 1| Z? 55 )58_.02 -IT.8?

|lO,OO 2) 4 26 4830.J4 32.93

D]FF[R[NT|AL CORRECTIONS

T0[-_,054) TRA 3.904_ TC3-2.5345 gAU J,J8|6

ROE .335J RRA .2143 RC3 -.0802 FAU .01234

FOE -.8_]8 FRA 1.2487 FC_ -.30$3 BSP 18500

80[ 3.0724 8RA 3.9103 8C3 Z.5_58 FSP -440

0|STANCE _77.848

25.595 GAL 9._0 AZL 93.51 HC_ 290.03 $NA 120.18 [CC .29956 |NC 5.5245 vI 29.5_4

_6.934 GAP 16.37 AZP 91.21 TAL 156.62 TAP 86,65 RCA 84.20 APO 156.15 v| 55.242

_1,O8 ZAP |73.24 [TS 2?8.95 ZA[ ]_0.62 IT[ 185.35 ZAC 77.56 ETC 259.0D CLP-I?9.0_

J2.499 PTH 2.26 VHP J0.390 OPA 6.66 RAP 155.30 ECC _.5T36

|NJ LONG iN) RT ASC |NJ AZNTH [NJ T;N[ PC) CST TIN )NJ Z LAT JNJ Z LC)N_

Z7.JS 37.J4 |15.24 9 50 40 1380.) -9.77 20.23

245.]8 44.J5 84.4| 19 44 59 4767.1 _6.T4 236.68

8.63 36.5! ]16.41 lI Z Z 1136.8 -I0.68 1.76

224.31 4_.98 8_.32 21 ? 33 4485.6 27.97 215.72

353,78 34.66 lJ9.64 Jl 54 ) 965.0 -13.79 _AT.Oz

Z04.28 43.35 80.28 22 24 57 4210.| 5|.24 J95.47

MIO-CC4JRSE [X[CUT|ON ACCURACy ORSZT 0CTERNZNAT)ON ACCURAC_

SGT 57l 9,? SC,R 399.8 SG3 13).4 ST 3184.6 SR 3_I .4 SS 799,1

RRT .06J8 RRF .055Z RTF .9500 CRT -.6430 CRS .8119 CS; -.996_

SG8 5733.7 R_3 -.0038 RJ3 .9500 LSA 3294.8 NSA 183.6 SS_ I4.5

SGl 5719.8 SGZ 399.0 TNA .Z5 EL) 3196.6 EL_ 177.6 ALF 174.97

LAUNCH O_f[ NAY 4 1964 FLIGHT TIME _0Z.O0 ARRIVAL CAT[ NOV ZZ 1964

HELIOCENTRIC CONIC

RL 150.66 LAL .00

RP I07.54 LAP _.35

RC 195,24J GL -14.79

PLANET(_ENTRIC CC_AIC

C} 59,Z)T VHL 6.262

LNCff AZNTH LNCN TIN(

90.00 9 30 I3

90.00 In ZO 30

IO0.O0 10 45 21

lO0.O0 J9 A8 3

JIO.00 II 39 56

IlO.O0 21 10 18

0|STANCE 58_,TOT

LOL Z'_}.56 VL 25.553 GAL 10.25 AZL 95.65 NC4 295,2T SNA IJ9.94 ECC .30965 INC 3.6450 vl _9,53_

LOP 156.88 vP 56.9{_O GAP 17.08 AZP 91,44 TAL 155.Z0 TAP 88.48 RCA 82.T8 APO 15T.ll V2 35._5T

GP -6.55 ZAL 48.86 ZAP 17_.45 ET$ ZT].Z7 Z4[ 130.53 [TE 185.20 ZAC 78.17 E;C _56.65 CLP-179.92

0LA -|2.14 RAL J70.78 RAO 6568.5 V[L ]2.672 PTN Z.}O VNP 10.80Z CP4 5.96 RAP !57.55 ECC 1.6454

L-| TJN_ |NJ LAT IN) LONG |NJ RT A$C JNJ AZNTH |NJ T|N[ PC) CST TIN IN) Z LAT IN) 2 LONG

1994.76 -13.70 ZS.0Z 4|.ZJ 115.03 )0 3 28 1394.8 -10.2] 21.08

54|2.0Z Z8.06 Z48.45 48.85 86.03 19 50 42 481Z.0 2T.2] 259.66

1752.)3 -15.01 9.55 40.36 316.36 l] 14 34 1152,3 -11,57 2.65

5129.69 29.51 227,55 48.72 84.99 2J I3 33 45Z9.T 28.50 _18.69

1582.46 -|8.45 354.77 38.88 I19.30 I| 5 58 962.5 -I4.41 54T.99

4872.3Z 35.37 207.50 48.2l 82.13 Z2 3I 30 4272.3 51.95 198.57

DIFFERENTIAL CORRECTioNS

T0[-3.2379 TRA 4.294) TC3-2.2189 8AU 1.1638

ROE .5605 RRA .Z096 RC) -,0638 FAU .01094

FOE -.6496 FRA 1.2980 FC} -.24)5 8$P |8352

pOE 3.25T9 8RA 4.2994 8C_ 2.2J98 FSP -428

MI0-CO_tR$_ EXECuT]ON ACCURACY C_8|T OETERNINATION ACCURACY

SGT 5T14.0 SGR _92.0 $G3 1Z7.5 $_ 3199.4 SR 3_5.1 SS 601._

RRT .0147 RRF .0J04 RTF .953l CRT -.8451CRS .8J67 CST -.9985

SG8 5727.5 825 -.0037 R]3 .9531 LSA 33J0.1 NSA ]83,7 SSA )_.6

SG| 57j4.0 $G2 392.0 TNA .06 ELI 32JZ.0 EL2 I78.4 ALF IT&.95

LAUNCH DATE NAY 4 1964 FLIGHT Till[ 204.00 ARRIVAL OAr( NOV 84 1964

HEL|_ENTR_C CC_JC

RL I50.86 LAL .00 LOL L_3.56 VL

RP ]07.56 LAP 3.3? LOP )_O.13 vP

RC 194,941 GL -14.3J GP -6.42 ZAL

PLAN( T(_[NTR_C CON|C

C3 44,316 VNL G.857

LNCH AZNTH L_CH T|N_

90.00 9 41 43

90.00 18 25 33

IO0.O0 ]0 56 37

IO0.O0 ]9 53

II0.00 JI 50 Z]

I)0.00 Z| 16 S

DIFFERENTIAL CORR(CTION$

T02-3.4298 TRA 4.?099 TC3-1.9243 BAU 1.J404

• OE .3878 RRA .ZOZ2 RC3 -.0498 FAU ,0095fl

FOE -.8663 FRA 1.3526 FC3 -.|866 8SP )8562

8oE 3.45J6 8RA 4.7142 BC3 ).9Z49 FSP -416

0ISTANCE _87.408

Z5.512 GAL 11.26 AZL 93.77 NCA 296.5l SNA 119.72 ECC .32132 |NC 3.TTI4 v) 29.534

36.866 GAP J7.83 AZP 91.69 TAL 153.83 TAP _K}.34 RCA 8|.25 APO 158.I9 V2 35,231

46.80 ZAP |73,53 ITS 26_.09 ZA[ |30.42 ETE 185.05 ZAC 78.78 [TC 258._Z CLP ITg. I_

OLA -32.52 8AL |?Z.SG RAO 6564_.7 VEL 12.872 PTH Z.34 VHP 11.Z54 OP4 S,Z4 RAP 159.77 [CC I.TZ93

L-J TIM_ IN) LAT ;NJ LONG |NJ RT ASC IN) AZNTH JNJ TIN) PC) CST TIN )NJ 2 LAT IN) Z LO_IG

Z0|2.69 -)4.21 29.O9 45.24 114.75 |0 15 |6 J41Z.? -I0.76 22.11

5453.75 28.22 251.63 53.48 87.62 19 56 29 4855.7 27.60 243.02

)7?|.03 -]5.5? |0.68 44.$7 ))5.84 1! Z6 8 I371.0 -31.97 _.72

5172.65 29,72 2_0.73 33.40 86.63 21 19 32 45?2.6 28.9A Z$Z.OJ

)602,7? -19.|3 353,96 42.65 118.89 IZ J? 3 1002.8 -15.J3 349.13

49)3.66 33.?) 210.67 53.01 83,98 22 37 59 4313.? 52.5) 201.65

N_D-COUR$[ (XI[CUT|OR ACCuRACy ORBIT 0[T[RNINATION 4CCURACF

SGT 5702.7 $GR 384,0 SG3 J23.4 ST 3205.0 $R 537.9 $S 80A.!

RRT -,0342 RRt r -.0360 RTF .9564 CRT -.84?8 CRS .8Z17 CST -.998?

SGB 3713.8 RZ3 .OI333 R|3 -.9564 L$A 33J6.5 MSA 183.J SSA JS.Z

SG! 5?02.? 8GZ 383.8 THA 179.87 EL) 3_17.8 [L_ 178.5 ALF 174.'86

|T84



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 1, 1964

L*QNCH 041[ MAY 4 1964 fLIGHT TIN( Z06.00 ARRIVAL CAT_ NOV 26 1964

_ELIO('EHTRIC CC_]C

_L 150.86 LAL .00 L(_L _'].56 VL

_P 107.58 LAP ].]9 LOP 163,37 vP

RC 196.621 GL -13.82 GP -6.]0 ZAL

PLANE TC_.ENTR1( CONIC

C5 50,29Z VHL ?.092

LNCH AZNTH LNCH TJME

90.00 9 52 11

90.00 18 ]0 38

I00.00 11 6 5]

100.00 19 $8 37

110.00 lZ 0 10

JIO.O0 ZI 21 49

OIFF[R(NTIAL CC_R(CTIC)NS

r0(-5.6Z86 TRA 5.1591 TC3-1.6491 8AU 1.1091

ROE .4164 RRA .2922 RC) -.0380 rAU ,O08|Z

_D( -.#834 FRA J.AlZO rC] -.1399 BBP ]B]JZ

gO( 5.8524 ORA 5.26Z6 8C5 1.6496 FSP -40J

DISTANCE 59J.92I

ZS.47Z GAL 22,56 AZL 95.9! HCA 299.75 SHA 119,50 (CO .5539_ INC 5,9052 vl 29.554

56.85Z GAP 18.68 AZP 91.94 TAL 152.50 TAP 9Z.26 RCA 79.59 APO 159.41 v2 55.Z24

44.67 ZAP I75,46 (T8 Z54,71 ZA( I5(2.28 (T( ]84.9| ZAC 79.58 [TC 256.01 CLP 178.25

DLA -|2.84 RAL 174.80 RA0 6_68,8 V[L 15,|02 PTH Z.39 VHP 11,749 0PA 4._0 RAP 161.96 (CC 1.8272

L-| TJM£ [NJ LAT [NJ LONG JNJ RT A$C INJ A]MTH |NJ TIM| _ CST T|H ]NJ Z LAT 1HI _ LONG

2035.66 -14,81 50.54 49.20 114.41 10 Z6 5 2455.7 -11.59 Z5.53

5498.|4 28._1 254.7) 58.0] 89.17 2D 2 I6 4898.I 27.89 246.09

1792.64 -16.21 ||,95 46,5} 115,47 11 ]6 46 1192.6 -12.64 4.97

5214.59 29.85 2]]._2 57.99 88.Z8 2| 25 11 4614.4 29.29 225.06

1625.75 -19.88 557.]2 46,57 ||8.40 22 27 16 1025.8 -15.95 350.4}

4954,05 _.96 21_._0 57.75 B_.82 22 44 2] 4154.J 3_.01 ?04.69

NJO-CC_JRS( ExECuTiON ACCURACY ORBIT D(T[RNINAT|ON ACCURACY

SOT S686.9 SG_ 575.9 S0] 119.6 ST 5ZOO,? SR 3]9.8 SS 80_.4

RRT -.0847 RRF -.0852 RTr .9597 CRT -.8506 CR$ .8265 CST -.9989

808 5699.] R]_ .DOZO RJ) -.9597 LSA ]]JS.] H$A JB2.O $54 J2.6

801 $687.0 SOZ 574.5 IHA 179.68 ELI ]215,7 ELI 177.9 ALF 174,_Z

LAUNCH OAT( MAY 4 1964 FLIGHT TIN{ 208,00 ARRIVAL OAT[ NOv 2B 1964

HELJOC[NTRIC CONIC

RL 150.86 LAL .00 LOt. _].56 ¥L

RP 107.61 LAP ].39 LOP 166.62 vP

RC JgB,ZTB Ok -J3,]] OP -6.19 ZAL

PLAN(TC_ENTRZC CONIC

C5 57.]21 VHL 7.571

LNCH AZMTH LNCH rlM_

90.00 20 I 36

90.00 18 55 45

lO0.O0 11 16 9

I00.00 ZO ] 53

110.00 12 9 5

110,00 Zl 27 26

O|FF[R[NTIAL CC_RECT|ON$

r0(-3.8438 TRA S.63_? rC3-1.]995 8AU 1.0726

ROE .A468 RRA .I777 RC] -.0284 FAU .00675

rOE -.9052 r_A 1.4745 re3 -.10ZO 8SP 285}]

BO( 5.8697 8RA 5.6585 8C] ).3996 FSP -590

01STANCE 596.Z08

2_.435 OAL |].54 AZL 94.05 HCA ]CLZ.99 SNA 119.28 Ice .]4297 INC 4,0428 v] 29.5_4

36.798 GAP 19.00 AZP 9_.Z1 TAL 151.24 TAP 94.24 RC4 77.78 APO 160.79 vZ 55.217

43.08 ZAP 173.28 £T$ Z46.47 ZA£ l_O.JO EYE J84.77 ZAC 29.9_ £TC _5_.12 CLP J7_.29

OkA -13.09 RAL 176.63 RAO 6569,0 VEL 13.367 PTH Z,44 VHP 22.294 OPA 5.74 RAP 164,11 (CC 1.9434

Lol TIN_ IN] LAT IN] LONG JNJ RT 4SC IN] 4ZMTH |NJ TIN( P_) CST rim IN] _ LA T IN] 2 L L_IG

205?,45 -I_.47 )J,77 5_.09 114.02 I0 ]_ 54 14_7.5 -12.10 24,7?

5539.05 28.31 Z52.72 6Z.48 90.67 20 8 4 4919.1 28.|0 24_.07

18|6.95 -J_.91 13,41 5Z.4| |15.0Z 22 46 26 I227.0 -13.40 6.38

flZfl4.?8 29.89 236.82 6_.49 89.86 _I 51 _8 4654,_ _9._5 22_._4

1651.J_ -ZO.69 3_8.84 $0.4] 117.84 12 36 56 1051.2 -16.80 _I,H#

4993.3] ]4.11 216.86 62,38 87.62 22 50 40 4593.5 53.41 Z0_.59

NI0-¢OURB[ ExECuTION ACCURAC_ ORBIT 0[TERHINATION ACCuR&C_

8GT 566_.8 SGR 367.8 56] 116.0 sr 3192.4 5R 540.7 5S _1_.0

RRT -,J]8| RRr -._]44 RTF ,96]5 CRT -,_54] CR$ ,852_ CST -.999_

SO8 _679.7 R2] ._009 RI_ -.9633 LSA 5306.9 NS4 180.0 SSA 12.0

SG| ]668.0 SGZ ]64,2 THA 179.48 ILl 3205.6 EL2 176.5 ALF |74.7_

LAUNCH OAT[ HAY 4 1:164 FLIGHr r|H( 210.00 ARRIVAL CAT( NOV ]0 1964

HELI O_[NTRIC C(_IIC

_L 150.86 LAL ,00

RP lOr.6_ LAP 5.59

RC J99.9J4 GL -12,_5

PLAN(TO(ENTRIC CONIC

C3 65,628 VHL 8.101

LNCH AZHTH LNCH TIH[

90.00 10 9 _9

90.00 18 AO 5]

100.00 11 24 Z4

100.00 20 9 9

110.00 1Z 22 5

110.00 Zl 52 58

01STANCE 600.22E

LOL L:'Z].56 VL 25.395 GAL 14.85 AZL 94.20 HCA 306.25 SHA 119.08 ECC .56_48 INC 4.Z013 vl 29.514

LOP 169.87 vP 56.764 GAP Z0.62 AZP 92.49 T_L 150.06 TAP 96.29 RCA T5,29 APO 162._6 VZ ]5._09

GP -6.09 ZAL 4|.42 ZAP 172.88 [T$ _]8.67 Z4[ 129.66 ET[ 184,64 ZAC 80.56 ETC 257.46 CLP 176._0

DLA -|].27 RAL 178.52 RAO 6569.Z VEL 1].674 PTH 2.50 VHP 12,898 CPA 2.97 RAP 166.22 [CC 2.0801

L-1TJN£ JNJ LAT IN] LONG |NJ RT ASC IN] AZMTH IN] T|N( PO CST T|M IN] 2 LAT ZNJ ? LONG

208],83 -J6.20 ]3,]7 56.90 113.55 10 44 45 1485.8 -JZ._? ?_.77

5578.52 28.25 260.59 66.80 92.12 20 I] 51 4978.] 28.24 251.93

1845.73 -1?.68 15.03 56,ZI 114.51 21 55 8 224_.7 -14.ZZ 7.94

529].65 29.86 219,?! 66.96 91.38 21 5? Z? 4693.6 79.74 ?]0.9!

1678,76 -ZJ,56 .52 _4.2Z 117.19 12 45 5 1078.8 -17.74 _5_.4T

5051,]8 34.18 219.85 66.89 89.]8 22 56 49 4451.4 35.71 210,62

01FrER(NTIAL CORRECTI_$ NIO-COURS( (xECuT|ON ACCURACY _81T DETERNINATIC_ ACCURAC_

r0£-4.072? rRA 6.1464 rC]-1.I699 BAU _.0266 $GT 964].7 SGR ]_9.8 SG3 112.6 ST ]/77.5 SR 340.6 SS 870._

ROE .4790 RRA .1600 RC5 -.0207 FAU .00535 RRT -.J9]5 RRF -,1872 RTF .9668 CRT -,8585 CRS .83F2 CST -.9992

r0£ -.9262 FRA 1.54Z4 FC] -.0205 88P 19_]Z SG_ 565].2 RZ] -.0006 RI] -.9668 LSA 5294.6 NSA 172.5 5SA 11._

80£ 4.1007 8RA 6.1504 8C3 |.1701FSP -_79 SOl 5644.1 SGZ 352.9 THA 179,Z9 ELI 3191.0 EL? 17_.9 ALF 174.73

LAUNCH OAT£ NAY 4 296& FLIGHT TIN| 2|Z.00 ARRIVAL CAT£ OEC 2 1964

HELIOCENTRIC CONIC 0ISTANCE C_3.904

RL 150.88 LAL ,00 LOL _23.56 VL Z_.318 GAL I_,Z4 AZL 94.3? HCA

RP 207.68 LAP 3.87 LOP 173.11 VP 36.730 GAP 21.75 AZP 92.78 TAL

RC Z02,5Z8 GL -lZ.]Z GP -6.00 ZAL 39._ ZAP |7Z.37 £T$ 211.50 ZA(

PLANETC_ENT_|C CON|C

C3 75.496 V_L 8.689 OLA -|_.40 RAL 179,_8 RAO 6_69._ ¥[L |4.0_N_ PTH

LNCH AZMTH LNCH T]N( L-1 T|NI[ _NJ LAT |NJ LC_IG |NJ RT A$C IN] AZNTN |NJ T|N£

90,00 10 27 18 _112._9 -26,97 ]_.13 60.61 11].01 l0 5Z ]1

90.00 18 48 1 5615.70 ZB.IZ Z6_.]2 70.97 9]°47 ZO 19 ]6

100,00 21 ]l 38 2872.75 -18.49 |6.BO 59.92 313.92 1Z 2 53

200,00 Z0 14 22 5330.72 29.7? 242.47 71.08 92,8] 21 4] l]

110.00 12 24 8 1705.3] -22,42 2.3] 57.92 IJ6.47 22 52 ]6

110.00 21_38 Zl 508?,95 ]4.17 222.69 7|.25 91,02 Z_ Z 49

OJFF_R(NT|AL CORR(CTJONS M]O-CO_I_ [XI_CUTJON ACCURACY

TD(-4,5| 78 TRA 8.?0]5 TC] -.9607 8AU .9695 SGT SA|].Z 8GR ]52.0 SG_ 109.5

RO( ,51 ]2 RffA .1379 RC] -.0147 FAU ,00388 RRT -.Z_|0 RRF -.Z4Z] RTF ,9704

r_( -,9515 FRA 1.8162 rC] -.0445 8SP 1851] SGe _626.Z RZ] -.OOZ] R[] -,9T04

BO( 4.3482 8RA 6.7029 8C_ .9609 FSP -]68 $0J 56|5.9 862 _40,7 THA 179.J0

]09.46 SNA 118.88 ECC ,]8D72 INC 4,5679 vl _9.534

145.97 TAP 98,4] RCA 7].62 APO 164.1_ v? 35.200

J29.62 ETE 184.50 ZAC 81.15 ETC 257.?Z CLP 17_.Z?

2.56 VHP 1],569 OPa Z.]I RAP 168._8 £CC ?.242_

PO CST TI_ JNJ 2 LAT IN] ? L_NG

15|Z.6 -13.71 27.97

_0|5,? 28.]1 254.66

IZ?_.? -J].JD 9.6_

47]0.8 29,85 ?55.67

[108.5 -18.75 355.19

4A67.9 55.9A 713.45

ORBIT D£TERNINA/JON ACCURAC_

ST 5152,0 SR 339.6 SS _0.4

CRT -.8631 CRS ,8444 CST -,9993

L$A 327T.4 MSA |7_.9 $SA 1_,_

£L2 ]170.6 £L2 J70,8 ALF 174.6_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH OAT[ NAY 4 I_64 FL|GHT TIME _14.0_ ARR1VAL OAT( C[C 4 J964

HELIOCENTRIC CONIC _JSTANC[ 607.176

RL 190.86 LAL .0D LOt. 22_.56 VL 29.322 GAL J7.79 AZL 94.55 HCa 312,70 SNA IJ8.69 [CC .39995

RP 107.69 LAP 3.34 LOP. 176.35 vP 36.697 GAP 23.00 AZP 93.09 TAL |47.99 TkP 100.69 RCa 71.Z2

RC Z03.lZ0 GL -11.8Z GP -5.91 ZaL 38.$2 ZAP 171.7Z ITS 225.06 ZaE |29,30 [TE 18a.56 ZAC 8J,68

PLANETO(ENTRIC {CX_IIC

C3 87.281 VHL 9°545 0LA -15.46 RAL 181.3! RAD 6569.7 VEL 14.444 PTH Z.6Z VHP 14.520 GPA 1,44

LNCH AZNTH LN{H TIN( L-] T|N( IN] LAT IN] LC_IG IN] RT A$C IN] AZNTH IN] TIN[ PO CST T|N

90.00 10 Z5 52 ZI45.51 -17,78 }7,09 64.2| 1|Z.4I 10 59 J5 1543.$

90.00 J8 51 9 5650.96 27.99 265.89 74.97 94.74 20 25 20 505].0

lOO.OD I1 57 50 1903.80 -19.53 ]8.72 63.5Z 113.2_ 1Z 9 59 I)05.8

I00.00 ZO 19 52 9365,89 29.6Z Z45.07 75.|Z 94.19 ZJ 48 58 4765.9

110.00 12 30 I4 1759.67 -25.40 4.28 6].9) IJ5.66 JZ 59 11 J139.7

110.00 Zl 41 37 5|02.79 }4,09 225,41 75.44 92.68 25 8 40 450Z,8

INC 4.5507 Vl _9.534

APO 166,15 ¥2 3_,191

[TC Z57.0_ CLP |74.18

0JKKERENTIAL CCRRECTJCNS M]0-COURS[ [x£CuT_CN ACCURACY

TOE-4,5786 rRA 7.5057 TC3 -.7690 8AU ,8976 $GT 5582.1 SG_ 944.7 $65 106.2

ROE .5495 RRA .Jl09 RC5 -,0|04 FAU .00228 RRT -.3099 RRF -.2989 RTF .9739

FOE -.9193 rRA 1.69_5 FC5 -,OZZG BSP ]8590 SGB 5591.8 R23 -.0041 RI_ -,9739

8DE 4.6115 8RA 7.5046 8C3 .789| FSP -556 $61 5589,1 SG2 327.7 THA 178.90

RAP 170.28 [CC Z,4366

INJ Z LAT ZNJ Z LONG

-14.59 29.81

28,31 257.24

-I6,0Z 11.49

29.89 236.Z8

-19.76 5_7.04

54.09 Z16,16

ORBIT DETERN|NATIC_N ACCURACY

ST 5129.? SR 597.6 SS 842,7

CRT -.8680 CRS .8506 CST -.9993

LSA 5_54.Z M$A 169.9 $SA 10.5

ILl 5|49.4 EL2 166.9 ALF 174.64

LAUNCH 0ATE HAY 4 1964 FLIGMTTIM( 2J6.00 ARRIVAL GATE DEC 6 1964

HELJC_ENTRJC C(_l|C

RL 1_0.88 LAL .00

RP 107,r2 LAP 5._0

RC 204.689 GL o11.51

PLAN[r_NTRJC CONIC

C3 101.489 VHL 10.074

LNCH AZNTH LN_H 7I!42

90.O0. IO Z8 37

90.00 J8 56 18

1OOo00 11 42 _

100.00 20 24 39

IJO.O0 12 55 ZO

110.00 21 48 4A

LOL Z13.58 VL

LOP 172.59 VP

GP -5.85 ZAL

0JSTANC[ 609.940

2_,288 GAL ]9,50 AZL 94,75 HCA 915.93 SNA 118,§0 [CC ,42149

_H_,_4 GAP 24.41 AZP 99.42 TAL ]47.14 TAp 105.07 RCA 68.56

37.29 ZAP J T0.93 ET$ 2]9.56 ZAE 1_8,91 [T( IB4.22 ZAC _2.22

OkA -13.46 RAL 182._8 RAO 657_.0 VEL |4,927 PTH 2.69 VHP ]5.163 0PA .69

L-I YJl, q[ IN] LAY IN] LCIqG IN] RT A$C IN] AZNTH IN] TIN,[ PO CST TIN

Z176.41 -18.62 39.08 67.87 111.72 I] 4 54 1576.4

9_3.78 27.74 2_.17 78.77 99.92 20 5J 0 5089.8

1936.71 -_,ZO Z0.78 66,29 IJZ.51 12 1_ J2 1556,7

5398.89 19.44 247.49 78.96 95,45 21 54 38 4798.7

1772.58 -24,38 8.36 65.03 II4.76 15 4 5_ J]72.6

9135.EO 35,98 227.96 79.41 94.18 29 |4 20 4595.6

JNC 4.7535 Vl Z9.554

APO 168,46 V_ 35.161

[TC 756,el CLP 17_.0_

OlFFER(NTIAL CC_RECTII_I$

TO£-A.8666 TRA 7,9531 TC$ -.$980 8AU .8||$

ROE .5885 RRA ,0783 RC3 -.0074 _AU .00060

FOE-J.OJ24 FRA 1o7895 FC3 -.0051 88P 18366

BOE 4.9020 8RA 7.9556 BC5 ,5980 fSP -547

N|O-COUR$E ExECuTION ACCURACY

SGT 5544.9 SGR 3_8.0 SG3 105.2

RRT -.3709 RRF -.3_81RTF .9774

$GB 5555,2 R25 -.0060 RI_ -.9774

$GI 5_46,4 $G2 _|).8 THA I78.70

RAP 17_.21 ECC 2.6701

JNJ 2 LAT INJ 2 LONG

-15,51 51.79

28._7 _59,64

-J6.98 15.47

29.88 238.71

-20,8I 359.01

54,I6 218,72

CW_JT _[TERMJNATI(_q A_CURAC_

ST 3099.9 SR 954.9 S) 859.Z

CRT -.8797 CRS .8576 CST -.9994

L$A 9250,0 NSA 165.1 SS4 9.?

ELl 5J15.8 ELI 162.2 ALF J74._9

LAUNCH oar( NA_ 4 1964

HELI C_[NTRIC CONIC

RL 1_0.86 LAL .00

RP 107.75 LAP 5.Z6

RC ZO6.Z56 GL -10.88

PLANE TO4_ENTRJC CONIC

C5 118.689 VHL 10.894

LNCH AZNTH LNCH T1_E

90.00 IO 32 51

90.00 19 I 22

tO0.O0 11 46 51

100.00 20 Z9 4Z

IlO.O0 JZ 39 ZZ

110.00 ZJ _3 41

FLJGH_ r11,_ Z18.00 ARRIVAL CAT[ CEC _ |964

0]STANCE 6)Z.067

LOL 229._6 VL 25.256 GAL 21.40 AZL 94.98 HCA 319.I6 SNA J18.35 ECC .44568 INC 4.9813 vl 19.554

LOP 182.83 VP 98.65Z GAP 26.00 AZP 99.77 TAL 146,45 _AP 105.61 RCA 66.59 APO 171.0? vZ 9_,171

GP -_.75 ZAL 96.22 ZAP 170.00 ITS 214.35 Z4[ ]28.44 [TE 184,07 ZAC 8_.74 ETC 256.64 CLP I71.8J

0LA -J3,59 RAL 183.71RAO 6570.2 VEL 15,499 PTH 2.76 VHP I6.Jl? CP4 -.04 RAP 174.07 Ice Z.9533

L-] TIN( IN] LAT IN] LONG IN] RT ASC JNJ AZNTH |NJ TIN( PO CST TIN ]NJ 2 LAT IN] Z LONG

2_11.15 -19.49 41.26 70.98 110.96 II 9 22 1611,1 -16,46 35,89

9713.72 Z7.51 270.43 8Z.39 96.98 20 36 55 5113.? 28.19 261.85

1971.29 -21,09 22,96 70,_1 111,69 12 19 43 1371,3 -17.96 15.57

54Z8.80 29,ZZ 249.70 82.57 96.59 Z2 0 11 4828.8 Z9.83 240.95

1806.84 -Z_,5Z 8,56 68.38 I13.77 IS 9 29 1206.8 -21.89 1.09

_166.02 53.78 Z}O,)Z 83.14 95._7 23 19 47 4566,0 34,18 Z_l.lO

CIfFERENTJAL CCWRECTION$

TOE-5.1810 TRA 8.6609 TC3 -.4439 BAu ,704A

ROE ,6298 RRA .0592 RC5 -.0057 FAu-.OO129

f0[-1.0505 FRA 1.890} FC9 .0094 8SP 18320

80E _,Z192 8RA 8.6610 8C5 .4499 rSP -558

MIO-COURSE EXECUTION ACCURACY ORBIT 0(TERN]NAT/ON ACCURACY

SGT 5803.0 SGR 332.1 $63 100._ ST 3065.7 SR 351.5 SS 879.8

RRT -,4319 RRF -,4187 RTF ,9807 CRT -.8798 CRS ,8649 CST -.9995

SG8 5_15,0 R23 -.0079 RI9 -o9807 LS4 5202.6 NSA 159.6 SSA 9.2

$GI _504o9 $82 299,5 THA 178.50 ELI 9079.5 ELI 156.8 ALF J74.55

LAUNCH OAT( HAY 4 1964 fLIGHT TIN( ZZO.00 ARRIVAL 0ATE GEC 10 1964

H£LIC)_ENTRIC CONIC

RL 150.86 LAL .00 LOt. L=_5.56 VL

RP 107o78 LAP 3.20 LOP 188.08 VP

RC 207.762 GL -10,)0 GP -5.6_ ZAL

PLAN_TOCENTR]C CONIC

C3 139.722 VHL 11.8_O

_NCH AZMTH LNCH 7114_

90.00 10 55 6

90,00 19 6 25

100.00 Jl 49 5_

100.00 ZO 34 4J

IzO.O0 12 42 J5

1t0.O0 21 _8 2?

OIFFER¢NTIAL COt_RECTION8

T02-5.5265 TRA 9.4353 TC5 -._058 _AU .5715

RO£ .6746 RRA -,OO72 RC5 -,0050 FAU-,00}46

FOE-J.094_ rRA Z.O03G FC3 .0114 8SP ]8251

BOE 5.5666 eRA 9.4353 8C9 .3059 FSP -329

0[STANCE 613.392

25.228 GAL 29,53 AZk 95.24 HCA 322.59 SNA J]8.17 [CO .47196 JNC 5.2408 vl Z9.534

58,601 GAP 27._1 AZP 94,]6 TAL 145.96 TAP 108._4 RCA 62,28 APO 174.07 vZ 55.160

55.32 ZAP IM.93 [TS Z09.94 ZA[ |27.87 ETE 185.92 ZAC 85.24 ETC 256.49 CLP 170.48

014 -15.15 RAL 184.67 RAO 6_?0,5 V[L 16.1_7 PTH 2.84 VHP 17.201 OPA -.74 RAP 175.84 [CC 3.2995

L-I TIM(: IN] LAT IN] LONG IN] RT ASC IN] AZMTH JNJ TIN( F_) C$T TIN IN] 2 LAT IN] 2 LONG

2247,61 -Z0,58 43.58 74,10 |10.12 1] 12 94 1647,6 -17.43 56.13

5740,40 27,28 272.34 85.63 97.9J 20 42 6 5J40.4 18.09 269.7Y

ZOO7.45 -21,98 25.28 7_.45 1J0.78 12 25 0 1407.5 -18,96 J?.79

5455.79 29,00 251.641 85.gO 97.6] 22 5 56 4855.8 29.74 242.95

J842.57 -26,27 10.88 71.57 ]12.71 J5 12 57 1242,A -22,97 5.28

5195.83 55,58 232.45 88.58 gG.sl 23 25 I 4_95.6 54,16 Z23.15

MIO-COU_[ Ix(CUT]ON ACCURACY C_SJT 0¢T[RNJNAT]ON ACCURACY

$GT 5456,4 SG_ 327,2 $83 97.7 ST 3026.7 SR 327.0 SS 905,9

RRT -.4952 RRF -.4800 RTF .9838 CRT -.8864 CRS ,8726 CST -.9995

$68 5488.2 R25 -._098 RI9 -.9838 LSA 517Z.5 NSA 155.5 $$A 8,6

$GJ 5458.8 $G2 284,2 THA 178,29 ELI 5040.6 EL2 150.7 ALF ]74._2
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL t, 1964b

LAUNCN 0AT[ NAY 5 ]964 fLIGHT TIME 70.00 ARRIVAL 0AT[ JUL 14 1964

HEL]O[£NTRIC CC_|(

eL 150.90 LAL .GO

RP 108.94 L4P -Z.6l

RC 55.115 GL -IZ.O0

PLAN[TC)C(NTR|C CONIC

C3 34.$Y5 VHL S.B63

LN_M _ZMtH L_ rl_ L-i TIN(: INJ LAT

90.00 0 15 7 Z691.69 -Z?.3S

g0.O0 14 59 Z6 4541.50' I},SS

]00.00 | 41 53 Z4|I.a4 -Ze.95

100.00 16 J5 Z3 4403.59 15.Z3

110.00 3 2 Z7 Z159.76 -3Z.61

_O.O0 27 IZ 19 4118.43 18.5_

O|FF[RENTIAL CCItREC/IONS

TOE .0806 TRA -.3663 TC3 .4|_K_ BAU .2117

ROE -.3597 RRA .0845 RE3 .1964 FAU .04455

rOE -.473J rRA -.3970 FCI-I.IZZJ 6.1_ 16J7

80[ .3686 BRA .3759 BE3 .4628 FSP -316

DISTANCE IB6.Z?3

LOL LP2'4.$$ VL Z6.845 GAL -9.48 AZL 9£.64 H(A 81.17 SNA

LOP _106.69 YP 37.391 GAP -ll.ZZ AZP 90.36 TAL ZlI.Z7 lAP

GP S.73 ZAL 149,67 ZAP 16.S0 ITS )3Z.ZZ ZA[ 144.95 ETE

_Z_.62 ECC .24_56 I_c _._586 vt Z_.5_?

295.44 RCA 96.81 APO 158.82 vZ 34.784

25.42 ZAC 86.64 [TC Z68.35 CLP -14.41

OLA 10.86 RAL 76.99 RA0 6568.4 VEL 1Z.480 PTH Z.Z6 VNP 7,619 OPA 3Z,Z3 RAP ]15.63 [CC 1,5657

INJ LONG ZNJ RT A$C ZNJ 4ZNTH ZNJ _I_1tE

73.96 311.90 96.70 0 59 59

197.55 305.36 6_.lZ 16 16 57

53.18 311.70 97.80 Z 2Z 5

17_.93 _4.74 63.96 17 28 47

_5.34 511.00 100.86 5 38 Z6

163,84 30_.94 6_.74 18 _1 48

RIO-COURSE EI{ECuTION ACCURACY

$GT 6|6.8 SGR 428.5 $&3 IZS.Z

RRT .Z076 RRr -.1795 _TF -.60Z6

SG_ ?SJ.J R_) -._543 RJ_ -.6Z_?

SGI 6Z8.3 SG2 411.5 TNA 14.57

POCST rl_ 1_J 2 LAr 7NJ 2 LONG

Z031.7 -26.36 65.51

4046.5 10,51 190.59

1811.8 -27.57 44.65

3603.6 11.60 172,0]

1959,8 -50.77 Z4.60

_Z#.4 14.48 _57.O5

ORBIT OETERM|NATION ACCURACY

ST 135.6 SR 352.5 SS 315.3

CRT -.6349 CRS -.9435 CST .370Z

LSA 472.0 N$A 136.0 SSA ZT.J

ELi 363.8 [LZ ]01.5 ALF 104.91

L4UNCH OAT[ M4Y 5 1964 FLIGHT TIN( ?],DO ARRIVAL O&T[ JUL 16 1964

HELIOCENTRIC CON|C 0ISTANCE 193.038

RL 190.90 LAL .DO LC_. _4.55 VL Z?.GO| GAL -9.4J AZL 9Z.74 H'CA 85.33 SNA 1Z8.86 ECC .23494 INC 2.738? Vl Z9.527

RP 108.95 LAP -Z.?S LOP _09.B5 VP 57.301 GAP -lO.IZ AZP 90.ZZ TAL _I4.67 TAP ._00.00 RCA 98.58 APO I59.13 V2 34.78,

R( 56.8_0 GL -IE. PO GP 9.31 ZAL 14_._4 ZAP 19.5_ ErS 335.31Z_ _44.67 £r£ _.3I ZAC _?._5 crc ?_o._G CC_ -17.3_

PLAN[TOC[NTRZC c(_ilC

C3 33.499 VHL _.788 DLA 10.03 RAL 75.7_ RAD 6364_.3 VE_ 11.445 PTH 2.25 VNP 7.135 0PA 3Z.79 RAP 116.03 [CC ].5513

LNCH AZNTH LN(H TIN_ L-I T|NE INJ LAT [NJ LONG INJ RT ASC [NJ AZNTH INJ TIME

90.00 0 16 57 _65_.11 -Z?.Z9 7|.5_ 309.80 97.B8 1 I 13

90.P_ J4 47 96 46_9.05 JA.58 J9B,7_ 303.77 6_.45 J6 5 43

100.00 1 43 15 1379.76 -_8.63 50.8_ 309.58 98.99 2 22 99

100,00 16 4 19 4411.65 16.79 180.06 .$0_.18 64.29 |? 18 1

110.00 3 Z 46 Z130.93 -3Z.ZZ 3|.1_ 308.80 102.08 3 38 17

1]0.00 17 l 17 4144.22 19.04 164.77 301.4Z 61,06 18 I2 1

OIFFER_NTIAL CCIRRECT|C_4$ MIO-C_UR_d[ EKECuTION ACCURACY

TOE ,0673 I#A -.352_ 7C3 .4370 B_U ._J_ 5&? _3.9 SGR A_A.9 5_3 JA_.9

ROE -.5456 RRA .0955 RE5 .2IGI FAU .04911 RRT .Z521 RRF -.II?Z RTF -.6070

rOC *.5_48 rRA -.4_71 rC5-1.1718 BSP 1695 $Gg 760.5 RZ5 -.O6TO RI3 -.6Z99

80[ .3564 BRA .3635 BC3 .4675 FSP -367 $GI 638.Z SG2 413._ THA 16.07

PO CST TIN |NJ Z L4T INJ Z LONG

ZOSS.| -25.91 63.|5

4069.0 JJ.13 J9J.7_

1779.B -27,09 42.39

38ZZ.6 IZ.Z] 175,1|

1930.9 -30.Z_ Z_.54

3644.Z 15.03 15?.94

ORBIT _ETERNINATION ACCURACY

ST J37.9 5R 343.4 36 35_._

CRT -.6866 CRS -.9379 C$T ,4180

IS4 489,9 NSA 139.6 SSA ZT.Z

ELI 357.3 £L2 96.4 ALF J06.67

LAUNCH 0AT[ N4Y 5 ]964 FLIGHT TIN{ 7A.00 ARRIVAL CAT[ JUL IB 1964

HELXO<ENTXIC CC_IC

RL 150.90 LAL .DO

RP JDB.95 LIP -_.Bi

RC 56.730 GL -13.36

PLAN[TOCENTRIC CC_[C

C3 3Z.796 VHL 5.?Z7

LNCH AZNTH INCH TIM[

90.00 0 19 O

9D,DD JA 37 JJ

]DO.DO I 44 52

fO0.O0 15 54 0

liD.D0 3 3 _4

ll0.O0 16 91 58

DIFF[R[NT|4L CORRECT|ORS

TOE .0943 ?RA -.3403 7C3 .450_ BAU ._Z34

ROE -.3301 RRA .1074 RC3 .Z374 rAU .0545Z

rO£ -.6504 rR4 -.5689 rC3ol.4_9Z 66P 1715

BOE .3_33 8RA .3566 BE3 .5095 rsP -4IS

DISTANCE 199.?Ba

LC>L Z'14.53 VL 27,138 GAL -9.35 AZL 92.84 MCA 66.49 SNA 129.79 ECC .Z_830 INC Z.8377 V] 69.5Z7

LOP 3J3,02 VP 37.60J G_P -9.46 AZP 90,06 TAL 2JS,DD YAP 3D4,4B RCA JOD,J6 APO 139,4_ VZ 34,7_4

GP 9.96 ZAL 147.47 ZAP ZZ,56 ETS 337.73 ZAE 144.6Z [T[ Z7.44 ZAC 6T.SZ [1C Z6B.Z7 CLP -Z0,54

OLA 9.ZA RAL 74.69 RA0 6568.3 VEL lZ.416 PTH Z.Z4 VHP 6.654 OPA _3.4_ RAP ]16.ZB [CC 1.539?

L-[ TIN1| INJ LAT |NJ LC_G ]NJ RT ASC INJ AZMTN |NJ TIN_ P_ CST TIM [NJ _ LAT ]NJ Z LONG

2626.?5 °26.97 69.5_ 307.94 98.96 I 2 47 2026.7 -Z5.46 60.97

_669,7Z IS.J5 _O_.DZ _DZ.4J 69.79 J3 59 7J 40B9,7 J3.75 J97.99

2549.62 -ZB.29 46.69 307.69 100.06 Z Z4 Z 1749.8 -Z6.6] 40.Z9

4441.69 I6.36 LBI.Z| 50|.SZ 64.65 I? g _ 364_.g 1_.61 L?4.Z_

Z104.06 -31._Z 29.19 _[:]6.85 103._0 3 38 _8 1504.1 -Z9.68 Z0.63

4260.41 19.57 165.7_ _00.10 61.40 16 2 96 3660.4 15.60 158.85

NI0-COURSE EXECUT|CIN ACCURACY ORBIT OETERN_NATION ACCURACY

3GT 62B.J _f_ 44J.3 5_5 JSJ.D _ J_0.9 SR 33_.0 _ 369.9

RRT ,_583 RRtr -.5599 RTF -.6097 CRT -.7360 CRS -.9318 CST .4655

$66 767.? R_3 -.0816 RI3 -.6395 L$4 510.? NS_ 145.5 ss_ _?.1

SGI 646.2 SGZ 414,5 THA 17.84 ELI 349,1 [LZ 90,7 ALF 108.65

LAUNCH OAT[ MAY 3 1964 FLIGHT T[I,_ 16.D0 ARRIVAL OAT[ JUL Z0 1964

H[LIO_ENTR|C CONIC

RL _50.90 LAL .O0

RP 108.94 LAP -Z.94

RC 60.637 GL -14.0_

PLAN_TOC[NTR|C CC_I|C

C3 32.Z3Z VHL 9.677

INCH AZN?_ LN_N ?JNIE L-I TIN( ZNJ LA?

90.00 0 11 Z8 2597._6 -18.64

90.00 14 Z7 14 4710.38 15.?Z

100.00 I 46 49 2321.77 -Z?.94

100.00 |_ 44 ZS 4461.Z0 I_.91

llO.O0 3 4 21 Z078.92 -51.41

JJD,OO 16 43 21 477_.BZ _,10

DIFFERENTIAL CORRECTIONS

rOE .0961 TRA -.5315 TO5 .4660 BAU ._Z6Z

ROE -.3153 RR4 .1199 RE3 .ZEOZ FAU .0_41

r0[ -.7589 FRA -.6703 FC3-1.GZZ5 BSP 17Z4

60[ .3284 8RA .3533 BE3 .5150 FSP -491

DISTANCE ZO6.509

LO_ Z14.55 VL Z7._58 GAL -9.Z9 AZL 9Z.94 _4 91.65 S_4

LOP 316.18 VP 37,6_9 GAP -8,64 AZP 89.9Z TAL Zl?.Z3 TAP

GP 10.71 ZAL 148.16 ZAP 25.73 (TS 339.70 ZA[ 144.79 (TE

I30.63 £CC ,_ZZS5 INC Z.9564 vl _9._ZT

308.87 RCA 101.56 APO 159.?0 vZ 34.?64

Z8.69 ZAC 88.64 [TC Z66.19 CLP -25,54

DLA 8,46 RAL ?3.73 RA0 63M.3 V(L IZ.394 PTN Z.Z4 VNP 6.Z65 OPA 34.]5 RAP I56.39 [CC ].5305

JNJ LCIqG |NJ RT ASC INJ AZNTH INJ T|N[

6?.ZZ 306.31 99.96 Z 4 36

Z01.Z6 301.Z4 66.14 19 45 44

46.G_ 306.04 101.08 2 Z5 27

162.37 300.67 64.96 16 58 49

Z?.34 _O5.1A 104._Z 3 39 0

J66.70 29#,99 6J.73 J7 54 36

Mi0-COtJ#t$E (XI[CuTION ACCuRACv

SGY 616.9 $GR 449,? $63 18Z.Z

RRT .1843 R/t1? -.4068 RTr -.6034

SGB 771.5 R23 -.1019 R13 -.6433

SGI 649.8 SGZ 416.0 THA ZO,02

PO CST TIN INJ Z LAT INJ Z L_NG

1997.4 -_5.0_ 58.94

4110.4 IZ.36 194.19

1721.8 -16.13 38.35

3861.£ 13.AI )?5.34

]478.9 -Z9.14 JB.67

3676,B J8.17 159,7B

OR61T OETERNINATION ACCURACY

ST 141.9 SR 319.4 SS 430.2

CRT -.7677 ORS -.9251 CST .49_1

LSA 535.3 NSA 147.7 $SA Z6.8

ELI 338.2 (LZ 66.Z ALr 110.4D

17B?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964)

LAUNCH OATE MAY 5 J964 FLIGHT TIMC 78.00 ARR|VAL CAT( JUL 22 ]964

_EL|O(ENTR]C C_IC

RL [50.90 LAL .00 LOt. 224.53 VL 27.363 GAL

RP ]08.94 LAP -3.02 LOP 919.35 vP 97.?66 GAP

RC 62,604 GL -|A.rO GP 11.5| ZAL 148o72 ZAP

PLAN(TO_ENrRIC CONIC

C9 31.700 VffL 9.637

LNCH AZMTH LMCH TIM(

90.00 0 Z3 9Z

90.00 ]A J8 Z

100.00 I 48 55

|00.00 15 35 AO

110.00 9 5 38

110.00 16 39 Z6

OIFF[RENTIAL C_RE_rI(_4S

;o[ .0996 rRA o.3ZgA rC3 .A537 BAU .zZ76

ROE -.2947 RRA ,13}1RC3 .ZBSO FAU .06696

FOE -.6828 FRA °.7828 FC3-J,SZ4Z BSP 1720

BO[ .311| BRA .354A BC3 .5356 FSP -564

DISTANCE ZI3.211

-9.25 AZL 93.04 HCA 9A.BI SMA 19|,37 ECC .21758 |NC 3.0354 v| Z0,_ZT

-7.67 AZP 89.75 TAL ZIB._9 TAP 919.|6 RCA |0_,79 APO t99.99 ¥_ 54.786

29.10 ETS 341.36 ZA£ J4_.17 ErE 90.66 ZAC 69.42 ETC 268,_6 CLP -26.92

DLA 7.71RAL 72.89 RA0 6§68.3 VEL J2.975 PTH 2.23 VMP 5.876 0PA 34,97 RAP ]16.22 £CC _.52J0

L°] riME JNJ LAr INJ LONG |NJ RI A$C ]NJ AZMTH JNJ TIME PC C$T TIM JNJ 2 LAT |NJ 2 LONG

2569.70 -26.30 Aft,Z6 304.88 100.88 J 6 42 1969.? -24.54 57.04

4730.93 16.Z8 202,51 300.27 66,3| l_ 36 59 4X30,9 12.96 195.40

2Z95.37 -27.SB AA.80 304.59 102,0! Z 27 11 1695._ -29.65 36.5)

4480.49 1r.47 163,54 299.71 65.35 16 50 Z0 3860.5 14.00 iTA.t7

2095.29 -31.01 Z5,62 303.64 105.17 3 39 54 1459.3 -28,62 17._4

A293,34 Z0.63 167.69 298,06 62.12 |? A6 59 3693.3 J6.74 160.72

NJ0-C(_JR$[ EX_CUTJCIN ACCURACY CWSIT _ETERNINATJON ACCURACY

5GT 6_0.8 $GR 459.9 $63 205.9 ST |A4.0 SR 902.4 $5 472.7

RRT ._9Z RRF -.4577 RTF -.5898 CRT -.7892 CRS -.9172 CST .5044

SGB 77Z.6 RZ3 -.Izro RJ3 -.6A49 _SA _98.9 MSA 151.8 $SA 26.3

$G1 649.8 $GZ 418.| TMA 22.67 ELi 32A,T [12 82.A ALF 117.O9

LAUNCH OATE MAY _ 1964 FLIGHT TIN_ 80.00 ARRIVAL CAT[ JUL Za t964

_EC;(:X:[NT_IC CONIC

RL ]50.90 LAL ._0

RP [09.93 LAP -3.|1

RC 64,62A GL °J5.34

PLANM[TO([NTR|C CONIC

C3 3|,41_ VHL 5°_5

LNCH AZMrH LNCH TIN(

90.00 0 26 A3

90.00 IA 9 33

J00.00 ! _J 24

lO0.O0 15 _7 33

110.00 3 7 16

110.00 16 26 10

OIYFER(NT|AL CCIRR(CT|ON$

rOE .0984 rRA -.3290 re3 ,443| BAU .2276

RO[ -._738 RRA ,147J RC3 .3120 FAU .07421

rD£-1.0232 FRA °.906! FC3-2.0450 8SP l?Ol

80[ .Z909 BRA .3604 5C3 ._419 FSP -645

DISTANCE 219.886

LOL. Z24.53 VL 27.454 GAL -9.Z0 AZL 93.14 HCA 97.97 SMA I32.02 [CC ,ZJ 330 INC 3.|354 VZ 29.527

LOP 322.5| VP 37,834 GAP -7.lZ AZP 89.57 rAL 219.36 TAP 31?.32 RCA 103.86 APO 160.J8 vZ 94,788

GP 12.39 ZAL 149,IA ZAP )2.69 ITS 34_.83 ZA[ 34_,75 ErE 3Z.9| ZAC 9_._6 ETC _6_,47 CLP -_g.4_

OLA 6.96 RAL 7Z,19 RAO 6568.3 VEL 12.361PTH 2.23 VHP 5.519 CPA 35.89 RAP 115,87 ECC [._|70

L-I fINE IN[ LAT IN[ LONG |NJ RT AAC _NJ AZMrH |NJ T|M[ PC (_T TIM [NJ Z LA T IN[ 2 LONG

2343.49 -25.95 63.42 303.65 J0|,74 I 9 7 |943.5 -24.07 55.26

4751.34 16.83 Z03,76 299,47 66.89 J5 Z8 44 4|5J,) 13.56 196.61

ZZ_0.37 -27.Z1 43.03 _03,34 J02,87 _ 29 J4 1670.4 _.|? 34,_3

4A99.70 18.01 |84.7J 298.93 65.73 16 42 33 9899,? Ja.98 J77.59

Z032.92 -_0.60 24.01 30_,34 106.04 9 41 9 |43_,9 -2_,10 _,7_

4309,90 21.16 166,69 Z97.51 62.50 17 40 0 3709.9 l?.9] /6_.68

M[O-COUR$E EXECUTION ACCURACY ORB|T 0[TERMLNAT|(_N ACCURACY

$GT 609.6 SGR 47_.9 SG3 232.2 sr 143._ SR 78_.7 ss 5]_.3

RRT .3269 RRF -.5|19 RTF -.9664 CRT -.7996 CR5 -.9077 CST .4987

$68 7TI._ R_3 -.1583 R|9 -.6444 LSA 586._ NSA 159.6 SSA _5._

SGI 646.J SG_ 42].7 THA 29.93 [L_ 90_.0 EL_ 79.6 ALF /|J.74

LAUNCH OAT[ _AY 5 J964 FLIGHT TJN[ 82.00 ARRIVAL CATE JUL 26 1964

HELIOCENTRIC CC_4/C

RL |30.90 LkL .00

RP |0_.92 LAP -3.16

RE 66.691 GL -[5.97

PLANI[_O_NTR[C CONIC

C_ 9[.IZl VHL 9.979

LNCH AZMTH LNCH TIME

90.00 0 29 _

90.00 14 l 44

[00.00 ] 94 12

100.00 19 20 6

_O.00 9 9 16

110.00 16 21 32

LC_. Z_4,93 VL 27.931 GAL

LOP 325.66 vP 37.993 GAP

GP 13.95 ZAL IA0.A2 ZAP

OISTANCE 226.934

-9,16 AZL 93.24 MCA 101.13 SMA ]32.38 ECC .20960 ]NC 3,2369 v| 29.527

-6.42 AZP 89.3? TAL 220.24 TAP 92|,_7 RCA 104.79 APO 160.57 vZ 94,79!

]6.49 ETS 344.17 ZA[ 146.91 [TE _.69 ZAC 91.17 ETC 268.64 CLP -]4.28

OLA 6.Z7 RAL 71.61 RAC 6_68,2 VEL 12.3A9 PrH Z.Z9 vHP 9.192 CPA 36.92 RAP ||5.Z7 [CO 1.5|ZZ

L-I TIME IN[ LAT INJ LONG IN[ RT ASC _NJ AZNTH IN[ TIME PC CST TIN IN[ _ LAT IN[ Z LONG

2518.46 -Z5.59 61.68 902._9 102.95 I lJ 5l JgJB,3 -23,6J 5_,5r

iT?J.6Z 17.37 205.00 298.83 67.28 19 2J J6 4J71,6 14.14 |9?.Bl

2246.90 -26.84 41.3_ 302.27 103.68 Z 31 39 1646.5 -?4.69 33.21

4518.82 18.54 18_.99 298.31 66.1Z 16 35 Z5 3918.8 15.16 176.7Z

2011.60 -)0.19 22.48 _01.23 106.66 9 A2 47 1411.6 -27.5B 14,26

4326.49 21.67 169.70 296.72 62.90 17 39 38 9726.5 ]7.87 J62.63

OIFFER[NrIAL CC_RECrION$ NI0-COUR$[ EXECUTION ACCURAC_ C_B|T 0ETERMJNATION ACCURACy

TOE .09A3 TRA -.333A TC3 .4249 9AU .2Z69 SGT 593,9 SGR 4_9.5 SG3 261.3 ST 142.4 SR 262.0 SS 565.l

ROE -.250| RRA .1624 RC3 .3418 FAU .082Z2 RRT .3374 RRF -.5696 RTF o.5323 CRT -._29 CR5 -._99# CST .4764

F0[-|.|831FRA-I,04Z5 FC3-2.2973 _SP J696 SG_ 769.6 RZ3 -.1937 R13 -.6455 LSA 618,3 NSA 158.9 SSA _5.l

BOE ,2673 _RA .3708 _C9 .9453 rSP -741 SG] 639.8 SO2 4_?.7 THA 30.02 ELl 2_8,0 [12 77,3 ALF 115.52

LAUNCH OATE NAY 5 1964 FLIGHT TIIA_ 84.00 ARRIVA_ CArE JUL 28 1964

HELIOCENTRIC CONIC

RL 190.90 LAL .00 LOt. _4.53 VL 27.997 GAL

RP | 08.91 LAP -3.Z4 LOP 3_,84 vP 37,944 GAP

RC 68,796 GL -16.60 GP 14.39 ZAL 149.39 ZAP

PLAN_TO_[NTRJC C_|C

C3 30,879 VHL 5.957

LNCM AZMTH LN_H TIIA_

9O.00 0 33 23

90.00 [3 54 32

I00.00 l _7 21

[00.00 19 13 14

110.00 3 1] 37

|lO.O0 16 15 28

oIrrERENTIAL C_RRECTIONS

TOE .0840 TRA -.3494 TC3 .394_ 8Au .Z244

ROE -.2239 RRA ,1793 RC) .3741 FAU .09071

FOE-l.3575 FRA-J.1849 FC_-Z.3433 _SP I649

8OE ,2391 BRA .3867 BC3 .943_ FSP -839

0JSTANEE 233.154

-9.J1AZL 93.34 HCA 104.29 SNA 133.06 ECC .Z064Z INC 9.3408 vJ Zg. SZ7

-_.74 AZP 89.I7 TAL Z21.00 TAP 32_.Z8 RCA 109.59 APO 160.99 V2 94.795

40._Z ITS 34_.46 ZA[ |47.40 ETE 39.0l ZAC 92.19 ErE 268.86 CkP -36.50

DLA 5.56 RAL 71.1A R&O 6568.2 VEL 12.399 PrH 2.2Z VHP A._96 DPA 38.06 RAP 11_.39 ECC 1.5062

L-| T|_ IN[ LAT |NJ LONG IN[ RT A$C IN[ AZNTH IN[ TIME P_ CST TIM |NJ 2 LAT INJ 2 L_G

Z494.34 -Z_.Z3 60.01 301.?0 103.3| I 14 57 I694.3 -29.J5 S|.96

4791.82 17._9 206,23 89_._7 67.68 ]3 14 89 4191.8 J4.7! 199.07

2223.49 -26.46 39.75 _J._6 104,44 Z ]4 Z_ J623.5 -24.Z2 3J.61

4_37._ 19.06 J97.06 297.85 66.53 16 28 52 3937.9 19.73 179.85

1991,06 -29.77 Z].OZ 300._8 107,63 3 44 46 |392.J -27.07 [2.88

4343.10 22.19 170.7] 296._9 63.30 |7 Z? 5| 3743,1 18.42 |63.60

M[0oCOUR$E (_ECUT[ON ACCURACY ORB|T 0ET£RMINATION ACCURAC_

SGr _72.3 SGR SI0,1 SG3 792.4 ST 138,6 SR 237.? SS 6]3.3

RRT ._29| RRF -.6247 RTr -.4733 CRT -,?827 CRS -.8752 C$T .4174

SG6 766,7 RZ3 -.2341 R13 -.6459 LSA 692.0 MSA J6J,7 SSA 24,5

$GI 629.0 SG2 438.3 THA 35.34 EL| 264.0 EL? 7?.? ALF 117.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH 0ATE NAY 5 1964 FLIGHT TINE 86.00 ARR|V4L CAT[ JUL 30 1964

N[LI C_ENTRIC COIN IC

RL 130.90 LAL .0O

RP ]08.90 LAP -3.29

RC 70.94? GL -17.25

PLAN[TO(ENTR[C CC_IC

C3 30.677 VHL S.539

LNTH AZNTH LNCH TJNE L-J TIME

90.00 O 3? IS 2470.86 -24.8S

90.00 15 47 SZ 4832,DJ lB.4|

I00.00 2 0 53 ZZOI.IO -Z6.07

]DO.DO 15 e 35 4S57.00 19.58

]10.00 3 14 Z3 1971.08 -29.35

110.00 16 9 54 4939.79 22,69

OIFFERENTIAL CCI_RECT|ON$

rOE .0880 rHA -.3642 TC9 .93Z? 8AU .2215

ROE -.1946 RRA .1930 RC9 .4090 FAU ,09964

F0£-J.5478 FRA-|,33ZJ gC9-Z.8|20 8SP |603

802 .2061 BHA .4|3| 8C5 .5400 FSP -944

GISTANCE Z59.744

LOL _24.55 VL 27.65| GAL -9.07 AZL 95.45 HCA 10?.45 SNA 193.46 ECC .Z056_ INC 5.44?5 Vl ?9.5??

LOP 53Z.0| VP 57.987 GAP -5.09 AZP 88.9? TAL _Z1.6Z TAP 5?9.0? RCA 106.Z8 APO 160.64 v? 34.799

GP 15.51 ZAL 149.65 ZAP 44,78 ETS 546,74 ZAE 148.56 ETE 49.07 ZAC 93.Z0 ETC Z69.14 CLP -47,36

0LA 4,87 RAL ?0.79 R&0 6368.Z VEL 1Z.33| PTH Z.ZZ YHP 4.65| OPA 59.50 RAP 115.?? ECC 1._049

JNJ LAT JNJ L(_tld_ |NJ RT ASC JNJ AZNTH ]NJ TIME PO C51 TIN JNJ Z LAT |NJ ? LON_

58.39 900.95 104,03 l 18 ?6 1870.9 -22.6_ 50.40

Z07,3| 298.04 68,I0 15 8 4 AZJZ.D 15.28 2D0.?3

38,Z0 500.60 105.17 Z 57 34 |601,1 -73.73 30.1_

|88,_4 _97.35 66.95 |6 Z2 32 5957.0 16.?9 181.00

19.62 299.48 108.56 ) A? 14 1371,1 -26.56 11.55

1?1.74 _96.00 63.?Z IT 2_ 94 3759,8 |6.96 _64.96

M|D-C(_JRSE EXECUT/ON ACCURACY ORBIT CETERNIN4TJC_N ACCURACY

SGT 348.Z SGR 355.3 SG9 325.5 ST 154.0 5R 210.T $S 662.9

RRT .Z940 RRF -.6789 RTF -.5908 CRT -.7407 CR$ -.8475 CST .3006

SG6 766._ RZ5 -.Z6?( R15 -,6532 LSA 688.7 M$A 163.9 SSA 2_.8

SGJ 616.6 SGZ 453.0 THA 4Z,7| ELI 256,4 EL2 _0,5 4LF 11_.85

LAUNCH 0ATE NAY 5 ]964 FLIGHT Tilt[ 88.0[I ARRIVAL CAT[ AUG ] 1964

HELIC_ENTRIC CON|C 0|STANCE 246.305

RL |§D .90 LAL ,00 LOt. Z24.59 VL 27,694 GAL -9.0Z AZL 99.56 HCA ||0.6| SNA 159.79 ECC .Z0|31 INC 5.5581 vl ?9._Z ?

RP 108._8 LAP -5.35 LC_' 395.|_ VP 5_.0_4 GAP -4.47 AZP _8,75 TAL Z_Z.Jl TAP 552.7Z RCA 106,83 APO 160.7? V? 54.8_4

RE 75.1|8 GL -|7,90 GP J6.72 ZAL J49,56 Z&P 49,27 Et5 34_.05 ZAE |49,34 Et[ 47.96 ZAC 94,5? FTC 269.49 CLP -47,0_

PLANE TOCENTRIC CON|C

C3 30.508 VHL 3.325 OLA 4.18 RAL 70.35 RA0 656_.2 VEL J_.9Z4 PTH _.22 vHP 4._97 0PA 40.84 RAP 111.7_ ECC 1.50_1

LNCN AZNTH LNCH 71ME L-I 7IN? IN| LAT |NJ LONG IN| RT ASC IN| AZNTH IN| TIME

90.00 0 41 30 Z447.75 -24.46 56.81 300._4 104,?_ I 22 |8

90.00 13 4| 40 483Z.54 18.92 Z08.78 Z97.85 68.39 15 2 1?

J00.O0 Z 4 48 2179.06 -25,67 36,69 299.97 105.87 Z 41 ?

100.00 |3 I 5 4376.26 20.09 |89.45 297.35 67,38 16 J7 I9

110,00 5 17 32 J95|.4Z -28.92 |8,Z5 Z98.82 109.07 5 30 4

|J0,00 J8 4 48 4376.66 _9._0 |7Z.79 295,84 64.J6 J7 J? 45

OZFFERENTZAL CC_'RECTI(_NS M_O-COURSE EXECUTION ACCURACY

TOE ,04_A THJ -,3893 TC3 .3006 B_U .2J97 $GT 523.9 $GR 566.4 SG3 360.|

HOE -.J8|? RHA .?|Z6 RC5 .4470 FAU .|0899 RRT .ZZZ? RRF -.?299 RTF -._723

g02-J.7549 gRA-1.4830 rC)-3.0929 89P 1597 SG8 ?72.9 R}} -.2629 R13 -.6904

8oE ,|68Z 8RA .4496 BC3 .5_87 FSP -1069 $GI 607,Z SG2 478._ TNA 54._4

PO CST TJN [NJ Z LATINJ ? LOnG

1847,7 -Z?.?D 48._7

4252.9 15.8_ 201.46

1379.1 o23.74 ?_.73

5976,3 16,85 187,13

1951.4 -Z6.05 10.73

9778,7 19.53 J63,57

C_'SIT _T[HMINATJC_N ACCURACY

ST 151.J 5R JBJ.D 55 7J4.7

ERr -.6742 CR$ -.8070 CST .1514

LSA 730.0 MSA /63.5 554 25.1

ELI ?06._ EL? 84.7 ALr l??.O?

LAUNCH O_TE NA_ 3 J964 FL|GHr TIME 90.01] ARR|VAL DATE _UG 3 1_64

HELI C_ENTRIC C(_IC

RL 150.90 L4L ,00

_P J08.86 LIP -9.38

RC 73.}17 GL -18.57

C5 50,36Z YNL 5,510

LNC_ AZNTH LN(H T|NE

90.00 0 48 11

90.00 19 33 53

100.00 ? 9 9

IO0.00 IA 55 58

110.00 3 Zl 7

110.00 16 0 ?

LOt. ?Z4._3 VL 27.7?9 GAL

LOP 598.33 VP 98.054 GAP

GP 17,99 ZAL 149.58 ZAP

CISTANCE 252.814

-B.96 A2L 95,67 HCA 1J5.78 SNA 134.0_ ECC ,19927

-5,88 AZP 88.52 TAL Z_2.47 TAP 956.Z5 RCA 107,_5

$3.96 EYS 349.44 ZAE 150.?Z E_E 53.7Z ZAC 95.50

DLA 3.48 R4L 70.4| HAG 6568.2 VEL 12.518 PTH Z.Z2 YHP 4.195 CPA 42.05

L-I TIME |NJ LAT |NJ L_G IN| R? ASC |NJ AZNTH |NJ T|M[ PO CST T|N

74Z4.75 -24.05 55.25 ?99.86 105.41 1 ?6 56 1824.7

483_.95 19,45 ?10,08 297.78 68,99 |4 56 43 4257.9

2137.12 -Z5.Z5 35.|9 299.48 106.53 Z 45 6 1557.1

4393.?9 20._9 190.68 297.Z9 67.84 16 12 l| 5993.8

1931.86 -28.48 16.90 ?98.29 109.76 5 35 19 1351.9

4593.8Z 25.?0 175.87 295.81 64.62 17 15 Z0 5799,8

]NC 3.6731 Vl ?9,327

APO 160.73 v? 54,810

£TC 269.89 CLP -51.78

RAP 109.91 ECC 1.4997

IN| 2 La¢ INJ Z LONG

-21.70 47.36

16._D 20Z.?l

-??.74 ??.?9

1_.4! 183,53

-?3.S? 8.97

?0,09 166.59

DIFFERENTIAL CC_RECTIONS MID-COURSE ExECUT]ON ACCuRAC_ C,RBIT D£/ERNIN4TION ACCuRAC_

TOE .0159 TRA -,4_57 TC9 .2544 BAU .Z|99 SOT 511,7 SGR 601.9 SG) _94.5 ST 155.7 5R 150.5 SS 765.3

ROE -.1280 RHA .?_O| RC3 .4_67 rAU .11813 RRT .0995 RRF -.7790 RTF -.|041 CRT -.5756 CR5 -,7795 CST -.1160

FDE-I.9678 FRA-I.8303 rE�-5.968| _5P |603 SG_ 790.0 RZ3 -,1489 RI9 -.76ll LSA 775.? NSA 166.6 53A ?Z,_

89[ .1770 eRA .4821 fiE3 .5402 FSP -117_ SGI 609.0 SG2 509.2 TH4 74.34 ELI 179,0 EL? 91,8 *LF 1?9.71

LAUNC_ _ATE MAY S 1964 FLIGHT TIM_ 9Z.C_O ARRIVAL CATE AUG 3 1964

HELIOCENTRIC CC_|C DISTANCE 259.954

RL 130.90 LAL .00 LOL _4.53 VL 27°754 GAL -8.91 AZL 99.79 HCA 116.94 SN*

RP 108.84 LAP -5.58 LOP 341.52 VP 38.078 GAP -3.32 AZP 88.28 TAL. ZZ2.?O TAP

RC 77._41 GL -J9.Z7 GP 19.33 ZAL 149.09 ZAP 58.83 ETS 330.95 ZA[ 130.91ETE

PLANETO(ENTRIC CONIC

C5 30.255 VHL 5.499 OLA Z.?? RAL ?0.57 RAD 83_._ VEL |Z.315 PTH _.ZZ VHP

LNCN AZMTH LNCH TIN[ L-J TJNE JNJ LAT ]NJ LONG IN| RT ASC JNJ AZNTH [NJ TiME

90.00 0 51 20 2401.56 -Z5.6Z 33,68 299.49 106,08 J 91 ZI

90.00 13 50 _3 48?4.09 19.94 Z||.4J _97,85 69.47 14 3| 39

JOO.OO Z 19 58 2133.03 -24.81 53.69 299.09 107.Z? 2 49 35

lO0,OO J4 SO 28 4813.80 21.I0 J91,93 297,36 68.5? 16 ? ?4

liD.DO 3 25 l0 1912.18 -28.02 15.35 297.87 110,43 5 57 Z

J]0o00 J5 3S 43 44J|.'42 74,2J 174,98 293.90 65,J0 17 9 |6

OlrKERENTIAL CC_RECTIONS MIO-COURSE EXECUTION ACCURACY

TDE -.OZZJ 7RA -.A635 7C_ .|568 8AU .2728 SGT 5J3.6 $G_ 647.5 SG3 478,6

ROE -.0889 RRA .24?8 RC9 .5283 FAU .IZ?OA RRT -.0700 RR_r -.8144 RTF .1017

FOE-2,|881FHA-|.?Sg5 F(9-5.8573 83P 1695 $05 825,8 R?9 .0349 R/9 -,8158

802 .0896 8RA .S777 8C3 .3517 FSP -J?�S SG| 6&5,9 SG? 517.2 TNA 98.76

J94.23 ECC .J9750 /NC 3,7943 Vl ?9,32?

359.6A RCA 107.77 APO ]60.75 V? 54.816

60,38 ZAC 96.7§ ETC 270,35 CLP -36.?5

4,0?40PA 43.5? RAP 107.76 [CC J.4976

P_ CST TiN |NJ ? LAT IN| ? LC_IG

J801.6 -?1.19 45.86

4?74.0 16.97 204.00

1355.0 -2?.?? ?3.85

40]3,8 J7,97 J_4,33

1517.? -Z4.98 7,7_

98JJ.4 ?D.65 ]6?.63

ORBIT 0£TERNZNATIC_ ACCuR4C_

5T J47.5 5R J?D.4 $5 8J6._

CRT -.3179 CR$ -.5701 CST -.58?6

LSA 871.6 N54 J67.0 55A 71.6

ELI 167.2 EL? 91.? ALe 145.86

1 ?89



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL, 1, 1964

LAUNCH OAT[ N•Y _ 196• FLIGHT TINt 9•.00 ARRIVAL OATE 4UG ? 1964

HELIOCENTRIC CONIC

RL |50°90 LAL .00

RP |08.BZ LAP -3.39

RC 79.78• GL -ZO,O0

PLANETOCENTR|C E(_4JC

C5 3o. JZe VHL 5.•89

LNCH AZNTff LNCH T|M[

90.00 0 56 59

90.00 13 Zfl J!

100.00 Z 19 17

I00.00 1• •5 35

II0,00 5 Z9 •Z

I)0.00 15 51 39

QISTANC£ Z65.803

LOt. 22•.53 VL Z?.?TZ GAL -8.B• AZL 93.9Z MCA IZ0.11 SNA 134.37 ECC .19597 INC 3.9227 vl Z9.5Z7

LOP _4•o70 vP 38.097 GAP -2.?8 AZP 88.03 TAL 2ZZ.81 TAP 3•2,92 RCA lOe.G4 APO 160.70 VZ 54.825

GP ZO,11 ZAL 1•8.70 ZAP 63.B4 [TS }SZ.SB ZA[ 15|,Z9 [T[ 67,8} ZAC 96.04 ETC Z?O.87 CLP -61.88

0LA Z.O} RAL ?0.4Z RAO 6568,2 ¥[L |2.}09 PTH Z.ZZ VHP 3.885 0PA 45.02 RAP 105.30 ICE 1.4958

L-! rlN£ IN| LAT INJ LONG |NJ RT ASC |NJ AZNTH IN| TIN( PO C$T TIN IN| Z LAT IN| Z LOnG

Z}?T.9• -Z}.17 SZ.IO Z99.ZZ 106.15 | }6 }7 17_.9 -Z0,65 44.35

4895°83 Z0.•5 Z12.81 298.01 69.98 14 46 •7 4Z95.8 |?,54 209,34

ZI|Z.51 -2•.35 }Z.|8 298.82 |07.89 Z 5• Z9 1512.5 -21.68 24,40

4636.49 Z|.6Z 193.Z? Z91.54 68.89 16 2 52 40}6.5 18,55 185.82

1892.10 -Z7.5• |4.19 297.5? IJI.I0 • I 14 ]Z�Z.I -24.•Z 6.41

• 4Z9.66 Z4.73 116.15 296.12 65.61 17 5 29 38Z9.? 21.Z3 168.75

01FFER[NTI•L CC_R[CTJONS

Y0£ -.0705 TRA -.518Z 1C3 .0650 8AU .2310

ROE -,0•58 RRA .Z638 RC3 .5699 FAU .I5•85

FOE-2.5996 FRA-|.8856 FC3-}.8753 85P 1857

80[ ,0839 8RA .5797 8C3 .5736 FSP -1398

NI0-CC_JR$[ EX£CUT|CN ACCURACY ORBIT 0[TERNINArION •CCuRACY

$GT 548,8 $(_ 685.2 $03 •59.2 ST 171.7 SR 97.2 $S 865.0

RRT -.267| RRF -.8469 RTF .3232 CRY -.5689 CR$ -,2715 CST -.6J05

$GB 8?7.9 RZ3 .1680 RI3 -.8362 LSA 8?2.5 NSA 161.0 SSA 20.8

SG| 718,6 $G2 50•.3 THA 115.02 ELl 187.9 EL2 75.6 •LF 159.19

LAUNCH OAT[ NAY 5 196• FLIGHT TII, IE 96.00 ARRIVAL 0ATE •UG 9 1964

HELIOCENTRIC CONIC 01STANCE 272.2•2

RL 150.90 LAL .00 LOt. Z'Z•.53 VL 27,782 GAL -8.71 AZL 9•.06 HCA 123.Z7 SNA I34.4• Ice .19•63 INC •.059• ¥! 29.52t

RP 108,80 LAP -3.39 LOP 547.8? vP 38.112 GAP o2.Z6 AZP 87.17 TAL ZZ2.80 TAP 9•6.08 RE• |08.28 APO |60.6| v2 34.831

RC BE.O•3 GL -Z0.71 GP 2Z.IZ ZAL |•8,Z0 ZAP 6_.94 [T$ 354._6 ZA[ |51,2• IT[ 75.82 ZAC 99.58 [TC 211,42 CLP -6?.]?

PLAN[TO(ENTR_C CCIN|C

C3 )0.032 VHL 5.•80 0LA I.Z? RAL ?0.5? RA0 65_.Z V[L 12.905 PTH 2,22 VNP }.777 OPA 46.52 RAP |02,56 ECC 1,4945

LNCH AZNTH LNCH T|14[ L-! TXN_ |NJ LAT |NJ LONG JNJ RT ASC [NJ AZNTH |NJ TIME PO CST TIN IN| 2 LAT IN| 2 LONG

90.00 1 3 J3 2}59.59 -22.68 50.48 299.06 |07.42 J •2 21 1755.6 -20.08 •Z.Y?

90.00 19 ZO 8 •9|8.62 ZO.98 Z|4.Z? 298,30 70.59 J4 42 7 •918.6 I8,15 206.75

I00.00 2 25 9 Z089._0 -2_.86 )0.69 298.65 "_ 08.56 2 59 58 1•89.5 -21,10 22.92

100.00 l• •0 59 •658.Z5 22.|• 194.66 297.85 69.99 15 58 31 •058.1 J9.14 181.J5

110.00 3 }• 45 1811o43 -27.0Z |2.8| 297,36 J|1.78 4 § 57 1211,4 -23.8Z 5.10

ll0.00 15 •7 46 ••48.76 25.26 |71.38 296.•6 66.17 |7 I 55 58•8.8 21.82 169.91

OZFFER[NT|AL C_RECTION$ NIO-CCmJRSE [XECuT|CIN ACCURACY ORS|T 0ETERN|NAT[ON ACCURACY

TO[ -.1282 TRA -.57•6 1C3 -.038• 8AU .2•55 SGT 6l?.l SGR 729.• SG3 485.7 ST 224.? SR 89,$ 55 910.6

ROE -.0023 RRA ,2181RC3 ,8|03 FAU .14|36 RR1 -,•_00 RRf" -.8736 RTF .5173 CRT -.167| CRS .ZOJ4 CST -.7598

r0[-2.5987 FRA-1.9168 FC3-•.0149 85P 2119 SG8 955.4 R23 ,2065 R|} -.8602 LSA 927,1NSA 166,7 SSA 20,0

BO[ .1Z83 8RA .6383 BC3 .6||5 FSP -1487 $GI 8Z0,l $02 •90.1 THA 124.76 ELI Z35,6 EL_ 54.8 ALF 161.99

LAUNCH 0ATE M4y 5 1964 FLIGHT TIN[ 98,00 •RRIVAL OATE AUG Jl )964

HELIOCENTRIC CO_I|C

RL 1_0.90 L•L .00

RP 108.7? L•P -3,58

RC 84,517 GL -21.80

PLAN[TC_ENTRJC CO_lC

C5 29.959 VHL 5,413

LNCH AZMTH LNCff T|N[

90.00 1 10 •

90.00 13 15 9

100.00 Z 31 38

lO0,O0 14 58 lY

)I0.00 } 40 25

110.00 15 •• |

0|STANCE Z18.651

LOL 224.53 VL 21.786 GAL -8.69 AZL 94,Z1 HCA 126.44 SNA 134.41 ECC .19546 INC 4.?065 VJ 29.5Z?

LOP 351.05 vP 38.|Z2 GAP -1.76 AZP 87.50 TAL 222.68 T•P 349.12 RC• 108,46 •PO 160.49 vZ 34,859

GP Z}.56 ZAL 147.60 ZAP 74.06 ITS 556.3| ZAE 150°?0 EI[ 84.01 Z•C ]00,76 [TC ZYZ.OJ CLP -lZ.57

0LA .48 RAL 70.81 RA0 6568.2 VEL 12.502 PIH 2.ZZ vHP 3,?01 0PA 48.01R•P 99.59 ECC 1.4950

L-| T|N( JNJ LAT IN| LONG |NJ RT A$C |NJ •ZNTH |NJ TIN[ PC) CST TIN IN| Z LAT IN| Z LONG

2528.22 -ZZ.|5 48.81 299.00 108.10 1 4_ 55 11Z8.2 -19.47 41.16

4942.15 2|.52 215.84 298,12 11.1• 1• 57 52 4542.7 ]_.75 Z08.26

2085.12 -23.32 29,03 296.5? 109.24 5 6 3 1465.1 -20.49 21.39

4681.08 22.68 196.15 298.28 69.99 15 54 18 4081.1 19,7fl 18_.58

18•9.92 -26.47 11.98 _97.Z5 112.46 • 11 15 1249.9 -25.19 5.15

• 469.04 25.81 I78.?0 296.92 66.7? 16 58 30 3869.0 22.•4 111.16

OJTF[R[NT[AL CORRECTIONS NJO-CCX)RS[ IX|CUT|ON ACCURACY _RB|T OETERN_NAIION 4CCUR•CY

YO( -,1954 TRA -.6391 TC3 -.JS|Z gAU .2670 $GT 718.9 $GR 774.9 SG5 507.5 ST 286.6 SR 104.0 $$ 954.7

RO( .0432 RRA .290• RC3 .6492 FAU .14637 RRT -.5953 RRF -.89_5 RTF .66| } CRT -.9281 CRS .6223 CST -.84 ?4

F0(-2.1824 rRA-Z.O•2• FC5-•.Z500 85P Z•83 SG8 1056,6 R23 .2J57 RI5 -.8840 LS• 988,2 NSA 166.0 $SA 19.1

80( .ZOO| BRA .70Z0 8C} .6686 FSP -1569 $GJ 94}.9 $GZ 474.7 TH• |31.43 ELI }02.7 EL2 }6.7 ALF 161.10

LAUNC_ oArE NAy 5 1964 FLIGHT TIN( 100.00 •RRIVAL 0ATE AUG 15 1964

H(LIC, CENIRJC CONIC 0|STANCE 285.032

RL 150.90 LAL .00 L(_. Z"24.53 VL 27.789 GAL -8.6| LAZL 94.97 HCA 129.61 SNA 134.45 (CC .J92•5 JNC 4.3662 Vl 29.527

RP |08°?5 LAP -3.36 LOP 35•.2Z VP 98.128 GAP -I.Z8 AZP 87.2l TAL 222.45 TAP 952.06 RCA 108.58 APO 160.33 V2 34.8•8

RC 88.602 GL -ZZ.•8 GP 25.01ZAL J•6.89 ZAP 79.15 [18 }58.49 ZA( 149,64 (T( 92.01 ZAC |02,16 EIC 272.61 CLP -18.01

PLAN_TC((NTR_C CON|(

C} _9.906 VHL 5.469 OLA -.57 RAL 7|.|3 RAO 65(_,2 V(L 12.900 PTH 2.ZZ VHP 5.655 0PA 49.•6 RAP 96.45 ECC 1.4922

LNCH AZNTH LNCH T|NI[ L-I T|N( IN| LAY IN| LONG IN| RT ASC IN| AZNTH |NJ TIN( PO CST TIN IN| Z LAT IN| 2 LONG

90.00 | |? 99 2_0|,48 -Z|,58 47.06 299.04 108.79 J 56 0 l?01.5 -18.81 59.•8

90.00 19 |0 9 4968.61 22.08 Z|?.53 299.86 71.80 14 32 58 •968.6 19.39 209,89

!00.00 Z 38 •9 Z038.65 -ZZ.?4 2?.97 298,60 |09,94 3 |2 48 1439.7 -|9.82 19.79

|00.00 |4 91 40 4?05,87 23,25 191.16 298.89 ?0.66 15 50 6 4J05.7 20.40 190.12

IJ0.O0 3 46 •0 1821,28 -2_.87 9.89 Z�?.ZA 119.16 • I? ? I221.3 -22.51 2.55

1J0,00 15 40 |9 •490.8] 26.99 J80,12 Z�?,S| 6?,44 J6 55 9 }890.8 23.10 112.51

O|FF(R[NT|AL CC_R(CTION$ NJO-COUR$£ IX|CUT|ON ACCURACY C_'B|T OETERNINATION ACCURACY

TO[ -.2128 TRA °,709? TC3 -,2?25 8AU .294| 8GI 850,6 _ 8|_.? $05 52|.5 ST 962,? SR |}•.3 $$ 995.1

ROE .0891RRA .298? Re3 .6894 FAU .|49|1 RRT -.6950 RRr -.9|28 RTF ,7589 CRT -.9821 CR$ .8}|5 CST -,8984

r0[-2.9339 FRA-2.0661 FC3-4.3|64 8SP 2914 $G8 |118,5 R23 .ZJ66 R13 -.90}• L$A 1052.8 NSA 165.1 SSA I_._

80[ .28?0 8RA .??00 8C3 .7}5? FSP -]620 $G] 1085.1 $GZ •59.? THA 136.?} ELl 386,0 EL_ _}._ ALF )59.93

I ?90



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNC_ D_TE NAY S 1964 rL_GKT 7|N[ ]DZ.DD ARRIVAL DATE AuG J_ ]964

HELI O<ENTR|C CONIC DISTANCE 29J.384

RL 150,90 LAL .00 LOL L-'_A,S3 vL ZT.TTS GAL -8.SZ AZL 94.54 HCA ]3Z.T6 SNA 134,39 CCC .19J56 gNC 4.54;3 vl 29.527

RP 108.72 LAP -3.53 LOP 357,40 VP 38.]3] GAP -.81 AZP 86.9] TJL ZZZ.]Z TAP 354.90 RCA ]08.65 APO ]60,13 v2 54.85?

RC 88.898 GL -25.44 GP 26,48 ZAL |46°06 ZAP 84.31 [TS .71 ZA[ ]48.10 IT] 99.48 ZAC 105.6] [TC 275.Z1 CLP -83.43

PLANETO(ENTR]C CONIC

C} 29.884 VHL S.467 OLA -1.29 RAL 71.53 RAD 6568.Z VEL 12.299 PTH 2.ZZ VMP 3.659 0PA 50.8? RAP 95.24 ECC 1.4918

LNCH AZN?N LNCH TIME L-] TIME |NJ LAT _NJ LONG JNJ RT ASC |NJ AZNTH |NJ TIN] PC) CST TIN IN; Z LAT IN; 2 LONG

90.00 ! 26 2 1273.01 -ZO.�A 45,Z2 299.18 109.5] 2 3 55 1675.0 -J8.09 37.70

90.00 13 5 l 4996.7J 22.66 Z19._8 299.94 7Z.55 14 28 ]7 4396.7 20.06 Z1i.67

IO0,O0 2 48 A8 20]Z.5_ -Z2.JO 23.6| 298.7Z JJ0.65 3 20 I9 IAJZ.6 -19.I0 IB.;O

100.00 ]4 26 57 4732.41 23,84 I99.53 299.53 71.41 ]5 A5 49 4132.4 ZI,OS 191.82

II0.00 _ 53 39 1803.22 -ZS,ZZ 8,33 297.33 113.88 4 23 42 1203.Z -It.?? .B?

JZO.OO ]5 )6 34 4514.50 77.00 ]8].70 298.24 68.]9 ]6 5_ 49 39]4.5 23.79 174.00

OlgFERENTIAL CCIi'RECTIONS M[D-COUR$[ EXECUTION ACCURACY ORBIT 0[TERNINA TION ACCURACY

TOE -.3594 TRA -.784] TC3 -.3987 eAU .3Z65 SOT ]003.8 $G_ 854.5 $83 5Z8.8 ST 450.4 SR 173._ SS 1028,9

R0E .1383 RRA ._0_9 RC3 ,7134 fAU ,14983 RRT -,7644 RRIr -.9Z68 RTF ,82Z2 CRT -.9945 CRS .9214 CST -,9286

F0£-}.0578 FRA-Z.0594 rC3-4,3407 BSP 34J2 5GB 13J8.3 RZ3 .2144 R|3 -.9188 LSA IIZ4,5 NSA 164.2 SSA IT.Z

DOE ._844 8RA .8409 8C3 .8]72 FSP -J655 SG] 1240.6 $GZ 445._ TH4 140.97 ILl 482.4 [LZ 17,5 ALF ]59.02

L4UNCH D4TE N4V 5 I964 FL|GHT TJl_ ]04.0{I ARRIVAL DATE 4UG ;T ;964

HELJO([NTR|C CONIC 0|STANCE Z97.708

RL 150,90 LAL .00 LOt. _4.53 VL 27.76Z GAL -8.42 AZL 94.74 HCA ]35,95 SMA 134.29 [CO .]9078 ]NC 4.?_55 Vl 29.527

RP I09.69 LAP -}oZ_ LOP .58 VP 38.J_10 GAP -.38 AZP 86.59 TAL Z2J.70 TAP 357.65 RCA 108.67 APO ]59°9] v2 34,_67

RC 9|.20_ GL -24.4_ GP Z?,97 ZAL 145.]1ZAP 88.90 ITS 5,|5 Z4[ 14_.14 [TF 106,l_ ZAC 105.09 [TC Z?_.79 CLP -_,76

PLAN[TOC.ENTRIC CONIC

(3 _9,903 YHL 5.488 OLA -Z.28 RAL ?Z,OZ RAO 8568.Z V£L 12.299 Pr_ Z.2Z VHP 3.652 OPA 52.27 RAP 90.0} ECC ;.492;

LNCM AZNTH LNCH TIME L-| T|l_[ |NJ LAT |NJ LOIqlG IN; RT ASC IN; AZMTH IN; TIME PO CST TIN IN; 2 LAT IN; Z LONG

90.00 ] _5 2J 2Z4_.]8 -ZOoZ3 43.Z5 299.42 110.Z4 Z I_ 44 1642,4 -|7.30 55.81

90.00 J2 58 36 5027.68 Z3,Z# 221.44 _0,78 75.41 14 Z_ 24 442Y,? ZO,T9 2J3.65

100.00 2 55 58 1983.41 -Z1.39 23,74 Z98.95 11].39 3 Z8 42 1383.4 -18.50 16.51

100.00 14 22 0 4781,87 24.46 Z01.49 _00.38 7_.26 15 4] 22 4161.9 21,81 193.70

1J0,00 4 I 27 1777,40 -Z4.50 6,67 297.52 I]4.62 4 3] 4 1177.4 -20.9? 359,_0

l;0.00 |5 32 4l 4540.84 27.65 183.45 299.J3 69.05 16 48 ZZ 3940.6 24.54 175,66

DIFFERENTIAL CCNRECTIONS NJ0-COURS[ [xECuT|ON ACCURACY OffSet 0[T[RMIN4T]ON ACCURACY

TOE -.4558 TRA -,881| TC_ -.5273 8AU .362J SGT ||7_.| SGR 987._ $G5 527,4 ST 549.3 SR 216.0 55 1058.?

RDE ,;834 RRA .5042 RC3 .7}84 FAU .14808 RRT -.8|I| RRF -.9_8] RTF .8630 CRT °,9953 CR$ .9609 CST -.9473

9D[-_.1424 FRA-Z.OI02 FC3-4.287] _SP 594| SGB ]470,9 R_3 ,ZI)] RJ3 -,9500 LS4 J20J.O MSA |65,_ $SA J6,J

8DE .49I$ 824 .9]33 8C5 .9057 FSP -J655 SGI ]405.? SG2 45_.] THA I44,61 ILl 590.0 EL2 19.4 ALF ;58.60

L_UNCH DATE NAY 5 ;964 FLIGHT T|NE I06,0C] ARRIVAL 0ATE 4UG J9 1964

HELI C_CENrRIC CON JC

RL ;50.90 LAL .00 LC>L _'24.53 VL 27,744 G4L

RP 108.65 LAP -),24 LOP 3.T7 VP 58.128 GAP

RE 93,5J3 GL -Z5.65 GP Z9.51ZAL 144.03 ZAP

PLANETC_ENTRIC CONIC

C_ 29.980 VHL 5.475

LNCH AZNTH LNCH T]N_

90.00 I 45 48

90.00 ]Z 55 46

100.00 3 5 54

;00.00 ]4 18 4|

llO.O0 4 lO ;Z

llO.O0 IS 28 52

DIFFERENTIAL CC_R[CT]ON$

TOE ~.56]7 TRA -.939] TC5 -.6544 _AU .4000

ROE .2_17 RR4 ,_008 RC3 .7534 FAU .14428

FOE-3.1953 FRA-I.9308 FC3-4,1665 88P 4504

80E .6076 8RA ,986l 8C3 .9979 FSP -J636

0IST4NC[ 504.006

_8,51 aZk 94.95 HC4 I39.13 $NA 154.16 £CC .I9010 INC 4.95_4 vl 29.52?

.05 AZP 86.Z5 TAL 221.18 TAP ,31RCA 108.65 APO 159.66 vZ 54.877

9_,44 ITS 5.77 ZA[ 145.85 [T( |]Z,03 ZAC ]06.64 [TC 274.55 CLP -95.95

OLA -_.37 RAL 7Z.80 240 6568,Z VEL I2,303 PTH _,22 VHP 5.693 DPA 53.6T RAP 86.9J [CC 1.4954

L-| ?]ME INJ LAT ]NJ L_ING ]NJ RT A$C ]NI AZHTH ]NJ TIME PC' CST TIN ]NJ 2 LAT]NJ 2 LONG

2Z09.08 -19.43 41.15 299.78 _11.01 2 Z_ 5? ;609.; -16.41 5_.77

5062.25 Z3.93 2Z5.76 301,78 74.40 14 I8 8 4461.3 _1.56 215.59

1951.76 -ZO,59 2I.?Z 299.50 I|Z.|6 5 58 5 135],8 -17.4! J4.3B

4794.81 _5.15 203.7] 501.40 73.Z5 15 38 36 4J94.8 2Z.59 195.85

1749.4} -Z_,69 4.89 297.8Z 115.59 4 39 ZI ]J49,4 -20.07 557.62

4569.90 28,34 I85.44 _O0,Z] ?0.04 I6 44 42 3969.9 25.36 177,54

N|0-COURS[ [xECuTICIN ACCURACY %_RSIT CETERN]NAT]ON ACCURACY

SGT 1352.] SGR 9J5._ SG3 519.] ST 658.1 SR 26i.4 S$ 1085.5

RRT -.843| RRF -.9471RTF .8897 CRT -._937 CR$ .9_02 CST -.9594

$G6 1653,0 RZ5 ,2131RI3 -.9585 L$A I285.5 MSA 16_,7 SSA 14.9

SG] J577.6 SGZ 4ZZ,I THA I47,68 ELI 707.6 EL2 27,2 ALF ;58.43

LAUNCH OAT[ NAY 5 1984 FLIGHT TIN(: I08.0O 4RR]V4L DATE AUG ZI 1964

HEL|O(ENTR]C CONIC

RL J50.90 L4L .00

RF J08.8Z LAP -3._8

RC 95.829 GL -28.94

PLANE?C_ENTRIC C(_|C

C3 30.J58 VHL 5.4_O

LNCH AZNTH LNCM TIM'[

90.00 ! 57 33

90,00 ;2 47 J9

1OO.OO } 16 45

lo0.o0 J4 IO 48

110.00 4 20 3

l|O.O0 15 23 59

DIFFERENTIAL CORRECTIONS

TOE -.8778 TRA-I.0]68 TC5 -.7784 gAU .4_86

ROE .Z813 RR4 .Z930 RC3 .7630 FAU .1384_

FOE-_._|45 FRA-|.SZ]5 FC_-3,977] _$P 50_]

8DE .73_9 8RA 1,0582 8C3 ].0886 rSP -I592

0ISTAMC[ 510.278

LOL 224.53 VL 27.722 GAL -8.19 AZL 95.Z0 HC4 142.30 SNA 153.99 [CC .18951 INC 5.2013 V; 29.5Z 7

LOP 8.9_ YP _8.]ZO GAP .48 AZP 85.88 TAL 2Z0.58 TAP Z.88 RCA ]08.80 4PO 159,38 v2 34.8#8

GP 5I.J4 ZAL 142.80 ZAP 97.86 ITS 8.57 ZA[ ]41.29 [T[ Jl?.OZ ZAC 108.50 [TC 274.87 CLP -98.96

DLA -4.58 RAL 73.27 RA0 656_.2 VEL |2.309 PTH 2,Z_ VHP 3.764 DPA 55,12 RAP 83,92 ICE 1.4960

L-] ?]M I[ INJ LAT |NJ LC_IG |NJ RT ASC |NJ AZNTH ]NJ TIME P_ CST TIN INJ Z LATINJ 2 LONG

2172.48 -18.51 38.83 ]00.28 111.81 2 33 46 1572.5 -I5.40 31.55

5|01.49 24,83 228,45 ]0Z.99 75.58 J4 |2 20 450].5 22.40 2;8,46

1917.03 -]9.88 ]9,54 199.77 112.96 3 48 4Z 1517.0 -16.4J JZ.Z8

4832.]8 2S.84 ZOO,Z6 ]0Z.63 74.42 J5 3| ZO 425Z.? 23.45 198.28

1718,83 -21.78 Z.98 198.25 J16.20 4 48 42 1]18.8 -19.08 555.81

4603.]4 .29.09 187.74 ]0].50 7].Z1 ]6 40 42 4003.1 26.25 IT9,7;

MID-COURSE [X£CUTIOk ACCuRACy ORBIT _[T[RMINATION ACCuRACy

$GT J536.4 $GR 9_9.Z $83 503.5 ST 7?6.6 $R 508.6 SS ;;07,6

RRT -.8651 RRI r -.9551 RTF .9076 CRT -.9916 CRS .9900 CSr -.96?6

$88 J_00.7 R_ ,2]_Z RJ3 -.9446 LSA J577.9 M$A ;6_.3 $SA ;3.7

SGI J752,? SG2 4]2,9 TH4 150,32 ELI 854.9 ELZ _?.I ALr 158,45

I?�l



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH OAT[ M•Y 5 J96•

HEL[OC[NTRIC CONIC

RL 150,90 LAL .00

RP IDB,59 LAP -}.]1

RC 9B.l•8 GL +ZB.39

PLAN(TOC[NTRIC CONIC

C5 10.411 VHL 5.513

LNCH AZNTH LNCH TIN{

90.00 Z 10 56

90.00 IZ 39 38

IO0.00 3 29 27

100.00 14 4 8

JJO.00 4 _I ]4

110.00 15 18 50

FLIGHT TIN] liD.00 ARRIVAL 0ATE AUG 23 196•

01STANCE 316.525

LOt. Z24.53 VL 27.696 GAL -8.07 AZL 95.49 HCA 145.48 SNA 133.80 [CC .JBgO0 JNC 5.4878 Vl Z9.5Z7

LOP 10.]3 VP 38.1IZ GAP .85 AZP B§.•7 TAL 219.90 TAP 5.38 RCA ]08.5] APO 159,09 vZ 34.899

GP 3Z.91ZAL 141.)9 ZAP ]OI.SZ [TS 1|.59 ZAE 138.5Z EYE lZI.ZO ZAC 110.09 ETC 275.36 CLP-105,?6

0LA -5.95 RAL 74.02 RAG 6568.Z VEL lZ.5ZO PTH Z.Z2 VHP 3.864 CPA 56.70 RAP 81.08 EEL 1.5005

L-J TIME IN] LAT IN] LOI¢G IN] RT ASC JNJ AZNTH IN] TIN[ PO CST TIN IN] Z LAT IN] 2 LONG

2131.78 -17.48 36.31 _00.93 112.64 Z 46 28 1551.8 -]4.26 29,11

5146.?Z Z5.56 ZZ9.54 304.45 76.95 14 5 45 4546.7 25.31 Z21,•7

]878.47 -18.64 17.J5 500.4I ]13.80 4 0 46 ]278.5 -15.27 9.99

4875.Z6 26.59 Z09.Z4 304.1Z 75.8| 15 25 Z3 4Z75.3 Z4.58 Z0|.1•

|685.0_ -ZI.?5 ._kO 298,83 ]1?,04 • 59 ZO I085.0 -17.95 353._

4641.47 29.90 ]90.43 _O5.06 72.61 16 36 IZ 4041.5 27.25 182.Z6

DIFFERENTIAL CC_'RECTION$ NI0-COURS[ [X[CUTION ACCURACY O_BIT 0[T[RN|NATION ACCURACY

TO[ -.8059 7RA-1.0933 TO3 °°8900 8AU .4774 $GT J?Z5.0 $GR 959.8 $63 482.3 ST 905.2 SR 359,2 S$ 1127,8

ROE .3342 RRA .28|7 RC3 ,7662 FAu .l_I04 RR7 -.8806 RRF -.9620 RTF .9199 CRT -.9896 CRS .9953 CS_ -.9735

FO[-3.2056 FRA-1.6918 rC3-3.7305 85P 5675 SG8 1972.3 R23 ,2188 RI3 -.9493 LSA ]•81.2 NSA J62.3 SS• 12.•

BD[ .87Z5 eRA I.IZgO 8C3 |.I745 FSP -]535 SG| 1930.1 $GZ 406.1 THA 15Z.55 ILl 972.7 ELZ 48.1 ALF 158.51

LAUNCH DATE NAY 5 1964 FLIGHT TIN( I|Z,00 ARRIVAL 0ATE AUG 25 1964

H£L;OCENTR|C CC_IC 0]$TANC[ 3Z2.748

RL 150.90 LAL .00 LOL _4.53 VL 27.667 GAL -7.94 AZL 95.8Z HCA 148.66 SNA 133.58 [CC .18856 INC 5.82•?

RP |08.55 LAP -).03 LOP 13.32 VP 38.10I GAP |.Z3 AZP 83.0Z TAL 219.14 TAP 7.80 RCA I08,39 4PO 158.77

v] 29.527

V2 34.911

RC ]00.469 GL -_0.04 GP 34.88 ZAL 139.79 ZAP 104.95 ETS 14.84 24[ 135,57 [TE ]Z4.65 ZAC ]IZ.09 £TC 275.BJ CLP-]0_._

PLAN( TOC[NTR|C CONZC

C3 30.850 VHL 5.554 OLA -7.5| RAL 74.88 RAO 656_.2 VEL ]_.338 PTH Z.ZZ VHP 3.998 0PA 58.•7 RAP 78.39 [CC 1.5077

LNCH AZNTH LNCN TIN( L-| T|N( IN] LAT JNJ LCIklG |NJ RT A$C JNJ AZHTH |NJ TIME PO C$T T_N IN] 2 L•T IN] 2 LONG

90.00 2 26 ZID 2085.93 -|6.25 3_.50 30|.B0 113.5| 3 l 6 1485.9 -]2.94 26.39

90.00 IZ 3| Z4 5199,76 Z6.|Z Z3_.24 306.2Z 78.66 13 58 4 4599.6 24.29 225.04

|OO.OO 3 44 4 ]835.I_ -I7.4_ 14,5J 30|.24 1|4.67 4 |4 40 1235,2 -13.96 7.44

100,00 13 56 Zl 4925,77 27._8 2|2.79 30_.93 77.52 15 18 27 4325.8 25.39 204.55

IJO,00 4 44 5 I647.Z7 -Z0.57 358.6| 299.61 ]17,93 5 II 5_ 1047.3 -]6.67 35|.65

1]0.00 15 lZ 50 4686.4Z _,77 193.64 304.95 74.33 16 30 56 4086.• 28.32 ]85.30

OIgr[R[NT]AL CaqRECTi(3NS NI0-COURSE [x[CUTION ACCURACY C_[T CET[RNINATJON ACCURACy

TOE -.9•85 TRA-I.16?5 TC3 -.99_1 BAU .5148 $GT I908.3 $GR 975.5 5G3 454.8 ST ]04•.4 $R 4i].9 $5 1143.0

ROE .5904 RRA ,2654 RC3 .760Z FAU ,IZ188 RRT -.8907 RRF -.9676 RTF .9283 CRY -.9878 CR5 .9980 CST -.9779

F0[-3.]7J6 FRA-I.5386 gC5-3.4203 BSP 6Z48 $GB Z|43.Z RZ3 .ZZ44 RI_ -.95_5 LSA 1593.0 NSA 162.9 55• ]l,G

BO[ I.OZ_5 8RA J.I97] 6C3 1.Z483 FSP -]445 56! Zl05.Z SG2 40].9 THA 154.52 [L1 1]2].1 [LZ 59.8 ALg 158.65

LAUNCH 04r[ MAY _ 196• FL|GHT TIME 114,_ •RRIV•L C•T[ •UG 27 1964

HELI_ENTRIC CONIC

RL 150.90 LAL .00

RP 108.51 LAP -2.94

RC 10Z.790 GL -31.9•

PL•NErc_ENTRI{ CONIC

C3 3|,533 VHL 5.6|5

LNCH AZMTH LNYH T_M[

90.00 2 44 Zl

90.00 12 2] 7

_00.00 • l B

100.00 13 •7 l

IJ0.00 4 59 0

110.00 15 5 38

OISTANC[ 328.947

LO_ Z24.53 VL 27.635 GAL -7.80 AZL 96.23 HCA 151.84 SN• 133.34 ECC .IBB20 [NC 6.Z295 Vl 29.5Z7

LOP 16.51 VP 36.088 GAP 1.60 AZP 84._0 T•L Z]8,_ TAP 10.J_ RCA 108.2_ •PO ]58.44 V2 34.922

GP 57.14 ZAL 157.95 ZAP 107.89 [T$ 18.40 ZA[ 132,42 [T[ 127.48 Z•C 114._8 [TC 276.23 CLP-I12.67

0LA -9.31RAL 75.85 RAO 6568._ VEL IZ.366 PTH Z.Z3 VHP

L-I TIN[ ZNJ LAT INJ LONG INJ RT ASC INJ •ZNTH ]NJ TIN[

2033.53 -1•,80 30.33 502.95 ]l•.•Z 5 18 14

_265.]8 26.89 237.72 308.39 B0.78 13 48 50

1785.81 -]6.01 11.54 302.34 115.59 4 30 54

4986.1_ ZS.ZO Z17.09 308.14 79.64 ]5 I0 7

]604,60 -19.19 356.07 300.63 118._5 3 25 45

4740.I0 31.70 197.55 307.Z_ 76.47 16 24 3_

OIFFERENTIAL CCRRECTION$ NI0-COURS[ ExECuTION ACCuRAC_

10[-1.1105 TRA-l.2394 TC3-1.0733 BAU .5512 SGT 2092.6 SGR 991.3 SG3 423.3

ROE .4545 RRA .2458 RC3 .7468 FAU .11167 RRT -,_973 RRF -.97Z6 RTF ,9344

r0E-5.1lTB FRA-1.3769 FC3-3,0659 BSP 6840 568 2315.5 RZ3 .2307 R13 -,9551

80E 1.1998 8RA 1.2655 8C3 1.3075 FSP -1350 $61 ZZ_O,5 $GZ 401.2 THA 156.18

4,171 CPA 60,52 RAP 75.76 ECC 1.5190

PO CST TIM JNJ Z LAT IN] Z LONG

14_3.5 -11.59 2_.32

• 663.2 25.54 229.39

1185._ -]2.4_ 4.57

• 386.| 26.•8 208.71

1004.6 -15.19 549._5

4140.I Z9.51 189.03

ORBIT O£TERNIN_TION •CCURACY

5T 1197,1 SR 470.4 55 1137,4

CRT -.9865 CRS .9993 CST -.9813

LSA 17Z2.5 MS• 164.0 551 9,6

ELI 1284,1 ELZ 72._ ALF 1_8.74

LAUNCH OAT[ NAY 5 ]964 FLIGHT TIN( 116,00 ARRJv•L C•TC _UG 29 1964

HELIOCENTRIC CONIC 0I$TANC[ 335.123

RL 150.90 LAL .00 LOL Z_4.53 VL Z7.599 GAL -7.65 AZL 96.73 HCA 155.01 $N4 133.08 (CC .18791 INC 6.7284 VI 29.527

RP |08.48 LAP -Z.SA LOP 19.70 VP 38.074 GAP 1.96 AZP 83.90 TAL 217.43 TAP |Z,44 RCA 108,07 APO 158.09 v2 34.93_

RC ]05.1]1 GL -34.15 GP 39.80 ZAL 15_.8| ZAP 110.Z7 [T$ ZZ._3 ZA[ 1Z9.03 ET( 1Z9.78 Z4C 117.06 [TC Z76.7_ CLP-ZJ6.S]

PLAN(TC_TNTR]C CONIC

C3 32.587 VHL 5.709 0LA -11,41 RAL 76.94 RA0 6568.3 VEL 1Z.408 PTH Z.Z4 VHP 4.395 OPA 62.95 RAP 73.04 [CC 1,5365

LNCH AZMTH LNCH TIN( L-] TIN( IN] LAT |NJ LONG IN] RT ASC |NJ AZNTH |NJ TZNE P_ CST T|M JNJ 2 LAT IN] 2 LC_IG

90.00 _ 5 51 197Z.51 -15.06 26.71 _04.43 115.3§ 3 _8 45 137Z.5 -9,55 19,_0

90.00 12 8 ZZ 5340.75 Z?.6Z Z43.28 311.08 83,47 13 57 23 4740.7 26,42 234.81

100.00 4 2] Z6 17Z8.65 -14.30 8.16 303,81 116,53 4 50 ]4 1128,7 -10,62 ],30

JO0,O0 J3 55 28 5059.84 Z8,98 22_.42 310.89 82.35 14 59 48 4459.8 2?.62 Z13.89

110.00 5 J6 39 1555.75 -J7.56 35_.ZZ _0Z.00 |_9.8| 5 42 34 955,7 -13.•6 346.51

110,00 14 56 45 4803.51 32.63 Z0Z.4Z 310.Z0 79.21 16 16 50 4205.5 30.80 J93.68

OIFF[R(NT|AL CCI_R(CTZONS N|0-COUR!_[ (X(CUTJON ACCURACY Oi_61T 0(T(RMINA TION ACCURACY

T0[-1,2996 TRA-].}084 TC3-|,1318 8AU .5847 $GT ZZT_.9 SG_ |003.9 $63 386.7 ST 1365.5 SR 533,4 S$ 2167.2

RO[ ,5266 RRA .Z|99 RC3 ,TZII FAU .J0009 RRT -.9006 RRF -.9767 RTF .9_87 CRT -.9_51 CR5 .9998 CST -,9841

F06-5.039! FRA-I.2016 gC3-Z,6592 BSP 7397 SG8 2484.7 RZ3 .2378 RI3 -.9570 LSA J866.5 NSA 165.6 554 _.2

BOE ].4022 8R_ 1.3268 8C3 1.3420 rSP -J231 SG| 24_1,6 SGZ 404.6 TH4 1_7.67 EL1 J463,5 EL2 _5.5 ALr J58.87

] 792



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

HEL[C(ENTRIC CCeaZC DISTANCE ]4].272

RL 150.90 L4L .00 LOL L_4.5] YL 27.562 GkL °7.49 AZL 97.36 HCA 138.19 SNA ]5Z.B0 ECC .|8768 IN[ 7.3626 ¥] 29.527

RP ]0#.44 LAP -2.73 LOP 22.89 VP 38.058 GAP 2.50 4ZP 83.]6 TAL 2}6.42 TAP ]4.67 RCA JD7.88 APO 157.73 v2 34.947

RC |07.4Z8 GL -36,77 GP 42.96 ZaL ]33.30 ZAP 111.99 ETS 26.74 Za[ ]Z3,32 ETE 151.68 ZAC 120.27 [TC 277.Z0 CLP-|2D.7B

PLAN[TC_[NTR|C CONIC

C5 34.230 VHL 5,85| DLA -13.9] R&L 78.20 RAD 6568.5 V[L ]2.4?4 P?H 2,26 VHP 4,686 0Pa 6§,90 RAP 69.89 ECC 1,5633

LNCM AZNrH LNCM riME L-} TIME IN] LAT |NJ LONG IN] RT A$C IN] AZMTM IN] TIN[ PC) CST TIN IN] 2 LAT "IN] 2 LONG

DO.DO 3 32 15 1899.76 -]D.DO 22.45 }06.49 516.30 4 3 54 1299.8 -?.26 ]5.64

90.00 ]1 51 59 5438,30 28.12 Z_0,36 _14.46 86,98 1_ 22 37 4838.5 22.45 2Al.??

100.00 4 46 14 J66].03 -_2.20 4._2 305.82 ]]?,5O 5 ]3 55 J06].0 -8,42 357.4?

100.00 13 20 41 5152,26 29.63 229,22 514.36 85.86 ]4 46 55 4352.3 28.74 220.53

1]0.00 5 37 59 ]498.93 °]5.60 349.9? 303.86 120,81 6 2 58 898.9 -lI,40 343.39

110.00 14 45 25 488T.]3 35.30 Z08.65 313.9] _279 16 6 32 4287,] 3_.15 199,66

0]FFERENTIaL CC_R[CTION5 NIt-COURSE ExECUTiON ACCURACY ORBJT DETERM}NATIC)N ACCURACY

TD[-1.5308 TRa-].]7?} TC3-].|599 8AU .6158 SGT 24_3.5 SGR 1017,0 SG5 566.9 ST 1556,5 SR 603.9 S$ 1175.1

ROE .6135 RRa .1829 RC3 .6823 FAU .08768 RRT -.9008 RRF -.9797 Rrr .9424 CRT -,9843 CR$ .9998 CST -.9866

_DE*2.9442 FRa-].O_aO FC3-2.2J75 83P 7996 SGB 2656.0 R23 .2439 RI] -,9588 L$A 2014,7 M$A ]67.7 $54 6.8

BDE J,6491 era 1.3899 BE3 1.3457 FSP -1109 SGI 2623.6 $G2 413.1 THA ]58.98 ELI 1666.6 EL2 99.4 AbF ]39.D2

L4UNCH DArE M4Y 5 J964 fLIGHT TIN[ }ZO.O0 aRRIVAL DATE $EP Z 1964

HEL}(XENTRIC CONIC

RL 150.90 LaL ,00

RP ]08.4D LAP -2.6]

RC 109,24] GL -39.90

PLaNETOCENTR]C CONIC

C3 36.865 VHL 8.07Z 0LA -]6.gz RAL

LNCH AZNTH LNCH T_N_ L-J TIME INJ LAT

90;00 4 6 2 1809.87 -B.I4

90.00 l] Z9 53 3565.63 28,Z?

JOD,DO _ 17 A3 }_?B.57 -9.37

100.00 ]3 0 33 _Z?Z.16 29.89

]10,00 6 4 40 143|,51 -13.Z2

]}0.00 ]4 30 28 4991.99 ]4.}]

OIFFERENTIAL C_RECT[CIq$

TO[-].8246 TRA-1.443| TC]-].|4_a BAU ,64|0

ROE ,?]57 RRA .14Z1 RE3 .6212 F4U ,02399

FD[-Z.BJgJ FRA -,BAZ3 rc3-l.7375 85P 8527

BOE 1,9600 eRA 1.4501 BC3 1.3007 rSP °96]

DISTAN(E 547,408

LOt. Z'_4.53 VL 27.5ZZ GAL -?.5Z AZL 98,20 HCA 161,37 SMa 132.51 [CC .18731 IN[ 8,2022 V] 29.527

LOP Za. DB VP 38.04] GAP 2.64 4ZP 8Z.ZZ TAL 213.46 TAP }6.84 RCA }07.66 APO 157.36 V2 34.960

GP d6.89 ZAL 130.30 ZAP 112,89 ET$ 31,77 ZAE 1Z1.I4 ETE 133,_? ZAC ]Wa.]9 ETC Z27.83 CLP-124.69

TD,6T RA0 6_68.4 VEL |Z.ST9 PTH 2,28 VHP 5.089 DPA 69.48 RAP 65.56 [CC ].6067

]NJ LONG JNJ RT k$C |NJ AZNTH JNJ TIME PO CST TJM INJ 2 LAT]NJ Z LONG

]?.Z9 309.43 117.Z2 4 36 12 1_09.9 -A.A3 ]0.57

259.62 318.?6 91.64 13 Z 38 4965.6 28,20 251.00

339.5_ _08.66 IJ#,46 5 44 2 978,6 -3.69 352.88

238,12 318.80 90.54 14 28 43 4672.Z 29.64 229.32

346.21 _06.50 121.8Z 6 28 3J 831.5 -8.92 339.73

216.76 3J8.71 87,_6 |5 53 38 4392.0 33.39 Z07.59

MJ0-CC_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5cr Z630.0 _GR }OZZ.2 503 302.0 ST 1774.5 SR 6?7.0 53 1175.1

RRT -.8962 RRF -.9809 RT_ .9434 CRT -.9856 CR$ .9995 CST -.9888

SGB _82J.6 R23 .2489 R]3 -.9603 LSa 2226.9 M$4 ]7D.4 SSA 5.4

SGl 2789.0 $G2 427.6 rHA ]60.31 ELI 1895.# EL2 114.1 AL_ 159.35

LAUNCH 0ATE NaY 3 1964

HELJC_ENTRIC CONIC

RL 150.90 LAL o0O

RP 108.56 L4P -2.A9

RC 112.049 GL -43.?I

PLaNET_(NTR[C CON]C

C3 41,311 VHL 6.42?

LNCH aZNTN LNCH TIN}

90.00 A _2 2J

90.00 10 5T 39

lOO.O0 6 0 B

JOO.O0 ]Z 32 32

110.00 6 39 33

110.00 IA 9 37

FLIGHT TIME JZ?.00 ARRIVAL CAT[ SCP 4 1964

DISTANCE 355,514

LOL _:_4._3 YL _T,480 GAL -7.14 AZL 99.37 HCA 1(,4.55 SNA 132.21 ECC ,]674] INC 9.3T36 vl 29.5_7

LOP 29.28 VP 38.023 GAP 2.96 AZP 80,96 TAL 214.40 T4P 18.95 RCA 107,43 APO 136.99 VZ 34.973

GP 5].T4 ZAL |26,65 ZAP J12,79 ITS 37.68 ZAE ]16._9 ErE J35,]9 ZaC J29.CT £TC 278,78 CLP-128.?2

CLA -20.59 RAL 81.43 R_D 6568.6 VEL 12.?35 PTH 2.32 vHP 5.668 DPA TS.T8 RAP 56.17 ECC 1.6799

L-| TIME IN] LAT IN] LONG IN] RT ASC ]NJ AZMTH IN] TIME PO CST TIN INJ 2 LaTINJ 2 LONG

169}.52 -4,40 _0.60 313.83 118.00 5 20 32 1091.5 -.62 5,96

574].53 27.27 _T2,4_ 324.17 92.95 12 _3 20 5]41.5 26.09 Z65.86

]4TZ.74 -6,08 553.60 312.95 ]]_,32 6 24 4] 872.T -2.]_ 347.04

5435.54 29.J7 250.Z0 324,46 96.85 ]A 3 8 4835.5 29.8] 241.45

]349.2} -]0.22 341.?2 310.41 122.80 ? _ 2 749,Z -5.65 335,38

3151.84 35.98 227.62 324.99 94.0} ]5 3_ 9 4531,8 34.16 Z18,43

OIFFEREHT[AL CC_RECTIClIN$

TOE-2.2290 TRa-I.5]03 TC3-1.0679 BAu .6_88

ROE .8366 RRa .0744 RC3 .5312 FAU .05944

FOE-2.66_6 FRa -.663_ FC3-}.2437 8SP 909]

9_E Z.35D8 eRA J.Sl2l 8C3 J.5928 FSP -806

M}0-COURSE ExECuTION ACCUR4C_

SGT 28]0.9 SGR 10lS.T 503 253.5

RRT -.8848 RRF -,9785 RTF .949!

SG8 2988,I RZ5 .2501R]3 -.9628

SGI 2954.1 SG2 449.4 THA J6].87

ORBIT DETERMINATION aCCURaCr

ST 2035,T SR 746.3 $S 1162.5

CRT -.9#29 CRS .9987 CST -.9910

LSA 2454.8 MSa 123.4 SSA A,1

ELl 2|62,5 EL2 ]29.A ALF J60.09

LAUNCH DATE MaY _ 1964 FLIGHT TIN(E IZ4.00 aRRIVaL DaTE SEP 6 1964

HELI O(ENTRIC CONIC

RL ]_0.90 LaL .00

RP 108.52 LAP °2.35

RC ]]a,353 GL -48.32

PLANETC_ENTR}C CONIC

C3 A9.505 VHL 7.03_

LNCH 4ZNTH LN_H T_

90.00 6 6 8

90.00 lO ] 46

100.00 ? 4 la

JO0,OO lJ 46 21

110.00 • 28 39

110.00 13 38 25

DIFFERENTIAL CORR£CTZON8

TDE-Z,8589 TRA-I._76_ TC3 -,9J40 _AU ._

RDE .9543 RRA -.0446 RC3 .3982 rau .0440]

FDE-Z.41]? FRA -.4884 re3 -.7696 8SP 965J

BOE 2.9950 eRA }._?TZ 6C3 .9969 FSP -636

DISTANCE 359.593

LO_ _Ao53 VL 21.456 GAL -6.95 AZL IOI.}} HCA 167.TZ SHA 531.89 ECC .J8733 |NC]I.; 340 v] 29.32T

LOP 38.47 VP 38.003 GAP 5,27 AZP 29.11 TAL 213.28 TAP 20.99 RCA lOT.t8 APO 156.60 VZ 34,986

GP 57,83 ZAL ]ZZ,]Z ZAP J|J,AZ ETS 4_.OJ Z_[ JlO.43 ETE }37.89 2AC J35,22 ETC 280,45 CLP-_33,35

DLA -Z5.lZ RAL 83.6? RA0 656_.6 ¥[L |3.022 PTH 2.39 VHP 6._77 0PA 78.50 RAP 41.36 £CC }.8147

L-J TIM1} IN] LAT _NJ LONG IN] RT AS[ IN] AZNTH IN] TIN[ PO [ST TIM ZNJ _ LaF _NJ _ LONG

]507.33 1,33 .3_ 325.29 11_.28 6 5} 13 90?.3 5.30 353.66

?28,35 2_.23 313.61 330.4] 106.62 }0 13 55 128.6 23.29 305.55

1359.75 *.93 345.12 319.9J 519.88 T 26 ]4 719.T 3.03 338.64

3679,43 2_.93 26?,5? _J.26 J05,45 J3 _j D 5079,4 27,60 239,26

}243,12 -6.26 356.06 316.62 }Z_.67 7 49 22 643,2 -1.79 329.82

5328.77 32.0_ 242.6? 333.00 102.67 ]3 7 14 4?28.8 33.43 233.73

N_O-C_ £K_CUT_ON ACCURACY OR_ZT DETERMINATiON ACCURACY

$GT _O0}.S $GR 938.9 $63 201.! ST 2330,9 SR _7T,4 S$ 1146.4

RRT -._4_ RR1 r -.9649 RTF .9_46 CRT °.9806 CRS .996T CST -,9932

SG_ 3150,9 RZ3 .2454 R}3 -,966} LSA 2722,9 NSA IT6.9 SSa _.0

$GJ 3JJ4o2 SGZ 4?9.6 THA 564,34 ILl _47]._ EL2 145,] ALF ]6J.97

]793



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. !. 1964)

LAUNCH D4T[ NAT _ 1964 FLIGHT TIN| |26.00 ARAIVAL OAT[ SEP 8 1964

HELIOCENTRIC COI|C 0|STANCE 365.635

RL 150.90 LAL .00 LOL 224.53 VL 27.391 GAL -6.75 AZL 104.09 HCA 170.87 SNA J3J.57 [CC .18733

RP |06.28 LAP "Z.Z| LOP 35.6? VP 37.98) GAP 3.5? AZP 76.08 TAL 2|Z.J0 TAP ZZ.9? RCA |06.SZ

RE 116.646 GL -S4.DZ GP 63.56 ZAL |16.4| ZAP lOB.SO ETS 53.64 ZA( )O3.06 [TE ]43.66 ZAC 143.07

PLAN(TOC[NTRIC C(_IC

C3 66.986 VHL B.184 0LA -30.63 RAL B6.B| RA0 6569.3 V[L |3,724 PTH Z.Sl VffP 8,J92 0PA 8].01

LNCH AZNTH LNCH T|NI[ L-I TIN| IN| LA7 IN| L(_IG |NJ R? A$C IN| AZNTH |NJ TIN( PO C$T TIN

?T.BO 6 36 39 |306.72 ]Z.29 6.06 335.Zl ||8.ZB 7 3 46 906.7

102.20 9 54 l? 87?.18 12.30 319.68 535.ZZ 118.28 10 8 54 277.2

77,60 6 36 39 |306.72 12.29 6.08 335.2l JIB.Z8 7 3 46 906.7

lOZ.ZO 9 34 I? 871.16 lZ.3O 3J9.68 335.22 118.28 10 8 54 Z??.Z

110.00 8 49 5 IOBZ.O! --12 327.62 327,67 IZ4,|B 9 ? 7 4BZ.O

J|O.00 JZ 43 1 5637.92 Z5.34 Z64.19 541.92 1|).75 14 16 59 5037.9

O|rrER[NT[AL C(_R[CTI_S N|0-COURS_[ (YJ£CUTION ACCURACY

_GT 3213,9 SGR ?72.9 $83 147.5

RRT -.7323 RRF -.8808 RTF .9650

$GO 3305.5 R23 .ZZBO RI3 -.9719

SGI 3Z84.B SGZ 518.| THA 169.75

706-3.9930 7RA-I.820Z 7C3 -,659Z BAU .6211

ROE .�ZOZ R_A -.2956 RC3 .2155 FAU ,02832

FOE-?.Z4?| FRA -.3266 gC3 -.3660 OSP 10130

ODE 4.0002 8RA 1.6470 0C3 .6935 fSP -463

|NC14.0928 VI 29.5Z7

APO 156.2Z V? 34.999

ETC 284.22 CLP-140.15

RAP 357.79 ECC 2.10Z4

IN| 2 LAT IN| Z LONG

J3.97 359.16

13.98 312.78

13,97 359.]8

13.96 31Z.?8

4.56 3Z|,41

28,53 Z56.29

Oi_6IT O_TERMJNAT|ON ACCURACY

ST Z734.0 SR 648.3 S$ 1115.0

CRT -.9673 CRS .9868 CST -.9957

_SA 3035.7 MSA 180.2 6SA 2.0

ELI 2824.8 EL? 159.9 ALF 167.13

LJUNCH DATE NAY 3 1964 fL|G441 TZME |28.00 ARRIVAL OAT[ SEP ]O 1964

HEL|O(ENTRXC CONIC

RL |30.90 LAL .00

RP lOB.Z4 _AP -Z.O?

RC 118.933 GL -60.ZZ

PLAN£TC_ENFRIC CONIC

C3 |15.734 VHL |0.759

LNCM AZMTH LNCH ?J_

65,45 5 41 49

|14.35 1| 32 ZO

63.45 3 41 49

114.33 II 31 ZO

63.45 3 41 49

114.53 J| 32 20

OI$TAN_[ 371.610

LOt. Z24.53 VL 27.345 BAt -6.53 AZL ll0.10 HCA 173.98 9NA 131.24 ECC .|B?ZB

LOP 38.87 VP 37.962 GAP 3.04 AZP ?0.00 TAL 210.84 TAP 24.8Z RCA 106.66

GP ?5.04 ZAL 109.19 ZAP 103.80 [TS 1_,70 Za[ q_.]Z (7[ l_.l? zAr 155,1_

OLA -36,B0 RAL 91,98 RAO 6570.2 vEL 15.398 PTH 2.75 VHP |1.664 0PA 74.96

L-I T|Nt[ IN| LAT IN| LCN6 IN| RT ASC JNJ AZNTH IN| TJNE PC) C$T TIN

1866.39 9.75 32.30 348.68 I25.66 6 12 55 1266.4

760.35 9.76 309.06 34B.69 IZ5.66 ]l 45 | I60.4

1866.39 9.75 32.30 348.6B 125.66 6 |2 55 1Z66.4

760.35 9.7B 309.0B 348.69 125,66 |l 45 1 t60.4

1860.39 9.75 32.30 348.66 125.66 6 lZ 55 JZ66,4

760.35 9.?6 309.06 348.69 125.66 1] 43 I 160.4

lNC20.103B vl 29.3Z?

AP_ 155.8Z v2 33,012

[rC ?gF,4B CLP-I_7._

OIFFERENTIAL C_RECTION$

TO[-5.94Zl TRA-1.3943 ?C3 -.Z�ZB BAU ,4537

RO[ -.6193 RRA -.9936 RC3 .OlTB FAU .0129|

r0£-2.0699 FRA -,1906 FC3 -.0986 BSP J0532

BOB 9.9743 ORA l.TlZl BC3 .2932 rSP -302

N|0-COURSE ExECuTJON ACCuRAC_

SOT 3357,0 SGR 739.6 SO3 97.5

RRT .6575 RRf" .5263 RTF .9860

8GB 3437.5 R23 -.1857 R|3 .9818

SG| 3395.0 SG2 551.5 THA 8.47

RAP 313.06 ECC 2.9050

IN| 2 LAT |NJ _ LONG

14.34 26.01

14.35 302.77

|4.34 26.01

14.35 502.77

14.34 Z6.0J

14,35 302.77

CWOIT DETERNINATZON ACCURACY

ST 3176.7 SR 384.8 SS llJI.6

CRT .8989 CRS -,0743 C$T -.9986

LSA 338_.7 M$A J78,7 554 1.4

£L1 3195.5 EL? 167.6 ALF 6.23

LAUHCH DATE NA_ 5 J964

H(LI_ENTRIC CONIC

_L 150.90 _*L .00

RP lOB.J9 LAP -1.91

RC JZI,ZJ4 GL -62.18

PLA_ETO(ENT_|C CONIC

C3 3_5.702 VHL 18,060

LNCH AZMTH LNCH T|ME

60.90 6 3 26

J19.JO J? 39 I

60,90 6 3 26

119.10 12 39 1

60.90 6 3 26

119.10 12 39 |

rLJGHT 7Ixq[ 130.00 ARRIV4L _ATE SEP 17 1964

0|STANCE 377.36|

LOt. 224.33 VL Z?.Z�? GAL -6.Z6 AZL 127.93 MCA |76.89 SMA 130.90 (CC .18692 1NC37.9300 vl 29.527

LOP 42.08 VP 37,939 GAP 4.06 AZP 5Z.l| _AL 209,40 TAP Z6.Z9 RCA )06.43 APO 153.37 v2 35.026

GP 77.06 ZAL 100.37 ZAP 97,57 ET$ |43.Z4 ZAE 76._6 ETE ZZ4.92 ZAC 164._4 [TC 322.95 CLP |25.75

0L_ -39.72 _AL I03.05 RAO 657_.0 VEL 21.840 PTH 3.?3 vHP ZZ.3ZO 0PA 38,89 RAP 30Z.10 [CC 6.8540

L-| TiME IN| LAT IN| LC_IG |NJ RT A$C |NJ AZMTH JNJ TIME P_ CST TIM |NJ ? LAT IN| _ LONG

2104.09 2.99 46.63 9.43 ]_9.62 6 38 31 1504.J B.06 40.83

867.7| 3,00 31Z.63 9.44 IZg.6Z lZ 53 29 267.7 B.08 306.85

Z|04,09 Z.99 46.63 9.43 |Z9.6Z 6 30 31 1504,1 B,06 40.B3

867.7| 3.00 312.65 9.44 IZ9.6Z l? 53 29 267.? 8.08 306,85

Z|04.09 2.99 46.63 9.43 129.6Z 6 38 31 _504.! 8.06 40.83

867.71 3.00 3]2.65 9,44 1Z9.62 12 53 29 267,7 B.D8 306.03

DIFfERENTIaL CORRECTIONS

T0(-Z.1944 TRA 1.0409 TC3 -.OOB7 BAU .550_

_0-I0.8_21R_A-I.ZS04 RC3 .||54 r_u-.O0797

rOE-2.3463 FRA ,00|5 _C3 .0194 BSP 1009_

B_ElZ.0717 BRA 1.6502 8C3 .|ISB FSP -|83

MID-COURSE EXECUTION ACCURACY ORBIT DE T£RMINA TION ACCURAC_

SG7 783.9 SGR 3363.7 SG3 61.9 ST 670.0 SR 3300.3 SS 137a,6

RRT .749Z RRF .988| RTF .8421 CRT .9739 CRS -,9989 CST -.9833

SGB 5453.8 R23 -.I272 R]3 .9919 LSA 3635.4 MSA ]38._ SSA .4

$G| 5415,7 $GZ 5|1,3 THA 79,07 EL| 35_5.6 EL? 150,9 ALF 78.66

LAUNCH DATE MAY 5 19(,4 CLIGHT TIR 132.00 ARRJVAL 0ATE SEP 14 1964

HEL/_ENTRIC CCIqIC

_ 150.90 _AL .00 LOI. _24.53 vk

RP JOB,IS _AP -1.75 LOP 45.28 VP

RC 1?3,486 GL 52.54 GP -37.66 ZAL

PLAN£TO4_ENTRIC CON|C

C3 990,363 VHL 31.470

LNCH AZMTH LNCH Tll4_

25.14 19 43 40

|_4._6 6 9 25

25.|4 19 45 40

154.66 6 5 25

15.14 19 43 40

134.66 6 5 _5

DIFrER£NTIAL CC_RECT_C_d$

T0£-4.4101 TRA -.6287 TC3 -.08110AU 2.8Z5|

RDE-8.1146 RRA-4.8060 RC5 -.1974 FAU-.04ZB9

gO( 1.4966 FRA ,9946 gC5 ,0373 85P 845|

O_( 9.2356 _RA 4.8469 0C3 ,Z134 rSP -|47

0ISTAN_CE 385._97

_7.24_ GAL -6.4Z 4ZL Z5.07 HCA 18|.91 SMA 130,56 ECC ,19094 INC66.9300 Vl ?9.52?

37.917 GAP 4.88 AZP 156,92 TAL 209.40 TAP 31,3J RCA 105,63 APO 153.49 v2 35.039

96,32 ZAP 94,74 (T$ |84.94 ZAE 65,?0 ETE |0?,73 ZAC 41.]7 ETC 282.06 CLP 98.93

OLA 68.04 RAL J56.3_ RAO 8573.0 V(L 33.34J PTH 3.50 VHP 41.879 OPA -67.]3 RAP |0,86 ECCI?.Z�_9

_-| T|N( JNJ LAT IN| LONG JNJ RT A$C |NJ AZNTH ]NJ T_ME PC, C$T TIM |NJ Z LAT IN| 2 LONG

50?4.38 .35 249.65 66,66 ZI.96 _J 8 14 4474.6 -7.06 243.26

3334,36 ,38 98.22 66.65 Z|.96 7 | 0 2734,4 -7.05 99.63

50?4.58 .55 245.85 66.68 2|.96 21 8 |4 44?4.6 -7.06 243.26

3334.38 .36 9B.ZZ 66.65 2J.96 7 1 0 2734.4 -7.03 95.63

3074.5B .35 245.85 66.68 2J.96 _1 8 14 4474.6 -?.06 ?43.26

3354.36 .36 9B.ZZ 66.65 Z].96 7 J 0 2?34.4 -?.05 95.63

M|O-COURBE ExECuTION ACCURACY _OJT DETERMINATION ACCURACY

SOT 999.5 $_4_ _035.4 SO3 3_.2 ST 808.3 SR 1636 ,| $S 1117,6

RRT .B367 RRg -.998? R?F -.8079 CRT .9462 CRS .9989 CST .9302

$88 3193.8 RZ3 -.0979 RJ3 -.995? LS_ 2|24.3 MSA 258.0 SSA .3

SGI 3|50,0 SG2 327,1 THA ?4,]3 ELI 1805.5 EL? ?36.6 ALr 64.4_

|?94



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I 19645

LAUNCH 0ate NaY S 1964

HELI C_CENIRJC CONIC

RL |50.90 LAL .0D

RP 108.11 LaP -1.59

RC IZ).749 5L 61,39

PLANETC)(ENTRIC CONIC

C3 132.177 VHL 11.497

LN{H aZNTH LNCH TIN[

?.11 I? la Z0

z?_,&g 4 4g ZZ

7,11 I? 14 213

l?z.a9 4 49 IZ

/.11 17 14 ZO

171,89 4 49 IZ

FLIGHT rI"E 154.00 4RRIvaL 04rE SEP 16 1964

DJSTANCE 390.43)

LOt. ?'Z4,53 VL Z7.198 {Ak -6.01 AZL 68.09 MCA 184.Z6 5WA l)0,ZI ECC .18914 INCZ1.9100 vl Z9.527

LOP 48,49 VP 3?,891 GAP 4,91 &ZP 111,86 TAL 207.52 TAP 51,78 RCA 105,5] aPO 154.89 v? 35.05Z

GP -?T,)Z ZAL 106.51 ZAP 10Z,56 EtS 2TO.?Z ZA( 93.19 (TE 190,58 ZAC lZ.00 ETC 547.08 CLP 167.14

Ok4 83,74 RAL 1IS.Z) RAD 6570.4 VEL 11,922 PTH ?.8| vHP 16.266 0PA -17.61R4P 76.B0 [CC 3.1755

L-I IIl,qE INJ LAT INJ kCi_G |NJ RT A$C INJ AZNTH INJ TIHE _ CST TIN |NJ Z LaI INJ Z LONG

4886.84 -14.57 Z54.01 36.63 64? 16 35 4T 4Z86.8 -ZZ.SZ ?53.47

• O_0.2g -_4.)7 8&.34 36.61 6 47 ) 40 31 2480.2 -27,]I 87.79

4686.64 -I4.17 Z]4,OZ 16.£) 6,47 JB 3) 47 4Z66oB -??.57 753.47

3080. I9 -14._7 88.)4 36.61 6.47 5 40 13 ?480.? -ZZ,51 87.79

4866.84 -14._7 Z)4.OZ )G.61 6,47 18 51 47 4286,8 -ZZ.SZ Z5_.47

)080,19 -|4.57 88.14 )6,6| 6.47 5 40 3) 2480.Z -72.51 87.79

O|FFERENTIAL CC_RECTIONS

TOE 6,4516 TRA .1807 TC) -.Ill) BAU ,1744

RO(-2,eSO) R_A .01el RE3 .0130 rAu .01061

FOE 1.4111 FRA ,0815 FC) -.0695 85P 11137

eoE ?.O)}3 HA ,1613 8C3 .ZII9 F)P -23_

HI0-COURS[ EXECUTION ACCURACY

$GT 3496.1 SGR 14Z).Z $G) ?0,6

RRT -,8995 RRf" -.8171 RrF .9917

SGB 3774.7 R23 -.1810 R13 -.982T

SGJ 3729.A $GZ 183,0 THJ 159.36

ORBIT 0CTERNINATIO*',I ACCURACY

ST 57_.3 SR )4Z0.? 5S 1003.0

ERr -.9907 CRS .984I CST -.999|

LSA 3671.0 MSA 188.0 SSA 1.0

ELJ 153J._ EL? 171.6 a_r 356.45

LAUNCH DATE MAY 5 1964 FLIGHT TIWI[ 1)6,00 aRRIVAL DATE 5EP I_ 1964

HELIOCENTRIC CONIC

RL I10.90 LAL .00

RP I08.0F LAP -1.42

R( IZ#,O04 GG _0,)5

PLA_TO_(NTR;_ (OI_I]C

C_ 46.677 VHL 6.61_

LNCH AZHTH LNCH TIl,q[ L-I TIN{ INJ LAT

10.50 14 )0 59 4614,)5 -29.40

161.50 1 40 54 28(_3,17 -29,19

18.)0 14 50 59 48)4.)5 -Z�.AO

161.50 l 40 54 2860. l? -29.)9

18,50 14 )0 59 4614.35 -19.40

16J.50 I 40 )4 2660.17 -19.39

DIFFERENTIAL C(_RECT_CIN$

T0E 3.1414 TRA -.5811 TC}-I.|4ZZ 8AU .7416

R0E .?754 RRA .03)4 RC3 -.3511 F4U .027)6

FOE 1.2123 FRA -.1010 FC3 -.5071 BSP 11894

80( ),6?61 BRA .5845 8C) 1.1951FSP -)74

0ISTANC( 396.Z?0

LOL _4,_} YL 27,146 GAL o5.74 AZL 78,77 HCA 167.)0 SMA IZ9.86 ECC .16966 INC11,?798 vl zg.sz?

LOP $1,69 vP 37.869 GAP 5.I5 AZP 1Of.J4 TAL Z06,07 TAP 15,)? RE4 101,Z] APO 154.49 V? 35,065

_P -67.04 ZAC It?.31 ZAP Itl.14 (T5)0_,79 ZA_ ?_1@._9 £r_ _79,_1 ZAC 11,_ _ _C ?_9?0 CLP-?]_._:

OLA 71.76 RAL 66,_ RAO 6566,7 VEL 1Z.961 PTH 2,16 VHP 10,066 0Pa -43,6? RAP 85.71 ECC 1.768Z

INJ LONG INJ RT ASC INJ AZMTN [NJ TIME PO CST TIM INJ Z LAT INJ Z LONG

24|.6a 347.Z6 1_.?0 16 6 14 40)4,4 -36,94 238.86

87,09 547,24 18.70 2 28 )4 2Z60.2 -36.95 84.31

141,64 147._6 18,70 16 6 14 40)4,4 -16.94 238.86

87.09 147._4 18,?0 2 28 34 E_60,2 -36,91 84.31

_&I,64 147._6 18.?0 16 8 14 4034,4 -56,94 _38.86

87,09 347._4 16.70 ? 26 34 2260.2 -36.91 64.31

MI0-CCLJR)E EXECuTJON ACCURACY ORBIT CETERMINATION aCCuR4CY

SGf 1781.) SGR 814.6 S53 110,? ST 3017.Z SR 651.1 S) 90Z.4

RRT .612_ RRF .914I RTF .9659 CRT ,9756 CRS -,9910 CST -.996Z

SG8 3872.2 RZ) .2351 RI) .971Z LS4 521Z.? MSA 155.3 SSa 1.5

SGI 384),9 SG2 467.7 THA IO.0? ELI 3083.S EL? 119.9 ALF 11.91

LAuHCH DaTE NAY 5 1964 FLIGHT TIWE I18.00 ARRIVa_ G_IE SEP ZO 1964

HELJC_ENTRIC CONIC

RL 1_0._0 LAL .O0

RP 10_.03 _AP -1.24

RE 130,?49 GL _6.40

PLANETC_ENIRIC CONIC

C3 26.991 YHL 5.195

LHCH AZHTH LNCH TIHE

32,47 15 14 11

147.53 I Z 41

_2.4_ 15 14 51

|47.}) 1 ? 41

)2,47 I_ JA 5J

147,13 1 Z 41

DIFFERENTIAL CONRECTIONS

TO( ?.112_ TRA -.641_

ROE .6?07 RRA -.0141

FOE 1.01_5 FR4 -.1827

60_ _,ZOI3 6RA .6440

oIsrANcE 402.200

LOL _4.51 VL ?7.097 GAL -5.48 4ZL 81,13 HCA J _O.44 )HA J29.51 ECC .19DOB IN( 6.8116 vl 79.]? ?

LOP 54,90 VP 37,845 GAP 5.40 AZP 96.76 TAL _4,66 TaP 31.10 RCA 104.89 APO 154.13 V? 35,078

Gp -56,43 ZAL 1Z5.57 ZaP 119.16 ETS )06,79 ZAE 114o56 ErE 219.71 ZAC ?0._3 ETC 261.59 CLP-|51.79

0LA 61.79 RAL 84.88 RAO 6568.1 VEL 12.181PTH Z.19 VHP 7,766 DPa -3?.45 RAP 86.?? ECC 1.444Z

L-I TIM t[ 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME P_ CST TIN INJ Z LiT JNJ 2 LOHG

445},00 -34,51 212,33 335.17 ]5.05 16 Z9 4 )853.0 -41.01 116.67

Z765._0 -14,60 62.96 533.15 35.05 1 46 4? _165,9 -41,00 77,32

4451,00 -34.61 22_.3) 333.17 35,05 16 29 4 3853.0 -41.0! 716.61

176_,_0 -34.60 92.98 311,15 _),O) J 48 47 2J61.9 -41.00 17,32

44)3,00 -34,61 ?22.3) }33.17 35.05 16 Z9 4 3653,0 -41,01 ?16,67

2?65.90 -34.60 82.98 131.15 35.05 I 48 4T 2165,9 -_1.00 ??,)Z

WI0-COUR)E EXECUTION ACCURACY ORBIT OETERNINaTION ACCURACY

fC)-Z,Zl6_ 8AU .8409 SGT 38Z1,2 $GR 101T.2 SG) 156.4 ST ?404,1 SR 665,) SS 757.5

RE) -,?ZOl FAU .04076 RRT .9918 RRF .98f_) RTF .9500 CRT .9775 CR$ -,9969 (ST -,9910

rC)-1.)O80 6SP 1221_ SGB 1954,5 R)) .2793 RI) ,9579 LSa 2606.9 NSa 164.0 SSA 3.0

6C) ?,3105 FSP -526 $GI )929,4 $GZ 441,6 THA 13.56 ELI ?495.9 EL? 139.7 aLF 1],67

LAUNCH DATE NAY 5 1964 FLIGHT Tl_q_ 140.00 aRRIVAL GaTE SEP?Z 1964

HELI_ENTRIC CONIC

RL 150.90 LAL .00

RP 107.99 LaP -1,06

RC 111,464 GL 76,_6

PLAN( T_EN_R_C CONIC

C3 19.944 VHL 4.466

LNCH AZMTH LNCH T]M_

44,64 11 5) 44

135.36 0 31 22

44.64 15 5) 44

13_.16 0 )) _2

44.64 15 91 44

0IFrERENT_AL CORR[CTJON$

TO[ 1.4290 TRA -,9482 TC)-3,1680 6AU .8798

ROE ,4Z)Z RRA -.0411 RE5 -,9ZZO FAU .O)O?Z

roe .6019 FRA -.?060 rC5-Z,ZOI6 B)P 12464

60E 1.4901 BRA .9492 6C) ),?99) F)P -646

01STANCE 408.1_0

LC_ 224.55 VL 27.045 GAL -).ZI 4ZL 85.48 MCA 193,62 SNA 129.]6 ECC .19066 INC 4.5?05 vl ?9.5??

LOP 58.11 VP 17,8213 GAP 5,67 AZP 94,)9 TAL Z01,21 TAP )6.6? RCA 104.51 A_O 151.79 V? 35.091

GP o47,7J ZAL 130.14 ZAP IZ).96 ITS )If.9) ZA(IZO,Z) (TE 716.78 ZAC 22.47 Erc ???.05 C_P-150.83

OL_ _J.79 RAL 66.13 RAO 6567.B VEL J|,B_B PTH Z,Jl YHP 6.?44 DPA -?3.52 RaP 90,6) ECC 1.3782

L-J TJI41E INJ LAT |NJ LONG INJ RT 45C INJ AZNTH INJ TIME PO C)T TIH [NJ _ LAT ]NJ ? LONG

4112,]6 -)).85 204.47 )24.46 48.14 17 ) 3? 3717.? -38.96 197.2]

Z?_9,11 -)).84 6].]7 )24.46 46.11 1 21 22 _119,) -56.95 13.93

4112,16 -3),65 Z04,47 )24,46 46.14 ]7 5 )7 37J2,Z -)_.96 ]97.23

2719,31 -]).64 61.17 324.46 46.11 I 21 ?Z ZL]9.3 -36.95 ?3.93

431_,|6 -)],8) Z04.47 _4,46 48.14 J7 3 37 1712,2 -)6.96 191.?)

7719.31 -3).64 6J,17 3?4,46 46.13 J 2] ?? 2159,5 -38.95 73,9]

NI0-COUR)E E_(CUTION ACCURACY ORBIT DETERNINA?ION ACCURACY

$GT )90),4 SGR 990.4 SG) 195,3 ST 1927.8 SR 544.2 SS 6D].I

RRT ._0_7 R_r .9899 RTF .9404 CRT ,9659 CRS -.9971 CST -.gB??

SG8 402?.| RZ) .)055 R13 ,94?6 LSa Z065,9 M$A 166.? $$a 5.¢

$GI 4006.Z SG2 409.0 THA 13.08 EL! 1998.5 EL? I]].8 aLr I_.]]

1795



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 1, 19641

LAuNCM DAlE MAY 5 2_61 FLIGHT T|ME 14Z.OD _RR]VAC DAIE $EP 24 2964

HELIOCENTRIC C_AIC

RL ]50,90 LAL .00

RP 107.95 LAP -,86

RC J3A.708 GL _0,46

PLANETO(ENTm|C COI_|C

C5 16,7|4 VHL 4.088

LNCFF AZNTH LNCFF TIME

54.93 16 }? ZZ

IZ9.07 0 7 52

54.95 16 3? ?Z

I25.07 0 ? 32

54.93 16 37 ?Z

IZ5.07 0 ? 32

0]STANCE 414.100

LOt. _4,55 _L 26.994 GAL -4°94 AZL 66.95 HCA 196.82 5MA 128.6| ?CO .19157 ]NC _,0466 V] Z_.527

LOP 61.55 VP 37.794 GAP _.93 AZP 92.9? TAL 701.82 TAP 38.64 RCA 104.16 APO 133.46 v2 55,J04

GP -40,?Z ZAL l}Z.Z2 ZAP I}|.63 El5 )14,40 2A[ IZ4.09 ETE _15.04 ZAC 36.41 ETC Z75.03 CLP-I_/._

0LA 4_,90 RAL 68.31 RAC 6§67.? VEL JI,?SZ PTH 2.07 vMP 6.218 DPA -16.11 RAP 92.?9 ECC 1.Z751

L-I TIME INJ LAT INJ LONG |NJ RT A$C ]NJ AZNTH JNJ T|ME PO CST TiN |NJ _ LAT 1NJ _ LONG

AIB5.ZZ -51.00 189.)0 519.69 _?.20 ]? A? 4 3562,Z -_5.07 161,50

?806.6} -30.99 8_.|7 31_.68 _7.19 0 54 19 2?06,6 -35.06 75.37

4162.2? -31,00 189.)0 319.69 57.20 17 4? 4 3587.2 -35,07 18].50

2806.63 -30.99 83.17 319.68 57.19 0 5A 19 Z206.6 -35.06 ?5.5?

At8?.?? -51.00 I#9.30 3]9.69 57.20 J? A7 4 _582.2 -35.07 1B/.S0

2806.6_ -30.99 83.17 3J9.68 37.19 0 54 19 2206.6 -33.06 ?3.3?

ORS|T 0?TERM[NAT?ON ACCURACY

5T 1573.1 6R 4J3.3 55 448,2

CRT ,94_? CR5 -.99_7 C$? -,9687

LSA 1634.J MSA 165.0 55A 9.3

ELI 1574,5 EL2 13_.0 ALF 14.44

O_FFERENTiAL CC_'RECTfON$

TOE J.0058 TRA -,9958 TC3-3.93_9 8AU .907!

ROE ,2940 RRA -.0371 RE3 -.993? FAU .0_738

FOE .5871 FRA -,2006 FC)-Z.9??0 BSP 1Z798

BOE ].OA59 8RA .9965 8C3 4.099? FSP -741

MI0-¢OURSE ExECuT|C_ ACCURACY

SGT 4010.9 $(.R 913.5 $63 ?24.2

RRT .9096 RRF .9874 RTF .9351

$GO 4113.6 R23 .3113 R13 ,9A1?

SGI 4096.8 $GZ 571.3 THA II.B0

LAUNCH OAT[ MAY 5 1964 FLJc._4T f|l,q[ 144,00 ARRIVAL OAT? 5EP ?6 196a

HELIOCENTRIC CONIC

RL 150.90 LAL .O0

RP 107,9E LAP -.TO

gC 1)6,920 GL |4.25

PLAN[TC_(N?R|C CCIM;C

C) 14.964 VHL _.S@8

LHCH AZHTM LNCff TIM(

64.0J 17 26 ZZ

11_,99 ?) 31 52

64.01 |? Z8 ?Z

113.99 Z_ 31 _Z

64.01 17 26 22

115.99 23 3J 32

DISTANCE AZO.045

kOL ?24,_3 VL Z6.9d| 5AL -4.67 AZL 87.9? HCA Z00.02 SMA 128.A6 ECC .19720

LOP 64.54 VP _7.769 GAP 6.2'0 AZP 91.9J TAL Z00._? TAP 40.39 RCA 10_.77

GP -3_.15 ZAL 132._9 ZAP 136.27 £T5 _16.5_ ZAE 126.6_ ETE _09,_6 ZAC 41.92

OL_ 37.69 RAL 90.43 RAO 6567.6 V[L I].677 PTH Z.05 VHP 5.947 DPA -lO.T6

L-_ T[N_ ZNJ LA? |NJ _ONG INJ RT A$C INJ AZNTH ]NJ TIN[ PC) CST TIM

4043.85 -22.78 J19._6 3_?.46 63.43 18 33 a6 5443.9

?894,85 -?7.77 88.61 317.45 63.42 24 19 A? ?79A.9

4045.8_ -77.78 175.)6 311.46 63.43 18 33 46 344_.9

?89A.85 -??.77 86.81 _11.4_ 63.42 24 19 47 2294.9

4043.85 -27.7B 17_._6 317.46 63.43 18 33 46 _443.9

?894,85 -27.77 88.6J 3]7.46 65.4Z ?4 19 A7 Z79A.9

|NC ?.0319 vl Z9,5_?

APO 1_].15 v? 55.116

ETC ?75.81CLP-157.IO

DiFFERENTiAL COIR[CT|ON$

TOE .6996 TRA-I.O]_O TC5-4.5566 B_U .9350

ROE .Z134 RRA -.0284 RC3 -.6950 FAU .06144

FOE .3836 FRA -.1760 fC3-5.§_46 8SP I)?_7

60( ,731A BRA 1.01_4 EC3 A._f40 FSP -_8

MJ0-COURS[ EXECUTION ACCURACY

SGT _136.5 SGR 833.8 SG) 24A.3

RRT .9|]0 RRF ,9915 RTF .9378

SG6 4219,? R23 ._056 R13 .9374

$61 4Z06.1 5GZ 338.1 THA 10.47

RAP 95,93 ECC 1.2463

IN] Z LAT [NJ _ LONG

-3J.11 J67.42

-SJ.JO 80.67

-31,11 167.42

-31,I0 80.67

-3J,11 167.4_

-31.10 80.6?

CWBIT 0ETERNINAT|ON ACCURAC_

ST 1187,4 5R _17.3 55 _99.4

CRT .8999 CR5 -.9903 CST -.945_

LSA 1754,? NSA 139.9 55_ 15.5

ELl IZZ1.7 EL? _54.5 AL_ 1_,6_

LAUNCH OAr( NAY 5 1964 FLIGHT TJNE 146.00 ARRIVAL CAT( SEP 26 J964

HELIO_ENTR[{ CO_IIC

nL 130.90 LAL .00

RP 102.88 LAP -.51

RC 159.1EO GL 9.30

PLAN( TOC(NTR|C CONIC

C_ 15._8_ VHL 3.7?6 0LA

LNCH AZMTH LNCH TiME L-1 TiM( JNJ LAT

7?.86 I_ 26 4 3873.7! -24.77

107.|4 22 A? 74 _031.84 o?A,76

?2,86 J8 Z6 4 3875.71 -24.27

IO7.14 2Z 49 24 3031,84 -24,76

110,00 0 26 _Z 274A._6 -_|.0_

llO,00 21 _? ) _?08.69 -18.80

OIFFERENT|A_ C(_R(CTIONS

T0E .4995 TRA -.9791 1C_-4.9756 BAU .9396

ROE ,1755 RRA -.0074 RC} -.9309 FAU ,06141

F0( ,Z465 FRA -.0948 FC_-3.B_90 6SP 1797Z

60( ,5295 8RA .9791 8C_ 3.0619 FSP -?B4

0|STANCE 425.986

LOt. Z'_4.53 VL 26.889 GAL -4.38 AZL 88,71 HCA ZOO,Z) SNA 128.JJ ECC .19313 ZNC 1.2674 VI 29.5Z 7

LOP 67.76 VP 37.743 GAP 6.47 AZP 91.18 TAL 198.90 TAP 42.]4 RCA 105,36 APO |52._5 v2 35.129

GP -50.69 ZAL 131.60 ZAP 140.12 (TS 318.44 ZAE 1?8,3) ErE 206.02 ZAC 46.45 [TC 27Z,93 CLP-153,I?

32.73 RAL 92,64 RA0 6567.5 VEL ]1.631PTM Z,O4 VHP 3.616 DPA -6.26 RAP 95,63 ECC 1.2285

[NJ LONG iNJ RT ASC |NJ AZNTH INJ TIME PC) C6T TiN JNJ 2 LAf |NJ Z LONG

160.41 316.76 67,90 19 _0 38 3275.7 -_7,55 15_.46

97.90 316.76 67.88 23 59 56 Z4)).8 -ZT,5_ _9._6

160.41 316.76 67,90 19 50 58 5273.7 -27,55 15_.46

97.9(] 3]6.76 67.88 ?3 39 _6 2451.8 -2?.34 89.96

?B.|_ _19.1_ 7&.89 I 12 17 21_4,9 -SZ,T9 69.5_

108.47 313.69 60.91 22 45 32 2608.7 -72.55 J0J.3Z

N;0-COUR$[ EXECUTiON ACCURACY L'_'BJT DETERMJNAT|(_N ACCURAC_

SGT 4188.3 SGR 744.4 563 2A9.2 ST 943.6 SR ZT0.4 ss 19_,9

RRT .899Z RR_r ,9708 RTF .9758 CRT .6290 CR5 -,9826 CST -.88_1

SG8 4?55.9 R?) ._049 R15 .9296 LSA 986._ MSA 167.3 $SA 22,3

SGI 4241.8 $G2 321.5 THA 9.15 ELI 970.5 EL2 147.0 ALr 13.68

LAUNCH 0ATE _AY 5 1964 FLIGHT T|_E J4B.O0 ARRIVAL DATE SEP 30 1964

H(LI CX:(NTRIC CCNIC

RL 130.90 LAL .00

RP 107,84 LAP -,5Z

RC |4|._06 GL 5.28

PLAN(TO((NTRIC CC_)C

C5 1_.155 VHL 3.$27

LNCFF AZNTff LNCH TiM(

8_.45 ?0 B 42

94.57 21 ?A 52

I00.00 Z_ ZO IS

I00.00 ZO _5 57

]10.00 I 4_

110.00 ?0 _| Z

OiYF(RENT|AL CA_I_R(CT|ON9

TOE ,3125 TRA -.9567 TCJ-5.3999 BAU .9624

ROE .1454 RRA .0017 RC_ -.8882 FAU .06|74

r0( .0976 FRA -.045| _C_-4.0634 BSP 15453

80( .544_ BRA .9567 _C3 _.477_ FSP -8|4

0_$TANC[ 431.9|Z

LOL Z'24.53 VL ?6.856 GAL -A.08 AZL 89.?9 14CA ?06,A_ SMA 177.76 [CC ,]9A70 |NC ,7J44 v! 29.527

LOP 70.9_ VP 37,716 GAP 6.7_ AZP 90.64 TAL 197.42 TAP 45.87 RCA 102.95 A F_C) ]52.57 v2 55.1A0

GP -?7.08 ZAL I_0,0] ZAP |4}.5? [_S 5L=_0.09 ZA[ ]29.47 ET[ _03.10 ZAC _0.09 ETC ?7?.20 CLP-154.33

0LA ?B.6_ RAL 94,90 RA0 6_67._ V(L 11.599 PTH Z.03 VHP 5.?6? DPA -?,65 RAP 97.40 [CC 1.7165

L-_ ?IM_ _NJ LA_ iN] LONG |NJ RT A$C iN] AZMTH _NJ TJN( _ C$T TIN JNJ Z LAT iN] 2 L(_G

3564,_Z o?Z,06 1_6.71 317.01 71.75 _| B 7 296A.3 -24.A3 126.31

3317.?] -??,06 11#.1_ 3|?.00 71,74 ?Z ZO 9 ?212.? -74.42 IJ0.24

7946.32 -?7,39 9?.40 5|8.64 77.54 24 9 24 ?346.5 -28,84 _5,89

3410,64 o16,64 IZZ.SZ 514.8_ 65.00 Z] _? 48 ?8]0.9 -20.L7 115,5Z

?503.63 -55,69 99.94 3J9.78 85.?7 ? 27 _2 1903.6 -_A.le 30.71

54?6.59 -J1,18 120,73 511.56 57,48 71 48 8 7876.A -J5,39 IJ4.16

N[0-<(_JR$[ (XI[CUT[ON ACCURACY (_8_T OETERNINAT|ON ACCURACY

SGT 4507.5 $GR 6B4.0 $65 735,1 ST 7?4.0 SR 230,5 $$ 89.4

RRT ,595? RRF .9_77 RTF .9248 CRT .689? CR$ -.897! CST -.76_6

868 456J,5 R?5 .2856 RI5 .9?77 LSA 743,3 NSA 168.4 SSA 53.9

SGI 4350.6 $G? 304.5 THA 8.11 EL] 242.1 EL2 162,8 ALF 13.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH 0AI£ nay 5 1964 FL|GHT riME 150.00 4RRIV4L CAT[ ODE Z 1964

NEL|(XENTR]C C{_NIC

HL 150.90 L4L .00

RP IOT,SI LAP -.1]

HC 145.478 GL l.g4

PLANET(XENTffIC CONIC

C3 1Z.62] VHL ].955

LNCM AZN?M LHCM TIN[

90.00 Z? 9Z Z

90.00 I9 0 I?

100.00 0 40 96

IO0.00 19 97 99

110.00 Z ]5 ]0

110.00 ZO Zl 90

DJFFERENTZAL CCI_RECT|C_5

rOE .1564 TRA -,917? 1C]-5,7690 BAU .9831

HOE .IZB5 RRA .0116 RC] -.B4Z) FAU .06094

TO( -.0Z]9 PHA .01Z6 gC3-4,1T95 8SP |3816

POE .?0?4 8RA ,9173 8C] 5.8?6? FSP -8?4

C|STANCE 437,8?9

LOt. Z74.53 VL 16.783 GAL -3.78 AZL 89.74 HCA Z09.67 SN4 |Z7,41 [(C .19539 INC .2579 v! Z9.5Z?

LOP 74.Z0 VP ]?.689 GAP ?.00 4ZP 90,Z? TAL 199,9Z lap 45.59 RCA J07.57 APO 157.31 V? 35,151

GP -Z4.14 ZAL 1?7.95 ZAP 146.15 ETS ]Z1.19 ZA[ 1]0,1Z ETE ?00.61 ZAC 53,08 ETC ??1.56 CLP-155,51

DLA ?5.ZZ RAL 97.Z4 HAD 6567.5 VEL 11.576 PTH Z.0? VHP 5.770 CP4 .31 RAP 99.Z5 ECC 1.2077

L-_ T_ _NJ LAY _NJ LC_O JNJ R? AS( JNJ 4ZN?N JNJ TIN[ PO CST T|N JNJ ? LAT ZNJ 2 LONG

]049.28 -17,67 |00.00 319.59 8].74 73 4Z 91 Z449,3 -Z8,?5 91,38

]815.0] -|Z.06 150.16 3]4.83 64.18 ZO 5 47 3715.0 -13.43 143.11

Z710.87 -19.68 75.30 319,79 8F.24 1 16 ? 1110.9 -?9.88 66.50

]628.65 -10,Z7 113.54 ]1].90 61.77 10 $B 14 5018.? -1].96 lZB,T0

Z]58.66 -]4,|3 48.6= ]]9.87 9|.95 3 1_ 49 1758.7 °53.49 59,45

]55].67 -6,44 1?7.54 31|,58 §&,36 71 ?1 4 7953.6 -10.82 1?|.19

MID*COURSE EXECUTION ACCuRACy ORBIT DETERMiNATiON ACCuHACY

SGT 4417,9 SGR 613.7 $G] 196.6 ST 565,1 SR ?0B.0 SS 48.5

RR? .88Z4 RRF .9404 RTr .9Z36 CRT ,4]?4 CRS .3130 CST .037&

SG8 448].| R_ .Z$87 R|3 ,_58 LSA _75.Z N$4 185.1 $SA 45,6

SG| 4451.3 5GZ Z95.8 ?HA 7.75 ELI 575.? EL? I84,4 ALF 10.Z2

LAUNCH DATE MAY 5 1964 FLIGHT T|I,_ |5Z.00 ARRJV4L 0ATE C_CT 4 1964

HELIOCENTR|C CON|C 0[$TANC£ 443.7]4

HL I]0.90 LAL .00 LOt. LP'Z4.$3 VL 26.?]1 GAL -].46 AZL 90,lZ HCA 217.89 6NA

RP 107,77 LAP .06 LOP 77.4] yP 37.861 GAP ?,_? AZP 89.<)0 TAL |94.40 TAP

HC 145.616 GL -.89 GP -2|.70 ZAL 125.59 ZAP ]48.$? ITS 322,66 Z4E 1]0,97 ErE

PLAN([TOCENTH|C CON;C

C] ]Z.Z|B VHL ],48_ 0LA ZZ.Z9 RAL 99.67 RAO 6587.$ VEL |1.5_9 PTH

LNCH AZNTN LNCH ?J14( L-] T|NI£ ;NJ LA? JNJ LONG ;NJ R? A$C JNJ AZNTH _NJ T]N_

_0.00 Z| 47 41 Z881.30 -28.31 87.77 _20.6! 89.8] 74 35 4]

90.00 18 Z| 51 5969.09 -?.]] 159.03 315,Z] 6Z.58 19 _0 0

100.00 | 19 ? ?567.Z| -19.84 64.6] _Z0.$8 9|.89 _ 1] $0

100.00 ]g 29 8 3758.41 -6.01 142.82 ]14.$0 60.66 ZO 3| 46

I]0.00 ] 10 ]2 ?249.69 -]3.]6 40.|8 310.24 96.91 3 48 ?

110.00 20 4 B ]648,70 -Z.8] ]]2.54 ]]2.54 59.9Z Z] 4 56

DJFFERENT|AL CC_RECTJON$ NJO-COUR._[ Ex[CUT_ON ACCURACY

TOE .0179 TRA -.B6ZO rc]-6.0808 BAU ].ODI? SGT 4516.9 SGR 392.4 SG3 25A.8

ROE .|197 RRA .0217 RC] -,?976 FAU .09913 RRT .8667 RRF .9]87 RTF .9272

FOE -.|2|8 FRA .0750 rC3-4,_044 8SP 14|_9 SGe 4959.6 R_] ._16 RI] .9_]9

BOE .1219 8R4 .8623 8C3 6.1_Z9 rSO -817 SGI 4546.1 SGZ 293.6 THA 6.51

127.07 ECC .19670 |NC .llgB vl 29.52T

47.Z9 RCA 101.07 APO |91,06 vz 55.165

198.$0 ZAC 55.58 £TC 770,95 CLP-I�F.F9

Z,O? VHP $.808 OPA ?.71 RAP 101,18 ECC 1.Z011

POCST T|M |NJ ? LAT INJ ? LONG

??8].] -?B.04 79,11

5369.1 -10.96 15?.21

I967.? -Z�.ZT 55.8_

3158.4 -9.87 116.16

1649.7 -57.Z4 51.20

]048.7 "7.79 126,Z_

C_]T C[T£RN|NATIC_ ACCuRACy

ST 476.9 SR 19712 55 111.5

CRT ,0449 CR$ .8509 CST .1371

LS4 4?7.3 NSA ?|9.? SSA 51,5

ELI 477.0 EL? 19T.0 ALr 1,78

LAUNCH DATE NAY 5 1964 FLIGHT TIN| 154.00 ARRIVAL CATC OCT 6 1964

HEL/C_ENTHIC CONIC

HL 150.90 LAL .00

HP I07.T4 LAP .29

RC I47.T79 GL -5.34

PLANE TO(ENTRJC CONIC

C5 11.90? VHL 5.490

LNCH AZMTN LNCH TIME

90.00 0 ]] 27

90.00 18 ? 3

100.O0 Z ? B

100,00 I9 I1 Z

110.00 5 41 99

110.00 19 5? 41

D|STANCE =49.6Z7

LOt. Z'Z4.53 VL 26.6TB GAL -5.13 4ZL 90.43 HC4 Z16.1? 5MA 176.75 £CC .19815

LOP B0.65 VP 57.635 GAP 7.54 4ZP 89.69 TAL |9?.87 TAP 48.99 RCA 101.61

GP -19.6T Z4 L IZ_.99 ZAP 150.T1 ET5 3Z].6I ZAE |50.84 [TE 196.71 Z4C 5?,TO

DLA 19.6Z HAL 102.17 RAO 6567,9 VEL 11.543 PTH ?.0Z VHP ].870 DPA 4.68

L-I TIME IN| LAY |NJ LONG IN| RT 45C JNJ AZMTH JNJ TIN| PO CST TIN

7759.78 -18,0_ 78.89 ]Z|.?J 94,77 1 19 ?6 7159.8

4079.56 -3,84 165.Z6 316.49 61.97 19 10 ? }4?9.6

Z457.64 -29.3Z 56.53 3Z1.91 96.08 ? 48 6 1857.6

5856.95 -Z.69 148.?6 319.81 60.?Z ?0 15 19 5Z56.9

Z160.91 -}?.63 35.4] ]Z|.O0 100,81 4 lB 0 1560.9

]7Z6.41 .|4 136.59 314.0] 55.8? ?0 54 47 3126,4

OIFFEHENTIAL CCI_RECTION$

TOE -.0986 THA -,7958 TC]-6.]661 8AU 1.OZOJ

ROE .I15] RRA .0114 HC] -,7984 FAU .09738

rOE -.2045 FRA .1164 FC]-4,1716 85P 1444|

BO( .1517 8H4 .7964 8C3 6.4111 F]P -808

MZO-C_UR$E CxECUTION ACCURACy

5GT 46|4,0 $(_ 560.0 56] 251.4

RRT .8474 RRF ,8931 RTF .�Z1Z

568 4647.9 RZ3 .2038 R]3 .9_76

5G| 46_8.9 SG_ ?99.8 TH4 5,90

INC ,4314 Vl Zg,5_T

APO 151.84 v? 35.17_

[TC 270.3r CLP-|57.85

R*P 105.19 ECC 1.1959

ZNJ ? L4T |NJ ? LONG

-77.15 70.34

-?.57 158,56

-?8.17 41.97

-6.64 141.69

-30.79 ?4.69

-4.35 130.38

_8IT OETERMINAT|Oe4 ACCURACY

ST 470.5 SR 197.9 55 181.5

CRT -,5997 CR5 ,9055 CST -.2175

L$A 480.9 M54 240.0 5Sa 51.5

ELI 47T._ EL2 ltd.? ALr 169.75

LAUNCH DATE NAY 5 1964 FLI@HT TIME 156.00 ARHIVAL DATE OCT 8 1964

_EL|O(ENTRJC CONIC

HL 150.90 LAL .00

HP 107.?] LAP .44

RC |49.906 GL -5.47

PLAI_ETC_EENTHIC CON|C

C3 11.657 VHL 5.414

LNCH AZNTN LNCH TZME

90.00 l 8 49

90.00 17 47 Z8

100.00 ? 40 ?

100.00 18 58 9Z

110.00 4 10 10

110.00 19 45 13

DISTANCE 45}.$O7

LOt. Z_4.93 VL 26.625 GAL -2.79 AZL 90.?0 HCA ZJ�,]] 5NA 176.39 ECC .1997]

LOP 8].88 VP 37.607 GAP 7,81 AZP 89.46 TAL 19].3? TAP 50.6? RC4 10].|4

G_ -|?.96 ZAL IZO.2Z ZAP |$2.63 £rs 324.]5 ZAE |_1.00 ET£ 199.19 ZAC 99.9?

OLA 17.25 R4L I04,?? RA0 6967.4 YEL 1|.334 PTN 2.01 VHP 9.951 DPA 6.]0

L-I TJMt[ |NJ LAT |NJ LONG [NJ RT A$C INJ AZNTH ]NJ TIM| PC, CST Tin

286|.]? -??.]Z 71.80 ]23.0] 97.76 I 93 6 2061.6

4]69.06 -.96 170.26 318,17 61.70 18 96 57 3569.1

Z]67.18 -28.49 49.94 322.85 99.49 3 19 ?9 1767.?

3938,68 .08 152.74 317.99 G0,J| 20 4 50 333_.7

_085.1? -]1.57 27.80 ]12.12 103,97 4 44 35 1485.?

379],45 ?.70 J40,09 ]|$.95 55.91 20 48 _6 5]95.5

O|ffE_ENT|AL CC_R[C?IONS

TOE -.7116 TRA -.7185 TC5-6.6ZJ0 BAU |,0)80

HOE .1119 RHA .0410 RC3 -.??]8 rAU ,05610

rOE -.??43 rRA .1970 rC3-4.0995 BSP 14718

806 .240] BRA .?|9? 8C] 8.6609 ¥5P -79]

N[D-COURSE Ix|CuT|ON ACCURACY

$GT 4?07.5 $GR 534.9 $63 ?46,9

RRT .8244 RRF .0639 RT_ .9?04

$06 4?]7.8 RZ3 .1803 Rl3 .9Z15

SG] 4?28,? 502 301.4 THA 5.3?

INC ,7014 Vl 79.57T

APO 15].6] V? 55.185

£TC _69.80 CLP-JSS,99

HAP 105.Z6 ECC 1,1918

INJ _ LAT INJ ? LC_NG

-25,96 63,39

-4.74 163.61

-16.89 41,50

-_.90 146,71

-29.?B 19.5J

-].79 15],89

ORBIT CETERMIN4T|ON ACCuR4C_

5T 5]6,6 5R ]99,D S$ ?46.4

CRT -,715_ CR5 ,91_? CST -.5?69

L$4 575,5 USA _78.6 $54 49.3

£Ll 555,1 EL? i]0.4 ALr 164.PI
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH DIVE HAy 5 ]964 FLIGHT fINE ]SB.OD ARRIVAL CAT[ OCT J0 1964

HELIOCENTRIC CONIC

RL [$0.90 LAL .00

RP 107,68 LAP o6]

RC 15Z,019 GL -?.36

PLANCTC_ENTR]C COHIC

C3 ][.474 VNL 3.387

LNCH AZHTH LNCH rJN[

90.00 ! 40 ZJ

90.00 IT _? Z0

JO0.00 3 9 92

100.00 18 SO 30

IlO.00 4 36 ZO

[lO.O0 19 40 51

O|rFER[NTIAL CCIRR£CTI(;_qS

TOE -.3178 Tea -.6Z90 rc]-s.e]e] SAu 1.054]

COl .Jl4? CCA .0910 COS -,6920 FAU .05ZBO

rOE -,552] FCA ,ZD?S rC3-].9837 85P I499J

60[ ._578 8RA ,6]J0 BC5 6,87]Z FSP -774

01STANCE 461.574

L_. 224.93 V_ 26.$79 GAL -Z.44 AZL 90.94 HCA ZZZ.SB SNA IZ6.09 ECC .EOLSO 1NC .9568 vl Z9.SZT

LOP 87,11 vP 57.579 GAP 8.08 AZP 89.51 TAL 189.76 TAP 52.54 RCA 100.69 APO 19].49 VZ 35,|93

GP -16.50 ZAL I17.)0 ZAP J54.36 ITS 524.90 ZA[ I3|.09 [T[ 195.90 ZAC 61.]0 ETC 269.Z4 CLP-]60.J0

DLA I9.06 RAL I07.46 RA0 6567.4 ¥[L II.927 PTH 2.0| YHP 6.045 0PA ?,6Z RAP I07.39 [CC 1,1888

L-| T|N[ JNJ LAT ZNJ LClNG |NJ RT ASC |NJ AZNTH |NJ T|N[ PO CST TIN JNJ 2 LAT INJ 2 LONG

Z977.76 -26.A| 6_,83 524.66 100.62 2 2_ I9 1977.8 -24.67 57.59

4246.26 1.55 174.56 520.26 61.72 18 48 6 5646.5 -2.26 ]67.93

2289.09 -27.49 44.35 524.41 102.25 3 48 I I689.I -25.93 _6.10

AOlO.|9 Z.50 J56.67 519.72 60.20 19 57 ZO 9410.2 -].aB ]90.15

Z018.94 -]0.]2 ZZ.98 ]23.58 I06.59 9 9 $8 1418.5 -Z7.7S 14.72

5853.51 4.99 IAS.Z4 518.17 56.I4 Z0 44 45 5299.9 .90 I]7.02

NI0-COURS[ [X[CUTXON ACCURACY ORBIT 0ET[RNINAT]ON ACCURACY

5GT 4792.2 SGR 915.1 SG3 241.5 Sf 646,! 5C J96.3 SS 304._

RRT .7977 RRF .8919 RTF ,9195 CRT -.8764 CRS .9098 CST -.7123

SG5 4819.8 R1] .I574 RI] ,9204 LS& 706,8 NSA 210.5 $$4 46.9

SGI 4809.8 SGZ ]09.5 THA 4.92 ELI 669,1 EL? 9J.3 ALr 164.80

LAUNCH DATE MAY 5 1964 FLIGHT FINE 160.00 ARRZvAL OAT[ OCT J2 J964

H(L;OC[NTC|C CONXC

CL I50.90 LAL .00

RP ]07.69 LAP ,82

RC 194.1J6 GL -9.0_

PLANg[TC)([NTRXC CONIC

C3 1J.591 VHL 3.569

LNCH AZNTH LNCH TIN_

90,00 2 9 AO

90.00 |7 SO |]

100.00 S 5? 49

I00,00 le 44 49

|10,00 9 I |2

J|0.00 I9 5? 92

OIFfEC[NTIAL C_CECT|ONS

T0E -.4_$6 TRA -.55]Z TC5-7,0298 gAU 1.0?|5

ROE .|I6Z CCA .0607 RC3 -,664| FAU .05046

FOE -.3843 rRA .]140 FC5-5,8488 8SP lgZ_

BO[ .4592 BOA .9_A6 BC] 7.0_II FSP +758

DISTANCE 407.Z27

LOI. 2_4.]S VL 26.52! GAL -Z.08 AZL 9l,I_ HCA ZZD.81 SHA IZ9.72 ECC .Z05AO _NC 1,1450 vl 29.92?

LOP 90.]4 vP 57.5_0 GAP 8.56 AZP 89.Z0 TAL 188.19 TAP 54.0I RCA I00.15 APO I51.29 v2 59.202

GP -1_°29 ZAL II4.Z_ ZAP 1_5.95 £TS 5Z_.Z7 Z*E 151.15 ET[ 192.80 ZAC 62.49 [TC Z_,68 CLP-161.]_

DLA |5.0I CAL ]I0._4 RAO 6567.4 VEL ll._ZI PTH Z.01 VHP 6.150 DPA 8.?I RAP |09._6 [CC ].I868

L-J T_NI[ ]NJ LAT [NJ LONG JNJ RT ASC INJ AZNTH INJ TIN[ PC) CST T_M INJ Z LAT INJ 2 LONG

2505.84 -Z5.37 60.66 5Z6.55 103.0I 2 5l 23 1903.8 -23.$3 92,59

4319.73 3.7? ]7_.44 52Z.65 6I.gJ 18 42 9 $7J5.7 -.02 IT].8J

Z819.74 -26.40 59.49 _Z6.25 104.96 4 |4 A9 I619.7 -24.14 5].42

40?5.06 4.69 I_.Z4 5Z_.IA 60.44 J9 9_ 44 5475.1 .72 153.70

19_8.SS -29.0_ 1B.7S 52_,]A 108.81 5 5_ $0 1_58.7 -26.2_ [0._)

]908.9! 7.08 146,16 3Z0.66 56.47 20 45 J ]308.9 Z.6Z 199.91

N_0-CCt)R$[ [x[CUT|ON ACCURACY C_I*SIT _[T[RN|NATION ACCURAC_

SGT 4880.2 $GR 900.6 SG) 259.9 ST 785,! SR 200.? SS 560._

RRT .7692 RRF .7972 RTF .919_ CRT -.9478 ORS .90_9 CST -.8188

SG8 4905.8 RZ5 .J565 RI] ,9200 LSA 864.I NSA 194.8 SS4 44,9

SGI 4899.9 SGZ 5IB.9 THA 4.93 ELI 80B,0 EL? 62.2 ALr 166.30

L*UNCH OAt_ M_v 9 1964 fLIGHT TINE 162.00 ARRIVAL DATE OCT J4 1964

HELI O(ENTCIC CONIC

RL ]S0,90 LAL .00

RP ]07.69 LAP 1.0I

• C t96°le? GL -10.99

PkAN(TC(_NTCIC CONIC

C9 ||.26_ VHL _,_60

LNCH AZNTH LNCFF TIN[

90.00 Z 97 29

90.00 IT 25 19

IO0.O0 4 4 29

IOO.O0 18 41 6

I]O.00 9 29 I5

110.00 19 ]6 46

DIFFERENTIAL CCRRECTIONS

fO( -._Z84 Tea -.42_4 TC_-?.JS_? _AU 1.0862

R0[ .1186 RCA .0706 CC5 +.6379 FAU .0481Z

rOE -.45OJ rRA .3681 FC]-9.6905 BSP 19980

80E .9419 BOA .4292 BC3 7,?lID FSP -742

DISTANCE _73.064

LO_. ZZ4.93 VL 26.469 GAL -I.?O AZL 9I .99 HCA 229.09 SNA 125.39 £CC .20548 1NO I .9916 V! 79.9Z

LOP 93.97 VP 57.921 GAP 8.69 AZP 89.]9 TAL 186.6] _AP 59.66 RCA 99.63 APO J5J.16 v2 39.2J]

GP -14,17 ZAL I11.08 ZAP I57,42 ITS )25.46 ZA_ 191,15 ET£ 191,56 ZAC 6_,75 ETC 268.23 CLP-162.24

OLA II.O? RAL 113.12 RAO 6967.4 VEL 11.918 PTH 2,0I VHP 6.269 OPA 9.99 CAP 111.8! £CC 1.1858

L-I TIN[ INJ LAT INJ LONG INJ Rr ASC INJ AZNTH INJ TIN[ PC) CST TIN INJ 2 LAT JNJ 2 LONG

?AS?.?0 -24.27 56.09 328.66 105,09 3 18 ? 1837.Z -2].97 48.18

4380.05 5.82 182.06 325.50 62.24 18 38 19 5?80.0 2.06 ]75.40

2156.95 -29.29 35.18 92B.]5 106.56 4 40 20 1956.9 -27.74 Z?.78

tlSS.S] 6.71 16_.59 32_.6| 60.80 19 50 2 5555.5 2.77 157.02

1904.03 -27.65 15.00 327.38 Jl0.TI 9 96 57 1504.0 -24.79 ?.J8

3961.2Z 9.04 146.95 923.39 56.89 ZO 4? 47 $361.2 4.61 14Z.6_

NI0-CC_JRS[ EXECUTION ACCURACY ORgIT 0[TECNINAtlON ACCURACY

SGT 4964.6 SGR 489.6 SG5 _30.2 ST 938,9 SR Z06.0 SS 4J2.3

RRT .7590 RRF .7615 RTF .9194 CRT -.9?47 CRS .8944 CST -.8798

SGB 4988.7 RZ5 .1172 RiD .9199 LSA 1029.1NSA 182.4 SSA 42.4

SGI 4977,8 SGZ 329.0 THA _.19 ELI 960.2 EL2 _5.0 ALF 167.90

LAUNCH DATE NAY 5 1964 FLIGHT T]_ 164.00 ARRIVAL DATE OCT ]6 ]964

HELIOCENTRIC CONIC

• L I50.90 LAL .00

CP 107.60 LAP 1.19

RC 198.263 GL -11.88

PLAN_TOC_NTRIC CONIC

C3 11.287 VHL 3.360

LNCH AZMTH LNCH T[_I_

90.00 ] 4 Z0

90,00 17 22 5

IO0.O0 4 30 [0

lO0.O0 18 38 95

110.O0 9 46 41

110.O0 19 _6 94

OIFFER£NTIAL COIICECTIONS

TO[ -.6540 TCA -.]O51 TC5-?.Z955 8AU I.I044

ROE .lZI6 CRA .0807 RC3 -,61ZZ FAU .04560

tO[ -.4709 FRA .4206 FCS-5,5128 8SP 1987Z

8DE .6456 BCA .3|96 8CS 7,]190 rSP -7Z6

DISTANCE 478.885

LOt. Z'24.93 VL Z6.4| 7 GAL ---1.3| AZL 9|,$0 HCA Z]Z.Z9 SHA 1Z5.07 £CC .Z0775 INC 1.9009 VJ 29,927

LOP 96.81 VP 57,492 GAP 8,93 AZP 89,08 TAL 185.05 TAP 97.]1 RCA 99.09 APO 151.05 v2 39,218

GP -13.23 ZAL 107.8I ZAP I58,79 ITS 329.48 ZA[ 1_|.I4 ErE I91,04 ZAC 64,89 ETC 267.57 CLP-]63.Z7

OLA 9,Z| RAL |]6.08 RAO 6967.4 V[L 11,518 PTH Z.0| VHP 6.]89 0PA IO.Z9 RAP I]4.O8 £CC 1.1898

L-| T[I_ |NJ LAT ZNJ LONG [NJ RT ASC |NJ AZMTH _NJ TIN[ PC) CST TIN |NJ Z L&T INJ 2 LONG

2376.26 -25.14 51.99 351.05 106.80 3 45 56 1776.5 -20.62 44.23

4440.96 7,74 JBS.50 S28.19 62.68 J8 36 6 5841.0 4,02 178.80

2099,58 -24.05 51._0 5]0.70 108.Z? 5 9 ]0 1499.4 -ZI.95 ?3.96

4193.07 8.61 166,BI 3Z7.?Z 61,26 19 48 48 3993.1 4.70 160.70

189].72 -26.57 IJ.65 S29.68 112.]4 6 |9 34 I253./ -25,$0 3.99

401J,49 10,89 ]5J,66 526.55 9?,40 20 43 46 ]41J.5 6.92 J49.30

NI0-C(_JRS[ [RI[CUTION ACCURACY ORS|T 0ET[RM|NATION ACCURACY

SGT 5046.0 SGR 48].4 SG_ 224.4 ST 110Z.6 SR 212.0 SS 461.0

RRT .T074 RRF ,724_ RTF .9J97 CRT -,9802 CCS .8846 CST -.9]65

$G8 5069.9 RZ3 .1005 RI3 .9202 LSA IZO0,? NSA 172.? SSA _0._

SGI 9097.5 SG_ 3]9,5 THA ].BB EL1 IJ22.0 EL2 41.2 ALF J69.3J

I 795



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964]

LAUNCH OAT[ NAY 9 ]964 FL]GH/ T]W[ 166.00 ARRIVAL DA_E OCT 16 1964

NELJO(:ENY_IC CONIC

• L 130.90 LAL .00

RP lOT,S8 LAP ].)T

RC ]60,5|4 GL -15,07

PLAN[TO_(NTR|C CONIC

C} 11.}33 VHL }.369

LNCH AZNTH LNCM TIN(

90.00 3 30 Z8

90.00 |7 20 II

I00.00 i _3 23

]00,00 ]a 92 _7

AiD,D0 6 ]J 46

]JD.00 J9 }8 a

OJFFEREN11AL C(_RRECTION$

ro( -o2324 TRA -;1731 T{)*7,3399 8AU |.1176

R0( ,I236 RRA .0914 RC3 -.38A3 rAU .04131

tO( -.3044 rRA .4718 FC$-3,3027 65P 16060

BO( .7A81 8NA .19_7 BC) 7.3631 rsP -704

OJSTANC( 484.590

CO(. LP24,33 VL ?e.366 GAL -.91 AZL 9].66 HCA Z)3.52 5NA 124.23 (CC .2]O18 ZNC 1.6359 vl Z9.327

LOP 100,03 VP 32.463 GAP 9.Z3 AZP 89.06 TAL 185.43 TAP 36.93 RCA 98.3} APO 150.92 v] }9.226

GP -12.40 ZAL |OA.43 ZAP 160.02 (TS 3Z5.13 ZA( |J].15 ErE 190.51 ZAC 65.88 CTC 267.01 CLP-164,27

DEE 7.43 RAL ]19,11 RED 6567.4 VEL 11.521PTH 2.01YHP 6,520 DPA 10.83 RAP I]6.99 (CC 1.1068

L-I Y|N( IN] LAT IN] LONG |NJ RT A$C IN] A2NTH IN] TIN( PO CST TIN IN] 2 LAT IN] Z LONG

2320,05 -Zl.98 46,26 )33.63 108,32 4 9 _ 1720.1 -]9.22 A0.69

4499.60 9.55 188,86 131.31 6).22 18 35 10 3899.6 5.SS [82.]0

2046.20 22.85 27.79 333,29 109.26 5 29 2_ ]AA6.Z -19.99 20.20

4Z4_,67 JO,AJ 169,9_ ))0.86 61.82 ]9 48 46 5648.? 6.56 163.2e

]BO?,]6 -75.33 B,SB 33Z,_Z J]),76 6 41 53 ]ZD?,Z o21,90 J.lJ

4060,&9 |2.6_ ]34.33 _Z3.)Z _7,_9 ZD 45 44 346D.3 8.36 147,90

NZ0*COURS_ (X/CUT]ON ACCURACY ORS|T OETERMIN&T|ON ACCURACY

SGT 5|]1,4 )OR 4?4,6 $G3 2]7.7 ST 1765.9 SR 219.0 $$ 303.8

RRT .6?34 RRt r .686? RTF .9193 CRT -,9746 CRS .8729 CSr -,9398

SGB 5])3,4 RZ) .0867 R]5 .9199 LSA 1369.4 NSA J65.3 SSA 38,7

SGI 5121,4 SGZ )_0,1 YHA 5.59 ELI 1283.8 EL2 48.2 ALF ]?O.AZ

LAUNCH OAT( NAY _ 19_A FLIGHT 1114( 168.00 ARRIVAL DATE O(T 20 1964

H(LIOCENTRIC CONIC

RL ]50.90 LAL .00

RP I07.36 LAP 1.54

RC 162,346 GL -14.1|

PLAN[TO_ENTRJ¢ CCNJC

C3 JJ,493 VHL 3.3_

LNCM AZNTH LNCH 711_

90.00 3 _6 5

90.00 ]7 19 Zl

I00.00 5 ZO 8

lO0.O0 18 3? 59

J10.OO 6 34 33

IIO.O0 19 dO 3

OIrrERENT|AL CO_R(CTION$

TOE -,8423 YRA *.O336 ?(3-?,3509 BAU 1.1327

RO( ,t296 RRA .1016 RC3 -,5577 rAU ,04109

rO( -.5373 FRA .9207 FC3-3,0934 BSP 16)57

60( .8572 BRA .1071 Be) 7,3720 rSP o690

0ISTAK( 490.A76

LOt. Z_4.53 VL 26.315 GAL -.4g AZk 91.B0 HCA 238.76 SNA 124.44 ECC .ZlZB3 INC 1.7993 vl 29,527

LOP ]03,ZB VP 3?.433 GAP 9,53 AZP 89,07 TAL |81o8Z TAP 60,59 RCA 97.95 APO 150.92 V2 3}.232

&P -11,68 ZAL lOl,OZ ZAP 161.27 ET$ 325,00 ZAE 151.11 (TE IBg.?] ZAC 66.B3 ETC 26_.46 CLP-16_._5

OLA 3,70 RAL J22,22 RAO 6167,4 VEL ]],3Z7 PTH _.OJ VHP 6,660 OPA JJ.Z3 RAP 1J8.72 ECC J.JB�l

L-; ?|N( IN] LET ]NJ LONG |NJ R? AsC |NJ AZMTH ]NJ TJN[ PO CST TIN JNJ 2 OAT IN] 2 LONG

2267.99 -Z0.83 A4,89 316.43 _09.63 A 33 33 1668.0 -17.96 37.39

4556.74 ]1.29 ]9Z.]6 334.64 63,86 18 35 12 3956.? 7,6B 189,33

1996.93 -Zl.?Z 24,60 136,09 _]1.05 _ 53 25 ]396.9 -18.62 lT,14

4503.04 1Z.14 123.06 314.Z0 6Z.4T 19 49 42 3703.0 8,36 /66.31

]764,01 -Z4,11 5.81 )34.99 l]_,O0 ? 3 37 1164,0 -ZO,)A 352,49

4108,13 ]4,40 157,00 )32.89 56.66 20 A8 3Z 3508.7 10.15 ]30,49

N|O-C(::)URS[ EXECUTION ACCURACY ORBIT OETERMINAT[ON ACCURACY

SGT 5186ol $_ 469.9 SO3 ZII.9 ST 1439.9 SR 223.4 55 545,8

RRT .640A RRf" .6486 RTF .9207 CRT -.96A3 CRS .8633 C$T -.9559

SG8 5207.4 RZ) .0731 R13 .9Z10 LSA 1547.6 NSA 159.9 SSA 96.7

SO| 1194,9 SG2 360,3 THA 3.34 ELI 1436.3 EL2 59.0 ALF 171.40

LAUNCH OAT( NAY _ 1964 fLIGNT TIRE 170.0(I ARRIVAL CATC OCT Z? 1964

HELIOCENTRIC CONIC

wc 190.90 LAL .00

RP 107.34 LAP 1.71

RC 16A.366 GL -]3.01

PLAN[TO([NTRIC COINJC

C$ ]J,7]4 VHL 3.4Z3

LN_ AZNTH LN(H T;_

90.00 4 21 l?

90.00 ]? ]9 24

[00.O0 3 44 3|

IO0.O0 IB 38 5]

110.00 6 37 6

llO.O0 19 42 43

0IFFER[NT]AL CCI_R(CTION$

TO( -.96OO TNA .09_3 TC3-?.3252 9Au 1.1501

RO( .13A8 RRA ,l]03 RC3 -.3313 FAU ,0)913

FO( -.3630 FRA .5314 fC3-Z.89]7 BSP 16912

BO[ .9694 BRA .1477 BC3 7.3443 FSP -?02

0]STANC( 496.242

LOL Z'24.31 VL 26.264 GAL -,06 AZL 91.91 HCA 242.01 $NA 124,13 ECC .21570 |NC 1.9356 v] 29.52?

LOP 106.32 VP 57.403 GAP 9.BA AZP 89.09 TAk lBO.2Z TAP 62,2Z RCA 97.35 APO 150,90 v] }5.238

GP -]1.04 ZAL 97.33 ZAP 162.41 [TS 324.30 ZA[ 151.10 ET( 189.16 ZAC 67.71 [TC 265.91 CLP-166.22

DLA 4.04 RAL ]25.39 RAO 6362.4 V[L ]|.337 PTH 2,01 VHP 6.B08 DPA 1],91 RAP 121.08 ECC 1.1928

L-J ?|N([ JNJ LET JNJ LON_ ]NJ RT A$C ]NJ AZMTH IN] ?}ME PC) C$T TAN JNJ _ LAT IN] Z LONG

22J9.76 -J9.69 4].8] 339.48 1JD.77 4 _8 17 16]9.# -J6.69 34.42

4612°90 12.99 ]93.44 338.18 64,60 ]B 36 |7 4012.9 9.47 |#_.94

193t.79 -20.58 21.69 339.1] 1]2.12 6 12 3 ]331.3 -17,39 14.35

4336.60 15.60 ]76.17 337.23 63.Z2 J9 31 2_ }736.6 10.10 169._4

12Z4.11 -22,94 3.31 33?.97 116.06 7 23 50 1124.1 -]9.23 556,12

41_6,54 16.0_ 159.?0 336.46 59.4Z 20 52 2 3356.5 11,90 153.0_

NI0-COURS( ExECuTION ACCURACY C_RBIT D(T(RNINATION ACCURACY

SOT 3268.0 )OR 466,) SO3 _05.6 ST 1614.9 SR 232.6 S) 379.D

RRT .607_ RRF .6115 RTF .924? CRT -.9536 CR$ .B$B6 CST -,9672

$G8 528_.6 RZ3 .0391 R]3 .9Z30 LSA 1724,1NSA 1_3.9 55A 34._

SOl 5_75,6 SGZ 3?0.0 THA 3,09 ELI ]630.l EL2 69.4 ALF 172.17

LAUNCH DAT[ NAY 3 )_OA FLIGHT 7JRI[ 172.(:_ ARR]VAL CATE OCT 24 1964

_[L/CX_ENYR]C CCNIC

RL ]90,90 LAL ,OO

RP 107.92 LAP ].87

PC 166.362 GL -|3,27

PLAN_70_(NTR_C {ON|_

C3 lZ.OZ3 VHL 3.462

LNCH AZNTN LNCff T_MI_

90.00 a A6 3

eo.oo ]? ZO 12

100.00 6 B 34

100.00 18 40 23

JlO.O0 ? 19 29

110.00 19 46 3

0]FF(R(NTIAL CCI_I(CTION$

TDE-J,O?4Z TRA .Z269 TC3o?.I93A BAU 1.1390

RO[ .]396 R_A .JZ)4 RC3 -,4976 rAU °03636

FD[ -.3934 FRA o6J64 rC3-Z.6339 BSP 16723

BD[ 1,O933 8RA ,3032 BC3 7.2]06 rSp -64?

OJSYANCE 301.9B6

LOll. Z_4.3} VL 26.Z13 GAL ,39 AZL 9Z.06 MCA ?49.23 _A IE3.82 ECC ,2J88J INC ?,039B vl 29.}?7

LOP 109.?? VP 3?.3?3 GAP 10,16 AZP 89,14 ?AL 128.60 TAP 63.83 RCA 96.?3 APO 150.9] V_ 33.244

GP -10,42 ZAL 94.01 ZAP ]63.49 ET$ 323,82 ZA[ ]3].08 ETE 188.68 ZAC 68.35 £TC 265.36 CLP-162.|6

OLA Z.43 RAL I28.60 RA0 6362._ ¥(L ]1.530 P_H Z.02 VHP 6.963 0PA 11,68 RAP 123.46 ECC 1,I979

L-| T]14_ |NJ LAT ]NJ LONG ]NJ RT ASC _NJ AZNTH IN] ?ZM[ PC) CST TIM IN] 2 L_T IN] 2 LONG

2173.Zl -18.19 39,00 342.71 111,75 3 22 2J 1S73.2 -15.48 31.71

46_,40 14.15 ]98.?4 341.90 6_,43 18 38 1 4068.4 11,11 191,74

1909.19 -19.48 ]9.05 342.32 113.14 6 40 23 1309.Z -16.16 IJ,B1

4409,6? 15.4] 179.29 3AI.48 64.06 19 33 54 3809.? 11.B0 t22.36

]1_12,44 -21,83 1.05 34].J5 116,96 ? 47 32 1087.4 -18.03 353,9?

4204.|7 I?.?0 16_,43 340.ZZ 60.2? 20 56 8 3604,Z ]5.62 ]}5.?0

N]0-COUR$( [XI[CuT|0N ACCURACY C_IT 0ETERMINATION ACCUR4Cy

SOT _)14,? )r.dl 462,_ SG3 199.? ST 1786.? SR 239.2 $$ 619.0

RRT .57]4 RRI r *_226 RTF ,92J4 CRT -.936J CR$ ,_416 CST -,9742

$G_ 5334.B R23 .D53J R]3 .92J6 L)A ]_99,} NSA ]53.6 $5A 32,9

SG] 5_21,3 $G2 379,3 ?HA _,B6 ELI JBO0,7 EL_ _}.5 ALF 17Z._4

1299



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

LIt_KM 0AT[ NJV 5 I¢t4 FLIG,qT YiN[ ITA.00 ARRIVAL 0ATE OCT 16 ]164

*_l[ClO([NTmlC COedZC 01STAk_C£ 507,706

m_ |50.IPO _AL ,00 LOL 25'4.53 VL Z|.163 GAL ,86 AZL 92,18 HCA 248,49 SNA 113,52 £CC .12116

RP 107,51 LAP E.05 LOP ||),0J VP 57,341 GAP 10.4t AZP 89.Z0 TAL |76.99 TAP 65.48 RCA 96.08

NC 1$R.)51 GL -J6.59 GP -I.98 ZAL 90.4T ZAP 1_4.51 (TS 322.94 ZA[ 131.06 [T[ |88.25 ZAC 69.34

PLAP_TOC(NTR|C ¢CBd|C

C5 12.451 YHb 5,528 OLA .20 RAL 13|.29 RAD 6587.5 VEL IJ.S68 PTH 2°02 VHP 7.128 0PA 11.75

_N_I AZNTH LN_H TIN_ L-1 7IN( |NJ bAT |NJ LONG |NJ RT ASC IN) AINTH IN) TIN[ PO CST T|N

60.00 5 I0 29 2194.52 -17.54 96.46 946.11 112.59 5 46 5 1554,5

PO,00 17 21 59 4715.44 16.08 Z'0_,05 941.11 68.97 |8 40 22 4115.4

100.00 8 32 14 1870.92 -16.49 |8.67 545.71 115.06 7 5 15 |270.6

|00.00 18 42 55 446Z._ 16.95 |6_.44 545.40 65,_0 19 $8 57 _SZ,A

J|O,00 7 41 28 |8_4,05 -20,79 959,0_ 944.$0 117.77 9 9 0 1054.0

INC Z,1797 Vl 10.527

APO 150.96 VZ 31.14_

ETC _84.62 CLP-166.08

RAP 125.85 [CC 1.2046

|NJ 2 LAT IN) 2 LONG

-)4.33 26.26

|2.75 194.96

-16.03 9*51

1_.4A 17S.41

-J6.90 352.04

110.00 19 69 55 4251,19 10.£9 165.2J 941.15 61.Z_ 2J

DItr[R[NIIAL COIRI[CTI_8 N|D-C_JR:IM[ [I_CUTIOI ACCURACY

T0£-1.1869 IRA ,4521 TC5-7,02|4 8_J 1.1695 SGT 556e.0 SGR 440.0 SG9 103.6

RO_ .1481 NNA ,1542 R¢3 -.4657 FAU .0_49f RfT ,5566 RRF ,5954 RYf .0225

FOE -.6111 FRA ._49 rc9-2.9950 B6P 186_ S_ +9_.6 R_9 .D444 RI_ ,9226

so[ 1.1181 6AA .4711 9C5 f.034,_ f_k" -6_0 SGI 5971,Y _ 38?.? 7MA 2.65

LAUNCN OAT[ Nay 5 19e4 FLIGHT TINI_ ]76.00

J'RL|O¢[NTR|C CONIC

RL 150.00 LAL .00

RP 107.S0 LAP t.10

RC 11'0.518 Gb -10.81

PLAN(TO¢[NTRIC CONIC

C3 12.BSJ _ 5,599

LNCH AZNTH _NCH TIN[ L-I TIN[ ]NJ bAT

IJO.0O 5 34 _ 20|7.1| -18.5_

90.00 17 29 ,14 4778.10 17.54

100.00 6 55 50 1095.69 -17,45

100.00 18 45 16 4514.11 |1,45

110.00 e 9 9 11_4.06 -19._

110.00 19 54 I 11_,21 20.t2

DIFFIR[NTIAL C_IRECT|ON_

10[-1.9J52 YRA .6596 rC5-6.B019 BA_ 1.181|

ROll .J552 _ .1441

rot -.639£ rR_ .I'019

LAUNCH 0ATE NAY 5 1_64

H[LI O_[NTRiC CONIC

RL 150,+0 LAL .O0

RP 107.49 LAP Z.SZ

RC3 -.4319 FAU .09256

rcg-_.le53 8sP IFI_O

LOL Z_4.53 VL 26.065 GAL

LO_ 11_.50 VP _7.280 GAP

0 44

RC J71.263 OL -17.15

PLA_YOCENTRJC CONIC

C5 13.593 VHL 5.$87

LNCH AZNTH LN_H TJMI_

PO.OO 5 57 51

90.00 17 26 7

100.00 • le 16

100.00 18 48 24

IJO.O0 6 24 ZZ

110.00 1_ 58 47

5851.7 15.30 158.36

ORBIT OETERNINATION ACCURACY

ST 1_51.8 SR 246.5 SS 848.6

CRY -.6213 CR$ .8319 C$7 -.9799

LSA _65.4 NSA |55.2 $$A 30.9

[11 1965.0 EL_ gS.Z ALF 173.35

ARRIVAL OAT[ OCT 16 1_64

01STANCE 513.409

LQ. _4.59 ¥L _.II4 GAL 1.59 AZL _,19 H_A 151,74 S_A 129.2_ [CC .22170 JNC 2.2043 Vl 29.527

LOP 116.26 VP 57.5|| GAP |0._ AZP 89._6 TAL 175.97 TAP 6?,11 RCA 95.40 AP_ 151.04 VZ 35.Z51

OP -9.50 ZAL $8.1d ZAP 15$,49 [78 921,65 ZA[ |91o05 _T[ 167,66 ZAC ?0.10 [TC 284.26 CLP-166.99

ObA -,eO RAb 195.0_ RAO 85i7,5 V_L |1o590 PTH 2.09 VHP ?.SOl 0PA 11.73 RAP 128.15 [CC 1.Z13J

_J L_N(_ |NJ IT ASC ZNJ AZMTM INJ TIN[ PO CiT TIN |NJ 2 LAY INJ 2 LON&

54.II 941.M II�._O 6 g _3 1407,_ -13.26 17,O5

J_S.40 540.10 67.42 16 45 |? 4178.1 14.32 |98,10

14,$4 540.27 114.68 7 Z6 5 1255,7 -13.96 7.47

18S.e4 54_,41 68.04 20 0 _0 $914.8 15.04 176,49

957,_ 341,OI 11#.44 B 90 IO lO_4,1 -15.87 350.33

110.04 541.21 62.16 2! 5 48 3699.Z |8.94 , 161.06

NIO-COkM_[ EW[CuTION ACCURACY OitB|T DETER)IINATION ACCURACY

8GT 14_,6 6Gil 457,4 IG9 J86,0 SY 2117.8 SR 255.6 66 677.2

R_T .SO26 Rfff" .4964 RT_ .9198 CRT °,9075 CR$ ,6136 C$T -.9841

8r_D $44_.1 R_9 .0986 219 .0239 LSA 1291.2 MSA 755.9 61A _9.0

FLI&HT TIN[ ITS.DO ARRIVAL DAT_ OCT 30 _SS4

O/3TANC[ 519.069

1.65 AZL 92.40 HCA 254.98 SNA |2Z.93 [CC .ZZg?) ]NC 2.4046 V! 29.5Z7

11.18 AZP 8_.36 TAL 173.76 TAP 68.74 RCA 94,69 AP_ 151,I? v2 35,155

[TC E63.76 CLP-|69.86GP -g.00 ZAL 85.4_ ZAP I66,43 ETS 3L='0.5Z ZAE 131,04 ErE 167.52 ZAC 70.63

DLA -2.01NAL 156.35 RA0 6587.$ VEL 11,616 PTH 2.04 ¥HP 7.483 DPA |].62

_-I Tll_ IN) LAY IN) LONG IN) RT ASC IN) AZNTH IN) TIM_ PO CST TIM

2063.69 -15,63 32,16 553,50 113.90 6 52 15 1463.9

A832.36 16.92 206.76 3_i.lI 68.53 16 46 39 4232.4

1604.51 -16.55 11.66 352.96 113.15 7 48 Z0 1204,5

4566.99 10.64 |66.67 35_.72 67.)7 _0 4 51 3067.0

1597.59 -16.95 559.66 351.67 ]18.99 8 SO 59 997.6

75A8.68 Z2.29 170.99 55Z,51 55.39 21 11 14 5746.7

RAP 130,65 ECC l._Z_7

IN) Z LAT IN) 2 LONG

-]2.Z9 25.10

]5,8d Z01.46

-13.01 5.65

J6,Sg 181.59

-]L.94 346.8d

16.5_ 163.81

OJTFER[NT|AL C(_QR[CTICN6

YO[-I.A3g4 TRA .6_9 7c5-6.5431 6AU 1.1913

RO[ .1612 RRA .1530 RC5 -.3_74 FAU .0_

• O[ -.66OZ TRA .7516 FC5-1.6546 86P 17345

BO[ 1.4484 _A .6451 6C3 6.5_51 rSP -597

MID-COURSe. ExJ[CufIOI ACCURACY

$GT 5471.8 61_ 454.7 $G3 162.4

RRT .468_ RRF .4614 Rtr .9253

SG8 5491.6 RZ9 .0194 RI_ .9254

SOl 5476._ SGZ ADz.5 THA Z.Z4

@RAIT OETERN|NATION ACCURACY

ST 2274.6 $R 160.9 55 701.6

CRY -.8046 CR$ .6170 CST -.9873

LSA 2589.5 NSA 157.4 $SA 27.1

ELI 2_86.8 ELZ 115,9 ALF J74,JZ

bAt_NCH OAT[ _A¥ 5 19_,4 FLIGHT TIN[ 190.D0 ARRIVAL _ATE NOV ) 1964

HI[LIO_[NTRIC CCNIC

R_ 150JK) _AL .00

RP J07.46 haP Z.46

RC 174,11_ GL -17,40

PLAP_T_[NTRIC CONIC

C3 14.573 YNb 5,79|

LNC_ AZNTH Lkl_H 7114_

90.00 6 ZO 41

90.00 17 29 I

100.00 7 AO 16

100,00 16 51 55

1]0.00 8 45 ?

)10.O0 20 $ 45

bOA ZZA.53 VL

LOP 122.75 VP

GP -6.72 ZAL

OI$TAN_[ 524.704

26.016 GAL 2.38 AZL 92°51 PICA 250.25 SIAA 122.64 [CC .13594

97.248 GAP 11.55 AZP 69,46 TAL 172.14 TAP ?0.37 RCA 05._5

79.98 ZAP 167.32 [76 316.93 ZA£ |31.03 [T[ 187,21 ZAC 7J.54

OLA -5.35 RAL 141.58 RAO 6587.6 VEL 11.652 PTH 2,05 VHP 7,677 OPM 11.A3

L-I TIN[ |NJ LAT IN) LONG |NJ RY ASC IN) AZMTH IN) TINI[ PO C67 7|N

ZO54,56 -14.65 _0.40 357.23 114.40 6 54 36 1454.6

4866.2? Z0.23 212.19 558.A_ 69.75 18 _0 27 4166.3

J?_7.22 -15.75 JI.09 356.70 IJ5.74 6 |0 5 J|7?.Z

46J8,65 21.16 107,1d 558,00 68,40 20 6 54 40J8._

J574.61 -|6._ 954,99 351,44 119.45 9 I1ZZ 974.B

4594,05 El,7| 173.6_ ]5e.90 64.62 ZI 16 5g 379A.0

0|rF[R[NTIAL CORPRCTION$

Y0[-I.56_6 YRA 1,0_D0 7C3-6.2356 B_u I.ZOOA

RO( .1704 _q_A .|64_ RC5 -.582] FAU .02643

¥o[ -.6801 _RA .7942 rC5-1.7155 65P 17525

eO[ |,5?90 _RA 1.0510 8C5 6.2465 FSP -561

NID-CCX/R$[ EX£CUY/ON ACCURACY

6GY 55|8.7 6GR 45).7 $G3 176.9

R_T .A551 _ .4242 RTF .9269

SGB $597,1 R23 .0228 R|5 ,92?0

$GI 5521.1 $62 AO6.9 TH_ 2.04

INC 2.5120 VI 19.527

APO 151.33 v_ 35.Z57

IV( 263,2A CAP-I?0,76

RAP )55.06 ECC 1,2366

IN) 2 LAT INJ 2 LONG

-|J.AZ 13.38

1?.20 _OA.?5

-|Z.16 4.06

16.06 J81.7_

-14.14 547.56

Z0.09 166.61

0R817 0[7£RNJNAT_ON ACCURACY

sr Z422.8 SR 268.3 66 723.0

CRT -.6856 CR5 .8_16 CST -.9898

LSA 2537.4 NSA 159.4 SSA 25,4

£LJ Z414.4 [LZ JZS.0 ALT |74.d0

1600



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 1964)

LAUNCN OAT[ NAY 5 ]964 FLIGHT T|NI[ 182.00 ARRIVAL DAT[ NOV 3 1964

HEL]O(CNTRZC CC_JC 0]STANCE 530.304

mL 350.90 LAL .DO LOL 2_4.53 VL 2_.968 GAL Z.9A AZL 92.G2 HCA 26J.17 SNA 122._6 ECC .23853 INC 2.6J 67 vl 29.527

RP JO?.Aa LAP Z,59 LOP 1Z6.00 vP 3?,ZlG GAP 11.93 AZP a9.61 TAL 170,53 TAP 72°00 RCA 93.1? APO ]51.54 V2 _5,259

RC J?0.09D GL -|7.61 GP -8.39 ZAL ?6.56 ZAP 11_!,J7 [75 317.04 ZA£ JlJ,0Z [T[ 186.92 ZAC 72.25 [TC 262.73 CAP-J?|.63

PLAN(TOCENTRIC CC_41C

C3 15.3|Z YHL 5,915 DLA -4.61RAL 144,74 RAO 656?.8 ¥[L 1|.692 PTH 2,06 VHP 7.881DPA 11,17 RAP 155.47 [CC J.2520

LNCH AZNTH LNCH TIN1| L-| TIN( |NJ LAT JNJ LONG |NJ RT A$C INJ AZNTH INJ TIMIE PC) C$T T|N JNJ Z LAT [NJ Z LO_AG

RO.O0 6 42 51 2008.36 -14,12 28.89 1,1/ 114.80 ? 16 20 1409,4 -10.66 23.92

90.00 17 3Z 17 A938.68 Z1.45 215.64 2.96 71.06 J8 64 37 4_39.1 18.87 208.07

]OO.00 8 2 J 1755.94 -15.06 9.64 .71 116.13 8 31 15 1153.8 -11.43 2.74

]00.00 18 55 47 4670.35 Z2.A3 193.46 Z.59 69.?1 ZO |5 56 A070.3 ]9.47 187.9l

110.00 9 5 18 1553.82 -17.56 333.23 359.32 119.81 9 31 14 955.8 -15.46 548,$1

]10.00 ZO 9 0 4441,2Z 23.03 176.89 1.42 66.94 Z| 25 l 3841.2 21.59 169.45

OJFF[RENTIAL C(_RECT|ONI N|O-CCIIJ/R|M[ [X[CUT|ON ACCURACY ORBIT 0ETERNINATI(_I ACCURACY

T0[-].8889 TRA |.2620 TC3-5.88_2 8AU ].2062 8GT 536_,6 $GAI 448.5 86) 171.2 ST 2354.2 SR 276.Z SS 738,7

RO[ .1811RffA .1746 RC3 -.3260 FAU .0Z646 Rift .3975 RRF ._1_73 RTF .9280 CRT -.8734 CR$ .8062 CST -.9916

FOE -.6961 FRA .8387 rC1-|.A963 B.qP 17612 SGe 3670.? RZ3 .0180 RI_ .9280 LSA 2668.1NSA ]62,G S]A 23.8

BO£ 1.7096 MA 1.2740 8C5 5.8922 rip -561 sGl 5365.5 S{Z 4|1.3 THA 1.85 ILl 2565,6 EL] 133.9 ALF 174,59

LAUNCH OATE NAY 5 1964 FLXGHT TJI_ 184,00 ARRIVAL 0ATE NOV 5 1964

H[LIOC[NTRIC CONIC 0ISTANCE 539.864

RL 150.80 LAL .00 LOt. _J_4.53 YL 23.8_ GAL 3._2 AZL 92°?2 H_A 264.72 SNA 122.08 [C{ .2A148 INC 2.7196 VI 29.52?

RP 107,47 LAP 2.71 LOP 129.23 VP 37.183 GAP 12.33 AZP 89.79 TAL |M.82 TAP 73,6A RCA 92.36 APO 19J.80 V2 35.260

RC 177.986 GL -17.63 GP "8.09 ZAL 73,24 ZAP 161J.98 [TS 314,81 ZA[ 111.01 [T[ 186,66 2AC 72,9| [TC 262.23 CLP-]72,49

PLANIETO([NFR|C CON;C

C5 16.427 VHL 4,065 0LA -S.78 RAL |47.88 RAO 6_67.? VIA 11.739 PTH 2.07 VHP 8.099 OPA 10.85 RAP 137.87 [CC |.2T0_

LNCH AZNTH LNCH T|N_ L-; T;NE JNJ LAT ;NJ LONG |NJ RT A$C ZNJ AZNTH [NJ TIN| PO CST T;M INJ 2 LAT INJ 2 LC_G

90.00 ? 4 19 1_8,$8 -13._Z 27.64 5.Z_ IIS.IZ ? 37 23 1588.4 -lO.OZ 20.71

90.00 17 )9 53 4992.3_ 22.58 219.10 7.35 72.A4 IB 39 5 4392,3 ]9.98 211.40

1010.00 8 Z2 3I 1734°78 -|4.48 6._2 4.72 116.44 8 51 46 1134.8 -10.81 1,84

IO0.O0 18 59 58 472j,_4 25.60 198.79 ?.19 ?l.lO 20 18 39 4|21._ Z0.80 19],]1

110.00 8 24 50 1540.?$ -|?.03 35J._16 $,29 120.09 9 30 30 940.7 -12.92 345.68

110.00 L_3 14 28 4488.|S 26.3Z 179.95 6.05 67.36 Zl 29 16 3888.2 25.02 ]?2.34

01F¥ERENTIAL CORR[CTi_NI MIO-COUR_N[ [R[CUT|ON AC(URACY ORelT O(T£RNINAT|ON ACCURAC_

T0£-|.8582 TRA 1,4945 TC_-_,1J1? _Au J.Z|_J SOT 5S90.3 96_ 444.8 5C3 166.0 ST 2679.0 ]R 285.7 SS ?53.5

RD£ .1929 RRA .183_ RC3 -.29|| FAU .OZA041 RR7 .1el ? RRF .3503 RTF .9500 CRT -.8855 CRS .8037 CST -.9931

FO£ -.7156 FRA .8900 rc3-|.5OO8 88P l?787 $68 S_8.0 R23 .0|28 R|3 .9300 LSA 2792.3 NSA |65.3 SSA 22.5

gO[ 1.8485 DRA 1.S055 8C) _.5_3A rSP -347 $61 35_2.6 862 414.5 7HA 1.66 ELI 2690,2 E_2 14l.S ALF 174.75

LAUNCH DATE NA_ 5 ]964 FLIGHT TII4_ 186.00 ARRIVAL DATE NOV ? 1984

NELI O_[NTRI_ CONIC

RL 150.90 LAL .O0

RP 107.47 LAP 2.82

RC ]79.855 GL -17.55

PLAN(TO((NTR|C CONIC

C_ ]7,741 VHL 4,212

LNCH AZNTH LNCH TJl,q[

90.00 7 24 49

90.00 17 59 A6

_00.00 B AZ 52

IO0.O0 19 A 23

IlO.O0 9 45 57

110.00 20 ZO 8

0[STANC[ 541.579

COL _24.53 VL 2_,873 GAL 4.12 AZL 92.82 HCA 267.97 SNA 121.81 £CC .24885 |NC 2.82]4 ¥] 29.52?

LOP 152.50 vP 57,151 GAP 12,76 AZP 89.80 TAL 187.3Z TAP ?5.29 RCA 91.30 APO 152.12 VZ ]5°280

GP -7.8| ZAL 70.02 ZAP 169.75 ET$ 312.19 ZAE 111.00 ErE 186.A3 ZAC ?3.36 ETC 261.7A CLP-]7_.]5

0LA -6.87 RAL 150.94 RAO 6567.? YEA 11.19_ PTH _.09 VHP 8.350 0PA 10.46 RAP 140.27 ECC ].2920

L-| TIM_ INJ LAT JNJ LONG |NJ RT ASC _NJ AZMTH INJ f|N[ PO CST T{N INJ 2 LAT INJ 2 LONG

1971.65 -13.05 26.6_ 9.30 115.56 7 57 40 1371.6 -9.51 19.75

5044.73 Z3.61 22Z,38 |2.22 75.88 19 5 30 4444,8 21.|7 214.78

]718.80 -IA.03 7.64 8.80 116.67 9 II 32 ]119.8 -]0.33 .79

4771,81 Z4.67 Z02.16 11.87 ?2.56 ZO 23 _5 4171.8 2Z.05 194._4

1529.61 -16.66 351.72 7.31 120,29 10 9 ? 929.6 -12.52 _AS.07

A534.77 27.50 185.06 10.77 68,83 21 55 42 3954.8 24.38 175.28

O[FFERENTIAL CORRECTION]

TD[-J.9794 TRA J.?4J_ TC5-3.1276 8AU ].2177

ROE .2061RRA .1813 RC3 -.2570 FAU ,0229Z

FOE -.7295 FRA o922| FCS-J0JIB4 _P J78_7

BO[ 1.9902 8RA 1.7520 8C3 5.1540 FSP -332

NIO-C(_JRS[ EXECUTION ACCURACY ORBIT DETERNINATJCe4 ACCURAC_

$GT 3621.5 SGR 4A0.7 $63 160.9 ST 2?89.2 SR 291.5 S$ 764,B

RRT .3Z52 RRF .5129 RrF .9319 CRT -.8590 CRS .8021 CST -.9943

$GB 3638.9 R23 .0087 R|3 .9319 LSA 2901,8 N]A 168.4 SSA 2].0

$G] 36Z3.3 $62 416.6 THA 1.47 ELI _800.4 EL] ]48.5 ALF 174.86

LAUNCH OAT[ MAY 5 1964 FLIGHT TIN_ 186.00 ARRIVAL OATE NOV 9 1984

HELI(3(ENTRIC CONIC

RL 150.90 LAL .00

RP 107.4_ LAP 2,92

RC 18|.?04 GL -17,3_

PLAN(TCX_ENTR|C CONIC

C3 19.282 VHL 4,591

LNCH AZNTH LNCH T|M_

90.00 ? 4A 29

90.00 17 43 5A

IO0.O0 9 2 2

100.00 ]9 9 2

]lO.O0 10 1 57

JIO.O0 20 25 56

OI$TAN_[ 546,843

LOt. _4.53 VL 25.827 GAL 4.76 AZL 92.92 HCA 271.21 _,lA 121.54 ECC .25466 INC 2.9229 V] 29.52?

LOP 135.73 VP 37.118 GAP 13.Z0 AZP 90°06 TAL 165.74 TAP 76.95 RCA 90.39 APO 152.A9 v2 35,259

GP -7.56 ZAL 66._0 ZAP 1_.48 [T$ 34139.10 ZAE |30.99 [T[ 186.Z1 ZAC 74.24 [TC 261.2? CLP-]?4.ZO

0LA -7.87 RAL 153.92 RA0 6567.8 VEL 11.860 PTH 2,10 VHP 8.576 0PA |0.02

L-| TIN( |NJ LAT |NJ LONG _NJ RT A_C INJ AZNTH |NJ TiME I_) C$T T_N

1959.21 -12.67 26.92 13.A4 115.54 8 17 B 1359.2

5096.25 24.34 226.0? ]6.96 75.40 19 8 50 A496.2

1709.03 -13.70 7.0l 12.92 1]8,83 9 30 31 1109.0

4821.63 25.64 203._4 16.63 74.09 20 29 23 A221.?

1_22.47 -16.42 331.31 11,_8 120.41 |0 26 _9 922.3

4580.98 28,60 186.21 IS.S7 7O.AZ 21 AZ 17 3981,0

0I_F[R£NT|AL CO_R[CTfON_

70[-2.1244 TRA Z.OO26 TC3-4.7306 BAu 1.2208

ROE .2209 RRA .1982 RC3 -,Z245 FAu ,02]23

rOE -.?AA6 FRA .9658 FC5 -.953A 8SP 18063

BO[ 2.|359 8RA Z.01Z4 BC3 4.7559 FSP -518

RAP 142.65 [CC 1.3]75

|NJ 2 LAT INJ 2 LONG

-9.15 19,03

22.29 Z|8,12

-9.99 .18

23.21 ]97.59

-12.26 344,67

25.66 ]78.26

ORS|T D[T[RN|NATJON ACCURACY

ST 2885,4 SR 298.? $S 77_.7

CRT -.8541CRS .g019 C$T -.996_

LSA 2997.5 N]A ]71.3 SSA ]9.8

ILl 2896.7 EL2 ]5A.8 ALF 174.9_

NIO-COURSE [XI[CUT|ON ACCURACY

SG? 5648.2 SGR 456.0 565 135.9

RRT .2878 RRt r .2?50 RTF .9340

SGB 3665.0 RZ3 .OOA9 R13 ,93A0

SGI 5649.6 SG2 417.5 THA ],Z8

1801



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LJUNCN 0AtE NAY 5 IPSA FL|C_IT TIN[ 190.00 ARRIVAL OAT[ NOV t: 1964

H[LIOC[MTRIC CONIC

RL ISO.90 LAL .00

IP 107.48 LiP 3.0t

mc 113.566 GL -I?.15

PLAN[TOC[NTRI¢ CONIC

C3 Ei.OO3 VNL 4,St•

U_N:N AZNYN LNCH TIN[

_O.OO ¢ 9 12

90.00 |? 4l 14

100.00 e L_O 16

100.00 I_ 16 Sl

110,00 I0 11 4t

110.O0 Z0 31 51

01STALK[ 551.Z53

LO¢ _4.53 VL ZS.Y|l OAL 5.43 AZL 93.01 KA Z74.46 114A 121.2? [CC .Zl09? INC 3.0246 v] 29.527

LOP 192.00 VP 97.014 GAP |3,1? AlP 90.24 TAL 114oli YAP ?8.62 NCA 89.63 APO 152.9Z v2 35,266

GP -?.34 ZAL $3,20 ZAP 171,15 ITS _05.48 2A[ 190.97 IT[ 186.01 ZAC 74.89 [TC 260,62 CLP-]?5.04

0LA -#.71 RAL |96.2• RAG 8S6T.2 VEL 11.996 PTN 2.1• VNP 8.839 0PA 9.52 NAP 145.03

L*| TIN[ INJ LAT INJ LONG INJ RT A_ INJ AZNTH ZNJ TIN( PO CST TZN INJ Z LAT

1191,0_ -1•.45 •5.44 17,61 115.65 2 35 43 1351,1 -8.6?

5146.23 •5.36 •Z2.SS •i.?S ?6.96 19 14 I 4546.t 25.31

170•.46 *13.4t 6,4_ 1?,08 !16.89 I 48 38 1102.5 -9.??

4170.e0 H.9• t00.93 •1,44 75.6? •0 39 2 4270,S 24.28

1512,•6 -16.$1 $51,13 15,49 120.4Y 10 44 5 119o3 -I•.|A

46£6,?4 •J.lO 1|6,31 •0,49 ?•.06 •J 46 56 40•6,? 26.86

D:FrrRI[NTIAL C_Wm[CT|(_I6

YO[*•.2?O] TRA I.•6•1 TC3-4.3•41 8AAJ 1._Z01

RO( .t375 RR_ ,tOdZ IC$ -.1196 FAU .01IS•

FO[ -.?SPI FMA I,O07t FC3 *.DOIS 8_P 12|01

BO[ Z.ZIE4 MA •.1111 663 4.9£66 FIP -500

NIO-COURS[ [X[CUTION ACCU#'ACY

_T 5665.0 SGR 491.0 803 151.0

RRT .•411 R_r .•$74 RTF .8360

6;8 5M•.i RZ9 .00•4 RI3 .9360

JGI 51ii.l _,Z 41?,9 TNA 1.09

[CC 1.3470

INJ 2 LOtAG

18,5T

221.AB

559.81

200,84

544.50

181*27

(:_tSiT O[T[RNINATZON ACCURACY

ST •964.1SR 306.1 6S 7?9.0

CRY -.8501CR$ .8019 CST -.9960

LSA _075.0 NSA 17A,5 6SA 18.6

ELI •975,5 (L2 160.6 ALF 174,97

LA_WCN OAT[ HAY 9 1_4 FLIGHT ?|M[ I1•.00 ARRIVAL OAT[ NOV 15 1964

H(LIOCENYR|C CONIC

RL 150.90 LJL .00

RP Z07.41 LAP 3.10

RC 1eS.34• GL -16.69

PLAN[TO¢[NTRIC CONIC

C3 •3.183 VHL 4.115

LNCH AZN_ff LNCN 7|_

90.00 8 I0 58

90.O0 17 S£ A?

]00.O0 t 37 3•

100.00 1t 18 31

]10.O0 IO 39 1

110.O0 fO 37 51

0IFFERENTIAL COmRECY|ONS

TOK-£.4t33 TRA •.3?53 TC3*9,t•1t IAU ],•121

RO[ ,235£ RRA .L_O_? RC3 -.]lSl F_U .017t4

to[ -.771t FRA 1.050_ re3 -.6700 8SP 1••1_

80[ 2.1317 MA £.58_1BC3 3.1933 FSP -467

O|6TAk_[ S9?.S_

LOL _4.56 VL _S.?$S GAL 6.14 AZk 1_.13 HCA •77.71 SNA 1•1.02 ECC ,Z6782 |NC 3.1211 Vl 2_.527

LOP 14E.•S VP 97.091 GAP 14.1_ AZP _0,4_ TA_ 16•.60 TAP 80,_0 RCA 88.60 APO 153.43 V2 35.E56

GP -?,|3 ZAL 61.0_ ZAP 171.?_ ITS _O1,•9 •A( 1_0,99 (T[ 18S.8• 2&C 75.59 £TC •60.38 CLP-ITS,89

OkA -I.61RAL 19_,61RA0 iSt?,_ V_L 1•,0_3 PTH _.19 VIAP I.]•• OPA 8,_7 RAP 147.39 [CC 1.3615

L-| ?JR( |NJ LAY |NJ LONG |NJ RT A$C INJ A_4YN INJ TIN[ PO CST TIM lNJ Z LAT INJ Z LONG

1147._0 -1•.$1 •5._ •1,8• 11S,?0 8 93 •• 1347.• -8.75 18.55

9116.7_ _ll.Oil •$$.06 •6.57 78,56 19 19 •4 49t6.8 24.2A 22A.B4

1?00,0_ -13.4_ 6.48 •1.16 116.t8 IO 5 5• 1100.0 -_.70 359.67

4111.11 I?.•1 •1•,3l _6,•_ Z?._2 L_O 40 _0 4312,Z 25,•_ 204,1]

ISll,l_ -16.93 351.17 19.61 1_0.49 II 0 •J 9_°0 -JZ.I? 34A.54

4i?I.IHI )0,_O 1_•,80 _9.3_ 73,?7 _1 55 43 4071.0 27.96 184.31

N|O*C_u_8_ (XI[¢UT|ON ACCUItACY CWSIT D[T_RNINAT|ON ACCURACY

$GY Sial3.1 SfAl! 4•9.4 $03 146.3 ST 303•.8 84t 313,0 66 763.7

R_T .•10S R_ r .|266 RTF .t364 CRY *,8472 CRS .8036 CST -._968

5612.0 RZ3 ,0000 113 .t984 LSA $143.0 NSA 177.0 $SA 17.6

66| 56_3.# SG• 419.8 TNA .91 ELI )044.4 EL2 165.4 ALF 174.99

LAUNCH 0ATE NAY 5 1964 FLIGHT YlN[ 19A.00 ARRIVAL DATE NOV ]5 1964

H[L|O_[NTN[C CONIC

RL 150.90 LAL .DO

RP |07.50 LAP 3.17

RC 1_7.131 GL -16,50

PkAN(TOC(N?RIC CONIC

C3 15,626 YHL 5.062

LNCH AZMTff L_H_H TiN[

90.00 8 37 36

90.00 17 57 •9

100.00 t 53 48

100.00 1t 13 58

I10.00 10 SO Z£

110.00 ZO 49 53

OISTANC[ 562.864

LO_ _4.55 VL 26.6il GAL 6.82 A2k 93.•3 NCA 280,95 SNA 120,76 [CC .2P528 INC

LOP 145.50 VP 37.017 GAP 14.7! AZP 90.61 TAL 161.05 TAP 82.0| RCA 87.52 APO

G? -6.t4 2AL 51,•9 ZAP 172.33 [TS •t6.28 ZAE 130.91ET[ 185.64 ZAC 76.17 ETC

3.2513 vl 29.52?

164,01 v2 35.153

259,96 CLP-176.74

OLA -10,36 RAL 1_•.•1 RAO 65_.0 V[L 12.1•4 PTH 2,1? VHP 9.425 OPA 8.39 RAP 149,75 [¢C 1.4117

L-J TIN[ _NJ LAY INJ LONG INJ RT ASC INJ A2NTH INJ TIN[ PO CST TIN ZNJ 2 LAT iNJ 2 LONG

1_47,47 -1•.)• 25.•3 •6.02 115.70 9 10 3 1347.5 -8,76 16,56

5•45.?0 •6,69 •38.48 91,40 80.18 19 24 54 4645.7 25.07 226.19

1701.64 -19.47 6.96 •5.44 1|6.94 10 21 10 1101.6 -9,75 359.76

4916.77 27.t5 •15.70 31.14 78.95 20 46 45 4366.8 26.14 207.$T

15•4.49 -16.49 331.49 •9.73 1•0,91 1| 15 47 924.5 -12,53 344.76

4716.M 31.91 199.14 }0,•6 75.53 ZZ 2 30 4|16.7 29,01 167.59

_BJY OETERNINATION ACCURACY

ST 308B.6 SR 319.A SS 767.5

CRT -.8465 CRS .6061CST -.9972

LSA 5196.2 NSA 179.2 SSA 16.7

£L1 5100.4 ELZ 169.4 ALF 174,98

DZFFERENTIAL CC_R(CTI(_L9

TD(*Z.5113 TRA _.815_ YC_-3°$450 BAU 1.•154

R0[ .2747 _IA .•117 RC$ -.13_0 FAU .01641

f0[ -.7860 FNA 1.0tSO FC3 -,S546 888 18914

80[ Z.5959 MA •.81_ 8C3 3,5477 FSP -474

MIO-C(_/RS[ [XI[CUTION ACCURACY

_GT $8t5.4 _ 419.2 SG3 141.8

RWT .16t6 RRI r .1588 RTF .9410

5710.8 R•9 -,0019 R13 .9410

I(+J 56t5.9 86• 413.1 THA ,7Z

LAUNCH OAT[ NAY 3 I_N_d FL|GHT TZN( 1_6._ ARRIVAL OATE N_)V 17 1964

H(LIOCENTRIC CONIC

RL 150.10 LA_ .00

Re 107.91 LAP 9._4

Re 181.90£ G_ -il.lO

PLAN[70¢[NTR|C CONIC

C3 _t.467 WAL 5,3_5

LNCH AZNTN LNCN TIN[

_0.00. I 99 19

gO.OO 11 • 12

100.OO 10 1 4

JO0.O0 18 _1 |1

IJO,O0 I1 4 47

IJ0,00 _ 46 91

O|8T*NC[ 5rd;.04?

LOt. J_4.$3 VL •5.8.46 GAL 7.M AZL t9.34 ;'RA •84.20 _A 110.51 (CC .28940 INC 5.35?? V! 29.52?

LOP 146,?S VP H,H3 GAP 15,•6 AZP _0,8• TAL 159.59 TAP 29.79 RCA 86.36 At°q_) 154.$7 V_ 35.249

GP -6°77 ZAL 99,69 ZAP 17•.8_ [T8 •_i0,54 ZA( 1_D,6? (Y( 185.47 ZAC 76,80 (TC •59.55 CLP-I??,sg

OLA -I1.0_ RAL 164.|9 RAO 6|_1,1 Y[L IZ.ZAI PTH •°•0 VHP 9,75• 0PA ?.76 RAP 152.05 [CO 1.4685

L-I TIME INJ LAY INJ LONG |NJ RT A$C INJ AZNTN INJ TIN( PO CST TIM |NJ Z LAT INJ Z LONG

1261.?t -J•.45 •9,48 30.•J 115,64 9 •5 46 1351.2 -8.90 J8.61

S•_9.85 •Y.•O •39.6t 96.•3 81.2• 19 30 31 4693.? 15.7t Z_1.51

170?,19 -13.84 6.gO •9.61 116,86 10 37 91 1107.2 -9.93 .07

3013.41 •2._• •J9,0_ 36,00 60.69 ZO 5• 44 44J3.5 16.95 Z10.62

!93_.14 -16.?? 991.11 •7.65 |Z0.•3 11 30 ZO 932.6 -IZ,63 345.15

4760.?? 9Z,D• 19t.1_1 95.•1 7?.33 22 9 J7 4160.8 29.14 190.48

(_'8|T 0(T[Ilrl41NATION ACCURACY

ST 9127.5 SR 325.3 $S ?_8.4

_RT -.8457 CR$ ,8083 C3T -.9976

LSA 3136.5 NSA 181.3 SSA 15.9

(L! 5159.6 [L2 171.9 ALF J74,96

OIFF(RI[NT|AL CQQIII[¢T|CI_I

T0(-2.7315 7RA 9.•165 TC3-3.J676 8AU 1.•0_3

RO( .£95_ R/I'A .•130 RC9 -,1194 FAU .014_6

FO[ -.7t8_ FRA 1.14_4 FC9 o.49J4 86P 16ZI9

80[ Z.?554 MA 3.Z_56 0¢3 3.1617 F6P -45?

N|O-C(_,,IRII[ [E[CUTIC)N ACCURACY

S6T $6t9,0 SM 41•.8 SG9 197.4

RRY ,1•25 R/lit ,1193 RTF ,9435

$68 5719.9 R•3 *.0016 RI3 .9435

SGI 5619.9 SG• A09.5 THA ,54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCH OAT[ NAY 5 1964 FLIGHT TIM( 198.0D ARRIV4L DATE Nov 19 ]964

HELI O(£NTRIC CON|C

nL 1_0.90 L_L ,DO

XP 107._t LAP 3,ZR

mC 190,ig3 GL -15.17

PLAN£TO(ENTR|C C(_4|C

C5 31,?71 VHL 5,i$7

LN4CN AZNTH LI_N TIRE

9O.00 9 7 5O

tO.DO 19 7 1l

I00.00 JO IS II

IDO.00 10 34 21

110.00 I1 Ii 11

110,00 _ 5l O

DIFFERENTIAL C_R_[CTJC_IJ

YOi-Z.9OIl TRA ).986dl TC3-Z.IISP 8AU I,IH?

mOE ,31l_ _ .tits RC_ -.O945 FAU .01341

¥O¢ -,llli ¥14 I,I1t9 FC3 -,}154 lll_ It$T9

BO( 2.9£15 MA $,5761 IC$ I, I1 75 FIP -445

DISTANCE 573.118

LOL 124.53 VL 13.103 GAL |.53 AZL 95,45 HCA 187,44 $N4 |Z0.27 [CC .29_27 |NC 3.44 ?Z V| 19.527

LOP 152.00 VP 54.94R GAP 15.90 AZP 91.03 TAL 159.D4 T4P 85.48 RC4 85.11 4PO ;55.AZ V2 35.245

GP -I.4l ZAL 5$,tE ZAP 175.21EYS 18].91 ZAE 150.12 ErE 155.31ZAC 77.42 (TC Z59.|T CLP-|78.45

DL4 -I|.QO RAL It?,30 RAD e568.3 VEL |2.373 PTN _,23 VHP ID.1D6 OP4 ?.lO RAP 154.35 ECC ].5129

L-| TIRE lkJ bat IMJ LONG |NJ RT A$C INJ AZNTH INJ TIN[ PO CST TIM INJ Z LAT |HI 2 LONG

It5$.0Z -12.Gt 25.96 34.38 115.53 9 40 30 1559.9 -9.15 19.0?

3340,3T 17.$1 243.27 41.04 83.47 19 36 16 4740.6 26,42 234.80

I?II.AZ -13,92 7.44 33.76 IIG.TZ 10 51 55 1116.A -lG.Z$ ,GO

3039,_ Z$*Rt 121,)9 40.94 91.35 _ 58 48 4459.3 27.61 213,85

]544°27 -17,J7 35Z,36 )],94 JZ_,0Z J] 44 ] 944,3 -13.D5 345,87

4R04.21 31,6_ Z0Z.3Z 40.J5 79,16 _Z 16 4 4204,Z 3_.76 195,39

N|O-_qR4M[ EX[CUTJON ACCURACY QRBIT DETERN|NAT|ON ACCURACY

_T 5701,6 SGR 405,_ SG3 133.2 ST 3160.1 9R 330.4 S$ 790.6

fIR? .0849 RR( r ,0773 RTF .9465 CRT -.8462 CRS .8120 CST -.9979

ICe 5717,1 RZ3 -,0054 R13 .9465 LS4 3269.1 NS4 182.5 $94 15.!

SGI 570Z,7 $62 404.3 THA .35 ELI 5171.5 EL2 175.5 ALF 174.93

LAUNCH D4T[ N4Y 3 1tHI44 FLIG_IT TIN[ 200,00 ARRIVAL OATE NOV Zl 1964

_'q[LI(XENTRXC CONI_

RL 130JKJ LJL .iX) LOL J_4.96 VL

RP 10?.54 L4P 3.33 L_i D 155.15 VP

RC 162.3R3 GL -15_21GP -$,47 ZAL

PLAN_TO([NTRIC CONIC

C3 35,116 VNL 5._16

L_CN AZNTH L_H YJlU_

_O.OO 6 tJ tl

90.00 18 J_ 18

100.00 10 36 31

I10,OO I1 30 49

110,00 Ii 2 I

OXr_EI_NTXAL CO_II_CTXONI

TOE-5.094? TRA 3,93?4 TC3-2.4126 9AU 1.11_6

NO[ .3427 F_RA ._94 RC3 -.0762 FAU ,0121_

r0E -.lit? rNA 1.2_9 FC3 -.2ill BiP 1_441

_OE 5.1037 MA 3.64Z9 _¢3 2.4R36 FSP -43_

O|$TANCE $78.D91

_5.5_OGAL 9.43 AZL 93.56 M_A _90.68 S_A IZO.D3 [CC .3D198 XNC 3.5607 vl Zg.52T

_Nl._14 GAP 16.56 AZP 91.Z6 TAL 156.58 TAP 8?.Z6 RCA 63.7_ APO 156.28 vZ 55.24D

SO,_g ZAP 173,_0 ITS 276.6_ ZA[ 130.74 ETE 185.16 ZAC ?B.D4 ETC ZSB.BI CLP-17g.)2

DLA -l_,lO R_L li9.6_ #40 65_.4 V[L JZ.5_K) PTH Z.Z? vMP 1D.491 DPA 6.4D RAP 156.63 ECC 1.5862

L-X Yll4£ XNJ LAT lNJ L(_G |NJ RY ASC _NJ AZNTH _NJ TIRE POCST TIN ]NJ Z LAT ;NJ 2 LONG

J97]o?S -13,D3 28._ 38.51 ||5.36 9 54 J3 1371.? -9.51 19.75

3_l,40 ZT.gZ 14_.58 45.8| _3.|0 19 41 4 4786,4 26.95 238,05

J7_9,14 -_4._I _,19 37.88 116.53 11 5 Zl 1119,_ -10.64 1.33

5104,14 _,_4 _Z5,67 45.66 64,0_ ZI 4 55 4504.1 ZS.ZO Z17.05

1559.£| -IT.iT $53.42 36.01 !19.75 11 56 46 939.2 ol3.58 346oTD

4$46,94 5_.1_ L_05.56 43.07 81.DI 12 _Z 48 4246.g 31.52 196,7D

N|O-C_I[ [KI[CUTION ACCURACY OReIT 0ETERNINAT_ON ACCURACY

$GT 5700°5 $GR 399.4 SG3 I19.1 ST 5181.6 SR 334._ SS T_Z._

II_T .0_6 RRF ,0341RTF ,9496 CRT -.6474 CR9 .8161 CST -.9982

S_ 5714,4 R_3 -._(_6 R13 .9496 LSA 3290.8 NSA 183.2 SS4 14.4

$G] 5700,6 $GZ 398,| THA .16 [L1 5194.5 EL2 l?T,O ALF 174.89

LAUNCH DATE NAY 5 |964 FLIGHT TXI_ Z02.OO 4RR[¥AL 0ATE NOV Z$ 1961

HEL|OCENTRIC CONIC

RL 150.e0 LAL .0O

RP 107.55 LaP 3.36

RC ]_4.0_4 GL -14,75

PLANA[TO_ENTR]C CONIC

C3 40.10_ VHL 6.393

L_C_ AZNTH L_CH TX_t[

90.00 9 33 49

90.00 1# 17 25

_O0.O0 ZO A# 45

_00.00 I_ 45 1Z

;iO.O0 I_ 42 Z5

ll0.O0 21 ? 59

DISTANCE 582.916

LOL Z_'4.53 VL 23.31| GAL 10.39 AZL 93.66 H(A _93.93 SNA 119.80 ECC .51262 INC 5.67il Vl 2t.52?

LOP 138.50 YP 36.679 GAP 17.26 AZP 91.49 TAL 155.16 TAP _9.06 RC4 92.53 APO 157.25 V2 55._34

GP -6.33 ZAL 46.69 Z4P 173.66 Ef$ 2M.61 ZAE 130.63 ETE 165.0_ ZAC 78.16_ ETC 25_.46 CLP 179.79

0LA -1Z.54 I_L 1?l.$3 lad 6556.5 VEL IZ.?D7 PTH 2.3J VHP 10.910 DP4 5.68

L-1 TIN( 1NJ LAT |NJ LONG |iJ R? ASC INJ AZ_TH INJ TIN( PO CAT YJN

19_7,06 -|3.46 17,36 41.61 IJ5,14 |0 6 57 ]357.]

5431.07 28.14 149,63 50.53 RA.?Z 19 47 56 4831.1

1745,42 -14.80 9.14 4|.96 Ill.Z? lJ 17 49 1145.4

5147.94 L=_.61 21$.90 50.4Z 85,70 Zl l| 0 4547°_

1577.23 -|8.ZB $54.47 40.04 119,40 12 6 AS 97T.2

4688,90 35,51 _D6,77 49._6 _Z.$? _2 29 26 4258.6

O[_FERENTIAL CC_'RECTIONS MID-COt,IM_d[ [XI[CUTION ACCURACY

TOE-3.Z6?T TRA 4.3324 TC3-2,1698 BAU 1.1639 SGT 5693.4 $GR 360.8 663 125,2

ROE .36B5 RRA .204D RC3 -.0603 FAU .OlOe3 liNT -.00?4 RRF -.0105 RTF .95Z9

FO[ -.8434 FRA 1,Z_11 _C3 -.2294 _SP 16460 6¢_8 5?06,$ RZ3 .0D34 RI3 -.9329

B0C 3.1884 BRA 4.3371 BC5 2.1707 rSP -420 SGI 3663.4 SGZ 3_M3.8 TNA 179.97

RAP 13B._T [CC 1.6601

JNJ 2 L4T ;NJ 2 LONG

-9.9_ 1D.63

Z?.39 241.Z5

-11.15 _.25

26.?0 _Z0.21

-14,21 347.70

32.17 199.80

ORBIT DETERNIN4TION ACCURACY

ST 3193.3 S,_ 339.2 S9 ?94.9

CRT -.646Z CR$ .6205 CST -.9985

LSA 3303.0 NSA 183.Z SSA 13.?

ELI 5_6.3 EL2 17?.9 ALF 174,85

LAUNCH OAT[ NAY 5 1964 FLIGHT TIN[ Z04.00 ARRIVAL DATE NOV 25 _964

HELIOCENTRIC CONIC 0JSTANAC[ $_7.980

RL 150._O LAL .00 LQ. Z14.53 VL 15.477 GAL |1.4_ AZL 93,_0 _A Z97.| ? ._MA

RP IO7.57 LAP _.38 LOP J81.75 vP 36.845 GAP 16._I_ AZP 91.74 ?AL |53.?_ YAP

• C 195.?a4 GL -14.14 GP -6.Zl Z_L 46.63 ZAP Z73.69 [?S Z_O.18 ZA¢ |)0.54 [T[

PLA_T_ENTR;C CONIC

C3 45.357 VHL 6.?35 DL4 -|Z.90 RAL |T3,91 RAO 6568,T VI[L IZ.RIZ PTH Z.35 v_lP

LNCH AZNTH LNCH TINI[ L-I Y_14[ INJ 'LAT ZNJ LONG |NJ RT A$C ZNJ AZNTH |NJ T_I4(

9D,O0 9 45 14 Zl)q05.62 -|4,01 26.67 46.$5 114.86 1O |9 40

• O,O0 18 22 35 5474.49 _*27 _53.0_ 55.17 8_._0 19 53 49

XOO.DO IO 59 54 1764.73 -15.3_ 10.28 45.98 115.95 11 29 19

]00,00 19 50 36 51_0.61 29.79 _32.0(, 55.11 07.35 Zl 17 ?

110.00 11 53 6 1596.12 -IS.g? 355.69 44.03 11B.98 12 19 44

110.00 11 13 54 4919.99 33.62 211.94 54,?8 $4,72 22 36 4

D|FFER_NTIAL CONR£CTION3 N_D-_U_S_[ Ev¢CUTION ACCU/I_AC¥

TOE*3.459? TRA 4,7529 TC5-1,6?_0 BAU 1.1397 $GT 51411.3 S_Q _tl3.0 SG3 IZl.4

• o[ .3960 RffA ,1959 RC3 -.0466 r_u .00916 Rift -.D564 RRF -.0569 RTF .9361

r0[ -.8603 FRA 1.3465 FC3 -.1767 BSP 185J6 Sr_ 5694.Z RZ) ,_)_17 R]3 -o9561

BO[ 3.4923 BRA 4,7570 BC3 J.6?96 FSP -408 $61 5681,3 $GZ 382.4 ?HA J79.78

JJ9.57 ECC .32431 ZlqC 3.8035 vJ 19.527

1_._5 RCA SO.79 AI_, 155.35 V2 35.126

1_4.86 ZAC 79.16 ETC ZSS.14 CLP IT8.89

|1,3_ DPA 4.94 RAP 161o09 ECC 1.?A65

POCST T|N INJ 2 LAT INJ 2 LONG

1405.6 -10.5A 21.70

4_?d.5 27.?4 244.38

1J64.? -11.77 5,36

4590.6 Z9.10 Z13.31

968,1 -14.96 348.8T

4330.0 3_.72 202.B?

OR$1T OET[RNINATION ACCURACY

ST 3196.5 _ 340.B S$ 797.9

CRT -._3J6 CR5 ,B152 CST -,99B7

LS4 3307.1 NSA |BZ.6 SSA J3.1

ELJ 3Z09.? EL2 J77.9 4LF J7_,80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCM OAT( NAY _ l_A FLI(4_T TII( Z06.{)0 ARRIVAL 0ATE NOV Z? ]964

N(LIO¢(NYRZ¢ CO*IIC

mL ISO.00 LaL .O0 LOL Z24.$3 VL

RP 107.60 LAP ).31 LOP IOS,OO VP

mc J97.45Z GL -|).?) G? -t,|0 ZAL

PLAN_TOC(NTRIC C(_IMIC

C) 5_.514 ¥ffL ?.177

LNCff AZN?H LNCH TIN(

OO.OO I SS )4

I_.00 10 Z? 4t

lO0.O0 Ii lO 4

lO0.OO 19 5t J

II0.00 IZ Z 51

110.00 21 19 43

0XFF[R[NTIAL CCWm[CTI(_S

T0£-$.6517 YRA S.L_IO Y¢)-J.llOYS 8AU 1.|073

RK .4151 lil/IA .llii R() -,0551 F/dJ .00?15

FD[ -.8774 FNA 1.4040 FC3 -.13•0 8_P Ia452

90[ 3.6133 8A'A 5,21|8 8¢3 J.9079 F_ -395

OlSYA_( 592.048

25.4)7 GAL 12.54 AZL 93.94 HCA 100,41 SNA IJ9.15 ((C .33722 INC 3.9353 vl Z�.SZY

36.11D GaP 11.91AZP 91.99 TAL ISZ.AI TAP 92.t? NCA 79,10 APO 159.60 v] $$.Z20

d4.?I ZAP 179,57 (YS 25|.69 ZA[ 130.39 (Y[ 194.74 ZAC 79.96 (YC ZS?.0S CLP 177.96

OLA -13,ZO RAL 175.19 R*0 1598.9 V(L 13.149 PTH Z,4O VHP |J,87] DPA 4.19 RAP 163.27 [CC 1.8A79

L-I TIN( |NJ LAY |NJ LONG IN| RT A$¢ IN| AZNTH |NJ ?_N( POCST T|N [NJ Z LAT IN| Z LONG

ZOE?,88 -|4.93 89.95 30.11 1|4.52 IO 29 23 142?,Z -iJ.8D 22.96

55|9,35 21.32 Z54.08 59,75 19.84 19 39 44 4916.5 27,99 247.A3

1714.94 -19o04 11.41 49.95 115.57 11 )9 54 1187,0 o1•.47 4.64

5218.01 29.91 •)).11 59.?| 98.P7 21 23 13 A13_.0 29.4] 221.36

|621.65 -19.?4 357.00 47.91 11t.49 12 29 52 J0•].? -|5.78 350,•D

A9?0.10 $4,03 _t5,05 59.5• 8t.95 2• 4Z 33 4370.1 $3.11 205.9L

NI0-COu_[ (_IrcuTz¢�i ACCklRACY ORO|T D(T(RNINAVION ACCURACY

_Y 3J64.1 _ 3?5.| SG3 |17.8 S? 3190.1 _q JI2.4 S$ 804.5

_T -.1_ R_ r -.|045 NTY ,9597 CRT -.8341 CRS .6299 CST -.9969

9_ 5977.• RZ) ,00|7 813 -.9597 LSA 3302.0 NSA 181.9 S)A J_,5

SG| 5465.0 _ )?8,9 THA 179,_9 (LI 3•03.5 EL• 177.3 ALF J74,75

LAUNCH OAY( NAY 5 |944 FL|_T TIN( Z08.00 ARRIVAL OAT( NOV 29 1964

141[LIO([NTRIC CONIC OIlY&N([ 599,881

RL 130.80 LAL ._ LCI. IIA.5J VL |5.)|! r-_L J),75 AZL li,00 PICA )03.1A IRA IJg.4A [CC ,35447

Re IO?.O• LAP ).31 LA_ 1_1.84 VP _.?75 GAP 19.15 A•P _.89 TAL 15I.•1 TAP _4,85 RCA ??.81

RC 19t).O90 GL -13,18 GP -S,D9 ZA_ 48.9_ lAP I?)._lO (TI 84_.46 ZA[ 430.•1 [T[ 194ot4 ZAC 80.43

PLAN[TOCENTR|C C¢lilC

C3 51.7i5 _ ?.944 OLA -11,43 NAL 177.t9 RAO ISit. I kA[L 11.48| PTH •,45 WAP 48.4•? DPA 3.41 RAP 115.44 [CC 1,967J

LNCH AZNTH Lh_H TIN( L-| T|N( |NJ LAT |NJ _O_G lkJ RT ASC |NJ A_4TH IN| ?IN( PO CST TIN IN| 2 LAT IN| • LONG

_O.O_ 10 4 34 805|.91 -15.$1 $l.4t 5A.S$ II4.II I0 39 6 1451.t -|1.9• 24.}8

90.00 18 33 • 5357,04 £t.89 859.04 04.1t 91.51 ZO 5 39 4957.1 28.17 250.38

IO0.DO 1| 19 13 |l|1.19 -11,?9 I|.|O 53.8A 113.4• I1 49 25 4211.9 -13,24 6.D8

100,00 _0 | •4 5871,09 L_,19 8_.|1 94.81 _0.33 •J •9 16 4178.1 29.64 229.31

110,00 1• 11 40 I447,58 -_O._P 358._3 51.83 |l?,�Z 18 39 I 1047.t -16.98 351.67

110,00 •1 IS 27 SOO9.0_ 14,15 _11.09 _4,11 98.35 •Z 48 56 _409.4 33.54 208.9D

O|FFEII_NTZAL C(_I_CT|I_NI N|0-_[ (I_CUTI_N ACCURACY ORBIT 0(T(RNINAT|ON ACCURACY

Y0(°3,1?19 YRA 3.4_O_ T¢3-|.3405 BAU 1.01_0 SGT 1444,) _ H?.4 SG) 414.3 ST 3179.4 S_ 3A|.D S$ 807.4

RO( .4539 R#A .1899 RC3 -.0814 FAU .00_4J RR? -.1598 RRf" -.4549 RTF o9113 CRY -.6573 CR$ .8352 C)T -.9990

FO( -.1811 _RA 1.470? F¢3 o.0953 8$P 18463 $_ 365_.• RZ3 .0001 811 -°9t53 LSA 3•93.3 NSA 179._ $SA il.9

80[ 3.9009 MA 5.9934 8C3 4.3f07 ?$P -_4 iG4 5044.1 SG• 368,4 THA 179.40 (Li 3493.0 (LZ 175.? ALF J74.70

|NC 4.0764 V| •9.527

APO 4t1.0| VZ 35.213

[TC 25?.5? CLP |77.0]

LAUNCH 0Jr( NAY 5 J944 FL|_HT TIIA[ 210.00 ASRJYAL C4Y( 0(C ! ]96A

N(LIO([RYRIC CQNIC

RL 150.80 LAL .00

RP I07.16 LAP ),31

f¢ 2OO,?24 _L -|Z.?I

PLAN(TO_[NTR|C CONIC

C3 97,346 VffL 9.Z1Dt

_NC/_ AZNYH Lli_ TIN(

_O.00 |O 13

_O.OO 18 _8 17

100.00 II •? •I

100.00 2_ 9 Al

110.00 12 19 33

110.00 •1 31 )

0:SVA_[ eO0.Z)2

LO_ Z_4.53 VL 2_.35f ;AL 1_.09 AZL |4.23 _(A 301.9t S_A |18.93 (CC .3472_ INC A.2779 V! Z�,SZT

LOP !?1°49 VP 54,.?A1 _AP _0,|9 AZP 92.54 TAL 150.03 TAP 9G._1RCA 75.23 4PO 162._1 v2 $5.204

_P -5._0 ZAL 41.2? ZAP 17_.tt (?S 235.?_ ZA[ 129.99 [Y( 184.47 2AC 81.G) (YC 257._2 CLP 176.0]

OLA -13.10 RAL 179.19 RAO I189.) V_L 13.?37 PTH 2.51VHP 13.942 0PA 2.64 RAP 1_?.51 [CC 2.1983

L-| TIN( _NJ LA? |NJ LONG |NJ RT A$C IN| AZNYH IN| T|N( PO CST TIN |NJ 2 LAT IN| 2 LONG

ZO78.40 -J8,OS )3.05 59.31 111.84 1O 4? 48 1478.6 -12.72 25.96

_3.t8 •8.19 •11._8 81.49 92.73 ZO 11 33 4995.+ 28.Z8 2_3.Z]

1899.L_0 -17.55 14.73 5?.6d 114.eO 14 58 D 1239.• -IA.08 ?.67

5310.31 Z9,91 840.9? t8.57 98.04 •1 35 11 4?40.5 29.79 232.16

|8?5.71 -21.49 .33 35.t8 117.27 42 47 89 1D75.? -47.64 353.29

304t.77 14,11 88|.03 18,1_i_ _.09 22 55 10 444t.8 33,92 ZlJ.8!

ORBIT 0[T(RN|NAT|ON ACCURACY

ST 31t•.4 SR $42,6 $S 81S.4

CRT -,8114 CRS ,8409 CST -,999_

LSA 32?8._ NSA 176.? SSA ]1.3

(LJ 317t.1 (L2 173.3 ALF ]_4.65

OIFFf#(N?|AL _[CY|O_S

YO(-4.1O•_ TRA I.•10? TC3-1.1344 8AU 1.0•15

.4IIS RRA .1513 RC$ -.01ll ?_ .0OS0+

T0[ -.9210 FRA 1.54OO ¥CS -.0854 B,SP |145_

901[ 4.1319 MA 0.•I•5 0C3 1.1345 FW -3?3

NIO-C.c_UIIS( [_I[CuT/CN ACCURAC?

SGT _919.3 SCR 339.3 SG) i10.9

RIIT -.•148 _ -.ZO?5 RTF .9t?0

l(AI 9t)0.9 R_3 -.0011 R|$ -.9670

I_1 $119.8 _ 350.9 THA 179.Zl

LAU_¢e* OAT( NAY 5 1i)14 IrLIG+,,IY Till[ 248.00 ASR|vAL OAT( 0[C 3 1964

R_ 130.IO LAL .OO

RP 107.87 LAP 3.34

+C 20f.3•7 G_ -ll.ll

PLAN(YOCINTRIC CONIC

C3 ??.549 V�_L I.JOI

_ AZNTH _NC_ ?IN(

Im.00 lO _0 It

90.00 18 43

100.00 41 34 17

JOO.OO 80 1• 3

110,OO J£ •9 I1

ilO,OO •1 _ 3•

LOL _4.53 VL

LOp 174.73 VP

GP -5.11ZA_

O|$TANC[ 103.t35

• 5.31"_ GA_ 19.50 aZL _4.3_ HC,I 310.1• SNA 118.73 (CC .31489

_.?07 GAP _.01 AZP _.11 ?A_ 148.95 ?AP _.0t RCA ?3.03

$9.?1 2AP 1T_.38 (TS _e'_8.13 ZA[ 129.72 [T[ |84.34 ZAC 8|.GO

01.4 -13.7J RAI. 110.I) IAO 959,13.5 VI:_ J4.|0) Pt_ 8.57 vl, Ip I).787 0PA I._I

k-| T|N( IMJ L$1 |NJ _ IMJ RT A&C IN| AZNTH IN| T|N( I_ CIT ?lm

• 107.13 -19,15 )4.84 48.05 JJ).|O 10 55 27 1507.9

593•.?8 •8.04 814.57 ?8.95 _4.09 Z0 47 25 _03_.8

18_1.T7 -I13_ 11.51 I|.)$ 114.00 12 S 3_ 1•t_1.8

3347.|? 89.?J 84),44 ?8,_P 91,46 •| 41 43 4?4?,•

1705.?? -_Z.|S •.|? 59.33 111.53 l• 54 5_ 4401.8

SO82.94 34.14 •23.11& T).DI 91.79 2) 1 43 A412.9

OIFtlKM?I_L CCI/IIC?ICItll

YOi[-d.3419 YRA 1.7719 YC3 -.92_0 8AU .i_8•

RO_ .32)1JmA .1_8 8C3 -.D|3S FAU .0036•

FD[ -._417 FRA 1.9159 _C3 -,0404 lip 19439

90( A.)?H MA 9.??3i BC3 .9894 r)p -34)

_JO-C.OIMJI[ (X[CUT/ON ACCUmACY

JIG? 3519.? IK_ 35].1 )G) 107.8

mlT -.•711 m_r -.•1•1RTK .97D_

S_0 5100.9 RZ3 -.00_8 R43 -._701

364 55_.5 $GZ 3)9.5 ?HA 179.02

IN_ 4.3930 vl 29.527

Al_ 164.43 v• 35,195

(TC _ST.og CLP 174.97

RAP 199,56 (CC Z.2763

IN| 2 LAX 4N_ 2 LON_

-4),5? Z?,e9

• 8.3• 215.9]

-14.98 g.Al

• 9,8? 234.88

-19.65 355.04

34._) 214.6)

(_8|T O(T(RNINATION ACCURACY

)Y 3139.9 _ 34J.3 $S 825.8

CRT -.9G3_ CRS .9469 C)T -.9912

L)A 3259.9 _$A 173.3 $$A 10.?

(LJ 3J$3.9 [L2 J7_.0 ALF ]74.6]

LB04



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

LAUNCH DArC MAY _ |964

HELIOCENTRIC CONIC

RL 150.90 LAL .00

mP 107.?0 LAP 3.33

mC 203.90? GL -!1.87

PLAN_TOCENTRIC CONIC

C3 89.763 VHL 9.474

LNCH AZNTH LN4_N TIN( L-I TIN[ INJ LAT

90.00 I0 ES ZS E139.4I -17.(_

90.00 16 48 A6 5667,47 ZTo85

100.O0 I1 40 Zi |9OO,55 -19.24

100.00 ZO 17 ZZ 5681.76 Z9.54

110.00 1Z 32 Z7 1737,88 -Z3.54

110.00 21 41 56 5117.$Z 34,04

DIFFERENTIAL CCNR[CTf(_tS

T0[-4.6107 TRA 7.SaZ9 TCS -°?595 8AU .9876

ROE .5597 mlA .lOOt RC3 -.0095 FAU .OOZOZ

FOE -.9751 FRA 1.7003 FCS -.0195 8,tP ie519

60[ 4.8445 MA 7.$8341 8C5 .739e FSP -55|

FLIGHT TIN| 214.00 ARRIVAL OAT[ DEC 5 1964

0|STANCE 607.012

LOt. _4.53 VL 25.E87 GAL 18.00 AZL 94.5? HICA 5|5.55 SNA 1|S.54 [CC .40A54 INC 4.5?46 Vl 29.527

LOP 177.97 VP 56.$74 CAP Z5.31 AZP 93.14 TAL 147.90 TAP 101.55 RCA 70.59 APO 168.50 VZ 35.186

GP -5.73 ZAL 38.59 ZAP 171.65 [TS ZEZ.S4 ZA[ 1Z9.39 EYE 184.21ZAC 8Z.15 ETC 256.88 CLP 175.88

0LA -15.76 RAL ;8Z.36 RAD 6568.8 _L ;4.550 PTN Z.64 VHP 14.A94 0PA 1.09 NAP 171.55 [CC 2.4??5

|NJ LONG |NJ NT A$C |NJ AZNTN IN; T|N( i_) CST T|N |NJ 2 LAT IN; 2 LONG

36.78 65.64 IIZ.A9 1; E 2 1539.4 -14.48 29.56

267._ 76.$3 95.54 ZO 25 ;4 5087.5 29.30 258.45

18.51 64.94 ;13,35 IZ JZ 9 1300.4 -15.92 11.29

246.E4 78.80 94.80 21 47 4 478J.8 29.09 237.46

4.|5 6Z.95 J|5,71 |5 1 Z4 ]157.6 -;9.89 356.91

ZZ6.34 77.18 93.34 Z5 7 10 4517.5 3A.15 _17.29

NI0-COURK (la[CUTION ACCURACY ORe;T DETERNINAT|ON ACCURACY

S_Y 5355.9 $(d! 364.7 $&3 IDA.? ST 511|.D SR 559.0 SS 858.7

RRT -.$500 RRF -.3182 RrF .974Z CRT -.8704 CRS .9529 CST -.9993

SG.8 5566.8 RE3 -.0047 R13 -.9742 LSA 3255.4 NSA 169.2 $SA 10.2

SGJ 9557.0 SGZ 325.5 7HA J78,82 ELI 5125,0 EL2 166,1ALF 174.57

LAUNCH DATE NAY 5 ;_A FL|_T T|N[ 216.00 ARR|VAL OAYC OEC ? J964

H[L|OCENTRIC CON|C

RL 150,90 LAL .00 LOL _4.55 VL

RP 107.73 LAP 5.28 LOP lS|.Zl VP

RC ZO5.466 GL -11.;6 GP -5.65 ZAL

PLAN_TOC[NTR|C CONIC

C5 10A,48_ VHL JO.ZEZ

LNCH AZNTH LNCH TI1_ L-| TIMe |NJ LAY

gO.D0 10 51 ;? 217£,86 -18.56

90.00 18 5a 0 5689.65 27.66

100.00 11 AS 23 1953.76 -ZO.13

lO0.O0 LDO ZZ 55 54;$.96 29.53

]JO.00 JZ 37 Z3 1770,68 -24,3|

110.00 _1 47 4 51A9.60 35.68

DIFFERENTIAL CCiQRI[CTZON.q

T0[-4,9001 TRA 8.04680 TC3 -.5711 9AU ,?9?9

ROE .5989 RRA .0_4 R¢3 -.0069 FAU .00032

rOE-l.OOgO _RA 1.19£? FC5 -.DOE6 8SP 1829t

ODE 4.9368 MA 8.04E3 8C5 .5?It FSP -542

O|8TAK[ 609.659

Z5.253 GAL 19.85 AZL 94.?8 HCA 516.58 SNA 118.36 [CC .42656 ZNC 4.?765 VI 29.52?

_.641 GAP 24.75 AZP 95.47 TAL 147.13 TAP 103.75 RCA 87.8? APO 188.85 VZ 35.1T6

37,;? ZAP 17_.80 [TS tiT.J9 ZAE 1_8.99 EYE 184.07 ZAC 82.68 ETC 256.70 CLP 172.72

OLA -13.7A RAL 163.6£ RAO 65/O.0 VEL 15.027 P?H 2.71 YHP lS.$56 OPA ,53 RAP ;75.48 ECC 2.7195

IN; LOqG IN; RT ASC IN; AZNIH IN; T|_ PO CST T|N IN; 2 LAT |NJ 2 LONG

_t.88 69.08 111,80 11 7 Zt 1572,9 -15.41 51.57

ZG0,41 80.A0 96.48 L_O _9 O 5099.6 26.Z4 260.80

Z0.59 68.40 11Z,58 IZ 17 57 1333.S -16.89 13.29

E48.61 80.61 96,03 El 52 49 4814.0 29.86 259.85

8,13 66.41 114.81 15 6 54 1170.9 -Z0.76 358.90

E29.05 81.12 94,82 23 1Z 54 4549.6 54.18 219.81

NJ0-COUR$1[ [mrcuT|_ ACCURACY ORBIT DETERN|NAT|C_I ACCURACY

SOT 5517.5 88_q 5._lJ.Z 865 101.9 ST _079.5 6R 555.9 $S 855.9

RRT -.3901 RRIr -.3766 RTF .9777 CRT -.8759 CRS .9597 CST -.9994

8Ge 5527.9 RZ5 -.0066 R|3 -.9777 LSA 5209.7 NSA 164.5 SSA 9.6

8GJ 5519.| $GZ 511.3 THA 178,65 ELI 5093.6 EL2 181.3 ALF 174.55

LAUNCH DArE NAY 5 1964 FL|GNT TiN( 219.00 ARRIVAL DATE DEC 9 |964

HELIOCENTRIC CONIC

RL 150.90 LAL .00

RP t07.?S LAP 3.23

NC ZO?.ODZ GL -10.84

PLAN(TO_ENrRIC CONIC

C3 122.$57 VNL ;I,062

LNCH AZNTN LNCN TIN(

90.00 10 54 5?

90.00 19 59 I|

100.00 11 49 ?

I00.00 ZO 27 43

I10.00 IZ 41 14

110.00 Z1 52 5

DIFFERENTIAL CORRECT|ON9

TOE-5,ZJ58 TRA 8.7919

ROE .6408 RRA .0281

FOE-|,04?9 FRA I.SNZ

80[ 5.2551 MA 8.7619

LAUNCH DATE NAY 5 ;gGA

DISTANCE 611.$40

LOL Z_4.55 VL ZS.ZZI GAL 21.78 AZL 95.00 HCA 3_9.81 SNA 118.19 ECC .45; 3Z INC 5.0038 Vl 29.5Z7

LOP 184.45 VP 56.609 GAP 26.58 AZP 95.95 TAL 146.49 TAP 106.50 RCA 64.85 APO 171.56 V2 55.166

GP -5.58 ZAL 56.IZ ZAP 159.85 ETS 21_.4Z ZAE ;ZS.50 EYE ;83.9Z ZAC 83.20 ETC 256.54 CLP 171,48

OLA -13.65 RAL J84.73 RA0 65?0.3 V[L 15.611PTH Z.78 VHP 16.333 OPA -.40 RAP 175.3Z ECC 3.0]5?

L-| T|N( IN; LAY |NJ LONG |NJ RT AsC |NJ A2NTH |NJ TIN( PO CST TIN IN; 2 LAT[NJ 2 LONG

2208.12 -19.41 41.0T 72.37 111.O5 11 I1 45 1608.1 -16,$8 33.?1

57_8.87 Z7.58 Z71.52 83.93 97.51 Z0 34 41 51_8.9 26.14 26Z.93

191M.85 -Zl.05 ZZ.81 71.69 111.75 ;2 21 56 1568.8 -1?.99 15.42

5445.59 Z_.10 Z50.77 64.18 97,14 21 58 27 48AS.A 29.?g 242.03

1805.59 -25,28 8.48 69.75 11t.81 13 11 20 1Z05.6 o21.85 1,01

5179.42 55.89 251.55 6A.81 96.17 25 19 24 4579.4 54.18 222.14

NIO-COI, I_M[ (XJ[CUTIOI ACCURACY ORBIT OETERN|NAT|ON ACCURACY

TC5 -.4196 8AU ,8_$5 SOT 5474.8 SGR 532.4 505 99.1 ST 5045.5 SR 331.9 SS 877.5

RC3 -.0054 FAU-.00161 lINT -.4510 RRF -.A$6Z RTF .9811 CRT -.88|6 CRS .6668 CST °.9995

FC5 .0114 _6P 18_55 SG_ 5494.9 R'Z5 -.0084 RI3 -.9811 LSA 5180.8 NSA 159.7 SSA 9.1

8C5 .4197 FSP -555 S0| 5476.8 SGZ Z96.6 THA 178.45 ELl 5057.6 [LZ 155.8 ALF ]74.49

FLI_d<T TIN( 220.OO ARRIVAL OArE DEC 11 1964

_q[LIOCEN?RIC CONIC

RL 150.90 LAL .00 LOI. _4.56 VL

RP 107.60 LAP 3.16 LOP 187.&8 VP

RC 209.517 G_ -10.15 GP -5.51ZAL

PLAN(TO_ENTRIC CONIC

C3 144.2A? VHL 12.010

LNCH AZNTN LN_N TIN( L-| TIN( |NJ LAY

gO.00 10 57 17 _E45,10 -L_}.50

gO.DO 19 4 PE 5754.71 Z?.I4

100.00 11 51 54 ZOOS.46 -Z1.93

100.00 1'0 32 49 5A69.56 El.0?

110.00 1_ 45 55 1841.47 -26.25

110.00 21 56 54 5E06.54 35.47

01F_ER[NTXAL CORII_CTIONS

TO[-5.59_O TRA 9.5486 TC5 -.284_ 8AU .548Z

ROE .6860 RffA -.O_l? RC3 -.0049 FAU-.00_83

FDE-I.0929 FRA 2.01E4 FC5 .0_ 66P 18|54

8DE 5.6051 BRA 9.5487 8C3 .2843 FSP -325

O|$?ANCE 612.779

ZS.lgl GAL _5.H AZL 95.26 HCA 3Z3.03 S_A 118.05 ECC ,47925 [NC 5.2654 vl 29.5Z7

56.5?6 GAP ZS,E4 AZP 94.21 TAL 146.03 TAP 109.06 RCA 6;.47 APO I74.60 vZ 35.155

55.E4 ZAP 188.1'Z ITS Z08.23 ZA( ;2?.9; ET( 185.77 ZAC 85.69 ETC Z56.41 CLP 170.14

OLA -13,49 RAL ]85.6? RAO $51_0.G VEL IG.Zg? PTH Z,85 YHP 17.444 OPA -I.10 NAP 177.06 ECC 3.5?59

INJ LONG INJ RT ASC |NJ AZMTH INJ T|N( PC) CST TIN |NJ Z LATINJ Z LONG

43,4_ 75.46 110.;8 11 ]4 43 1645.J -17,57 35.9?

_73.57 87.18 98.41 ZO 40 16 515A.? 28.02 264.6]

E5.15 74.61 |10.64 IZ 24 59 |405.5 -]8,90 17.67

25E.641 67.4? 96.12 22 5 56 4869.6 29.69 243.9?

|0.82 ?Z.gZ JIZ.73 13 14 57 124].5 -22,94 3.23

235.42 8_.Z_ 97.58 23 23 40 4606.5 34.13 Z24.Z4

N|OoC_ [ICI[CuT|ON ACCURACY OR8;T OETERM|NAT[ON ACCURACY

$67 54E?.1 SGR 327.7 $03 96,6 ST 3003.1 SR 52?.3 S$ 903.8

RRT *.5119 _ -.496A RTF .9842 CRT -.8882 CRS .8?45 CST -.9995

$G_ 5457,0 RZ5 -.0105 RI5 -.9642 LSA 5|49.4 MSA 152.6 $SA 8.5

$GI 5429.7 $62 281.3 THA ]?8.22 ELI 5017.] [LZ 149,? ALF I74.46

]809



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 1, 19643

LAUNCH OAT( _AY 6 1964 FLIOHT TIN( ?0.00 ARRIVAL DATE JUL 15 1964

N(LIO((NIRI{ CONIC 01STANCE 1|?.|17

RL 150,94 LAL .O0 LOL _5.50 VL Z0.�eI GAL °9.83 AZL IZ,69 NCA 8Z.?l $444 !18.?? (CC .14068 ]NC 2.6942 V! 19.510

RP JOB.94 LAP -Z.67 LOP _8.Z? VP 57.494 GAP -10,76 AlP D0.54 TAL t15.37 TAP lj8.15 RCA 97.?8 AP_ 159.77 VZ 34.784

RC S5.9D| GL -IZ.Ol GP |.76 ZAL 147.39 ZAP 18.19 [?$ 334.99 ZA[ 145.1l [TE Z5.69 ZAC 86.66 (TC Z68.38 CLP -16.11

PLAN(TOC[NTRIC CONIC

C3 55.588 VHL $,_5 DLA 10.86 RAL ?6.09 RA0 6596.4 V_L !I,316 PTH Z.17 VHP ?.404 0PA 31.18 RAP 115.50 (CC 1,5857

LNCH AZNTH LN_N TIN( L-I TIN( INJ LAT IMJ LONG INJ RT A$C |NJ AZNTH JNJ TIN( PO CST TIN JNJ Z LAT INJ Z LONG

DO.DO O 9 l Z494,ll -17.40 74.17 311.56 IG.60 O 53 56 Z094.6 -Z6.40 69.?]

90.00 14 50 _0 4663.0? 14.36 196.41 _0§,OZ 85.35 16 8 13 4063.1 I0,95 191.43

ID0.00 ! 35 4Z Z4IS,0t -Z8.68 33.41 311,36 97.63 Z 15 5? 1815,1 -Z?.61 44.88

100.00 18 8 _0 44J?.83 15,{3 !76,71 304,4I {4,_P0 1? _ 9 3817.8 11.05 17Z.83

I10.00 Z 58 1 I1e3.71 -31.$41 33.1_4 310.69 100.89 3 3Z 5 1383.? -30.84 Z4.89

|10.00 17 Z 40 414I,tN! 18.97 1141.63 301,lI 81.01 18 13 ZZ 3641,0 14,96 157,81

D|F_[R(NTIAL C(_CT|ON_ N|0-C_ [_CUT|ON ACCIJI_ACY ORBIT O(Y(RNINATION ACCURACY

T0[ .0?11 TRA -.3111 TC3 .AOS1 8AIJ ,II541 $_T t03.3 _ All.| l{3 130.3 ST I31.5 SR 350.1 $S 313,6

RD[ -.3634 RRA .0611 RC3 .|938 fAu .04173 R_? .Le0S4 _IF -.1843 RTF -.5866 CRT -.6411CRS -.9869 CST .3576

FOE -.SOQ4 FRA -.4538 FC3-|.|370 _P 1373 5C_ 736.9 _3 -.0S_ R|3 -.6099 k$A 474.4 M$A 137.Z $SA 16.6

BO[ ,3710 8RA .3717 EC3 .4481 FIP -333 $GI I13.3 _ 410.9 THA 15.Z0 (LI 36! .O ELI 9?.9 ALF 104.64

LAUNCH 0ATE NAY 8 IH4 FL_(44? ?|I( 71,00 ARRIVAL DAYE JUL l? 1964

'q[LIOC[NTRIC CONIC

RL 150.94 LAL .00

RP lOS.t5 LAP -l.78

RC 9T.801 GL -IZ.?6

PLAN(TOC[N?RIC CONIC

C) 34.731 VHL 3._63

LNCH AZM?H LNCH ?IN(

90.00 O I0 53

90.00 14 36 3?

1oo.oo I 3? ?
100.00 15 30 5

110.00 E 56 17

110.00 II 33 14

OIFF(RENTIAL C(_iIRECT|ONI

TO[ .0834 YRA -.34H TC3 .4181BAU .IIt4

ROE -._493 RRA .1035 RC3 .111l FAU .05J?I

rOE -.3381 rRA -.3408 FC3-1,118| 88P 1803

80( .3694 M4 .3648 8C3 .4?00 FSP -585

011?AN([ I64.076

LO¢ !13.50 VL I?.117 GAL -9.73 AZL 61.76 HCA 83.94 8NA 119.?? (CC .Z3357 INC Z.7911 vl 19.510

LOP 311.44 YP 37,366 GAP -6._0 AZP gO.ZO TAL Z18.73 TAP _01.66 RCA 99.46 A_ 160,08 VZ 34,784

GP 6.34_ ZAL 148.17 ZAP _l.16 (78 $37,83 ZAl[ 143.00 (T[ 18o71 ZAC 87.17 (TC Z_1.35 CLP -19.10

0LA 6._0 #AL ?4,H NAO 889#.4 V[L 11.463 PTH 1._8 VHP 8,931 0PA 31.85 mAP l|S.?B [CC 1.9719

L-I TIN( INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH INJ TIN( PO CST TIN ZNJ _ LAT INJ 2 LONG

Z881.84 -_?,33 ?|.86 306.6_ 97.7l 0 53 16 _061.8 -13.98 63.48

4681.14 14.63 i i_,eO 303.98 85.67 13 §? 40 408Z.9 11.54 1_Z.59

I_4.74 -16081 31.11 _06.40 66.81 I IS 31 1784.? -Z?.I? 4Z.?4

443t. 16 18.18 180.8? _O_.H 64.3_ I? 10 1 _38.Z 12.63 17_.89

1138.43 -31.30 31.39 _O8._4 101.85 3 31 4 1536.5 -30.33 ZZ.93

4/37.13 18.47 165.93 301.l| 81.33 18 4 I1 365?.Z 13.49 138.67

NIO-COuRK EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT _O8,3 I_R 434._ 883 147.7 ST 133.6 $R 340.9 $s 359.3

RRT .1188 R_ r -.3117 RTF -.3908 CRT -.6871 CRS -.9310 CST .4000

SC_ ?47.4 R13 -.0?18 R13 -.8171 L$A 491,3 N$4 141.3 SSA 16.7

SGI 618.Z SGZ 411.6 THA 16.83 ELI 334.0 ELI 93.5 4LF 106.23

LAUNCH DAY[ NAY 6 1666 FLIGHT TIN( 74.00 ARRIVAL OAT[ JUL ]9 1964

HELIC_(NTRIC CONIC

RL 150.94 LAL .00

RP 108.94 LAP oZ.19

RC 5_.674 GL -13,40

PLAP41_T(_[NTRIC CONIC

C3 34,079 VHL 5._$_

LNCH AZ_TH LN(H TIN(

90.00 0 I1 5_

90.00 14 _6 33

aDO.D0 I 3# 47

100.00 15 44 Z_

IJ0.00 Z 3? Ii

OlFF(RENTIAL CO_KCTION_

TOE .0_t6 iRA -.]406 TC3 .4170 BAiiJ .Z_I?

ROE -._338 R_A .1133 NC3 .1331FAU .03780

FOE -.89_ FRA -.|_lZ FC3-1.4336 8_ |8|6

60[ .3451 MA .3399 8¢3 .4883 F_P -444

DISTANCE L'OC .812

LOL _3.50 VL Z?._33 GAL -9.88 AZL 92.89 NCA 89.10 SNA 130.66 [CC .ZZ?4Z INC 2.|874 vl 29.520

LOP 314.60 VP 37.$61 GAP -8.06 AlP |)O.03 TAL ll8.03 TAP 307.15 RCA 100.95 4PO 160.33 VZ )4.?84

GP 10.03 ZAL |46.00 ZAP _4._0 (IS 339.73 ZA[ 14_.|0 (Y( _8.00 ZAC _?.94 [TC _60.3_ CLP -_Z.Z5

OLA _.14 RAL 73.6_ RA0 638_.3 VEL !Z.468 PTH 1.Z6 VHP 6.493 OPA 33.$1 RAP 113.90 ECC 1.5608

L-I TIN( INJ LAT INJ LGN_ INJ RT ASC |NJ AZXYH INJ TIM( P_ CST TIN |NJ Z LAT INJ Z LONG

1633.17 -17.04 66.76 _07._ 96.?4 0 36 31 _03_._ -_5.55 61.41

4701.63 13.$O _00._0 _O1.31 66.01 15 4? 56 410l.? 1Z.13 193.74

1396.4E °28.37 46.1$ _07.68 89.84 2 18 3 1756.4 -Z6.?_ 40.75

4434.64 16.?$ 161.96 )01.73 84.86 1? 0 40 _54.6 13.20 174.96

ZlII.04 -31.93 Z6.?0 306.83 101.91 3 3Z ZZ 1311.0 -29.8Z Z1.13

4Z?Z.?8 1_.97 19#.4_ 300,01 61.68 17 53 43 367_.8 16.03 199.95

NI0-COU_[ [Xi[CUT|_ql ACCURACY ORBIT 0[TERNINATION ACCURACY

_T 4k_9.1 S_ 441.Z $83 167.4 ST 135.4 $R 3_.6 $S 397.Z

RNT .1518 NNF *.3638 RTF -.3868 CRY -.7233 CR$ -.9191 CSY .4310

$88 751.1 N_3 -.0_O8 R13 -.8113 LSA 31Z.? NSA 145.? S$A Z6.5

$81 617.6 $GZ 414.Z THA 18.79 ELI 345.0 ELZ 89.3 ALF 10?.?0

LAUNCH DATE MAY e 1964 FLIGA_T fIN( 76.00 ARRIVAL DATE JUL Zl 1964

P_[LIOCENTRIC CONIC

RL 130.64 LAL .00

RP 101.64 LAP -1.61

RC II.IlA GL -14.03

PLAN(TO([NTRIC CONIC

C3 33.539 vHt. 3.761

LNCH AZNTH LN(H TIN(

_O.00 0 13 I8

90.00 14 I0 13

100.00 J 40 43

1OO.OO 13 37 31

IJ0.O0 Z 56 15

110.00 I6 36 _11

OIFFERENTIAL ¢(]QNt[{TI(_d6

TO( .0633 ?RA -.3344 ?C3 ,41}8 8AU .I_41

RO( -.31M ImA .1163 RC3 .1334 rAu .0836£

FOE -.eoel FRA -.7467 FC3-1.6413 8_k ° 1631

ODE .3303 MA .3361 8C3 .4996 FSP -913

01I?AN(( L_0?.S41

L(X, _5.30 YL 17.347 GAL -6.83 AZL I_.INI tKA 61.16 SNA 131.48 (CC .11110 IN_ t.9834 V! 2_.510

LOP 317.?6 VP 37.774 G&P -_o_3 AZP 86.81 TAL _19._4 YAP 311.50 RCA 101.16 APO 160.63 V_ 34.785

GP J0.78 ZAL 146,_O ZAP 17°_O ETA 341.50 ZA( 143.43 [?( 19.61 ZAC 88.66 ETC _68.41CLP -13.37

OLA 8,40 NAL ?3,O_ NAO 899#.3 V_L IZ.448 PTH 1.13 WAP $.086 0PA 34.16 RAP 113.81 (CC 1.5519

L-I TIN( JNJ LAT |NJ LONG |NJ RT ASC INJ AZ14TH |NJ TIN( POCST TIN INJ _ LAT |NJ Z LONG

1809,33 -li.74 8?.?| _08,36 66.69 0 38 43 _003.4 -_5.1Z 35.49

4711,$3 16.03 101._ 301,_3 86.33 13 $8 3? 41_I.3 |Z.?I 194.90

£$_6.87 -_1.04 47,_ _06.11 100,80 _ 19 33 1718._ -18.Z? 38.91

44?3.06 |?._8 183._ _00.96 83._1 18 31 4 3873.J J3,?7 178.03

_*087,£3 -31.33 17.63 309.14 103.86 3 33 Z |487.Z -19.31 19.49

4138,43 _0.4_ 187._9 £66.00 61.01 ]? 4? 37 3688.S 16.57 160.44

NI0-C(X/R$1[ [_[CUTI(_ ACCURACY C_I'BIT O(?[R_/NAT|ON ACCURACY

SGT 808,6 _ 446.? $83 189,7 9T |37.Z SR 319.9 SS 430.0

_T ._783 R_ r *.4133 RTF -.3781 CRT -.?340 CR$ -,9181 CST .4568

SG9 733.1 R13 -.1|16 RI3 -.$133 LSA 536.0 N$4 149._ $SA 26.2

$GI 6_0.Z $81 416.0 THA Z1.14 ELI 333.7 EL2 89.3 ALr 109.49

1806



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 19641

LAUNCH 0ATE NAY 6 1164 FLIGHT T|I_ 76.00 ARR|VAt_ OAT[ JUL Z$ 1964

NEL IOCENTRI C CCAIZ C

RL ISO.D4 LAL .00 LOL ZZS.50 VL 27,465 GAL

RP 100.03 LAP -3.07 LOP M0.93 vP 37.846 GAP

IC 13.eOJ GI. -J4.IS GP 11.57 ZAL |30.07 ZAP

PLAI_ TOCI[NYR I C CONIC

C5 53.0H2 VHL S,733 0LA 7.69 HAL

LNCH AZNTH LNCH TIN( L-! T|N[ |NJ LAT

BO.00 0 17 5A Z579.12 -26.42

00.O0 IA 11 41 A741.97 16.35

IOO.00 I 42 36 2304.64 -27,71

100.00 ]S 29 _ 449J.19 17.78

IIO.O0 Z 59 _l Z064.64 -31.16

I lO.O0 16 29 8 4304. i8 _.97

01WrERENT IAI. CORR[C T | O)t9

TO( .0950 TRA o,333Y 1C3 .AZSO 9AU .2246

40[ -.2979 _IA .1416 NC$ .2795 FI_J .01'036

It0[ -.9366 IrlA -.6M7 IRC3-1.6461 B6P 1633

60( .1121 MA .3625 9C5 ,SOTO F$P +$9|

01STA_K[ 214.255

-9.$6 AZL 93.08 _A 95.42 SNA

-?.49 A2P 99,71 TAt. 220.31 TAP

3J.|J [T$ 34.5.02 ZAE |43.97 EYE

132.15 [CC .21751 |NC 5.0799 vl ZH.SZO

315.73 NCA 103.41 APO 160.90 VZ 34.787

31.64 ZAC 89.43 ETC 268.50 CLP -29.09

72.34 NA0 65_41.3 V£L 12.429 PTH 2.25 VNP 5.710 0PA 35.10 RAP 115.55 (CO !.5446

|NJ LONG |NJ NT ASC IN| AZNTH [NJ T|N( F'O C$T TIN IN| Z LAT ZNJ Z LONG

63.93 }05.07 100.57 1 0 53 1979.1 -24.70 57.69

ZO3.19 300.38 66.71 15 30 43 4141.9 13.28 196.05

A5.47 304.79 101.68 Z Z| 21 1704.8 -25.82 _7.10

194.Z0 299.82 63.37 16 44 11 3991.4 14.53 177.1]

26.31 303.83 104.79 3 34 3 1464.8 -29.83 17.49

|&9._4 Z98.J? 6_.37 17 dO SZ 3704,Z JT.JJ 16J.34

XlO-COt_!M[ (_CUTICN ACCU(RACV (_R6|T OETE4'NINAT_ON ACCURACY

SGY 398.2 8_ 460.| S_3 214.2 St 137.5 SR _99.H $S 480.0

RRT .2934 821 r -.4646 4TF -.3576 CRT -.7670 C4S -.9101 CRY .6571

866 ?54.7 RZ3 -.|A|6 415 -.6241 LSA 561.1MSA 134.1 SSA 25.7

SGI 6Z7.9 6Gt 418.9 THA 24.05 [LI 5]9.4 EL2 82.9 ALF 110.84

LAU_KH OAT[ NAT 6 1_4 FLI(d,.IT TIN[ a0.00 A4R|VAL OAT( JUL 25 1964

HE_JOCENYRJ¢ CON|C

NL 160.94 kAk .DO

RP 108._3 LAP -3.14

4C Q5.652 GL ol3.26

PLAN(TO_[NYR|C CON;C

C3 3_,726 VHL 3,7Z|

_NCH AZNYff LN_H TZl41[

_0.00 0 1'0 A7

90.00 IA 3 49

10(2.O0 I 43 28

100.00 16 21 49

110.00 3 J 21

I10.00 16 2Z _5

OISTANCE £LI'O.P02

LOt. P'PS.SO VL 27.349 GAL -9,3_ AZL 93.18 I.ICA 98.38 SI4A 132.76 (CC .21356 I NC 3.17TA Vl 29.520

LOP _4.09 VP 37.90_ GAP °6.73 AZP 89.33 TAL 22| .23 TAP 3|9.93 RCA lOa .41 APO 161 .11 VZ 34.790

GP 12,45 ZAL 160,4| ZAP 34,9d (T9 344,38 ZA[ 146.70 (T[ 34.|3 ZAC 90.27 (TC Z66.65 CLP -)Z.80

OkA 6.99 RAL 7|,7l RAO 63M.3 VI[L 12.414 PTH _.14 VHP 5.366 0PA 36.04 RAP 115.00 (CC 1.5386

b-I TIM( IN| LAT |NJ LONG IN| NT A$C |NJ AZNTH IN| TIN( PO C$T T|N |NJ 2 LAT IN| Z LONG

£53A.21 °E6.10 64.19 _K13.94 101.39 I 3 El 1934.Z -E4.27 55.99

4761.L_1_ 17.0_ _*04,3G _99.67 67.09 15 23 11 4161.Z 13.84 19?.19

_29).0? -_7.37 43.79 503.64 I02,30 2 23 29 |661.1 -75.36 3_.55

4309.39 18.28 185.31 299.13 63,93 16 36 39 3909.6 14.88 178.18

ZO43.38 -30._0 _4.77 3OZ.66 |05.63 3 33 _3 1443.6 °28.35 16.43

43J9.66 21.47 189,L19 _97.50 62.74 17 34 25 5719.9 17.64 162.25

CIRR|T O(7(RN_NATION ACCURACY

ST 136.5 SR 291.4 SS 524.0

C4Y *.7656 C46 -.9999 CST .4338

LSA 588.9 NSA 157.9 SSA 25.2

ILl _OJ.6 (LZ 81.6 ALF IJZ.06

O|r_(R(NY/AL C_qRECT/(_I¢6

TOE .0190 7RA -.3374 TC3 .4077 9AU .2230

• 0[ -.Z76H 4gA .1558 4C3 .3058 FAU .07616

r0(-1.0430 r4A °.9999 rC3°Z.0tRI BSP 1101

60( .2907 _A .3?Z0 8C5 .5097 FSP *675

NI0-CQ_S£ £_I[CuTION ACCU#ACY

SOT $8A.6 6GR 473.2 SO3 241.3

RR7 .3070 _ -.3196 NTF -.5249

$GAS ?S2.Z 225 °.1773 R13 -.6205

661 621.5 SG2 423,7 THA 27.63

LAUNCH 0AT( NAY 6 1964 F_I_HT TIN( 9Z.O0 A4RIVAL OAT[ JUL Z? 1964

HELIC_(NTRK_ CONIC

RL 150.e4 LA_ .00

• P 109.92 LAP -3.2J

RC 67.740 GL -1_._7

P_AN(rO¢(NTR[C CONIC

C3 3Z.4Z7 VHk 5.694

LNCH AZNTH kk_ff Till[

90.00 0 23 5H

_O.00 15 56 35

t00.00 1 46 20

]O0.00 15 14 $6

]J0.O0 3 3 26

If0.00 16 16 16

01FF(R_NY]AL C_Irl[CT]ON9

TO[ .0_ZO TNA -.3465 TC3 .3849 8AU .221_

_0( -.2524 RAA .17|| RC3 .3346 fAU .09636

_0(-1.2604 F4A-I.1432 _C3-Z.3|11 89P 1587

flOE .2658 MA .386A 8C3 .5100 F$P -774

0]STANC( Z27.540

LO_. 225.50 VL 27.616 GAL -9.47 AZk 95.28 NCA 101.74 SIAA 155.26 [CO .21016 INC $.2765 VJ 29.520

LOP _7.26 VP 37,963 GAP -6,06 AZP 99.33 TAL ZZZ.07 TAP 323.61RCA 10S.Z? APO 161.2_ VZ 34.T93

GP 13.40 ZAL 150.62 ZAP 58.79 (TS 345.66 ZA[ 14t.59 (T( 37.Z0 ZAC 91.17 [TC _64.95 CcP -36.74

OLA 6,$Z 4AL 71.Zl NAO 6369.3 V(L 12.402 PTN Z,Z4 VHP 5.053 OPA 57.06 RAP 114.21 (CC 1.5337

_-| TIN( |NJ LAT |NJ _ONG |NJ 47 ASC IN| AZNTH IN| TIN( POCST TIN IN| Z LAr IN| Z _ON¢

_530.35 -25.77 6_.51 302.H7 102.17 1 6 9 1930.4 -23.83 54.37

4760.42 17.60 Z03.34 299.1_ 67.46 16 16 16 4190.4 14.39 1H8.$4

ZZ56,31 *27.05 42.|9 _2.66 103,26 Z 23 39 1656.5 -24.9} 34.O1

46Z7.89 16.79 196.45 298.39 66,31 16 30 23 3927.7 15.42 179.25

2023.24 -_0.41 23.51 101.61 106.41 3 37 10 1425.Z *27.87 15.04

4535.53 Z1.95 170.23 E96.99 65.12 17 28 34 3735.5 18.17 163.16

NIO-C_,M6_ [_CUT|OI ACCURACY ORS|T OET(RNJNATION ACCURACY

SOT 587.3 6C,4 490.0 SO3 27|.2 ST 134.3 $R 259.9 SS 570,8

NNT .1070 R/fir -.5749 RT_ -.4781 CRY -.7532 CRS -.8861 CST .3886

6G8 749.6 221 -.2175 213 -.6194 LSA 620.4 NSA 161.Z SSA 24.6

$GI 612.9 $GZ 43|.7 THA 32.20 (L1 280.9 EL| 81.6 ALF 115.37

LAUNCH 0AYE NAY 6 IH64 FLIGI'/T TIN_ 64.00 ARR|VAL OAT( JUk Z9 1964

H(_IOC(NTRIC CONIC

4_ 130.94 L4L .00

mP 104.90 LAP °3.26

• c 4H.866 OL -_6.48

PLAN(T_(NTR|¢ CONIC

C_ 3Z.172 vffL 5._72 0_A 5.63 4AL

LN_H AZNTH LN_H T|N[ _-| TIN( JNJ _AT

90.00 0 27 31 2607.28 -25.43

90.00 15 49 55 4799.32 16.09

IOO.00 1 51 32 Z236.10 -26.87

1O0.00 15 6 36 4545.73 19.26

Jl0.OO 3 5 53 1'003._7 -X).03

JJO.O0 J6 J0 43 453J°22 22.43

01FrE_ENTIAL C(3_I_CTION6

?O( .068_ TAA -.3633 TC3 .3497 8AU .2177

40( -.226A 44A .1869 4C3 .3659 FAU .09536

ro[-1.419_ r_A-I.ZO09 rC3-Z.5660 OSP 1533

O0( .2364 MA .4086 BC5 .5061F$P -675

O|$TANC[ _34,|49

LCq. _3o30 VL _7.677 GAL -9.4_ AZ_ 93,_ PICA |04.90 Sl4A

kOP 330.43 VP _NI.010 GAP -3,39 AZP 89.13 7A_ 222.75 TAP

G@ 14.44 2A_ 130.71 ZdP 4E,H (73 348.9| ZA£ |48.3# ETE

133.71 Ice ,Z0722 INC 3.3T80 vl 29.520

327.65 NCA 106.0(3 APO 161.42 v2 34,79?

40.94 ZAC 9E.J3 [TC 269.JJ CLP -40.92

?0.6| RAO 66M.3 V(L |2.39J PTH 2.24 VffP 4.771 0PA 36.Z2 4AP 1|3.13 (CO 1.5295

IN| _(_1_, |NJ RT A6C |NJ AZNTH |NJ T|N( PO CST TIN |NJ Z LAT IN| Z LONG

(10.90 102.1t 10Z._ I 9 |8 1907.3 -23.40 5Z.BZ

_O6.73 299.71 $7.8A |5 9 35 4199.5 14.95 199.48

40.64 )0|,93 104.02 2 26 46 J656.3 -24.48 32.55

]6?.54 299.19 66.?0 ]6 24 21 3945.7 15.96 180.32

21.91 )00.76 107.16 3 39 17 1403.6 -27.59 13.?]

171.2J 296.6_ 63.30 17 25 15 5761.Z ]P.69 ]64.06

NI0-CO_M_M[ (XI[CuT|CIq ACCURACY (_6|T 0(T(4N|NATION ACCURACY

867 346.0 $_R 3|0.5 SO3 102.? ST 130.9 $R 236.0 S$ 6J?.9

ART .2832 RR_ r -.6300 NTr -.40)0 C4T -.7095 CRS -.9671 C$T .ZOOB

8GE 747.4 225 -._O5 413 -.6|96 LSA 655.6 NSA 165.9 $SA 24.0

SO| 600.4 $GZ 446.Z THA 36.51 (LI 256.] (LZ 85.0 AL¥ IJ4.3)

1607



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL l, 19645

LAUNCH 0418 NAY 6 1964 FL](_NT YIV_ 86,00 ARRIVAL OAT( JUL 31 1964

H(LZO((NTRIC CONIC

eL J50.¢4 LAL .DO

mP 10e.#g LAP -3.3J

RC ?Z.OZl GL -IP.]O

PLAN_YOC(NTmiC C(_qJC

C3 )I.�SZ VNL _.86]

LHCH AZNTH LKff T|M_

DO.DO O 51 25

_0.00 13 43 46

]O0.O0 ] 55 8

JO0.O0 15 t 48

llO.O0 3 8 45

ll0.OO II 3 341

0[STAmC( t40.PZT

LOL _25.50 VL 2P.Pt3 GAL -9.3P AZL 93.48 NCA 108.08 SNA 134.07 (CC .Z0469 [NC 3.ASZS vl 29.520

LOP 333.60 YP 38.040 GAP -4.75 AZP 011,gt PAL tt6.30 TAP 33].56 R¢A |06.63 APO 161.51 vZ 34.802

GP 13.35 ZAL 150.89 ZiP 4?.36 (Y$ 348.18 ZA( 149.63 (T( 46.4B ZAC 93.16 (TC 269.44 CLP -4_.33

OLA 4.9f RAL 70.33 RAO 65_1.$ V_b 1t.382 PTH t,24 VHP 4,52| 0PA 59.46 RAP 111,75 (CC 1,5256

L-; Yil_ IN| LAT IN| LON_ |NJ 8T AS( IN| AZNTH |NJ TIN( PO CST TIN |NJ 2 LAT JNJ Z LONG

2484.72 -25,0P 39.34 _01.48 |03.81 | IZ 49 1884.7 *22.96 SJ.3]

48]8.63 18.38 _7._ t98,44 (qD.t4 15 4 5 4216.6 15.46 Z00.65

2tld.?8 -t8.31 39,15 501.14 104.73 2 32 | 1614.8 -24.05 31,09

4565.80 |9.?S 188,67 t9?,93 67.J0 16 16 50 3963.8 16.49 |81.40

1984,36 -t8.63 L_).SS 500.04 I0?.$S 3 41 48 J384,4 -t6,90 12.43

4386.98 tt.�J |7t.|9 t96.39 63.91 |P 16 26 3767.0 |9,Z| IGS.O0

(_81T DETERNINATION ACCURACY

ST 128.4 $R 209.6 SS 665.8

CRT -o6315 CRS -.8590 CST .13_3

LSA 689.? NSA ]66.0 SSA 25.4

ELI 228.t (L2 91.5 ALF llS.SS

OIFf[R[Xl]AL CCNJlI[C?|CX_J

TO[ .04lA TRA -._174 PC3 .5035 6AU .t143

ROE -.1971R_'A .LP033 RCJ .31HD4 rAU .|0450

FD(-|.68ZO FNA*|,44_ FC}-t.6313 618 • 1486

eO( .2019 M4 .43P5 6C3 .sOle FSP *_ll

NI0-C_uRII[ [_IECu?I_ ACCUnACV

SGP S24o6 _ 535.3 8G3 335.8

Jht? .£t_4 imr -.M_I RTF -.2944

749.? RZ_ -.t�S4 RJ3 -.636P

S_1 567.3 sr_ 4_1.0 rHA 47.30

LAUNCH nAT[ NAY • l I Ht4 FLIGHT TIN( 86.00 ARRIVAL OA T( AUG Z 1964

;_I[L|OCENTR|C CONIC

RL ]50,94 LAL .00

RP I06.17 LAP -$,$3

RC 74.t|4 GL "17.75

PLAN_T_EN?RIC C(_I|C

C3 3|.760 VHb 3,$36

LNCH AZNYff LNCH TIN(

• O.00 0 _3 41

g_.OO 13 _t 3

J00.O0 I 69 4

|00,00 14 ST

liO.O0 3 ]J 3?

llO,OO 16 0 38

OiFFERENYIAL C_QfI_CTI4_qJ

TOE .0_7 TRA -,dl_

RO( -.1444 RRA ._08

FO[-I.St93 FRAoI.SlHI3

80( .1639 MA .4PtP

DISTANCE t4P.E?4

bOL J2_._0 vb _?.?l_ GAb -9.31 _Zb 93.39 _ICA I11,t3 S_IA

b_P 334.77 YP _41.0_11 GAP -4.IS AZP _6.70 TAb tt3,?l TAP

GP 16.?E tab |S0.S? tAP S|.9_ (T$ $49,50 ZA( 1_0.$4 (T[

1_4.33 £CC .ZOt50 INC $.6609 vl t6.520

$$4,94 RCA 107.15 _PO 161,56 v2 34.607

50,_O ZAC 94.t3 [TC 269.82 CLP -49.9?

OLA 4.3t RAL 70,3_ RAO 65641.$ VIEL It.375 PTH t.t3 VHP 4.50t OPA 40.76 RAP lJO.04 (CC 1,5227

b-I T|I4_ IN| bat IN| LONG IN| RT ASC |NJ AZNTH IN| TIN| PO CSY TIN IN| Z LAT IN| E LONG

249_,4£ -t4,?J 37,9] 500.9_ 104.t9 1 16 44 |$6t.4 -2t._O 49.84

4637,18t I9,06 Z09,13 t99.50 68.63 14 58 41 4t3?,9 13.99 201,79

t|93.3_ *25.93 37.M 500.57 105.41 t 35 3P 1393.5 -Z3.SP 29.66

4582.01! _.t4 199.61 t97.79 67.32 16 13 44 3902.0 ]7.91 162.50

JIHI3.37 *t�,t) 19,_ _99.44 106.67 3 44 43 1353.4 -t6.42 ll./?

4_1t.93 t3.36 173,19 _98._9 64,)E 17 14 i 37_2.9 19.73 165.95

NIO*C4_J_ (XECuTI_Iq ACC_ACY OIQ_IT 0[P(RNJNAT|ON ACCURACY

PC3 ,£489 I_J .t!£8 SGT _09,6 S_ 36_.t 8G3 370.Z ST |30.2 SR 160.6 SS PI5.6

R(3 .4$36 FAU .11394 RRT .Itl§ RRF -.73t3 RTF -.1480 CRT *,3248 CRS -.7937 CST -.0744

FC3-).1038 6_ 14_0 1_ 781,1 R_ -.tt4S Ri3 -.6991 LSA 730.4 N$4 167.4 SSA 22.7

8C3 .3007 _SP *1089 8GJ 380,? SGt 49t.0 THA 64.46 ILl 198.P [LZ 100.9 ALF l]8.76

LAUNCH DATE NAY 6 |964 FLIrtY YIl_ 90.00 ARRIVAL OAT( AUG 4 1964

H(LIC_(NTfflC CONIC

• L l$0.94 LAL .00

RP J0_._5 _AP -3.37

RC 7_,AZ? GL -16.3_

PLAN(T_[NTRJC CONIC

C3 3|.367 VHL 5.6Z00L4 3.63 RAL

LNCH AZNTN L_N_H TIN( L*I TIN( IN| LAT

90.00 O 40 24 244_,|3 -24.33

90.00 13 32 42 4837.44 19.S4

IOO.00 Z 3 2P ZiP2.Z3 -25.54

_00.00 14 3t 1'0 4_)0.53 ¢_0.PI

I_0.00 _ 13 37 1946.39 -_9.81

JJ0,00 15 31 40 4399.1P t3,66

oZFrER(NY|AL C_llfl[CYION$

TO( -.Ol_] IRA -,4382 TCS .|764 644J ._131

R0[ -.JZ93 _RA .23_1RC3 .47t6 FAU .12t93

r0[-Z.0387 _RA-I.739fl FC3-3.$893 8SP 13t4

SO( .1299 MA ,3J51 8C3 .304P rSP -lt|O

0ISTANC( t63.790

L_. Z23.30 VL t?.?91 GAL -9.23 4ZL 93.70 HC_ 114.39 $14A 134.5? [CC .Z0060 INC 3.Y041 vJ 2_.5Z0

LOP 339.94 VP 38.105 GAP -3.36 AZP 85.47 PaL 224,00 YAP 335.36 RCA 107.56 4PO ]6].57 VZ 3_._13

G? 17.96 ZAL 130.33 ZAP 3_.79 ETA 330.91ZA[ 16J,31 (Y_ 3P.26 ZAC _3.40 [PC 2P0.26 CLP -S4,8&

70.tT RA0 83_,3 V(L 1t.3_ PTH 2.23 VHP 4,1|40PA 42.13 RAP 106.0Z (CC 1.5198

IN| LONG |NJ RT A$C IN| AZRTH |NJ TIN( PO CST TIN IN| 2 LAT IN| 2 LONG

66.t9 500.30 104,_6 ] 21 4 1840.] -22.04 48.3?

t10.36 t98.t? 69.09 14 53 40 4237.4 16.5Z 202.98

_.1_ _00.13 106.08 Z 39 39 ;5PZ.2 -_3.O9 Z8.ZS

190._ t�Y.?6 67._3 16 9 1 4000.3 17.54 I83.62

17._0 _98.96 |09,tS 3 48 S 1346.4 -Z5.91 9.92

l?4.tl 296.t9 64.76 17 9 59 3799.2 20.26 166.91

Ni0-C(_Nff_ (vlrCUTl(_d ACCURACY (_t_81T O( T(R94|NATION ACCURACY

$GT 506,3 SGR 5_8.6 SG$ 403.6 ST 14].t SR tSl.S SS _63.6

N/IT -.0_03 RRF -.7733 RTF .0448 CRT *.3969 CRS -.?181 CaT -.3292

$G_ 783.3 R_3 ,Oltl RIS -.?P80 LaA ?PZ.9 NaA 168.2 SSA 22.1

aG| 399.0 aGt 308.2 TN_ 93.36 (L] IP3.Z (L2 113.1 ALF ]30.00

LAUNCH 0AT( _AY 9 ]_4 FblGelT TIN( 9t.00 ARR|VAL 0A rE AUG 6 1964

H(LIOC[NTRXC CONJ(

RL 350.94 LAL .00 bGt. _5,30 VL t7.11| GAb

_P 1o$.43 LAP -3.39 LOP 343.1] VP M.IE9 GAP

RC ?6.Gtk0 GL -19.O6 GP 19.t4 ZAL 130,00 tap

PLAN(TC([NTR|C CC_AIC

C3 31.43] VNL S.608

LNCH A_NTH LN_H TI_

90.00 0 43 34

9O.00 13 t? 39

]00.00 Z 8 18

1OO.00 IA 4? 37

110.00 3 19 43

]JO.00 IS St 41

OItF(R(NTIAL CCWRI[CTJ_Na

TO( -.0634 TRA -,3084_ TC3 .0940 6AU .tll)

ROE -.0918 _A .E3ES RC3 .5108 FAU .lAI3t

F0[-Z._468 _mA-I.SaPa FC3*3.IIPE SaP ]_46

BO[ .lOPE MA .sail Bc3 .3194 rap -|3J3

01$TANC[ _O.t?6

-9,16 AZL 93.6t H_A 117.36 _4 134.72 [CC .19995 INC 3.8231 Vl 29.520

-3.01 AZP _1._3 PAL tt4.13 YAP 341.7J 8C4 10?.92 APO 161.33 VZ 34.820

i1.75 (Ya 35t.43 ZA[ 132.11 (Y[ 64,51 2AC 96.56 (TC 270.75 CLP -59.92

0ha 2.97 RAL t'O.t_ RAO 63641.3 V(b |t.361 PYH t.Z3 vHP 3,959 0PA 43.33 RAP ]OS.S8 (CO l.Sl_3

_-1 TIN] IN| bat IN| bON_ |NJ RT A$¢ |NJ AZNTH |NJ T|N[ POCST TIN |NJ 2 LAT[NJ 2 LONG

2417.$? "t_.�t $4.?6 500,17 103.$Z | t$ 31 1517.6 -2J.38 46.90

4177.49 ZO.Ot t|l,i3 L_9.$i 69.53 14 45 5? 4t??,5 17.06 204,2!

tJSO.?4 -tS,J3 34,?6 _9.79 106.73 2 44 6 |3SO.? -22.59 26.8?

4619,38 t|.21_ !_,19 _97._6 1_1.41 |6 4 36 4019.6 :8.09 l#A.?6

1_?.19 --tS*3P 15.36 t66._9 J09*9t 3 31 30 13t?.2 -23,40 g.67

4413.8P td.34 |PS.E? 296.42 631tt 17 6 IP 3813.9 Z0.76 ]67.92

NI0oC(X/_M[ (XI[CuYI(_N ACC4,MACy _RBIT 0EY(RNINATION ACCURACY

SGT 33t.1 st, dr 633.3 $63 433.2 SP 145.6 aR IZZ.9 S$ 6]0,6

RRT -._Ot0 _ -.8|29 RTF .2388 CRT -.3288 CR$ -.5?9P CST -.5_79

38_! 8t8.? Rt3 .1731 R]3 *.8001 LSA 819.0 NSA 168.5 $SA 21.4

aG| 839.t SGt 30t.3 TH4 1|4,29 (Ll J?4,Z [LZ IJ0.5 ALF J56.31



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964 )

LAUNCH OAT[ NAY 6 I(164 FLIGHT TIN[ 94.00 ARR|VAL DATE AUG 8 |964

H[LIOC[NTmlC CONIC

RI. 150.(14 I.AL .00 LOL _')5.50 YL ZT.82A _.A_

RP 101.81 LAP -3.5(1 LOP 34Q.28 VP $4,144 GAP

NC 90.912 GL -1(1.?? GP 20,5li ZAL ]48,56 ZAP

PLAN[ TOCENTRI C CONIC

C3 51.289 VNL 5.586 DLA

LNCN AZNTH LKH TII4E L-| TIN[ |NJ LAT

90.00 0 $1 14 2}14.S0 -23,49

90.00 13 22 49 48N.28 Z0,51

100.00 2 13 $441 2120.73 -24,89

100 .O0 ]4 43 (1 4638,28 21._1

110.00 3 24 18 !1K)7.511 -2T.(11

110,O0 15 411 5(i 4433.22 24.83

DIFFERENT IAL COQI[C T 10Nli

TOE -,1071 TRA -.SQZZ TC3 .0008 8AU ,Z297

ROE -,0517 nRA .2878 RC3 ,54(11 IrAu .13803

Ir0[-2.4910 FRA-1.9791 FC3-3.I41Z (IV 1075

BOlE ,1188 MA .$t2S 8C3 .54(11 FlIP -14Z0

DISTANCE 268.730

-9.11AZL 93.95 HCA 1Z0.72 SmA

-2,47 AZP 87.88 TAL 224.19 TAP

IM1,.83 [TS 354,09 ZAE ISZ.34 ET[

I)4.82 [CC .19750 ]NC 5.9493 v| Z9,520

344.91RCA 109,19 APO 161.45 VZ 54.8ZT

72.48 ZAC 97.83 [TC ZTI._9 CLP -65,16

Z.Z8 RAL 70.39 lAD e51_1.2 Vl[L 12.336 PTH 2.23 VHP 3.835 DPA 44,94 RAP 105.05 [CC 1.5149

INJ L(:I_ |NJ RT A$C IN| AZ'NTH INJ TZN[

53.21 299.94 106.29 1 31 9

212.SN_ 298,57 70.04 14 44 27

35.27 299.55 107.41 2 48 7

193.43 298,10 lI8.81 ]8 0 26

15.24 288.31 110.$9 3 36 5

178._8 296,87 65.71 ]7 Z 49

NIO-C_S£ [X£CUTf_ ACC_ACy

_T 586,8 _ 674.? 8G3 484.4

It_T -._31 _ -.8446 RTF .4372

8(49 894.1 R23 .2182 813 -.8287

_1 748.1 SGZ 468.1 THA |24.94

POCST TIN IN] _ LAT IN] Z LONG

1784,5 -21.03 45.40

4r98,3 17.61 Z05.49

1528.7 -12.07 25.45

4059,3 18.6_ 185.99

1307.6 -24.85 T.40

3833,2 21.34 168.9T

OREXT OETERIqINATION ACCURACY

ST 204.li SR 99.5 9S 85T.0

CRT -.4117 CRS -.3126 CST -.?IS?

LSA 870.4 NSA 168.3 $SA 20.6

ELI 208.8 EL2 88,4 ALF 166.15

LAUNCPI DATE NAY 8 111414 FLXGHT TZN[ _.oo ARRIVAL DATE AUG 10 1964

HELIOCEHTRIC CCNIC

RL 150.84 LAL .00

RP 108.78 LAP -3.39

RC 85.178 GL -LP0,53

PLANi[TOC[NTRIC CONIC

C$ $1.180 YH_ 3,381

LNCH AZMTH LNCH TIN[

94O.oo D 37 Z_

90.00 13 18 ?

1DO,D0 • i(1 32

100,00 ]4 31 45

110.00 3 Z9 Z4

110,00 15 43 L_

LQ. n5.50 VL 27.8t9 GAL

LOP 348.48 VP 30.155 GAP

GP £1.89 ZAL 14g.03 ZAP

OISTAN<[ 273.134

-8.03 AZL 84.08 NCA 123.88 SNA

-I.SN_ AZP 87°72 TAL 224,10 TAP

71.97 [TS 395,88 ZAE 1_2.09 EYE

134.86 [CC .19824 INC 4.0841 VI 19,520

347.89 RCA 108,40 APO 161.33 VZ 54.$55

_10.84 ZAC 99,10 CTC Z71.85 CLP -70.51

OLA !.93 RAL ?0.38 IA0 89M.Z _[L 11.350 PTH Z.23 WAP 3.742 0PA 46,34

L'| TIN[ IN| LAT |NJ L(_NG IN| RT A$C IN| AZMTH IN| 7|14( PO CST TIN

Z3?O.l_ -23.01 31.61 299.J1 106.P6 | 36 38 1770.8

4920.10 21.01 214.37 298.98 70.57 14 40 7 43Z0.1

ZJ03.9tl. -ZA.Zl _1.74 299,40 J08.08 2 34 38 1308,0

4|_,_ 22.19 184.78 298,42 69,44 15 56 25 4060°0

1867,25 -Z?,AZ 13.J7 298.J3 JJ).28 4 0 51 1287,3

4431,47 23.33 177.58 _7,02 66.24 16 59 34 3851.5

DIFFERENTIAL C_i_RECTI(:NS

TO[ -.1988 TRA -.623li TC3 -.104Z BAU .2476

ROE -.0109 RRA .2792 RC3 ,3931FAU ,14458

FO£-2.6339 FRA-2.0371 _C3*4.0109 88P 2188

80[ .Je(1l 8R4 .8851 8C3 .5(143 Flip -1489

NJD-C(X_R9£ EX[CUTJCN ACCURACY

8GT 679.4 SC41' 713.4 863 487.8

RRT -.5358 _ -,870Z RTF ,6133

SGB 982,4 R23 .2290 R]3 -._592

$GI 881.5 802 471,2 ?HA 132.08

RAP 100.19 £CC 1,5118

IN] 2 LAT IN] Z LONG

-20.48 45.86

18.17 206.$5

-21.52 25.98

19.19 187.2T

-24.28 6.J]

21.(10 170.08

ORBIT D[Y[RN;NATJON ACCURACY

ST 138.1 8R 88._ $$ S�_.T

CRT -.6407 CRli .1122 CST -.8202

LSA 924.2 NSA lG7,? SSA 19,8

ELI 163,8 EL| 66.5 ALF ]66.T6

LAUNCH OATC NAY 6 1964 FLIGHT TIN[ 98.00 ARN|VAL 04T[ AUG l| 1964

H(LIOC(N rRIC CONIC

RL |50.94 LAL .00

RP _0S.74 LAP -$.37

RC 65.451 _L -Z1,$4

PLAN[TOC£NCRIC CONIC

C3 31.048 VHL 5,872

_NCH AZHTH LN_H Tlll4_

90.00 1 4 l'0

90,00 15 J3 2_

1OO,O0 2 16 2

J00o00 14 $4 Z_

110.00 3 35 4

110,00 18 4j $4

DIFFERENTIAL CORI_CTIONI

Y0£ -.23_0 TRA -.8948

ROE .0512 RRA .18_9

T0[-Z.7(185 FRA-2.1073

80£ .2411 MA .73Z3

LOt. Z_5.50 VL Z?.828 GAL

LOP _2.64 VP $4o193 GAP

GP 23.24 ZAL 148.38 ZAP

DLA ,75 RAL

L-Z T|N[ IN] LAT

1345,64 -Z2,32

4(1A3.Z& ZJ.3$

Z082.14 -13.70

46_11.01 12.70

1li8li.03 -28.68

4470.89 25,86

OISTA_C[ 279._48

-8.95 AZL 94.23 H(A 127.06 S_A

-1.4T AZP 87.45 TAL 223.91 rap

77.09 ETS 337.85 ZAE 1_1.32 [TE

134.85 ECC .19513 INC 4.2294 vl 29.520

530.97 RCA 109.54 APO 161.17 v2 5a.845

89,19 ZAC ]O0.4l ETC _T2.44 CLP -75,93

TO3 o.2170 BAU .2/'_3

RC3 .8181FAU .14|75

FC3-4.1477 Blip 2593

8C3 .6360 FSP -1372

70.68 RAD 951_1.2 V[L 12.346 PTH 2.23 VHP 5,6T8 0PA 47,70 RAP 97.15 [CC 1.5110

IN] LONG IN] IT AS( IN] AZNTH |NJ TIN[ PO CIT TiN IN] 2 LAT 1NJ 2 LON_

49._6 _9(1.77 10T.64 1 43 26 ]745.6 -19.(10 4Z.ZT

Zl3.J? 299.32 7].]3 14 $5 51 4343.3 18.T6 Z08.29

30.]S 289.33 106.77 3 0 44 1482.1 -Z0.9_ EZ.4?

J�_.Zi Z9_.87 70.02 15 32 30 40lI2.0 19.TlI 188.64

12,43 _6,04 111,85 4 6 l0 1266.0 -29.66 4.76

17_._2 _7°30 66°83 16 38 2_ 3870._ 22°30 J71.27

NJ0-C(_l_8_ [X|[CUTI_i ACCURACY _RSIT DET[RNINATION ACCURACY

8GT 793.1 8GR 731,8 $63 $06°3 ST 316.1 $R (17.3 $S 938.9

RRT -._482 _ -.8915 RTF .7256 CRT -.8628 CRS .542(1 CST -.9799

8GI! 1092.9 R23 .2_56 Ri3 -.8838 LSA (184.4 NlIA 166.$ SSA 19.0

SGI 992.8 $62 456.9 ?HA 137.33 ELI 337.0 EL| 47.6 ALF 165,16

LAUNCH OAT[ MAY 8 1_N_4 FLIGHT TIN[ IDO.DO ARRIVAL OAT£ AUG 14 1964

H(LIOC[NTRIC CONIC

RL 150.(14 LAL .00

RP 101.73 LAP -3.33

• c 67.749 GL -12.21

PLAN(TOCENTRIC CONIC

C3 30,(158 VHL ,5.51J4

LNCH AZNTH LN_H TIN(

(10.00 1 11 83

90.00 13 li 41

]00.O0 2 33 13

100.00 14 50 9

llO.O0 3 41 23

J10.OO 15 38 2_

018TANC[ _85.913

LOt. Z_5.SO Vk 27.121 GAk -8.86 AZL 84.38 HCA 130,23 $_A

LOP _S.61 V_ $4.1_ GAP -1.00 AZP 87.18 TAL 223.6J TAP

GP 24,e0 ZAL 147.63 ZAP 82,14 ET9 359.85 ZA[ 150.04 E7(

134.80 [CC .19415 INC 4.3874 vl _9.5Z0

353.84 RCA 108.63 APO 130.97 v_ 34.$51

97.12 ZAC 10J,?4 £TC 275,05 CLP -81.35

DLA -.0_ RAL 71.22 RAO 63_.2 V[L 12.362 PTH 2.23 VHP 3.647 OPA 48.02

Lo| TIN[ IN] LAT IN] LONG IN] RT A6C IN] AZNTH IN] 7114( PO CST TIN

2318.24 -2l.N 48.22 299.82 100.34 [ 50 34 1719.2

48841.23 22.07 217.30 299.87 71,78 14 31 34 4368.2

_038.97 -_3.14 21._0 299.39 10|.47 3 7 _0 1457.0

4_08.7_ 23,15 187.78 298.44 70,66 15 48 34 4105.7

1143,82 -29.31 !0,136 299,05 i12.86 4 IZ 6 1243,8

4481.84 _8,4| 110.18 _l_l.|O 8_.4T 16 53 Z0 $481,8

OI_F[R[NT/AL CONRI[CT/GN.q.

TO[ -.)lRli TRA -.?_8 TC) -.$36_ 8AU ,_O_3

ROE .074? RRA .2(143 RC3 .1_182 FAu .15058

F0_-2,9280 FRA-2.|J3) FC3-4,2102 06P )032

80( ,52?4 MA .8232 B¢3 ,?305 FSP -1610

RAP (14.03 ECC ].5095

IN] 2 LAT /NJ 2 LONG

-](1.15 40.60

1(1.58 20g.86

-20,ZT 2O.86

20.40 ]90.13

-Z3.00 3.56

23.15 I?Z,ST

CRS|T OET(II_INATION ACCURACY

ST 405,5 SR 121.1 $$ 97_.0

CRT -.95(18 CR$ ,78T$ CST -.9159

L$A 1047.8 N$A ]65,7 SS4 J8.|

ELI 411,7 ELZ 32,7 ALF ]65,90

NI0-COUNIM[ EXECUTION ACCURACY

liGT 933.4 S_R 7_e.! $83 518.9

mtT -.7_3 _r -.9083 RTF ,7989

8r.,_ 1221,9 R23 .2_15 R|3 -,9034

$GI 1138,0 $G2 442,4 THA 14],74

1809



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

_tt HCH OAY! N_Y t 1114 ;LI(_! Ill( 10|.00 ARRIVAL OAT[ AUG 16 1666

ttl[L+_¢.l[f¢'rR|C r,,_NiC C;ISTANCr Z1)Z.Z$0

RL 150.134 LIb .00 LOt. 45.50 VL 17,,13013 (,AL -1.?6 AZL 94.56 HICA I33.40 _qA 134.T1 rCC .IgSZ9 INC 4.561l

R_ |O1.70 LAP -3,_1 LOP _13,131 VP 39.111 GAP -.56 AZP _.16 TAL ZZS,_Z TAP $Si,Gt RCA 101.6? AP@ 160.?5

RC KI.O49 GL -E$.I5 C,P _5,gl ZAL 146,79 ZAP 67.03 IrT$ t.tl _A[ 149._0 IT[ 10A.}1 ZAC 10q.|0 rTC t73.61

_LAN( T_rN?RIC CON|C

C3 _J,61'B VNI.. S.S$1)'DLA -.137 RAL 7JI.66 RAO _*_,_ yrL J2,S40 PTH Z.25 VNP 3.642 OPA 50.30 NAP 90.90 Ircc 1.5065

_NCPI AZATH LN(N TIRE L-| TIN[ 1MR LAY |_¢J LOM;, INJ RT A_ INJ AZNTH 1MR *tiN( PO CST TIN INJ J' LAT INJ 2 LONG

9(}.00 I ZO 11 12131.03 -Zl,S5 4_,_1 2139,137 ID13.06 J 541 29 16131.0 -18.55 $8.63

91_.t_ IS _l _14 49135.49 21.64 1113.29 _OD.._6 ?2.52 |A Z? 9 4595.4 ZO.0 _t _11,56

JO0.OO Z 4J |Z _0.11 -ZZ._ FG,TA 21313.5_ 11_.113 S 15 2 1430.1 -16.97 19.19

100,00 |4 ZS 42 47SI.tl 29.SI _ ;!+;.;.47 S00,I4 ?I.S1) 15 A4 SS 41SI.G 21.06 191.71

]10.00 _1 41 Z4 1|1|13.74 -2._.87 _,*C Z1)L_.14 11_..39 4 18 d4 1Z|9.? -22.Z'11 1.S15

1_0.00 IS $4 913 ASlA,?4 _Y.0(_ 181.71 21311,134 1_1,20 16 S0 IS SSlA.? _S.80 I?A.0l

L_[_F_R[NT|/L C,/_QIQ_CT;(_,II _,z_,_J_Q_M[ rX[Ct)TI_ ACCU_'ACY 4_81T OrT[RNINATI(_4 ACCURACY

_O_ ,]_15 RRA .EINf4 RC) ,9762 IrAu .lSU410 _f -._IlSi R_t r -.9_29 RTF ,9467 CRT -.9997 CRS .9005 CaT -.938Z

_"O(+),O)lS FRA-2,O_1) FCS-&+2|4[ eSP -qS_ _ 1_13_._ fit) ._l?S RIS -._193 LSA ]119.7 NSA 16A.6 SSA 17.1

_[ ,_36 MA .I_NS3 ilC3 .i;_59 IrSP -lOS? ":_ _.297.0 $C4f 429.1 ?HA IAS.S4 ELI 917.6 CL2 _1.1 ALl r 162.80

vl 29.9Z0

¥t, 3_ .661

CLP -66. ?0

* ,_ 0_'_ r NAY 6 ;_ FLI_T TIMI[ _,04.00 ARRIVAL OAT[ AUG J8 1964

,_ J9_.96 LAl. .CX3 LOL 1_5.50 VL Z?o?9;It GAL -¢. ¢ A2_. _.:5 HCA 16_,58 8AIA iSA.S# [CC .19251 INC

*, _.67 LAP +9,+_T _.Gi _ Z,17 VP ,_.19_ GAP -._] AZ@ B£,94 _AL Z_Z.73 TAP SSS._0 RCA |08,6? APO

/PC 91 )ST 31. -24,1_ GP Z?.)_ ZAL 145.131 ZAP "_?_ _79 &.6S ]_'_[ |46,J9 IT[ I|0.M ZAC J04,Sl [TC

_ + /:_ +_'_ 9.597 0LA J,95 RAL r_.,_1) RA_ _+&,_ V[L _P S_9 PTH _.2_ W'IP S.666 OPA 51.58 RAP 87.83 [CC I.SOSZ

,NC_ _XN'rH LP_H TZNL'_ L-.f ;]Nll[ I_NJ (.AT _N' .*_ |NJ R'_ ,_SC INJ AZMTH INJ TIN_ PO CST TIN INJ Z LAT INJ • LONG

90,.q_ ! _ _6 _'_'.@.60 -_C_o_ _¢ _Z _kDO,P2 I013,11! Z 7 19 I660.6 *17.77 36,93

.[00.00 _ _,_; t L>0_ .< _._,_3 _,.'t ?_?_ 110.95 $ 29 Z5 1401.1 -18.76 ]?.40

I_E_.DO 14 _j 0 d?_j._6 _*4.dS Z0_ ,.5.:, _J0,>_ ?_.22 |_ 40 20 AI60.S 21.77 193.60

110._ 3 54J *-_, 179A.09 -24.13_ 7.?'3 _1_8,_ JJ4,1S 4 26 8 liSA.0 -21.49 .SJ

110.00 15 91 19 4940.14 27.69 113L41 _ _Jt9.7_ 69.03 16 46 99 9940.1 14.53 175.62

_FF[RI[N11AL OJ_Rf'_?I_N._J ,4;fJ- C/_I_[ _rX_CU?IOkl ACCURACY (]Q81T 0FTIrRN|NA ?ION ACCURACY

Y_[ +,90_,1 TRA +.9P4_ TC_; -,5949 t,_,_U .37._1 _;_' _,1 _.,G_ ISd),2 SOS 516.8 ST 59_,S _R 191.4 66 |031,1

+O{ ._617 R/IA .294-1 RC3 .613)7 FA_; .147110 _T ++_ _ -+9_5 RTF ,9780 CRT -.9961 CRS .9909 CST -.9526

4.7541 Vl 29.910

160.49 V2 3A.87Z

Z74.16 CLP -9L,93

+ _.94 : _ ,D_ _C__ _5._ _ _?.77! GAL _._4 AZl+ _ _1P_A 139.75 SlAA 194.4_ [CC ,|9165 INC 4.9713 Vl 29.510

_ _0£,64 _ +_.Z1 LOP 9.3_ ye _.]_6 ;A_ ,_I AZP 6_,_ TAL 212.15 TAP 1.90 RCA 10_.69 &PO 160.20 v2 34.9SZ

;_ _4.670 -_ _,P 19,_ _AL 14d,7| 2AP _,_Z ITS 7_0 Zl[ 14S.80 [T[ 116.11 ZAC 106.GO [TC Z74.67 CLP -96.99

+ _ vH_ _._t_ _ +,J_ RAL ?Z,?_ RA_ 6$M.2 V[L ;Z.SA! PTH Z,2S VNP S.?I ? OPA 91.88 RAP 84.91 [CC 1.9068

r: _ _J'+rH Lp_H Y;_[ ::I +_i( _NJ LAY |NJ LONG |K) RT ASC INJ AZNTH INJ Yll4_ PocSY TIN INJ 2 LAT |NJ Z LONG

_H_ ] _fl _ _ +Z -_9,_1 12._O !100.57 110.59 2 IT 12 16Z7.4 -|6.90 34.89

_OO.CO _ +: _: _._B -Zl.05 22.B5 _O0o013 1|1.?S 3 32 90 1969,6 -1?.91 19.46

_1 + '+ +!, +m 6792.49 25.09 Z03,56 _02,01 73.16 19 95 46 4192.4 ZZ.54 195.68

_!'._ ' 0 JP_LI9 _.|7 _._ 298.63 114.134 I $4 16 1166.1 -f0.61 356.6Z

;_.DO :_ 27 _ _6_._ _:t.31 I_+3_ _I00.81 ?0.00 16 AS 3Z 9968.7 29.$3 177.46

*_'CR_TIAL t'C_R,I_+(:, * _iO-C_)RSA[ ¢XLCUrION ACCURACY ORBIT OETERIAINA?ION ACCURACY

Y+ +:))9 _m-+,! +_5 _+ +_: (AU .4126 6GT 3_43.3 SGR 6_.1 963 SO6.8 ST 701.1 SA Z$2.3 SS 1059,8

+?_ _ 16' : _096 t'_U "14348 RRY --'_+170 RflF --'134_ NTF .91390 CRT -.9956 CR6 .97_6 CST -.9623

L .._9 :.61_- + :+_;?_ 6SP 4677 $_ 1683.2 R2S .1163 R13 -.9371 LSA 117811NSA 16Z.? SSA 1a.9

+ _ +_ - _ .9962 f SP o1109 $63 i639.3 $GZ 406.8 THA 151.10 ELI 736.3 ELI ZO.Z ALF 161.?Z

++:,,+ '++++: ,_ i! _P++ FLI(d_4T tiN[ 108.00 ARR|VAL OAT[ AUG 12 1964

*_!_£_t466 8ONt, OISTANC[ 911,0_t

_. 150,94 _AL .(_J !.C_ _,50 VL _?°745 GAL -_,41A_L 135._2 N_A 14_,9_ _lA 1_4,_2 [CC .19125 INC 9.2191 VI _9,910

_P IO6.60 LAP -3.J4 LOP S,_4 YP 943.14_ GAP ,71AZP 8S._S TAL £_l.A1) TAP 4.42 RCA 109.SS APO 1513.99 VZ 34.899

RC 96.96# GL +_6,6Z ;+ _.41 ZAL 143,46 ZAP 100._0 [T9 1).SN_ ZA[ I4l,I1) IT[ 1_)0,66 ZAC 107.513 CTC 276,15 CLP-101,85

C3 +1,0_9 . _,5?t OLA -4.29 RAL ?_,4t RiO 13_.E V[L 11.}46 PTH 2.29 VI, iP 3.7131 OPA 9A,21 RAP 82,16 [CC i.9108

L" "+' AZ_T_ i._CH _ L-t TII4[ INJ LAY INJ L_ INJ RT A_ INJ AZI4TH INJ T11d_ POCST TIM INJ 2 LAT JNJ Z LONG

_.00 _ _ ?l_.BA -113.tHI $1),lM )01.06 111.41 Z Z8 21 15130.8 -15,91 31.66

#O,OO :? 46 63 +=_76132 E4.513 Z_$.ll !109.131 75,45 14 11Sl 4497.9 2E.SS ZlJ.Z3

J_O._O 3 || 13 1994.134 -_0,|S _._41 $00.913 1|Z,56 S 43 Z? 1354o9 -16.92 13.36

}00.O0 ]a 1_ 12 413L_.19 _S,?_ _)O_,_1_ _03,ZS ?4.SZ 19 _0 42 421_,1 ZS,SS 196.08

110.00 4 JA 94 1739,45 -_,L_I 4.0_ L_W,05 115,77 4 AS 49 IIS5oA -19.6Z 356.79

110.O0 19 _3 _ 4_01.31 213,05 187.61 _OE.IO 71.14 16 39 A2 AOOI.3 16.10 179.59

OJFF[R[NT|AL C(:MR[CTI_I_, N|0-C_u_9_ [mrCUT|_N ACCURACY (_'81T 0[T[RNJNA TION ACCURACY

TOll -,7246 TRA-] .01314 TCS -._l_ ILIu .4_12 S4;T IL1_4.0 _ _$,0 969 4613.S ST 81 ?.S 561 2?4.6 SS 1074,8

RO£ .2925 RRA .E?_13 NCS .71_1FAU .lS?OS /l_T -._135_ RRIr -.13513 RTF .13131 CRY -.9935 CRS .9880 CST -.9691

FO[-3.1$tNI _RA-1.13£02 _C$-$.13£E? _k _ SESl SG_ 1_40.5 I_S .11135 RIS -,13418 LSA 1368.2 NSA 162.Z SSA 13.6

BO[ .7676 MA 1,116? 8CS I._?A FSP -19413 _I 11305.1 $GZ SS)IS.S THA 159.41 £L1 861.7 ELI 29.? AL? J61,52

11)10



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. t. 1964 J

LAUNCH GATE NAY g 11164 FLII_I? TJN[ 110.00 ARRlvAL OAt£ AUG _4 |064

N[LIOC[UTIlC CCNI¢

RL 150.t4 LAL .00

nP 10I.SP LAP -_.0?

RC 9M,_00 GL -_l.O?

PLAI_tO([NTRIC CONIC

C3 3J,l?l vm. _.5t3

LNCJ_I AZMTH LNCH TIN[

O0.O0 t S 15

lm.oo 11 $9 43

IOO.OO _ z$ S?

100o00 14 5 46

il0".O0 4 It t

IJO.O0 IS 11 0

)IFFER[NtIAL CGillq[CflCi¢S

TO[ -.151 $ TRA-I .IS/? TC3 -.9_11 IAU .4¢08

ROE .30£1 R/la .21411 RC3 .?138 FAU .lZ9_4

FOE-$.I2J2 FRA-1._I4t FC$-3.S729 81P 3624

IIOl .9033 MA 1,1172 2C3 1.1714 FSP -141t

01|tAN([ 317.332

bOA. _5.50 Vb 27.?1e GAL -2.28 AZL 9|,Sl KA |4t.10 INA 134.00 ECC .|9064 INC |.5013 V| 29.520

LOP J1.13 VP 30.137 GAP 1.10 A2P 83.43 TAb 210.76 TAP 6.96 RCA |09,44 Alto I50.59 VZ 34,905

iF 31.14 ZAL 141.03 ZAP 103.J0 [Y* 12.93 ZA£ 138.40 [t£ 124.43 ZAC |09.34 £TC 271.39 CbP*ID8.4D

OLA -3.110 RAL 74.Z9 RAO $31_.2 VI[L J2.351 PTH Z.Z3 VHP 3._)03 DPA 55.79 RAP 79.59 ECC 1.5|48

L-J Y|NE INJ bAT JMJ LONG |NJ RT 48¢ INJ AZNTH JNJ TJN[ PC) CST TIN |NJ Z LAT INJ _ LONG

2|S0.05 *|?.93 37.44 301.?0 112.27 Z 41 5 1350.1 -14.79 30.20

3142.36 23.22 219.23 _03.07 ?6.82 14 5 25 4342.6 13.23 221.10

181NJ.18 -19.13 19._5 301.18 113.4Z 3 35 33 1296.2 -15.?9 11.04

4271.0T 28,53 _.99 304.73 75,?0 13 24 54 4271.7 24,30 _D0.90

1701.49 -22,_9 1,91 _99.61 116.64 4 54 30 1101.5 -10.50 354.70

4659.12 29.86 lg0.Zi 303.88 ?2,SZ 16 35 19 4039.1 ZT,19 10£.10

NI0-C(:URIM[ [_rCUTIOi ACCURACY C]RBIT 0[TERNINA TION ACCURACY

S_T 1905,8 8_ 8_J,l 883 467.4 ST 943,1 SR 321,1 S0 1095.3

RRT -,9723 R_ r -.9585 RTF .02_0 CRY -.9900 CRS .0045 CST -.9t41

SG8 Z01?.0 RZ3 .1243 R13 -.94?_ bSA 14?D.2 NSA 162,Z Ss& 12.5

881 1976.5 S_Z 391,2 THA 155,34 [LI 095.4 EL2 41 .Z AbF |61.33

LAUNCH OAT[ NAY 6 1944 FLIGHT T|N£ IJZ.O0 ARRIVAL 0ATE AUG 16 1964

_q[LIOC[NTRIC C_NIC

Rb 1_0,94 LAb .00

RP J0m,33 LAP °2,93

RC 101.830 ob °29.72

PbAN[tO¢[NtilC CONIC

c3 31.808 VHL _._29

INCH AZNTH LN(H T|M_

90.00 _ 20 43

90.00 12 31 16

IOO.00 3 _1M

100.00 13 59 2

i|O.O0 4 39 3

110,00 13 1_ 7

GCrrERCNTZAb C(:WR£CTI_I8

tO¢ -.9910 TRA-I.£3|I TC3-|,OElfi 8AU .5266

rD[-3.O?6# FRA-I.5_60 FC3-3.2791 88P 63?8

BOE 1.D33_ MA J.2SeO 8C3 1.2A31 FSP -1_92

OISTA_C[ 313.540

bOL _3.S0 VL 27.M4 _L -8.IA _ZL 93,8_ I,KA 149.18 9NA I33.76 ECC .19020 Ik'C $.94_5 v] ZO.SZD

LOP 14.91YP _olZ4 GAP 1.47 AZP 94.07 TAL 219.9S TAP 9.23 RCA 109.3| APO 139.22 vZ 34.0J6

GP 34,09 ZAb 140.40 2AP 107.19 [TS IS,IS ZA[ J3S,45 IT[ 127,49 ZAC 111,3_ [TC 276.00 CbP-IIO.8?

0hA -7,15 RAL 73.14 RA0 $5_J.3 VI[L 1_.372 Ptff 2._3 VNP 4.043 0PA 3t.55 RAP 77.19 [CC 1.5215

k'I TIN_ INJ LAT |NJ _(:1_1_ INJ RT A�C |NJ AZNTH INJ TIN( PO CST TIN INJ 2 bAT INJ 2 LONG

2103.9? -16,74 34,tO _Oz.S5 113.10 _ 35 4? 1504.0 -13.41 17.46

3125,19 28,08 231.92 306.64 18.51 13 37 52 4595.2 24.21 224.T3

185£.81 -17.93 IS.St 302.00 114.33 4 9 31 1252.6 -14,40 8.46

4921.78 2_._2 _1_,$0 _6._3 7_.3_ 1_ 18 4 4321.9 2_.31 204,28

1_3.44 -21.08 359.59 )00.37 117.55 S 6 46 1063.4 -;7.22 352.58

d(k_3.Tf _.71 193.45 _05,35 74.21 16 _0 |0 4083.7 28.26 185.12

N_0-_l,_ (_IrCUtJ(_4 ACC_ACY (_I_BIT OETERN[NATION ACCURACY

9GT 1884.6 0GR 911.4 $83 439.8 St I079.0 SR 370,_ IS 1107.5

RRt -.9869 RRF -,_49 RTF .9_8 CRT -.988Z CRS .9978 CST -.9780

1183,0 RZ3 .2310 RI3 -.9301 LSA 1361.6 NSA 161.7 SSA 10.0

$61 1149,0 84._ 386.? THA 1_7.03 ELl 1139,6 [LZ 5_,7 ALF 161.22

L_UNCH GATE NAY 4 1964 FLIGHT TIN( 114.00 ARRIvaL 0ATE AU_ 25 1044

H£L_(X[NTRJC CONIC

#L 150.94 LAb .00

R_ 100.50 hAP o2.9_

RC i03.951 Gb -31,$3

PLAN(TOC_NTRJC CONIC

_) _Z,_51 VNL 3.4_8

LN_H AZN_H L_ ;IM_

90.00 Z 36 49

00.00 12 11 4

lO0,O0 3 55 49

100.00 13 46 47

110.00 4 54 5

110.OO 15 4 59

DIFFERENTIAL COrReCTIONS

T0[-1.1533 TNA-I._IOI9 TC3-1o09e9 8AU .5624

RO( .41_6 RRA .Z_g_ NC3 ,6953 FAU ,I0982

FG[-3.0Z40 FRA-I._6_$ FC$-2.93_0 8_ 6941

$OE I.ZZGZ MA |.3_27 8C3 1._004 FSP -1_0_

0ISTA_C[ 319.?15

bOL _3.30 Vb 27.649 ;Ab -?.99 AZL _4.16 HCA 152.46 _A

LOP 10.10 VP 341.110 GAP 1.63 AZP 94,45 TAL _19.P8 tAP

GP 36.35 ZAb 13_.33 2AP 109.93 ITS 19,8_ ZA[ 13_.32 EYE

133.30 £CC .19992 JNC 6.1550 vl 10,520

11.54 RCA 108,15 APO 159.15 ¥_ 34,080

|29.95 ZAC JI3,$Z [tC 271.30 CLP-II3._4

ObA -9.96 RAL 76.13 I_0 831_11,3 V£L 1_,399 PTN 2.24 VNP 4.221 DPA $9,61 RAP 7_.$5 [CC 1.53_4

L-J yJll_ JNJ bAY JNJ b(_4_ JNJ RT A69 INJ AZNTH ]NJ TIN( PO CST TIM INJ 2 bAT INJ _ bON_

2031.1_ -15,)0 31.39 $03.86 114.12 5 13 I 1451.1 -11.01 24.35

525_.46 16.84 237._ 309.01 80.6_ 13 48 42 4659,5 15.27 229,07

1902.91 -16.30 1_.56 303.09 115.Z_ 4 25 50 1202.$ -12._ 5.55

4992.01 29.15 216.79 309.?5 79.50 15 0 49 4382.0 26.41 _00.42

1620.30 -19.'r0 337.00 )01.39 i10.52 5 21 5 1020.3 -15.74 55D.11

4737.22 31.69 199.$5 307.89 76.36 16 23'56 4137.3 29.45 10$.03

_IO-COUR_[ EX_CUTICN ACCURACY _I_81T OET£RMI_A TION ACCURACY

$GT 218_.9 $GR 925,_ SG3 408.9 ST 1_23.0 SR 4ZG.I $$ 1121,9

R_T -.29_5 R_ r -.9700 RTF .0340 CRT -.9661 CRS .9003 CSt -.0112

$88 2352.3 RZ3 .Z$84 RI$ -.9511 bSA 1}'09.9 NSA 165.7 $$A 9.4

$GI Z3L_O.0 $GZ 389.0 THA |SS,4T [hi 1_98.8 ELZ $?.I ALF 161.07

LAt,R_H OATE NAY 6 194,4 FLIGHT TIN[ 116.0(] ARRIVAL OAt[ AUG 30 J084

H_LIOCENYRIC CONIC

RL 130.04 LAL .00

RF J0_,46 L_F -2.72

RC 106._?0 GL -33,_?

PLAN_TOC[NTR_C CON1¢

C3 33.401 VI_L $.779

LN_N AZNTH Lk_H t|ld_

_O.OO 3 0 30

90.O0 1_ 9 19

100.OO 4 16 !?

100.00 13 35 13

llO.O0 5 11 35

||0.00 14 56 5

OIFFER[NTIAb CORR2CTIGN8

TD£-I.3421 TRA-_.3?I? rC_1.1309 8AU ,3931

ROE .4967 flllA .t02A RC3 .6719 F_U .D9_32

FD[-Z.9473 FRA-J.J�J_ FC3-2.3484 _$P ?309

BD[ 1.4276 MA 1.3965 BC3 1.3327 FSP -1190

0ISt_NC[ 335.881

LOt. Z_3._0 VL 27.810 _b -7.BA AlL H.f$ H(A 135.64 S_*A 133.22 [CC .18960 INC 6.7625 vl 29.310

LOP 21._J VP _11._3 GAP Z.16 AZP 63.63 TAL _!9.14 TAP 1].78 RCA 107._6 Aft, 158.40 v2 34.041

Off 32.05 ZAL 136.34 ZAP 112.12 ITS 23._2 ZA( 128.95 £T[ 13J,91ZAC 116.33 £tC 276.79 CbP-IIO.01

OLA o11.09 RAL ??.£5 RAO 65_8.3 V[L 12,441 PTH 2._5 W, IP 4.450 0PA 62.1_ RAP 72.41 [CC 1.5407

_'J TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN_ PO C0T TIN INJ _ LAT INJ 2 LONG

1H9.3§ -13.54 _?.1_ 303.15 115.11 3 33 40 1889.4 -10.05 Z0.t?

3336.33 _7.58 _42.1N_, 311.?_ 8_.32 13 3? 15 4736,3 Z6.37 234.50

1744.69 -14.79 9.11 _4,53 116.28 4 45 21 1144.9 -11.14 Z.Z2

S036.03 29.95 ££2.15 311.52 92.20 14 50 29 443_.0 ZT.ST 213.62

1570,_41 -18.06 354.0'11 _0£.72 119.53 5 38 5 9_0.? -1_,09 3d7.34

4803._ 32,e0 _02.23 310,8f ?_.11 18 16 8 4103.0 30,?e 1_3.50

NIO-COMItI_ £1d[¢U?J_N ACC_ACY QR81T D[t[RNINATION ACC_ACY

8_t Z_6,? 8r,_ 9)6.8 843 373.E St 1394,5 SR 496.0 $S J132.4

R'RY -.8946 R_ r -,9?44 RYF .9365 CRT -,9943 CRS .999_ CST -.9639

8C_ 15]?,5 RZ3 ,2464 R1) -,9543 b$A 1053,8 N$A 165.4 SSA 8,0

SG1 Z486.6 SG2 39),4 THA 159.74 EL1 1474.9 ELZ 81.Z ALF ]60.9?
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19643

LAUNCH OAT[ NAY G 19@4

H£LIO<:_NTR[C CONIC

eL 150.84 LAL .0O

R? J0_.42 LAP -Z,65

RC 10_.S6S _L -_6.53

PLAN_Tr_£NTR[C CC_4[C

C3 35.073 VML _.922

LNCH AZNTM LNCM T|NtE

90.00 3 Z? I_

90,00 11 5[ 4?

lO0.O0 i 41 25

100,00 13 ZO 18

ll0.00 5 3} 35

]J0,O0 J4 44 }#

FLI{HY TINE J|8.D0 ARRIVAL DA 1[ SEP [ [964

O|STANC[ )4Z.OZl

LOt. Z'ZS.50 VL _7.5T0 GAL -?.6? AZL 91.4| HCA 158.8Z SNA JJZ.gZ [CC .|8936 ZNC T.4JZ5 VJ Z�.SZO

LOP 24.49 VP 38.0P6 GAP Z.5Z AZP 85,08 YAL _lT.|9 TAP 15.9T RCA 107.?5 APO 158.09 VZ 34.953

_P 4Z.}Z ZAL ]$}.77 ZAP i15.63 ETS ZS.OT ZAE 125.Z5 EXE 135.51ZAC 119.62 ETC Z/?.Z5 CLP-IZZ.63

DLA -13.64 RAL 78.54 RAO 6568.4 V[L |2.$08 PTH Z.26 VHP 4.730 0PA 65.16 RAP 69.54 ECC 1.577Z

L-J TIN{ IN[ LAT IN[ LONG IN[ RT AS{ |NJ AZNTH |NJ TIN([ PO C}T TIM JNJ 2 LAT |NJ Z LONG

[915.}? -11.31 Z3.}6 _01.20 116.11 } 59 IO 1315,4 -?.16 16.53

5434.97 28.11 250.I2 315.14 08.86 J} 22 ZZ 4855,0 Z?.4Z Z4I.S3

1676.05 *|2,87 5.09 _06.65 ]l?.5O S 9 21 J076.0 -6.92 356.32

5149.}} 29.62 229.01 315.04 85.76 |6 A6 7 4_49.5 28.T| 220.55

19J2.?0 -J6.08 }S0,75 304,98 120.S8 5 58 4T 9J2.7 -JJ.90 344.14

4886.64 55.49 208.SZ 314.58 BZ.?2 J6 6 4 4285°6 32,12 199.55

OZrFER[NrlAL C(5qRECTJ(5q6

TOE-Ion?AS TRA-|o44OO TC$-1.1721 8AU .6255

ROE .5713 RRA o|6_8 RC} .6362 FAu .08600

ro[-2,e563 rRA-[.O_S9 FC5-2.122n 8sP 8oo5

BDE 1.67_0 MA [.4499 BC} 1.}}36 FSP -|DS9

N]O-COU_$_ [_qrCUTION ACCURACY ORB|r O£T[RN|NA T|ON ACCURACY

_t 25|0.5 6_ 949._ SG3 534.4 ST |583.4 S_ 556.5 S6 1141.4

RRT -,8936 R_ r -.9775 RTF .9416 CRY -.986[ CRS .999? C9Tq-.9863

SGB 2684.1 RZ5 .253| R13 -.9_63 L}A 2022.4 MSA J67.6 $SA 6.6

S_| _653.7 $f,_ 405.& THA 160.$6 ELl 1675.Z EL2 96.1 ALF |60.9[

LAUNCH DATE NAY 6 ]964 FLIGHT YIM[ JZO,_ ARRIVAL DATE 6£P 3 J964

H[L[_¢NTR|C CONIC

RL ]_0.94 LAL o{_

RP |06.}_ LAP -2.95

PLAN[T_ENTRJC CONIC

C_ 55.806 YNL 6.1d_ OLA -|_.13 IAL

LNCH AZM?ff LNCff TII_ L-| TIN( IN[ LAY

90.00 4 ! 4Z 1825.42 -8.5_

90,00 ]1 29 |7 9564.82 28.2?

J00,00 5 |} 33 16_1._9 -9,_

1{30,OO |5 0 ? 5251.88 _9.$9

J|O.OO 6 0 4_ 144}.4J -l}._5

lEO.00 J4 Z9 _0 4992.55 }4.]l

O|KFERENTIAL CCiIRECTION$

?O(-l.6?dO TRA-I.50e5 TC}-|.II?I _AU ,64_

RO[ ,6Y[_ RRA ,|252 RC} .57_0 FAU .O72A|

r0£-2.7378 FRA -,#541 FC}-|.$9_2 BSP 8610

BOE 1.9908 SRA 1._116 BC3 1.28_4 YSP -926

O[STA_[ $48.1A4

LOt, _5.$0 VL 21.528 GAL -?.49 AZL t1_.28 HC.A 162.00 SIAA i32.6| [CC .1891t INC 8.2809 vl 29.520

LOP 27.88 VP _.09? GAP Z,85 A2P 82.12 TAL 216.|0 TAP 18.10 RCA 107.5_ APO |ST.?0 v[ 34.966

G? 46,38 ZAL 1_0.87 ZAP 114._0 [TS $$.16 ZAE 121.02 [T[ 154.92 ZAC |23.68 ETC Z??.OS C_P-|26.60

_0,03 RAO $SM,5 V_L 12.6|6 PTH Z.2_ VffP 5°|65 0PA 68,9[ RAP 65.4? [CC 1.6222

]NJ LON_ IN[ R? A$C IN[ A2NTH IN[ TI_[ P_ CST TIM IN[ 2 LAT [NJ _ L(_AG

I1.0t_ }10o|5 117.09 4 32 5 1225.4 -4.86 |1,34

2_9.11 319.S4 _1,61 |} 2 2 4_64,6 28.20 250.94

• 26 309.39 118.32 S 40 4 99|.6 -6.13 363.60

2_,10 31_._T _D,55 |A Z? 59 4671.9 29°6A Z_9.30

34t.87 _07._4 |21.65 6 24 53 843.5 °9.36 540.59

216,82 319.49 87.60 15 52 5} 4}92.6 35.40 207.65

MI_-C, OUR_ E)([CUTIOI ACCURACY Ct_B|T OET[RN|NATION ACCURACY

SGT LhlSI.4 $GR 955.6 SO3 290.8 ST |801.5 6R 627.4 SS 1143.5

RRT o.8873 RRF -.878_ RYF .9444 CRT -.9821CR$ ,9992 CST -.9885

SOB 2_46.8 R23 .2583 R|3 -.9580 LSA Z217.4 NSA 170.3 SSA 5.5

s_1 2815.5 $62 419._ THA 16Z.0A ELI 190_.Z [_Z [|_.6 ALP |S|.05

L_u_CH OJY[ NAY 6 |H4 FLIGht TIN( |_Z.0_ ARRJVAL OAT[ SEP 5 |_64

Pfl[L|Oq_[NTRIC CON|{

RL 1}0.64 LAL .DO

IP 106.34 LAP -2.42

RC 115.201GL -43.II

PLAN(rOC[NTRIC C(_IC

C$ 42,517 V_L 6.520

LNC_ AZMTH L_HE_ TIME

$O.00 4 49 22

• 0,00 |0 56 A

[OO.00 5 57 Ia

100.00 12 30 55

I|O.OO 6 $l 4_

||0,00 |4 I 45

O|F_[R[NTIAL _li_CT;_

TOC-Z.ZR30 YRA-I.5759 YCS-I.0_}7 8AU .(_1.3

• O[ .?5Ot NNA .05_1 RC} .4925 FAU .OST_l

r0[-2.5917 FRA -.6519 FC}-I.IT_2 B_ _1_6

80[ 2.4254 MA 1.5?l_ll 8C5 1.|722 FIP -776

DISTANCE 354.25?

LOL _}.50 VL 27.415 GAL -7.$| AZL 9_.51KA |t$,|l S_4i |32.26 [CC .16906 [NC 9.5062 v! _1,520

LOP _O,Jl VP 31.057 GAP ).17 AZP 90.$0 TAL 214,_9 TAP ZO.I? RCA |05.28 Al_O 15?.50 VZ 54.g79

G? 5|.44 ZAL 121,81 ZAP 1]$._ [IS 39,23 2AE 116,05 EY{ |36,53 ZAC |26,56 ETC Z56,?_ CLP-|_0.54

OLA -Z0.5] RAL 8|.94 RAO 65141.6 VI[L J2.902 PTH 2.33 YNP 5.?66 OPA ?5.45 NAP 58.17 [CC 1.6997

L-Z T|N_ |NJ LAY IN[ LONG IN[ RT ASC |NJ AZNTH INJ TIN_ PO CST T|N |NJ 2 LAT IN[ Z LONG

1701.34 -4,?l 11.15 314.68 117.95 5 17 43 1101,5 -.94 4.51

6?4_.21 _?._2 2TZ.?I }ZS.|Z 96.1_ 12 31 51 514&,Z 26.06 _64.20

14_2,}| -6.40 554,13 313.76 119.26 6 21 57 882.3 -2.45 347.57

5440.4_ 29.13 2_O.5_ 325.4J 97.03 |4 [ 34 4840,5 29.60 241,62

1590o53 -ID.S6 }42.21 311.24 12Z.?D 6 99 26 ?58,3 -6.1? 535.86

5157.23 53._5 2_8,_ }25.97 94,26 15 5} 26 4535oZ 34.|? 216.85

N|0-C_uill_ IX|CUT|ON ACCURACY Oi_SJY O[TERNINAYZON ACCURACY

SGT _5_.4 SAdl 947.6 $05 245.3 ST 2065.5 $R 693.1 S6 1139.6

_IT -.l?Zl _ o.9745 IT? .9462 CRT -.98|0 CRS .9982 CST -.6906

S_ _0J|.3 R25 .2589 RI5 -.9_O6 LSA 245|.1 NSA 153.4 6SA 4.0

_1 2_78.5 $02 445.? THA J63,48 ELl 217517 EL[ 128.1ALF J6J,65

i.A_CH OAT[ MAY 6 19t4 rLIC,_T TIN[ 124.D0 ARRIVAL DATE 6EP ? [R8L

_[LfO(£NTNIC C_NIC

• L I30.94 LAL ._0

RC 115.499 GL -4R.35

PLAN[TO(ENTR|C C_|C

C5 51.439 YNL ?.|?2

0ZSYA_K:[ _0,50_

_Ot,. _15.50 VL 27.451 ;AL -7.11AZL I01,_¢ l,_& 1t_.35 S_A t$l.lt [CC

_OP 54.0? VP M.OII GAP 3.47 AZP 71,14 TAt _15.85 TAP 22.18 RCA

G? 55.1_0 ZAL 122.J} ZAP II2,JS ITS 4t.15 ZA[ 109.98 EYE 139.1_ ZAC

LNCN AZNYN LN<H rl_

_O,00 e ? 0 [SO?.$_ 1.53

_0,00 9 5? 5 ?i?.lO Zt.I5

I00.00 ? 4 }2 J}ll.tl -.l_

100,O0 II 42 ld 5tt1.t4 25,1_

110.00 ? 21 14 1247,2t -I.42

|lO,OO IS 35 2 5643,75 )I.?l

O|_F[R[NT|AL CGItRI[CT|(_I

T0[-£,93ti YRA-I,14}2 YC} -.l_SO _AAJ .6131

RO[ ,69RO RIIA -,0711RC$ ,$416 FAU .04265

T0[-2,40£6 ti_ -,491t +C5 -.5121 8V 9701

80[ 5.0715 MA 1,6450 8C} .965} FSP -60_

.18695 i_||.3976 V| 29.520

JOT.D[ APO J56.89 v2 34.992

I35.28 [TC 280.54 CLP-|55,1R

0LA -2}.2? #A_ _4.11 RAO 6S_l_._ VI[L 13.145 PTH Z.40 VffP 6.?}8 0PA ?$ ,46 RAP A0,70 [CC 1.0465

L-J y|N_ IN[ kAT JNJ _ |NJ RT A_ ZNJ A_AYH JNJ TIN( P_ C$? TIN JNJ 2 LAT |NJ 2 LONG

.3_ }22.90 I|1.28 6 52 ? 907.A 5,30 555.66

514.1111 }||,_? 107.19 I0 9 55 147.6 24,99 506.86

345,_? 321.J0 IJ9.86 ? 26 54 ?Z|.6 Z.99 356.?5

ZM,?5 5}2.4? J05._6 13 15 I0 5096.6 2?.56 260.68

$36._8 517.T$ 126,66 ? 49 1 64?.5 -|.95 330.04

246.?S 354.31 103.29 J5 4 5 4?4}.? 33.29 254.6?

NlO-C_lll_ [_CUTION ACC_ACY ORB|T OET[RN|NATION ACCURACY

_AT 3043.D $CLe 8118.S $03 191.5 ST 2366.5 S_ ?[8.6 66 |I[9.?

RRT -.$}}4 RRF -._550 RTF +954| CRY -.9??? CRS .9955 CST -.9952

$C4 $1 ?0.0 RZ5 .2528 RI} -.9644 LSA Z726.6 NSA I??,0 SSA 7.8

$01 }154.0 $02 476.7 THA J65.99 EL| 2488.J EL_ J4d.8 ALr |63,54

|812



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCN DATE NAY 6 1944

_q[I. I(Xi[N;RI C COk|C

Rt. 130.9A LAI. .DO

R? 106.£4 LAP oZ.14

RC 11T.?IK) GL -94.41

PLANIr T_ENTR | C CON|C

C5 7|, 301 Vffl. 1.444

LNCH AZNTH LNCN TIN[

76,12 4 19 6

105, $6 10 I 41

ye. SZ e zlr e

I05,$1 10 1 4Z

IJ0,00 9 §S 31

110.00 11 34 £?

FLIGHT TIN[ ]Z_.O0 ARRIVAL DATE SEP 9 1964

DISTAPK:[ 366.318

LOt. nS.$0 VL Z?.390 GAL -6.90 AZL 104.64 NCA 151.50 SNA 131.62 [CC .1J190 INCI4.6433 v] tg. SZ0

LOP ]?.Z? VP 37,194 GAP $.?7 AZP 75.51 TAL tlt.6t TAP 24.1t RCA 106,76 APO 156.48 Vt 35.006

GP t6.14 ZAL 116.03 tAP 1041.72 [T3 58.19 ZA[ 101,19 EYE 145.46 ZAC 143,&6 [TC _4.73 CLP-142,49

0LA -3J.Ol NAL 17.55 RAO 6569,4 VI[L 13.6t0 PTN Z.55 vNP 6,51? 0PA 10.60 RAP 554.05 [CC 2.1735

L-I TINt IN| LAT IN| L(_NG IN| IT A$C IN| AZNTN IN| TII, IE PO CIT TIN |NJ t LAY IN| 2 LONG

1541.37 11.1_ 9.05 536.93 116.90 6 54 55 146.4 15.75 2.18

165.11 11.911 316.10 356,94 119.99 J0 11 ? 165.t 15.74 311.75

]541.57 11.16 9.05 335.93 116.90 6 5A 55 9aI.a 15.73 Z.16

955.11 11.98 319.60 556.94 |16.61 10 16 ? 165.2 15.74 311.75

IOPZ.Zt .15 317.11 329.12 124.11 9 15 2A APt.+ 4.75 320.89

5977._N_ 24.14 tlt.Tt 545.46 !|4.68 14 9 5 5077.4 27.36 156.97

0IFFER[NT|AL CCWRECTIONI

Y0[-4.0670 TRA-I._I£? TC5 -.1_103 IAAJ .6157

ROE ,OOZZ RRA -.3531RC5 .1595 FAU .02651

rO[-t,1651 rRA -.3135 re5 -.3ill 8V IOZOI

60[ 4.]e49 MA 1.7£15 8C3 .6451 FSP -455

MIO-COUIISI[ [XI[CUTION ACCURACY (_BZT OETERNINATION ACCURACY

._GT 3250.3 $Gm (_5,4 SG3 156.Z St 2601.9 Ill 551.Z Is 1O�Z.?

met ,.eA?z met -.611W RTr .165t CR: -.9558 cRs .9762 CSY -.195a

S_,AS 3311.0 RZ5 .1316 Rt3 -.1713 L6A 3052.t NIA 1t0.3 SSA 1.8

_GI 3Z11.3 SGZ 511.5 THA l?Z.Ot [L! t951.1 [LZ 160.5 ALF 16t.32

LAUNCH OAT[ _AY I lt l4 FLIt, H? TIN[ I18.00

NELJO¢[NYRIC C_IC

RL 150.94 LAL .00

RP 106.21 LAP -1.9_

RC 120.074 G¢ -60.15

PLAN_TO¢[NTRIC C_IC

C5 151.491 VNL 11.455

LNCff AZNTff LN_N TII_

84.3$ 5 57 39

1J5.$4 11 59 Z8

64.55 5 37 31

115.t4 11 35 tl

64.56 5 5? 51

115,14 II 59 tO

ARRIVAL OAT[ $[P 11 1964

0|�TANC[ 3?t.Z?l

L(_. _5.50 vL Z?._II GAL -6.67 A2L 111.64 HCA 174.59 SI4A 131,t7 £CC .19610 INCZI.GAJA vl Z�.SZD

LOP 40.4? VP _?.971 GAP 4.05 AZP 68.45 TAL'ZIl.3Z TAP Z5.11RCA 106.49 APO 156.06 VZ 55.019

GP ?t.0t ZAL 109._7 ZAP 105.5? [T3 85.59 ZA[ 9|.40 [T[ I M.O? ZAC 154.50 [TC 199.61 CLP-16_.95

OLA -37.4? RAL 95.54 RAO 6570.4 VEL 15.901PTH Z.91VlqP 11.579 OPA 75°51

L-| T]N[ _NJ LAT IN| L(_IG IN| RT A3C _NJ AZNTH ZNJ T11,i_ PO CST TIN

1901.11 1.19 55,09 591.95 1_6,55 5 9 27 1506.1

7141.91 6.90 309.1_ 351.96 126.55 11 51 I? 168.t

1_.11 8.19 59.05 551.95 126.55 5 9 Z? 1309.1

718.91 8.90 309.1_ 551.96 126.55 11 51 15 158.9

I101.11 t.19 55.05 551.55 1_6.55 5 9 Z? 1_f38.1

70tl.91 t.90 309,1_ 551.55 116.55 11 52 17 168.9

RAP 511.67 [CC 5.1641

IN| t LAT IN| 2 LONG

13.51 21.66

15.60 502.93

15,51 28,86

15.60 301.93

13.5t 21.86

15.60 502.93

OIFFERENTIA_ ¢_RI[CT;ON,$

TO[-6.ZOt? TNA-t.StJB TC3 -,t3Ot 8_J .4054

R0[-1,4463 RRA-I.L_090 RC3 -.0011 FAU .01071

KOE-2.04t5 rRA **1160 rC5 -.O?OI _$P 10629

BOE 8.4555 IRA I.?913 9C5 .t_06 rip -279

N|0oC(_M$1[ [X:[CUTZCN ACCURACY _RBZT DETERNINATZ(_ ACCURACY

_GT 3_5,$ _R 1049.5 6G3 69.1 IT 5142.1 SR ?57.1 $S 1109.7

RRT .6412 RIQF .7579 RTF .9817 CRT .9744 CR$ -.9635 CST -.tt90

3(,8 5447.5 RZ3 -.1116 R13 .9926 LSA 5412.8 NSA 176.2 SSA 1.$

_GJ 3403.5 SGZ 547.6 THA 15.46 [L1 5227.t [L2 165.? ALF 13.Z6

L_UNCH 0_T( NAY _ 1964

HELJO(ENTR|C CONIC

RL 150.94 LAL .00

RP J01.17 LAP -1.65

RC 122.391 G_ -60.54

PLAN_TC)C[NTRIC C(_lIC

C3 490.205 VHL tZ.141

LNCH AZMTH Lkl_ff Ylo_

62.60 6 25 25

JIY.Z0 IZ 40 55

SZ._O 6 23 25

117.20 lZ 40 53

6Z._0 6 25 25

IJY.ZO |Z A0 55

FLIGHT TZl_ 150.00 ARRIVAL DATE $EP 13 1964

0ISTANC[ 5??.t22

LOL 225.50 VL Z7.Z92 GAL ol.58 AZL 155.11 14CA l?7.A] SNA 150.tZ [CC .11622 lNCAS.1823 Vl 29._20

LOP 45.61 VP 57.949 GAP 4.tt AZP 44,15 TAL ZOO.?1 YAP t?,tO RCA 105.tl APO 155.56 V2 3S.032

GP 75.Z1 ZAL 96o15 tAP SN_.55 [T3 156.00 ZA[ ?1.75 ELI[ 154.55 ZAC 165.91 [TC 315.07 CLP I]3.27

DLA -51.47 RAL 101.?1 RA0 557Z.3 V[L 24.7tt PTH 3.55 VHP Z6.5t6 DPA 5A.25 RAP 305.1A ECC 9.06?5

L-1 TIR |NJ bAT IN| LONG JNJ RT ASC IN| AZMTH IN| TII_ PO C6_ TIM |NJ Z LAT |NJ 2 LONG

t101,41 I,63 45.90 14,70 12t.44 $ 56 51 1506.5 6.58 40.0|

tt3.?? 1.15 516.Z3 14.71 126.44 11 56 16 525.8 6.60 310.34

2101.4t 1.65 45.90 14.?0 119,44 6 56 51 1508.5 6.56 4O.0l

t23,?? 1.65 515,_3 14.71 !t6.44 It 56 16 5t5.8 6.60 _10.34

2106,4t 1,15 45,_0 14,70 126,44 6 58 51 1508.5 6.58 40.01

I15.71 1.65 31t.Z$ 14.71 111.44 It 56 16 5t5.6 6.60 $10._A

DIFFERENTIAL C(3WffI[CT|ONS N|O-C(_R'IM[ [XI[CUTICN ACCURACY (_'81T OETERI41NATION ACCURACY

TOE -.IY_Z TRA 1.5_11 TC5 -.0119 BAU 1.0440 $GT 519.5 Sr,.N 5559.9 315 57.5 St 159.A _kq 3256.9 $S 1505.?

N0-JZ.eSI)O RNA -.?_65 RC3 .1578 FAu-.OI542 RRY -.0tl? JrJ_ t" .SH)S4 RTF .0153 CRT .1661 CR$ -.9994 CIY -.299_

roE-Z.SZ65 FRA .1175 re3 .0272 ISP 101A3 _ 5399.9 r_3 -.1156 R]3 .9155 LSA 5_O5.A NSA 160.4 ssA .0

80[|2.6602 IRA l.Y3Zl Be5 .1593 FSP -174 $51 3360.0 $G_ 519.3 THA 90.Z6 EL| _ZT?.t EL2 155.6 A_F 89.26

LAUNCH OAYE NAY 6 19'64 FLIGPIT TIN[ 13Z.00 ARR|VAL 0A t[ $[P 15 1964

HI[LJOCENTR|C CONIC DISTANCE 385.567

RL 150.1A LAL .00 LOt. _5.50 VL 27.Z41 GAL -t.AI AZL _H_.St NCA 167.17 SNA 130.57 [CO .19171 [NCS0.A316 VI 21.520

RP ]O8.15 _AP -1.67 _OP 46.81 VP 57._4 GAP 4.95 AZP 140.4_ TAL ZO9.56 TAP 51.73 RCA 105.53 A_ 155.60 v2 35,046

RC 1Z4.611 G_ 56.55 GP -4_°61ZAL 91.ZO ZAP 95.11 ITS 19Z,01 ZA[ 75.Z0 £Y[ 114.30 ZAC 51,47 ETC Z69.a2 CLP 105.69

PLAN(TOC[NTRIC CONIC

C5 996.5_1 VHL 14.452 OLA ?4.31 RAL 163.43 RAO 95_.5 VI[L _.l_? PYN 5.59 VINP 32.187 OPA -_.39 RAP 56.56 [CC10.8480

LN_H AZNTH LNCH TIRE L-| TIN[ IN| LAT IN| LON_ |NJ RT ASC IN| A_*NTH _NJ TIN[ PO CIT TIN IN| t LAT IN| 2 LONG

17.80 ]1 51 51 505A.00 -1.53 24_._! 73.03 15.62 Z1 16 |J 4464.0 -9.24 247.45

16t.Z0 1 44 5? 3_19.9_ -1.5_ 93.SN_ 73.01 15.5_ ? 51 _4 _M6.9 -_._ 12.20

17.80 11 51 51 5054.00 -1.53 Z49.tl ?5.05 15.52 Z1 16 15 4464.0 -9.24 247.45

11Z.20 6 44 57 5_._J6._Z -1.53 95._N_ 75.01 15.62 ? 51 14 t_6.1 -9.Z3 92.20

17.60 11 51 51 5054.00 -1.53 249.21 75.05 15.GZ 21 16 15 4464.0 -9.24 247.4_

let.to e 4A 3? 5186.91 -I,55 95.iNS 55.01 15o62 7 51 tA 1566.1 -I.25 92.Z0

01FFER[NT|AL C(_WilF[CTZ_$ N|0-C_u_I_ [X[CUTICN ACCURACY CRBIT O£T[RMINATION ACCURACY

TOE-2.SB?t TRA -.0475 TC3 -.0514 BA_ ].495? 3GT 157.4 _ 3575.1 $55 54.Z ST 005.Z SN 1666.t $S 894._

RO[-7.1155 RRA-5.tlSI RC3 -.15_1 FAU-,Ot055 RRT ._073 RRf -._63 RT_ -.5571 CRT .t012 CR$ .9964 CST .1623

rOE J.IA12 FRA .6296 FC3 .0_95 65P 9551 _ 5436.1 Rt3 -.1040 RI3 -.t946 LSA 2159.4 NIA 269.9 SIA .3

80[ 7.5711MA 3.Z155 BC3 .]6?0 FSP -160 6Gi 3397.t $GZ 511.6 THA 13.09 ELI J946.0 [LZ 250.8 ALF 73.38

]813



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964)

LAUNCH OAT[ NAY 6 IN4 FLIGHT T|m( 114.00 ARRIVAL OAT[ S(P !? I|44

N(LIO¢CUVmIC CONIC 01STANCE )ffl.011

150.14 LaL .00 LOL _5.50 VL Z?.tlO GJL -6.15 JZL 71.03 HCA 104.03 SNJ 130.11 (CC .1909r 1NC18.16t5 Vl 29.510

tR lOl.OI LAP -1.50 LOP 50.0f VP $?.lff GAP 5.04 AZP 108.11 TAL 10f.!l TAP 51..6t /CA 105.$5 APO 155.07 ¥2 55.058

JC 1,t.171 GL 50.,, GP -75.'3 ,AL 10t.?• ZAP 104.7S ITS •t5.63 Z&[ 9?.•• (T[ Z05.0d ZAC 8.44 [TC $45.05 CLP-I??.S2

PLAN(YOCCNYRIC CONIC

¢5 N.?,5 YHL 9.155 OLA I,.15 RAL |07.57 RAO 1519.t V_L 14.?i? PTN ,.$? VHP 14.086 0PA -53.05 RAP t0.32 [CC 2.5918

LN(N AZNYN Lk_H T|N[ L-| TIN( |NJ LAT |NJ LONG IN| RT A$C |NJ AZNTN IN| TIN( PO CIT ?IN IN| 2 L4T IN| 2 LOqG

8.15 II 01 04 4121.0$ -16.ll _3[.N |4.If 1.310 IT :f 45 49£1.0 -,6.T£ £5f.49

171.07 3 19 |5 _011.05 -I1.1| U.4• 14.88 t.)0 4 9 54 ,411.1 -26.72 0?.55

1.93 15 51 •4 4_•|.53 -11.1| •5•.14 |4.19 1.10 17 11 45 4,•1.5 -,6.?2 2§1.48

I?i.0f 3 II 15 3011.05 -11.11 81.4• 14.II 1.30 4 8 34 '418.1 -,6o?2 87.55

t.95 15 51 ,4 41,|.55 -|l.ll •5•.N |4.1t 8._0 17 II 45 4•21.5 -26.72 251.48

171.07 ] I1 15 3011.03 -11.11 H.4E 14.11 I.)0 4 8 $A ,418.1 -26.T, 8?.55

01rFiR_T|AL C_[CTIO_S N|O-COU_K [v_rCUTION ACCURAC/ QReIT D(T(R14|NATION ACCURACY

TO| 8.•0_ TRA -.0t31 ?C3 -.4113 I_J .5341 SIT 37_3.4 _dl 4M.1 I03 77.0 5T 3115., SR 4?$.0 15 10,9._

RO( -.?t4_ IRA .1148 NC3 ".0411 FAU .01535 RmT -.44N _F -._0|0 RTF ._)O CRT -.9485 CRS .9313 CST -.8987

FD( 1.4501 FNA .01_ FC5 -.1374 a_P IIU3 _ 3771.t _3 -.1tt4 HI) -.979? LIA 5785.1NSA ISI.6 $SA 1.0

ROE 8,,50? IklA ,J5DI BC3 .4|34 FSP -L_15 IGJ 3?4|,1 _ 5,?.Z ?HA 17,.18 ELI 5843.0 [L_ 148.7 ALF 172.81

LAUN<H OAT[ NAY I 1944 FLIGHT TIN( I)4.D0 ARRIVAL OAT[ S£P 19 1864

H(LI_(NTR|¢ C_N|C

RL 150.14 LAL .00

RP 108.05 _AP -1.33

PLAN[TO¢(NTR|C CONIC

C$ 5t.51I VHL 8.,74 0LA It._ RAL

_NC_ AZNTH LNCff 71_ L-| TZN[ |NJ LAT

,,.ll 14 5• )4 45_0.9| -31.3_

157.1_ 1 ,4 ? £1•?.?t -$1._1

,,.ll 14 51 )4 40_0.1| -31.3_

]57.1, 1 ,4 ? I¢£?.7t -31._I

,,.11 14 51 )4 4_0.91 -31.5t;

157.1• | •4 ? ,1•1.?t -31.311

TO| ,.ttSI TRA -.70_ TC3-1.4•51 _AU .?111

RO( .?415 IRA .OOII9 Re5 -.441t FAU .03||1

tO( 1.1475 FRA -.1557 FC3 -.0451 B_P ]1979

IO( 5.0845 M4 ._09£ 8C5 t.4_51 rip -410

0|STONe( _.t79

_0_ _S.$0 VL •?.]M GAL -5.1_ AZL B0.£1 HC_ 117.91 I_A 1•9.15 (CC .19109 |_C 9.?170 vl ,8.520
L_ 53._0 VP 37.174 GAP 5.)_ AZP _.t3 TAL L_0t.4| TAP 34.3• RCA 105.05 APO 154.16 ¥, 55.0?2

15.?$ WAO _30_.5 V(L 1•.$71 PYH •.30 V_P 8.•83 OPA -40.0• RAP 86.86 [CO 1.6478

|NJ _ONG IN| RT A_C |NJ A_4TN |NJ ?|N( I_O CS_ TIN IN| 2 LAT IN| 2 LONG

34•.t3 •3.84 18 8 54 $_t0.9 *38.65 232.47•34.15

I1.1• 34•._1 •5.84 , |! 14 ,••_8 -58.65 82.44

• 31.|5 54•.95 •3._4 18 8 54 5940.9 *58.85 252.4?

14.1t 34_.91 •$.84 , 11 IA Z_E?°8 *58.65 82.44

• 38.15 34•._3 •3.14 16 8 54 3980.9 -5t.69 152.47

I1.19 34•.t1 Z3.64 • 11 14 •E•?.8 -58.65 02.44

NI0-COU_[ [_CUTION ACCURACY ORBIT 0(T(RN|NAT|_ ACCURACY

g? 3775.1 _ _1.1 IG3 1_1.| _T •79•.8 _ 677.5 S$ 844.8

RRT .1451 _ .9511 NYr .9595 CRT .8769 CRS -.9957 CAT -.8847

Ir_ 311??.• R_3 .•54? I15 .9659 LSA ,991.Z NSA 159.0 8$4 1._

SG| $11A_.T $G_ 481.4 ?HA 11.54 (41 ,8?0.5 (LZ 140.8 ALF 15.56

LAUNCH OAT( NAY _ 1_4 FLIGHT T|N( 158.00 ARRIVAL 0ATE S[P _1 186A

H(LIOCENTNI¢ C_I_|C

NL 150.84 LAL .00

RP IOJ.01 LAP -1.15

NC 151.547 GL 54.4_

PLAt_T(X(NTRIC CONIC

C5 24°675 V_L 4.967

LNCH AZNYff Lk_H y|N(

58.90 15 E4 10

145.10 0 4t 4,

38.90 15 ,4 15

145.10 O 49 4Z

56.90 15 ,4 15

145.10 0 41 4•

O|FF[R[NYIAL C_E_[CT|_N_

TO[ 1.1445 TRA -.I114 TC3-,.4131 I44J .1$11

ROE .555S _A -.O_H)4 RC$ -.77OO F_ .04_84

_0( .9E9£ rlA -._01£ FC5-|.0_5 _ 1_10

60C 1.9,2e INA .919, 8C$ •.400• VIW -554

OIITANC( 40•.811

LOL _.50 VL _T._S ;AL -5.59 A,L 83.91 HCA 191.07 S_A 1,9.4_ (CO .18|5, INC 6.0205 vJ 18.590

LOP 58.51 VP 57.841 GAP 5.51 AZP 95.91 TAL ,04.99 _AP 3_.0$ RCA 104.68 APO 156.28 V2 55.085

GP -55,51ZAL 1,7.17 ZAP l,l.?l [T8 )09.51ZA( 1|8.5? (T[ 218.?Z ZAC 25.95 [TC 2?8.48 CLP-151.S2

0LA 51.09 RAL t5.4• RAO 85141.0 V(L 1•.085 PTN •.15 VHP 7.451 OPA -29.24 RAP 89.50 [CC 1.4061

L-| TIN( IN| LAT IN| LONG |NJ R? A$C IN| A,NTH |NJ TZN( POCST TIN IN| , LAT IN| 2 LONG

A410.13 -34.34 ,18.•S 530.•8 39.10 18 57 45 $810.1 -40.51 20f.97

2714._MI -34.3• 8•.35 530.•4 59,79 1 55 46 ,164.4 -40.28 76.06

4410.J5 -04.54 118._8 530._8 59._0 1_ 37 45 _110.1 -40.51 208.9?

,714.511 -34.5• 1•.35 330.•4 59.?8 1 55 46 2164.4 -40.28 76.06

4410.13 -14.34 •18.•1 330.•8 59.10 16 5? 45 _NI10.1 -40.51 208.9?

• ?t4._ °34.5• 1•.55 330.•4 58.79 1 30 45 ,164.4 -40.29 ?6.06

N|O-C.CUIII( (X(CUT[ON ACCURACY ORB|T OETERNINATION ACCURACY

_T _•1.5 _d_ _?.0 SG5 185.? ST 2114.4 SR 611._ $S 695.8

JihQY .19_ _r ._75 RTF .9450 CRT .8729 CRS -.9868 CST -.9885

._,51.6 R_5 ._4_ Rl5 .90_4 _IA Z$9_.0 _SA 165.O SSA 5.5

_G! _•1.0 10_ 451.• THA 15.14 [L1Z,95.1 £42 158.0 ALF IS.Z?

LAu_C_ O4T( NAY 8 1_H$4 FLIGHT TIN( 140.00 ARRIVAL OAT( $[P 25 1864

_LIOCENTRIC CONIC

RL 150.I4 LAL .00

RP 107.9? LAP -.97

RC 135.517 GL •5.13

eLAN[YO¢(NTR|C CONIC

C3 _9.J04 V_ 4.37J DL_ 4_,33 IN.

LNC_ AZNTN LNCH TIN( L-| TIN( IN| LAT

41.?l 14 0 04 4,YO.II -3£.03

151.,4 0 21 • I?110.5_ -5,.5_

Al.?8 1I 5 54 4,70.81 -5•.53

151.,4 "0 •3 • •?IO._HI -31.5•

41.?1 It 5 _4 41_0.10 -3•.53

131.14 0 •! • 17_._ -5l.$E

TO( 1.,543 ?ia-1.0074 TC3-5._33 IA_/ .1t00

.512? IRA -.0430 R¢3 -.9114 FAU .05£?1

FO( .?I2,'FRA -.,170 F(3-•.31,1 lip 1•441

80( 1,_057 MA 1.00tl5 IC3 5.4114 FIP -_G5

0|ITAK( 40|.7$8

LOt. _5._O VL •7.03_ G*L -5.3| _,b I1.05 K_ 1t4.•5 _44 1_9.1, (CO .18,10 INC 5.9559 V! 29.5_0

LOP 3t.?• VP 57.1_ GAP 5.14 AZP t3.13 TA_ •O5.50 TAP 37.8| RCA 104.5, AP_ 155.95 v2 35.098

GP -44.t0 ZAL |)£.Ol ZAP 1_.31 (TI 3|_.55 ZA( 1•1.74 (Y( •15._0 ZAC $•.,0 [T( 276.10 CLP-151 .17

/7.03 R_D $357.B _L JJ./33 P?_ _.JD _P 1.06_ DP_ -_.?J flap 9J ._8 ECC J.3J44

|NJ _IIG |NJ RT AIC |NJ A_TN |NJ TIN( POCIT TIN IN| _ LAT |NJ Z LONG

lINl.II 3••.?? 51.74 |? 17 5 $t?0.? -57.24 181.44

I1._ 3•!.78 51.73 1 7 2• 2110.4 -37.25 74.51

19t1.91 3••.?? 51.74 17 17 5 5t70.? -57.24 181.44

1|._ 3••.7t 51.7_ 1 ? •• •110.4 -37.15 74.51

I_.1| 3••.?7 S1.74 17 1? 5 _?0.? -3?.24 181.44

81|HI 3£_.71 51.73 ! ? E_ £110.A -5?.,3 74.51

NI0-COU_I( [mrCuTl_l ACCURACY OffI|Y 0(T[RN|NA?ION ACCURACY

SGT 3918.• _ 937.1 SG3 _01.3 5T 175,.0 SiQ 4?6.8 S$ 556.0

RRT ._0_0 RRF .9tl91RT_ .9383 CRT .956t CR$ -.9964 CIT -.87?6

SG4 40•8.1 ff_5 .314| R13 .9433 LSA 18_5.8 NSA 166.5 $SA 6.4

IGI A007.3 IG• 595.5 YHA 12.31 [L1 1810.8 (L2 13A.Z ALF 14.68

I_qA



JPL TM 33-99 EARTH--VFNUS TRAJECTORIES (VOL l, t._+_,_.

LAtJ*KN 0AT[ NAY 6 it44 IrLIG_T TIRE 142.00 ARR[VAL OAT[ S[,P 25 _ *_

_LIO([MTRIC CHIC

mL 150.14 LAI. .00

mP lOP.R3 LAP -.70

R¢ |93.#J3 GL IT.?J

PLANIr T(xIrNTR i C CON|C

C3 19.445 thAL 4.055

bNCN AZNTN LN(H T:14_

31 ,IJO li S_

121o20 |5 46 35

51tl.lO I• _£ IT

iZi,_ I+ +• 33.

51.410 I• St J_

ill.Ira £$ 4• 33

01STAIK[ 114,?00

_OL I_5.50 VL 2S.iPI GAb -5.05 AZL 8T.3? e_CA

LOP IZ.84 VP 3?.T8t GAP 8.10 AZP 82.5| TAL

GP -38.94 ZAL 139.41 ZAP |33.?0 [11 3J5.05 Zl[

19T.45 Si, lJ 128.7• E¢C .191T9

202,11 TAP 38.56 lEA 103.94

125.17 [T[ 211.48 ZAC 38.38

DbA 41.15 lab |1.04 RAD 86$?.? V[L 11.740 PTH _.07 VttP 6.134 OPA -13.89

b-J T|N[ |HI bat |NJ _ |MJ IT A_[: |NJ AZNTH INJ T|N_ PO CAT TIN

4134,17 -18._) 113.151 3|0.83 39.78 18 I IT 3533.0

2848.43 -_.3? 85.54 31|302 59.71 24 33 39 1246.4

4134.D7 -28.3D 185.81P 3|8.83 58.78 10 | 17 3535.0

2141.43 -,78.97 15.54 _11382 58.71 24 33 31 224•.4

4134.|7 -_.38 113.H 311.83 51.38 18 -1 1? 3335.0

_84•.43 -2B.37 IS.S4 318.82 59.78 24 33 59 1246.4

ZNC l.s_O4 v! 29._

A(_o /53.59 vZ _S._3_

EYE Z74.44 CLP-|$I.?_

OlPPERIMTIAb COIRItCTI,I_II

TOC .8728 TRA-I.OA'Tt TC3-4.05_3 8JIMU .81_

ROE .2344 RRA -.035/ 1¢3 -,858_ FJuU .O5_4•

wDt ._l PRA -.2033 FC9-3.0778 811_ J2787

DO_ .JO81 liRA |.0478 _3 4.1_84 f_P -_4J

,10-{_At'K EXECUTION ACCURACY

S_T AOZ•.O srae e5_._ S_3 2_•.6

• lt ._O58 _ .Id54 eY_ .8316

_J 4J01.6 _ 356.3 _A ]J.O0

RAP 93.04 ERe t.ZT0+

INJ I LAT I_J _ LOnG

-_3.16 1Y_.]5

-33.1_ T?.T0

-$3.1• 176.15

-33.13 ?7.70

-33.16 176.15

-33.15 TT.TO

CRS|T D[TERNINATI(_q ACCURACY

ST 1370.4 _lr 3•0.8 S_ 381.5

CRY ,9253 _R$ +.8938 C•T -.9594

LSA 1438.3 NSA 1•3.6 S$_ 11.0

ELI JAJ0.S EL2 1_Z.9 ALF |)°BZ

LAUNCH DATE NAY • _84,4 Fb|GHT TIN[ 144.00 ARRIVAL DATE SET Z? 19¢4

I"+tLIO([NTRIC CO11(

IL 130,84 LAL .00

IP 107._0 LAP -.IIO

RC I M,02I Ob 11.83

PLANlYO([NYRIC CONIC

C3 14.831YHI. 3,187

• 7.RP 17 43 3?

|]Z.J3 29 8 4B

e?._? 17 45 ST

112,13 23 I 48

i7,1? 17 45 57

112.13 13 9 48

DIIT)_K[ 4_O.t37

LOL _5.50 YL _J.l_5 GAL -_,?l dZb _I,_8 K_ _O0.tt I_t 1_.40 £(C .1_38| |K l.T013 vl 19,510

b_P 84,|5 yP 37,71_ GAP _.37 AZP 81.10 TAL _OO,84 TAP 4|._0 RCA 103.34 _PO J$3.Z_ v2 35.123

GP -33.|_ ZAL 133.34 ZAP IN I.ID [T$ 31?.2A 2_[ 1_7.4_ EYE _0?.81 ZAC 44.0_ ETC ITS.3? CLP-ISZ +6£

DLA 35.37 N_l. 11.15 RAO 8647.1 VEb 11.671 PTH 2.05 WtP S.81G OPA -8.88 RAP 94.73 ECC 1._d6_

b-_ YlN_ |NJ baT |NJ LONG INJ RT A$C _NJ AZNTH |NJ TIN[ P• CST TIN INJ 2 baT ZNJ l LO_IG

3_,50 -Z4,19 /4_.56 31?._0 _5.34 11 52 _0 3562.5 -28.28 161.64

2855._Z -L_.II _._ 31?.30 85.3£ 23 38 4 1353.S -19.28 _,.z_

38411.50 -II.18 118.51 _17.30 65.54 18 52 _0 3_2.3 -28,29 16; .e*

2855.12 -21.11 fA,M 31T.30 65.3_ 23 58 4 2555.1 -11.20 04,Y4

3_£,SO -21,18 Ill.S• 31?._O 6+,34 18 32 _O 338t,9 -28.29 161,64

2955.12 -21.18 fA,H 317.30 •5.32 23 5_ 4 2553.0 -_8.28 S4.T4

ORBIT OETERN|NATION ACCuRkCV

IT |080.1 _ 280.8 •9 _4|,1

ERT .864? CR• -.8887 C_T -.9289

LSA 1|11.4 NSA 158.5 9Sa 10.Z

ELI 1088.0 EL2 137.4 ALF 13.11

ozrr¢R[NTlAL (Olff[CTfOltl

TO_ ._833 TlA*J.O_03 YC3-i.lJ33 |XU .14|5

NOt ,Ill? RRA -.0_.7 RC3 -.8401FAU °08115

FOE .3081 FRA -.1731FC3-3.SP00 |S_ 132Y0

8oE .6243 MA I.OeOT 8¢3 4.TlO2 rsP -lID

N[O-COUR8£ [X[CUYZ_ ACCURACy

Sr, Y A150.8 SIR ?80.4 $_5 243.9

RNT .IK)eO RRF .978_ RT_ °8283

42_3.6 RZ3 ._096 R13 ,9335

$GI 4_11.1 SG2 325.5 THA 8.T_

LaUMC_ 0are MAy 9 19•4 FLIf_AT TIME 148.00 ARRIVAL DATE SEP _9 19G4

HELIOCENTRIC CDIIIC DiSTAl•K[ 628°56|

RL JSO._4 LAL .O0 LOL _ZS.50 "VL Z4,ITI GAL -4.4T A2L 88._1 _A ¢03.8T SNA 1_8.05 [CC .ll454 INC 1.0113 Vl 18.510

RP |07.16 LAP -.4| L_ •8.3? VP 57.712 ;AP 1.19 AZP _0.|3 TAL I8|.15 TAP 43.03 lEA I03.|3 APO 1_1._8 vZ 35.134

NC 140.2|S GL 7.33 GP -28,_Z ZAL 132.1_ ZAP 141.73 ET3 31|.15 ZAE IZS.8T [T[ 204.5| ZAC 48°22 ETC 171.S6 CLpoIS3.T?

PLAN(TO_ENTR|C ¢_1C

C3 13._98 VHL 3.741DLA _0.74 RAL |3.34 lad 85|?,• V[b

LNCH AZNTH LN_N TIR L-| TIPI_ INJ LAT

T_.50 18 56 _t 3T75.7| -25.2|

101._0 12 1• 28 3133.33 -23.79

7T._O I_ 39 41 37T5,79 -13.18

102.50 1l l• 20 3133.33 -23.28

110.00 I 5 19 2818o41 -32,_0

JlO.O0 21 I1 2 3331.7D -14.34

0|FFERENTIAL C_]QKCTIONI

TO[ .4|07 TRA-|.OL_O TC3-4._P|_ |NJ ._484

#DE .JS88 m_A -._T4 RE3 -.8741 F_ ._JJJ

T0[ .1?8• FRA -.0118 PC3-3.778| |ST 12_HNI

80E .4403 MA 1,02_1 8C3 _._,?_ Fit -773

I1.835 PTH 2.04 VI4P 5.818 DPA -4.48 NAP 96.48 ECC |.1304

|NJ LONG INJ IT A$¢ ZNJ AZNTN INJ TII4£ I_ CAT TIN INJ _ LAT INJ I LONG

152.35 $16.98 68.35 19 58 41 5173.8 -15.89 144.44

104.83 316.87 6|.34 23 8 41 _533.3 -2$,88 83.06

152.35 31•.88 $_+35 1| 5| 42 5175.8 -25.89 114.44

104.97 $1i.17 t|.54 23 8 41 _539.3 -15.88 9T.O•

e4.?5 318.84 80.15 1 48 57 2018,4 -38.91 59.66

115._0 312,37 58.63 12 • 41 2T38.? -18,_8 109.13

NIO-_|I[ [I¢[CUT|(_N ACC_II'ACY OilelT DETEmINATIm ACCt_q'AcY

_T 4_0£._ SGR _.0 $83 243.8 ST |40._ SR 2_.1 S• 186.0

R_Y .B_32 R_ r ._5| RTF ._14 CRY .?|8_ CR8 o.8844 CAT -.8_30

42_O,5 N_$ ,3035 R13 .|25| LSA 871.3 NSA 166.3 SSA 26.1

_I 424|,1 _ 310.5 THA 0.48 [11 861.8 [Ll 151.9 ALF 1_.97

LAUNCH 0ATE NAY 8 19_.4 FLIGHT TIN[ 148.00 A/_RIVAb DATE OCT 1 1_64

_[LIO¢[NTRIC COqlC

RL 150.84 LAb .DO

RP 107.82 LAP -.22

• C 14_.384 GL 3.38

PLAN[TO_(NTRIC CONIC

C3 13.332 V_ 3.151

LN_ AZNTH LN_N TZN[

90.0_ 22 3 5

90.00 18 28 8

1OO._ O 2 4

IDO.OO EO IS 4?

_IO,O0 2 4 58

liD.D0 L_O 18 13

OI8_aN¢[ a)£.A_?

LOL _3,50 VL _I.818 GAb -4o17 AZL 8_o51HCA Z07o09 SI,IA 127,88 [C¢ .18510 I_C .488T Vl 19.5_D

LOP ?I.3t YP 37.714 GAP |.IS AZP gO.44 TAL 1t7.85 TAP 44.74 RCA IOZ.TI APO 15£.•? vl 3•.LAG

GP -25,58 ZAb l_O.4J ZAP 144,_O ITS $£0.?_ Z/_ |29,80 ET[ _0|.82 ZAC 51 ,63 ETC 271,87 CLP-134.9_

OLA _'_8.84 RAL _5.80 RAO 8587.5 V[L 11._O7 PTH 2.05 W_P 5.?87 OPA -I.IO NAP 18.31 [¢C 1,Z18_

L-| Y|N[ |NJ LAT |NJ bOl_ |NJ RT A8¢ |NJ AZ1478 |NJ TIN£ POCST Y/N _NJ 2 LAT ZNJ 2 LONG

$1_0,85 o_q_._2 ]10,0_ 3|1._ ?8.|| 21 58 18 £590.? -27,48 101.•S

1887.1| -15.64 143.17 3t3.94 85.87 _0 2| 4| _O97.2 -18.3• 135.•9

2811.75 -_8,82 85.91 311.48 82.0| 0 4| 4 2219.8 -28,71 T4.5_

5343.92 -12.83 1_0.85 314.11 •2.8) 21 14 _0 _843.3 -1•.51 !13.64

2435.1_11 -_4.J5 54.|_ 3_0.00 88.4| Z 45 31 1835.3 *33.89 45.38

9_O0.53 -I,49 /24,7_ 311,43 58.75 _1 _7 45 _lN)O,3 -1_.75 118.Z9

N|0-C_J_[ [X[CUTJCN A¢CtMACY O_8/T D[TERNJNATION ACCURACY

_T 45_O,3 _ 143,? SG3 _50.5 8T •53,? S_ 113.1 63 5_.0

RNT .883T _ .850? RTF ..9213 CRT .5761 CRS -.644? CAT -.$309

S_B 49ff.0 RZ3 .2814 NI3 .9_41 L•A •66.9 NSA 171 .8 $SA 38.0

_1 435?.8 $_ 2N.2 THA ?.55 EL| •6_.8 ELI |7D.9 ALF 11.40

DIFFERENTIAL COQRI_CTIONI

TOE .1351 TRA -.8945 TC3o5.3030 |_ .|70_

R0E .1333 RRA .0014 RE3 -.8521 FAU .0810_

_0£ .040• FNA -.0414 FC3-3._1.48 B_P 15430

• O£ ._Tl • MA ._H_3 RE3 5.448| F•P -787

1|!5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LJUNCH OAT£ NAY e 1964 FLIGHT TIN( 150.00 ARRIVAL 0AY( OCY 3 1914

H(L|O([NT#|C C(_4|( O|ITAN([ 43t.395

RL |SO.S4 LAL .00 LOt. 125.50 VL 11.714 ;AL -3.66 AZL 19.94 )•CA

np 10Y.79 LAP -.03 LOP ?5.11 VP 37.M6 GAP 7.14 AZP 80.03 TAL

NC 144.S11 GL .41 G? -ZZ.81 ]At |Zt.24 Z&P 141.43 (f$ $22.J6 Z&[

PLA_yO_[NTRIC CO0_ZC

C3 |r,8_ VHL 3.161 DLA 13,?2 RAL 97.93 RAO 636?.S V(L 11.363 PTH

210.31 •mA 12T.34 [CC .19178 I_ .OSOZ _1 Z9.SZO

|96.13 TAP 41.44 RCA 102.19 APO ]52.39 Vt 35.1S?

|_.19 (T[ 199.4? ZAC S4.4& (TC 271._5 CLP-)SG.09

2.D3 vNP

LNCM AZNYN LNCH TIN( L-I Y|N( |NJ kay |MJ LCIIG IN| RT A$C ZNJ AZI4TN

90.00 23 11 Z 2965.56 -26.15 63.63 320.18 66.?5

90.00 11 33 SO $905.71 -6.31 135.42 314.84 63.14

ZOO,DO I 0 2_ 2641,62 -29.67 11'0.16 3Z0.24 J8.93

]00.OO 19 36 9 3704.?9 -?.76 139.63 314.01 61.05

I]O,OO 2 41 40 2_O6.26 -33.95 44,?9 $Z0.1J 94.21

|10.00 ZO I 16 3610.06 -4.30 130.31 311.B6 S6.O•

OIrF[R(NTIAL C(_R£CYiON& NIO-C_URI_ EXECUTION ACCURACy

YO( ,Ol14 TRA -,9141 YC3-5.7244 8AU ._114 •_Y 44_.4 _ 590._ •13 230.9

nO( .1224 RRA .0106 RC3 -.?6_1 FA4J .01003 _T .6?34 _ .93|Z /TF .6205

tO( -.0715 FRA .013) FCS-4.046T 8lip 1_3§ _ 44•9.6 R_5 ._343 R13 .9124

IO[ .]5|] B_A .•14_ 6C3 S.??67 F_ p -604 $GJ 4460.4 6C,_ 269.6 TNA •,77

S.604 0PA 1.63 lAP 100.12 [CC ].2IIZ

INJ TIM( P• CST TIN ZNJ Z LATINJ £ LOqG

24 5 27 2386.8 -2•.30 95.28

18 36 5• 3305.• -12.15 _4•.62

1 44 24 _041.8 -29.?D 61.3t

ZO 3T Sl 3104.8 -11.59 133.1l

3 23 9 1?09.3 -35.D0 3S.68

21 • 26 ]010.1 -•.?3 IZ4.ZZ

ORS|T 0(T[RNINAT|ON ACCURACY

3_ 334.J _ 198.T IS 72._

CRY ,25?5 CR9 .7375 CST .1237

LSA 537.0 X•A 198.• 914 46.6

(LI 53•.6 (LZ 119.1ALF 6.19

LAUIKH 0At( NAY 9 l H4 FL|G_T TIN[ 131.00 ARRIVAL OAT( OCT 5 1964

P_(LI(X[NTRZC C_|C O|STANC[ 444.19J

nL |50.94 LAL .O0 LOt. 1_3.50 VL I_.?|0 GAL -3.53 AZL 90,29 H)CA

nP JO?.71 LAP .|6 LOP ?6.04 VP 37+656 GAP ?,42 A2P 69.76 TAL

n• 141.70• Gt. -2,16 GP -ZO.S4 ZAL 125.60 ZAP 146,T3 (TS 323.32 2A(

PLAN[TOC(NTRIC CCNIC

C3 |Z.443 VHL $.521 O_A _q),62 RA_ 1_0,31 N&O SSGT.3 VEb 11._66 PTfl

LNCH AZNTN _N_N 7IN( L-| TIN( |NJ _AY _NJ _ IN| RT ASC _NJ AZMTN _NJ TIN(

_O.00 0 ? 15 2624.341 -2_.£6 63.10 3ZI.1_ 91.62 0 54 19

90.00 11 S 50 4033.79 -5.30 IIf.H 313.13 61.14 19 13 4

100.00 1 +2 35 2S11._ °29.6? eO._1 321.02 93.60 2 24 31

1oo.oo 19 13 11 14116.45 -4.06 146,03 314,94 _0.38 2_ 11 47

110.00 S L'O _ 22)0,73 +33.20 3?,20 320.5? 98.65 3 S? 19

]lO.O0 11 5J 4? 3161,44 -1,01 134.9_ 3|3.06 55.83 ZO 53 23

DIrFER[NTIAL CC_RI[CTI_I_I N|0-CO_t$[ [X[CUT|(_ ACCuRACy

TO[ -.031• TRA -.••71 YC3-6,0212 6AU 1.0101 SGT 4316,4 _/ 3_3+1 8G3 246.•

RO( .1114 _A .0_03 RC3 -.?S01FAU .01631 _T .6559 _ .9072 Rtr .9191

rD( -.ISIS FRA ,0764 FC3-4.0546 81P 14141 JG_ 4543.3 RZ3 .Z168 113 .9207

• 0( .1217 MA .••73 •C3 6.0717 r•P -797 161 4114.1 $GZ 189.• THA •,10

_13.54 SI4A 126.99 (CC .19610 [NC .21?? vl 19.5_0

194.60 TAP 41.13 RCA 101.13 APO 152,14 ¥f 35.118

|30.?• IT[ 19?.49 ZAC 51.?9 [TC 270.•• CLP*IS?.2S

2.02 V_P 3.651 OPA 3.65 NAP 102.20 ECC 1.2041

P_C•T TiN IN| 2 kAT IN| _ _ONG

2224.4 +27.19 74.91

34_3.• -8.99 155.9_

1917.0 -21.83 52.2]

3211.4 -?.9t 139.43

1110.7 -31.65 21.32

3095.4 -5.51 128.75

_61T O(T[RNINATJON ACCURACY

SY 48_.1 SR lt0.l 8S 140.8

CRT -,1591CRS ,90ZO CST -.0639

L$A 490.5 NSA ZZ•.• S$A 41,9

(_1 490.Z (LZ |97.3 ALF ]75.86

LAUNCH 0_T£ NAY 4 1964 FLIGHT TIN( 154.00 ARRIVA_ 0At( OCT ? ]964

_[L|OCENYnIC C_|C

RL 150.94 LA_ .00

RP ID?.TZ LAP .35

NC 149.145 GL -4.4T

PLANI(TOCENTn_C C(3NIC

C3 I_.133 v_ 3.4•3

_NC_ AZNY_ LN(:N raN(

90.00 0 4S •

sm.oo il 4? S?

]•0.DO 2 17 33

IOO.DO l• S• 14

110.00 3 41 54

JlO.O0 19 42 21

OIrF[R[NT|AL C(_R(CTIONI

TO£ -.1541 TRA -.62•O TCS-G.2_N_• 8AU 1.0Z?9

no[ .1142 RRA .0|1HI RC3 -.1154 F_L_ .05411

FO[ -.23_ FnA .1372 FC3-4.0141 •SP 14441

• D£ .l_JS MA .1281 8C3 0,3371 rsP -?15

DIS?ANC[ 450.175

L(_. 225.50 VL Z•.151 GAL -3.20 AZL 90.5• HCA 216.77 SI4A 126.64 (CC .19955 INC ,5943 vl 19.5_0

LOP •Z.26 VP 37.630 GAP ?.19 AZP 19.13 TAL 183,06 TAP 49.11RCA 101.37 APO ]51.91 VZ 35.178

GP -11,44 ZkL 123.11 ZAP 151.?$ (TS 324.24 ZA[ !_H_,99 (T( 195.01 ZAC 5•.71 (TC _?0.04 CLP-ISS,40

OLA 1•.43 RAL 102.6• RAO 656?.5 ¥[L 11.555 PTH _.02 VHP 5.920 OPA 5.•Y RAP 104._5 (CC 1.199?

L*| TIN( IN| LAT IN| LCNG IN| RT ASC IN| AZNTH |NJ TfN( P• CST TIN IN| 2 LAY |NJ 2 LO_4G

2713.65 -27.7_ 79.69 322.24 95.95 I _0 24 2113.6 -26.15 ST.ZO

4131.•1 -2.10 194J.19 317,04 •J.?• 18 56 49 3531.• -5.91 161.51

2417._ -29.00 53.11 322.0? 97._ Z 5? SO 1117.? °2?.65 45.06

3103.04 -1.06 130._0 311.43 •0.12 t0 3 19 3101.0 -5.03 |44._6

212•.?0 -32.19 31,01 321.43 101.16 4 25 23 132B.? -S0.1S 22.38

3?11.71 1.641 138.70 314.?Z 13.85 20 45 8 316i,6 -2.61 13_.49

N|O-COA_K [_rCUTI_N ACCURACY ORBIT 0(T(/t_INATION ACCURACY

SGT 462_.5 Sr,,R 535.1 9G3 244.6 ST 516.6 SR 188.0 SS _O_.6

AWT .6345 RRI r .6792 RTF .9161 CRT -.1311 CRS .9141 CST -.$?76

4113.4 R_3 .1917 R13 .9|93 LSA 536,2 MSA 216.| S$A 47.6

_J 4144.1 _ 193.S TH4 5.54 (LJ 527.6 (L2 156.3 ALF 167.85

_AUN_H OAT( MAY I 19_4 F_Ir_Y TIN( I36,00 ARR|vA_ OAT[ OCT 9 1964

_q[LIOC[NYRIC CGNJC

nL 150.94 kAL .iX)

np JOT.l• LAP .54

nC |S0._t4 G_ -I.41

PLAN(TOC(NTRJC CON|C

C3 ll.••g ¥ff_ 3.44•

LN_H AZNTN LNCH 7IN(

• O.00 I 11 •

90.00 11 ]S 44

100.00 2 41 21

100.00 18 40 3

110.00 4 11 43

IlO.O0 19 3• I?

OI_FER(NT|AL C_2111_CT1_15

YO_ °.2133 7RA -.74_O TC3-9.3447 6_ 1.0459

ROE .1140 RR_ .0_I+4 Re3 *.MS• FAU .0540T

rOE -.3o09 F_A .195• FC3-3.9377 8SP 1473•

80[ .1871 MA .?5DO •C) •,S•OS gSP -772

DISTANC( 459.04?

_0_ nS.30 VL £6.eO3 OA_ -£.96 AZL 60.64 _A £_D.OO S_A 126.29 [CC ._115 1_C .8395 vl 19.51_

LOP 15.49 VP 37,e01 GAP ?,_H_ AZP 69.3• TAL 191.49 TAP 11,46 RCA 100.18 APO |51.70 v2 35.188

G? -17.04 ZA_ 120,35 ZAP 133.39 ITS 324.93 |All |_1.1| (T[ 164.40 ZAC 60.50 [TC 289.12 CLP-)S�.5)

0LA 11.16 RAL 101.46 RA0 15_?,5 vl[k IJ,54S PTH 2,01 VHP 8.004 0PA ?,J5 RAP 106.36 [CC 1.1957

k-i T|N( |NJ LAT |NJ L4_NG |NJ RT AIC |NJ AZNTH _NJ T|I4[ POCIT T/N |NJ 2 LA T IN| Z LONG

2•25,25 -£•._HI _J)._O 323.63 99.0_ 2 1 Sl 202S.3 -Z5.43 60.16

4_13.•$ .46 J?_.74 3J8.19 81.69 11 41 58 3113,6 -3.31 166.)]

2333,•2 -2•,09 47.54 323.41 100,61 3 2? 22 J733,9 -26,34 39.18

39_0._0 t.49 115.03 318.32 60,14 J9 54 23 33•0.3 -Z.50 148,50

2037.49 o31.0_ 21,76 3_2.63 103+07 4 51 I 1457.? -18.67 17.40

_•_9,J9 4.06 Jd|,_ 316,?_ 36.03 ZO 40 • 3129.Z -.43 135.75

N|0-COU_K [_[CUT|Cll ACCURACY ORGIT 0(T(Rt41N_TION ACCUraCY

SGT 4713.9 SC_ 313.6 8G3 140.3 ST 600.9 SR 391.1 $S 26_.8

J_l? .80_9 _ .64_O RTF ._174 _qT -,??4• CRS ,9_•1 CST -.G13]

• 08 4?43.6 R_3 .1740 RI3 .9114 L$4 646.0 NSA Z13.5 SSA 45.4

_1 4?34.3 I12 30_.3 THA 5,0• (LI G|9.G (L2 ])7.2 ALF ]65o13

1•1•



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964)

LAUNCH OAT[ NAY 8 1984 FL|GHT TIN[ 158,00 ARRIVAL OAT[ OCT I] 1964

_[LIOC[NTRIC CONIC

RL ISO.t4 LAL .00

RP 107.47 LAP .78

mC 158.O60 GL -O.27

PLANETOC[NTRIC CONIC

C$ 11,?O4 VNL $.4ZI

INCH AZNTN INCH TIN[

im.oo I 4i D

im.oo 17 z? IZ

lOO,OO $ 16 57

lOO,OO II 41 5

ilO.O_ 4 41 54

110.OO 19 SZ 37

OI$TANC[ 481.905

LOL n5.50 VL Z$.548 &AL oZ.50 AZL 91.0Q HCA ZZ$.Z$ SNA I25.95 [CC ._0290 INC I.OSZ$ vl _9.510

LOP $8.7£ vP 37.572 GAP J,Z3 AZP IJ,Z$ TAL 189.91 TAP 58.14 RCA 100.40 APO 151,51 V_ 35.198

GP -|5.$8 ZAL 117.41ZAP 155.25 ITS 525.46 2A[ 131,1| [T[ 195.19 ZAC 81.99 [TC _68.96 CLP-IGO.6I

DLA 14.O9 NAL 108.15 RAO 6567.4 V[L !1.557 PTH Z.0I VHP G.IOZ OPA 8.37 RAP 105.55 [CC 1.1826

L-| TIN[ INJ LAT INJ LONG |NJ 87 ASC INJ AZN[H |NJ TII4[ PO CST TIN INJ Z LAT INJ Z LONG

ZSit,?i -2i.00 15.15 $25,29 101.44 2 )0 $$ 1946.$ -24.15 SS.48

4285.55 Z.80 176.75 521.06 61.81 18 58 57 5(45.6 -.99 170.13

J210.38 -27,06 42,55 525,03 10S,21 5 54 57 1660.4 -24,97 34,15

4047.19 5.75 158.?10 520.55 60.52 19 48 5Z 5447.Z -.IS 152.17

1884,54 -29,84 21,27 524,16 lOP.S0 5 15 9 1594.5 -27.18 15.11

$M5.79 6.21 1A4.94 519.01 56.52 20 57 22 528S.8 1.74 158,70

OIFF[#ENTIAL C_NI[¢TICNS #I0-COUR$£ (X[CUTION ACCURACY ORSfT 0(T(R_/NATION ACCURACY

TO[ -,5885 TRA -,9572 TC5-6.7581 BAU 1,0621 SGY 47t9.• SCA 497.4 SG5 254.8 ST 715,r $R 195.9 88 3_2.7

• Cq[ .IJ57 mlA .046• RC5 o.6579 FAU .051(4 4_T .?815 RRF .61_ RTF .9185 CRT -.8971 CR5 .9205 CST *.7525

FO( -.5537 FRA .1551 FCS-5.8251 BBP I SOO8 SC_ 4824,8 R23 .1515 813 .9174 LSA 780.3 NSA Z07.9 SSA 45.6

BOll ,364£ MA ,6590 8C3 $,7a60 FSP -753 981 4815,0 S_,2 _8,3 7HA 4,65 ILl 756,8 [L2 84,0 ALF 166.01

LAUNCH DAT[ NAY 6 1964 FLIGHT TIN[ |eO,00 ARRIVAL 0AYE OCT 13 1964

_LIOCENTRIC CONIC 0|6TAN¢[ 467.749

RL 150,84 L_L .00 L_. _5,30 VL L_.486 GAL -Z.I3 AZL 91.•6 PiCA •26.46 SlMA 125.6Z £CC .•0481 INC 1.2605 Vl 29.520

RP 107.94 LAP ,91 b_ 8J._ VP 37,543 GAP 0.51AZP 88.13 TAL 198.33 TAP 54.79 RCA 99.89 APO 15J.55 VZ 55.Z06

RC 155.156 GL -8.668P -14.51ZAL 114.33 ZAP 156.78 [YS 325.78 ZA[ ISI.Zl £T£ |82,16 ZAC 63.51 [TC 269.40 CLP-I61,6?

PLAN[TOC[NTR|C CONIC

C3 JI.5?? V_ 3.40• OLA 1•.09 RAL 110.05 8AO $587,4 V[L 11,531 PYH •.01 VHP 6.2|0 OPA" 9,35 NAP 110.75 [CC 1.1905

INCH AZNTH INCH 7|N[ L-| 7|N[ INJ LAY INJ LONG INJ RT ASC JNJ AZNTM INJ TIN[ PO CsT TIN INJ _ LAT INJ Z LONG

IO.00 • 16 tl •4?6.1t *•4.84 $8.78 3•7.•1 105.85 • 5? 39 1876.7 -22.79 50.78

90.00 17 •1 J4 4351,07 A,80 UK_,43 $_3.51 6_.0? 18 53 48 5751.1 1.12 175.78

1OO.00 3 43 55 •194,45 *•5,83 37.74 3•6.02 105.36 4 _O 27 1594.4 -25.59 Z_.74

100.00 16 _ 25 4108.54 5.0I I_f,O_ 3•3.01 _0.65 19 44 55 5308.5 1.85 155,54

I10.OO 5 9 S 1987.31 -28,61 17,28 3_5.98 109,57 5 36 21 1557.5 -25.67 9.3_

110.O_ )9 30 44 38_.44 0.19 147,73 3•1.55 56.70 20 56 22 3338.4 $.75 141.45

_IFF[RI[NTIAL CO_R[CTION_ NID-C.,_U_S£ [X[CuTION ACCURACY ORBIT DET[RNINATION ACCURACY

YDC -.4_6| TRA -.5574 7C3-6,945_ 8AU i.0?S! IGT 4085.0 IGR 485.4 683 2•0.5 ST 852.7 SR ¢ZDI.4 58 575.!

ROK .II 79 RRA .056_ RC3 -.$336 rAU .04836 Rff7 ,7517 RRF .7780 RTF .9164 CRT o.9543 CR$ .9127 CST -,8368

FOE -.4018 _RA .510• FC3-3.6915 BSP 15•9_ IG_ 4_09.8 823 .1306 815 .917| LSA 932.Z NSA 195.9 SSA 41.8

BO[ .483? MA .5805 8C3 $.97_3 KSP -737 9GJ 4890.5 $82 519.2 THA 4.29 ELI 974.Z ELI 58.7 ALF 167.24

L_UNCN DAY[ NAY _ I SNS4 FLIGHT TIN[ 16Z.O0 ARRIVAL 0AYE OCT 15 1_64

_[LIOC[NTRIC CONIC 01$TANC[ 413.577

NL 150.84 LAL .00 LOL _5.50 VL E$.444 GAL -1.?5 AZL 91.44 t_EA 2_9.70 SMA IES.Zl [CC .Z0690 INC 1.458_ VI _9.520

NP 101.61 LAP 1.10 LOP 95.19 VP 37.513 GAP 9.79 AZP 89.0? TAL 186.75 YAP 55.45 RCA 99.$7 APO 151.21 vZ _5._15

NC 157.25f GL -11.29 GP ol5.49 ZAL Ill.14 ZAP 155.10 EVS 325.94 ZA£ I$1._ [7[ 191._$ ZAC 64.50 [TC Z67.84 CLP-IGZ.?I

PLAN(TOC[NTRIC CONIC

C$ 11.509 VHL 5.565 OLA IO.Zl RAL 113.85 RAO 65i7.4 V[L 11.5•9 PTH _.01 VNP 6.5•7 DPA 10.14 RAP 115.01 [CC 1.1094

LN_H AZNYH LNCH TIN[ L-I TIN[ |NJ LAY |NJ LONG INJ RT ASC |NJ AZMTH INJ TIN[ PO CST TIN INJ _ LAT INJ Z LONG

tO.OO Z 43 24 2412,93 -25°$4 54°45 52_.58 105.76 5 25 57 1912.9 -Z1.44 46.59

S)O.O0 17 17 15 4412.39 8.$4 183.M 326.2• 6•.45 18 30 45 5612.4 3.10 177.ZO

]DO.OO 4 9 40 ZI$4.E$ -E4._O 53.14 529.07 107.E5 4 45 25 1554.3 -ZE.Z0 _5.01

100.00 18 53 30 4166.28 7.75 1$5,31 5•5.74 61.05 19 4Z 56 5556.3 3.80 158.?Z

It0,00 9 £9 33 166A.75 -Z?,$S 15.1'0 3•0.07 111.35 6 0 57 1_84.9 -Z4.21 5.95

110.00 19 _0 15 3998.56 10,05 150,4• S•4,33 57,15 20 36 44 3398.$ 5.65 144.0_

D|FF[RENTIAL C_WR[C7IONJ NiD-COt_8_ [v rCUT|ON ACCURACY O8817 0£T[RNINATION ACCURACY

TO[ -.571_ YRA -.44_0 TC3-7.08_0 8A43 1.0_53 _T 4_67.5 SGR 475.6 $85 223.$ ST 10OZ.• SR 207.7 S8 423.?

ROE .IZ09 R_A .0_6 RC5 -.6103 FAU .04?03 R_T .7_O1 _ ,7409 RTF .9165 CRT -.9773 CRS .9032 CSY -.8877

FOE -.4433 FRA .3655 FC3-3.5374 B_'P 15574 _ 4090.1R Z3 .11_3 RI3 .9170 LSA 1091.8 NSA t�E._ SSA 40.3

60[ .5855 MA .45•3 8C3 7.1192 rip -?ZID SGI 4879.• $G_ 3•0.9 7HA _.97 ELI 1022.5 EL• 43._ ALF 168.53

LAt,_NCH OAT[ NAY $ 194_4 FLIGHT T|MI[ I_l.00 ARRIVAL OAT[ OCT 17 1964

_I[LIOC[NTRIC CONIC

RL 150,94 LAL .00

RP 107,59 LAP I,•8

RC 159._O GL -12.94

PLAN_TOC[NTRIC CONIC

C3 11.505 V_L 3.M

INCH AZMT_ LN<H TIN[

_O.O0 3 9 36

• 0.00 17 14 40

100.00 4 35 A

100.00 16 31 56

110.00 5 52 34

110.OO 19 30 54

OIFFSRI[NTIAL C_i_ll_CYl_

TD[ -.$745 TRA -.3255 YC3-?.1_1 8AU 1.1110

NO( .1_45 RWA .078E RC3 -,5672 rAU .04472

FOE -.4606 FRA ,4191 FC3-3,3650 8SP 15054

DO[ .6656 MA .33_0 _C5 7._•31 FSP °?04

0/STANCE 4?9.310

LO_ !_5._ VL _l._ll GAL ol.35 AZL 81.60 NCt 23•.94 _4A 124.96 ECC .ZO816 INC 1.5999 vt Z9.520

LOP 1_.43 VP 37.483 GAP 8,0_ AZP 80.04 TAL 185.13 YAP 50.07 RCA 99.8• APO 151.10 VZ 35.EZZ

GP -i•.$I ZAL 10?,86 ZAP I SA),SI [76 3•5.9• ZA[ J 3I.•l [T[ 180.52 ZAC 65.57 [TC 267.28 CLP-163.?Z

DLA 6.41RAL Ill._0 RAO i3i7,4 V_b 11,520 PTH •.01 VHP $.452 OPA 10.76 NAP 115.31 [CC 1.1893

L-| YIN[ INJ LAY |NJ _ON_ /NJ RT A$C INJ AZMTH |NJ T|N[ POCST TIN INJ Z LAT INJ Z LONG

E354.•2 o_•.68 S0,53 331,79 107,41 3 49 53 1754._ -20.10 42.81

44"/'0,94 9.6? 187,2| 3•8,15 6•,8d 18 •9 I1 _70,9 4.97 ]80,49

• 0?8o?_ -25.15 •0.93 33|.40 10_.86 5 9 45 1478.7 -Z083 ZZ.Z5

4•21,$? 9.54 |eO.A• 3•0.60 61,54 19 4• 18 3'6•1.7 5°66 1S].78

|9N,0tl -29,11 10.4? 330,41 11_,|9 6 _3 IZ 1256.1 -ZZ.78 Z.89

4037.07 11.83 |53.05 32?.32 5?.69 _ 38 ]1 3437.1 7.45 J48.65

NID-C_MI_ IX[CUT/ON ACCURACY CRSZT 0[T[I_I|_TION ACCURACY

_GT S045.6 6GR 4'/'0.2 SG3 219.Z ST 1160.6 SR 2J4.Z SR 46g.?

RRT .(4?4 _r .7031RTF .9167 CRT -.9624 CRS :8926 C$? o.9202

$(4 S0_?.3 R_3 .0065 R13 .9171 LSA 1256.0 _$A 173.0 SRA 58.8

$GI _O5_,0 $82 340.8 THA 5.69 (LJ IJ79.8 ELI 39.4 ALF J69.71

1817



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0AT[ NAY 6 lINI4 FL|G_T FIN[ |_.00 ARRIVAL 0AlE OCY 19 1964

_[LIOC[NT/IC CONIC 0IITAM¢[ 4iS.lit

RL 150.14 LAL .00 LOL nS.S0 VL Ei.}11 GAL -.84 AZL 1l.?5 HCA I}$.II IdiA 114.64 ECC .1116} INC 1.7414 Vl Z0.SZ0

RP IO?.S? LAP 1.4S LOP J0l.ll VP 37.45} GAP I.}? AlP II.0} TAL ll}.$Z TAP }S.?0 NCA P|.£S APO 151.01 VZ $S.Z_t

RC ]tl.}S$ GL -i$.ll GP -ll.14 ZAL 104o41 ZAP JlOt?5 ETI }IS.?! EA[ l}l.10 ETE liS.I5 ZAC IS.iS ETC •SI.T} CLP-II4.?I

PLANE TOIENTml C CONIC

C$ lJ.Slt W4L },40| OLA I.t4 RAL 118.15 WAO I$1?.4 V[L lI.SS| PTN •.01 VHP I.}15 DPA II. p} RAP 11?.63 [CC 1.1t04

LNCH A•NTN LNCH Y|N( L-I TIN[ |NJ tAY |NJ LONG ZNJ N? AS¢ |NJ A_qiTH INJ TIN( PO CST ?IN INJ I LAT INJ £ LONG

_0.00 } }S El •llt.?l -11.54 41.t5 }}4.4} J_l.i4 4 13 4I liit.I -|S.?? }6.]?

90.00 IT JS 66 451?.?0 10.41 1_0.4? }3,.}l 63.56 tl •l 4? }667.? 6.?? 11}.16

100.OO 4 St }} ZOl?.i} -L_.4} _l.SS }}4.08 JlO.l? S }} 40 141?.l -18.46 16.01

100.00 II }l El 4,?5.54 |].l? 171.4# }}|.ti I•.J} IS 4• 4§ _75.5 ?.45 164.??

110.00 6 IS •4 lYB0.t4 -•4.17 7.5} 33}.00 1J4.,4 S 4S 14 l]90.i "_|.}S .11

110.00 16 3, _J 40e4.61 13.54 lS}.N }30.5} SI.}I El 40 }} }4t4.6 }.IS 14S.19

OIFF[R[NTIAL CGN_[CTI¢I_J HID-COURt[ [X[CUY|ON ACCUNACY ORIIY DET[RNINATION ACCURACy

TO[ -.??ST T#A -.Ill4 T(}-?.•4,} ,AU 1.1644 IGY }liJ.I _ 4i5.1 IS} Ill.6 6Y I}10.1 SR I11.6 $6 610.}

NO[ .Jilt RNA .0tOO R¢} -.Sill FAU .041]O NmT .15,t |mr .Nil RTF .ills CRY -.6777 CR6 .ilOS C6Y -.6410

FOE -.5116 FNA .4ill fC$-}.|iSi II_ leO4? _ S13,.8 NZ3 .08}? Nl} .6160 LiA Ii,,.S N6A 166.0 6SA 37.4

NE .?671 IMA .I! t } IC} ?.l?Ol FIP -tl• IS| 5JZ0.? _ 351.1 TH& }.46 ELI 1337.8 EL• 46.0 ALF 170.67

¢A_q_CH OAT£ NAY 6 1144 FLIGHT TIN| ltl.00 ARRIVAL 0AT£ OCT I! 1664

_[LIOIENrliZC CONIC O|iTANIE AgO._l

RL 160.64 LJL .00 LOL IIS.50 VL 11.,87 GAL o.51 AlL J1.88 _ ,}8.A• 114A |14.36 ECC .61410 INC |.ill0 vl |6.510

lip I0?.SS LAP I._ LOP J04.D0 VP }?°4,5 GAP 8.iT AZP ,8.04 TAL 181.80 TAP 61.}• RCA 17.68 APO 150.66 V£ }5.£$5

liC IS}.$5t GL -14ol5 GP -II.1O ZAL IOJ.04 lAP 14].J_ ETi _S.}i •AE 131.18 ETE lIS.•? ZAC t?.47 [TC t66.16 CLP-IG5.68

PLAN(TOCENTR J ¢ CONIC

C3 11.?07 _ 3.411 OLA 4.1NI RA_. II,.ll WAS Ill?.4 V[L 11.537 PTH •.0l VS_P I.?•l OPA 11.57 RAP 118.66 [CC 1.1927

LNCH AZNTN LN(H T|N( L-| TIN( INJ LAY |NJ L_NG INJ NT AI_ INJ AZNTH INJ TIN( PO CIT TIN INJ • LAT INJ • LONG

IO.00 4 0 40 L_49.11 -Z0.H 43.M 3}7.•f ll0.08 4 38 S llAi.l -17.47 }t.El

K.O0 17 If 5? 45,3._ II.O_ 183.?1 565.if 14.18 18 18 L_ 3916.} S.51 186.85

100.00 5 14 I] li?_.ll -II._ ,5.48 5}8.85 Ill.SO 5 57 _ 1376.• -11.16 16.05

100.00 18 St 5? 43El.48 18._4 174.3} 3}}.IS _.86 18 44 5 }?11.5 8.16 167.75

110.00 e $7 SO 1748.7? -13.17 4.85 3}5.81 115.41 ? ? ? ll41.1 -_0.05 }57.56

110.00 19 3A 4, 41}1._ I5.•l IS,.L_ 33}._4 S6.OI EO 4} 41 }5}!.? 10.96 Ill ,?_

01FIrERENT|AL CCW/_[CT|_N_ NI0-C_uNK [_rCUTION ACCURACY _Q, IT DEY[NNINkTION ACCURACY

?DE -.6651 ?RA -.Oil} TC_-?.L_03 8AiJ J.1385 _GT 5185.9 _ 411.6 iS} _06.4 ST 14_0.0 SR _Et._ S$ 550.6

liO[ .1316 RRA .100} RC3 -.56Y8 IrAu .OAOI? RNT .iI_P RRF .6_18 RTF .9180 CRY -.8t79 CN6 .8706 CIT -.6S66

F0E -.54}1 FliA .S|48 FCi-•.8?0S 8SP ll}ll _ 5_01.0 _} .070} RI} .618} aiA I}St.4 NiA lt0.E IIA )5.n

601 r .6651 MA .1117 8C} ?°'80• FIP -_4_ SG! 5183.4 iS• 311.8 THA }.18 ELI 1506.} ELf 56.? ALF i11 .55

LAUNCH DaTE NAY S 19_4 FLIGHT TIN( !70.00 ARRIVAL OAT[ OCY _3 1964

_[L IO¢[_T_1C C_lC

RL I$0._4 LAL .O0

RP 107.56 LAP I.?S

• C 1_5._66 _L -15.46

PLAN(TOCENTNIC CONIC

C3 11.6•6 VHL 3.454

LNCH AZNTH LN_4 TIN[

• 0.00 4 IS 3?

_O.00 17 13 l}

I00.00 $ 46 31

100.00 li $} 10

110.00 ? 0 II

110.00 16 $? 46

O| FFEIIENT IAL CCWN(C ? |OM_

TOar-l.00Sl TNA .060_ TC3-?,14S7 _ 1.1_4

RO[ .1}16 RNA .|O_f /¢3 *.liSA r_iJ .0Nil

FO[ -.57,1 FRA .65OO FC1-1.?147 BIP 11785

60[ 1.0|46 MA .14_3 ,¢} ?.ll40 FIP -I?O

O/STAIK[ 4St. ?IS

LO_ _5.50 VL _._ GAL -._ AZL 6•.01 HCA 141.it _qA !•4.01 ECC .•1718 INC £.0147 Vl _9.5_0

LOP 106.15 VP }7.381 GAP S._J AlP It.0? TAL |80.18 TAP tl.34 #CA S?.0? _PQ 160.64 V£ $S._41

GP -JO.5S ZAL 67.54 •AP 163.06 ITS 364.81 ZAE 131.17 ETE Jtl.?i ZAC &l.3} [TC •65.63 CLP*IGG.SZ

OLA 3.35 li_L J66.16 NAO tS6?.S V_L II.Sii PTN l.O• VNP 6.874 DPA 11.76 IAP 16'£.36 ECC 1.1663

_-I T|N( INJ bAT |NJ L_NG INJ NT A_ |NJ A_iTH INJ TIN( PO CIT TIN INJ _ LAT INJ _ LONG

_0,.03 -JS.•t 40._ 340._ lli.t? S • 16 160•.0 -16.•1 35.$4

4631.•4 IS.II IN.N }}8.,I 14.67 11 50 41 4058.• 10.•0 I_0.00

15}4;_ -_O.I} _0._4 338._1 |ll.5t t _0 46 !}}4.6 -IS.D1 15.$4

4_10.1, 14.54 I??.S8 35".13 I}.S6 IS 46 II }?tO.S 10.it I?0.?Z

170,.76 -EI.SI ,.4, }38.,1 Ill.i} ? 18 51 1109.6 -18.?6 }55.£7

4170.41 16.83 1t0.85 337.55 S,.10 _0 47 18 3571.5 1_.66 154._8

N|O-COU_[ EX[CU?|ON ACCt_ACY ORIIT OETERNINATION ACCURACY

SGT S_77.5 I_Q 45_.8 iS} £01.} ST 1675.0 M 16}.6 86 565.4

RRT .58_4 _ .5J07 RTF .6,15 CRY *.$565 CRS .8654 CiT -.6$6_

S,_?.S N_} .0648 Wl} .S_,? LiA i?$5.} NiA 154.3 $6A 34.0

KI 5_84.5 IG_ S71.0 THA •.86 EL I 1686.9 EL_ 6?.6 ALF 17_.$6

LAUNCN OAT[ NAY I ll_4 IrL.|GHT TIN| I?_.00 ARRIVAL OAY[ OCT Z§ 1664

_[_|OCENT/IC C.¢N|¢

RL 160.64 LAL .00

m* lO?.}l LAP 1.85

RC 167.361GL -IS.IS

PLAN[TOC[NTR|¢ ¢ON|¢

¢3 If,140 _ 3.41PIP

LNC_ AZNTff LlKN T|N(

60.00 4 SO 15

IO.00 17 14 }l

100.00 6 18 IS

100.00 18 3S !

II0.OO ? El }_

110.00 16 41 14

OifF[KNTI_L CC_q[CT|N

?DE-I.IOI} ?NA .1_4_ YC$-?.J0_$ Id4J J.liS5

NO[ .1436 RNA .1,18'RC3 *.4ill FAU .03S?J

rOE -.SS_l FliA .ells FC}*!.$$01 liP ll?it

80( 1.116i MA .l_ 8C} ?.lElt FiP -IS}

D|ITAIK[ S01.4S4

_OL IIS.SO VL _1,185 GAL ._l A•L !_.14 HIA _46._0 iNA

LOP |lJ._ VP 37.)_1 GAP I0.M a•P 88.13 TAL l?l.li TAP

GP -10.06 ZAL 13.t_ lAP 144.07 ETi }'4.07 Z_d[ 151.16 ET[

1_$.?0 [CC .IEO}• IlK 1.13il Vl •8.5E0

M.}l _C& St.44 APO I50.8S V• }5.Eil

l_.1I ZAC iS.14 [T C ITS.08 CLP-167.55

DLA I.?? tAL |'l._ RiO ISl?._ V[L JIoS_O PTH I.O• Flip ?.O}l 0PA 11._ liAP 114.?s ECC 1.£014

b-| TIN( |NJ LAT INJ LONG |NJ R? &$C |NJ AZNTH |NJ T|N( POCIT TIN INJ • LAT JNJ I _ONG

11_.43 -18.|? 37.N 34}._ IJ,.I0 5 't 13 ISSl.d -15.01 _0.?0

40_,.74 15.13 £00.EO $43.0} 15.,4 18 5• 44 408•.7 11.84 165.16

1683.40 -16.05 18.08 _3.63 113.48 S 43 68 1183.4 -15.?1 10.87

4433.01 16.10 I_O.M _,.ll 64.4? 16 A8 $5 _033.0 11.53 173.71

li?3.N -ll.41 .El 341.04 117.31 ? 50 •1 1073.6 -17.56 353.16

4,IS.El 18.4J JI1.1_i _41.36 _0.tI El SI 48 }t•S.} 14.$? J36.66

N|0-C_M_[ [X((UT|ON ACCUMACY ORBIT DET[RNINA?ION ACCURACy

8GY $3||.S _ 4Sl.t SG3 184.t ST J867.4 6R E46.8 $6 616.}

RRT .5603 R_ r .5514 RTF .8187 CRT -.8411 CR$ .848t CiT -.$740

JG8 6331.' Eli .05]1RJ} .8188 LSA 18}6.0 NiA 164.9 $$A 31.3

SGI 5}|?.} 6C_ 381.1 TffA Z.?• ELI 1641.? [LZ 81.1ALF 171.86

l|18



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUklH O,_Y£ NAY I li344

_EL ]O(:KNTIIC r,<_ ] C

t11, 150.•4 L,tL .00

IP 107.$0 LAP Z.I0

lC 111.$_i GL -]I,71

PLAN[YOC(NY#]¢ CONIC

C3- 18.i53 VHL ),557

LNCJ4 AZNTN LN_H T|N[

I0.00 S 14 •Jr

• 0.00 17 II IS

100.00 • 35 S•

100.00 I1 57

_]0._O • ,14 30

110.00 l• 4$ 17

FL;r,_T ?IN[ ]74o00 ARN]VAL OAT[ OCT _7 1914

OIITIMC[ S0•.J•S

L(_ _$.50 +L fl.134 IlL .•5 AZL •Z.|5 KA ZI•,]! M+

LQP 114.13 VP $?.$1• G£P 10.13 AlP t•,ZO TAL ]?T.0$ T+P

GP -•.54 ZAL 90,44 ZAP IS].0• [iS $Z$.]$ Z_[ 131,15 it[

]!$.$9 [CC .tl371 INC _.ZS]?

_.]9 /CA 95.79 APO ]$].00

1•1._0 ZAC 19.9_ [TC _•4,54

DLA .15 NAL 1313.•5 RA0 1517.5 V_L I1.57• PTH Z,O£ V_P 7.196 0PA ]l.•t NAP 1Z7,15

L-i T]N[ |NJ LAT |NJ LONG IN] NT AIC |NJ AZNTH IN] TIN[ P• CST TIN |NJ r LET

Iil•._ -17.|£ $5.4• 547.01 IIZ.10 5 4• 50 1518.4 -13.97

4741oN 11.71 _}.4• }41.•• 1t.•0 11 }5 If 4|4T.0 15.4}

1995.e0 -I•,0l 15.75 _•.N 114,£f 7 • ss 1t55.6 -!a.51

44•4.•5 17.10 ll$,l] _ii.$? 65.44 19 $_ ]4 _1•4.• 14.14

J_J.|• -_.}T }_.14 343.43 ]1•.0• • 11 $1 I041.I -11.45

4171,1• ]•,•S ]M.4l _4S.33 il,i5 _0 56 40 3tTl.£ 16.01

v] £S.SZO

vt 53._50

CLP-160.46

[CC 1.Z082

IN] Z LONG

t8.51

191.35

8.64

I?G.75

551,30

159.5Z

0]FF[t[MTIAL CCRR[CTIN MJO*C(_ItlM[ £X[CUTION ACCURACY

YD[-J .II•l 7RA .Ill| YC_-S.•_?9 _LAU |.|T I| J_Y $_13.• _ 4S4+• $03 ]BB.9

NO[ .14•_ mlA .13f• N¢$ -,4501 FAU .03_1 _lt ,515T + .5|M RTF ,•Z0I

FO[ -,l|H FIE .iSN FC$-£._1 IV t••l• N 551_.• R_3 .0430 113 ,•_Gf

t_:m OAT[ NAY • 11t4 FLIGHT TIR IT•,00

_q[LIOCKNTRIC C_C 0[STA_[ SI$.ISO

• L 190.•4 LAL .00 LOL _5.50 VL _,034 GAL 1._5 AZL _._• HCA _5Z,_9 _/4A 1_3.0• [CC ,_T•?

RP 107.4• LAP _._5 LOP 1|?.80 VP 9T._l_ GAP |0,•? AZP II._l TAL ITS.40 TAP •T.80 RCA _$.1]

lC 171 ,Ill GL -17.L_ G? -•.i| IAL I•.M lAP IN,0] [T• 3_| .IT ZA[ 1 }|,14 [7[ 1•7.54 ZAC ?0.66

PLAN[TOCI_•mlC CONIC

C$ l$.]_O VHL 9°•_O OLA -|,_1RAL ]$S,_ RAO •5IT,S V[L 11.600 PTH _,03 WAP ?.370 0PA ]1,•5

bNIN AZNTN LNCH TINK L-| TIN[ IN] LET IN] L_NG IN] NT AS• IN] AZNTH IN] T|N[ POC•T TIN

10.00 5 31 £4 I011,I$ -1•,14 $$.£5 3S0.•T 1]_,5• • 15 • 14•1,•

I0,00 IT l• _0 41_O.f/ If,IS _01.M $$1,10 IT.t? l• M 31 4_00.+

IGO.OO • S• 11 I•11,$5 -11,04 l},•? $90.35 lll,•4 ?39 $I 1£Z1.4

100.00 • 40 14 4$_1.T9 19,0_ I••,H 350.6• 6•.S1 I• S• I $•$6.9

110,00 • • • Jill.F7 -l•.4l $S•.S0 _I.f• JI8,P0 8 $3 O 1011.8

II0.00 l• 4• S• 43|•.10 f1.44 11•.+5 34t,47 6f,?+ fl I 51 )719.1

01FFKII(NT|AL ¢_[C•IOM NI0-C,0uRIM[ [X[CUTION ACCURACY

TO[-I,54T? •NA ,11•9 TC$-I,?_$S _AU 1,]•_0 _T 51|•.• •C,_ 45_,8 SO| |•_.$

RD£ .J$?] R#A .14_4 #¢3 -,4J14 FAU .O_]•_ Rift .4113 _ .476• RTF ,•_J•

rO_ -.15•5 FRA .6_9t FC$-I.OTI• •$P 171_9 I_B 5435.7 R£3 .034• R]$ ,gill

OO[ 1.55_1 ME .1451 8C5 I.T•G$ FSP -5•• SGI $4ZI.Z •GI 5gNS.• THA Z.•Z

_R•IT 0[T[RNINATION ACCURACY

• Y ]•9J.$ M ZSD.I $$ _4_,9

CNT -.9_69 CR$ .15•0 CSy -.9795

LSA _10_.6 NSA 155.0 $SA 50.5

ILl 2'005.0 [L_ 95._ _L_ 175.35

ARRIVAL OAT[ OCT _9 1964

|NC _.56Z3 vl _9.5_0

APO 151.O• v_ ]5.354

[TC _•4.01CLP-1•9._6

RAP 1Z•.5• £CC I,Z169

IN] _ LAT IN] _ LONG

-1_.•_ Z•.15

14.•7 ]•_.57

-15.54 G.65

15.•9 17_.7•

-15.44 549.•1

17.•Z 1•_.Z1

ON•IT 0[T[RNINAT|ON A¢CURACY

CRT -.913_ CR$ ._510 CST -.985_

L•A Z_•5,4 NSA 155.5 SSA Zl.?

ELl Z165.3 EL| 1Ol.J ALF 175.76

LAUNCN OAT[ NAY 6 1_A4 FL|G*91r TIM_ 17•o00 ANR|VAL OAT[ _T 51 1964

HELIOCENTRIC CONIC

tL 150._4 LAL .00

tP 107.41 LAP Z.5•

• ( 175.£Z9 GL -17,54

P_JN(fOC[NTRIC CClIlC

C5 15,J54 VHL 5.71•

LNCH AZNTH LINCH T]I_

• 0.00 l ] 47

sm.oo IV Zl IZ

100.00 ? ZI 5_

100,00 11 43 4•

110,00 • I?

110.00 19 54 47

0IFFtR[NTIAb CON_[CTIONLS

TD[-].474| TRA ,9_15 T¢5-•.4•_ •AU Jo]•?)

ro[ -.i590 FNA .74£J tC_-I.l$•$ •SP 17314

80[ 1,4154 MM .1403 _¢) •.4757 F_ -51_

01STANC[ $1•.905

L(_ ZZ•.SO VL Z0.034 GEL I,_• AZL •Z.47 _CA Z55.•4 S_A ]ZI.ID [CC ,Z5153 ]NC _._$9| v! Z_.SZD

LOP 1Z1.15 VP 57.Ii5 GAP 11.5_ AZP 8•.5• TEL 173.7• TAP ••.4_ NCA 94.59 AP_ 151.£0 VZ 35.ZSG

OP -B.TZ ZAL •5,56 ZAP I_d$.•4 ITS )ZO.57 ZA[ 151.15 [T[ I•?.Z_ ZAC 71.58 [TC _65.48 CLP-170.14

OLA -Z,_ NAL 1}9.19 IE0 •567,$ VEL I1.6Z9 PTH _.04 VIA? 7,554 OPA 11.69 RAP 151.91 [CC I.ZZ??

_-i TIN( IN] LAY IN] LONG IN] RT A$¢ |NJ AZNTH IN] TIN£ P• ¢$T TIN |NJ _ L AT IN] Z LONG

_)0L$.Z? -1$.Z4 $].JP• $54.41 114.15 • 55 50 1445.5 -II.l+ t4.f4

4154.1_ 11.47 _10,]• 555.37 6•.05 11 41 ? 4_54.7 16.45 _O_.A_

17_.7• -lJ.]$ ]1.84 553.•• 115.50 ? 51 45 11_0.• -1_.53 4.86

458•.3• ZO.40 |_0._| $$4,•1 17,67 _0 0 14 5•88.4 IT._O 1•_.A8

1$15.•? -11,57 354.97 $51,17 ll•.t_ 8 55 48 t05.• -14.55 340.18

451•.08 Z_.•• ITZ.|$ $53.77 15.•8 _! ? 55 5766.1 19.1• 164.95

MID-COU_[ [XI[CuTION ACCURAC• ORBIT O[T(RN|NATION ACCUffACY

_T 54•7,| SCA_ 4_O.6 $G5 17•.] ST Z507,3 SR ZGA.G S• 699.9

_Y ,44M _ .43•7 RTF ,•_54 CRT -.•010 CR$ .8_41CST -.9871

$f_ 54•5.J R_$ .0_73 N13 ,9_5 bSA _4Z0.$ NSA 156.7 $SA _6.9

_1 5470.• $C,_ dOZ.• THA Z.II EL1Z•Ig.G [LZ ilA,Z ALF 174.09

LAUNCH OAT[ NAY $ I_ Fb|G_T T|I4_ l•O._q_ ARR|VAL OAT[ NK_V Z Ie64

tq[LIOC[_TRIC CONIC

RL 150.$4 LML .00

RP JOT.4• LAP _.$_

RC 175,147 OL -1T,74

¢5 |4,•_O ¥ffL 9.•Z$

_NIN A_NTN LN_N T|I4_

_0.00 • _A 55

$0.00 ]? _A ]•

100.00 7 44 •

100.00 ll 47

]I0.00 _ 41

110,00 I• S• 57

0IFFtlII[N•IAL ¢ONII_CT|0N•

• 0K-].t054 ?RE 1.03T0 f¢$-•,|$44 _/AJ ],L_O•T

NO( .1745 RIIA .]•54 R¢$ -.330_ FA_ .Of•T7

to( -.•?74 FRA .7•4• FC_-1.143] •_P 174•$

I0( l.l|_• MA 1,0d_ •C5 •.J•44 _SP -$•7

LQ. _$.SG VL 13._05 GEL _.40 AZL _,$7 _CA £5•.•• SNA 1£_.$1 (CC ._$•1

LOP ]_4._? VP 37._3 lAP J|.•9 AZP _•,_0 YAL J?_.J _ YAP 7].04 RCA •3.•4

0P *•._1ZAL ?•.|7 ZAP 1•7.81 (T$ $1•._• ZA( !$1.1£ (T( 1&•.lZ ZAC ?_.09

]NC Z.57£• Vl 2•.•ZD

APO ]51.57 VZ 55.238

(TC ZlZ.97 CbP-]71.11

OLA -9.•_ RAL |4_.44 RAO 4_•?.AVEL |!.••_ PTN _.0_ WtP ?.749 0PA J].4• RAP J54.53 [CC I.ZAO#

L-| TIN[ IN] L&T |NJ LONG |NJ RT A$_ |NJ AZNTN IN] T|ti[ P• C•T T|N ]NJ Z LAT IN] _ LONG

_0_0,35 -]4.44 _.$• 35•,Z• 114.•] $ 58 J• 14Z0.5 -11.00 _Z.$?

A_41.]O ZO.TA Z]3.$• $5•.Tg TO._ ]8 4• 7 4_03.] 17.B• ZO_,IO

1714.07 -15,_$ I0._4 $S7.•4 IIS.H 8 t3 30 1164.1 -I].?$ 3.5Z

4•3•.•] _1.?O 1•$.4_ $$•.$• _.•_ ZO 4 4• 405B.8 15.•4 18•.0Z

|9•$.•J -]?._£ 333.1_ 35•.4• 1]•.611 • 14 J| _•3.6 -|_.74 _46.94

44J5.04 _4,_J IT$._ 333._T •S.]4 _1 ]5 _0 3813.0 ZO.70 1•7.75

NIO-COU_I_ IX[CUT|ON ACCURACY ON•|T O(T[RNINATION ACCURACY

$_T 530•.• _,R 44#.0 $0_ 17_,# $• Z430.9 Mt £7Z.] •$ 719.8

_tT .411• RRF .40L'6 N•r o$Z43 CRT -.98•7 CR$ .•]81 CST -.•$95

_G_ $$_•,1R_3 .OlJ8 RI3 ,•t4• L•A Z$$5.9 N•A 155.9 $$A Z5.5

• G] 53J$.0 _G_ 408oi •HA 1.•$ ILl Z4•Z.9 £L_ 1Z5.• ALF I74._4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 19641

LAkHUCN OATE NAY • 1_4 FLI_AT TiI_. IS2.O0 ARRIVAL DATE NOv 4 ,19e4

J4(L IOCENfRfC CCRIC

m- 150.14 LAL .OO LOL _S.SO VL

Re 107.47 LAP 2.65 LOP 127.•Z vP

RC 177,045 GL -17,•2 GP -S.0• ZAL

PLAN(TOC(NTRIC CONIC

C$ 15.50• YHL $.046

LNCN AZRTM LNCM TIN|

gO.D0 • 4• 44

JPO.O0 17 27 44

lO0. O0 • 5 $0

100.00 I• $1 33

1 IO.00 f • 1t

;;0.00 Z0 5 ZZ

OIrlrERI[NTIAL C¢ItR(C ? l (:Sill

r0(-;.735• IRA I.Zlk211 TCS-5.S0eO I_J J.Zllt

R0[ .JSSY RRA .I?ZP RC5 -.5155 IrAu .0254111

FOE -.••_14 FRA .SEll• FCS-I.4$?S 81k e 17566

_)lr J .?43e MA 1,Z747 4CS 5,$14• FJ_ -5411

DISTANCE 550.71•

25°1157 •At, 2.11• AZb 112.•7 NCA 2•2.15 SNA 11_2.22 (CC ,2A025 INC _.•1A1 Vl 211.520

37.200 GAP I2.0D A2P $11.•5 TAL 170.55 TAP 72.•• RCA 92.•• APO 151,59 V2 55,260

?•.44 ZiP 1•4J.64 (T$ 5[•.00 ZA( 1_J1.12 (T( IS•°•• ZAC 72,76 (TC 262.4? CLP-IT|.II?

0t,A -5.16 RAt. 145.65 4AO 6567.• v(t, 11.?05 PTH 2.0• YHP ?.t555 OPA 11.1• RAP 156.•0 (CC 1.2565

L-| TEN( INJ •,AT |NJ LONG JNJ 61' AS( |NJ AZNI"N IN| YII4_ P• C•T TEN IN| 2 •.AT IN| 2 LGNG

I'I1115.410 -IS,75 21,00 2.IS 115,01 7 _0 0 15115.• -10.25 21.14

4H1.1_1 Z1.111 217.04 4,51 71.8| 15 S0 2? 43•1 .l 19,20 Z'015,41

1741,55 -I4.M 1.90 I.$1 11•.55 • 34 40 !141.5 -12°02 2.02

4•110.112 2£ • 11| I Slid. ?S 5.114 ?0.2• Z0 11 44 40110.11 20.01 1 |11. Z0

1545.J5 -1 ?.LPO _2.61 .40 |20.01 9 54 4 945.1 -15.08 345.92

4456._ql 25.5• 176,10 2.78 •4.49 21 !11 42 _59.9 22.1• 170.•0

N|O-C(_uR_[ (K[CUTION ACCA)RACY DE•IT DETERN|NJTION ACCURACY

SGT 5544.0 $Cd_ 445,_ •G5 1117.5 ST 25711.• SR £T11.9 $S ?$5.4

RNT .5762 _ ,_HSSO RTI r .112•5 CRY -.•7116 CRS ,•150 CST o.9914

• GO 5561.S RZ5 .0|•7 RI$ .112•5 L•A 2•112.2 N•A 161 .• •SA P$.T

SGI 554•.5 SC,Z 412.5 THA 1.74 £L1 25111.• EL2 132.• ALl r 174.55

LAU*KH 0AT( MAY • IHA IrL|_T fiNE IS4.00 ARRIYAI. DATE NOV • 1964

_(L IC((mTRIC CONIC

m. 150.114 LAL .00

107.47 t,AP _.?S

RC 17•.•26 Gi. -17.•I

PI.AN_ ToCIrNTR| C CONIC

C5 14. 724 V_ 4.0110

LNCff AZkiTN LNCN ?|N_

IK).O0 ? • •

90.00 17 $1 $S

1OO.OO • 1_

100.O0 IS 55 $S

110.00 • 2T St

l i0.00 !0 If 0

O|$TANC[ 556.285

•,St. _5.50 VL 25.869 GAb 5.55 AZb 42.?? HCA _65.$8 lisa 121.94 ECC .24526

t,OP I30.S? VP S?.iG? GAP 12,48 AZP SJ.?8 YAt, I68,112 TAP 74.50 RCA 112,04

GP -?.?SZAL 75.|E ZAP 1611.43 (TS 314,$5 ZA( ISI.II (T( 184.41ZAC ?5.45

OLA -S.SI RAt, |4S.SI RAO 6567.? tl[_ 11.752 PTff 2.07 VHP S.174 0P& 10.•0

k-| YEN[ |MJ LAT IN| LONG IN| RY ASC IN| AZNTH IN| TII4_ P• CIT T|N

1ST•.4• -15.14 _•._t •.St 1|5.51 ? 41 4 1375.5

SO|),_ 25.00 _20.SO •.114 ?5.02 J8 55 • 441 5,?

1?22.?S -14.11 ?.81 5,|• 116.63 11 55 11 1122.?

4?4I.SI 24.04 L_0.I4 11.54 71.117 Z0 14 55 4141.•

|5_O.64 -16._0 5Sl.?? 4.40 1_O.27 S 55 21 1150.4

4501.S5 re,?11 ISI.I? ?.46 •?.95 21 26 ? 3906.5

fNC Z.7740 Vl zg.520

APO 151.85 V2 55.260

(TC 261.97 CLP-IT2.SZ

RAP 139.Zl ECC I._TSZ

IN| 2 •,AT JNJ 2 LONG

-11.•2 111._6

20.46 Z12.T5

-10.63 .96

21.51 1112.40

-12.55 545.12

25.56 17_.49

• HALT O£T(f_41NATIO*4 ACCURACY

ST 2700.• SR 28?.6 S• 749.1

CRT -.0715 CRS .8100 CST ".9929

L•A 2812,5 NSA 161.7 $SA 2Z.Z

ELI 2712.4 (t,2 140.4 ALF 174.68

OIfFEREMTIAt, CONNI[CTIOI_• NIO-C_UIII( E_CUTION ACC_JRAC¥

YO(-l.•?14 TRA 1.4_1,• TC3*5.45_ 4A_ !.2179 _Y _S?S.S •GR A41.B •G5 1•2.4

ROE .11177 R_A .1114 Re5 -.2116 FAU .02410 RRT .]402 _ .5284 RTF .112114

FOE -.?0_P FRA .ST00 FC5-1._4?? ASP 17750 SG_ 55_7,5 R_5 .0120 R15 ._284

80( 1.8811 ORA 1.5098 8C$ 5.A472 rsP -535 SGI 5501,11 $G2 A15.3 TH_ 1,55

LAUNCH DAY( NAY 4 1_14 FLIGHT TIN( 186.00 ARRIVA_ DATE NOV 8 1_64

_[LIO(ENTRfC CONIC DIS?ARC( 541,?65

NL IS0.114 LAL .00 L(X. Z_S.50 VL 25.111 GAL 4.17 AZt, 112.•? HCA 2••+•2 _tlA 2.•7211 VJ 29.52D

NP 10?.47 LAP 2._7 LOP 154.12 VP S?.|54 GAP 12.91 AZP 611.113 TAL 16?.31 TAP 152.17 V2 )S.260

RC 180.762 GL *17.16 CP -7.52 ZAL •9.611 2AP 170.111 (Y$ $11.?? 2A( 131.11 [T( _61,50 CLP-|?3.G7

PLAN[TO(INTRIC CONIC

C_ J|.017 VHk 4._51 0LA -7.$11 RAL ISI.t_ #A0 •S•?.T V(L 11.$09 PTH _._11 VNP •.40? DPA 10.36 flaP

LNCN AZNTN LNCN TEN[ b-I TEN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

90.00 7 2• 42 111511._• -12.17 £5.115 10.411 115.54 8 1 _1

fO.O0 17 _5 5• _O65._O 15._ 225._51 15.66 Y4.411 I11 0 I

I00.00 • 41 50 I7011.50 *IS.S? 1.11G 11.117 116.14 11 14 5S

100.00 11 0 24 47111.110 IS.0? _5.51 15.51 ?5.16 _ _O 11

1J0.00 11 41 51 15111.4• -11.$5 351.1? 8.4? 120.45 10 11 511

110.00 _0 11 + 4552,110 27.114 144._1 12.25 411.64 21 52 42

Ol_F(R(NTXAL CO_R(CYION• NIO-COU_ (K(CuTION ACC@RACY

T0(+_.0124 TRA |.7486 TC_-5.0554 4A_J 1,22_S S_T 5610.4 _R 45_.0 _5 157.5

NO( .2115 _A .1•_E RE• -,E464 FAU .02_54 _Y ._O_ _ .21116 RTF ,9_05

FO( -.7_5l WRA .fEll W¢$-1.0730 86P IPSfl sr_ 5427.5 l_5 .O07_ RI$ °_$05

• o( _.0234 MA 1.7566 8C5 5.0615 FSP -_21 •G! 5412.0 SG_ 4I?.Z THA 1.57

LA_4_Cff OAT[ NAY e 1_4 FLIGHT TEN( IS•.00 ARRIVAL OA T[ NOv 10 1964

_'*I[_;_C[NTRI¢ CONIC D|STANC( 547.Z15

RL 150,114 •,At, .00 t,OL _S.SO Vb _S.7114 GAb 4._ AZt, I_.S? PICA 271.87 _NA

RP 10?,41 t,AP _,47 t,OP 157,5? VP 5?,100 GAP |5._ AZP _lO,IO TAb I•5.?l TAP

RC 1t2.1121 GL +17.SO GP -7,£1 ZAt, 114,76 _AP 1?O.$4 (Y• 3OS.5| ZA( 151,10 [?[

Pt,AN[TOCINTR|C CONIC

C3 1_.644 _ 4.45_ Ot,A -I.SS RAL 154,90 HA0 05•?,S V(L 11.4?5 PYN _,II V_P

L_K_ AZ_T_ _NCN yIN( t,-| TIN( INJ ?,AT

110.O0 ? 44 I_ 1947.A£ +12.3_

110.00 I? _H_ 55 5t14.44 _4._1

100.00 _ 5 511 J•Nl.Ott -JS.SS

100.OO It 5 17 4441.40 L_.00

110.OO 10 4 _ ISIS.St -1•.1_

110.OO I'D 2_ 47 45i_.•? AS.DO

OlrW(m[mtlAL CC_R(CT|ON•

T01*_.15_11 TRA _.OI?J T¢5-4,65_4 4JUI,) |._31

/tO( .22•5 R_A .liNlO RE• -._1•5 FAU .021[_

rOE -.7560 FRA .11_56 we3 -.11100 DSP 17933

• O[ 2.1846 MA 2.0L)l_ 4¢5 4.•574 _$P -_OS

121.•? (CC .250?0 INC

75.9A RCA 91.17 APO

18•.1• ZAC 74.69 ETC

J4J.Gl [CC |.2973

P• CST T|M IN| _ LAT IN| Z LONG

1359.5 -9.16 I_.04

4465.$ 21.65 21G.I1

1108.5 -_.96 .14

41111.8 22.52 1115.G4

11L_0.0 -12,17 344.54

5952.11 24.811 176.44

(_RSIT OETERN|NATION ACCURACY

ST 2807.? SR 295,2 S• Tsg.g

CRT o.6650 CR$ .8082 CST -.9942

LSA 2gl•.• NSA IQ?.? •SA 20.9

(LI 2819.5 EL2 147,5 ALF 174.79

|21.40 (CC .256511 INC 2.6716 vl 29.520

7?.611 RCA 90.25 APO 152.55 V2 35,259

|$5._S ZAC 74.75 (TC 2•1.06 CLP-J?4._]

S.4_5 0PA 11.90 RAP 14A.00 [CC 1.5233

|NJ LONG INJ RT A$C INJ AZNTN |NJ TEN( PO C•T TEN IMJ 2 LAY INJ 2 LONG

_5._5 14,64 IIS,?O 8 ZO 50 1547.4 -_.?• 1•.$6

2_7.46 |S.44 ?6.05 111 5 10 45J•.8 22,72 21_.4•

S,57 14.14 116._11 11 55 5? 10116.1 -11.•5 5511.66

L_O_.90 |_.lJ 74.71 _O _$ 56 A241.4 25.•5 1118.•9

$50.74 12.Sl IL_0.57 10 211 52 _J5.4 -II.11_ _44.1P

1•?.44 17.07 ?|,05 21 511 2• 54118.11 2•,14 179.45

N|O-C_tJWJ_ _X_Cu?|O N ACC_IRACY OR•IT OET(RN|NATION ACCURACY

4GT $630.5 _GR 455.? $65 |52.• ST _$115.11 M )02.• $S 766.?

RRT ._5 _ .254? RTF .9524 CRT -.$565 CN• .•0•• C•Y -.9951

SG8 $647.0 R_S .00S0 N15 .9524 L$* 500•.D _$A 171.2 $SA 16.7

SS;I 5451.5 _kl;Z 4J8.0 YHA J.18 ELI 290?.6 EL2 154.2 ALF 174._5

IS20



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964 )

L*UNCH DATE NAY 6 1964 9LIGHY TIRE |80.00 ARRIVAL 047[ NOV 12 1964

N[LIOC[NTRIC CONi

RL 150.tA LAL .00

RP I0?.A8 LAP 3.06

RC 184,440 GL -17.13

RLANLTOCENTR|C CONIC

C} 21.488 VHL 4.635

LNCH AZNTH LNCH TIRE L-I T|N( INJ LAT

g49.00 8 7 5 IB$8.87 -IZ.IO

90.00 17 44 23 5|17,_0 _5.17

I00,00 9 2_ 53 I8_Z.IO -13.17

I00,00 If 10 11 4890.31 26,84

1]0.OO 10 21 47 1510,78 -I+.01

1|0.00 _0 _8 51 4844,41 _9,86

01rFERKNTIAb C,CRNtCTI(:_LS

T0[-2.3019 TRA 2,28Q7 TC3-4.157| 8AU A.ZZ41

RD[ o243J RRA ._J3 RC) -+1884 FAU .0J905

FOE -.7523 FRA .t)_IOZ F¢3 -.7477 88P 18058

BO[ 2.5148 MJ £,$O55 6C5 4.EQIZ FIP -490

OISrANC[ 551.eO7

LOt. 125.50 VL 25.748 GAL 5.50 AZL 85.0? NCA 175.12 $NA

LOP 140.8Z VP 37.061 GAP 13.84 AZP 90.27 Tab 16A.18 TAP

GP -7.07 ZAL e3.75 ZAP 17|.55 [T8 304.67 ZA[ 131,08 El[

IZ1.|3 [(C .26198 INC 3.0706 Vl Zg.SZO

71.Z5 RCA 99.28 AP_ 151.99 VZ 35.257

|J5.78 ZAC 75.39 ETC 260,58 CLP-175.35

DLA -9.Z7 lab 157.80 NAO 8567.9 VI[L 11.953 PTH 2.13 VHP 8.921 OPA 9.37 NAP 146.37 £CC 1.3536

INJ _G INJ IT A$C ZNJ AZNTH |NJ TIN(

14,78 18.88 I15.80 8 36 E4

2)0.97 23.27 77.61 19 10 30

6.01 18.33 117.08 8 51 5

ZI0.28 22.88 76,$E 2031 46

350.64 16.71 120.6| I0 46 58

180.64 Zl.86 78,72 21 48 15

NIO-COt.MS£ [mrCUTIQN ACCURACY

SGT 565Z.I SGR 428.8 SG3 IA8.0

RR7 .ZZSZ RRF .Z|85 IIF ,8348

St,8 3668.3 123 .D02I 113 .9348

8C,| 565E.8 $4_Z 417.5 rNA 1.00

POCST TIN |NJ Z baT INJ 2 LONG

1339.9 -8.5] 1r.93

4567,3 Z3.70 222.85

10_Z.! -9.44 359.ZZ

4180.3 2A.69 zoz.15

910.8 -11.83 344.0}

4044.4 _7.31 181.48

CitBIT DETERMINATION ACCURACY

St 1975.6 SR 31D.0 SS 775,0

CIT -.65S6 CI8 .8073 CST -.9959

bSA 3065.0 NSA 174.0 $SA 18.6

[hi 2_87.4 ELI 259.8 ALF 174,89

LAUNCH DATE NAY 8 |H4 FI.XG_T TIN( 18Z.00 ARRIVAL DATE NOV 14 1964

H(LIO(ENTRIC CONIC

RL 150.94 Lab .iX)

RP 107.46 LaP 3.14

RC 186.239 GL -16.80

PLAN(T_[NTI_C CONIC

C3 23.839 VHL 4.86Z

LNCH AZNTH LNCff TIN(

90.00 8 E4 47

90.00 I_ 49 4

100.00 9 41 t

100.00 19 15 24

AID.Do JO M 3
110.00 20 34 59

OZSTAN([ $37.832

bQ. P'75.50 vb 25.1'0Z GAb 6.22 AZ_ 93.17 NCA 278.36 844J

LOP 143.88 VP 37.03Z GAP 14.34 AZP 90.46 TAL |62.56 TAP

GP -6,87 ZAb 60.67 ZAP |7_.|1 [TS )00.16 ZA( 131.06 [TE

IL_.87 [CC .26993 IN(: 3.1706 vl 29.528

80.93 lea 88.15 APO 153.50 V2 _.154

185.60 2AC 76.03 ETC E60,15 CLP-ITA.19

DLA -10.0| RAb 1110.61 IA0 65_1.0 Vl[b 12.042 PTM 2.13 _P 9._6 0PA 6.80

L'| TIN( INJ bat INJ LONG |NJ RT A$C XNJ A2NTH INJ TIN( PO C$T TIN

1_38.36 --12.00 24._0 _3.11 |i5.64 8 57 3 1336.6

5216.8_ _18.34 2_4.44 26.12 78._ 18 16 1 4616.8

1610.25 -13.12 5.91 21.54 117.10 IO 9 18 1090.3

48_.48 27,57 E13.88 E7.85 77.86 ZO 37 43 4338.5

ISJ_.OA *16.06 3_0.7_ _0.87 I_0.39 JJ 3 15 _JZ.O

46_9.46 X).83 183.86 16.83 74.43 ZI 53 8 4089.3

DIFFERENTIAL C_R[CTIONS

_OE-2.A547 TRA £._917 1C3-3.8654 8AU 1._Z16

ROE .16]4 IRA ._057 fie3 -.|587 _AU .01751

rOE -.7682 rIA 1.0414 _C3 -.641I 88P 18166

80E 2.4668 8RA 2.6009 8C3 3.6_87 r$P -477

RAP 148.7_ [CC 1.3890

INJ Z LAT INJ 2 LO_l¢

-8.43 17.74

14.59 Z26.ZJ

-9.38 359.12

25.63 209.41

-11.88 344.J0

18._9 18S.Sl

_81T DETEININATI_I ACCURACY

87 3040.9 SI $16.8 SS 777.6

CRT -.8530 CIS .8067 CST -.996_

LSA 3149.7 NSA 176.5 SSA |?.S

ELI 505_.0 EL2 164.7 ALF 174.91

N|O-COI.MS( EXECUTION ACCuNACY

${7 5668.0 SGR 4Z3.A SG3 143.5

RifT .1887 R/If" .1776 RTF .9374

$(q_ 5683.8 IZ3 -,D00z tl3 .9374

SGI 3868.6 SGZ 415.7 TNA .81

LAUNCH oar( N4r G I964 FL/GHT fiN(: 184.00 ARRIVAL OA Y£ NOv 16 1964

HELI O_ENTRI_ CC_IC

RL 150.94 LAL .00

IP 107.90 LAP 3.21

RC 188.019 GL -16.51

PLANE TOC(NTRIC C(_lC

C_ Z6.143 VHL 5.113

LNCH AZNTff LNCH TJf4(

90.00 6 41 26

90.00 17 93 59

lO0.O0 9 _7 23

100,00 19 _ 40

110.00 1O 53 22

110.00 Z0 41 8

D|FF[RENTIAL C_RI_CTXCN8

TOE-2.6120 TRA Z.9088 TC3-3.483Z 6_ 1.Z183

• D£ ,2812 AWA .Z08£ RC3 -.1333 FAU .01_00

FOE -,7800 FRA 1.0881 rC3 -.8298 BSP 18E81

80£ 2.6Z71 MA Z.9143 8C3 3.4858 FSP -464

DISTAN_[ 563.179

LOt. Z'15.50 VL 15.857 GAL 6.99 AZL 93.Z,,? _A 161.61 SNA 1_0.61 ECC .17750 INC $.Z?Z$ vl 29.520

LOP 147.1J VP 36.999 GaP 14.68 AZP 90.66 TAL IAI,0Z TAP 61.62 RCA 87.15 APO 154.09 v2 35.t51

GP -6.69 ZAL 58.13 ZAP 172.68 ITS 284.69 Zk( 131.03 ETE 185.43 ZAC 16.66 ETC 259.74 CLP-177.04

0LA o10.81RAL 163.31 RA0 65M.1 Vl[L IZ.146 PTH Z.18 VHP 9.513 DPA 8.19 RAP 151.06 (CC 1.4503

L-I TIN( JNJ LAT ;NJ LONG JNJ IT ASC |NJ AZNTH INJ TIN( PO EST TIN |NJ 2 LAT [NJ 2 LONG

1837.48 -1Z.02 14.65 27.34 115.63 9 13 44 1337.5 -8.45 17.79

5265.61 26.82 137.69 3Z.88 80.86 19 21 40 4665.6 25.36 229.$6

188Z.46 -13.18 6.04 Z6.75 1J7.07 IO 15 35 ]082.5 -9.48 389._4

4885.84 28.19 Z17.07 3Z.74 78.63 20 43 45 4385.8 26.47 209.69

1517.11 -16.23 351.01 25.02 110.50 11 18 39 917.1 -12,06 344.38

4733.95 31.AK) 197.10 31._0 76.ZZ 22 0 3 4134.0 19.38 188,5_

M|0-COUil_l_ [K_CUTIOI ACCURACY ClR61T D(TERNINATION ACCURACY

8GT 5679.1 86_ 417.5 SG3 139.1 ST 3093.Z SR 3_3.1 S8 780.8

IRT .1480 RRF .1381RTF .8401 CNT -.8515 CRS .6106 CIT -.9971

$G_ 56_4.4 RZ3 -.0018 RI 3 .9401 LSA 3101.5 NSA 178.8 SSA 16.6

661 5678.4 SGZ 411.8 THA .63 ELI 3105.5 ELI 166.8 ALF !?4.90

LAUNCH OATE NAY 6 19414 FLIGHT TIN[ 1S)8,00 ARRIVAL DATE NOV 18 J964

_I[LIOCENTIIC CONIC

RL 150.94 LAL .DO

RP JOT.SJ L_P 3.28

RC 189.780 GL -18.10

PLAN_TOCENTIIC CONIC

C_ 28.058 Vt_ 5.391

LNCH AZNTH bN(H TIN( b-| TIN( JNJ LAT

90.00 8 57 3 184£,38 -1_.17

90.00 17 S8 53 5313.33 _7.38

1(30,00 tO 12 _ 1888.56 -13.37

100.00 19 26 1 503_.35 28.7_

110.00 I1 7 48 15E5.85 -16.3A

II0.00 20 4? El 4777.85 _,EI

DIFFER[NTIAL CGilRI[CT|0N&

T0(-2.7704 TRA 5._435 7C3-3.J103 6AU I.L)091

ROE .3027 I(_A ._O91 R¢3 -.1105 _AU .01447

FOE -.7_23 FRA 1,1338 FC3 -.4312 lSP 16244

BOE 2.78t9 MA 3.E502 BC3" 3.1123 FSP -448

OISTAIK( $_41.339

b<X. 1_5.50 Vb 15.81Z GAL 7.78 AZL 93._ HCA 184.88 SNA 110.37 ECC .18578 IN(: 3.3?64 vl 29.510

LOP JSO,_l ¥P _,_4_ GaP 15.48 AZP 90.8? TAL J58.49 YAP 84.34 RCA 85.87 APO J84,76 v_ 35.247

GP -8.53 ZAL 55,S_ ZAP 173.]4 ET$ _86,80 ZAE 130.88 ET[ 185.27 ZAC ??.19 ETC 259.35 CLP-177.89

0ha -I|.A5 Rat ||_,|_ R_O 6_M,E V(L 12.E65 PTff E._| mP 9.845 OPA 7.53 RaP 153.38 ECC 1,4788

|NJ LON_ INJ RT A$C INJ AZNTH INJ T|N( PO CST TIN |NJ 2 LAT INJ _ LONG

_4,63 3|,58 J15.77 8 29 15 134_.4 -8,60 18.07

14|.}0 37.85 82.51 18 E7 _7 4713.3 16.07 131.89

6.40 30.85 !16,68 10 48 55 1088.6 -9.65 359.59

_.4_ 37.63 81.33 _0 48 53 443_._ 17.12 211.94

331.50 28.J6 IZO.35 11 33 11 815.8 -|2.38 344.86

200.35 36.68 78.04 21 6 58 4177.8 30.28 ]9|.?0

N|OoC_UR_I[ (XI[CUTi_ ACCURACY C_81T D(TERN|NATION ACCURACY

8GT 868E.3 $GN 411.E $63 134.9 ST 3129.6 $I 328.8 88 782.0

RRT .1_ RIf" .0984 RTF .9418 CRT -.9504 CR$ .8129 C$T -.9975

8_ 5887.1R_3 -._OZ? R13 .94E8 LSA 3157.5 NSA 180.9 58A 18.8

881 5881.4 SG2 408.8 THA .44 ELI 3141,1 EL2 ]?Zo_ ALF ]74.68

1821



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUI_N 0ATK NAY • llNi4 FLIGA_T TIN| l_.00 ARRIVAL GATE NOV 90 1964

_[LJOCKIIT|J¢ CCm|C OJITAKi 37_,314

AlL IS•,•4 LAL ._ LOL nS.30 VL 13,38 GAL I.t4 aZL 13.44 NC_ Z01.J0 SilA 110.13 [CC ,9947• INC 3.4¢3• Vl 9•.590

RP |07.53 LAP 3,3l LOP IS_,•3 VP _,l_a GAP 1_°08 AZP I|°O0 TAL I$?.tB TAP a•.00 RCA D4.Yt APO 135.58 v+ 39.349

ilC itl,3Ri GL o18.•4 GP -•._1 |At. 38.04 ZA@ 173oS0 IT| +11.11 ZA[ 130.14 (T( Jl3.l£ ZAC ??.93 [TC +$8.•? CLP-ITI.T6

PLAM[TOCfNTIl|C CON|C

C3 38,45+ _ S.H? ObA -|Z.08 ilAL 11_.54 RAO •38.3 _q[t |Z.403 PTH +.14 VHP 10.Z03 OPA •.•3 NAP 158,•• [CC 1.$341

LNCN AZNTH LNCN TIN| L-| ?IN| IN| LAT JNJ LONG IN| RT A&¢ |NJ AZNTN |NJ TIN| P• C•T TIN IN| 9 LAT IN| 9 LGNG

gO.O0 8 J1 33 1851.J3 -1£.43 ,S.4S 35.76 115.65 9 44 6 1551.1 -•.•8 10.S?

_.00 18 3 58 5380.01 87.7J Z44.J? 4I.U 84.16 19 $3 18 4?60.0 96.•6 956.18

100.OO 10 18 48 1708.47 -lI.M •,87 33.15 118.14 10 55 IS 1108.3 -¢.•T .IS

100.00 18 31 _ 5077._ _.14 _o73 43.5| 83.01 t0 $• 4 4477.1 +?.•7 915.17

110.00 11 II 13 1$_.07 -II.l§ _I.Z0 33.Z8 1Z0.14 IJ 48 31 838.1 -13.•+ 341.$3

110.00 tO 33 31 4811,00 3f.13 _$,eO 4J.l• ?J,_l Zl I3 SZ 4331.1 31.01 1•4.•1

OlFF[I[NYIiL C(]IKCTIO_I MID-COl•liE [X[CUY|ON A(Ct_IACT MAJT DrTERNIHATION ACC_ACY

T01[-+.•38"_ TIM 3.584_4 T¢3-£.7810 _ I.JMS _Y S_4,3 _ 404.4 SG3 150,0 •Y $158.9 M $38.• •S ?•4.1

ROK ,•1ST _A .ZO_ NC$ -.Ol_O F/_ .01_O_ RRT .0_ _ .0S6_ RTF .9410 CRT •.•SOl CR• .•1•+ ¢•T -.••?_

FD[ -.ION rilA l.JPl$ rC$ -,_489 DIP 103_| &G8 38_1.7 R_3 -,0033 RI$ .94_0 LSA 3+•6.8 NIA 183.1 •SA IS.0

• 0( _.8171 MA 3._0_4 K3 _.7(_3 F_P -4_7 _G! 3(_4.4 &G_ 40_.S THA ,+$ rLl 31?1.? ELI 1?4.• ALF 174.•5

LAUNCH GATE NAY • 1_4 fLl•d_T TIN| _00,00 ARRIVAL OAT[ NOV 39 1_64

_L|O¢_NTIlIC C¢_1C 0IIYANC£ 57|.$18

ilt 150.t34 bat ._0 LOI. _S.SO VL _S.3_S •At t.36 A+L _}.S_ HCA _91.34 I_A 119.•9 £CC .304•+ |NC 3.594• vl +•.590

LOP JS•._ YP _.#_) GAP I8.7S AZP _i,}J TAt 136.53 TAP 8?°8? RCA 83.37 APO 18•,41 v+ 35.93T

GP -8._4 ZAL SO.?| ZAP I73.74 [Y8 _74.13 ZAi[ 1_0,88 (Y[ 184.98 ZAC 78.53 [TC 9511,69 CLP-IT3.t_I

RP 107.54 LAP 3.39

ilC 1•3.£41 GL -15.I8

PLAN| TOC[NYIl|¢ CONIC

C3 }i°407 K 8.034

LNC, J4 AZNTN LNCH ?IN[

• 0.00 • IS 3

• 0.00 1t 8 8

I_0.00 10 3f) S?

1OO.OO |• 38 59

]]O.OO !1 3_1 4+

110.OO +O Sl 40

Ot_ -If,St tat 11'0.M IAO 1518.4 VEt ]f,581PTN _.38 VffP |0.59_ OPA •.13 RAP 157.95 9CC 1.5•99

b-| TIN| |NJ LAT |NJ LONG IN| RT ASC |NJ AZNTN |NJ TIN| POCST TIN IN| + LAT IN| 9 LONG

JH$,8l -11._0 _l.ll 31.83 1|5.48 9 57 4• 13G3,6 -9.36 1•.99

1405.3_ L_,03 Z47,_ 47.48 85.?_ 19 3_ 14 4805.• Z?,15 +$9.49

J_|.ffi_ -14.01 ?.78 39._? 11•.84 i1 8 39 1131.9 o10.40 .91

31_.51 L_.4• £_7.0_ 47.34 84.7+ 31 + 17 4533.5 +•.49 Z18.$?

ISIS.If -l?,il _S_,I0 _7.$7 Ill,l• 11 59 36 933.• -13.39 34•,H

41i$,_0 _3._8 _Oe,t_ 41.11 81.74 ZZ ZO 43 4Z63.• 31,79 197.93

OIFF[RKNYIAL CC_R[C?iO_S

T0[-3.114| Til_ 3.8715 T¢$-|.4311 I_U I.I|M

ROE ._303 ilflA ._044 IC$ -.07_+ F_U .011_1

FOE -.8314 FRA 1._315 FC_ *._??? 8•P 188_

• O[ $,133• ONA 3._?1_1 8C3 +.43_+ FSP -4Z5

MIO-COuRIM[ [X[¢UTICN ACCURACY

IGT 5181.1 S_ 387.£ 883 1_•.9

Rift .Ol?? RRF .0133 NTF .9493

• G_ 58_4._ R+3 -._034 N13 .9493

SGI 5881.1 8GZ 397.1 THA .OT

ORBIT D£TEFff4|NATION ACCURACY

ST 3177.4 SR 33•,0 •$ 786,1

CRY -.ISIS CRS .8300 CIT -.9989

LSA 3185.5 MSA 1•Z.8 IS4 14.3

ELl 3190.4 EL9 176,5 ALF 1?4.81

LAUHCN OAT| H4Y i 1••4 FLIGHT TIN[ _O+.OO ARRIVAL DATE NOV _4 1_G4

HELIOCENTRIC CONIC

NL 150,•4 LAL .00

NP 107.50 LAP 3.37

MC 1•4.•41 GL *14.•?

PLAN[TOC_NTRIC CONIC

C$ 41,034 VNL 1.405

LHCH AZHTH LNCN TIN|

• 0.00 ¢ 3? £•

_0.00 I1 14 33

100.00 10 S+

1OO.OO 19 43 IS

_10,O0 11 45 15

110.OO 31 S 43

OlSTANC£ Sl3.1_0

LO_ _5.30 VL +5.483 GAL 10.54 AZL 93.Yl NCA 994.5• SNA 119.65 [CC .31545 IHC $.7110 VI 91.590

LOP 1&0.18 vP _i.•58 GAP 17.48 AZP 91.$5 TAL 155.11 TAP 81.61 RCA •1.91 4PO 15?.40 V9 $5.93|

GP -1,|+ _AL 4_.51ZAP 173.8• IT• +G5.79 ZA[ 130,?? EYE 184.84 ZAC ?9,14 [TC 351,99 CLP 17•.51

DLA -1£.9_ HAL 173.|9 RAO 95•4.6 V[L IZ.748 PTN +,33 VHP 11.019 DPA 5,40 RAP 160.1•

L-I TIN| INJ _AT IN| LONG IN| RT A$C IN| AZNTH |NJ TIN| P• CIT T|N IN| 9 LAY

1978.53 -13.36 +?.13 44.03 115.35 10 |0 +G 1379.6 -9.?S

5448.9? 38.31 +G].Zl 5_.+1 •7.41 19 45 13 4050.0 +?.55

1?341.?Z -14.90 8.73 43.30 116.38 11 +| 4 1138,7 -10.94

511•,0S If.if +_0._4 5+,1+ 86.40 It 9 3_ 4566,0 91.8|

1573._0 -18.|1 334.17 41.43 119.50 13 11 37 973.Z -14.04

4_05,33 33.i3 riO.03 51.71 03.il ++ Z? 30 4305.3 39,40

DIFF[RENT|AL COIKCT|CKI

TOE-3.Z_?_ TRA 4.3713 T¢3-_.1108 O_ 1.1fill

m)l[ .ITS• ilil_ .1_ ilC3 -.057£ FAU .OlO3_

FOE -.i•Tl FRA 1.9•4• FC3 -._177 lIMP 11443

BO[ 3.31ll MA 4.3T$8 lC3 9.111i F•P -413

MI0-COU_I[ [mrcuTlON ACCURACY

mlY -.0_94 _ -.0308 RTF ,9533

SG4 5•?9.? R£3 .003? R13 -.9583

SGI 5••1.4 8GZ _l_,? TNA 17_.8•

[CC l.ATSl

IN| 9 LONG

90.90

94_.61

1.•?

991.53

$47.49

+01.O_

O_BIT OETERNIHATION ACCURACY

ST 318•.8 SR 341.9 $$ ?•8.4

CRT -,•S_O CR9 .•941 CRY -,9_84

LSA 3_95.5 mSA 109.9 SSA 13.5

[LI 3_00.1 ELI 1?_.3 ALF 174.76

_AUNCH OAT[ HAY • |_4 FLIGHT TIM| Z()4,00 ARRIVAL DATE NOV 96 I_64

H[LIOCEMTRIC CONIC

ill 150._4 LAL .00

NP |07.51 LAP 3.38

R¢ 181.131 GL -14.13

PLAN[T_[NTRIC CONIC

C3 4•.431 K 1,814

_NCH AZNTff LN¢_ TIN|

_O.00 _ 48 45

• O.00 1• !_ 41

100.00 It 3 II

100.00 18 4? S?

110.00 11 S• 51

110,00 It II 41

ÙI•TMK[ 887.744

L(_. _S.SO VL _5.44_ GAL I|.S8 AZL 93.88 14CA _97.83 S/AA 119,43 (CC .3£T$• 1_C 3.8333 Vl 99.590

top 1•_.37 vP _.$_ GAP 18._7 AZP 9J.7_ TAt 1§3.73 TAP 9|.55 RCA 80,)3 AT• 158,53 V9 3S,994

GP *•.00 ZAL 4t.41 ZAP 173.84 (Y• _37.15 +A[ 150.05 EYE 184,?0 ZAC T9.75 (TC +_?,97 CLP 170,60

ÙLA -|3._? HAL IRA.|? IA0 IS•.? V[L 1£.833 PTN +.3_ WAP !1.484 DPA 4.44 RAP 163.40 [CC 1.T•41

L-I TIN| |NJ LAT |NJ LONG IN| RY ASC |NJ AZNTN IN| TIN| POCST TIN INJ 9 LAY IN| 9 LONG

1_/_.73 -13.81 L_I._• 48.0• 114.97 10 _+ 4 13•8.8 -10.34 91.31

S413.0_ _8,_0 334,_ 11.87 88.88 19 51 |4 4883.1 Z?.•6 945,?Z

1738,_1 -|S._O _,_ 4?.40 I18.0S II 3Z +_ 1158.• -11.57 3.DI

3L_l.4f _,$3 E33.M 31,8+ 88,04 +1 J4 4S 4+8.4 +9.+4 9+4,69

188)._$ -18.S_ 315.4) 45.4_ 1|_.07 |_ _+ 33 _3.7 -14.•0 348.6Z

494i,17 )3,f_ _13.|1 5t,51 85.J8 _ 34 l+ 434G.+ 3Z,99 +04,10

OQOIY 0(T(RNINATION ACCURACY

ST 3184.0 SR 343.6 S$ 790.9

CRT -.854• CRS .8+80 C•T -.9_8G

L•A 3193.• H•A 1•Z.5 S•A 1_.0

EL| 319T.6 (L+ 177.6 4_F 174,79

OIFF[Ifl[NTIAL CC_RCTZONI

TD(-3.4•40 TilA 4.84_J_ TC3oi.8304 BA_ 1.1355

_( .4044 _A ,1899 R¢_ -.0440 FAU ._$$I

FD( -.1591 FilA 1.34H FC3 o.1_ 01P 18353

• 0[ 3.1074 MA 4.8084 0C3 1.8310 F•P -399

NJ0-COUW_ [X[CuY|ON ACCURACY

_Y 9888,_ SGR 3_£.! SG3 118.4

II_T *.07?3 li_ -.07•5 R?F .9960

SC43 S•?I.? 1_3 .00£+ RI3 *.9_10

• GI S•SS.9 •GZ 38|.0 THA 179.70

I•++



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

LAUNCH OAT[ NJY $ 1954 rLZGNt tl_ ZO+.O0 ARNXVAL OAYE NOv Za 1984

_ELJOCENTR|C CON|C

RL 150.94 LAL .00 LOt. ZZ5.50 VL

lP 101.01 LAP 3.31 bOP 166.lZ VP

RC ]98.278 GL -15.6_ G? -5.90 ZAL

PLAN(TOC[NTNIC CONIC

LNCH 4ZNTH LN_H TJMi[

90.00 9 59 1

90,00 18 Z5 I

100,00 II 13 14

lO0.O0 18 53 ZI

JlO,OO IZ 9 31

]10.00 21 17 41

01FF[RENTIAL CGiI/[CTION8

TD[-_,IS/4 TRA S.lSl4 TC)-I,Si60 aAU 1.I051

ROC .4338 RRA .177S RC$ -.0352 FAU .00781

FO[ -.07|7 FRA 1.4024 _(5 -.J243 BJk ° |8_J

eOC 3.71Z8 MA 5,Z6]4 8C) 1.5_5 FSP -_

DlSYA_[ StZ.JS4

ZS.401 GAL lZ.75 AZL 90.86 NCA 501.06 _A 119,_1 [CC .54050 INC 5.8Q3£ vl £8.5Z0

_.788 GAff 19.14 AZP 8Z.05 TAL 15Z.4Z TAP J3,48 RCA YI.GZ APO 158,80 VZ 55,r17

44.54 ZAP 175.f_, ITS T4J.58 ZA[ 130.50 [T[ 104+57 ZAC 00.55 ETC Z$?.68 CLP 17?.68

0L4 -15.S5 RAL J70.23 RAO 8508.8 VI[L |5.|04 PTH Z.4| VNP lJ.0fl OPA 3.8? RAP 184.$8 [CC 1.8885

L-| TIM( JNJ LAT JNJ L_ |NJ RT ASC |NJ AZTITN JNJ TJNE PO CST T|M JNJ T LAT XNJ Z LONG

2020.87 -14.45 28.S0 52.07 1|4.8T 10 52 4T 142|.0 -11.01 £8.S8

5554.77 28.51 T57.41 01.43 90.51 19 57 18 4954.0 28.08 248,?S

1781.47 -15.00 II.T8 51.38 115.88 11 42 58 1101.5 -IT.T8 4.5£

5248.51 20.89 T30.45 61.45 08.65 21L_O 58 4048.5 28.5f £27.85

18]7.75 -19.0Z 158.88 48o3? JIS.5? JT _ T0 10J7.0 -IS.IS 348.88

4806.00 54.0g ?IS.T8 01.50 87.T0 T_ 40 4? 4505.0 55.34 _07.15

MID-COU_K [X£CUTION ACCURACY ORBIT OEYERNINATION ACCURACY

_14;T 514_,T _ 574,4 885 115,8 St 51?0,1 _Q 544,8 $S 795.G

NNT -.|tiZ RRf" -.1241 RTF .959T CRY -.8575 CRS .8528 CST -.8888

JCAI 9054.0 RZ3 .00IT R|5 -.8507 LSA 3289.3NSA 181.1 S$4 12.4

SOl 5042.4 0_ 5TJ,5 THA 179,51 ELI 5181.8 [LT 170.8 4LF 1?4.6P

LAUNCH 0ATE NAY 6 1864 FLZG_/T V|14[ _8.00 ARRIVAL OAT[ NOV 30 1864

_L_OC£mTRIC CONZC DfSTAN¢[ 580.54_

N_ 150.84 LAL .DO LOL _5.50 VL ZSo_ GAL JS._H_ AZL _4.JD PiCA _84.30 1_44

RP ]0?.85 LAP 5.58 LC)P 189.07 VP _.?53 GAP T'0.0_ AZP 9T.51 TAL 151.17 TAP

NC 198.814 GL -15.11GP -5.00 ZAL 4T.?S ZaP i75.34 [TS T40.4T ZA( I_0.ST ET[

PLAN_TOCCNTRIC CONIC

C3 60.Z58 VHL ?.74T DL_ -13.77 RaL 170.75 RAO 65_.| Vl[L 15.476 PTH T.40 Vt.lP IZ.S0I OPA 3.08 RAP 168.?1 (CC 1._917

_NCH AZNTH LNCH TJl4_ L'J TJI4[ INJ _47 JNJ LONG |NJ RT ASC JNJ AZMTH |NJ TJl4_ PO CST T;M INJ Z LAT INJ 2 LONG

90,00 10 8 12 2045.99 *15.15 31.08 55,88 114.21 10 4T 18 1446.0 -11.?8 Z4.05

80.00 18 _0 T5 5974.91 TO.T5 2eO.$S 85.88 81,80 _0 5 17 4874,8 28.T3 E51,68

100.00 11 T2 17 180_.98 -16.0_ 1T,00 55.E? 115.T1 I1 ST TA ITO?.O -15,08 5.78

IOO.O0 18 58 58 5208.17 £8.07 _3_.M 85.85 91,L_0 £1 _? 0 4888.2 28.?_ £50.58

110°00 12 14 14 1844.ZZ -L_0.47 350.43 53.24 JJ?o_8 J_ 41 _0 1044._ -18o57 551.48

II0.OO _1 T5 50 5OT4.87 54.17 T19.51 85.84 08.07 TT 4? IS 4424.? 55.0? _10.10

0IFFERENTI4L CCi_NI[CTJON8 N;0*CO_M0_ [X_CUTICN ACCt_ACY CR'BIT 0CTCII_INATION ACCURACY

T0[-3._025 TRA 5.74t0 YC3-I.$2TT 8AU 1.0855 SOT 51_0.8 $CM 3(_,8 $85 11T,5 ST 31S5.1 JR 545.Z S8 801.8

RoC .4650 RRA .1820 RC5 -.0_45 FA_ .001_3 RR? -.1010 RRIr -.1748 RTF .8854 CR? -.8605 CRS .8580 CST -.9980

FDC *.8824 PR_ 1.4874 PC3 -.0884 8SP 1850T _ 8012.6 RZ3 -.000| RI5 -.8634 L$A 5T78.4 N84 178.0 8SA I1.8

00[ 5.9£89 BRA 5.1503 0C5 I.STT4 FSP -570 SGl 58TI.0 8GT 560._ THA 179.3T ELI 5179.0 [LE 1?5.1 ALF 174.62

118,90 [CC ,55S03 1N¢ 4.1021 vi £8.5T0

05.48 RCA 71.75 A_O 181.24 v2 35._08

184.44 ZAC 00.85 [7C T_?.42 CLP 176.7Z

LAUNCH 0&Y[ NAY $ 1_64 FLIGHT TIN| 210.00 ARRIVAL 04T[ DEC £ 1_64

HELIOCENTRIC CONIC

• _ 150,84 L4L .00 LOt. Z_5.50 V_

R_ !07._8 L4P _.5? LOP 175.11 VP

RC 201.928 GL -|Z.98 G? -5.71ZAL

P_AN[T_ENTR|C CONIC

C$ 68.118 VHL 8.514

LNCH AZMTH L_N TINI[

_0,00 10 18 18

• 0.OO 18 55 45

100,00 11 $() 11

IDO.00 ZO 4 Z?

I]O.00 IT 2Z 1

II0,00 _i 28 12

OJYFCR_NY_AL C_R11[¢¢_8

T0[-4.1317 T14 I.TTSO TC5-1.O_H)0 0_ !.0157

ROE .48_0 RIIA .1424 Re3 -.01T8 FAU .0040_

F0[ -,_158 FNA 1.53_2 FC5 -.0_O5 BIk Q 10_J5

80[ _.1817 M4 8.2788 8C5 1.0_92 FSP -34_

OISTANC[ 600.?TO

ZS.ST4 GAL 15.30 AZL 84,T5 HCA _07.55 _A 118,79 [CC .57117 INC 4,Z5_1 Vl _8.5Z0

58.710 GAP 21.15 AZP _2.5_ TAL 150.00 _AP T7.55 RCA 74.?0 APO 102.87 V_ 55.£00

41.11Z_P ]72,87 ITS T52.91ZA[ 1_.08 It[ 104.51 ZAC 81.51 [TC 257.]8 CLP 175.72

0LA -|5.85 8AL 100.44 NA0 6588.5 V[L 15.801PTH 2.5T VHP 13.18_ 0PA T.50 RAP 158.81 [CC _.1375

L-I TIN_ INJ LAT ;NJ LONG _NJ NT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ T LAT INJ Z LONG

ZO75.58 -IS.ST 5Z.75 58.78 113.75 10 50 ST 1475.8 -12.5Y 25.86

5815.18 18.13 183.15 70.18 95.50 ZO _ 18 5015.5 28.50 254.4_

1854.87 -17.4T 14.49 5_.00 114.M 12 0 5T 1_54.8 -15,85 7.4_

53T7.21 T_.78 T4T._O ?O,TO 92.68 TI 33 14 4?27.2 T0.84 £$5.40

1872.85 -TI.37 .18 57_04 117,33 IT 4_ 54 1072.8 -17.54 555.1£

5002.00 54.10 222._P_ 70,44 80.70 T2 55 54 4462.0 55._1 21_.99

N]O-C_R_ [X_CUT|ON A¢C¢)RACy OItSlT O[TERN|NATION ACCURACY

8GT 55J4.5 $GN 550.0 SG5 J08°5 ST 3146.1 $R 544.5 8S 810._

RRT -._555 RRI r -.2T?I RYY .067T CRT -.0641 CRS .8454 CST -.8881

8Ge 5000.1 leZ5 -.0010 _15 -.987T LSA 5TST.T NSA 178.2 SSA II.Z

$GI 5595.T 0C_ 540.0 THA 179.15 ILl 5180.2 EL? 17t.6 ALF 174.58

L4_NCH 041[ N4Y 8 I SN_4 FLJG_T ?JIM| T|T.DO ARRIV4L OAT| OEC 4 1964

I'_LIOCCNTNIC CONIC

RL 150.84 LAL .DO

R_ 107.88 LAP 3.54

n¢ 203,JJO OL -12.05

PLAN_TOCENTR_C CONIC

C$ 78,875 v_ 8._28

LNCN AZNTH LN_H 7IN(

|_'.00 lO 25 18

_O.O0 J0 41 ?

100.00 II 5? 14

ZOO.D0 L'O 9 55

110.00 IT 28 4_

I10.00 21 34 48

01STANCE 105.748

LOt. _85.50 VL 25._07 GAL 10.78 AZL 04,4T 1484 510.?T S_iA 110.58 [CO r38014 1_C 4.4158 VI 28,520

LOP 178.58 YP _.044 GAP L_._E AZP 0_.8_ TAL 140.t5 TAP ff.l_ RCA ?E.44 APO 104.75 V2 55.1_1

GP -5.82 ZAL 38.0J ZAP |72°28 [78 _8.10 ZA_ 120.01 tY[ J_4.J_ ZAC 02.07 [TC _58.88 CLP J74.88

Oh4 -14.02 RAL 101,_9 R_O 85_.8 Vl[L 14.170 PTH 2.50 V14P 13.800 OPA 1.51

L-i TIN[ |NJ LAT |NJ L_I_I_ |NJ RT A$C INJ AZN?H |NJ TIN[ PO CST TIN

_|05.47 -10.73 _4.57 85,42 115.18 10 58 22 1505.5

5848.0? _?.8_ _05.78 ?4.$5 84.?0 1'0 J5 18 S048.?

1804.1_ -10.T? 18,55 0T.70 114.08 IT | 18 IT85.0

5585,59 I_._l 244.M ?4.48 94.09 TI $_ 18 4?65.4

1?05,58 -L_.5T T.05 80.74 116.50 IT 5? 15 1105,4

508?.?5 54.1J 2_5.01 74.78 92.44 _E 50 4d 449?.0

D/F_[N£NT|_L CCA'II_C?/ON..q

TD[-4.$?78 TRA 8.0443 TC5 -.0058 0AU .8543

NO[ .5328 RNA .1184 RC5 -.0124 FAU .003_r,

F0[ -,8418 FR4 1,8157 rC5 -.0585 BJMt* 18580

80C 4.4|0£ M4 8.8455 Be5 .8858 rsP -558

NAP 170.85 CCC Z.3112

INJ T LAT INJ 2 LONG

-13.45 27.43

28o5J 257.15

-14.86 8.18

29.88 256.09

-18.57 354.90

54.0? _15.77

ORBIT O[Y[RNINATION ACCt_RACY

ST 5121.8 SR 54Z.8 $S 8Z|.J

CRT -.088T CR$ .848_ CST -.898Z

LSA 5241.4 NSA 17_.8 $SA 10.6

CLI 5J_5.8 (LZ 188._ AL_ |74.84

_Io-r.,c_#84[ [x[¢uTlO_ ACCURACY

S¢,T 58_4.1 _ 551.8 885 t00.5

RNT -._10 NNf -o201T RTF ._?08

Sr, lJ $575.T R_3 -.0054 RI5 -.9?08

881 5_05.0 SGZ 558.5 ?NA |78.84

10T3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 19641

LAUNCH OAT[ NAY 6 i S_lA FLIGHT T|N( Z14.00 ARRIVAL DAT[ DEC 6 1964

Nt[LIO¢(NYmlC CONfC DISTAN¢( IOi.iZl

RL 15D.J4 LAL .00 LOt. ZZS.SD VL _S,ZSi GaL 18.3a A;L 94.14D _CA 314.00 _A

RP 107.71 LAP 3.)0 LOP 171.58 VP 3t.iS0 GAP Z3.83 AZP 93._0 TAL 147.98 YAP

RC Z04,e_10 GL -11.S$ GP -5,55 ZAL $8.15 ZAP 1?1.51 (TS tZO._8 ZA( |_9,47 (T(

PLAN[TOC[NTR|C CONIC

C3 tf.3Z7 YHL 9.108 OLA -]4.05 NAL 183.40 #AO 6889.8 V[L 14.$J? PTN E.S5 YHP

LNCN AZNYH LNCN Y|N[ L-| TIN( |NJ LAT |NJ LONG |NJ RT AIC |NJ AZNTH IN| T|N[

80.00 10 19 11 2138.5| -|?.ST 38.54 ST,O? |12.37 11 4 47

90.00 18 A| El 58/3.?1 17.14 IM.17 TI.Zl 98.91 ZO _| I_

100.00 I1 43 S lif?,lO -If.J5 11.30 66.3? 113.40 12 14 41

100.00 Z'0 13 15 33f?.44 19.48 147,40 ?8.48 f5,40 II 48 13

110.00 11 34 _41 1735.13 -13.1f 4.03 64,34 115,?1 13 3 34

IJO.00 El 40 IT 5131.17 33.61 117.85 76._1 94.00 13 S 43

01rFKR(NTIAL C_IR(CT|_ N|O-_&E (W[CUT|ON ACCURACY

Y0(-4.6412 YNA 7.4e41 TC3 -.7|03 8AU .6?U SGT SSlf.I $Gm 344.8 IG3 103.3

nO( .Sill N/IA .ORf$ RC$ -.0086 FAU .OOlTS R/IT -.$494 RRF o.33(4 NTF .gT45

FOE -.fTOf FRA i,?010 FC3 -.0164 81M n 16145 8G8 5§40.0 frE3 -.0051 R|3 -.9745

if( 4.1761 iRA 7.4647 Be3 .7104 rip -348 6GI 55_0.6 $GZ $11.8 THA 178.75

LAt,_CN DAY( NAY • 19414 FLIGHT TIN( 111.00

P*(LJOC£NTRZC CON|C DISTANCE SOP.3S0

RL 180.94 LJL .00 L<X. i_S.S0 VL 15.117 GAL 10.1T AZL f4.B0 HC_ 317.13 IWtA

RP |01.73 LAP 3.El LOP 111.63 VP _.ll? GAP I3.10 AZP f3.SI TAL 147.17 YAP

R¢ 2Oi.231 GL -11,O0 GP -S.47 ZAL 3?°06 TAP 170.63 (TS 113.07 ZA[ 11f.06 [T[

PLAN[TOLENTR|C CONIC

C3 J0?.Sll ¥_ 10.373 OLA -14.01 RAL 164.e4 NAO 8S70,1 V[L 13.| _1 PTH 1.71 W.IP

LMCN AZNTN LNCN T|14_ L-| TIN( IN| LAY

¢O.00 JO 13 54 211f,50 -16.AS

I_O.OO II 81 41 5715.1f 17._

1OO.00 If 4? 4_ 1f31.00 -10.03

I00.00 tO tO 3_ 34£f.01r L_.tZ

110.00 11 3_ ES |76f._ -14,17

110.00 R| 48 _7 3113.41 33.f0

OIFTER[NY|AL COPtIM[CYl_q,i

T0(-4.f318 TRA 1.133f TC3 -.8447 8AU ,?f36

RO[ .0Of4 _NQA .0844 RC3 *.0014 FAU ._001

70[-1.0054 FRA 1.71147 FC3 -.000£ fSP 16107

60E 4.9e¢3 MM 8.1341 8C3 .5447 rip +338

1|9.40 ECC .49921 INC 4.S950 Vl 29.510

101.97 RCA 69.95 APO Z66.85 VZ $5.|81

154.05 ZAC 81.62 (TC 256.?? CAP 178.58

LAUNCH OAT( NAY G 19_4

N[L|OC[NTNIC CONIC

RL 150.94 L&_ .00

nP 107.18 LAP 3.20

• c 207.762 GL -J0.Ai

PLAN[TO¢(NTR|C CONIC

C3 121,174 VNL 11.133

LNCN AZ_TH L_H TI_

_0.00 10 37 tO

90.00 18 57 t

100.00 11 SI ZO

|OO.OO tO 28 4?

110.00 12 48 5

lJO.0O 21 S0 31

1A.6;10PA ,73 RA_ 172.83 ECC Z.5|95

PO CST TIN IN| 2 LAT IN| _ LONG

1535.5 -IA.36 2g,33

SDO3.8 28.2? 289.64

]2f7.1 -15.82 11.09

4?f7,4 29,88 _39,62

1135.8 -19._3 356.80

4531.7 34.16 ZIB.41

(_RBIT D(TERNINATION ACCURACY

iT 3091.2 iR 340.2 SS 834.8

CRT -.fT_T CR$ .6550 CST -.9693

LSA 3115.3 NSA 168.5 SsA 10.1

ELl 3105.4 (L_ 165.4 ALF 174.50

ARR|VAL DATE DEC 8 ]964

1t8._Z (CC .43|T3 INC

104.40 RCA 87.18 APO

183.f1ZAC 83.15 (TO

4.796? Vl Zg.SZ0

169._5 V| 35.17]

256.60 CLP IT|.4|

15.554 DPA -.03 RAP 1?4.?4 [CC Z.??08

|NJ L(:NG |NJ NT A$C IN| AZNTH |NJ TIN( PO C$T T|N IN| Z LAY IN| 2 LONG

_MI,iS 70.30 111.87 11 1O 3 15t9.5 -J5.32 31.37

170.$4 61.03 f7.03 TO 17 3 5115.3 18.19 261.94

10.41 88.81 111.64 ]T tO 0 1331.0 -16,81 13.|Z

146.?Z 61.26 f8,_O El 51 3 4829.0 29.83 24D.97

6.11 6?.fl |14.iS 13 8 54 116f.4 -20.71 358.81

1_0.11 6_.83 95.45 13 I1 30 4563.4 34.18 120.89

NIO-COURSI[ (XI[CUTION ACCURACY C_8|T 0(T(RN|NAT[ON ACCURACY

SGT S4fO.O 8_ 338.3 303 100.6 ST _OSf. J SR 33t._ SS _5Z._

RRT -.4088 Rift" -.3f44 RTF .f7f1 CRT -.877f CR3 .8616 CST -.9994

$G8 9800.4 R13 -.0071Rl| -.8?81 LSA 3188.3 NSA 163.S 9SA 9.5

SGJ 8491.8 $GZ _08.7 THA 179.85 [LI 3071.4 (LZ J6_.S ALF ]TA.4e

FL|GHT TIN( _19.00 ARRIVAL DATE 0£C 10 1964

O|iTA_C[ S11.178

LOL Z_5.S0 VL _5.165 GAL IZ.17 AZL 95.0_ HCA 310.41 S_A 118.05 (CO .45707 |NO 5.0_34 vl ZI.5ZO

LOP 186.06 VP 3l.SlS GAP 2t.77 AZP 93.88 TAL 146.93 TAP lOS.IS RCA 64.0_ AP_ 172.00 VZ 35.160

GP -5.40 ZAL 36.01 TAP Ill.iS iTS _10.54 ZA[ 128.5S iT( 183.77 ZAC 83.65 [TC 286.45 CAP 111.16

DLA -13.fl RAL 185,75 NA0 1870.3 VEL 13.731 PTH 1.78 VNP 16.554 OPA -.7_ RAP |70.86 (CC 3.0?65

L-] TIN( JNJ LAT ]NJ LONG JNJ NT A3C IN| AZNTH IN| TiN[ PO ClT TIN |NJ Z LAT IN| 2 LONG

EZ05.1f -19.34 40.if 78.?6 111.0f 11 14 6 1805,3 -16.80 33.54

3743.77 _7.23 171.Sf 83.51 88.03 tO 3_ 49 8143.8 28.08 264.02

19_4.54 -10.97 12.g 73.08 111.81 1_ 24 6 1366.6 -17.83 15.18

5437.78 _8,t8 251.81 85.7f 97.8f El 86 48 4857.7 29.74 24_.|0

|104.45 -15.25 8,41 71.11 115.84 13 13 lO 1104.5 -ZJ.fJ .94

5|SZ.tl 33.9f ZSZ.3? re.47 f8.77 13 17 4 4SfZ.I 34.16 215.17

Olr_Egf..NT|A_ C_gf.CTlON8 N|O*CCXJ_S£ [_rCUT|ON ACCURACY

TO[-9.24_7 YRA B.8647 TC3 -.3gSf fAU .847f SGT 8444.1 SGR 331,7 SO3 97.9

• O[ .lilt RRA .0121 RC3 -.O0Sl FAU-.OOIf3 RRT -.4M3 RRF -.45_O RTF .9814

FD£-I.04S3 FRA l.DO27 FC3 .0132 fI_P 16141 IG_ 5456.3 N_3 -,008f R|3 -.f814

80[ S.EfO0 MA 8.R647 IC3 .388f FsP -3_9 $GI 8441,4 $81 2f3.f TNA 171.3t

LAUNCH DATE NAY 6 19484 FL|GHT T|N[ _tO.00

H[L|OC[NTRIC CONJC 0|iTANC( 611.|Z3

RL 180.14 LAL .00 LO_ _S,S0 VL _3,JSl GAL 14.4| AZL f5.18 NCA 313.66 iNA

RP 107.11 LAP 3.13 LOP 111.30 VP _.384 GAP I_.M AZP _4.1_ TAL 146.11 TAP

RC _Ot.216 GL -|.iS GP -9._3 ZAL 39.17 ZAP |68.S0 (T8 _.87 ZA( 117.88 EYE

PLAN(TOCENTNT" CONIC

C3 JAl.ttS v_ 11._OS OLA -13,73 /AL 168.67 RAG 6_?0.6 VI[L Jl.441PYN 1.87 VINP

LN_N AZNTN LNGN T|N[ L-| T_N[ |NJ LAT |NJ _G |NJ RT AiC |NJ A_AYH |NJ TIN[

90.00 10 31 25 £_41.7f -10.£4 43o10 78.61 !10.13 I1 16 48

_O.00 18 I 21 37_.71 27.00 !74.37 If,73 if.If tO 38 30

IDG.00 11 53 32 1'O03.1_ -_l,ll 15.03 76.18 liD.l/ IT !t 56

100.OO tO 30 SS 5413.|1 11.73 IS),67 19.03 6f.l_ El I 18

110.00 I£ 43 33 1640.73 -li,.13 10.?? 74.16 ll1.?S 13 18 14

110.00 11 SS 13 5111.tl 33,N 134,M 61,I£ 8?.14 t3 11 IJ

D|F_ERI[NTZAL CA_CT|ON8 N|D-COURK (XECUT|ON ACCURACY

TOK-S.3ffS TNA f.14Ml TO3 -.ES._I fAU .S141 _Y 93f7.5 _ 31_,1 SG3 95.5

pro[ .if?4 _A -.0343 RC3 -.0046 FNJ-.0041| IM'T -.Sl?f _ -.5|11 RTF ._846

FD[-|.OtI3 FNA 1.0111 FC3 .OZiS Blip 18073 _ 8407.4 R_3 -.0]0? R13 -.ff46

BC_ $.t411 DRA I.t441 fC3 .2132 F$P o3_J _| $d00.3 $81 17f,5 THA J?l.|t

C_r6|T O[T[RT4|NATION ACCUtlACY

ST 3020._ _ 33_.4 S$ 974.9

CRT -.8837 CR$ .8686 CST -.9995

LiA 3188.3 NiA 157.9 $SA 9.D

[11 3034,9 (L2 J84.9 ALF ]74.4_

ARRIVAL DATC D(C ]Z ]964

1|?.8f (CC .4f367 |NC S,2833 V| 29.S10

|0f.76 RCA _O.t4 APO J?S.13 VE 38.149

183.11 ZAC 84.14 (TC 186,31 CLP 169.80

!?.693 0PA -I.48 NAP |?1,29 (CC 3,4816

PO CfT 7|M |NJ Z LAT IN| Z LONG

1141.1 -J7.31 33.83

3168.8 27._S zis.e4

1403.? -18,85 17.53

4_f3.| 2f.t3 144.98

|_40.? -Z_,8_ $.18

4618.f 34.J0 125,21

ORf|T O(T(RN|NAT|ON ACCURACY

ST 1978.8 _q 317.4 $$ 901.4

CRT -,88ff CR$ .8789 CSY -.9995

LiA 3126.D NSA 151,6 $SA 8.4

(11 1993.0 [LZ 148._ ALF ]?4.40

!114



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19645

LAUNCH OAT[ kay ? IDQ4 IrLIGHT T_IE 70.00 ARRIVAL DAY| JUL |6 1964

HI[LIocrNTmI C CONIC

Rt. 150,t? LAL .00

RP 109.15 LAP -Z,?5

RC 50. J_O GL -IZ.18

PLANI[ TO¢lr NTR ] C CONIC

C3 $t.009 VHL 1.074

LNA".J4 AZNTH LNCH T|N_

BO .00 0 3 1

_0.00 14 41 Z

100.00 I ZB 38

tOO.D0 ]5 5R 9

110.00 Z 49 44

110,00 1e 54 19

DIFIrERfNT IAL CQQNI[ C T J ORALS

r0E .0789 TRA-.5579

R0[ -.3G?S RffA .01H)R

FOE -.54|7 FNA -.5|57

fSO[ .3759 MA .3715

O|STANC[ 188.371

LOL _8.47 VL Z7.115 GAL -10.19 AZL OZ.?5 NCA 83.39 S_A

LOP _K59.05 VP 37,597 GAP -10,34D AlP 90,5f TAL 2|7,50 TAP

GP B.79 ZAL 149.05 ZAP |9.47 [T$ 337.48 ZA[ 145.41 IT[

lED.T5 [CC ,Z3919 INC _.74T8 V] _g.51Z

300,89 RCA 98.?1 APO 160.79 vr 34.Y04

ZG.04 ZAC 96.Q7 [TC Z68.43 CLP -17,89

OLA |0.53 HAL 75.Z8 R40 8SEMi.4 VEL 1Z.580 PTH ZoZR YHP 7.194 OPA 31.33 NAP |IS.Z? £CC 1.6073

L-I Y|NI[ |NJ LAT |NJ LCN_ IHJ IT ASC |NJ AZNTH |NJ 1114[ PO CST TIN IN| _ LAT IN| _ LONG

Z898,SZ -Z?.83 ?4.48 311.38 96,45 0 48 0 E099,9 -ZG.45 66,D1

4977.17 14,79 1_.r8 _4.79 85.58 15 5D 59 40??,Z 11.57 19_.Z5

ZAIg.SY -Zg.0Z 53,75 $lJ.18 97.51 Z 9 55 1819.6 -Z?.6? 45.ZD

4431.65 18.08 180.e0 304.18 84.44 17 i_ 0 _31.7 11.49 175.83

Z|M.79 -31.?3 34,07 310.50 100.47 5 15 53 |568.9 -50.94 E$.Z6

AESS.LPO ]9.40 185.41 30Z._J 61.Z9 lJ 5 Z4 3855.E 15.4E 158.56

H|0-CCt,/_'_M[ [v_rCUTl(_l ACCURACY _8|T D[T[RN|NATION ACCURACY

TC3 .3898 8AU .Z|40 SGT 388.6 J GR 4Z7.6 $83 |35.5 ST IZ?.6 _ 547.9 58 551.6

RC3 .1904 ¥AU .049(_1 _Y .L)O_ _ *,_SU RTF *.5741 CRT -.64E4 CRS -,9E9? CST .5406

FC3-1.1515 81_ 1531 S(,8 7Z_.3 |_3 -.0638 R|3 -.5973 LSA 476.9 NSA 159.8 $SA ZG.E

8C3 .433R YSP -350 SG] 801.7 _ 410.5 1HA 15o88 ELi 358.Z [LE 95.0 ALF iDA,Z9

LAUNCH DATE NAY 7 1964 FL|GHY TIN[ 7Z.O0 ARR|VAL DATE JUL 18 1964

130.70 [CC .13160 |NC E.8419 V! E�.51E

305.4| RCA 100.30 4PO |6].10 VE 34.784

t7.19 ZAC 87.Z8 [TC EG$.45 CLP -E0,99

PH[LIOCENTRIC CON|C O|$TANC£ 195,131

RL ]50.97 LAL o00 L_. P98,47 VL •7,ZSZ GAL -|O.lO A•L 9_,84 h_A 96.55 5NA

RP ]08.95 LAP oE.84 LOP 313,0• VP 37.895 GAP -9.49 A•P 90,|? TAL •J9.85 TAP

RC 58.750 GL -1•,79 OP 9,39 ZAL 149,81 •AP LI'_,9| ITS 339,77 ZA[ 145.45 EYE

PLAN[YOC[NTRJC CONfC

C5 38.100 vffL 8.009 OLA 9.7E RAL 74,•_ RA0 85841,4 Vt[L 11,549 PTH •.•7 VHP 8.734 OPA 3•,9_ RAP |15,41 [CC 1,5941

LNCH AZNTM LNCH T|N[ L-| TIN| |NJ LAT IN| LONG |NJ RT A$C |NJ A_HTH IN| T|N[

90.00 0 4 54 •888,78 -•7.38 ?_.31 509.38 97.5| 0 49 •_

90.00 14 51 50 4898.15 15.31 L_0.40 503.45 85.89 15 50 7

100.00 | 31 4 •3D0.|9 -18.74 51.48 309.35 98.58 Z |O 55

100.00 15 49 Z'_ 4449.E8 18.57 18|.85 30_,85 64.78 17 • 3|

110.00 • 50 16 Z]43.03 -3•.39 3•.08 308.59 10J.57 3 •6 0

1]0.00 18 45 39 4E69.88 19.85 |66.ZE 30|.09 81.60 17 56 49

OIrF[R[NTIAL CCIQR[CT|ON$ N/O-_&l[ [X1[CUTION ACCURACY

TO[ .Oleo TR4 -.3485 TC3 ,3997 8/4./ ,_|78 SGT 59•,_ N 433,8 $83 155.7

ROE -.3534 RN4 .1113 RC3 .E08$ FAU .05438 RRT ,•£38 IIMq:" -.3E77 RTF -.57|6

_OE -.6334 FRA o.607• rC3-1.5041 BSP 1547 8¢8 734.1 RE3 -.0799 R13 -.6010

$oE ,5e30 M4 .3659 BC3 ,4509 FSP -404 $81 607.4 SG• 4|Z.Z THA 17.64

POCST TZN |NJ E LAT IN| E LONG

L_OE_.8 -Ee.06 63.90

4096.1 11.94 J95.56

1790.9 -EY.E6 43.|7

M49.3 |_.04 JYa._5

|545.0 -30,46 E5.40

$889.9 15.95 159.39

C_SZT O[T[I_4|NAT|ON ACCURACY

ST IZ9.3 SR 33_.7 $S 367.J

CRT -.6816 CR$ -.9Z44 CST .57_

LSA 494.9 MS4 143.3 $SA Z_.J

ELl 350.$ EL| 9],5 ALF 105.67

LAUNCH DATE NAY ? 1964 FLI_.HT TIN_ 74.00 ARRIVAL 0ATE JUL Z0 1964

ffEL|OC[NTRI¢ CONIC D/STANCE ZO1.868

RL |50°97 LAL .00 LOL 12_.47 VL ZT.37E GAL -10.03 AEL 91._4 HCA 89.7| SHA 131.55 [CC .ZE691 |NC Z.9351 V] E9.51_

NP 10_.94 LAP -E.94 LOP 516.|_ VP 57.785 GAP -8.$5 AEP 50.01 TAL Z_0.11 TAP 509._E RC4 |0|.70 APO 161.59 VE 34.784

RC _0._57 GL -15.40 GP 10.O_ ZAL 150.48 ZAP Z6.15 ITS )4|.6_ ZA[ 145.71 [T[ 18,65 ZAC 97.94 [TC _68.46 CLP -14.26

PLAN(TO_ENTRJC CONIC

C_ 5_.449 VHL _.954 0LA 9.06 RAL 75.3| RAO 95841.4 V[L 1_.5_3 PTH Z._7 ¥NP 6._E OPA 55.60 RAP 115.40 [CC 1,5834

LNCH AZNTH LN4_H Y|N( L-I T|N[ IN| LAT IN| LONO |NJ RT ASC IN| AZNTH IN| T|N[ PO C$T TIN IN| Z LAT IN| Z LONG

90.00 0 Y Z 1640,71 -ZY.IE 70.]10 307.9? 98.48 0 51 E •040.? -15.66 61.94

90,O0 |4 EE •6 4715.01 15.95 Z0|.54 3OZ.31 86.Z• 15 41 | 4|15.0 11.50 ]94,4?

100.00 | 3E 49 25_4.09 -E9.46 49.?Z 507.73 89.56 E IZ l• 1764.1 -•6.84 41.19

|O0,OO |5 59 El 4468.88 17.08 18_.71 301.73 65.09 19 53 48 _86.9 |3.58 175.67

110.00 E 51 7 EJJ�.00 -51.05 50.19 308.91 101.58 3 E_ •6 |5|9.0 -E9.99 E1.69

]JO.OO 1i 37 51 4•84.75 _0.56 187,17 300,00 61,93 17 48 55 3684.7 16.44 160.Z3

OirFERCNTIAL C_RIECT/ON$ H|D-C_t,NI_M[ £W[CUT|ON ACCURACY ORS|T OETERNINATION ACCURACY

_0( .D85_ TRA -.34•_ TC5 .4034 SAU .•|97 9GT 590.7 $_ 440.9 $G3 174.• ST 130.5 S_ 3E?.4 SS 404.6

RO[ -,5390 RRA .IE34 RC3 .•EBB F4U ,0(SO5• R_T .•45E _ -.37]1 RTF -.561• CRT -.7090 CRS -.9185 CST .3968

roc -.7384 FRA -.7|•1 FC3-|.4751 $SP 1550 SOB 757.1 RE5 -.|004 R15 -.603• LSA 515.] NSA 147.9 SSA ES.9

80[ .3487 MA .3841 8C5 ,4_37 FSP -488 SGI _09.9 8r,_ d|4.0 THA 19.78 ELI 54|.• [LE SB.5 ALF 106.94

LAUNCN OAT[ NAY 7 1_4 FL|C_fT TIN[ 7e°O0 ARRIVAL DAY( JUL EZ |96A

HI[L|OC[NTRIC CONIC 0ZSTAN_[ •09.581

NL 150.97 LAL .00 LOt. _8.47 VL £?.478 GAL -9._H_ AZL 93.03 HICA 9_.87 _I_A |3•.•9 £CC .•••00 |NC 5.0185 VI E�.SJE

RP JOR.94 LAP -3,0• LOP 3|9.35 VP 37.85_ GAP °7.88 AZP 88.85 TAL ZtI.Z6 TAP 314.|• RCA 10•.9• APO 11|.68 V_ 34.786

RC 8E.e04 GL -:4.00 GR |0.80 ZAL 150.97 ZAP _.59 [T8 343o_| ZA[ 148.|9 IT| _,47 ZAC 85.65 [TC •G8.54 CLP -ET.?J

PLAN(TOCENTN/C CONIC

C5 34.9]8 VHL 5.909 OLA $.38 RAL 7•.5• RA0 83_.4 VI[L |_.3OJ PTH •.•8 VHP 5.914 OPA 34.37 RAP 115.17 [CC 1.5746

LNCH AZNTH LkN_H TIN_ L-| T|N[ |NJ LAT |NJ _ |NJ RT AlC _NJ AZNTH |NJ T|N[ PO CST T|N |NJ E LAT |NJ E LONG

• 0.00 O 9 E4 E814.37 -_8.R4 t8.4• 308.57 99.38 0 5• 58 ZO14.4 -ZS.ZY 60.I1

90.00 14 13 69 4?33._) 1e.35 •O'_.M 801o38 88,56 IS 3• 40 4133.7 15.05 195.57

|DO.D0 ] 34 47 E33_.95 -_1.18 47.9| 308.51 100.47 E 13 46 1738.9 -Z6.A• 39.53

|OO,O0 15 31 4 4484._ 17,5R 193.78 500,78 85.43 19 45 48 _M_94.4 14.11 176.69

I10.OO • 5• _9 _H_.48 -31.70 •8.83 5OS.44 103.5] 3 •7 13 |496.5 -E�.SE EO.IO

|10.OO 18 SO 4 6•99.81 L_0.83 IN.07 •98,09 8_.•8 17 41 44 3899.8 16.95 161.08

OiFF£Ri[NTIAL C_QNI[CYIGfiI$ HI0-COU_IM[ EXECUTION ACCURACY ORBIT DET£RIA|NATION ACCURACY

TO[ .0890 7RA -.340_ TC3 .4003 8A_J .••0_ $_T 5_4.8 _ 449.4 $83 |97.0 8T 131.J SR 315.9 8S 444.1

ROE -.3E09 RRA .i_| RC3 .•501 FAU .0_95 RRT .•839 _ *.4187 RTF -.5448 CRT -.?151 CRS -.911 ? CST .AOE5

FD[ -.8584 FRA o.9•lbl FC3-I._K)O 8SP 1540 $G_ ?3?,? R_3 -,J•71D RI3 -.6015 LSA 537.6 NSA IS•.4 $$A E5,6

80[ .5SEE MA ,385? 8C3 .47•0 FSP -5_8 SGI 908.E SG_ 418,5 THA ZE.35 ELI 329.| £LZ 86.1 ALF 108.|5

IR_5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAU_CN DATE NAY ? t_A

NIL IO¢[NTRIC CONIC

RL I S0.BT LAL .00

RP 101.13 LAP -3.11

R¢ 14. i/4 GL -14.5t

PLANE TG¢ENTR | C CONIC

C$ 34,4?8 YHL S.•?t

LNCN AZNTN LNCH TIN[

DO.O• 0 lZ l

IO.00 IA S SO

lOG.0• I $? d

zOO.00 15 If3 Zl

II0.O0 Z 03 AS

l]0.O0 It Z• It

FLIGHT TIN[ 76.00 ARRIVAL DATE

DISTANCE Zl $.ZQ7

LOt. _S.47 VL 17.565 GAb -•.SO AZL D$.IZ _CA _.00 SNA 101,94 [CC .tit?? |NC }.IZZ4 vI 19.511

LOP _Z.SI VP ST,ItS GAP -?,10 AZP i0.i? TAL ZZE,ZS TAP 319,19 RCA 100.98 APO 161.90 VZ 34.788

0P ll.lJ ZAb 1S1.30 ZAP $$,14 ItS $44,eO Z/dE 141.69 IT[ $1.74 ZAC •9.41 ETC Z0J.6T CLP -51.36

DLA ?.69 NAL 71.60 NA0 60M,4 bell 11.464 PTH 1,1• VHP 5.$51 DPA $5.Z$ RAP 114.71 ECC 1.5674

L-| TIN[ IN| bAT |NJ bCN6 |NJ NT ASC JNJ AZNTH IN| TIN[ P• C•T T|N INJ Z LAT INJ p' LONG

1566,46 -Z1.55 14.N $00.$9 100.15 0 55 11 19•9.5 -14.•? 5•.58

4751.19 1•.•5 L'O$. 6 i $O0.S? St.90 15 Z• 1 4151.1_ 15.5• 186.66

1515.19 -17.95 46.11 305.06 101.$1 I 1S $9 lYlS.l -Z0.0I 57.09

450J.71 19,0? 194,65 $00,01 65,71 16 _ _0 300I.T 14.64 I??.?1

EOT$.I6 -$1.$5 1?,0? $04.17 104.$? $ Z6 11 IA75.1 -Z9.06 18.61

461A.48 !1._0 14MD.64 196..55 81.6| 1? $5 II 5714.5 17,46 181.94

JUL Z4 1964

OI,F[_[NTIAb COllECTIONS

TDE .0•AS TRA -.14|9 TC_ .3•JO 8AU .IZ00

NO4[ -.SOl• NNA ,149T RC$ .IT$? FAU ,0?408

FOE -.•959 FRA -,90411 FC_-|.J•?$ 8JP 1544

809 .$151 MA ;$731 BE• .47?$ FIP °•19

LA_H DATE NAY ? 1694

MIO-C_URI[ EXECUTION ACCURACY ORBIT OETERNINATZON ACC_ACY

6GT S?S,$ JGR 410.1 •G$ 111.7 •Y 151.] M _97.• SS 4•6.5

NNT .1784 N_qr -,4?05 NTF -.5169 CRT -.731• C•S -.8004 C•T .5847

JG8 708,8 RE3 *.1550 R]$ -.5964 LSA 56_,A NSA 156.6 SSA 15._

86| _5oJ _ 410.| TNA 1S.$1 ELI $14.l ELI 84.6 ALF 108.34

Fb|GHY TIRE 80.00 ARR|VAL DATE JUL 16 1964

_[LIO¢ENTRJC C_|C

RL lso.97 LAb .DO

RP 106.91 LAP "$.11

RC 44.••1 GL *iS.IT

PLANETOCKNTR|C CONIC

¢3 3A.IO? _ $.•AO
LNCH AZNTN LN¢_ TJN[

tO,DO 0 14 5?
tUG.00 I$ 50 $3

100.00 ! St _P

IO0.O0 15 II $1
110.00 I 59 $5

_iO,00 I• IT 9

LOt, mI,A? VL £7.641 GAL

LOP 395._1 VP 37._4 GAP

GP t£.4J ZAb 151.6| ZAP

OIOTANC[ L_t.0Z4

-9.94 AZb 90,_w"_ HCA 99.16 Id4A 155.50 £CC .11410 INC $._lT4 vt _8.51_

-t._l AZP 89.49 TAL 113.15 YAP 3££.30 RCA 10A.61 APO 1•_.06 vl 54.Y81

37,11 [TI $4_.99 ZA[ IA?.?S EYE $$.S3 ZA¢ 80,f5 EYE _•6.66 CLP -5f,_5

DLA 7.06 RAL 71.$] RAG 6564J,$ V[b 11.499 PYN 1.1• V_P 5°I_1DPA 36.1• RAP 115.9• [CC 1.5813

bo| TIN[ IN| LAT IN| LCNG IN| NT A•C IN| AZMTN IN| TIN[ PO C•T TIN IN| _ LAT IN| _ LONG

_SIS.?7 -I_,.£5 t4.99 $04,$_ 101.O| O 5_ 40 19•5,6 -14.47 56.77
47T_.4t 17,$4 _°04,_$ 19|.94 6?,_8 15 l| $ 4170,5 14.11 197.74

1_9_.S? -17.04 46._0 _04.00 101.11 I 17 51 1•91.6 -Z5.59 5i.54
4016.91 19.54 J65.99 199.40 96,16 10 $) 50 3916.0 15._6 IT•.?5

_004,6S -$],00 15,09 _O_,07 |05.1• 3 t9 SO 1454.8 -_8.6| l?.ll

A$19.00 I1.7• 186.17 _9?.?6 81.66 |? 16 14 $719.$ 17.96 ISZ.•O

DIFFERENTIAL COR_[CY|ONI

TOE .OYY• TRA -.$SO3 tC$ .3?14 9_J .tl?S

ROE -.1100 RRA .1•$9 RC$ ,_1 FAU .08_$S

FOE-I.14?$ FRA-I.O_NIO FC$-!,0•05 9SP 1499

00[ ,£•O9 MA .$••7 •C$ ,4769 F•P -70•

N|0°COuR_ [Xi[CUTICN ACCURACY OR61| D£T[RNZNATION ACCURACY

SGT 560,3 dIGN 4?3.3 $G$ ZSO.A ST IZ9.6 SR ZY8.4 SS 5Z9.6
ll_RT ,_910 _ -,5141 RTF -,4T40 CRT -.7154 CR$ -.•951 C•T .548_

• 68 703,4 R_$ -,_005 R|$ -.5_11 L•A 580.• N•A 160.4 $SA Z4,?
8_1 596.6 •G_ 416._ TflA 19.44 ELI _5.9 [L_ 8_.5 ALF 110.18

LAUNCN DATE MAY 7 1864

NELIO¢ENT•|C CONIC

R_ 150.87 LAL .00

RP 106,81 LAP -$._4

RC 68.78• GL -I5.75

PLAN£TOCENTNIC CONIC

C3 55,715 VHL 5.•15
LNCH AZNTH LNCH TIN[

SO.0O D 16 JR

SO.DO _5 51 51

100.00 i 41 $4

lOG.DO IS |OlO

110.00 I S? 45

FLIGHT TIN£ 61.00 ARRIVAL DATE JUL _ 19_4

LOt. _6.47 VL IT.TOA 0AL

LOP 5Z•.•4 VP 5•.05A GAP

0P _5.45 ZAL 15|.T5 ZAP

DISTANCE 116.551

-6.79 AZL 63.$1 _CA 10_.36 S_A 166.90 ECC .Z108_ Eke 5.5141

-5.70 AZP 69._9 TAL 115.0• YAP 5_6._5 /CA I05.71 APO 16_,_4

41.10 ITS 3A?,11ZA[ 148,T6 ETE 3•._7 ZAC 9I.I$ ETC 169.18

OLA •.$9 RAL ?0.67 lAD •5M.3 V[L 11.456 PTH I._5 WNP 4.611 DPA $7._5 NAP 113.Ol

L-I T|N[ INJ LAT |NJ b_AG ZNJ •T ASC IN| AZNTH |NJ TIN[ P• CST TIN IN| Z LAT

0541.•• -_5.95 •5.39 _$.44 101.76 1 0 $4 1•45.0 -04.06

4766.56 |1.61 101_.05 166.48 •7,6_ 15 II 40 41••.6 14.6_

_?0.•$ -17.11 40.0_ _00.10 10_.86 _ _0 _4 1670.6 -_S.l•

4555.9• 19.01 16•._4 19•.83 66.49 16 _5 46 $656.0 15.67

_005.50 -_O.65 14.19 301,13 105.94 $ $1 41 |405.5 -_6.16

VZ 54.?85

CLP -38.3_

ECC 1.5561

IN| Z LONG

55.11
18•.65

54.86

|T8.74

15.•8

IIO.OO I• |1 16 40A4°07 11,11

OIFFER[NT|AL C_W_[CT/ON•

TOE .08•A TRA o.]•SO TC$ .3A11 B_J .Zl_l

NO( -._5•4 RR'A .IT0? Re5 .$Z_ FAU .000_I

F0[-1.5148 FNA-J._413 FC$-_.$191 •_j_n 144l

80[ .164• MA .40_4 •C$ .473_ FSP -•O1

LAUNCH DATE NAY 7 I_A

I'fl[L_O¢[NTN|C C_N/C
RL liD.•? LAL .00

RP lO•.•O LAP -$.19

RC ?0o•41 GL -1•°$4

PLAN_YO¢[NTRIC CONIC

C$ $$.5_O V_L S.?_O

LNCN AZNT_ L_C_ TIN[
_O.OO 0 !1 A5

_O.00 15 AS AS
IOO.O0 l AS A9

100.O0 16 4 _0

110.00 $ 0 IT

110.00 I• • II

OiFFERi[NTIAL C._IN[CTION_

T0E .0504 TRA -._$$ YES .006_ 8AU .£101

NO[ -,!_•• ItNA .1845 /C$ .$5?1 FAU .1000_
FD[-i.AII• FRA-I.$•?• FC3-1.5151 lip 1414

• O[ ._351 MA .4316 6C$ .4861 F•P -609

!?0.77 19?,$1 63.35 IT _$ 51 3744.1 i•.46 185.66

NID-COUR_E E_[CUTION ACCURACY ORBIT DET[RN|NATI_ ACCURACY

6GT $41.9 8_ 466.8 •63 160.4 ST 1_7.$ 6R _56.5 $S 574.1

RRT ,165T RRF -.576_ RTF -.40?$ CRT -,6735 CR6 -.8785 C•T .165_

• D_ 7_0.$ R_5 -,_476 Rl$ -.5•56 LSA 6_0,• NSA 163,6 SSA _4.1

• GI 5•4.6 $61 407.l THA $4,55 ELI Z?4.Z ELI 68.• ALF 110.61

FLIGHT T|N[ 8A.00 ARRIVAL DATE JUL 58 1864

O/STANCE Z$S.IA8

L_. 1_*.47 ¥_ _7.75• G_L -9.?$ AZb 95.41KA 105.5_ SNA 154.$T ECC .1001• |NC 5.410_

LOP $$1.01 YP _•.075 GAP °5.0A AZP 99.09 TAb 114,46 TAP 3_0,00 RCA 106._• APO 161.35
GP 14.4S ZAL 101,?_ ZAP 45.01 [Y• $4•.$4 ZA[ 149,66 ET[ 40,10 ZAC 9_.07 [TC 16_,40

0LA 5,7S NAL 'r0,$S NAG 9StMl,$ vlEb |_,449 PTN 1,_5 VHP 4.655 DPA 3•,$8 RAP 111.71

b-| TIN[ IN| L_T [NJ L_NG |NJ RT A$C |NJ AZMTH IN| TIRE POCST T|N |NJ Z bAT
_510,98 °_5,•$ 8|,95 _0t;T_ 10_,47 1 $ 46 1610,9 -15.66

4_.1_ 16,Z? _O?.J? _99.1_ 8?.9_ 15 5 50 4106,6 15.15

_49,71 -L_I,66 41.59 _.$? 105.57 Z Z• |• J849,? -Z4,76

4000.00 |9,47 16?,ff 199.$9 6•.6• |8 _D 10 $655,0 16.1T

L_!8.14 -30,_9 _I,94 _01.$$ 108,17 $ $3 54 |4/•,• -Z?.?I

4559.85 L_._S 171,99 L_?,O_ 6),?0 17 16 0 $756.• 1•.95

N|O-COUNIM[ [_rCUT|ON ACCURACY
• GT S_3.1 SCAI S09.9 $G$ $1£,T

RRT ._1_$$ fIHI5r -,•$$7 RTF -.5|46

• 69 ?$0.5 R16 -.1691R|3 *.560•

601 57_.1 SGI 454.l THA 41,76

vl 19.511
v_ 5A.799

CLP -45._5

[CC 1.551T

IN| Z LONG
50.T5

$5,45

188.76

14.66

18A.52

OR61T D[Y[RN|NAT|ON ACCURACY
ST J_5,6 _ Z$4.9 $$ 6ZI.I

CRT -.6051 CN$ -.•601CST .1581

LSA 65A.? N•A 166,1 $$A Z$.6

ELI _49.1 ELI 94,4 ALF ]11.]4

16_6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAONCM DAT[ MAY 7 Z_4 FLIGHT T|N[ 06,00 ARRIVAL OAT[ AUG 1 1964

_LIOCENTR|C ¢_iC

RL J50.9Y LJL ,00

mP JO6.0a L_P -3,$3

RC ?$.111 &L -16.93

PLAN[TOC[NVRIC C(_llC

C$ $$.£T1 VHC 5.769

L_C_ AZXTM Lm:X TIN[

90.OO O Z5 40

90,00 13 40 3

|00,00 I 49 Z5

100.00 |4 gl 51

110,00 3 3 11

110,00 16 J 41

016TAIK;[ ZAI.?I3

L(_. _6.AT VL Z?.?t| ;AL -9.66 AZL 93.5| HCA 1_.6| _AA I$A.66 [CC .Z0593 JNC $.S154 vl Z�.SIZ

LOP 335,16 VP _.|10 GAP -4.4Z AZP 06.67 TAL 214,65 TAP )$$,63 RCA 106.g5 APO 166.4Z v2 54.804

6P 15,54 ZAL 151.1'0 ZAP SO.O4 Et6 346.1JO ZA{ 150,g6 ET£ 46.1Z ZAC 95.09 [TC Z69.?6 CLP -4B.Zl

OLd 5,|Z RAL 70.33 JAO 65_1.3 _I[L 11.43a PYH t.t5 VHP 4.Aft OPA 3P.57

L'1T|I_ IN| LAT IN| LONG IN| RT AIC |NJ AZNTH |NJ tiN( i_ C�T TIM

14i19.J9 -19.30 10.34 301.Oil 103.16 J ? 19 JSilg.Z

4ill4,t? lil,?3 _1_1._0 liil,lO 66.3T 15 0 _6 4_14.?

Ill6,0| -16.$5 40.16 301.75 104,16 £ 16 34 1619.0

4570,0S lil.ill lilil.D6 Eil6.3il 67.14 16 15 9 3il?O.0

lil_.ll -n.ill Zl,$f 300.6? 10?.36 3 36 30 13il6.1

4373,1'0 13.11 17_.61 Iil6.63 64.06 17 14 36 $Y73.7

DIFf[II_NTIAL C_'II_CT|(:I_I

T0£ .0£68 tRA -.4151 TC3 °1536 O,tU .L_,

NO[ -,£009 RNa .ll03 RC3 ._il FAU .10933

¥0£-1.6859 FRA*|.3$O6 _C3-l.i144T B&P 13?3

(SO[ .1011 ilNA .4153 Bc3 .41_5 FSP -1016

RaP 110.1Z [CC 1.54_?

IN| Z LAT IN| _ 10_6

o13.14 5_.18

15.65 100.99

-Z4.55 5Z.04

16.67 161.78

-Z?.25 15.35

19.43 165.40

(:mBIT DET[RNINAT|(_i ACCURACY

ST |_?.3 SR ZO�.Z S$ 66?.5

CRT -,4677 CRS -,8314 CST -,0540

LSA 690.3 NSA 168.0 SSA 15.0

_LI ZZ|,1 [LZ 105,l ALF 111.65

XZO-C_,_S£ E_l[cutZ_ ACCt_'ACY

6Gt S07.6 Sr, AI 533.8 SG3 3A5.5

liNT .1446 RRIr -._14_ NYF -.1?il8

SC_ ?36,6 Rl3 -,ll/_$ R13 -,6175

$G1 539.3 _ 479.4 ?HA 54.63

LAUNCH OAT ff MAt" ? ]_& FL | G4_T TIN| Ill,O(] ARRIVAL DATE AUG 3 1964

_q[LIOC[NTRIC COI|C

R_ 150.97 LAL .00

R_ IOR.t6 _P °3.36

RC 75.317 GL -I?,SS

PLAN_TO_[NTRIC C(;_;C

C3 33.05? VHL 5._90

eO.OO 0 Ill 59

S)O.OD |3 34 A7

lO0.O0 I 93 15

IO0.OO 14 54 £

110.00 3 6 30

IlO,O0 I_ 57 l?

t._t. J_6.47 VL l?.il30 GAL

L_ _._.35 VP M.l$il GAP

GP 16._1 ZA_,. 131 .5_ ZAP

O/lYANC[ 14il.14?

-9.60 AZL 93.6_ HCA 111.8A _MA 134._1 [CC .I0389

-3,8_ AZP _il.65 TAL 7Z5._6 TAP 337,13 RCA 10?.41

S4,ilO [T$ 350._ ZA[ t51.il6 [T[ 54.14 ZAC 94,13

OLA 4.46 RAL ?O.ll RAO 65_1.3 VI[L 11.417 PTH 1.15 VHP A,|16 OPA 40.64

L-Z TIN[ IN| LAT |NJ LONG IN| RT A$C |NJ AZNTH IN| TIN[ PO CST ?I_

IA??,60 -_4,il6 3il,il5 301,69 103.03 1 !1 16 1il??.6

4841oil7 |il.J8 _,44 lillo_O f_,76 14 33 30 4t41.il

l10il.44 -16._0 3_.?| _01.14 lO4,il3 Z 30 Jd JQOil.4

4587.t6 L)O,3? 1ilO.14 laiR.Z9 67.64 16 lO 19 3il8?.3

197il.74 -_il. S4 L_O._3 _lO0.l_ 1_8.04 3 39 30 137il.?

438il,73 13.55 173.55 _il6.77 64,4il 17 10 35 3?88.7

INC 5.6_16 VI 69.51_

APO 161,43 VZ 34.6)0

[TC _70,17 CAP -55.00

DI_FER[NT|AL CGIti_CTION.II

T0[ -,O04| TRA -.4516 TC3 .ISIS ilAU .L_0_O

NO[ -.1667 RNA .I_6| RC3 .411S FAU .J185T

F0[-1.694? fiA-l.til_ FC3-3,105_ RIP 13il0

60[ ,_eS? _RA .9059 8C3 .A_39 rsP -Ills

NIO-r.._U_K [X£CUTI_4 ACCt,_ACY

SGT 503.1 IGR 561.6 SG3 3?6.6

Rg'T ,DIal3 RRF -._310 RTf -.OOA5

6_B ?54,0 RZ3 -.D663 RI3 -.?Z�I

9_1 S6l,O S_l 30Z.7 t_A 85.03

RAP 108.Z1 [CC 1.5440

IN| £ LAT ZNJ Z _O_G

*EZ.8! 50.84

16,]) ZO_.JO

-13.69 30.6?

17.16 18Z.6Z

*_6.79 Jl.lZ

J9.91 166.Z9

ORBIT 0(TERN|NATION ACCURACY

St 135.9 SR 191._ ss 713.4

CNT -.$405 CRS -.7867 CST -,Z662

LSA ?18.9 MSA 169.3 SSA 12.4

ELl l�l,I [LZ 111.0 ALr |14,55

_AUNCH OAT[ NAY ? 1964 FLIGHt TIN| _0,00 ARRIVAL DATE AUG 5 1964

_(L[OC£WTRIC CONIC

RL 150.67 kAk ,00

RP |06.64 LAP -3.}il

RC 7?.541 GL -16.16

PLAN_TO_[NTRJC C_NIC

C5 5_.654 VffL 5.731

kh_H AZMTH LNCM TIN[

• O.00 0 $4 4Z

90.00 13 E9 S_

IOO.00 1 57 51

IOO,00 14 4il 14

JlO,OO $ lO 13

110.00 15 _ $1

O|FF[RENY_AL COItRI[CT|ONI

TO[ -,04E_ TiA -.4il?l TC3 ,|Jil? ilAU .Z0?6

RO[ -,1_41R/IA ol4J? RC3 .451_ FAU ,Jl?SJ

• 0[-E.101? fNA-l.il4_O FC3-3,35ilil BSP 1473

60[ .IAO6 IMA .5531 ilC3 .A?16 FSP -tim

OlStAli_( ZSd.?4t

LOt. _6.47 VL l?.656 GaL -9.53 AZL _3.73 I_A 115.01 _l_A 155.10 [CO .ZDZlZ INC 5.75Z6 ¥1 ZJ.SIZ

LOP _111.$l VP _il,llJ GAP -3,J4 AZP _il.41 YAL _l_.49 TAP 340.49 RCA |07.79 APO ]6J.41 V_ 34,61 6

GP 17.67 ZAL 151.14 ZAP 59,71 [T$ 351,35 ZA[ I5_.?il [T[ 6|._$ ZAC 95._4 [TC _70.65 CLP -S6.00

DLA 3.64 RAL ?O.le RAO 6568,$ vl[L 1|.Alia PTH 1.14 VtAp 4.044 0PA 4_.14 RAP 105.99 [CO 1,5407

L-I TIN[ IN| LAT |NJ LONG |NJ RT A$C IN| AZNTH IN| TIMIE PO CST TIM |NJ _ LAT IN| E LOA_G

_455o97 -_4.60 ST,3? _[]|._ 104.49 ] 15 38 1656.0 -EZ.S? 49.41

4661,39 1il.64 _J0,61 Ei8.61 66.16 14 50 53 4161,4 16.63 _03.Z3

_lil?,?il -1S.63 ST.Zil )00,84 10$,5il I 34 18 IS67.8 -13,44 _9.30

4_04o60 ;_11_o61 lill.Z5 lil6.31 6il.0S 16 6 9 4004.9 17.66 165.88

|f61.lg -Zil. Ji Jil.il4 L_,6il J01,Yl 3 4l 54 1161,3 -£6.51 10,90

4404.07 14,00 |74.5_ _il6,ilZ 64.69 I? 6 56 3604.1 _0.4_ 167.Zl

NZD-COu_,_ [_drCuT|¢N ACCt,_ACY ORBIT O[?[R141NAT|ON ACCURACY

SGT 516.5 sral 596,0 SG3 A11.1 ST 155,d SR 153.5 S$ 760.1

RRT -,1413 _ -,?74_ WTf .1il64 CRT -,1163 CRS -.?184 CsV -,5051

968 78?.? R_3 .l?5il R13 -.7590 LSA ??Z.I MSA 169.9 SSA El,8

_1 (IOil,6 6GZ _0,0 THA 113.19 ILl 170.5 [LZ 156.6 ALF 156.86

LAUNCH OAT[ NAY ? I]141,4 FLIGHT TIN| ill,00 ARRIVAL OAT[ AUG T 1964

H(kIOCENTRIC CCNIC

RL 150._T LAL .00

WP 106.61 LAP -3.3il

RC 79.7il4 GL -Jl,14

PLAN[TO¢ENTRIC CONIC

C3 3E.663 _ 5.715

LNC.M AZMTN _N_H T|R

90.00 O 3il 53

90.00 13 15 II

1013.00 1 I 43

lO0,O0 1_ AS $

110.00 3 14 IL_

JlO.O0 15 _il 5_

OIFF[RI[NTIAL CC_'#I[CT/C_I6

TO[ -.0R_6 TRA -.5313 YC3 .0334 0_J ,ll3a

NO( -,06?J RRA .£557 Re3 .4611 F_UJ .135_5

FDE-E,_693 FRA-l.tHl16 FC3-3._601 BIP 1147

60[ .15_? MA .eO79 ilC3 ,4133 lip -13_1

O|6TMK[ _ll,ZIt

kOl,, _E_I.AT VL IY._641GtL -il.At AlL il3,1| _d I1|.1T _A 135.11 [CC ,10056 INC 5.#495 VI Z9.5!

LOP 344.710 VP 311,|?il GAP -_,?0 AZP _.|6 TAL _16,$6 TAP 343.74 WCA 106,09 APO 16_,35 vZ 54.625

GP 16,Oil ZML lSOoll lap _4.7_ ITS 363,8il ZA[ |53,Z? IT[ 69,0il ZAC 96,38 [TC Z?I.J6 CLP -63,J8

OLA 3.1il RAL ?0.|5 RAO |36MI.3 V[L 11.411 PTH Z,14 VHP 3,903 OPA 45.46 RAP 105.a8 [CC 1.55T6

L-I TIN| |NJ LAT IN| _ IN| RT ASC |NJ AZMTH IN| T_N[ PO CIT TIM IN| Z LAT |NJ Z LONG

_433._N_ -_4,El 55,_ 300.ill 105,14 | ZO Z? 1634.0 -Zl.90 4?.9?

4il80.44 L)0.O_ lll.il£ _8.il3 61.6l It A6 33 _60.A 17.14 Z04,_9

_l_,61 o_3,44 33,il5 _00,54 106,_5 l _ 50 1566.8 *Z2.97 Z?.�Z

4611,84 l|,l_ |il_,40 lilil,4_ 61_.4_ 16 _ 6 4OlZ.6 18.17 184.98

|il41.S4 -_,_ |?._dl _ilil,3S 10il,36 3 46 45 1541.5 -15.61 g,67

4AJil._ 14,d3 I ?S.SZ Eill,_l| 65,33 17 3 33 38J 9o9 ZO.�Z J66 ._6

N|0-COt_K [_CUT|_N ACCt, MACY CI_BIT O[T[RNINAT|ON ACCURACY

S_T 5_£.3 _ 6_$,1 $_3 AA0,6 ST 166.9 6R 1Z5._ SS 80_._

RIIT -.3176 RRI r -.ill01RTf ,3il76 CRT -.1663 CRS -.5957 CST -.6??9

SC_ 141,5 R_3 ;134_ RI3 -.7695 LSA 817.5 NSA ]?0,0 SSA ZI.I

SGI _?,1 SGI 466.8 THA |15.65 CL| 190,9 CL2 ]ZZ.9 ALF JG�.IZ

18_T



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCN 0AY[ NAY 7 1984

N[L;OC[NTRJC C(_MJC

RL 130.97 LAL .00

:P 108.80 LaP -3.39

RC 62.043 GL -19.54

PLAN[TOC[NTRIC CONIC

C_ _Z.464 VHL 5.19_

LNCH AZNTH L_H TIN(

• 0.00 0 43 34

90,00 13 20 44

100.00 Z D 5

I00.00 14 40 34

110.00 3 It 0

110.00 15 48 28

FLIGHT Tile[ 94.00 ARRIVAL 0AT£ 4U¢ 9 1964

01STANC[ ZS?.t58

LOt. _6.47 VL |?.iTS GAL -9.30 AZL 93.97 HCA 1Z1.34 SNA 155.27 [CC .19919 INC 3.9?36 vl 29.512

LOP 347.87 Vp 31.191 GAP -2.17 AZP 1?.SS TAL ZZ5.SZ TAP 34t.86 RCA 108.53 APO 102.22 VZ 34.831

GP 20.$4 ZAL |S0.39 ZAP 89.19 [TI 355.56 ZA[ 153.30 [T[ 77.54 2AC 97.S6 [TC 271.?1CLP -68.49

OLA 2.50 RAL ?0.40 RA0 1568.3 V[L 1Z.404 P?H Z.24 VHP 5.794 OPA 44.7? RAP 100.73 [CC 1.5346

L-i T|N(: ;NJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH IN| T|NI[ PO CST Y|N IN| 2 ]AT IN| 2 LONG

2411,40 -23.61 34.35 300.?Z I05.80 1ZS 46 1811.4 -21.41 48.50

4900.21 Z0.5t 21}.09 299.|6 ?0.09 14 42 24 4300.3 17.68 205.62

Z143.2? -23.02 34.39 300.35 101.91 2 43 50 1545.3 -22.47 26.52

4141.82 21.74 |93.60 296.19 68.96 15 38 16 4041.6 18.69 166.13

1923,29 -26,29 11.31 299.11 IIO.OS 3 51 3 1323.3 -25.29 8.42

4436.38 24.9_ 176,_ 297.25 IS,60 17 0 25 365t.4 21.44 169.16

0|fF[R[NTIAL C(]Q_CTION8 N|O-COURJN[ [X£CUT|ON ACCURACY (SRilT DET£RN|NATiON ACCURACY

TO[ -.]450 ynA -.8123 ?c3 -.0619 6Ju .2_O2 SG? 637.1 _ 610.6 SG3 467.4 ST 235.4 sn 102.4 s$ 646.6

R0[ -.0597 RflA .28413 RC3 .5265 FAU .J42_| R/IT -.4749 _ -.6406 RTF .5633 CR? -.2599 CRS -.5684 CST -.7698

F0[-2.4897 FRA-2.061t rC3-3.?9Z9 66P 1929 966 917.9 R23 .2406 RI3 -.6272 L$A 618.0 N$A 189.5 $SA ZO.4

80[ .lS68 BRA .6M5 6C3 .5301 FiP -1433 SGI ?66.3 SG2 469.6 THA 132.60 ILl 237.2 [L2 98.1 ALF ]?2.21

LAUNCH 0AT( MAY ? 1964 FLIGHT y|ldll[ 9t.00 ARRIVAL 04T[ AUG 11 1964

H_LIOCENTRIC CON|_ 0|STANC( Z74._67

nL 150.97 LAL .00 LOt. 996.4? VL 2?.679 GAL -9.29 AZL 94.11 KA ]24.31 SNA 135.Z6 [CC .19?99 INC 4.1064 Vl 29._12

R? IO6.77 LAP -3.36 LOP 331.03 yP !li.l|H) GAP -1.67 AZP 87.67 TAL 225.37 TAP 349.66 RCA 106.49 APO 162.01 VZ 34.859

RC S4.317 ¢L -_,26 GP 21.39 ZAL 149.62 2AP ?S,04 [f$ 357.37 ZA[ 152.62 EYE 86.18 ZAC 98.76 [TC 272.29 CLP -75.68

PLANIETOC_NTnJC CON:C

C_ 32.317 VHL S.8415 OLA |.79 RAL 70.64 RAO 6388.3 V[L |2.39? PTH Z.24 VHP 3.716 OPA 4t.05 RAP 9?.60 [CC 1.55] 9

LNCH AZMTH LN_H Y|lA_ L'| T|14[ _NJ ]AT |NJ LONG IN| RT ASC |NJ AZMTH |NJ T|NI_ PO CST ?|N IN| 2 LAT IN| _ LONG

90.00 0 51 49 2_67.95 -23.31 31.77 300.61 J01.4? | 31 3? 1767.9 -Z0.88 44.98

90.00 13 I6 tZ 4911.12 2J.04 2|4.43 299.30 70.59 14 38 23 4321.1 18.20 208.91

100.00 2 14 0 2122.69 -24.57 3£.66 300.Zl 107.59 2 49 23 1322.9 -21.93 25.0?

lOO.O0 14 3tt 52 4661.41 22._2 194.87 299.04 89.4? IS 54 34 4081.4 19.23 187.36

110.00 5 24 9 1903.30 -27.8I 14.95 298.95 1|0.73 3 55 32 1303.3 -24.73 7.1_

110.00 15 43 13 4433.78 23.40 |??.?0 297,83 88.3| 18 5? 26 3833.8 _1.98 |70.Z2

0]FFERENTIAL C_REC?|ON$

TO[ -.Z098 TRA -.84103 ?C3 :.1673 BAU .25J?

nO[ -.0211RRA .27?? RC3 .S580 FAU .14727

F0[-2.6539 rRA-Z.|249 FCS-3.9431 88P 2269

BO[ .2109 BRA .7348 8C3 .3825 FiP -IS0S

NIO-COURJN[ [X[CUT|ON ACCURACY ORBIT O[TERNINAT|ON ACCURACY

BiT ?42.7 $GR 893.8 $03 487.7 ST 295.2 $R 88.? $$ 884._

RRT -.5983 RRF -.8653 RTF .6891 CRY -.4928 CR$ -.0012 CST -.8595

SG6 1016.3 R23 .2336 RI3 -.8596 L$A 921.0 N$4 168.? SSA 19.?

$GI 909.2 SG2 454.1 THA 136.25 ELl 298.6 [LZ 76.3 4LF 170.98

LAUNCH OAT[ NAY ? 1964 FLIGHT TIN( 98.00 ARRIVAL 0ATE AUG 13 1964

H[LIOC[NYmIC CONIC D|3TANC[ 280.446

RL 150.97 LAL .00 LOL _8.4? VL 27.870 GAL -9._0 At] 94._5 HCA IZ?.t8 IMAA 135.25 [CC .19891 INC 4.2499 VI _9.512

RP |06.?g LAP -3.38 LOP 354.22 VP 36.L_3 GAP -I.I9 AZP 67.40 TAL 225.10 TAP 352.78 RCA 108.60 APO 161.86 V2 54.646

RC 66.602 GL *21.07 GP 22.85 ZAL 149.15 ZAP 60.14 £7$ 359.$2 ZA[ 151.81 EYE 94.56 ZAC 99.99 [TC 2?Z.t? CLP -79.29

PLAN(Y_(NTRIC CONIC

C3 )Z.166 YHL 5.672 OLA |.03 hAL ?0.96 RAO 891_!.3 V[L 12.391PTH 2.24 VHP 3.667 OPA 47.28 RAP 94.75 [CC 1.5294

LNCH AZNTH LNAEH TIMI[ L-I T|IAI[ IN| ]AT IN| LONG ZNJ RT ASC |NJ AZNTH ZNJ TIN( PO CiT TIN IN| 2 LAT IN| 2 LONG

90.00 0 58 41 2363.33 -22.88 SI.13 300.59 107.18 1 36 S 1765.3 -20.51 43.40

60.00 15 12 I 4943.37 21.53 213.88 299.95 71.|5 14 34 25 4343.4 16.76 206.30

I00.00 Z ZO 31 2099.40 -24.08 31.50 300.17 J06.E? 2 55 _0 1499.4 -21.55 25.56

|00.00 14 32 53 46412.33 22.72 196.24 299.50 10.05 15 50 56 4082.5 1_.?9 168.67

110.00 3 29 51 1882.34 -27.29 13.54 296.98 111.43 4 1 14 1282.5 -24.14 5.79

|10.00 ]5 40 2 4472.35 25._0 176.9| 299.11 86.61 16 54 34 36?2.4 _22.54 171.56

01rFEn[NTIAL CCIRI_[CTfON6 N|O-C_J_K [XI[CU?ION ACCURACY ORBIT 0[TERN|NATION ACCURACY

T0[ -.2826 TRA -.?332 TC3 -.2796 8AU .2796 $_T 672.5 86R 725.7 S&3 502.6 ST 363.? 8R 90.8 93 920.4

nO[ .0187 nRA .2846 RC3 .58?2 FAU .1305| RRT -,_t79 RRI r -._1659 R?F .7728 Cn? -.7638 CRS .4286 CiT -.9017

Fo[-2.7981 FRA-Z.1580 FC3-4.05|0 6SP 2?2? $C,_ !134.8 R23 .2281 RI3 -.6832 LSA 980.1 N$4 167.5 $SA 18.8

80[ .7833 BR4 .80SZ 8C3 .6503 FiP -1386 $Gi |046.3 $G2 439.4 THA 142.34 ELl 3?2.4 [L2 57.4 ALF ]69.03

LAUNCH 0A?[ MAY ? 19414 FL|_4'/T T|I_ IO0.00 ARRIVAL OAT[ AUG 15 1964

_I[LJO¢[NTnIC CONIC

nL ISO.R? LAL .DO

np 108.?Z LAP °3.33

nC 68.8_8 GL -21.93

PLAN(T(X[NTR|C CONIC

C3 52,033 VffL S.840

LNCH AZ_TH LINCH TJN_

90.O0 l 8 |8

90.00 13 ?

JOB.DO 2 27 43

100.00 14 26 $1

110.00 3 $6 1£

110.00 IS _6 51

OIIYAK[ 288.796

LOL _9,4? VL _?.659 GAL -9.|0 AZL 94.41 HCf4 130.66 IRA | 35.15 [CC .|_Stt

LOP _?.40 VP 3_._03 GAP -.?_ AZP 67.|1 TAL 2_4.74 TAP 355.59 RCA I06.M

GP 24.12 ZAL 146,_18 ZAP 65.1_ ITS 1.41ZA[ 150°30 IT[ 102,_0 ZAC 101._4

OLA .22 RA_ ?I,_S RAO 6Sl_._ VI[L 12.$68 PTH 2.24 VHP 3,947 OPA 46.4?

L-| Y|14[ |NJ LAT |NJ LON_ |NJ RT AiC |NJ AZNTH |NJ Y|141[ PO C$? TIN

2337.22 -22,_4 49.40 300,65 107.66 I 43 15 1737.2

4967.43 22.05 21?.43 300.S| 71o77 14 30 24 4387.4

L_074.50 -23.33 L_6.85 _lOO._ 106.99 3 2 17 1474.5

4"1'05.37 23.24 |97.74 300.0? 70,66 |5 47 |e 4105.4

1680,14 -_6,73 I2.0(, _9_,_9 1|_.|4 4 ? ]2 1260.1

4492.30 28.53 160.24 _6.73 07.49 18 S| 44 3692.5

INC 4.4062 V! 29.512

APO 181.63 V2 34.85?

£?C 2?3.44 CLP -84.66

Olrr[R[NTIAk CG_q[CYl_

+0[ -.313f iRA -.130| ?C+ -.3_71 8AU .3123

not .058£ _A ._6?$ RC3 .ills FAU .151_t

FOE-£.R0(NI rRA-2.1SOS FC3-4.0_09 66P 3_9

80[ .3665 MA .6785 6¢3 ,7291 FSP -1593

MIO-G_URSE £X£¢UY/ON ACCURACY

$G? 1021.8 SGR ?63,1SG3 510.0

RRY -.?SOl mr o.gOz5 R?F .6_62

$G._ J_89.3 R_3 ,_2|9 R13 -,904J

$_1 J195.9 6_2 426.S THA ]41.2_

RAP 91.19 £CC 1.5272

IN| 2 LAT |NJ 2 LONG

-19.69 4].?3

19.38 209.81

-20.?3 21.96

20.39 190.10

-23.49 4,59

23.13 172.62

ORE|T 0[T[RM|NATJON ACCURACY

ST 446.8 SR ID?.3 68 950,6

CRT -.91?? CR$ .7202 CST -.9280

LSA 1042.? MSA ]68.3 $SA 17.9

ILl 457.4 [L2 41.6 ALF ]67.46



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19645

LAUNCH DATE NAY • 1964 FLIGHY TIN( 1OZ.00 ARRIVAL DATE AUG l? |964

H£L|OC[NTRIC CONIC

NL 150.97 LAL .00 LOt. Z2Q,4r VL 27.049 GAL

nP 10¢.69 LAP -3.29 L_' .54 vP $e,L'O0 GAP

RC 91.t02 GL -ZZ.#i GP 25,40 ZAL 14?,50 ZAP

PLAN(TOC[NTRIC C(_NIC

C5 31.933 YHL S.651

LNCH AZNTH Lh_H TII_

90.00 I IA 59

90.00 13 $ 0

10(3.00 Z 35 AZ

200.00 JA 24 39

210.00 3 45 15

220.00 IS 33 35

O]FFERENTJAL C(:_R[CTiON_

TD£ -,ASZJ TRA -,l_�Z rC3 +,5JS7 BAU ,3A85

ROE .0Da5 RNA .ZlO9 RC3 .6321FAU ,15035

F0[-2.9892, rNA-Z,|IZZ FC3-4.0762 BSP 3737

6DE .4954 MA .953A 8C} .819A FSP -leO9

OISTANC£ Z23,119

-9.00 A2L 9A.58 HA 136.02 SlAA 135.02 [CC .19511 ]NC 4.Srt| vl 29,522

-._8 AZP 86.81 TAL 22A.27 TAP $58.30 RCA 109.69 APO 161,3r v2 34.867

89.93 [T8 3.83 ZAE IA8,38 ErE 109.1? 2AC 102.53 ETC 2r3.99 CLP o89.92

OLA -.65 RAL 71.83 RAO 9588.3 VI[L IZ.382 PTH 2,2A VHP 3.655 OPA 49.93 RAP 88.G? ECC 2.5255

L-I TIN( IN| LAT IN| LCNG IN| RT ASC |NJ AZNTH |NJ T|N( PO CST TIN IN| 2 LAT IN| 2 LONG

2308.25 -Z|,?5 67.57 $00.80 108.51 1 55 9 1•09.2 -19.01 39.9T

4893.79 22.60 Z18.18 $OI.21 72.47 14 29 14 4393.8 19.99 211,48

204r.84 -22.98 Zr.90 300.39 |08.r£ 3 9 50 144r.8 -Z0,04 ZO.$O

4?50.43 23.80 198.39 _O0.T8 rl.35 15 43 29 413G.4 _|,03 2R|,69

1838,40 -29.1| 10,49 298,98 JLZ.88 4 13 51 1838.4 -ZZ,?9 Z.92

A5|4.83 Z?,_ 18_.71 Z88.A? _.IP 28 48 SO 3914.8 23.80 174,D|

N|D-C_I_ [mrcur|ON ACCURACY ORBIT OErERNINATION ACCURACY

.q_T 1|83,9 $GR ?T?,8 863 511.1 8Y 536.3 SR 13A,3 SS 9r9.z

_T -,7841 _ -,9164 RTF .9647 CRT -.9r88 CRS .9681 CST -,9450

SC_ 1416.G RZ3 .Z180 RI3 -.9182 LSA 1112.2 NSA 16A.9 SSA 17.0

SGI 1335.0 _*Z 413.1 THA |49.28 ELl 552.2 EL2 28.1ALF 198.2Z

LA_H OAT( NAY 7 ]_4 IrLXr,_T TIN( 10A,00 ARRIVAL DATE AUG Jg 1994

H[L|OCENTRIC CONIC

mL 250.9? LAL .00

Re 108.95 LAP -3.24

RC 93,513 GL -28.88

PLAN_TOCENTR;C CON|C

C3 _1.871 VHL 5,_18

LNCN AZNTH LP,,_N T|N( L-I TIN( IN| LAr

90.00 J 23 58 ZZTJ,f_ -ZJ.08

90.00 ]Z 50 5 3028.D9 Z3.19

100._0 Z 44 35 _OI8.01 -_.28

IO0,00 IA _0 11 4?98.19 Z4.39

110.00 $ 5| 6 1810,78 -Z3.43

110,00 15 30 9 A538,_9 27.61

DIFFERENtiAL C(_qRECTION8

TO[ -,5694 T_A -.9_89 _C3 -.8358 8AU .3864

ROE .1383 /_A .£8t0 RC3 .868T FAU .1A898

FD[-3.0340 FRA-2,0347 FC3-3,99_5 88P 4_73

SOl .5985 _A J.0283 8C3 ,_99 FSP -158_

01$TANC£ _9g.410

LOL _e.A7 VL _7.82_ GAL -8._ AZL 94.77 ffCA 137.Z0 SNA

_OP 3,77 VP _1.194 GAP .15 A_P _8,S0 TAL 2_3,72 TAP

GP Z8,75 ZAL 148.51 ZAP 94.49 ITS 6.00 ZA[ 146.15 [T[

134.89 [CC .19435 |NC 4.??02 vl Z9.512

.9_ RCA 108.95 AFt:3 161.07 v2 34.8??

11_,08 ZAC 103.87 ETC 274,50 CLP -95.03

OLA -1.88 RAL 7£._8 RAO 8588,$ V£L 12.3Y9 PTH Z.Z3 VHP $._8 0PA 50.80 RAP 85.79 CCC 2.5245

|NJ _ONG INJ RT ASC |NJ AZNT_ INJ TIN(

A5.90 30J.03 I09.38 _ I 88

_J.|3 30_.04 73.28 J4 ZJ 48

• 8o0_ _00,_9 3J0.49 3 18 JA

ZO1._5 _O1,83 TZ,18 15 39 29

8.8£ 299.18 113.86 A 21 IT

183,$4_ 300.37 6_.00 16 45 A8

NI0-COU_K (X[CUT|CN ACCURACY

SGr 1354.4 8GR 789.7 963 504.3

_r -,884? met -,_2_9 Rrr .8889

8C,_ |371.4 RZ3 .ZIrZ R19 -.828Z

$81 1318.Z SGZ 401,8 THA 151.99

_3c8r fin IN| 2 CAr f_ Z LONG

1879.0 -18.Z5 38.0•

4AZ3.J 70.98 223.36

1418°D -19,27 18.50

4158,_ 21.72 193.47

1210.8 -22o01 1.33

3939.3 24.51 |75.5?

_RBIT 0ETERNINATiON ACCURACY

ST 634.1SR IGA,O SS 1001.9

CRT -.993r CR$ .9358 CST -.9568

LSA 1185.9 NSA 193.7 SSA 15.9

ELl 655.2 ELZ 18.0 ALF 195.42

LAUNCH DATE NAY ? 1984 FLIGHT TIN( 106.00 ARRIVAL DATE AUG ZI 1964

HEL|OCENTNIC CONIC

RL 150.9? LAL .00

NP 108.82 _AP -3.18

RC 95.82R GL -25.02

PLAN(TO_ENTRIC C_IC

C3 31.RgR YNL 5.845

LNCH AZNTN LI_N TIN(

90.O0 I 3A 29

• O.O0 ;Z 52 A2

100.00 _ 54 31

JOO,OO 14 15 17

IJO.O0 ) 98 _4

110.00 J5 _9 _A

DIFFERENTIAL CEliaC?ION8

TOE -.8543 TNA-I,Oe_5 TC3 *,75_1 8_4J .4_56

ROE .18OO RffA .Z149 RC3 ,8579 FAU .14208

rD[-3.0573 FRA-I.R3_8 FC3-3.8598 88P 4842

RO£ ,9788 MA 1.1032 8C3 .98_O FSP -1592

0ISTAN¢£ 305,9?8

LOt. Z_9.47 VL _Y.?gY GAL -8,?9 AZL 84.99 HCA 1A0,37 Sd4A

LO_ 9.95 vP 38,186 GAP .39 AZP 89.19 TAL 2_3.09 TAP

GP 28.12 ZAL 145.38 ZAP 99.78 ETS 8.53 ZAE 143.68 ETE

154.67 [CC .19367 INC 4.9994 Vl 29.512

3.d9 RCA 109.59 APO 180.75 v2 34.988

120.09 ZAC 105.29 [TC 2?4.87 CLP -99.94

DLA -Z.88 RAL 73.01RAO 951_.3 V[L 12.379 PTH 2.23 VHP 3.748 OPA 52.02 RAP 85.09 [CC 2,5245

L-| TZN( IN| LAT IN| L_NG |NJ RT A$C IN| AZNTH IN| TIN( PO CST TIN IN| 2 LAT |NJ 2 LONG

2248._0 -_.3Z A3.47 _O1._0 ll0.1G Z 11 52 1645.9 -11.39 $6.02

_O58.|4 Z3,8_ 723,33 _$._5 74,_Z 14 16 58 4459.1 _1.43 _25.50

|85?,$3 -21,49 _4._0 )00,9_ ;J|.Z9 3 Z? 39 138r.5 -18.41 19.59

478_.74 23.03 Z03.37 301._ 13.J0 15 3S 7 4|89.? 22.48 195.50

1782.87 -24.85 ?.OZ 298.4_ |14.47 4 28 37 |182.9 -21.|4 359,63

4897.|8 28._8 185,Z8 _0J.44 9_.84 ]8 42 31 $997,2 25.28 177o36

N]0-CC_J_I[ [vllrCUT_(_N ACCURACY (_RBJT DETElrNJNAT_(_I ACCURACY

8GT IS30.O SCAI 813.8 $83 49_.5 ST ?AO.i SR _02.2 $S 2023.?

RRT -.8470 RRt" -.9380 RTF .9059 CRT -.9988 CRS .9689 CST -.9643

S_45 1?3_.9 Irz3 .2187 R13 -.955T LSA 1268.9 NSA 162.r SSA 14.?

SG! l_8,O _ 392.1 THA 154.29 ELI ?6r.O E_2 15.? ALF 184.r8

LAUNCH DATE NAY ? 15_4 IrL|r.,44T TIN( 108.00 ARRIVAL DATE AUG Z3 1994

HI[LIOCENTNIC CONIC

RL 130.97 LAL .iX)

RP 108,58 LAP -3._1

RC 98.148 G_ -gR..qO

P_AM[TOC(NTR|C _ON_C

C3 _1.851 Ve_L. $.853

_0.O0 1 48 13

_O._0 IZ 49 M

IOO.O0 3 5 45

100,00 14 R AT

110.00 4 9 SO

110,00 15 _ 11

DIFFERI[NTZAL C_q_l[CTZ_8

TOE -,7878 ?RA-1,1491 TC3 *,8_17 _AU ,4(_dl_

ROE ,2_? RRA ,£_28 RC3 ,6611 FAU ,135_

FD(-3,04_I FRA-I.IO_O _C3-3._57 SiP 5393

gO[ ,7995 MA 1.1759 8C3 1,0887 rip -1803

0I|TANCE 311.919

LOt. _P8.47 VL Z7.7_8 GAL -8.13 AZL 95._3 H(A 143.55 SMA 134.45 [CC .19307 INC 5.2359 v! 29.512

_OP |0_13 VP 38.17$ GAP ._H_ AZP 85.79 TAL Z_Z.37 TAP 5._3 RCA 108.48 APO 160.41 VZ 34.899

GP _9.84 ZAL |44,10 ZAP 10_,_9 £TS |1,_3 ZA_ |41.0_ £Y_ 124.17 ZAC 108,84 ETC _T5.40 CLP-IOA.64

0LA -3.8_ RAL 73.73 RAO 8_,3 V_L |Z,_Z PTH Z,_4 VffP 3.834 OPA 53.35 RAP 80._0 ECC 2.5258

L-I 7|N_ |NJ LAT ;NJ LONG |NJ RT AJC _NJ AZNTH |NJ TIN[ PO CJr TIN IN| Z LAT IN| 2 LONG

JErbOa. 33 -1_,44 4J°15 )01.88 _11o00 Z _3 2 1_9°3 -19,41 33.78

_O_4.00 _4,$0 Z£3,92 _04.25 75,33 14 JJ 32 4484,0 Z2.24 21?.97

195_.78 -_O.8£ £1.79 _O1.38 IIZ.IA 3 38 IT 135Z.8 -17.44 14.44

48£3.?? 23.?2 L_09.8£ 303.88 74._2 15 30 13 4225.0 Z3,32 197.86

175_.1t -_3.?7 5.07 _99,88 113,32 4 39 2 115_,Z -Z_.18 35r.?_

4599.16 L_.01 167.48 30_.73 71.08 IS _ 51 3898.2 ZG.15 179.45

NlO-C,_q_l[ [)C[CUTION ACCuRACY OWBIT OETERNI_ATION ACCURACY

_T 1708o| _ 8_8._ $83 4?4,1 ST 853.6 SR 240.6 8S IOAO.?

RIT -.8Q1_ Rm r -._A85 RTF .9188 CRT -.8850 CRS .9851 CSr -.9701

$88 1_93,_ NT3 ,_$_ R13 -,9410 LSA 1557.9 NSA 162.1 SSA 13.5

SGI |858.Z SGZ _4.Z THA 15_.Z5 E_I 888.6 ELZ Z_.Z AL_ 254.32

J829



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH OAf[ liar ? lit4 IrI.|GH? Y|I( 110.00 ARRIVAL OAT[ AUG tS Ip64

M(LIOC(liTRI¢ COmiC OJSTANC( 318.137

mL IS0.B? LAL .00 LOt. Ztl.47 VL Z?.?$S GAL -0.4t AZL 15.5£ NCA 146_$ 9NA

R? 101.55 LAP -3.03 LOP 13.3Z VP 30.1eZ GAP 1.34 AZP I5._I TAL ZZ|.S9 YAP

R¢ JOG,de8 GL *17.74 G? 31,35 ZAL 142.65 ZAP 10G.ZZ (TJ 14,]5 ZA( 150.24 [T[

PLAN_TOCENTRIC C_1¢

C3 31.153 VHL f5.470 0LA -5.15 RAL ?4.54 RA0 4_98.3 ¥_L 11.391PTH 1,24 YHP

LliCH AZNTH LN(:H TIN( L-I ?IN( ZNJ LAT |NJ L01_ IN| R? AJ_ |NJ AZNTH

90.00 I 39 3_ 21_1.44 -19.41 _M_.3t _01.S0 111.19

90.00 12 38 37 51_.09 15.11 £21.I4 303,?0 ?6.09

100.GO 3 |0 31 1914.00 -19.10 19.33 _101._J 113.03

IO0.O0 I4 3 ZO 400?.?4 10.40 11[_1.72 _105.31 ?§.37

110.00 4 IJ ? |719.04 -_,?t 1.93 300.44 I|S.12

I10.00 13 I? LP0 4838.49 L_9.10 lJO.06 304.11 72.41

DIFF[R[NTZAL C(_ill_[C?J(_illl_ NIO-C_/_M[ IXEC,_I?|_I4 ACCtJ_IIACY

6&T ]002.3 _ 0M.5 S03 431.0

IMT -.0?40 _ -.9343 RTF .9250

L_DIO.0 111_3 .2193 RI3 -.9450

S_! Z013,5 _ 371.7 THA |57.91

TO( -.B830 YRA-I.Z_tll T¢3 -.INi25 8AU .S024

nO( .1195 RRA .241NI R¢3 .INi29 F,ItJ .12730

F0[-3.0984 T/A-|.8803 F¢3-3.4293 _ 5t)_41

80( .6317 MA 1,2471 163 I.IM? F0P -1440

154.21 (¢¢ .I�Z5A |K 5.521f Vl Zl,511

9.32 •CA 108.37 APO leO.0S V2 34.111

117.31ZAC 109.5+ EtC 275.79 CLP-109.09

).947 0PA 54.83 NAP 78.3_ [¢C I.SZ0Z

|UJ ?|lie PO ¢$1 tIN IN| 2 LAT IN| t LONG

2 35 4? 13441.4 -15.96 31.30

14 3 13 4330,1 13.14 £20.99

3 30 23 1314.0 -18.31 12.10

13 14 3) 421?.? 14.92 Z00.64

4 49 43 11|_,0 -18,03 355.76

16 34 39 4036.5 £?,11 181.�Z

OR81T OETERNINATION ACCUR4CY

SY 9?6.3 6R Z83.6 6S 1057.9

CRY -.9919 CRS .9935 CST -,9745

LIA 1458.3 NSA 162.0 6SA IZ.I

EL! J016.3 (LZ 34.8 ALF _63.91

LAUNCH OAT( NAY ? 113tt4 FLZGHT T|I4[ 111.00 ARRIVAL OAT( AUG Z? 1964

_t[LIOC£NYRIC C_|C OJ0TANC( 324.330

RL 130,9P _AL .00 LOL _0,47 VL 27.?00 GAL -8.$4 AZL 93.10 H CA 149.91 _4l

RP 100031 LAP -2.94 LOP |0.51 VP M.|4? GAP |.71AZP 04.12 TAL 220.?_ TAP

RC 10£.?90 GL °29.40 GP 33.20 ZAL 14|,00 ZAP |09,_2 (T$ 17,$4 ZA( 133.31 [Y[

PL4M[YOC(NYRZ¢ c_iql¢

C3 3_,331 Vl_l. 3,7104 OLA -0.?t RAL ?3,44 lAD 93_O,3 V[L |2.400 PTH 2.24 VHP

LNCH AZNTH LNCH TZN( L-| Y|I4( ;NJ LAT |NJ _ |NJ RT AIC |NJ AZNTH

90.O0 • $5 • 1112.10 -I?.L_ 35.11 303.33 111.13

90.00 l_ $1 1t 5110.29 13.99 131.37 307.47 70.35

100.00 3 33 15 IITO.|5 -10.41 10.64 _02,T9 113.97

100.00 13 33 33 4917,47 27.1t 111.20 307,16 77.13

110.00 t 34 5 18?9.M -I1.5t .ST 301,$? liT.l?

110.00 13 II 32 A810.?l 30.0? 193.13 309.10 Y4.l|

0IF¥(_q[NTtAL CGNRiCTIOqJ

T0(-I.0318 TRA-l._849 TC3-I,0491 OAU .5313

RO( .3£0£ P_A .2300 R¢3 ,_370 FAU .llIO0

r0[+•.6101 FRA-1.5I|3 F¢3-3.1402 0_IP 1300

6o( 1.0804 MA 1.315) 8¢3 1.£383 rAP -1_51

_33.94 (CC .|9£0t INC 3.8633 VJ 2_.51Z

10.t4 •CA 109.11 APO 159.67 V2 34.9_2

130.10 Z&C |10.31 [TC _78.13 CLP-113.$1

,iO-CO_I_K (_[CUTIOH ACCURACY

_? 21_3_1.I S_ 040.3 36) 4t4.4

RRT -.101S RRF -.NO9 •TF .9305

IG_ 2223,4 R13 .2374 RI_ -,94?8

S_1 Z191,4 102 375,9 THA 159,37

4.091 0PA 38.61 RAP 76.19 (CO 1.5354

|NJ TIN( POC6f Y|li |liJ • LAT _NJ • _(_G

2 SO 3_ 1511.1 -13.89 _9._3

13 ST 48 4390.3 14.J2 224.40

4 A 23 1_10.1 -15.0_ 8.a9

15 I? 51 4317.5 15.13 Z03.99

5 2 3 1019.7 -l?.?? 353.51

16 29 33 4010.? 18.19 184.61

_ReIT O(T(RM|NATION ACCURACY

IT 1109.1M 330.0 SS 1071.5

CRT -,9905 CRS .9975 CST -.9700

LSA 1368._ NSA 162.5 SlA 10.8

CA1 1156.1 [L_ 47.9 ALF _63.56

L_U_CH OaT( NI_ ? 1964 FgIG_T TIN( 114.00 AR•IYAL OAT[ AUG _ 1_4

HTLIOCEliTRIC C_IC

mL 150,67 LAL .00

NP I06,48 LAP -Z.84

RC 105o111 GL -31.3Z

PLAI4_TOCENTNIC C(;_lJC

C3 _3.173 VHL 5.700

_NCH AZNTH L_e(N Tile(

80.O0 Z 33 2Z

90.00 1_ 21 9

IO0.O0 $ 50 31

IO0.O0 13 44 41

I10.00 4 48 I4

IIO.O0 15 A _8

DIFF[REliTIAL C_ilRECY|(_40

TD(-I.I914 TRA-I,3_3t TC_-|,I_0I IAU .3?34

ROE .3791NRA ._I0_ RC_ ,t43t FAU .10703

rO(-Z.�ZS? FRA-I.3409 rC3-_.I|4l 0V ?OTI

80( 1.1505 MA J._l_0 0C3 1.29_0 rip -1260

0|STA_C[ 3_K).501

LOL ZZ9.47 VL Z?.441 GAL -9.19 AZL 96.2_1 PICA 153.09 SI4A 133.86 (CC .1916| INC 6.E?75 vl _6.51E

LOP 1_.70 _P M.I_O _AP 2,0f AZP 84.A0 TAL 219.91 TAP 12.80 •CA 108.04 A_ I39.ZT V_ 34.6)5

_P 33,54 ZAL 13_.09 ZAP 111.81 ITS 20.#? ZA[ 13Z.21 [T( 13Z.2_ ZAC 111.6Z (TC •76.50 CLP-II?.$0

OLA -I,61RAL 76.45 •AO 631_,3 VIA 11,431 PTH 1.23 VHP 4.174 OPA 59.71 RAP 74.14 (CO 1.545P

L*I T|I4( |MJ LAT |NJ L_II_ |NJ RTASC |NJ AZNTH IN| TIN( I_CST TIN |NJ 2 LAT IN| 2 LONG

Z080.70 -15.78 3_.4_ 304.41 113.62 3 ? 3I 146t.9 -12.43 25.36

5235.44 26.70 _37.03 309°$4 80,45 13 49 43 4653.4 25.19 _28.7•

1919.16 -I?._O 13.50 _03.94 114.97 4 _ 51 1•19.9 -13.46 6.54

4977.(J0 28.08 116,40 309.$0 ?8.34 15 9 38 4377.6 26.33 208.1_

1638.04 -20,Zl 337._4 _0Z.13 119.18 5 16 _0 I0_t.0 -I6.ZS $§1,01

4734,|9 31._0 197.11 _01,10 70.13 16 23 11 4134.Z 29.39 180.61

N|0*COURIM[ (_rCUTICN ACCURACY CReIT 0(T[RNINAT|ON ACCURACY

_Y 1110,1 0_ 190._ 3G_ 394ol ST 1233.7 SR $03ol S6 1085.9

RRT -,1_139 Ill/IF ",_69 RTF .934? CRT -.9_36 CRS .9993 CIT -,9809

2_J7°3 J1_3 .1461 R13 -.9301 LSA 1695.8 liSA |6_.S S$4 6.3

861 2337.3 862 _77.0 THA 160.59 (LI 1311.3 (LZ 62.1 ALF 163._3

LAUNCH OA?[ liar ? I HA Irt.JCI.lY 1114[ 116.00 ARRIVAL OAT( AUG 31 1664

H(LIOC(MTRIC CON|(

R_ I50.67 L_L .IX)

n_ IOR.44 L_P -E.?3

RC 107,4_8 GL -33.S0

PLAN[TOCENTRIC CON|C

C$ 3a._18 v_L S.0S0

LNCN AZNT_ L_K:H TII_

90.00 2 33 14

90,D0 I_ t 13

|00.00 4 11 1£

100.00 13 33 6

llO.O0 5 ? 13

110.00 14 S5 33

0IOTAK( ))6.IAt

LOt. f_l.l? VL 27,6_1 ;_ -1.03 +Z_ N.TJ _R£ 1S6.27 INA 133.33 [CO .19135 I_K 6.7940

_op _2.o¢ vP _.1|2 o_ 2.4| AZe os.7o T*_ 2|o.o3 yap 15.1o _c_ 1o?.i4 ApO 156.67

Ge 2141.28 ZAL 138.00 _AP 113.93 [Y$ _4.81 ZAl[ |21,Ii (Y[ 133.93 |at 113.58 (YC _76.63

0LA -10.?? RAL ??.30 RA0 0iM._ Vt[L 11,474 PEN 1.18 VHP 4.$00 OPA 61.20 RAP 71.90

L-I TIN( INJ LAT |NJ g_ |NJ RT AIC |NJ AZNTH INJ ?|N_ PO C|Y TiM INJ I LAY

_000,11 -14.03 _1,1_) _10_,10 1|4.I5 3 21 40 1406.2 -10.38

5)31,I? I?.34 242.eZ $]1.)0 93.13 13 3? |4 4731.? 28.31

170|.J4 -13.27 10.07 -qo3,17 11_,01 4 40 33 1J6|,| -11.63

5031.941 10.91 _I.IS 312.10 91.05 14 59 10 4431.0 27.51

1_13.03 -11,38 354.10 _103.47 |19.24 3 33 40 INI3.6 -14.3_

6_00.13 $I.ST _02.03 311.45 ?0.99 10 15 3} 4_0_.$ 30.T1

OZ_r[RI[N?|AL ¢GIIR[¢?|CNI

TO[-1.3801 TRA-I.4342 TC3-1.$S64 OAU .11053

RO[ .447• R_A .18_1 R¢3 .0230 rAu .0iN_8

_0(-•.8527 ¢•A-l,l?eO fC$-2.AA10 OSP ?_05

BO( 1.4906 MA 1.4410 •C3 I,$133 FIP -114?

Vl 26.511

V2 34.64?

CLP-IZI.II

(C( 1.5631

|NJI LONG

_iD-COUR_ [_CuTICN ACCURACY

JGT 1394,0 _ 9T1.9 S_3 359.0

RNY -.1071 _ -,9710 RTF ,93?8

_340,4 R23 .1530 R|3 -.9318

$G| 1519.3 $62 _1_.3 ?HA 161.68

11.74

234.17

3.15

213.33

348.17

193.30

_QBIT 0[T[RN|NATZON ACCURACY

ST 1410.0 S_ 441o0 S$ IOgT.3

CRT -.9832 OR6 .99_ CST -.9835

LSA 1839.9 liSA 163._ SS_ ?.6

(L| |4t4.1 (LZ ??.1ALF 16Z.6_

1t30



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH 0AT[ N_tY ? 1t64 FLIG44T TIN£ 111,00 ARRIVAL 0AT[ SIP Z 1064

H£LIC_[NTRIC C(fNXC OJfTANC[ 34Z,T?5

RL 1_0.97 hAL .00 LOL _$o4T VL ZT.STB GAL -7oj5 AZL 9?o48 NCA J59o45 J_lA 153.04 [CC .1910T ] NC ?.4605 vJ 29,51Z

RP IDa.40 kip -ZoIJ LOP ZS.OB VP _o093 GaP Z.?4 AZP B$.Ol TAL Zl?.?9 TaP 17._$ /CA IDT.0Z APO 158.46 vZ 3A.iSD

lC 109.74J GL -311,Zt GP 4|.#4 ZAL J)4.ZZ ZAP 115.Z4 ETO Zl.fI Zai JZ$.JS [T[ 135.Z3 ZAC _J0.95 [TC Z?7.E? CLP-|ZA.?B

PLANI_TO([NTRJ¢ CI_NJC

LMC_ *ZNTN L_H T|N_ L-| TIN[ |NJ LAY |NJ LCNG |NJ RY AlC |NJ AZNTH INJ TIN[ JuOCIT TIN INJ Z L*T JNJ _ L(fNG

_O.OO 3 Zf L'O |PfO._] -JI.S3 ZA.It 307.9t 115.PZ 3 SA 3J ]330._ -B.Z5 Jy.4_

ilO.O0 I1 5J IJ 545J.50 tt.Jd 149,11 5J5,14 li.75 J5 Zt J5 413I.S Z?.59 Z4J.Z8

JO0.OO 4 31 4Z 1tt0.1_ -Jf.la 5.9t 507._1 lIr.O_ 5 A 55 foil.0 -I.I0 359.16

100,00 13 _PO I 5lie.e* Z_,(IO Jtl,90 515.71 15,85 14 45 47 4548.e J8.GI tl0,J_

JJO.OO 5 tJ 15 Iftl. 4I -It.55 551,54 505,5Z |Z0,fI 5 54 41 Itt.4 -|Z.40 344.89

JJO.O0 I4 45 57 49R5.99 55.48 _._ 5If.Zl 9Z.85 Jt 5 _I 4Zl4,D 5_,I0 J_9,43

DIWF[R[NYIAL _.._JI_CYJ(_I_I N;O-r.,O_ [vlrcuTI(_N AC(_A_Y 4_RE_T O_TERNINATION ACCtJRACY

Y0l-J.tlat TRA-I.SOt4 YCf-I.IIIZ 8_ .154i S_T Z51_.5 _ _15.I 1_5 5ZZ.Z 9Y _606.0 _k_ 50t._ |$ II0?._

RDI[ ,5501 /IRA .JflO RC5 .5911 FAU .O8450 RRT -.8849 RRF -.97A_ RTF .9406 CRY -._815 CR$ ._99t Clr °°9859

FD£-Z.rirl FRA-|,OOfJ FCf-t.05I? lip 9II4 _ _?I0,P 11_3 .Zit4 RIf -._53t LIA Z009.5 XlA le?.4 IS* 8.S

BOt[ 1.499I MA J.SI_ 8C5 1,5115 FlIP -1050 KI _tiAtZ,I i_t 595.1 ?HA llZ._Z £L| 168J,5 [LZ _$.0 ALF 111._4

LAUN¢_ OAY[ NAY ? 1_4 FL|GNT T|N[ l_O.O0 ARRIVAL OAr[ iEP 4 196d

_I[LI(XEN_II( _l{ DIiTAK[ 548.8?9

RL 150,_P LAL ,00 L_. J_i.IP VL _7.|5| ;AL -7.tP A|L M.)t _ |t_.64 S/IA 15J.PI £C{ ,!_0|_ IN{ 1.55_! Vl J_.51Z

RP J_,fi LAP -t.49 LOP _9.Z8 VP _.07_ GAP 5.0? AZP 81,0_ TAL ZJl.?0 TAP 19.54 RCA 10?.31 APO 155,05 VZ 34.975

RC JJt.049 GL -31.59 iF 45.84 ZAL I51,05 ZAP 115._ [Yi _4.5_ ZA[ I L_.89 IT[ 151,59 ZAC 1£3.16 [TC t??,lS CLP-IZi,43

PLAN[T_[NTRIC _ONJ{

C5 _l. ?59 VffL I.nl OLA -II.54 RAL 90.41 RAO 15_1.5 Vt[L It.154 PTH t.._O W,IP 5.Z5_ OPA M. 3_ RAP 15,51 [CC 1.6379

LNCH AZNTN LNCN fIN[ L-| T_N[ ZNJ LAT _NJ _ |NJ RT AlC |NJ AZNYH JNJ TZN[ POCST r|N INJ Z LA? INJ Z LONG

IK).DO 5 57 J_ I8_.75 -8,97 IJ.8_ 3IO.iK) Ill.9? 4 Z8 6 Itft.? -5.18 IZ.D8

• D,OO 1I II 4i ff_.lJ _.J_ ZS9.59 5£0.53 _1.59 I5 1 Z8 49t4.1 Zi._0 _fo.ae

J_oo0 5 9 _0 I_40_8 -JO.AO ._ 3JP.14 Ill. IS 5 3t 14 |_04.4 -6,55 554.31

IDO,OO It 51 14 5171.t9 _189 t_._ 510._ _0.51 I4 Z? J$ 4t7|.7 Z9.64 Z_9.ZB

JJO,OO S 57 t 14_5._? -|4.07 5A7.53 )07.99 IZl.4/ I ZI Zl 855.3 -t._0 341.03

110,O0 J4 tl 11 1993.57 54,11 _lt.ll_ }Z0._ 87.15 15 51 51 4395. 6 35.41 tOP.P!

OJ_F[R[NT|AL CC_/_C?_ONJ N|O-r..O_[ [_rCUTI_ ACCUraCY ORBIT O[_£RNZNATZON ACCURACY

TO[-1.tltI TRA-|,flfJ ?Cf-I,141k_ IAU .857e &iT _?_1,7 JGR 991.9 IG5 Z79.t ST llZf,6 SR 580,0 $S 1111.9

ROE .ItllO RRA ,1055 RC$ ._31_ FAU .07_80 R_T -.8147 RRF -.9151RTr ._45£ CRY -,180Z CRS .$98_ CSr -.988Z

• D£-Z.lSft FRA -.8130 FC5-J.5815 IV 9_18 160 _i_,9 Rt5 .Zl?8 RI3 -.955_ LfA _Z06.6 NfA 170._ SfA 5.|

BO[ t.O| ¢5 liRA 1,5?Z4 8C5 I.tefl rip -8110 IGI _39.I 5_ 41_.0 ?HA I85.1_ ILl |910.4 [LZ I0t.$ ALF |6Z.63

LAUNCN OAT[ NAY P l H4 FLIGIAT TIN[ 1_.00 ARR|YAL OAT[ SEP _ 1964

_[_i(XiNr_iC CON|C

RL 150.t? LAL ,DO

IP I0t._ LAP -/.35

NC 114.351GL -A3.l?

PLAN[TOC[NTNIC CONIC

C5 43.?i5 VHL I.Ill

L_H AZNYH LKH riN[

IIO.OO 4 4t _O

_0.00 10 SA Z5

1OO.00 5 5A 56

iOO.O0 I1 !t 10

110,00 t 54 IG

110.00 14 5 59

OIFF[RI[NTIAL CORRt[CTI_

TO[-_.3534 TNA-I.efII_ TC5-1.0551 OAU .tTtl

ROE .T453 RRA .0Zl54 RC5 .4510 rau .05630

F0[-Z.51?0 rnA -.64?1FCf-I.IIi? 8SP 9Z_IO

BO( _.4686 MA 1.6511 IC5 1.1495 rip -745

01STANCE 554.950

LOL Ill.A? VL I?.llt GAL -?.48 AZL 9t.15 NC& !_5.81 ilia IfZ.fT [CC .It0?0 INC t._455 vl _9.51t

LOP 3_.47 VP _,051 GAP 5._ AZP J0._4 TAL ZIS.fG TAP _1.31 RCA 107.11 APO 157.Gi vZ 5a.fBG

GP 51.17 ZAL 1Z7.09 ZAP ll4._t iTS 40,74 ZA[ 115.81 £T[ 15?.?7 ZAC 1_8.51 [TC _re.?9 CLP-I_.Z_

0LA -_),49 _AL 8_.Z| tA0 15_.7 V[L |Z.850 PrN _,54 Vl4P 5,_?0 0PA 75,1_ _AP 55._ [CC 1.1_03

L-I TIN[ INJ LAT INJ LONG INJ NT A$C |NJ AZNTH INJ TIN[ P_ CfT fIN INJ t LAT INJ _ LONG

1710.55 -5,01 II.G7 315.55 117.91 5 I5 I1 1110.5 -I.Z) 5.O_

5?51.ll Z?.17 _?$.15 fie.t0 98.30 lZ 30 16 5151.6 18.0_ _6*.5_

1411.5£ -I.?0 $5A.63 314.1_ III.L_O I Ig _? t91.5 *Z.?6 548.06

544t.0t Ii,DII £_0.97 5ll.$9 9?.E4 13 5_ 56 4846.1 _9.78 Ill.Z3

1547,00 -10.07 34l._ _11.10 l_l.Ii G 57 5 ?l?.O -6,50 33S.fZ

5145,14 $5.iZ _11.54 3_1.99 _4.55 15 31 43 4545.1 34.17 _1_.31

N|0-C.(_qlll[ [mrCUTIQN ACCI,,MACY ORBIT OETERNINATIA_ ACCURACY

_T Zili.I I_1 _$.9 SG3 Z35.I ST _088.8 _q IA5,8 iS 110_._

R_T -.8_5 R_ r -._95 RTF .94?1 CRT -.9?8? CR$ .99?6 CST -.9906

SG8 3050.4 R_$ ._670 Rl3 -.9515 LSA ZAI5.? NSA 1r3.5 SSA 3.8

Sit Lk)90,5 SG_ 4311,4 THA 165.00 ELI Zl8_.? [L_ 1_?.0 ALF 163.11

L*t,_NCH OAT[ NAT ? 1064 FLI_,_NT TZN[ I_d.00 ARRIVAL OAT[ $[P 8 t964

PII:LIO(ENTNIC COLIC

• L 150.17 _AL .00

RP lOl.ll LAP -£.11

iC Ill,lii GL -41.77

PL*UlrOCENTN_C CONIC

C5 55,530 _ 7.511

LNCH AZNTH LN_H TIN[

90.00 I I 4?

• 0.00 I 51 44

100.00 ? 5

IOO.OO 11 57

110,013 ? II If

IID,OO 15 3I Ill

0/STANCE 391.0OI

LCL tel.A? VL t?.131 GAL -7,11 AZL;10I.Q4 HCA 168._8 I/IA I$_.0_ [CC _11050 INCll.6tt8 Vl _9.51Z

LOP 55.17 VP M.O_ GAP 5._ AZP 7|.55 TAL _14,5? TAP _3.35 RCA IOl.ll APO 157.18 v_ 34._99

GP S9.01ZAL I_.O9 ZAP 111,80 iTS 41.U ZA[ 109.49 IT[ 140.57 ZAC 1_5.59 [TC Z_O.G3 CLP-136.99

OLA o_5.45 RAL 14.?_ lAO 1518,9 _L 15,_5 PTH _,4_ VI4P S.l_8 0PA ?8.4? RAP 31.94 [¢C 1.8_10

L-! TIN[ |NJ LAT |NJ t._NG INJ NT AiC INJ AZIqTN INJ TIN[ 18'O (IT TIN INJ _ LAT INJ 2 LONG

l_OS.II 1.10 .19 5f3.10 Ill.l? e 35 51 905.1 5.3? 353._4

?ll.15 ff.40 51t.34 $51,7? lO?.?l 10 4 54 lig,I _d.G_ _08.38

1511.77 *1.00 $45.L_1 $_1.55 119.88 ? t? 55 r_1.8 Z.gg 338.Y5

5719._i _5._4 _1_.0t 555.75 10i.57 15 I_ 55 5116.3 _?._r ZGI.ir

1150.59 -9.S$ $_1.44 319.9£ 1_3.15 ? 49 10 650,_ -Z.0? _50.ZO

5_10.44 51,51 145,01 555,t? 105,17 15 0 43 4?60.4 35.1_ 256.15

ORBIT 0(T(RNZNAT|ON ACCURACY

iT _18.9 S_ 610.9 SS 1093.3

CNT -,9?40 CRS .9938 CST -.9931

LfA Z?Z_.8 NfA 177.1 SiA Z.6

ILl Z503.4 [LZ 14d.r ALF |G_,05

D|FF[IIIt[NTIAL _RI[CTION_

TD[o3.O35t rNA-|.l_81 ?C3 -.1717 |_ ,titl

RO[ .1430 RRA -.110t RC5 .5_ll FAU .04041_

ro[-_.5551 _RA -,A?ft F¢5 -.t571 lip I?lt

80[ 3.1507 MA 1.7115 9C5 .9_09 _lP -5?4

NI0-COU_I[ [X[CuTION ACCURACY

SiT 3071,0 S_ 8_.? SG3 181.9

N/IT -.11015 RNF -.9414 NTF .9555

3|85.5 RI5 ._00 RI3 -._6_?

_G! 5150.0 IGZ 4?4.4 TNA 167.58

1151



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964>

LAUNCN OAT( NA_' • 19e4 FLIGHT TIN( 126.00 ARRIVAL 0ATE 5EP ID 1964

N[LIOC[NTRIC CO, IC O|ITAE| 5tT.O|l

*_ I+0.IP LAL .OO LOL Z_6.47 VL Z?.$OD GAL -•.04 AZL 10S.t? *lCA 171.13 S£eA I]I,+I ECC .I+050

RP IO1.24 LAP -Z.0• LOP $1.14 VP NI.OO5 GAP $.H AlP ?•.1t TAL ?IS.It TAP 23.ZS RCA 106.51

RC ||1,955 GL -$5.01 GP 66.00 ZAL IIS.tt ZAP 108.11 its 11.|$ ZA( 101.IS (T£ 147.40 ZAC 144.]Q

PLAN(TO([NTR|C CONIC

C3 46.$54 YHL B,438 OLA -31.$9 NAL 88.31 RAD 85(_).3 V[L |4.081PTH 2.58 VHP 8.888 0PA 80.52

LNCM AZNTH LNCH TIM( L-J TiM( 1NJ LAT INJ LONG |NJ 8T AIC |NJ AZMTH INJ TZNE POCIT TIN

• 5.3? 6 19 32 1591.98 11.91 12.12 331,79 119,59 6 46 • 992.0

104.63 10 9 42 g53,51 11.63 317.52 $31.90 119.59 J0 25 56 253.5

• 5.5• 6 19 32 1591.98 I1,11 12,12 331.79 119.59 6 46 • 992.0

1OA.15 I0 9 At 855.51 11.63 317.52 33t.ll0 119.S9 10 23 56 253.5

|10.00 9 4 ? JO3?.aO ,60 326._8 332.05 124.17 9 21 44 657.8

110,00 11 14 19 3713.73 _.99 289,14 343.01 118.12 13 S9 42 5123.•

D;FF[R[NTIAL C¢llR(¢TJ(_tl NI0*CA_ISA[ [vlrCUTl_ JCCI,_ACY

TO[-i.tg14 T6A-I.?•O0 TC3 -.5756 8/_J ._ SGT 32?9.1 _ QO?.6 $G3 129.$

ROE ,4116 ah_A -.4429 RC3 .|433 F_ .02459 R#T -.51_ #RF -.7105 RTF .1670

FDE-Z.II33 FNA -.3193 FC3 -.E7t6 9&P IDEI5 _ 3334.8 m'_3 .2344 RI) -.9708

_( 4,5491 6RA 1.4954 9C3 ,59_ FIP -408 _1 _294.0 _ 519.1 THA 174,42

INCI5.t?Z6 vi Zg. SIZ

APO 156.T5 VZ 35.012

(T¢ 205.$A CLP-144.93

NAP 349.T9 ECC Z.2S65

IN| 2 LAT IN| Z LONG

15.46 5.)$

15.48 31D.7_

15.46 5.33

15.48 310.71

5.Z8 3_0.13

24.19 26_,05

_ROIT DETERN|NATICN ACCURACY

ST 284•.1 _ 449.4 $5 |OTl.G

CRT -,9313 CRS .9901 CST -.9960

LSA )069.4 MS• ISO.Z $5A 1.•

(11 2874.4 ELI 1_.9 ALF 171.64

LAUNCH OAT[ NA• • 1044 FL|_T Y|N[ 12t,_ ARRIVAL OA T( SIP JZ J964

HELIO(£NTR|C CON|C

RL 190.97 LAL .00

Re 108.19 LAP -1.91

RC IEI.EI• GL -61,47

PLAN(TOCENTRIC CONIC

C3 151,347 VHL 12.$5J

LNCH AZNTH LNCH TINt _-| TIN|

6_.Z• 5 54 _ J951.63

110.45 11 4? ES 760,•Z

65.IT 5 34 34 19$I,93

|Jl.•5 11 4? 25 780.42

13oZ• 5 34 34 1951.83

JIG.•5 |1 4? 15 760.42

OIFFERENTI&L CGIRR(CT|GI_S

TOE-4.4676 YAA-J.1436 TC3 -.1910 9AU .3216

RO[-I._III RRA-I.•SAI RC3 -.0091 FA_ .OO6|i

FOE-Z,OI15 FRA -,1444 FC_ -.040J 89P 10215

BO[ 6,9777 MA 1.6302 8C3 .If1_ FAT -IA?

OIIt£NC( 372.939

LOL _l.17 V_ E7.3311 +AL -I.IE AZL J|3,St _ I?S.II I_A 131._ [CC .1903A 1NC_3.5618 vt 29.512

_OP 42.09 vP 37.g_0 GAP 4._ AlP 64.5| TAL 21|,?8 TAP 26.99 RCA 106.31 APO 156._9 YZ $5.OZG

Off 77,11ZAL 107.23 ZAP JOt.?? ETA 94.J1ZA( 99,39 IT( 175,58 ZAC 156,O0 [TC 303,63 CLP*I•Z.Z9

OLA -_l.le RAL 94.94 RAO _970,? V[L 18,549 PTH 2.18 V_P 13.726 0PA 71,74 RAP _O9,70 [CC 3.5105

|NJ LAT |NJ L_N_ |NJ RT AAC |NJ AZMfH |NJ T|N_ PO CST t|N IN| _ L•T IN| Z LONG

Y.99

?.91

7.88

?.91

?.89

7.9|

37,16 354.7_ 12?.4_ _ ? 8 1351.6 12.?0 $1.40

_O_.X) 354.?? 12?.il 12 O Z6 180.4 IZ.?I 305.12

37.61 3§4.?e 127.46 3 ? 8 1351.6 1Z,?0 31.78

_09,_ 354,?? 127,46 It 0 26 JA0,d IZ.?I )03,ZZ

37.1_, 354.F6 IE?.46 6 ? 8 1351,6 12.?0 31.•8

309._0 355.77 127.46 |2 O 26 J60.4 iZ.?I $03.ZZ

NIO-_K (I_CUT|ON ACCURACY ORBIT OETERI, qINATIOt¢ ACCURACY

_Y 3|0|.0 _ 1467,| 665 _2.2 St _•,3 H IZ4J.S $$ ]]J),8

It6T .9175 _ .8700 6?F ,9939 CRT ,9900 CR$ -.984& CST -.9_94

_,_ 3439.2 RE3 -.1733 R13 ,9936 LSA 3434.5 MSA 172.1 $5A 1.2

_1 3396.5 SG2 540.1 THA 24.4| [11 3249,4 ELI 162.1 ALF ZZ,Z9

L_UNCH OAT[ MAY • |964 FLIGHT T1_ 1_0.00 ARRIVAL DATE 5(P 14 1564

N(LIO_ENTNIC ¢O41C

RL 1$O.94 LAL .DO

RP 108.J5 LaP -1.45

IC 123.46_ GL -56.•4

PLAN_TO(:ENTRIC CONIC

C3 YZ0.JT• V_L 26.63_

LN_H AZNTH _NA_H TIN(

S•,ZY • I ZZ

tlZ,•$ IZ $_ 9

64,Z• ? 1 _Z

_IZ,•3 lZ 32 9

6•.27 • 1 21

11Z.75 1f 32 9

OI@rER(N•IAL ¢(:_RJ[CTIONS

TO( 1.8431 TRA 1.9121 TC3 -,0449 _AU 1.6_09

• O[-_,••65 FRA .Z0116 FC3 .0536 9SP _731

8DE14,3345 (Ilia 1.9775 6¢3 .1964 FSP -I•Y

OISTAI_E ]78.417

LOt. _._• VL Z•.Z|6 GAL -6.49 AZL 145.87 HCA 1•7._8 Si6A 130.94 [CC .18941 INC$S.|t61 VI _i.51t

LOP 65.28 VP 37.956 _AF 4.36 AZP 34._5 TAL 210.12 TAP 28,00 RCA 106.14 APO 155.74 V_ 35.035

GP 6•.52 ZAL 9•.48 ZAP 95.4? (TS 164.51ZA( 65.25 (Y( 24|.95 ZAC 161.G$ [TC $03.06 CLP 104._1

O_A -_5.71RAL 111.42 RAG 6372,? V(L _9.006 PIN 3,d_ VHP _2.733 OPA 44,91 RAP _05.05 [CC|2.89_3

_-1 T|N_ IN| LAT |NJ LONG lNJ RT A$C |HI AZNTH |NJ TIN( PO CST TIN |NJ _ LAT[NJ 2 LONG

ZO67,31 .44 •|.63 20.79 12S.•l ? _5 49 1464.$ 5.09 35.56

1019_9_ .•5 323.1Z Z0.II 125.71 1_ 49 9 419.9 5.11 31T.O_

Z06?.31 .44 41.645 20.79 125.71 • $5 49 1467.3 5.09 35.56

1019.81 .4S 323.12 20,_| 125,71 12 A9 9 A19,9 5.11 317.01

2064.31 .44 41._ 20.79 125.?1 ? _5 49 1467._ 5.09 35.56

1019,86 .•S 313.12 20.81 125.71 12 49 9 419.9 5.I! 3IT.0?

NIO-C_M [XI[CUT|ON ACC_)RACY O_8lr D(ttRlUlINATI(_M iCCUR•CY

SOT 891.0 _R 3EO_.3,SG3 53.6 ST •29.2 _q 3040.8 SS 16•8.4

RRT -._451 _ ._$_ RTF -,5906 CRT -.9505 CR$ -.999T CST ,9215

KB 329d,3 RE$ -.1046 R13 .9944 LSA 3495,9 NSA 1_Z.2 $5A .8

SGI 3241._ 362 528.0 THA 98.Z1 ELI 50_?,0 CL2 155.• •Lr 97.50

LA_H DATE MAY • 1_384 FLIGHT TIN| 13_.00 ARRIVAL DATE SiP 16 1964

HI[LIOC(NTRIC CONIC

RL 150.97 LAL ,00

RP 108.11 LAP oi.59

RC 1Z9,?49 0L 91.90

PLAN[TOC(NTRIC CON|C

C3 561.019 YH_ 19.O01

LNCH AZMTH _lr_l_H TIN(

1£.66 19 47 3

167,31 ? 0 _10

_1,66 19 47 3

167.3_ Y O 1_0

11.66 19 A? 3

|17,5£ ? 0 !I[}

0|6TAI_[ M5,979

kOt. J_6.47 VL 27.234 G4_ -8.58 AZL 5l.?t NCA lIE.S? MA 130,S? [CC .1|279

_ 48.49 VP 37.930 GAP 5.0? AZP IEI.2| tAL _09.10 TAP 32.34 _CA 105.40

GP -73.|5 ZAL 100.69 ZIP 97.93 [TS _07.32 Z_( 60.91 (T[ JEg.A2 ZAC 23.63

0_A TI.69 RA_ 1_5,80 RAO 65?2.0 V(L 21._H_ P?_ 3.23 v_P 26,007 0PA -65,9•

L-| tIN( INJ LAt |NJ L_NG INJ RT A6C INJ A_NtH |NJ TIRE PO CIt t|M

5029,?9 -4.50 251.•? ?4.92 11.ti 21 i0 52 •428,8

_234.19 -4,49 91.|5 F4.90 |1.11 ? 54 14 Ee34.2

_026.T9 -4.SO 251,47 T4.J2 11.10 _1 |0 52 4428._

)E3•.19 -4,49 91._5 ?4.90 11.11 ? 34 14 £634,2

_10_9.?1 -4.S0 2_|.47 74,9E !|,|1 E| |0 52 44E6.6

_234,16 -4.48 91,IS ?•,90 II.|I ? 34 Id 2834.2

OZFF£RI[NTZAL ¢O_/_¢YlONI

TO( -.11OI tlA .4115 t¢3 -.01_0 Ik_ .|_ll4

R0(-6.3660 RflA-I.66_R¢3 -.|L_9 FJK)".OOtN_

FOE .93|9 FRA ._644 F¢3 ,0155 81P 9_7

90[ G.3646 MA J.9241 8¢3 ,1240 FAP *17_

NIO-¢OUltK [x[¢utl_ AC¢I_ACY

J_Y ?5#.2 _ 35|1.4 SG3 57.T

NNT -.?43| _ -._W�S RYF ._321

$GII 359t.• R_3 -.121t R13 -,9928

SC,| 3_1d.2 $GE 50].5 ?HA 99.30

/NC3_.2359 VI 19,5|Z

APO 155.74 VZ 35.051

(T( 302,Sl CLP 118.43

RAP 56._ [CC 6.9415

|NJ Z LATJNJ _ LONG

-12,3• 250,_0

-1_.)• 89.98

-IZ.1A 250,3D

-JZ.34 89.98

-1_.34 150.$0

-IZ.5• 99.96

ORg|T O(t[II_4|NAYION ACCURACY

31 24|,9 9R 11|4.S 98 76],Z

CRT -,0539 CR5 .9909 CST -.1878

_SA 2245.4 NSA 259.9 33A ,0

£LZ Z114,6 (LZ 141.5 ALF 90.38

1932



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH DJT[ MAY ? 1964 FLIGHT TII_ J34.00 ARRJVAb DATE SIP 18 1964

HEbIOCENTRIC CONIC DISTAIK£ 391.603

Rb 190.93 bah .DO LOt,. 226.47 VL ZT.lal GAb -6.23 AZL 74.79 NCA 115.41 $NA 130.Z0 [CC .19234 INC15.2091 V] 29.$12

RP 10B.O? LAP -].4t LOP 51.19 V? 37.904 GAP 5.24 AZP J0S.I4 TAL Z08.20 TAP 33.61 RCA 105.16 APO ]55.24 VZ 35.063

RC |29,004 Gb _5.82 GP -72.24 ZAL I]3,11 ZAP 107,35 [T_ 293.79 ZA( 100.35 [TE 212.52 ZAC 8.79 [TC 324,9_ CLP-167.98

PLAN_TO(ENTRIC CONIC

C3 33.383 VHb 8.543 DLA 39.22 RAL 93.10 RAO 8569.4 VEL I3.933 PTH 2.55 VHP 12.396 OPA -49.$Z RAP 82.88 £CC Z.2037

bNCH AZNTH bNCH TIM( b-Z TJN[ |NJ LAT |NJ LONG IN| RT ASC |NJ AINTH |HI ?ZN_ PO CST TIN |NJ 2 LATINJ 2 LONG

12.29 I5 8 13 4755.19 -22.$0 249.|1 |.53 11,70 |G 27 28 4]55.4 -50.63 247.65

163.34 Z 23 I 2859.N -1Z.JO 98.39 1.50 11.70 5 |2 21 2559.? -30.62 86.93

12.Ze 15 8 13 47S5.39 "22.80 249.11 1.53 ll.?0 16 27 28 4]55.4 -30.65 247.65

IE?o?4 2 23 8 2959.$$ -22.eO #1.$8 1,50 ]l.?O 3 12 2? 2559.? -30.62 86.93

JZ.Z9 J5 B ]3 4353.19 -22+_ 248o1| Jo51 JJ.?O J6 27 28 4155.4 -30.63 247.65

1S?.34 2 23 8 2959.66 -22.$0 88.39 1.50 |1.?0 5 12 2? 2559.? -30.62 86.95

0ZFFER[NTIAL C(_iIR[C?JOI_6 M|0-COU_ [_I[Cu?JON ACCURACY C_SIT 0[TERMINA TION ACCURACY

TOE 5.0948 TRA -.5085 TC3 -.6299 BAU .6304 SGT 3740.8 $GR 493.0 $63 85.8 ST 3423.9 SR 198.1 $$ 971 .0

RO( .2310 RRA .1|54 RC3 -.1288 FAU .0|941 RRT .|638 R_ r .3374 RTF .9757 CRT .7160 CR$ -.7587 CST -.9980

rOE 1.3549 FRA -.0284 rC3 -.2289 BSP 11149 $Ge 3773.1 R23 .2140 R13 .976A bSA _561.5 NS4 14_.7 SSA 1.0

60[ 5.IDO2 MA .3284 8C3 .8426 FSP -283 SO] 374|.? $62 485.9 ?HA I.Z9 [bl 54Z6.8 Eb2 158.2 AbF 2.38

LAt,tNCN O4TE NAY ? 19_4 FL|GHT TZ_ 136.00 ARRIVAL 0ATE SEP 20 1964

H[b;OCENTR;C ¢CNJC 0ISTAk_[ 397.490

Rb 150.93 bah .00 LOt. _$.47 VL 27.123 GAb -5.99 A2L 81.59 H_A 188.52 SNA |29.8Y £CC .19255 ;NC 8.4130 vl 29._12

RP 108.03 LAP -I.24 LOP 54._ V? 33.$39 GAP 5.49 AZP _.32 TAL 206.75 TAp 35.2? RCA ]04.83 APO 154.83 v2 55.038

RC 1_O.248 Gb 42.eO G? -e0.28 ZAL 123.?| ZAP ]16.49 ITS _O5.9? ZAE I]].44 [T[ 219.60 2AC 13.25 ETC 283.18 CLP-]54.09

PLAI_ETr_C(NTR_C CON_

C3 34.00? VHL 5.832 OLA 6_.0| RAL 85.54 RAO 85M.3 _[L |2.455 PTH 2.25 VHP 8.64] OPA -36.4Z RAP 87.89 [CC ].5597

LNCN AZMTH bNCH T|NE L-| TIN] |NJ LAT |NJ LONG |NJ RT ASC |NJ A_NTH |NJ TIN_ PC) ¢$T TIN |NJ 2 bAT IN| 2 LONG

23.51 14 51 57 45E9.86 -32.64 230.09 338.99 2B.B? 16 13 26 3929.9 -39.55 225.51

152.49 l 9 7 2804._0 °32.63 85.06 338.97 28.8? I 55 52 2204.9 -39.54 80.4?

27.51 14 93 5? 4528.$8 -32.84 250.09 338.99 28.8? ]G 13 26 3929.9 -39.55 225.51

]52.49 I 9 ? 2804._ *32.83 85.04 338.97 28.87 I 55 52 220A.9 -39.34 80.4?

23.51 ]4 57 97 4529.86 -32.64 230.Ot 339.99 25.8? 18 I$ 26 3929.9 -39.55 225.51

152.49 I 9 ? 2804._O -32.63 85._ 339.97 28.83 I 55 52 2204.9 °39.54 80.47

lJFF[RENT|AL CC_R[CT|ON$ NIO-CIOUII_[ [_I[CuT|ON ACCURACY OIRS|T 0[TERNINA T|ON ACCURACY

?DE 2.5553 TRA -.8J8_ ?C3-J.?J3B BAU ._J85 $_? 376_.9 $GR P09.Z $_3 J3J.5 ST 2580.J SR 658.4 SS _8_.2

RO_ .6698 R_A -.OO_O RC3 -.5335 FAU .03484 RRT .$_O9 R_ r .972| RTF .9532 CRT °9?56 CRS -.9948 CST -.9928

rO[I .0948 FRA -.1_EO FC3 -.8570 BSP |1940 $G_ 3875.0 RZ3 .2740 R|3 .9_O3 bSA 27?| .7 NSA J81 .7 SSA 2.1

90[ 2.64]6 MA .8164 8C3 I.?9_l FSP -442 SOl 3848.5 362 452.8 THA 1|.9] [bl 26_9.] [b2 140.4 AL_ 14.O2

LAUNCH DAtE NAy 7 1964 FL|GNT T|I_ ]38.00 ARR|VAL DATE SEP 2Z ]964

NEbIOCENTR[C CONIC

R_ IS0.97 bah .00

RP 101.99 hap -l.Ot

RC J32.4_4 GL 31.02

PbAN[TO_ENTRIC CONIC

C3 22.928 VHL 4.?89

LNCH AIMTH LN_H ?J14_

41.33 19 35 3

139.93 0 36 0

41.37 IS 35 3

131.6_ 0 39 0

41,57 15 35 3

139.63 0 35 0

TOE ;,61_0 TRA -.95tH) TC3-2,7294 8AU .8719

ROE .4998 RRA *.0429 RC3 -.8013 FAu .041_,5

FOE .84J8 FRA -.2130 FC3-|.?$15 BSP 12139

90[ 1;9399 (IRA .9808 8C3 2.8446 rsP -578

DISTANCE 405.42|

LOL Z_.47 VL 23.073 GAL -5.?1 AZL 84.74 H(A J91.69 S_A 129.46 ECC .19295 INC 5.2546 v] 29.512

LOP 58.11 vP 33.851 GAP 5,35 aZP 95.15 TAL 205.31 TAP 3?.00 RCA 104.43 APO |54.44 V2 35,091

GP -50.2l ZAL |30.42 ZAP 124.23 [T$ 310.24 ZAE 118.43 EYE Zl?.4? ZAC 26.99 [TC273.89 CLP-151.63

DLA 54.42 RAL 8_.04 RA0 6567.9 VEL 12.013 PTH 2.14 VHP ?.I34 0PA -26.06 RAP 90.28 ECC 1.5735

L-I TJl4[ IN| LAT IN| LONG JNJ RT ASC |NJ AZNTH |NJ T|i4£ PO CST TIM |NJ 2 baT IN| 2 LONG

4357.11 -33.58 210.17 327.69 44._ 16 47 50 3367.1 -59.1] 203.39

2731.49 -33.58 82.Z0 323.67 44.29 ! 22 12 2171.5 -39.|0 7S.42

4363,1J -33.59 2|0.17 327.69 44._0 16 47 SO 3363.1 -39.11 205.59

2371.49 -33.55 $2.Z0 327.87 44.29 | 22 12 2171.5 -39.10 75.42

4307./I -33.59 210.13 327.6_ 44,_0 16 4? 50 3767.1 -59.1] 205.59

2331.49 -33.58 82._O 327.6? 44.29 I ZZ ]2 217].5 -39.10 75.42

_JO-¢OUR$_ £x1Cu?JCW ACCURACY ORB|? DEYE_J_A ?ION _CCUR_CY

SOT _33.9 _,R 947.4 $G3 ]74.1 ST 2024.$ SR 549.8 $S 627.]

Rf_T .89_? RRF .8852 RTF .9400 CRT .9663 CR$ -.9964 CST -.9848

$GB 3949.| R23 .3083 R13 .9436 bSA 2]83.5 NSA 185.5 SSA 4.5

$G| 3923.0 $62 4]6.8 THA 12.59 ELI 2093.7 EL2 136.0 ALF 14.??

L4UNCH OAT[ NAY ? 1964 FL|GHT T|_ ]40.(X_ ARRIVAb DATE $EP 24 1964

H(L|OCENTR|C CON|C

RL 150.83 LAL .00

RP 103.95 _AP -.$8

RC 134,709 Gb 21.89

PLAN_TO_ENTRIC CONIC

C$ 19.496 VHL 4.3OI

LN_ _Z_?_ LNC_ r[N(

52.89 18 |8 28

IZ?.i2 0 5 J_

52.95 16 19 J_

123.12 0 3 28

52.R9 15 18 25

123.12 0 5 25

O_F_ERI[NT|AL CCMRt[CT|_

TO[ 1.0940 TRA*I.0854 TC3-3.5313 8AU .g_13

ROE .3103 RRA -.0420 RC3 *.9012 FAU .03452

rO£ .$£24 FRA -.2233 FC3-2.3520 BIP 1_428

80[ 1.1373 (IRA 1.04HJ2 8C3 3.8449 FSP -675

0|STANCE 608,_48|

LOL Z_e.4? VL 27.019 GAL -5.48 AZL 86.57 HCA 194.88 SMA |29.09 [CC .19355 |NC 5.4316 vl 29.512

LOP 81.33 V? 37.$24 GAP 6.01 AZP 93.32 TAL 203.88 TAP _.74 RCA 104.10 APO 154.07 V2 55,104

6P -42.26 ZAL 133.69 ZAP 130.6| [T6 3|3.24 ZAE 123.12 [T[ Z13.73 ZAC 34.87 [TC 23S.30 CLP-JS_.5?

OLA 45.42 RAL 87.78 RAO 6587.7 V_L 11.827 PTH Z.09 VHP 6.425 OPA oi7.96 RAP 92.11 ECC 1.3044

k-i ?[NI[ _NJ car ENd LONG IN# R? ASC ENd AZ_TH ENd fiNE PO¢$T ?IN _NJ 2 LAT IN| Z LONG

4226.4] -3],03 193.33 321,43 55.00 I? 29 54 $626.4 -35.37 lB5.75

2_O9.43 -31.O2 83.45 321.42 54.99 0 52 15 2209.4 -35.36 75.84

4228.41 -31.03 |93.33 321.43 95.D0 17 29 54 3626.4 -35.37 185.75

2_09.43 -31.0_ 93.45 321.42 54.99 0 52 15 2209.4 -35.36 ?5.84

4228.41 -31.03 193.37 321.43 55.00 17 29 54 3626.4 -35.33 185.35

2_O9.43 -31.02 83.45 321.42 54.99 0 52 13 2209.4 -35.36 ?5.84

NIO*COt,_'_M[ [_I[CUTION ACCI, N_ACY (_8|Y DETERN|NAT|ON ACCURAC_

SGT 3929,3 SC_ 882.4 $G3 206.0 ST 1581.5 $R 415.5 SS 463,1

RRT .8_7 _ ,9879 RTF .93Z] CRT .9440 CR$ -o99_5 CST -.970?

$G_ 4027.3 R_3 .324| R]3 .8385 LSA |692.2 NSA 165.6 $SA 7.?

SGJ 4009.6 $62 37?.5 THA JJ.SZ ELI 1629.5 £LZ J32.9 ALF J4.02

1833



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964J

LAUNCH ;ATE MAY 7 ]964 FL;GHT T|N[ 14?.00 ARR|VAL DATE $EP 26 ]964

HELI C_[NTRIC CONIC

RL 150.97 LAL ,00

RP IOT,gZ LAP -.70

RC 136.9?0 GL IS.08

PLANETO(ENTR|C C(_dJE

C3 16.290 VHL 4.0)6

LNCH AZNTH LNCH TIME

6Z.7] ]7 g 25

;IT.29 Z) 27 _3

62.7; 17 9 Z5

J17.Z9 ?3 Z7 }0

62.71 17 9 Z5

]J?.Z9 ?) Z7 50

0JS?ANCE 415.297

LOL L:>26.47 VL 26.964 GAL -5.|5 AZL 87.76 NCA

LOP 64.54 VP 37.796 GAP 6.27 AZP 92.15 TAL

GP -36.03 ZAL ]34.60 ZAP 155.7] ETS )J5.78 ZAE

]98.09 }HA JZS.TZ ECC .]9474 INC 2.240? V) 2_.5[Z

202.39 TAP 40.4a RCA 105.71 APO 133.?Z V| 33.]]6

]26.J5 ETE 209.64 ZAC 4].09 ETC 273.9] CLP-|$Z.2?

0LA 38°52 RAL 89.76 RAO 6367.7 vEL

L-[ TJHE IN] LAT IN] LONG IN]

408].77 *27,74 178.46 31

2895.32 -27,75 88.6) );

4081.77 -Z?.74 178.46 31

Z893.52 o27.75 88.63 31

4081.77 -Z7.74 ]78.46 51

Z895.3Z -27.7) 88.63 51

11.753 PTH 2.07 YHP 6.0?0 0PA -1|.65

RT A$C IN] AZNTH IN] T;N[ POCST T|M

8.44 62.12 18 ? 26 3481.8

8.43 62.11 Z4 5 46 2295.3

8.44 6Z.IZ 18 7 26 5461.8

8.43 62.11 24 5 46 2295.5

8,44 62.IZ 18 ? 26 348].6

8.45 62.11 24 5 46 2295.5

RAP 95.82 ECC 1._68|

IN] 2 LA' IN] 2 LONG

-31.74 ]70.60

-31,23 00.77

-31.Z4 170.60

-3].23 80.??

-31.24 170.60

-)1.23 _0.77

DIFFERENTIAL CC_RECTICmlS N|0-COUR$[ ExECuT|ON ACCURACY _BIT 0ETERH|NAT|ON ACCURACY

rOE ._5_4 TRA-1.0979 TC5-4.|92| BAU .9Z38 _GT AOA|._ SGR 802.5 SG5 227.7 ST 122_.5 }R 3|5.2 SS 3]?.3

ROE .ZZ|] RRA -.0543 RC5 -.9118 FAU .0592_ RRT .9010 RRF .9630 RTF .9279 CRT ,900Z CRS -.9905 CST -.947]

FOE .4]58 FRA -.2057 FC3-3.|488 BSP J2800 SGB 4120.B R23 .5243 R15 .9329 LSA ;294.5 NSA ]61.? }SA 13.1

6DE .7825 B_A 1.O984 8C3 4.25l] ¥$P -747 SGI 4106.7 SGZ 541.4 THA 10.22 ELI |2_8.3 EL| 133.7 ALr 13.19

LAUNCH OATE HAY ? |964 FLI&_IT T_M_ 144,(_ ARRIVAL DATE SEP 28 ]964

HEL_OCEN?RJC CONIC

RL 150.97 LAL .00

RP 107.88 LAP -._|

RC 139.|Z0 GL 9.71

PLANE TO(ENTR;C CONIC

C) _5.00_ VHL 5.873

LNCH AZ_TM LNCH ?|l,q_

71.98 18 9 52

]08.0Z 2Z 44 8

?].96 18 9 51

108.02 Z2 44 8

I]O.OO o 5 5_
l]0.o0 z) 53 ]2

DISTANCE 421.226

LET L>Z6.A ? VL 26.909 GAL -4.86 A2L 88.60 NCA

LOP 67.76 Vp 57.768 GAP 6._3 AZP 91._ TJL

GP -31.12 ZAL 134.08 ZAP 159.86 ETS 318.00 ZAE

201.50 SNA 128.55 ECC .|9504

200._0 TAP 42.20 RCA ]03.)]

128.J0 E?E 206.29 ZAC 46.01

0LA 53.18 RAL 91.88 RAO 6567.6 VEL 11.679 PTH 2.05 VHP 5.896 0PA -6.69

L-I T|NtE IN| LAT JNJ LONG |NJ RT A$C IN| AZNTN ZNJ TJNE _ C$T T_M

5908.28 -24.63 163.00 317.3} 67,07 19 ]4 4] 3}08.3

303|.60 -24.62 97.82 517.52 67.05 Z3 34 40 2451.6

5908.28 -Z4.65 163.00 517.3_ 67.07 19 14 41 3308.3

$031.60 -Z4.62 97.82 517.32 67.05 25 54 40 2431.6

2799.79 -29.99 82.07 $19.54 72.77 0 _0 ]5 2199.8

3188.08 -19.48 107.26 514.6_ 61.54 22 46 20 Z388.1

JNC 1.5977 V| 29.5J2

APO 155°38 v| 35.1Z9

ETC 2?2.9? CLP-|_3.Z6

0IF¥ERENT|AL COt_RECT/ONS

TOE .4980 TRA-1.]042 TC_-4.6481 BAU .9490

ROE .1681 RRA -.0Z30 RE5 -.8852 FAU .06|60

F0E .2546 FRA -.1680 FC5-5.5545 85P ]5223

80E .5Z58 8RA 1.1045 BE5 4.7515 F}P -797

NI0oCOUR_[ EXECUTION ACCUR_C_

SGT 4161.1 SGR 729.4 SG5 ZA_.2

RRT ,9005 RRF .9745 RTF .9Z56

$G8 42Z4.5 RZ5 .5128 R15 .9295

SG! 421Z.9 SG2 515.3 THA 9.02

RAP 95.56 ECC 1.2469

|NJ 2 LAT JNJ Z LONG

-27.5Z 135.1]

-27.50 89.93

-27.52 ]55,]1

-27.50 89.93

-52.05 75.46

-2_.15 100.04

(_T 0ETERNJNAT](_ ACCURACY

ST 947.0 }R Z§0.1 SS ]87.3

CRT .8|62 CRS -.9706 CST -.909_

LSA 984.6 NSA |_6.8 $SA Z].fl

EL] 969.Z EL2 14].2 ALF 12.43

LAUNCH 0ATE NAf ? 1964 FL[GHT 7114E ]46.00 ARR|V_L C_TE SEP 30 4964

HELi OC[NTR;C C_]C

RL 1S0.97 LAL .00

RP 107.84 LAP -.32

RC 141.)06 GL _,41

PLAN(TO_ENTRIC CO_JC

C3 14.15] VHL 3.762

LNCH AZNTH LNCH T|I_E

B4,17 ]9 47 I1

95.85 21 Z3 S)

]00.00 Z3 Z 43

100.00 20 51 Z

1_0.00 ] 51 4]

110.00 ZO 4Z 19

CISTANCE 427.149

LOL Z126.47 VL 26.854 GAL -4.56 AZL 89.25 NCA Z04.51 SNA 127.98 ECC .|9596 INC .7670 Vl Z9.5]8

LOP ?0.98 vP 57,740 GAP 6,79 AZP 90.70 TAL J99,59 TAP A5.91 RC4 10?,90 APC ]53.06 v| 35,|40

GP -27.25 ZAL 152.66 ZAP J43.29 E_5 319.9] ZAE ]29.35 ETE 203.20 ZAC 49._4 ETC 271._] CLP-1_4.36

OLA Z8.86 RAL 94.06 RAD 6567.6 YEL |1.642 PTN 2.04 VNP 5._24 _P_ -2.77 RAP 97.37 ECC ].Z3Z9

L-I TJN[ JNJ LAT [NJ LONG [NJ R_ ASC JNJ AZNTH JNJ T|NE PO C$T T;N IN] Z LAY [NJ Z LONG

56]3.4] -21.88 I59.75 317.5Z 70.69 ZO 47 25 _013.4 -24.3! 13|.86

3)00.50 -21.86 116.81 317.32 70.67 2Z 18 53 Z700.5 -24.30 108.94

2982.93 -26.85 94.97 318.95 76.30 23 52 26 2382.9 -28.45 86.54

)406.22 -17.07 122.54 515.25 65.09 21 47 48 2806.2 -Z0.29 1]3.22

25Z$.85 -33.73 61.89 520.51 84.J2 2 ]5 50 1928.8 -34.18 52.68

3433.09 -10.93 IZI.D9 511.78 57.41 21 39 42 2853.1 -15.15 114.$4

01rF(RENTIAL CC_'RECY|ON$

T0E .5506 TRA-].OG03 TC5-4.9500 BAU .9947

ROE .]465 RRA -.0083 RE3 -.8158 FAU .06045

FOE .1197 FRA -.085_ FC5-5.6980 85P ]2916

8_E .)8|$ _.RA 1.0_03 8C5 5.0464 FSP -750

NIO-C(_._I'SI[ [XECUT|ON ACCURAC_ _BfT OETERNINATION ACCURACY

SGT 4206.3 Sr._ 635.1 SG5 241.2 ST 756,5 SR 223,8 S$ ]03,3

RRT .8853 RRF .9596 RTF .9182 CRT .6865 CRS -.9221 CST -.8069

SG_ 4256.7 R2_ ._065 RI_ .921_ LSA 777.4 NSA |66.8 SSA 29.8

$G1 4248.1 }GZ _00.8 THA 7.87 ELI 772.6 EL| 159.4 ALF JZ.O0

LAUNCH 0ATE NAY 7 J984 YL]_N? TIN_ 148.00 ARRIVAL OATE OCT 2 ]964

NEL|OCENTR|C CONIC

RL 150,97 LA_ .00

RP ]O?.#l LAP -.13

RC ]45.4?8 GL 1.9_

PL_N£?C_ENTR_C CONJC

C3 13.537 VHL 5,679

LNCH AZNTN LN(H TIN(

• 0.00 12 5e 40

_0.00 J8 50 19

100.00 0 Z7 58

100.00 19 47 40

]i0.00 Z ZO 57

JlO.O0 Z0 II 8

OXSTANC( 433.059

LOt. Z18.47 VL Z6.799 GAL -A.28 AZL 89.7_ HC_ Z07.7_ StAA 127.62 ECC .19702 ZNC .2736 V! 29.312

LOP 74.Z0 vP 37.712 GAP 7.05 AZP 90.24 TAL 197.87 TAP 45.61 RCA |02.48 APO 132.76 v| 35.152

GP °24.09 ZAL 150.74 ZAP 146.18 (TS 521.54 ZA[ 150.14 ET( L=_00.57 ZAC 55.]5 ETC 271.56 CLP-155.5]

0LA 15.31RAL 96._0 RA0 6367.3 VEL ll.618 PTH 2.04 VHP 5.8J3 0PA .36 R_P 99.25 ECC ].2228

L-I _|N_ IN] LAT IN] LONG IN] RT AgC |NJ AZNTH |NJ TZNI[ PO C$T TIN ;NJ 2 LAT IN] 2 LOqG

_K)?O.Z9 -27.51 ]0J.)Z 319.81 83.00 23 19 5] 2470.3 -28.19 92.92

3824.16 -11.79 1_0.70 314.90 64.07 19 54 3 3224.2 -15.18 145.66

27)0.72 -29.58 78.77 _Z0.05 85,4? I 15 27 2|_0.7 -29,$9 67.98

5638.9? -9.93 ]56.13 31_.93 61.66 20 48 t9 _039.0 -15.64 129.30

2577. J0 -54.;7 50.08 520.21 91.10 5 0 34 1777.1 -33.64 40.87

3565.55 -6.00 126.16 ]11.54 _6.28 21 I0 54 1965.4 -10.39 ]2J.82

N_O-COUR_I[ EX[CUT|ON ACCURACY (_'q*8|T OET[RNINATION ACCURACY

SGT 4355.4 }r-.,R 6(36.8 $G3 245.4 ST 603.6 SR ]98.? $$ _5.0

RRT .87?7 RRF .9427 RTF .9182 CRT .45]7 CR$ .1419 CST -.2862

SG_ 457_.7 R25 .2778 R|3 ._205 L$A 6;0.3 NSA ]77.8 $$A 40.9

}G] 4566.1 }GZ 285.5 THA ?.04 ELI 6]_.2 EL2 177.3 ALF 8.84

OI_rEKNTZA_ CCIIR(CTION$

TOE .1611 TRA-I.O)60 ?C3-5.5554 BAU .9794

RO[ .1171 RRA .0008 RC_ -.7795 FAU .0_0_3

rOE -.0129 rRA -.0580 FC5-3.$581 85P 15476

BO( .Z060 8RA ].03(_ I BC5 5.4|J8 FSP -78]

1834



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH GATE NA_ 7 ]964 FLIGHT TIN( 150.00 ARR|VAL OAT[ OCT 4 196A

_ELIO(ENTRIC C_IC

eL lflO.g? LAL .O0

RP 107,77 LAP .06

RC |43,636 GL -.91

PLAN(,T_EN TRIG CONIC

C3 |3.062 VHL 3.614

LNCH AZNTH LNCH TZN[

9O.OO 23 33 9

90.00 IB IZ 23

100.00 1 16 34

lO0.O0 19 1? 37

llO.O0 Z 38 11

110.00 19 32 29

GIFFERENTIAL CCIIR[CTION$

T0E ,0Z38 TRA -.9910 TC3-S.6?GZ BAU .9997

ROE .lib0 RRA .0097 RC_ -.74|1 FAU .03908

FOE -.Jl51 FRA .0184 FC)-_.91_7 8$P I_BSJ

B0E .1204 8iA .99|0 eC3 3.7244 FSP -783

01STANCE 438.938

LOL 226,47 VL 26,744 ¢AL -3.94 AZL 90.12 HCA _10.96 SNA 1Z?._6 ECC .19619 INC .IZ03 vl 29,51_

LOP 77.43 yp 37.68} GA_ 7.32 AZP 89.89 TAL 196.34 TAP 47.Z9 RCA J0Z._4 APO 152.48 vZ 33.163

EP -Z1.33 ZAL |28.48 ZAP 146.67 ETS 3ZZ.90 2A[ 130.63 £T[ 198.36 2AC 33.76 CTC 270.93 CLP-136,67

0LA 22.29 RAL 98.63 RA0 6367,5 VEL 11.393 PTH Z.03 VHP 3.642 0PA 2.89 RAP 101.21 [CC 1.2130

L-1 T[I_ IN| LAT IN| LC_i_ JNJ RT ASC IN| AZNTH IN| TJN_ PO CST TIN |NJ 2 LAT IN| Z LONG

Z897.f18 o28.31 88.96 3Z0,69 89.24 24 23 27 2Z97,6 -28.11 g0,30

J981.4J -6.96 139.73 3|3.08 6Z.48 19 18 46 3381.4 -10.59 132.93

2583.23 -29,87 63.83 3Z0.68 91.22 I $9 37 1983.2 -29.38 S?.06

3??0.98 -3.59 143.51 314.34 60,59 20 Z0 28 3171.0 -9.46 156.B?

2263.3A -33.68 41.39 320.39 96.21 3 33 56 1663,3 -32.46 32.37

3661.64 -Z.34 133.2J 31 2.32 93.89 20 33 31 3061.6 -6,80 126,97

N|O-COUR_ [vlrcuTION ACCURACY OR8JT DETERNINATJC_4 ACCURACY

SGT 4440,6 $r,_ $67,6 SG3 245.1 ST 323.4 8R 187,8 S$ 101.?

RRT .8633 RRF .9Z08 RTF ,9172 CRT .0639 CRS .6647 CST ,0119

$68 44?6.8 RZ3 .2489 R|3 ,9|90 LSA 325.6 NSA 208.2 $$A 43.8

SG] 4467.7 8G2 284,5 THA 6.32 EL/ 323.6 EL2 187,3 ALF 1.33

LAUNCH GAtE NAY 7 1964 FLJ0_IT TIN[ 15Z.OC ARR[VAL GATE OCT 6 1964

H[LIO(ENTRIC C(3NIC O|STANC[ A44.848

RL 130.97 LAL ,DO LOt. _6.4? YL 26.6119 GAL -3.$! AZL _K3.A5 HCA

RP 107./4 LAP .25 LOP _.63 VP 31.654 GAP 1,_8 AZP 89.63 TAL

RC 147.779 &L -3.39 GP -J9,4| ZAL 129,98 ZAP 150.84 [T$ 324.0Z 2A£

PLAN(TOC{NTR|C COi4]C

C3 12.683 VHL _._6l 0LA 19.86 RAL 101.0_ RAO 6367,5 VEL Jl.579 PTH

LNCH A2NTH LNCH TIN[ L-| TIN( IN| |AT JNJ LONG |NJ RT A$C |N# A2NTH ;NJ TIME

• tO.O0 0 20 4_ Z??4.SZ -28.D9 79,97 3ZJ,G) 9_.74 l 6 _9

90.00 l? 30 1 4091.79 -3.43 |$fl.94 316.14 61.88 18 38 |_

100.00 1 34 29 2472.21 -29.42 37.$! 321.31 95,52 2 33 41

100.00 18 38 39 $889.t? -Z.Z8 1A8.93 $15,49 60.19 20 3 28

JJP.OO 3 29 23 ZJ75,3_ -32.8| 34.51 320.96 ]DD.J9 4 3 39

110.00 19 aO 33 3?38.98 .61 15?.ZS 313.69 55.$2 20 4Z $2

O|FF[R[NTIAL CCIRRECT|ON$ N|0*COUR$1[ EXECUTION ACCURACY

TOE -.09T8 TRA -,9316 7C3-5.96Z3 8AU J.Ol80 $GT 4_37.8 $_R 536.3 $65 24Z.5

ROE .JJ43 RRA ,0]9] RC) -.?059 FAU .09724 RRT .844J RRIr ,89A4 RTF ,9159

tO[ -.197t FRA .078t FC3-3.9071 86P J4J65 $GB 4569.4 RZ3 .2203 R13 ,9174

B0[ .1301 8RA .93]8 8C3 6.0039 rSP -776 $GJ 4560.4 $62 286,1 THA 3.77

214.18 SNA I16.90 ECC ,19930 |NC .4326 vZ 29.312

194.78 TAP 48.97 RCA 101.58 APO 132.22 v2 33.173

130.93 ET[ 196.51 ZAC 57.96 £?C 270,36 CLP-|37.8I

2,02 vHP 3.897 GPA A.94 RAP ]03,24 [CC 1.2087

I:'O CST TIN _NJ 2 LAT IN| 2 LOqG

2J74.5 -27.28 71,40

3491.8 -7,18 139,23

1672.3 -ZB,33 46.97

5269.5 -6,23 142,38

1373,_ -_1.03 23.?3

3139.0 -3,87 131.O_

C_qBIT 0ETI[RNINATION ACCURACY

ST 318._ SR 18A.6 $5 168._

CRT -.3269 CR5 .9283 C$? -.239_

LSA 32a.6 NSA 252.0 SSA 43.7

ELl 322.3 EL2 173.2 ALF 172.48

LAUNCH OA¢[ NAY ? 1964 FLIGHT TIN[ 134.00 ARRIVAL GATE OCT 8 ]964

HELIOCENTRIC CONIC

RL 130.97 LAL .00

RP |_7.71 LAP ,44

RC 14R.906 GL -3.34

PLAkIETOC[NTRIC CONIC

C3 12.313 VHL 3.318

LNCH AZNTff LNCH TINt[

90.00 0 35 36

90,00 17 33 11

I00.00 Z 26 $6

100.00 18 4_ 32

liD.DO 3 _7 8

110.00 19 32 49

0IFrERENTIAL CCI_R[CTION$

TOE -.2082 TR_ -.81_)S TC3-6.2248 BAU 1.03_9

ROE .JJ)8 RRA .0284 RC) -,6759 FAU .03316

F0[ -.2682 FRA ,|374 FC3-3.8386 eSP 14468

BO[ .2372 BRA .86|0 8C3 6.2614 FSP -?63

DISTANCE A30.721

LOL L>26.41 VL 26.634 GAL -5,21 AZL 90,7_ HCA 21T,41 SNA 126.55 Ice .20096

LOP 83.88 YP 37.825 GAP 7.83 AZP 89.42 TAL 193.22 TAP 50.63 RCA 101.12

GP -17,64 ZAL 123.30 ZAP 132.78 £r$ 324.90 ZA_ 131.11 [r£ 194.93 ZAC 39.83

JNC ,7317 vl 29.31Z

APO 131.98 v2 33.183

[TC 269,80 CLP-138.93

0LA 17.29 RAL 103.33 RAO 6367.S VEL 11._66 PTH Z.02 VHP 3.971 0PA 6.6] RAP 103.33 ECC 1,Z037

L-I T|MI[ INJ LAT |NJ LCIMG JNJ RT ASC INJ AZNTfl [NJ T|M[ P_ CST TIN INJ Z LAT ]NJ Z LONG

2675.81 -27.44 ?2.82 322.81 97.26 1 40 12 20?5.8 -26.1_ 64.39

4180.0Z -,81 170.87 317.72 61.69 IS 44 31 _380.0 -4.39 164.23

2381.29 -28.64 30,96 322.61 98.93 3 6 37 1781.3 -27.11 42.49

)949.77 ,43 133.33 317,13 60.|1 19 32 22 5_49.8 -3.33 146.83

2099,03 -31.74 28.8Z 321.9J ;03.40 4 32 7 |499.0 -29,37 20.28

3804,78 5.13 140,6_ 31_.46 33.94 20 36 ld 5204.8 -1.56 134.48

NIO-CCUR_ME EX[CUTION ACCuRAC_ _817 O[TERNINAT|ON ACCURACY

$GT 46_1.4 $GR 512.5 $63 238.4 St 371.2 SR 186.1 $S _30.S

RRT .8209 RRIr .8641 RTF ,91_D CRY -.6_28 CR$ .9_83 C$? -.4970

$G8 4699.7 R23 .1927 R13 .9161 LSA 598.6 NSA 231.8 SSA _A.O

$61 46_0.6 $GZ 291.3 THA 3.21 ELI 3_4.0 EL2 141.0 ALF 167,61

LAUNCN OA?£ MAY ? J964 FL/GHT T;N[ 196,00 JRRIVAL 0ATE OCT JO J96_

HEL|OC[NTRIC CON|C O|$TANC[ A56,_84

RL 150.97 LAL .00 LOL Z28,47 ¥L 26.580 GAL -Z.gZ AZL _,87 H, CA ZZ0.64 SMA |26.20 [CO .20253 |NC ,9?51 vl 29.312

RP 307.88 LAP o83 LOP 87,|J vP 37,_9_ GAP B.|J AZP 89.Z_ 7AL |9|.84 TAP 32.28 RCA |DOG8& APO 151.76 YZ 33.J93

RC 13_.0|9 GL -1.44 GP -16.13 ZAk lZO.4$ ZAP 134.S_ [T$ 325.37 ZA[ 131.22 [T[ 193.63 ZAC 61.43 [TC 269.2) CLP-160.03

PLAN(TO([NTRIC CONIC

C3 iZ,|2g VHL $.48_ OLA 1$.13 RAL 106,16 RAO G$GY.S V_L 11.S$_ PTH Z.O_ VHP 6.060 0PA 7.97 RAP JO?.4B ECC 1.i996

LNCH AZNTH LI_H T]14( L-] TJN( /NJ LAY JNJ |ON6 ;NJ RT A$C |kJ AZNTH ]NJ T|tAl[ F'O C$T TiN IN| 2 LAT IN| 2 LONG

90.00 I 28 39 2591.90 -26.38 6_,83 3ZA.Z3 100.14 Z 9 31 1991.9 -24.91 $6,36

90.00 17 _4 _ 4_,4_ 1.83 175.07 319.66 61.74 18 33 30 _633,4 -1.97 168.44

100.00 2 98 |$ Z_103.06 -2?.89 45._4 324.01 |01,74 3 34 36 I703.1 -23.78 3?.06

|00.00 18 38 2 40J9,48 2,8| 157,|8 319,1J 60.23 19 43 ] 3419.5 -1.17 130.66

I]0.00 4 22 47 2032.|6 -}0.58 23.93 323.19 106.07 A 3G 39 1432.Z -28.08 13.63

i10,00 19 27 37 3863.14 3.35 143,74 3|7.34 56,19 ZO 32 ZO 3263.1 .67 137.32

Olrr£R£N?ZAL CO_R£CrZON$ _Z0-CC¢M$£ £X£CUrZO_ ACCUR_Cr @RB_T O[_[RN|NA?1ON ACCURACY

TD_ -.3]33 TRA -.7?94 TC3-6.4656 8Au 1.0_37 $GT 47_3.4 $GR 494.8 $63 _33,8 ST 663.A SR 190.2 $$ Z$?.4

ROE .1147 RRA .03?8 RC3 -,6501FAU ,03293 RRT .?944 RRt" .8309 RTF .9|44 CRT -.6130 CR$ .936G CST -,6742

FOE -.3246 rRA '.|948 FC3-3,??93 _SP 14777 SGB 4?49.3 R_3 .1672 RJ3 .9133 LSA 713.1 _SA 2]9.7 $SA 42.Z

80£ ,)338 8RA .?805 8C3 6.4982 FSP -?52 86| 47_9.8 $GZ 299.5 THA 4,?8 ELI 683.6 £L2 107,) ALr J86._3

18_3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

L*UNCH DATE NAY ? J964 FLIGHT TIN( 158.00 ARRIVAL DAT[ OCT 12 1964

H(L|O((NTRIC CONIC 0|SYANC[ 462.433

RL |50.9? LAL .00 LCX. 2'26.4? VL 26.526 GAL -2.56 AZL 91.18 HCA 223.88 SNA 125.86 [CC .Z0411

RP IO7.65 LAP .82 LOP 90.34 VP )7.565 GAP 8.59 AZP 89.15 TAL 190.05 TAP 55.9} R¢A J00.14

RC 1s4.1)6 GL -9.12 _P -14.88 ZAL 117.49 ZAP 156.1Z [TS 326.05 ZA[ 1_I.27 ET[ 192.51 ZAC 62.86

PLAN(TO(ENTRIC CONJC

C3 ll,939 VHL 3.455 0LA 13.11RAL 108.86 RAO 6567.5 V(L II.547 PTH 2.02 VHP 6.16; OPA 9.07

LNCH AZNYH LNCH TIH( L-I fINE |NJ LAT IN| LONG JNJ RT ASC JNJ AZNTH IN| r|N(

90.00 I 55 Z3 2517.96 -Z5.59 61.64 $25.96 |0Z.56 Z 57 21

90.00 L? 17 44 43ZZ,?Z ).99 176.83 $Zl.91 61.94 18 29 47

100.00 3 Z5 32 2233,64 -26.63 40.46 525,68 |04.|| 4 0 46

JO0.O0 Je 3Z 15 408Z.Z? 4.93 160.64 321.59 60.48 19 40 J8

110.00 4 A7 8 1972.09 -29.37 19.69 324.78 108.32 5 ZO 0

lJ0.O0 |9 Z5 IO 3916.58 ?.37 146.57 319.89 56.53 ZO 50 26

0|FFERENT|AL C(_RRECT[(_$ NI0-COLIR_ (X(CUTION ACCURACY

TO( -.4J18 TRA -.6840 TC5-6.6?OZ eAU 1.0694 SGT 4803.| $GR 48|.3 $63 Z28,3

RO£ -J|?3 RRA .0478 RC3 -.6260 FAU ,05054 RRT .7642 RRF .7950 RTF .9J33

FO£ -.3717 FRA .2543 FC3-3.6649 85P 15000 $68 4827.Z RZ3 ,1460 R|3 .9140

90( ,4282 _A .6856 8C3 6.6995 FSP -73J SGI 4517.) $62 3_9.5 ?HA 4.40

INC 1.1845 v| 29.51Z

APO 151.57 VZ $5.202

(TC 268.6? CLP-i6|,)D

RAP 109.69 (CC 1.J965

P_ CST T_N |NJ Z LAT IN| Z LONG

1918.0 -Z3.60 55.54

3722.? .21 |72.20

J635.6 -24.43 32.35

3482.3 .96 J54.10

1372.1 -26.59 1|.6|

53|6.6 Z,9| 140.51

OR61T 0(T(RMINAT|ON ACCURACY

ST ?79.3 SR |96.5 SS 337.?

CRT -.9114 CRS .9285 CST -.7806

LSA B46.J MSA Z06,0 $$A 4|.0

ELl 799.9 ELZ ?8.8 ALF J66.93

LAUNCH OAT[ NAY ? J�_A FLIGHT TJl4E J60.(X) ARRIVAL OAT( OCT J4 1964

H(LIOC(NTR]C CCN|C

RL JSO,9? LA_ .00

RP 107,63 LAP l.O|

RC L56.|97 GL ol0.63

PLAN(TOC(NTR|( (CIN_(

C3 11.B07 VHL 3,&36

LNCH AZNTff _NCH TZI_

90.00 Z 22 39

90.00 l? lZ 47

JO0.O0 3 A9 58

lO0.O0 18 28 30

1|0.00 5 I0 39

lJO.O0 |9 23 5_

DISTANCE 468.268

_CX. Z_6.47 VL 26.472 GAL -Z.J8 AZL 9J.37 PICA ZZT.J| StAA 125.52 [CC .20623

_OP 93.57 VP 37.535 GAP 8.6(, AZP 89.07 TAL 188.45 TAP 55.56 R(A 99.65

GP -I3,79 ZAL JJ4.4O ZAP J57,58 (TS 326.33 ZA( 131.29 ErE I91.55 ZAC 64.|2

OLA ||.21RAL |11,66 RA0 6567.5 VEL 11.541PTH 2.0| VHP 6.271 OPA 9.96

L-I TIN( IN| LAT IN| LONG IN| R? ASC |NJ AZMTH _NJ T|N( PO CST TIN

2431.23 -24.32 57.05 327.92 104.63 3 3 3l ;851,2

4384,78 5,97 182.32 3Z4.42 62.Z? 18 25 52 3784.8

Z]?O.?I -25.51 36.JZ 327.62 106.|3 4 25 49 1570.?

4140.52 6.8? ]63.87 3Z3.92 60.84 19 3? 30 9540.5

1917.22 -26.14 15.90 326.65 110.26 5 42 36 |317,2

3966.78 9.24 149.25 322,48 56.94 20 30 5 9366.8

0]FFER(NTIAL CCIq'RECTZON8

TO[ -.5J26 TRA -.5826 T(3-6.8542 6AU 1.0862

ROE .120J RRA .0574 R(3 -.605J FAU .04626

FO( -.4J66 FRA ,307| FC5-3.53a3 BSP 15306

8OE .526_ 8RA .5893 9C3 6.6808 rSP -?)?

]NC |.5726 v| 29.51Z

APO 151,40 vZ 55.ZJ1

(T( 268.|| CLP-IG2.15

RAP 111.94 (CO 1,1943

IN| Z LAT IN| Z LC_G

-_2,27 49,10

Z,Z1 |?5.66

-23.O6 28.18

2.95 157.30

-25,12 8.03

4.82 142.94

ORB|T OETERNINAT|Oq ACCURACY

ST 9|5.8 SR 202.7 $S 387.8

(RT -.9590 CRS .9206 CST -.8504

LSA 995,6 NSA |93.Z $SA 39.6

(L| 956,5 (L2 56._ ALF 167,97

N|0-(OURS( EXECUTION ACCURACY

SGT 4889.1 SGR 471.7 SG3 223.J

RRT .7533 RRF .7579 RTF .9134

$GB 49|1.4 RZ3 .125| RI5 .9140

SG! 490J.0 $GZ 319.9 THA 4.06

LAUNCH 0Af( NAY ? 1964 fLIGHT TIN( 162.00 4RRIVAL DATE OCT 16 1964

N(LJC'C(NTRIC CON|C

RL 150.97 LAL .00

RP |07.60 LAP 1.19

RC J58.263 GL -|_.97

PLAN_T_(NTR|( C_|C

C3 11.735 VHL 3.426

LNCH AZN?N LN(H T_M(

90.00 Z 49 O

90.00 17 9 32

I00.00 4 14 5?

IO0.O0 J8 26 lY

]10.00 _ 33 40

J|O,O0 |9 24 3

OJFF(R(NT|AL (_R(C?JONS

tO( -.61Z0 TRA -,4699 ?C3-?.0033 BAu 1.1025

NO( .I235 RNA .0675 R(3 -.5649 FAU .04597

to( -.455J FRA .3602 r(5-3.3916 _6P I5566

80[ .62_1 _41A .4747 6C3 ?.0277 FSP -_|

01$TAN(( 474.086

LOL L_6.47 VL 26.4J8 GAL -J.79 AZL 91.54 NCA 230.55 SNA IZ5.18 (CC .20832 INC |.54Z0 VI 29.5J2

LOP 96.81 YP 37.S05 GAP 8.94 AZP 69.02 TAL /86.84 TAP 57.J9 R(A 99,|0 APO |51.26 V2 35.218

GP -JZ.94 ZAL ||l.Z0 ZAP 158.95 (?S 526.44 ZA( 15|,29 (T( |90.7_ ZAC 65.Z5 (TC 267.56 (LP-|6_.|?

0LA 9.38 RAL 114.55 RA0 6567.4 VEk 11.538 PTH 2.0| VHP 6.589 0PA 10,66 R4P l]4.22 (CO l,|93!

L-_ TIN( IN| LA? JNJ LC_IG IN| RT ASC JNJ AZN?H IN| TIN( PO CST T_N |NJ 2 LAT JNJ Z LONG

2390.02 -23,40 52.9I 530.13 |06.41 5 28 50 1790.0 -20.95 45.11

4443.4| ?,81 J8_.64 ]27.]? 62.?0 ]8 23 35 3843.4 4,09 |79.94

2112,93 -24.36 5Z.Z0 329.81 |07.8_ 4 50 10 1512.8 -21,69 24.42

4|�g._Z 8,70 166.97 326.69 61.29 19 36 J| 3395.8 4._0 J60.55

1666.51 -26.90 IZ,4B 328.79 11|.94 6 4 46 1266.S -23.68 4.79

40|4.9| |I.OZ 131.84 323.30 57.43 20 30 58 3414.9 6.65 145.48

N/D-COURS[ (X£CUTXON ACCURACY C_'SI_ OETERN/NAT/ON 4CCURACr

$GT 4970.6 $GR 465.1 SG3 217.7 ST |062.2 SR 209.7 $$ 453.9

RRT .700? RRI r .?I 99 RTF .9J 55 CRT -.9793 CRS .9105 CST -,8940

SGg 4992.5 R23 .1078 RJ3 .9139 LSa 1151.4 NSA 192.3 SSA 38.5

$G| 4981.4 SGZ 331.| THA 3,77 (LI 1081.9 [L2 4|.6 ALF 169.04

LAUNCH OAT( NAY ? |964 IrL|G_T TIN| |64.00 ARRIVAL OAT( OCt 18 |964

H(LIO_EN?R|C (ON|C

RL 110.97 LA_ .00

RP 107,_8 LAP 1.37

RC |40,313 GL -13.]?

C3 ]1.726 VHL 3.424

LNCH AZNTH _N(H TJN_

_O.O0 3 |4 44

90.00 ]7 • 37

|O0.OO 4 39 4S

lO0.O0 18 Z5 17

IlO.O0 5 36 22

I]0.O0 19 25 9

DISTANCE 479.892

_OL Z_6.47 VL 26.363 GAL -|.39 AZL 91.?0 I_CA 253.59 S_A i24.65 ((( .Z|060

_OP 100.05 VP 3?.4?4 GAP 9.23 AZP 68.99 TAL 195.23 TAP 38.81RCA 98.55

GP -12.0l ZAL 101.69 ZAP |60.ZZ (T3 326.39 ZA( ]$1.28 ErE 190,0J ZAC 66.28

0LA ?.63 RAL ||7.54 RAD 656?.4 VI[L 11.531 PTH 2.01 vHP 6.5J60PA ll.Z0

k-J fJI4( |NJ LAT JNJ LOIG [NJ RT A$C IN| AZNTH |NJ T|_I[ PO CST TIN

2333.29 -22,26 49.14 332.58 107.97 5 53 38 1735,3

4499.93 9,56 16_.87 330,14 63.22 18 22 56 3899.6

ZOS�.IO -23,19 25._ 332.24 109.sl 5 14 4 1439.l

4249.24 ]0,43 I69._1_ 329.69 61.83 19 56 6 3649,2

1819.32 -25.66 9.37 35Jo19 115,40 6 26 42 1219.3

406|.80 |2o?Z J54.40 328.53 58.00 ZO 32 5J 5461.8

|NC 1.6962 Vl 29.542

APO J5J,14 VZ 35.226

ETC 267.00 CLP-|64.17

DJFF(R(N?_AL (C:MR(CTIC_;8

TOe -.7|SO TRA -.34?7 TC3o?.1103 6AU 1,1|62

R0( .IZ?] RRA .0??6 RC3 -.5646 FAU .04374

rO[ -.4909 FRA ,4097 FC5-3.ZZ�O 85P |5855

80( .7262 liRA .3582 8C3 ?.]329 F6P -685

NI0-(_URSI[ (XI[CUT|(_I A(CuRAC_

SGT _49.9 _ 460.9 SG3 ZtZ.4

RRT .N?7 RRF .MJA RTF .9J41

$GB 5069.8 R23 .09J6 RI3 .9J45

SGI 9058.Z $G2 342,0 THA 5.50

RAP ||6.54 (CC).J930

|NJ Z LAT _NJ Z LONG

-19.60 4J.48

S,89 |88.J1

-20.55 2|.01

6._8 163.31

-22.27 l.e_

_,40 J47.97

ORBIT OET(RNINAT]ON ACCURACY

ST |216.0 SR 2|6.6 SS _76.3

CRT -.9843 CR$ .9006 CST -.9234

LSA 15|4.5 NSA 173.0 $$A 57,3

(LJ |236.6 (L2 37.? ALr 170.06

J836



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL !. 19643

LAUNCH OAT[ NAY 7 196A rLJ6HT TJN( 166.00 ARRIVAL DATE OCT ZO 1964

HELI(X_ENTR|C C_|C

RL 150.91 LAL .GO

RP |07.56 LAP |,34

gC 16Z.}4# 6L -14.23

PLAN(TOCENTmIC COINJC

C3 11.787 VHL ).435

LNCH AZNTH LNCH TIN(

90.00 5 40 4

90,00 17 6 46

100.00 fl 4 13

100.00 16 Z5 18

ZlO.O0 6 18 3A

110.00 19 27 6

0|STANCE 483.678

LOL Z26.AT VL 16.312 6AL -.97 AZL 9I.BA HCA 136.83 SEA 1ZA.SZ [CC .11308 INC 1.6361 vl 19.5|Z

LOP |05,18 VP 37.443 6AP 9.52 AZP 88.99 TAL 185,60 TAP 60.43 RCA 97.$9 APO 131.03 VZ 35.231

6P -11.Z9 ZAL 104.50 ZAP |61.4Z [TS 326.14 ZAE 131,Z7 ETE 189.39 ZAC 67.23 ET( Z66.45 CLP-169.14

OLd 5.93 RAL 1Z0.61RAO 6567.4 VEL 11.540 PTH Z.0I VHP 6.650 0PA ]1.60 RAP ]18.89 ECC 1.1940

L-I TIldE IN[ LAT IN[ LC_IG IN[ RT A$C IN[ AZNTH |NJ TIN( PO CST TZN IN[ Z LAT IN[ 2 LONG

2Z80.39 -Z|.11 43.69 535.26 109.32 4 18 A J680.A -J8.28 38oj6

4334.88 11.23 191.03 )53.34 6).8) 18 Z2 41 )934.9 7.6Z 185.23

ZD08,97 -Z2,0Z 25.38 )54.90 110.25 5 37 A2 1A09.0 -19.00 17.88

430|.54 |2.09 172.98 352.90 62.43 19 36 39 3701.5 8.31 166.23

1273.16 -14.44 6.53 533.80 1J4.68 6 48 29 1125.) -Z0.90 559.12

4108.0| 14.38 156._H_ )31.57 58,65 20 35 3A 3508.0 10.|2 130.43

HIO-COJRSA[ {XJ[CUTION ACCURACY C_81T 0[TERNINATION ACCURACY

SGT 5112.A $GR 456,8 SG) 208.3 ST 1312.0 _ 224,5 SS 316,1

RRT .6325 Rlqt r .6426 RTF .9140 CRT -.9802 CR$ .8882 CSr -.9424

S_ 51_Z.8 123 ,02_6 113 .9143 LSA |A?3.| NSA 165.9 SSA _6.3

6GI 51_0.6 $62 )35.2 THA ).25 [L| J389.3 £L2 43.6 ALF 170.68

DIFFERENTIAL CONRECT|ONS

TOE -.81A8 TRA -,2107 TC3-7,1588 8AU 1.1313

ROE .131? RRA .0883 RC3 -.3417 FAu .04136

FD[ -.3JB6 FRA ,4619 ¥C3-3.D378 8,_P 18044

6OE .8254 8RA ,2283 8C3 7.1793 FSP -665

LAUNCH OAT[ NAY ? 1964 FL|_HT T|I4F.. IGS.I_ ARRIVAL OAT( OCT 21 1964

HI[LJOCENTRJC CCINJC

RL 150.97 LAL ,00

RP 107.54 LAP |.71

RC 164,366 GL -|3.15

PLANE?OC[NTR]C CCt41C

C3 11o924 VHL ).453

LNCH AZNTH LNCH TIN(

90.00 4 ) 5

90.00 17 6 48

I00.00 3 18 2Q

100.00 ]8 26 8

110.00 6 41 17

110.00 19 Z9 AT

DJFFER[NTJAL CCIWR_CTZONS

TOE -.9211 TRA -.0675 TC3-7.|668 BAU |.|454

ROE ,|365 RRA .0991RC3 -.$185 FAU .03916

rOE -.5463 FRA .5089 FC3-Z.8454 85P |6)04

8DE .9311 8RA ,1]9t) 8C3 7.1833 FSP -630

DISTANCE 491,4A6

LOL _6.47 VL 26.259 GAL -.St AZL gl.9? H(A 2A0.02 SNA 124.20 [CC .21_?? IN( 1.9700 v! 29.512

LOP ]06,32 vP 31.412 GAP 9.8Z AZP 89,02 TAL 18|,97 TAP 62.05 RCA 97.40 APO 151o00 v2 33.238

GP -10.65 ZAL 101.04 ZAP 162.$$ ITS _2_.71 2A[ 131.26 IT[ ]88.85 ZAC 68.11 [TC 165,89 CLP-166.09

DLA 4.28 RAL 123.?) RAO 8567.5 VEL 11.548 PTH 2.02 VHP 6.292 OPA |1.88 RAP 111.26 ECC 1.196Z

L-I TIN( IN[ LAT IN[ LONG |NJ RT A$C IN[ AZHTH _NJ T;N( PO C6T TIN IN[ 2 LAT IN[ 2 LONG

2231.D0 -19.96 42o52 338.15 i10.51 4 42 16 1631,0 -16.99 35.11

4_9.11 12.84 |9_.22 336.7_ 64.54 |8 23 37 4009.1 9.31 188,32

1961.16 -Z0.86 22,38 337,78 11/.9! 6 1 8 1362.2 -l?.?O 13.01

4353.ZO I).?0 175.92 356.32 63.17 |938 42 3753.2 9.99 169.14

1754,16 -23.24 3.94 )36.65 113.80 ? 10 1| 1134.2 -19.58 336.71

4J35.96 15.99 159.55 5_5.02 59.38 20 )9 I )554.0 1|.80 152.94

NIO-CO_R_ ExECuTION ACCURACY CRBZl OETERNINATJON ACCURACY

$GT )161.5 $GR 4_4.4 SG) 200,7 ST 1536,0 SR 251.7 S) 353.7

RRT ._982 RRF .6042 RTF .9|49 CRT -.97! 2 CRS .8775 CST -.9563

$68 3101.2 R23 .0677 RI5 .9151 LSA 1641.0 NSA 160.4 $SA 33.0

$G1 3188.5 SG2 363.7 THA 3,0_ £L| |532.3 [12 54.6 ALF ]7|,66

LAUNCH OAT[ NAY ? J964 FL16H? TIN I[ J?O.O0 ARRIVAL DATE OCT 24 J964

HELIOCENTRIC CC_IC

RL 130.97 LAL .O0 LO_ _6.47 VL

RP 102.52 LAP 1.87 LOP I09.72 YP

RC 166.367 CL -15.95 6P -]0,08 ZAL

PLAN_TC)([NTRZC CONIC

c3 12.14S VHL ).485

LNCH AZNTH LN(H IIN_

90.00 4 29 50

90.00 17 ? 36

I00.00 3 52 13

100.00 18 Z? 41

110.00 ? 5 _Z

JJO,DD 19 33 4

01FFERENT|AL CCAR[CT|ON$

T0[-1.0413 TRA .0793 TC3-7.1546 BAU 1.1645

ROE .1401RRA .106_ RC5 -.4985 FAU .05265

FO_ -.5840 FRA ,34_ FC)-Z,6842 89P ]6?87

60[ 1.0307 MA .1347 8C) 7.|719 FSP -659

0[STANCE 497,193

26.207 GAL -.10 AZL 92.09 HCA 243.31 )HA 123.88 ECC .21869 INC Z.0936 vl _9.512

3T.$80 GAP 10.13 AZP 89.06 TAL 180.54 TAP 63.66 RCA 96.29 &PO 150.9_ v2 $5.144

92.32 ZAP |63.61 ET$ 323,12 ZAE 131.25 ET[ 188,32 ZAC 68._4 [TC _63°35 CLP-]6?,03

OLd 2.68 RAL 126.95 RA0 6567.5 VEL 11.556 PTH 2.02 VHP 6.941 0PA 12.04 RAP 123.65 ECC 1.1999

L-[ TIN( IN[ LAT IN[ LONG IN[ RT ASC IN[ AZNTH |NJ TIN( PO CST TIN IN[ E LAT IN[ 2 LONG

2|84,93 -18.84 39.61 341.Z6 1||.54 3 6 15 1385.0 -15.25 32.30

A662.92 14.39 198.41 )40.36 63.33 18 2_ 19 4061.9 10.93 191.43

1918,55 -|9.73 19.64 340.87 |12.93 6 24 24 1318.6 -1_.45 12.38

4404._5 15.26 178.99 )39.94 63.98 19 41 6 3804.5 11.63 122.02

1693.99 -Z2.09 1.3? )59,7'0 II6.?? ? )I 48 1096.0 -18.32 $34.4?

4199.88 |?._6 162.18 338.67 60,19 ZO 4_ 4 3599.9 13.A6 155.47

NI0-COURS_[ [xECuTION ACCURACY ORBIT 0[TERNINATION ACCURACY

SGT 3274.0 SGR A53.6 $63 19?.6 ST 1719.0 SR 236.7 S) 599.1

RRT .5689 RRF .5686 RTF .9193 CRT -,9599 CRS .8711 CST -.9683

$68 5293._ 123 .0515 113 .9193 LSA J&_8.9 NSA 153.0 $$A 33,4

$GI 3280.4 SG2 372,6 THA 2,82 [11 1?34.0 _12 65.8 ALF 122.43

LAUNCH OAT[ NAY ? 1964 FLIGHT TIN( 172.00 ARR|VAL DATE ¢(T 16 1964

HELJC_ENTRIC CONIC

RL 130.97 LAL .DO

RP 107.31 LAP 2.03

RC 168.351 GL -16.61

PLAN_T_2NTRiC C(;_JC

C3 12.459 VHL 3.3_O

LNCH AZHTH LNCH TIN_

90.00 A 94 ZO

90.00 17 9

100.00 6 16 12

100.00 18 29 51

IJ0.00 ? 23 36

]10.00 19 36 34

O]FF[R[NTJAL C_IRR[CT|(_N_

TOE-].|450 TRA .Z5_0 TC_-?.02'O2 8AU 1.1719

lO£ .]A?] RRA .1_6 RC3 -.4663 FAU .03498

FOE -.5937 FRA .6OO3 FC3-2.4_04 89P 16?)S

eO[ 1.15A4 8RA ,1803 8C3 7,0557 FSP -6|4

DJSTAN_E _DZ.9JB

LOt. Z_6.47 VL 26.1_6 GAL .37 AZL 91.2J (,'#CA 246.56 SMA 123._7 [CC .2218A INC 2.2104 vi 29.312

LOP 113.01 vP 37,348 GAP 10.49 AZP 89.11 TAL 178.71 TAP 6_.26 RCA 96.16 AP_ 150.98 v2 33.248

GP -9.38 ZAL 93,96 ZAP 164.64 ITS 514._) ZA[ |51.24 ETE 187.95 ZAC 69.23 ETC 264.80 CLP-167,94

0LA |.I) RAL 150,110 RAD 6567.5 VI[L 11.569 PTH 2.02 VHP 7.099 OPA 12.10 RAP 116.06 ECC 1.2030

L-J TIM_ IN[ LAT |NJ LONG _NJ RT ASC IN[ AZNTH IN[ TIN( PC) CST T/N |NJ 2 LAT IN[ 2 LONG

2142.21 -17.15 36.95 34A.$5 1|_.43 5 30 2 15A2.2 -14.55 29.25

4216,_| 13,86 2'0|.63 344.17 86.25 18 _? )9 4116.3 12,54 194.5_

1878.13 -J8,63 17,13 544.16 113.80 6 4? 30 1278.1 -13,26 9,97

4ASfl.80 16.76 181,05 543.?6 64.88 |9 44 7 3835.8 15,24 175.03

1_60.28 -21.00 5_9,43 342,9} 112.62 7 53 19 1060.8 -17.13 352.45

4Z45.93 19,10 ]64.8? 341.31 61.10 20 4T 40 3643.9 15.09 158.04

N]O-_t,_M[ £X£CUT]ON ACCURACY CW81T DE_[RHINAT|ON ACCURACY

$GT 3_O8.9 Sr_q 431.3 $63 189.9 ST I668.6 SR 246.1 S$ 620.4

R/q'T .9294 RRF .5292 RTF .9173 CRT -.9461 CR$ ,8565 CST -.9759

$G_ _8.| RZ3 .0484 RI) .9174 LSA 1978.0 NSA 154.6 $SA 3J,9

8G1 3314.3 $62 _82,6 THA 2.59 EL| ]883.1 EL2 79.1 ALF 172.8_

1857



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

L*UNCM OAT[ NAY 7 J964 FL/GNT TIN£ 174.00 ARRIVAL DAtE OCT 78 1964

_£LIOCENTR|C CC_]C

mL 150.97 LAL .O0

RP J0T.SO LAP Z.18

RC 170._16 GL -17,14

PLAM[TOC[NYRJC C(_I_C

C3 It.IT8 VHL 3,SI9

_NCH AZNT_ LN_H T|N[

90.00 5 18 31

90,00 17 II Z

100,00 Q 39 41

lO0.O0 18 3Z 33

JlO.O0 7 47 32

110,00 19 41 11

01STANCE 508.6Z0

LOL Z_6.47 VL Z6.109 GAL .89 AZL 9Z,3Z HCA Z49,80 SNA 1Z3.Z6 ECC .ZZSZ6 INC Z.32J5 vl 29.512

LOP 116,Z6 vP 37,3|6 GAP 10.78 AZP 89.Z0 TAL 177.07 TAP 66.87 RCA 9§.90 APO 151.03 vZ 35.Z5Z

GP -9,|3 ZAL 90.}9 ZAP 163,6Z ETS 323.33 Z&E 131,23 ETE ]97,97 ZAC 70.49 ETC 264.27 CLP-166,SA

DLA -.37 RAL 133.48 RAD 9967.9 V[L 11.597 PTH Z,05 VHP 7.265 OPA 17,06 RAP 126.47 [CO l.ZJIg

b'| T|N( INJ LAT |NJ LOI4G |NJ fit ASC iNJ AZMTM |NJ T|I4E PO CST TIN INJ 2 LAT]NJ 2 LONG

Z102.88 -16.71 34.53 548,03 113.20 5 53 34 1502.9 -13.43 27.39

4?89,96 17.32 Z04,90 348.16 67.Z5 19 30 32 4170.0 14.09 197.71

184|,03 -17.60 14,86 947.62 1i4.36 7 !0 22 |241.0 -1A.14 T.TB

4507.04 18.ZZ |19.16 347,76 69.98 19 47 40 3907.0 14.81 178.O3

J628,67 -19,97 337,S0 346,38 1J8.14 8 |4 4J lOIS,7 -|6.03 950.99

4292.16 2'0,60 IGT.GZ 346,93 62,10 20 32 45 3692.2 |6.TO 160.66

ORBIT DETERMINATION ACCURACY

ST Z027,5 8R 253°6 SS 648,6

CRT -.93Z0 CRS ,8469 CST o.9?94

LSA 2138.0 NSA 1_4,3 $SA 3O,Z

EL| 2041.5 EL2 91,3 ALF |7_,34

DJFFER£NTIAL C(_IR[CTICL_IO NID-C(_UR$[ EYrCUTJCN ACCURACY

7D[-1,2596 TRA ,4344 TC3-6,8513 8AU I,ISZ0 SGT 5357.9 SGR 450.1 $G) 184.5

ROE ,1537 RNA .1319 RC$ -,4369 FAU .03284 RRT ,4945 RRI r .49|7 RTF .9|79

FOE -.6164 FRA ,6479 FCA-Z,ZOT? 8SP ]Mg0 SG8 5376,7 RZ3 ,D407 R13 .9|80

BO[ 1.2691 _A .4339 8C3 6.865Z FSP -597 SG| 336Z,5 SGZ 390.8 TNA 2.39

LAUNCH DATE NAY 7 1964 FLIG_/T TZNE 176,00 ARRIVAL OAT[ OCT 30 1964

HI[L|OC[NTRIC CONIC DISTANCE 514,294

RL 150.97 LAL ,00 LOI. Z26.47 VL ZA.OSA GAL 1.3S AZL 92.43 HCA Z93.03 |NA

RP 107.49 LAP 2,32 LOP 119.90 VP 37.284 GAP |J.lZ AZP 89.Z9 TAL |75,43 TAP

RC J72.269 GL -17,94 GP -8.7) ZAL |6.82 ZAP 166.99 EF$ 3ZZ,IO ZAE 131.23 ET[

PLAN(TO_,ENTR;C CONIC

C3 I3.4|9 VHL 3.66Z DLA -1,81RAL 136.78 RAD 6967.$ VEL JJ,AJ0 PTH Z.03 VHP

LNCH AZNTH LNCH TIN[ L-I 71N[ IN| LAT IN| LCNG JNJ RT ASC IN| AZNTH IN| TIN(

90.00 S 42 19 21067.09 -J5,74 3Z.39 391,68 |13.85 6 16 4?

90,O0 17 |3 31 48Z3.36 |8.7_ Z08.ZZ 362,32 66.34 J8 33 54

100,00 7 Z 49 1807.42 -|6,64 |Z.8_ 391.29 119.Z0 ? 32 57

|DO,DO ]8 39 42 4598.Z? |9.61 188,32 391,93 66,98 19 9! 40

J|O,O0 B 9 8 1999.84 -19.03 395.79 349.96 1J6.99 8 53 48

110,00 |9 49 53 4339,61 ZZ.09 /?0.44 390,7| 63.19 Z0 38 11

DIFFERENTIAL CCItRECTION9 MID-COURSE EXIECUTION ACCURACY

70E-1.3615 7RA ,6227 7¢3-6.6399 8AU 1.|929 $GT 9410,? SGR 448.6 $G5 179.1

ROE .|611 RNA .I4ZJ RC3 -.4056 FAU .0_D89 RRT .460| RRI r .4547 RTF ,9J96

FOE -.6375 FRA .6904 FC3ol.9940 8$P 17098 $GI) 5429.Z RZ3 .0_30 R13 ,9197

8OE 1,5909 8RA .6387 8C3 6.6323 FSP -592 9G1 94|4.6 SG2 398.0 TNA Z,ZO

122.96 [CC ,22896 INC Z.4292 vl 29.512

M,48 RCA 94,8! APO lSl,JZ v2 35.255

187.23 ZAC 7].ZZ ETC 263.74 CLP-169.73

7.440 0PA 11.94 RAP 130.89 |CO 1,2207

POCST TIN |NJ 2 LAT IN| Z LONG

|467.] .12,39 25.28

|Z07.4 -13.10 9.62

$938,3 16.33 181.07

999,8 -15.02 348.97

3738.6 19.Z7 163.34

ORBIT OETERNINATION ACCURACY

ST Z|BS.g SR 260.9 SS 674.7

CRT -,9]98 CR$ .8576 CST -.9836

LSA 2297.1NSA 154.7 SSA 26,5

ELl 2199.0 ELI 102.4 ALF 173.73

LAUNCH OAT( NAY 7 1964 FLIGHT TJN E 178.00 ARRIVAL 0ATE NOV l 1964

NEL{O££NTRIC CONIC

RL 150.97 LAL .DO LOt. Z26.47 VL

RP 107.49 LAP Z,46 LOP 1Z2.75 VP

RC J74,190 GL -J7,81 GP -6,36 ZAL

PLAN_TOC.CNTR|C CONIC

C3 14.078 VHL 3,752

LNCH AZNTff LNCH T|14_

9D,O0 6 5 40

9O.00 17 J6 26

100,00 7 25 32

100,00 18 39 |t

JJO.O0 8 30 22

110,00 |9 SO 55

01FFEt[NT]AL CORR[CTJONS

TD(-J,_O?4 TR4 ,823| TC3-6,3793 8AU I.Z'OZ7

ROE .|_95 _R4 .19_Z RC3 -.3732 FAU .02900

FOE -.6_70 FRA .7330 FC3-l.7634 86P 17_[_1

80[ 1._169 8RA .8371 8C3 6.3904 FSP -569

0/STANCE _J9.959

26.004 GAL |.68 AZL 92.53 HCA 256.29 SMA 122,67 ECC .23296 INC Z.53J2 VJ 29.5]2

37.251 GAP 11.47 AZP 89.40 TAL 175.80 TAP 70.09 RCA 94,09 APO 151.24 V2 35,267

85.28 ZAP 167,44 (TS 320.62 ZA( |51.22 (T( 196.92 ZAC 71.52 (TC 263.22 CLP-I?O.6D

DLA -3.|9 RAL ]40.07 RAD 6567.6 VEL 11.659 PTH 2.04 VHP 7,625 DP4 1|.74 RAP 133.3l ECC 1.2317

L-I TIN_ JNJ LAT IN| LOIG JNJ RT ASC |NJ AZNTH |NJ TIN( PO C6T TIN JNJ Z LATJNJ Z LONG

Z_35,03 -14,85 _,42 355.46 114.39 6 39 36 |455,0 -|1.45 21,41

4976,60 Z0.00 21|.98 556.64 69.95 |9 37 42 4276.6 J7,04 ZOA,J6

]_77.42 -J5,76 11.04 3_5.02 |15.75 7 55 9 ||77.4 -12.17 4,09

4609,43 Z0.94 191.34 556._5 68.17 19 9_ 5 4009.4 J1.79 184,16

1574.46 -16,|9 5S4,3| 353.69 119.46 8 56 36 974.S -14.13 347,5_

4385,|6 23.45 173.33 395.06 64.38 2l 4 0 3785.Z 19.81 166,D8

NIO-CCURS_[ ExECuT]_N ACCURACY OIRB) T DET[_N|NATlON ACCURACY

5GT 5499,1 SC_ 446.8 SG3 174,0 ST E337.| 6R 268.3 35 69_.6

RIIT ,4294 RR1 r ,4|79 RTF .9214 CRT ".9065 CRS .8304 CST -.9869

S_6 5477,3 R23 .DZ63 R$9 .9214 LSA 2446,6 M$A |56.1 S$A 26.7

$61 9462.4 662 404,1 TNA 2.01 EL] 2349.7 ELI 112.7 4LF 174,05

LAUNCH DATE NA_ 7 1_4 FLIGHT TIN[ |80,00 _RFlJVAL 0ATE NOV 3 |964

t4_LJOC[NTRIC CONIC

RL 150.97 LAL .00 LOt. _6.47 Yk

RP |D7,48 LAP 2.59 LOP 126,00 VP

RC J70.098 GL -|7.97 GP -8.03 ZAL

PLAN(TOCENYRIC CONIC

C5 14.889 v_. 3.699

LNCH AZNTH LNCFF TIN(

eo.oo 6 29 28

90.00 17 19 44

|00.DO 7 47 43

|O0.OO 19 43 l!

l|0,O0 8 91 8

110.00 |9 96 J5

O|FF(R(N7IAL CORRECTIONS

70(-|,633J TRA |.O3_61TC3-6,0_9 8A_J 1.J_0_4

ROlE ,1794 RRA .|6_ lC3 -._3_4 FAU .0_1'06

F0E -.S7J8 FRA .777_ FC3-t,5736 8SP 17387

80[ 1,64_0 MA |.05_4 6C3 9.0?60 FSP -951

01974_:( S25.9_0

25.954 GAL 2.42 AZL 9_.63 HCA 2_9.54 S_A 122,37 [CC .25729 INC 2.6315 vl 29.512

37.E18 GAP 11.84 AZP 8_.5_ TAL 172.16 TAP 71,70 RCA 93,54 APO 151,41 V2 55.259

79.78 ZdP I M.Z9 (TS 318,85 ZA( 131.22 ETE 186.64 ZAC 72.61 (TC 262.71 CLP-171.46

DLA -4.48 RAL |43,34 RAO 6S67,6 V(L 11.674 PTH Z,05 VHP ?.821 OPA J1,47 RAP |3_,73 ECC 1.2450

L-I TIN[ IN| LAT IN| L_IqG ;NJ RT ASC |NJ AZMTH {NJ 711_ PC) CST TIM IN| _ LATJNJ Z LONG

Z006.89 -14.09 E8.74 359.38 114,84 7 I 95 J406,8 -10,38 Z1,78

4_68.62 _1,23 EI4,_6 {.09 70.8| 18 41 54 4329.6 18.4] ZOT.44

1731,74 -14.98 9.49 398,92 JJ6._? 8 16 54 1J9|,2 -1|.34 2,58

411410.46 _E._0 1¢4.81 .7_ 69.49 L_0 0 3] 4060.3 19.Z0 187.30

|952,7| -IF,49 3S_,OS 357.89 J|9,87 9 J? 0 932.7 -|3.35 346,54

4431.79 _4,79 !79.68 358._3 69.87 Zl 10 7 3631.9 Zl.zg 166.88

NJO-C.OU_ [X£CUTI_I ACCURACY ORBIT DET(RN;NAT{ON ACCURAC_

$GT 34_9.Z _ 444.8 $G_ 1(}41,7 ST 2473.! SR Z76,2 $$ 715.I

RRT .3903 RRI r .3816 RTF .9267 CRT -.8949 ORS .B259 Csr -.9092

$68 9613,Z RE3 .OZ]I R|3 .9229 L�A 2394,2 NSA {58.? SSA 29.1

$GI 34_8.0 $GZ 409.3 THA ],87 CLI 7485,5 EL2 I72.6 ALF 174,ZB

]836



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH OAr( NAY T 1964 FLIGHT TINt |8Z.00 ARRIVAL DATE NOv S 1_6_

HELIOCENTRIC (ON IC

RL 150.97 LAL .DO LOt. 12'6.47 VL

RP 101.47 LAP Z,TJ L_ 11_.25 VP

RC 177,9a6 GL -ZS.OZ _P -7.?4 ZAL

PLAI, t_TO([NTR|C CONIC

C$ 15.66_ VHL" 3.98}

JLNCH AZ_TH L_H _;_

9O.OO 6 50 37

100.OO 8 9 J0

100.00 16 4? 25

110.O0 9 11 19

ZlO,O0 10 Z 5[

O/FF£RENTIAL ¢(:1qt£C71C1_

10[-1,7667 TRA 1.265| TC9-5.7294 8AU J.2J69

RO( .1909 RRA ,1719 RC9 -._58 FALl .02_28

FOE -,68P9 FRA .8186 r{9-1.3794 83/' 17587

60( l.???O eRA 1.2766 BC9 5.7979 FSP -59T

01STANCE 591.125

25.905 GAL 2,99 AZL 92,79 HCA 2_2.79 SNA

_?.;_4 GAP 12.29 AZP 89.66 TAL IP0.59 TAP

76.35 ZAP 169.11 ET$ 3J6.?S ZA( 151,22 ETE

IZ2.0_ ECC .24198 JNC 2.7297 vl 29.$12

73.32 RCA 9Z.54 d PO |_1.63 v2 35.260

186.39 ZAC 75,29 [TC 262,Z1 CLP-17Z.31

OLA -5.71RAL 146.57 RAO 6_67,6 V[L JI.?IS PTH Z.D6 VNP B.OZ9 0PA 11.14 RAP 138,14 ECC 1,2611

L-] ?|_ ]_J LAT ZNJ LONG IN| RT AS_ IN| 4ZNTH INJ T_M£ P_)_$T TIW ]NJ 2 LAT _NJ 2 L(_N¢

1982,74 -I:,)_ 27,]J 9,40 |I_.20 7 2_ 40 1_82,7 -9.6_ 20.)8

4982.90 E_,97 2|8.4} 5.67 7_.17 I_ 46 2_ 4562,9 19.?2 ZJD.7S

4711.2_ 2_.37 |96.12 5.30 ?3.8| 20 5 56 I_11.2 20.54 J90,47

1954.14 -!6.a4 952.01 I.$0 120.20 9 _6 5a 934.Y -12.?0 345.35

4478,29 26.06 179.30 A.16 61.05 21 16 29 98?8.9 22.72 I71.73

NIO-COuRS_E EX£CUTJC_ ACCURACY ORBIT OETER_JNA710_ ACCURACr

SGT 59_4.8 $_ 44_.2 SG9 1_9.8 ST 260_,6 SR 26_.7 $S 731.5

RRT .9549 _ .9447 RTF ,_47 CRY -.8851 CRS .8190 CST -.9912

$_ S952.9 RZ9 ,0157 RI3 ,9_48 LSA 2714.4 NSA 161.2 SSA 2).5

SGI _9}7.1 SGZ 419.9 THA |.69 ELl 26J5.7 EL2 )_1.4 *LF 174.46

LAUNCH OAT[ NAY 7 I_H_A FLI_T T|_4[ 1_4.00 ARRIVAL DATE NOv 7 1964

_[LJ_[NTRJC CONIC DISTANCE 936,659

RL 1_O._? LAL .DO kOt. Z16.47 VL 29.697 GAL 9.S_ _ZL 92,89 HCA _66.05 SNA 121,81 (CC .24706 |NC 2.8264 Vl 29.5J2

RP 107.47 LAP 2.81 _OP 132._0 VP 97.|_| GAP IZ.64 AZP 89.80 TAL t66.91 TAp ?4.94 RCA 9|,71 APO 15|,90 V| 35._60

R_ ]79.855 GL -17.94 GP -7.47 ZAL ?$.DO TAP 169.88 [T$ 914,28 ZAE !31.22 ETE 186,16 ZAC 19,95 ETC 261,72 CLP-|?_,|5

PLAN(T_[NTRZC CONIC

C3 |?.028 VHL 4.126 DLA -8o65 RAL JA_.7_ RAD 6_87o? VEL 1|,78_ PTH Z.08 VHP 8.249 OPA ]0,14 RAP 140.55 ECC 1.26G2

LNCH AZNTH _N(N T|N[ L-J T_N( JNJ LAT _NJ LON_ _NJ RT AS_ _NJ AZNT_ JNJ 7]NE I_ (ST T/N _NJ _ LAT |NJ 2 LONG

90,00 ? 12 J 1982.81 -|Z.?? 28.19 ?.91 115.49 ? 44 44 1962,8 -9.24 19.2_

e0.00 I? Z? 19 9094.94 23.41 121,_0 10.95 PA,S0 1_ 31 13 4454.5 20.94 214,10

JO0,O0 8 .10 6 I710._ _1).?S ?.|2 7,0| 116.80 8 58 9r llll+O -10.05 .29

100.00 18 _1 55 4161.84 24.48 Z01.48 |0.O0 _2.26 ZO l| 17 4|6!.8 21.80 195.69

110,00 9 _ _2 |_)0._ -|6.96 9_1,21 _.54 |20.44 9 56 }9 9Z0,T -|2.|9 34&._

|10,00 Z O 7 99 4_24.67 27.15 187+98 8°89 5_.92 21 29 5 9924.7 24.09 174.64

DIFFERENTIAL CCM_ECT|ON_ NID-¢OUR.e_ " EXECUTION ACCURACY CIR8]T OETERNJN_T]ON ACCURACr

70(-1.90_7 TRA ].SOAO TC9-S.$859 BAU 1.2Z29 SGT 5969,9 SGR 499,2 S_ 159.0 ST 2720,9 SR 291.4 $$ 7*4,7

ROE ,2027 884 .|793 RC9 -.2725 F*U .029_6 RRT .91_0 RRF ._078 NTF .9269 CRT -,877| CR$ .8158 CST -.9928

F_E -+?058 FRA .&80_ FC�-|.|_?? 88P 1?717 $G8 5968.6 R29 .OJIG RI_ °9_?0 L$A _8_J.I N$A J64,1 $$A ZZ.1

8OE 1,9144 BRA _.5147 8C9 5,9722 rsP -529 SGJ 5_71.: SGZ 416.1 1HA 1.1_ ELI 2732.9 EL| 1_9.4 ALF 174,62

LAUNCH _lE NJY 7 1964 _L|GHV T1_ 186.00 ARRI¥AL 04TE NOV 9 1964

HELJC_[NTRJ( (_C

RL 1_.97 LAL .00

RP 107.46 _AP 2+_2

RC 161.P04 GL -I?,81

PL AN_PC, C[NTR 1C C_IC

C_ 18.}99 VHL 4.289

LNC_ AZNTH LNCH T|N_

9_.OO 7 32 _6

90.00 17 $1 31

100.00 6 _0 6

I00.00 J8 5S 40

110.00 9 49 41

110,00 20 ]9 57

O|FFERENT|AL CCIER(CTJON$

T0£-2.D44_ TRA J,7_70 T(9+4.98_9 8aU 1.2271

ROE .2165 RRA .|871RC5 -.2400 FAU .02187

FO( -.?ZO? _RA .9021 FC9-::0292 6.',P 17858

80( 2.0557 6R_ 1,7869 8(J 4,9887 rsP -_10

OJSTANCE 542.14_

_OL ;_6,17 VL 25.609 G_L 4.22 _ZL 92.92 HC4 169.28 SN4 121.53 ECC .15256 ]N¢ Z.9225 Vl Z9.512

LOP 195.75 VP _7,117 GAP 13.06 AZP 89.96 T_L 167,29 TAP 76.58 RC4 90.84 APO ISZ.2_ v| $5.159

GP -P.Z_ ZAL 69,?_ Z&P 1_0.61 (rs $11.33 ZA( 13|.ZZ £T( 185.94 ZAC 74,61 (TC 261.25 CL_-173.99

0LA -7._0 RAL 1_.66 RAD 6567.7 VEL 11.829 PTH 2.09 V_P 8.484 _PA 10.28 RAP 142.93 (CC 1.30Z8

L-I TIN( IN| LAT |NJ LCIMG |NJ RT AsC ]NJ AZNTH IN| TIN( PO CST TIN IN| 2 LAT IN| 2 LONG

|947.|8 -fZ.31 2_.22 |1.68 |15.?0 8 _ 3 1_47.Z -8.7_ 18.34

3086.12 Z4.$6 225.39 15.1| 75.10 |B 56 17 44B6.2 2Z.OB 217.46

1697.06 -13.39 6.31 11.16 117.01 9 J8 25 1097.1 -9.60 359.50

48JJ.ST 23.49 Z04,_5 14.77 73.7? ZO 16 32 42||.6 _2.98 196.9Z

1510.60 -16.01 350,84 9.64 120,6| 10 14 _| 9|0.6 -11,8_ $44.02

4570.79 28,96 18_.51 ]3.71 70,07 21 29 48 3970,8 25.58 177.60

NID-CCUR$( (XECUT|ON ACCURACY C_BJT OETERMINAT|ON 4CCURAC_

SAT 5598,6 _r._ 493.& SG9 134.2 57 2824._ SR 299.0 $$ 7_4.9

RRT .Z829 RRF ,270_ RTF ,9292 CRT -.8704 CRS .8136 C$T -.994D

SG8 _615._ RZ3 .007) R19 .9292 L54 2934.1 NSA 167.Z $$A ZO.B

$G1 5599,9 SGZ 417._ TNA 1._? ELl _636,5 EL2 146.6 ALr 174._2

LAUNCM OAT( NAY 7 |964 FLIGHT TIN( 188,00 ARRIVAL OATE NOV ]1 1964

H£LIOCEN7RJC CCINJC

RL 150.97 LAL .00 LOL _8.47 YL

RP lOT.AS LAP 9.02 LOP 189.00 VP

RC 183,539 GL -J?.99 G_ -7.00 Z4_

PLAN(TO_(NTR|C (ONIC

C5 ZO.0|9 VHL 4.4?40LA

LNCH AZNTH LN_N T|V4_ L-| T_N( |NJ LAT

9{]+O0 ? 52 16 1989.87 -J|,98

90.00 17 95 98 9157.29 29.21

IO(3.00 9 9 17 1657.$9 *19.09

|DO.DO 19 J _ 48_.94 Z8.35

I10.00 IO • 41 1504,53 --|3.80

JlO,O0 L)O 19 43 4616,_6 29,38

o_rr(R[NTIAL Co_Rl[cr/_$

70[-2.1649 TRA 2,0_87 TC9-4._828 8AU 1.2274

ROE .2920 R_A .1997 R'C9 -.208? rAU .0L_)J7

• 0( --739t rRA .94_O re9 -.67Z9 8SP J7B92

BD£ 2.J96_ 8RA _,0979 8C9 4,3879 _$P -493

DI$TAN_CE 347.98J

2S.781 GAL 4.87 AZL 99.02 HCA 272,53 SmA

97.082 GAP 19,32 AZP 9_.i9 TAL 165.69 TAp

68,8| ZAP 17|.)0 (iS 907.87 Z_£ 13|,Z| ETE

lZ|.Z6 ECC ,25853 INC _.0183 vl 29.5_Z

78.22 RCA 89.91 _PO 152.61 v2 $5.256

18_.73 Z_C 75.Z5 ETC _60.79 CLP-174.6_

-8,8? RAL 135.88 RAO 6_67.8 VEL

IN| LONG IN| RT ASC IN| AZNTN ]NJ 11144[

24.95 |5.90 ]|5.65 8 24 92

228.88 1_.99 76,26 J9 ! _5

S.75 IS.37 |17.J4 9 97 24

208.25 |9.61 ?5.94 ZO 2_ 99

350.29 19.76 120.7| 10 32 46

188.68 16.60 71.69 21 56 60

M|0-COuRsE [R(CU7|Ok ACCuRAC_

SGT $61?.4 SGR 49],5 $G9 149.5

RRT .24SZ RRlr .2938 RTr .9312

SG8 5G39.9 R29 .00_A RI3 ,9312

SGZ 5316.4 $G2 4Z8.3 _A 1,08

|1,89| PTN 2,1] VHP 8.795 0PA 9,77 RAP ]4_.34 CCC 1.3294

POC$T TIN |NJ 2 LATINJ Z LONG

J_35.9 -8,40 17.7D

4_37.Z 29.1Z 220,63

1087,4 -9.29 358.96

_260.9 24.08 ZOO.L9

9D4.5 -11.61 _43.69

40J6.6 26,60 180,60

ORS|T 0ET(RNZNAT|ON ACCURAC_

_T 2909,_ SR 306.6 _$ 761,_

LSA 9018.2 N$_ 170.T $54 J_.5

[L_ 29_!_ EL2 I_?.a A++r _74.78

1_39



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH OAT[ NAY • 1964 FLIGHT TIN[ ]90.00 ARRIVAL OAT[ NOV 13 ]964

M[L[OC[NTRIC CGI41( OI$TA_C[ 551.956

RL lAD.g7 LAL .O0 LOL 226.47 VL ZS.714 GAL S.56 AZL 93°]| HCA Z75,77 SHA

RP 107.49 LAP ).JO LOP 141.15 YP 37,040 GAP I4.00 AZP 90.3I TAL 164.10 TAP

RC |85.341 GL -17.19 GP -6.80 ZAL 63.S9 ZAP J71.94 ITS 303.79 ZA[ |5|.ZO IT[

PLAN(TO([NTRIC CONIC

C3 Z].90I VHL 4.640 OLA -9,73 RAL 156.81 RA0 6567.9 V[L |1.970 PTH Z.13 VHP

LNCH AZNTH LNCH TIN_ L-! TIN( INJ LAT INJ LONG INJ RT AS[

gO.DO 6 ]O 56 1526.86 -ll.T7 IS.|5 20.15

90.00 17 40 5? 3187.48 13.95 Z)Z,_8 14,80

lOO.OO 9 Z• 30 1681.96 -IZ.86 5.43 19.59

]OO.O0 19 6 48 4909,64 17.14 211.65 14.31

liD,G0 1O Z4 50 1301.45 -I3.73 3S0.17 17.96

110.O0 ZO 13 56 466|.91 30.31 19|.88 13.55

DIFFER[NTIAL C(_R_CT;CPt$ NID-C,_JR_[ [xI[CUTION ACCURACY

TO[-Z.3331 7RA Z.3116 TC3-4.1904 BJU ].ZZ#O SGT 5638.1 SGR 416.6 SG3 145.1

RO[ .14_0 RRA .|_J9 RC3 -.1795 FAU .019_0 R_T .Z06P RRF .1957 RTF .9368

FD£ -.74 ?| FRA .9687 rC3 -.73S4 BSP 1SOl6 668 56S4.2 RZ) .00|6 RI3 .9338

80[ Z.3dG4 NA Z.3Z01 8C3 4.|942 FSP -480 $G| 5658.8 $GZ 417.6 TNA ,g0

IZD,99 [CC .Z•S01 INC 3,]|a7 vJ 19.512

79.87 RCA 68._3 APO J53.D6 VZ 33,ZS6

185.36 ZAC •5.89 [TC 260.33 CLP-175,66

9.003 0PA 9.2J

|NJ AZN•H INJ TIN[ POCST TIN

115.94 S 43 ? |_28.9

78.26 19 7 4 4587.5

117.21 9 55 32 I08Z.D

76.97 2D 28 3S 4309.6

12D.?S lO 49 52 902.5

73.38 21 45 3• 4061.9

RAP ]47.?] [CC 1.3604

INJ 2 LAT [NJ 2 LONG

-8.19 17.30

24,0• 124.21

-9.11 338.65

25.D8 203,46

-]1.53 343.38

Z7,•4 183.63

C_IT O[T(RNINATION ACCURACY

ST 2985.9 SR 3]3.8 Ss 767.Z

CRT -.66_• CRS .8|14 [ST -.9938

LSA 3093.9 N3A I73.5 SSA 18.5

ELI 2998,1 EL2 159.1 ALF 174,81

LAUNCH OAT[ NAY 7 1964 FL|GHT TIN[ 19Z.00 ARRXVAL OAT[ NOV IS 1964

H_L|OC[N•RIC CONIC

RL |50.97 LAL .00

RP 107,50 LAP 3.17

RC 187.132 GL -16.93

PLAN[T_N•R|C CONIC

C3 14,103 VHL 4.910

_CH AZmTH LNCH 7IN[

90.00 S 19 39

90.00 17 45 Z•

100.00 9 A4 49

I(30.00 19 12 2

ilO.O0 10 41 4

I10.O0 90 32 |Z

O|$TANC[ 558.262

L(_. Z16.47 VL 25.648 GAL 6.30 AZL 95.11HCA 279.02 SNA

LOP 115.50 VP 37.015 GAP 14.51 kZP !_.50 TAL 162.53 TAP

GP -6.62 ZAL 60.75 ZAP 1?Z.52 [T$ 298.99 ZA£ 131.16 [T[

1Z0.73 [CC .27206 ZNC 3.2121 v! 29,312

81.35 RCA 8•.88 APO 153.58 VZ 35,253

185.39 ZAC 76.53 IT[ 259.95 CLP-176.50

DLA -IO.54 RAL 16_.13 RAO 656841.0 VEL 12.061 PTH 2.16 VHP 9.192 OPA 8,61

L-| TIN[ |NJ LAT ZNJ LOIG JNJ RT A$C INJ AZMTH ZNJ TIN[ PO+CST TIN

1926.|e -11.69 Z_._ 14.4_ 115.96 9 0 45 |526.2

3136.88 26.59 235.89 29.69 79.89 19 IZ 43 4636.9

1680.69 -1Z.82 5.36 25.84 117.24 10 12 43 1080.?

4957.60 27.93 215.05 26.45 78.63 20 34 40 4557.6

1304.19 -15.79 350.28 12.|4 JZO.?Z 11 6 9 904.3

4706.77 51,14 199.11 28.34 75.13 21 50 39 4106.8

OIFF[R[NTIAL COR'REC•ION8

TO[-Z.4854 TRA Z.8113 ?C3-3.8OI7 8_U I,ZZSI

RO[ .1876 RRA .2027 RC3 °.1524 FAU .01708

FO[ -.7806 FRA 1.0325 rC3 -.6156 83P 18112

80( 2.4998 eRA 2.6194 6C3 3.8047 FSP -469

RAP I30.D6 [CC 1.3967

INJ _ LAT INJ Z LONG

-8.10 17.13

24.92 2Z?.Se

°9.07 358.58

25.98 206,73

-1|.60 343.68

28.78 186,70

CIRSIT 0[T[RNINATION ACCURACY

ST 3048.0 $R 32D,5 SS 771.4

CRT -.8379 CR8 .8135 [ST -.9964

LSA 315_,4 NSA 1•6.1 SSA JTo4

[11 306_.4 [L2 184.0 ALF 174.S3

N|O°CO_RSI[ [XECUY|ON ACCURACY

SGT 5853.Z SGR 411.6 SG3 140.7

RRT .1671 RR( r .1570 RTF .9365

SGe 3668.9 RZ3 -.0004 RI3 ,9365

3GI 5653.6 SG2 41_,6 THA .•2

LAUNCH DATE MAY 7 1964 FLIGHT TIN[ ]94.D0 ARRIVAL DATE NOV J7 1964

HELIOCENTRIC CC_4IC

RL 190,97 LAL .DO

RP 107.51 LAP 3.24

RC 188.902 GL -|6.52

PLAN(T(_[_[NTRIC CONIC

C3 26.073 VHL 5.163

LNCN AZ_TN LNCN YIN(

9O.OO 8 45 17

90.00 17 S0 25

tO0.OO IO 0 58

IDO.DO 19 J7 26

]IO.00 10 58 13

110.00 20 39 30

0IFF£R[NTIAL CCNREC•iCN$

T0[-Z.8419 ?RA Z.9293 TC3-5.4224 8AU I.ZZ|3

ROE .2878 RRA ,2048 RC3 °.1276 FAU ,0J561

FOE -.7739 FRA 1.0?73 FC3 -,5066 85P 18206

80[ 7.65?5 BRA Z.9364 6C3 3,4248 FSP -455

0ISTANC[ 363.489

LC_. 226.47 VL 23.623 GAL 7.07 AZL 93.31 NCA 28Z.26 SNA |20.48 [CC .27974 IN[ 3.3113 Vl 29.31Z

LOP 148.75 VP 36.978 GAP 15.05 AZP 90,70 TAL 160,97 TAP 83,24 RCA 86.77 AFrO 154,18 vZ 33.249

GP -8.45 ZAL 57,95 ZAP 173.02 £TS Z93.39 ZA[ 131.15 [T[ 183.23 ZAC 77.16 ETC 259.53 CLP-177,$3

OLA -11.25 RAL 164.34 RA0 6568.1 V[L 11.I68 PTN 2.18 VNP 9.802 OPA 7.97 R4P 152.40 [CC 1.4390

L-| TIl,q[ INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIN[ _ CAT TIN INJ 2 LAY INJ 2 LC_IG

1927.69 -11,73 24,07 28.68 115.96 9 I? 25 J327.7 oB.15 17.23

5Z8_.37 Z?.|Z 239.30 34,5_ 81.54 19 ]8 31 4685.4 23,67 130.R3

1683.49 -12.9| 5.52 28.08 117.20 10 23 1 1063.5 -9.16 358.74

5_4.78 28.42 218.45 34.36 80,32 20 40 51 4404.8 76.79 21O.Ol

1509.94 -15.99 330.60 26.32 IZO.6Z IJ 21 33 909.9 -11.80 343.99

4751.D7 31.87 198.56 33.56 76.91 21 57 41 4151.1 29.74 189,80

N_O-COUR$_E Ix[CuT;ON ACCURACY _QSIT 0[T[RNINATION ACCURACY

$GT 566Z.6 SGR 415.9 $63 136.5 SY 3096.6 SR 326.? SS 774,3

RRT .1165 RRf" .1175 RTF ,9394 CRT -.856D CRS .8153 CST -.9970

SG8 56?7.9 RZ3 -.D0ZO R13 .9394 L$A 3203.7 _SA 178.4 SSA 16.S

SGI 5662.9 SG2 412.S THA .54 ELI 3109.3 ELI ]68.2 ALF I74.82

LAUNCH 0AT[ NAY • 1964 FLIGHT TIN[ 196.00 ARRIVAL OAT[ NOV 19 1964

H[LIO([NTRIC CONIC

RL 150.97 LAL ,01{)

RP 107.52 LAP 3.19

RC 190.833 GL -18,09

PLA_TOC[NTR|C CONIC

C3 29.865 VHL 5.44?

LNCH AZNTH LN_N TIN[

90.00 9 0 5I

90.00 17 SS 3£

100.00 lO 16

100.00 19 22 55

110.00 lIlO 43

110.O0 _O 44 A8

DSFFERENT|AL C(]lii_CTION8

• 0[-2._0OO TRA 3.2?00 TC3-3.052? 8AU 1.1114

ROE .3098 R_A .ZO52 RC3 -.|055 FAU .0141I

FOE -.79_ FRA |.1254 FC3 -.4117 88P J81_3

80£ Z.817I (IRA 3.2763 8C3 3.0546 FSP -440

01STAN_[ 568.625

LOt. _6.47 VL 25.378 GAL 7.89 AZL 93.41HCA 285.51 S,qA IZ_.13 ECC .28812 IN[ 3.4130 Vl 29,51Z

LOP 15_.01D VP 36.943 GAP 15.64 AZP 90.91 TAL 159.45 TAP 8M5 RCA 85.59 APO 164,86 VZ 35,243

GP -6._0 ZAL 33.34 ZAP 173.45 £TS 286.91ZA[ |51.1| (T[ 185.07 ZAC 77.79 [TC 259.14 CLP-178.]8

0LA -1|.98 RAL 166,93 RA0 65_,2 V£L IZ._0 PTH 2.21 VHP 9,938 0PA 7,)0 RAP 154.7Z [CC 1,4882

L-I TIN( ZNJ LAT |NJ LONG ]NJ RT AS[ INJ AZNTH JNJ T_N[ PO [ST TIN ;NJ 2 LAT |NJ 2 LONG

1953,17 -II.80 24.40 32.95 115.89 9 35 4 1553.Z -8.32 17.54

5352,8? 2?.35 24_.?1 39.48 83.19 19 14 23 4752,9 _6.31 234.26

1990.23 -13.Jl 9.91 32.51 117.10 l0 44 Z_ 1090,Z °9.38 359,12

_O51.0_ _8,90 211.79 59.28 82.02 20 47 6 445J,0 _7.50 213.26

I_J_.Z6 -|6,31 351,13 30,49 JZ0.4? 11 36 4 919.3 -|2.J4 544.50

4794.78 32.50 201.62 38.58 78,76 22 4 44 4194.8 30.60 192.91

MI0-COUR$1[ £WE:CUTi(3N ACCURACY ORBIT 0[T[RMINATION ACCURACY

SGT 5664.9 $C_ 4D9,7 $65 |31.4 SY 3J30.2 SR 332.4 SS 7?5.4

R_T ,0850 RRtr .0779 RTF .9422 CRT -,854? CRS. .8171 [ST -.9974

$68 56?9.7 R23 -,0028 R|3 .9421 L$A 3236,8 NS4 ]80.3 SSA J5,7

$G] 3665.0 SGZ 408.3 TNA .35 ELI 3143,] [L2 J7].8 ALF 174.80

1840



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19641

uAUNCN OAT[ NAY 7 1984 fLIGHT TIN£ Z08.00 ARRIVAL OAT[ NOV 29 1964

_[L]OC£N[RIC CONIC

RL 150.07 LAL .00 LOt. _Pl.47 VL

NP IO?.QZ LAP 5.39 LOP |88.Z4 UP

RC 199.02S GL -13.53 GP -5.70 ZAL

PLAN_TO_ENTRIC CON](

¢3 54,075 VHL ?.553

LN_H AZNTH LNCH T|N_

t)O.O0 IO Z 25

90.00 IJ ZZ 19

]O0.DO 11 IG 24

]00.00 19 51 0

J_O.O0 JZ B II

IlO,O0 21 ]5 43

01FFER[NYIAL CCieR[CTIOIt8

T0[-3,7147 TRA 5,5]05 YC3-I.SZ47 8Au I.|0Z4

RO( .44Z# IRA ,1703 RC3 -.O510 FAU .00731

FD[ -.8656 FRA 1.8U) FC3 -.I]70 BSP 18314

80[ ).7410 MA 5,3132 8C3 1,5250 FSP -_

01STA)K[ 592.269

25.366 GAL 12.92 AZL 93.99 NCA 301.71 )HA 1|9.06 [CC .34383 INC 3.9887 v] 29.$]Z

38.78S GAP ]8.37 AZP 82.10 TAL 152.57 TAP 94.08 RCA 78.12 APO I60.DO v2 35.Z|3

44.3G ZAP 173.74 [T$ 245.40 ZA[ |30,62 [T[ 184,40 ZAC 80.83 [TC 257.54 CLP 17?.39

OLA -13.t0 RAL 17a.00 RA0 6569.0 Vl[L 13.Z45 PTH Z.42 VHP IZ.JZ30PA 3.54 RAP 185.89 [CC i.8898

L-I T|14_ |NJ LAT IN] LCNG |NJ RT A$C |NJ A2NTH IN] TIH[ PO C$T TIN IN] 2 LAT IN] • LONG

2014,83 -14.28 28.Z'_ 55.52 114.72 10 36 0 1414.9 "10.83 •2.•4

5552.t5 28.29 Z5B.73 63.14 _1.]7 19 54 Sl 495Z.9 28.16 250.07

1770.18 -15.7Z JO,IHi 5Z.82 115.76 11 46 1 !176.2 -12.13 4.02

5260.83 28.88 237.72 63.16 80.33 21 18 47 AGG6.8 28.82 •28.83

J81A.04 -19.49 358.63 50.78 J18.63 J2 _5 5 J014.0 -|3.52 548.?7

5001,?4 34.13 217.52 83.08 88.01 ZZ 38 5 4401.? 33,48 •08.34

N|0-C(_)_[ [KI[CUYION ACC_ACy QReIT 0[T[RNINATION ACCURACY

SGT 5GI 8._ $GO 373.8 $85 |14.l ST 3]85.0 _ 347.5 $$ 789.6

NRT -,1492 Rift" -.1445 RTF .9587 CRT *.8605 CRS .8358 CST -.8988

$C,8 5831.6 RZ3 .IX)0? 213 -.8587 bSA 3275.5 N)A 180.7 $8A 12.3

$GJ 5818.3 3C,_ 368.$ THA 178.43 ILl 3178.1 [L2 178.3 ALF 174.58

LALXqCPI OAT[ NAY ? 1944 FLIGHT TIN[ Z08.00 ARRIVAL OAT[ 0EC ] ]884

HI[LJO<[NTR;C CONIC

RL 150.87 LAL .00

RP 107.$4 LAP 3.311

RC ZO0.?Z4 GL -12.89

FLA_rOC¢NTR/C CCN/C

C_ 81.785 VHL ?.88I

LNCH AZNTH LN_H TII4_

90.00 10 11 28

90.00 18 £7 47

100,00 I1 25

100.00 18 58 37

110.00 12 16 42

110.00 21 21 _41

OIrFER[NTIAL CCIq'R[CTION$

T0£-_.9288 TRA 5,8084 7C3-1.284_ BAU 1.08JZ

R0• .4?41 RRA .153_ RC3 -.0227 FAU .00597

F0[ -.8887 FRA i.4548 FC3 -.0838 8SR 18321

80E 3.9584 MA 5.80#8 BC3 1.2885 rsP -372

OI$TANC[ 588.390

LOt. ;P'PS.4? VL 25.324 GAL |4.17 AZL 94.13 HCA 304.95 )NA 118.85 ECC .35865 INC 4.1257 vl 28.51•

LG@ 111.48 VP 36.730 GAP _.34 A)P 82.37 TAL 151.13 TAP 9tS.08 RCA 78.22 APO 161,47 V2 35.•04

GP -5,QO 2A_ 4_.8t 2AP 173.3t [T8 _37.35 ZA[ 130.45 IT[ 184.27 ZAC 81.41 [TC Z57.28 CLP 176.45

0LA -14.10 RAL 178.82 RAO 8581.2 VEL 13.533 PTH Z.47 VHP 12.688 0PA 2.75 RAP 168.01ECC Z.0170

L-I TIN[ IN] bAT IN] L(:NG IN] RT ASC |NJ AZNTH IN] TIN[ PO CST TIM IN] 2 LAT IN] • LONG

ZO40.58 -15.00 30.73 37.44 114.50 10 A5 29 1440,6 -11.80 23.7)

538t,3J 20.ZO 281,_4 87.58 _Z.63 20 1 0 4882,6 28,27 252.97

1802.25 -|8.4_ 1_.5_ 56.72 1|3.29 I! 55 22 1202.3 -12.94 5.5•

5308.11 28.24 240,64 67.85 91.88 21 25 3 4706.1 28.78 251.85

1841.03 -Z0.37 358.24 34.87 118.06 12 44 8 1041.0 -16.46 351.30

5040.09 34.1_ 22Oo51 87,72 89,78 22 A5 38 A4AO.l 35.?? _11.•9

NI0-COt,MS( £X(CUTION ACCURACY C_61T DET[RN|NAT/ON ACCURACY

_0Y 35_8._ $C_t_ _._ $G3 110.8 _Y "3148.8 $R 347.3 $_ 786.•

R/_T -._O18 RRf* -.1944 RTF ,8655 CRY -.8832 CRS ,8405 CST -.9990

3C_ 5608.7 RZ3 -.0008 RI3 -.8635 LSA 3262.G N3A ]78.5 SSA 11.7

SGI 5587.Z SGZ 358.Q THA 178._4 ELl 5164,Z [L2 174.6 ALF ]74.55

LAUNCH 0AT[ NAY ? 1964 FLIGHT 71144[ ZIO.O0 ARNIVdL OATE OEC 3 J964

H(LI(_ENTRIC C(_dlC

RL 150,87 LAL .00 LOt. Z16,47 VL

RP 107.47 LAP 3.36 LOP 174.73 UP

RC 202.327 GL -12.45 GP -5.5• ZAL

PLAN[TOC[NTRIC CONIC

C3 70._53 VNL 8.423

LNCH AZNTH LN_N TIN(

eo.oo io 19 •G

90.00 18 33 18

]O0.OO ]I 53 I•

100.00 _0 Z 1•

_]0.00 ]2 Z4 27

llO.00 Z1 27 25

DJT_f#E_TI_L CC_R_C_JOq3

70[-6.]584 TRA 8,3412 TC3-1.0_42 _AU 1.D096

RO_ .50?5 RRA .I335 RC3 -.0162 FAU .00437

rOE -.910• r_A 1.53$9 FC) -.0558 8SP 18310

HOE 4,190• 8RA 8._428 8C3 1.0644 FSP -352

0|8TANCE 600,•04

25.288 GAL 15.54 AZL 94.Z7 t_ 308.18 )HA 118.64 [CC .375l• INC

36,695 GAP Zl.41 AZP 92._5 TAL 149.97 TAP 98.15 RCA 74.14 APO

A0.85 ZAP 172.84 [T3 Z80.0G ZA( 130.18 (T( 184.15 ZAC $].g8 [TC

4.Z759 V| •9.51•

163.14 V2 35.195

257,05 CLP 17_.,3

OLA -14.24 RAL 181.51RAO 6568.4 ¥(L 13.867 PTH 2.53 VHP 13.558 0PA 1.85 RAP 170.10 (CC 2.1677

L-I TIN( IN] LAT IN] LONG IN] R_ ASC JNJ AZNTH IN] TIN[ PO C$T TIN JNJ 2 LAY IN] • LON_

20G_.73 -15.78 }Z.45 61.Z5 |]3.82 10 53 5_ ]4G$.7 -IZ.45 •5._8

5630.50 28.06 264.40 7].87 94.01 ZO 7 ? 5030.5 28.52 255.75

18_0,75 -J?.5] 14.24 80.53 114.76 12 3 42 1230.7 -13.92 7.18

5343.72 Z8.72 243.43 ?Z.00 85.35 21 31 15 4763.? 29.87 234.65

1670.J? -21.28 358.89 58.4? 117.40 12 52 18 1070.2 -17.45 352.97

5077.06 34.15 223.40 ?Z.ZZ 81.48 22 52 2 4477.1 53.88 Zl4.16

_JD-COUR.q_ Ex,[CUyJON _CCb_lt_Cy _R8IT DETER_710N _CCu_R_C_

$GT 5568.7 SC_ 358.7 $83 107.8 8T 5128.8 S_ 346.3 $5 805.0

RWT -.2558 RRF -.2462 RTF .9674 CRT -.8686 CRS .8A58 CST -.9991

508 5581.3 RZ3 -.0022 R13 -.9674 LSA 3244.5 NSA 1?5.7 $8A Jl.J

38| 5370.5 882 346.7 THA 1?8.05 (L] 314).2 (L2 172.0 ALF ]74.50

LAUNCH 0AT( NAY ? l H4 FLIOHT TIN( ZJ2.00 ARRIVAL 0AT( DEC 5 1964

H(LIOC(NTR|C CONIC

RL 150.87 LAL .OO

RP 107.?0 LAP 3.33

mC •03.907 GL -11.81

PLAN( TO_ENT_ _ CC_IC

C3 81 .874 _:_L 9.049

LN_ AZNT_ LNC_ tiN(

_0.00 10 Z$ 17

_.00 18 38 45

100.00 11 38 59

I00.00 _ 7 44

110.OO I_ 31 8

]I0.00 ZI 33 4

01FFERENTIAL CCWlt(CTION$

70(-4.4013 TRA 8.8234 TC3 -._|8 8AU .8435

RO( .5428 RRA .|_4 RC3 -.0114 FAU .00_05

FOE -.9358 FRA 1.8173 rC3 -.0322 85P 18174

80[ 4.4_48 8RA 6.9_43 8C3 .8818 FSP -350

OISTANC[ 603.643

LOL _8.A7 VL 25.251 GAL 17.04 AZL 94.44 N(A 31|.42 _kVlA i18.44 (CO .39347 INC 4.4357 Vl 29.51•

L_P 177.87 UP 36.661 GAP 22.81 dZP 8_.84 TAL |48.81 TAP 100,33 RCA ?] .84 APO 155.04 v2 55,188

GP -5.44 ZAL _8.48 ZAP 172.19 (T$ _3.$0 ZA( |28,8] (T( 184.02 ZAC 82.54 [TC 256.85 CLP ]?4,35

qLA -14.32 RAL 1_3.05 RA0 6589.8 V(L 14.258 PTH Z.58 VHP ]4.0510PA 1.]5 RAP t72.]3 (CC Z.5475

L-_ r_ IN] LAr IN] L_NG /NJ Rr A$C ZNd LZI_rH /NJ r_N( PO CSr r/M INJ 2 L_T KNJ _ LONG

ZO88.22 -|8.81 34.3] 84.95 113.27 1] ] 16 ]489,Z -13.52 27.]8

5588.3? _7._6 287,01 ?G.DO 95.)0 Z0 13 ]1 5068.4 28.30 258.37

1881.41 -18.17 18.11 64,23 114.15 IZ JI 1 1281.4 -]4.76 8.98

53?8.42 29.35 _48.07 YG.17 94.71 21 3? 23 4779.4 29.89 137.•8

I_J.18 -22,25 1,88 82.17 116.65 12 59 30 1101.2 -15.49 554.??

311Z.39 34.08 Z28.15 ?1.54 83.1Z Z2 58 ]6 451Z.4 34.11 216.g]

H/O-CO_[ (X[CUTION ACCURACY ORBIT O[T(RNINATION ACCURACY

$GT 5538.2 SC_ 331.4 $83 104.8 3T 5100.4 SR 544.3 S$ 815.9

R_T -.3102 RIBr -.2881RTF .9711 CRT -.8702 CRS .8509 C3T -,899•

3348,_ 223 -.0040 RJ) -,8?lJ L)A 32J8.? N)A J?Z,2 SSA JD._

$GI 5539,3 $GZ 334,0 THA 175.87 ELI 3114.8 [L• 168.8 ALF 174.46

1842



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH DAT[ NAY 7 1964

N[LIOC[NTRIC CONIC

RL 150.87 LAL .DD

nP !07.5L LAP 3.33

RC 191.383 GL -15.60

PLANE TOC[NTRIC CON|C

C3 $3.150 V_L 5,7S8

LNCN AZNTH LNCH TII4E

90.00 9 15 ZO

gO.O0 18 0 45

IDO.00 10 30 18"

lO0.O0 IB 18 18

110.00 JI 14 9

110.O0 ZO 51 7

rLlr_T YlN£ 198.00 ARR|VAL DAY[ NOV ZJ 1964

LOt. 12'6.47 VL

LOP t55.Z5 VP

GP -6.15 Z4L

D;STANC[ 5?3.65)

15.554 GAL 8.78 AZL 93.52 HCA 188.75 $84 119.98 [CC ,Z9717 INC 3.5178 V] 19.511

55.907 GAP 18.27 AZP 91.13 TAL 157.95 TAP 88.?0 RCA 84.31 APO ;55.65 VZ 35.240

52.88 ZAP 1.73.77 [T$ 279.58 Z4[ 131.06 [T[ 184.93 ZAC 78.41 [TC Z58.78 CLP-I?9.D3

0LA -11.43 RAL 189.40 RA0 83(MI.3 ¥£L 12.431PTH Z.25 YHP 10.301 0P4 6.59 RAP 157.01 [CC 1.5456

L-I TIN| IN; LAT IN; LCNG IN; 8T A$C IN; AZNTN IN; TINI[ _ CST TIN |NJ Z LAY IN; Z LONG

1942.58 -12.18 14.95 37,13 115.78 9 4? 43 1341.8 -8.61 18.08

5379.31 17.88 ZiG,0? 44.34 84,85 19 _0 15 4779.$ 16.88 137.55

1700.73 -13.44 9.52 36.51 116.93 10 58 39 1100.7 -9.72 359.71

5098.40 29.29 225.10 44.18 83.72 20 33 25 4496.4 28.11 218.49

1532.08 -16.75 331.99 34,84 120.24 11 49 41 93Z.1 -1Z.61 545.20

483?.81 33.01 1104.98 43,59 90.91 22 I1 45 4137,8 31.37 196.03

D1FF[RENTIAL C_R£CTI_8

70[-Z.9678 YRA 3.827_ YC3-2.Y094 9AU 1._301

ROE .33,50 RRA .ZO34 RC3 -.0858 FAU .01272

FOE -.4002 FRA 1.1?3R FC3 -.3321 B8P 18259

BO[ Z.9664 MA 3°4329 9C3 2.?O79 rip -429

MIO-CCUR_I[ £_I[CUTION ACCURACY ORBIT OETERNINAYION ACCURACY

_GT 5483.4 _,R 403.1 $83 128.5 ST 3154.0 $R 33?.2 S$ ??7.4

RRT ,0414 RRF ,0361 RTF .9455 CRT -.8546 CRS .9201 C$T -.9978

888 59?9.7 823 -.0031 813 .9455 LSA 3261.7 NSA 181.8 SSA 14.9

SGJ 3893.4 8C,_ 402.8 THA .17 [LI 3169.Z EL; 174.3 ALF 1?4.7?

L4UNCH DATE NAY ? 1_H_4 FI._4T Y18_ ZO0.D0 ARRIVAL OAT[ NOV 23 1964

H[LI(X(NTRIC CONIC

RL 150.97 LAL .DO

RP 107.53 LAP 3.39

RC |94.094 GL -15.10

PLANETOC[NTR|C CONIC

C3 37._16 VHL 8.100

LNCM AZN?N LN¢N TZMI[

90,00 9 29 44

90.00 19 6 3

100.00 10 43 24

I00.00 19 34 5

110.00 11 38 35

110.00 ZO 5? 22

01FFER[NYlAL CORR[CTION8

TD[-3.1423 TRA 4.DO_ TC3-2.3799 8AU 1.1943

ROE ,3580 RRA .|IHP3 RC3 -.0_14 FAU .0113G

to( -.8150 FRA 1.2247 FC3 *.2641 86P 18324

80[ 3.1429 MA 4,0|12 8C3 Z.3908 FSP -417

OI$TANC£ 578,557

LOt. _9.47 VL 25.491 GAL 9.69 AZL 93.63 HCA 191.99 $49A_119.74 [CC .30731 INC 5.$168 vl Zg,51Z

L(_ 158.S0 VP M..972 GAP 19.95 AZP 91.38 TAL 156.48 TAP 88.49 RC4 8_.94 APO 155.54 VZ 35.234

GP -8,02 ZAL S0.53 ZAP 173.97 (T8 271.44 ZA( 1_kD,98 ET[ 194.?9 ZAC 79.01 (TC 158.43 CLP-179,90

OLA -it.DO RAL 17|.74 RAO 93_1,S VEL 12.393 PTH 2,28 VHP 10.697 DPA 5,_6 RAP 159.Z? [CC 1,6115

L-I T|I_ INJ LAT |NJ LONG JNJ RT ASC INJ AZNTH JNJ TIRE PO CST TiN INJ Z LAT ZNJ Z LONG

1935.88 -IZ.51 25.71 41.33 115.59 10 I ZO 1355.7 -9.01 16.85

3424.93 18,12 249.34 49.16 86.48 19 36 28 4814,6 Z?.33 240.79

|?|4,00 -13,67 ?.34 40.67 118,73 11 11 58 1114,8 -10,17 .51

$140.74 19,37 219.37 4_.04 85.42 20 59 46 4340.? ZS,$Z 219.69

1348.18 -I?,_ 332,78 39.75 119.95 12 Z 14 948.Z -13.19 346.09

4980,12 33.44 Z09.09 48.38 81.48 ZZ 18 43 4180,1 31,04 199.14

NI0-C(_R$1[ [XI[CUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

$GT 5881,1 SGR 396.1 8&3 1Z4.7 ST 3171.6 $R 341.1 as ?79.5

R_T -,0037 _ -.0067 RTF .9488 CRT -,9353 CR$ .8156 CST -.9901

SG6 5874,9 RZ3 .0031 813 -.9488 L$A 3278.6 NSA 181,5 $SA 14.2

$GI 5661.1 $82 396.1 THA ;79.98 ELI 3185.0 [LZ 178.0 4LF 174.73

LAUNCH OAT[ NAY 7 1994 FLIGHY TIN( EOZ.O0 ARR|VAL OAT[ NOV 25 1964

MELIOC[NTRIC CONIC

RL 150,97 LAL .00

RP 107.57 LAP 3.39

NC 115.784 GL -14.59

PLANI[YOCENTRJC CONIC

C3 41.944 VHL 8.478

LNCff AZMTH LIq_N ?IM_

IO.00 _ 41 3

90.00 18 11 16

1OO.OO 10 55 Z_

100,00 19 39 43

110.00 !1 48 4

I10.00 11 3 34

DIFFERENTIAL CORR[CTION8

TO[-3,3_5_ TRA 4.4113 TC3-Z,O?40 _AU 1.1440

• o£ .3846 RRA .1_Z? RC3 -.0537 FAU ,01001

r0[ -.9307 KRA 1.Z785 FC3 -_ZOIG 85P 18339

60[ 3.34?3 MA 4,4155 8C3 Z,0747 FSP -406

_AIJNCH DAY[ NAY 7 15_.4

OI$TANC[ 595.314

LOt. Z28.47 VL 25.449 GAL 10.69 AZL 95.74 NCA Z95.24 SN4 119.51 ECC .51832 INC 3.?408 Vl 29.512

LOP 161.75 VP 38.834 GAP 17.68 AZP 91.60 TAL 155.06 TAP 90.19 RCA 81.47 APO J57.55 V2 55.228

GP -5.91ZAL 48.33 ZAP 174.04 [T$ 162.81ZA[ 130.99 IT| 184.65 ZAC 79.G3 [TC 138.11CLP 1?9,22

OLA -13.30 RAL 173.99 RAO 951;11.8 VEL 11.780 PTH 2.33 VNP 11.129 DPA 5.10 RAP IG1,51 £CC 1.6907

L-I TIN( IN; LAT JNJ LONG ]NJ RT ASC IN; AZNTH IN; T11_ PO C$? TiN IN; Z LAY ]NJ 2 LOqG

19YZ.Z8 -13.05 Z9.99 45.46 113.36 10 13 55 137Z.3 -9.55 19.78

541_1.73 19.26 152.58 53.90 88.09 19 41 55 4868,? 2?.69 245.96

1732,21 -14.40 8.34 44.7_ 118.48 I1 14 19 tlSt,Z -10.75 1.50

5194,00 19.?8 131,5? 53.83 87.09 Zl 6 7 4584,0 19.04 _21.84

1507.37 -17.93 333.89 42.82 !19.59 IZ 14 11 96P. 4 -13.87 347,15

4921,81 33.77 211,29 3_,48 84.34 Z2 15 36 4311.6 31,61 ;OZ.24

NJ0-C(_,IIR_I[ [_IrCUTI_N ACCURACY ORBIT D[T[RNINATION ACCURACY

$GT 3_31._ $GR 3_9.9 863 121.0 ST 3178.4 $R 344.Z SS ?82.0

RRT -.OSO? R'RIr -.0512 RTF .9523 CRY -,8385 CRS .8174 C$T -,9984

$88 5985.2 lrZ3 .0026 RI 3 -.9523 LSA 3286.1 NSA 18_.5 $SA I 3.5

$81 5631,9 8C,_. 388,4 THA 179.90 ELI 5192.1 (LZ 176.9 ALF 17_.88

FLIGHT TIN[ 204.DO ARRIVAL OAT[ NOV 27 1964

I'q[LIO¢[NTRIC CONIC

NL 130.97 LAL .DO

nP 10?.60 LAP 3.39

RC 197,45Z GL -14.06

PLAk_TO¢[NTR|C CONIC

C3 47.531 _ 9,994

LNCH AZNTH LN¢N TIN(

sm,oo 9 32 18

90.00 18 18 51

100.00 11 8 £?

I00.00 19 45 £2

i10.00 11 58 3e

110.O0 _1 9 42

OIFF[I_[NT|AL CORII_CTION6

Y0[-3.91|7 TR4 4.6489 TC3-1.7981 8AU 1.1333

ROll .41_8 RRA .1931 RC3 -,0413 KAU .OO�GZ

FD[ -.8465 FRA 1.3371 FC3 -,1371 9SP 19274

90[ 3,5339 MA 4.8324 8C3 1.78t6 FSP -39Z

0|8TANC[ 597.8|NS

LOt. s_'8.47 VL _5.406 GAL 11.79 4ZL 93.98 HCA 298.47 ImA 119.28 [CC .33045 INC 3.8610 vl 29.512

LOP 165.00 VP _1*.001 GAP 19.49 AZP 91.84 TAL 133.68 TAP 92.16 RCA 79.84 APO 158.70 v_ $5._20

GP -3.80 ZAL 48.29 ZAP !73.97 £TS 253.99 ZA[ 130.?7 [7[ 184.52 ZAC 80.23 [TC 257.91 CLP 178.52

DLA -13.93 RAL 176.04 RAG SS_Al.8 VI[L 12.99_ PTH Z.37 W.iP 11.602 OPA 4.33 RAP 183.?Z £CC 1.7822

L-I 7119[ IN; LAY |NJ L_NG IN; RT ASC IN; AZNTH IN; 7II4[ POCST TIN IN; Z LAY IN; _ LONG

1992,O9 -13.92 £7,98 49.33 115.0? 10 15 18 1392.1 -10.13 ZO.�Z

5511.3Z 29.32 255.71 38.S? 89.68 19 48 45 4911.5 27.97 247.06

1752.76 -13.02 9.57 49.84 118.15 11 33 40 1152.8 -11.39 Z.$?

5229.09 29.9? 234.t_ 39.33 _8,73 21 |2 28 4818.1 19.57 _15.91

1399,40 -19.9_ 355.1# 4_.93 119.14 12 23 6 989.4 -14.65 348.38

4982.20 34,00 _14,44 39,33 98,19 ZZ 31 14 4342,2 33,10 Z05.31

N10-COLIR_ [XI[CUT;ON ACCURACY ORB|T O[T[RNINATION ACCURACY

SC.T S837.1 _ 381.4 $83 !17.5 ST 3173.4 $.R 546.3 $$ ?84.6

RRT -.0_INHS IlIWi r -.0944 RTF .9559 CRT -.8579 CR$ .8310 C$T -.9986

$&8 5850.0 R_3 .0018 813 -.9539 L3A 3181.1 N$A 181.1 SSA IZ.9

881 333?,Z 882 3?9,5 THA J79.9Z ILl 3187,3 [LZ 177,2 ALF J74.64

1941



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH OAT[ NAY 7 1964 FLZAHT TZN£ ZlA.D0 ARRJVAL _AT[ DEC ? 1964

_[LIOC[NTRIC CONIC 0|$TANC£ 6436.617

RL J50,97 LAL ,OO LOL Z18.47 YL 15,115 GAL IB.89 AZL 94.61HCA 314,6S _lA 116.Z5 [C¢ o41399 188 4.6J44

eP 107.73 LAP 3.ZB LOP 181.11 VP 34.617 GAP 13.93 AZP 93.25 TAL 14Y,97 TAP 102,62 NCA 6D.)0 APO 167,21

RC ZO5.468 GL -1|°)? G? -5.35 ZAL )Bo12 ZAP 171.41 ITS Z|?.94 Z&[ 129.S6 [T[ 183,89 ZA¢ a3.08 [T¢ 256,66

PLAN_TC_ENTRIC CC_41C

C3 94,865 VHL 8.745 OLA -14,)) NAL 184,45 NAG SS69,9 Y[L 14.?08 PTH Z.66 VHP |4,851 OPA ,37 RAP 174.10

Vl 28.511

V2 35.176

CLP 173.18

[CC 2.5631

LNCH AZNTH Lh_N TZN_ L*I TIN( |NJ bAT ZNJ bONG |NJ RT A$C |NJ AZNTH ;NJ TIN( PO C)T TIN ZNJ Z LAT |NJ 2 LONG

90.00 10 31 59 Zl)I,$Z -1?.4$ 36.31 $8.51 JLZ.84 11 ? )1 1531.8 -14.26 28.11

90.00 15 44 15 $689.89 Z?.GZ 199,43 ?9.94 94.49 ZO 19 IS $099.9 28.2) 280.82

IO0.00 11 45 41 1894.04 -J9.07 !I.11 67.t0 |IS.iT 11 IT 15 1294.0 -15.73 10.91

100.00 20 13 12 54|Z,91 29,34 24|.54 80,15 95,99 21 4) 25 A812.9 29.86 Z39.??

110.00 IZ 35 A8 1733.88 -13.23 ).92 $5.75 115.81 15 5 41 1133.9 -19,57 )56.68

110,00 2| 31J 34 5145,82 )_.90 22a.75 80,65 94.55 23 4 19 4545.8 34,15 218.51

OZFFER[NTiAL CORRECTIONs8 NI0-(_UR_ [X[CUT|QN ACCI, I_AC¥ 0i_8|T O[T[RMINAT|ON ACCURACY

T0[-4.6?02 TRA T.$481 TC3 -.6515 aAU .8655 5GY 5502.$ $GR 344,$ $63 102o0 ST _70.4 SR 341,3 66 850.8

RO£ .5800 RNA .0T82 RC) -.0080 FAU .00|45 RRY -,_$410 RRF -.354r RTF ,9T49 CRT -.8?47 DR) .6570 C)T -.9993

rO[ -.9567 rRA 1,?044 _C) -.0135 B_ 181_ $C_ 5513,3 R23 -._57 813 -.9749 L)A 3194.$ NSA |87.6 6$A 10,0

80¢ 4.7061 BRA 7.5485 eC3 ._15 _$P -342 8GJ 5504.0 _ 3_.4 ?HA 178,$? _Li _84.9 EL2 154.6 ALF 174.43

H[LIO_[NTRIC C(_AIC

RL 150.87 LAL .DO L(X. Zt$.4? VL

RP 107.?S LAP 3.23 kOP 114.45 V?

RC 20?.002 GL -10,84 GP -5.29 2AL

PLAI_TOC(NTRIC ¢_NJC

C3 ll0.J)S VHL 10.321

LNCH A2NTH LN(ff TZN[

90,00 ?0 3e L_

IK_.OO 15 49 )9

100,00 I1 50 |2

I00.00 I'0 II 36

I10.00 12 41 25

110.00 21 AS 53

DItFtRENT|Ak +ORREC?ION$

T0[-4.952J ?RA 8+2_8_ Y¢) -+5188 2AU o?_

_D[ *'99 R_A .0_22 _C_ -,0059 fAu'.CL_$Z?

FDE-I.OOJ9 FRA 1,8014 FC3 ,O02J 25P 15128

B0[ S,000? M* $°2284 8C) ,5155 F)P -)33

DISTANCE $09.011

21.1|2 GAL _0,52 A2L _A.|I HCA 117.88 _A 118.07 [CC .41701 INC 4.8141 vl _8.512

36,S_3 GAP 25.4i AZP 93.57 TAL |47,|8 TAP 105.05 NCA 65.47 AlSO 169._7 VZ 35.166

36.91 ZAP !?0.50 ITS Z13.02 ZA[ 129.13 [T[ |83.76 ZAC 83,61 [TC 255.50 CLP 1?Z°10

0_A -14.2_ RAL 185._0 RAG $5_01 V_L IS,Z)? PTH 2,?) VHP 15,755 OPA -.39 RAP 1?5,99 ECC 2,$241

L-| TIN( IN] LAT IN] LONG |NJ RT ASC |NJ AZNTH JNJ T_N_ POCST TIN IN] 2 LAT IN] 2 LONG

2161.$S -10.37 M.4) 71,95 111.9A I1 12 35 1566.) -15,Z) 31.18

5730.71 _?.37 271.65 83.65 97.58 20 23 10 5130.? 20.1) 26).0?

1921.44 -19.99 _.26 P1.22 112.?0 12 22 21 1318.4 -16.P4 IZ.97

5443,85 19.10 750.81 83.90 97.16 21 49 _ 4843.9 29.79 242.0?

|?_.05 -24,23 8,07 89._O 114.88 IS 10 53 1158.0 -20.67 358.73

5177,0| 33.?1 _$1.17 _4,53 96.06 13 10 10 A577.0 34.15 _21.95

NIO-C._.,'RJ_[ EX[CUTICN ACCuRAC_ ORBIT DETERNINATZOe_ AC_AC_

_G? 94_,4 $GR _3,_,1SG) 99.3 ST _035.7 $R 337.4 $$ 849.5

RRT -,4161 R_ r -.A|JS RTF ,9755 CRY -°6798 CR$ .8633 C$? -.9894

SG_ 5472.8 823 -.0078 R13 -.978A LSA 3166.2 NSA 1$2.$ $SA 9.4

$G1 5484,) $62 _06,0 THA 178.48 ELI _050._ EL2 158.? ALF 174.4_

L_UNCH 0d_£ _AY ? 1864 FLIGHT T|N( 218.00 ARRIVAL DAY[ DEC I1 1864

_[LIO_[N;R_C CONIC

RL 150.87 LAL ,00

R? 107°80 LAP 3.18

RC 208,517 GL -J0,_O

PLAN(YO_[NY_JC CONIC

C$ 130,146 VHL 11.408

LNCH AZNTH LNCH TII41[

80.00 ID 38 AI

gO.OO 18 55 3

100.00 11 _3 _J

lO0.OO 20 Z) 55

110.00 IZ 44 54

II0.O0 Zl 48 1

DIFFE_[NTIAL CO1|81[CT1_4$

TOE-_.2817 TRA $.8710 YC) -,3715 8AU .6451

• 0[ .6626 IRA -.0004 RC3 -._50 _AU-.OOZ2$

r0[-I,0426 ?RA |°9|00 ¥() ,0|51 8$P l_0_O

eO¢ S.3231 _A 8.9710 0(3 .3725 F)P -_15

01STANCE 610.680

LOL Z'ZA,A7 YL 25.150 GAL 22.58 AZL 95.04 HCA 321.10 SNA IIT.81 ECC ,46295 JNC $,0403 V) 29,51Z

LOP 187.65 YP 36.561 GAP 27,17 AZP 83.95 TAL 146.58 TAP 107,69 RCA S5,$2 APO 172.48 V2 35,155

G? -5,23 ZAL 35°82 ZAP 169.46 [TS 208.73 ZAE 128,62 [TE 183.62 ZAC 84.11EYC 256.37 CkP 170.83

0LA -14.16 NAL 158,78 8A0 $5?0.4 V[L 15.$58 PTH 2.81VHP 1_.780 OPA -1.15 RAP 177.60 [CC ).1418

L-| TI_( IN] LAT ]NJ LONG ZNJ RT A$C ]kJ AZNTH JNJ TIN( P_ CST TIN IN] 2 LAT |NJ 2 LONG

2202.86 -19.28 AO.?5 75.16 111.15 11 16 24 1602,7 -16.23 33.38

5?58.43 27,10 27).64 07.10 88.54 ZO 31 1 5158.4 20.00 _65.08

1964.46 -ZO.�Z ZZ.5) 74.47 111.86 1Z 26 15 13G4,5 -17,77 15.15

5471.0A 20.84 Z52.85 87.)9 90.21 21 55 T ASfl.8 29.66 2_A.14

1803.51 -25.25 8.5A 72.50 115.87 I_ 14 57 1203,5 -21.76 .09

5205.5? 33,46 2)3.37 88.13 97.35 25 15 46 A605.6 34.13 Z24.18

M_0-COUIQ$[ [XJ[CUTION ACCURACY (_IREIT 0[TERN[NATION ACCURACY

$GT 5417.$ $GR ))_.0 $G3 96.8 ST 2896.? $R 331.8 $5 872.6

RRT -.484_ RR_ -.4681RT¥ .9818 CRT -.8853 DR) .8701 _$Y -.9984

868 5427.8 R23 -.0_84 81_ -.9518 L)A 3134.9 _$A JS?.O $$A 6.9

$GI 5420.0 $¢2 291.1 ?HA 178.29 ELI 3011.2 EL2 l$A,O ALF 174.37

LAUN¢_ DAY[ MAY ? J984 FL|&HT TJN[ Z_._ ARR]VAL DATE DEC 13 1864

HEkIO([NTRZC CONIC

Rk 150,87 kAk .00

NP I07,83 _AP ),09

• C 210.010 ok -9.??

PLAN(T(_ENTNIC CONIC

C3 153.$$4 VHL 12.405

_NCH AZ#TH _NCH YII, K

90.00 I0 41 30

_.OO 19 0 24

100.00 11 55 2_

]00.00 ZO Z9 ?

I_O.00 IZ aT 8

JJO,OO 21 5) )$

DIFFERENTIAL COI'RE(TJON$

T0[-_,6338 Yea 9,1037 TC5 -.242_ BAU ,4984

ROE .7086 _A -.0511RC) -.0_A9 FAu-.O04$1

_D[-1.0899 FRA 2.052) FC3 .0259 85P ]?974

SOl 5.6761 8RA 9.7839 8C3 ,2423 F)P -317

0|STANCE $11.423

LOt. _6.47 VL 25.121 OAk 24.8_ AZL 95.30 H(A 3Z4.33 _dA 117,75 [CC ,A�ZZA |NC 5,)002 vl 29,512

koP 1_0.91 vP 3_.)30 GAP 29.12 .AZP 94._| TAL 146.20 TAP 110,52 RCA 59,79 APO 175.?Z v2 35.1A$

GP -5,1G ZAb 35.10 ZAP 168.27 ITS _04,87 ZA[ 117.99 [T[ 183,47 ZAC 84,59 [TC 156.25 CLP 168.45

0_A -13.93 RAL 187,$7 RA0 $57'O.7 ¥[L 16.590 PTH 2.88 VHP 17.94g OPA -],$Z RAP 178.51 ECC 3.5325

L-| TIN_ |NJ kAY INJ LONG IN] RT A$C IN] AZNTH |NJ TIN( P@ ¢5Y T|N JNJ Z LAT IN] 2 LONG

2240.M -Z0.19 A).14 78.19 110.25 II I$ 51 1640.7 +|T.Z5 35.70

5781,53 28.85 275.35 90.25 99.)$ 20 36 46 5182.5 27,87 266,64

Z002.05 -11.85 24.9) ??.52 110,92 12 28 49 1401.1 -18,8] 17.45

54_8.59 28.59 Z34,83 80.58 99,11 22 0 44 4886.* 28.58 245.86

1840.17 -25,21 10.?) ?5,_ 112.77 J3 J? 48 J2A0.2 -21.8D 5.J*

5231,D4 33o14 235._1 9J.42 98od8 23 2] 7 463|.0 34,0+ 226,17

N]O-C(_I_I[ []I_CUTI_Iq ACCURACY (:_81T O[T[RMINATION ACCURACY

$GT 535?.8 SGR 328,4 $53 8A.A ST 2853.4 $R 327._ $$ 901.0

RNY -,54)J RNIr o,52?0 RTF .8850 CRT -.8914 DR) .8773 C$T +.8995

$68 5)??.9 823 -,0111R]) -.9849 LSA 5J01.5 MSA ]50.7 SSA 8.3

$61 5370.$ $GZ 175.G THA 176.08 ELI 2867.8 EL2 ]47.7 ALF 174,34

1843



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LA_NC_ 0ATE MA_ S 1964 FLIGMT T|I_ ?0.00 ARRIV4L OATE JUL IT 1964

H[_IOCENTRIC {ON|C O|$TANC[ 189.435

eL 151,01 LAL .00 LOL _7.44 VL Z?.ZSD G4L -10.94 AZL 9Z,10 HCA 84.01 SNA 130.54 [CC .23812

RP |08,95 LAP -2.78 LOP 311.44 VP 37.699 GAP -9.93 AZP 90.Z9 TAL 219.69 TAP 303.69 RC4 99.60

RC 95.80; GL -IZ,ZO GP 8.80 ZAL 190.98 ZAP Zl.SG [T$ 339.T9 ZA[ 14S.81 [TE 18,46 ZAC 86.66

PL4NCT(X[NTRIC COff]C

C3 38.319 VHL 6.190 DLA 10,41 RAL 74.91 RAO 6568.5 V[L |Z.S5? PTH Z.Z9 VHP 6.990 OPA 31,38

LNCH AZMTH LNCH TIM( L-I T|N( ;NJ LAT |NJ L(_NG IN] RT ASC IN] AZMTH IN] T|141[ PO CST TIM

90.00 15 93 10 Z?04,15 -Z?.8? ?4.8? 311,_O 96.Z6 14 38 14 Z|04.3

90.00 14 34 6 4GtO.?G ]5.17 Z00.08 304.66 69°80 ]9 51 l? 4090.8

IO0,00 1ZJ 37 1419.13 -19.07 94,1e 3|].11 97,30 Z 4 Z ]819.Z

JO0.O0 15 SO 1? 4449.01 18.48 ]81.40 304,05 64.68 |1 4 ZZ _45.0

110.00 Z 13 36 Z154.94 -$Z.80 $4,48 310,44 100.Zl 3 19 51 15Y4,9

110o00 18 48 4? 4Z68.05 19.81 166.J8 _OZ,Z5 61.56 15 57 59 $668.1

1NC 2.5995 vl 29.505

APO 181.85 vZ 34.584

[TC 188.$0 CLP -19.56

0zrr[R[NTIAL CG_'R[CTI(_S MIO-C(X,_S£ [Y.ECUTI(_t ACCURACy

TO[ .O?48 TRA -.3$84 TC5 .$710 6AU .ZIZ8 $GT 574,0 $GR 41?.0 SG$ 140.8

RO( -.3711 RR4 .107Z RC$ .1867 F4U .09138 RRT .1971 _ -.ZRZ? RTF -.9921

FOE °.5753 FRA -.978J FC$-1.]643 8_P 1444 $_ ?19.4 RZ3 -.0505 R13 -.9588

80[ .5795 BRA .$740 BC$ .4|$4 FSP -304 $G] $86,$ SGZ 409.7 ?HA ]G.6S

RAP I]4,99 CCC 1.6306

INJ E LAT ]NJ 2 LOnG

-18.5Z 86.39

11.78 195.09

-ZT.T9 43.60

JZ.RI I74.40

-31.05 15.?0

19.87 19_.18

ORBIT OETERNINATION ACCURACY

ST 113.4 SR 545.9 SS 338.3

CRT -.8189 CR$ -.913_ CST .3063

LSA 478.4 NSA 140,8 SSA 15,?

EL] 555.Z [L_ 99,5 ALF 105.59

L4UNCH OAt{ N4V 8 J964 FLIGHT TIR TZ.00 ARRIVAL DAT£ JUL J9 ]964

H£LIOC[NTRI¢ CONIC

eL 151.01 LAL .DO

RP ;08.94 LaP -Z.SI

ec s9.858 GL -JZ.80

PLANE TOCENTRIC C(_dlC

C3 $7.541VffL 8.|17 DLA

LNCff AZMTff LN_ff T114_ L-I TIN]

90.00 _$ 99 8 Z$75.83

90.O0 14 Z4 $4 4?08.83

100.00 I ZS 8 Z$88. J1

IO0.O0 If 4] 8 4411.8_

110,00 _ 44 14 ZlSO.}9

J10.00 1$ _ 3t 4e|Z. IJ

OIFF[R[NT|AL C(_QJ_CTIOIVi

TO[ .0?80 TRA -.35|4 TC$ .35?Z BAU .Z135

RO£ -.3551 RRA °!|87 RC3 ,_049 FAU .O§?l?

FOE -.854l FRA -,8595 fC$-].3184 BSP 1484

80[ .J888 8RA ,3700 BC3 .4191 FSP -41]

01STANC[ 198.1PZ

LOI. Z17,44 VL Z?.$?? GAL -JO.4S AZL 91.89 HCA 85.15 S/44

LOP 51A.80 VP $?.59_ GAP -9.05 AZP _10.14 TAL Z_.96 TAP

GP 9.41ZAL JSJ._? ZAP 14,78 [T_ 541.73 ZA[ 148.0] IT[

18].68 [CC .Z$_08 INC Z.8906 vl 19.505

308.13 RCA ]01.10 AP_) 152.18 VZ 34.?84

Z?.?? ZAC 87.2? [TC 168.93 CL_ -ZZ.9S

9.?0 RAL 75.58 RAO e$68.S VI[L 1_.80$ PTH _.19 VHP 6.543 0PA 51,99 RAP 114.95 [CC |.61 T8

IN] LAT JNJ L(_NG IN] RT A$C IN] AZMTH IN] TZN£ PO CST Y_N IN] Z LAT IN] Z LONG

-17,44 7_,81 $09.61 95.16 14 $9 41 Z055.9 -28.19 64.39

|5.1M) Z DI.]? )03,43 $6.]I 15 43 3 4108.8 1_.32 194.10

*ZS.IE $E.JF 309.40 98.$1 Z 9 ? ]598,1 -Z?.55 43,68

16.94 18_.41 _k[_Z.84 64.99 16 59 $0 5861.8 15.43 178.38

-3_.4_ $_.63 )08.85 101.25 5 ZO 9 1950,6 -30.80 23.94

ZO.Z? lS?.Ol 301,08 81.87 J? 49 54 $68Z,1 18.55 180.08

NJO-C(_,NtS[ [XI[CUTJO¢ ACCURACY ORBIT O[?[RM|NATION ACCURACY

$GT S54,8 8GR 433.Z $03 199.7 ST J14.5 88 338,7 S$ 5?3.6

RRT .Z|e5 RRF -,331| RTF -.9450 CRT -.6605 CR$ -.9180 CST .3318

$08 719,6 RZ3 -.089J R]3 *.9807 LSA 496.6 MSA 149,6 SS4 25.6

$GI 990.] 8GZ 4]J.8 ?HA J8.96 ELI 347.4 [LZ 90.? ALF 104.75

LAUNCH OAT( M4¥ 8 1984 FLIGHT _II4( 74,00 ARRIVAL 04TE JUL Z1 19_4

H[L;OC[NTRIC C_iC

RL 151,01 LAL .DO

RP 108.94 LAP -Z.98

eC 81.814 GL -13,58

PLANF.TO((NTRIC CONIC

¢3 36.904 VHL $.075 OL4 9.01RAL

LNCH AZMTH LNCH TIM( L°| TIN_ XNJ LAT

90.00 0 1 11 Z049.30 -Z?.ZO

90.00 14 19 48 47J8.56 16.15

100.00 ] _8 55 _35Z.76 -18.55

1_.00 15 $Z 43 44?$.98 1?.4J

;10,00 _ 49 Jl Zi17.89 -$Z.]8

11o.oo 1$ )0 98 4191.11 ZO.TZ

DIFFERENTIAL CORIfl[CTIONl

_0( ,O803 TRA -.$470 _C$ .$785 84U .1170

RO[ -.5415 RRA ,]30_ RC$ ._13_ FAU .0_353

rOE -.5881 FRA °,78_Z FCS°J.A908 BSP 1478

80£ .3518 MA .3709 9C5 ,4898 FSP -489

018_4NC[ ZOZ.RZ3

_OL Z'_?.44 VL Z?.488 GAL -10.35 AZL 91.98 HCA 90.53 SNA 131.44 £CC ._1855 INC _.9811 vl _9.509

LOP 315.78 vP 37.8?$ GAP -8.19 AZP 89.98 TAL ZZZ.I? TAP 3|Z,49 RCA 10Z.41 APO 18_.45 VZ 34.585

GP 10,09 ZAL 191.85 ZAP ZS.ll [T$ 343.39 ZA[ 148.44 [T[ _9.41ZAC 87.91 [TC Z68.59 CLP -Z8.37

?Z.73 RAO 6568.4 VI[L 12.581 PTH Z.Z8 VHP 8.150 DP4 53.69 RAP 114.58 [CC 1.8054

IN] LONG IN] RT 4$C IN] AZNTH |NJ TZfll[ PO CST TIN IN] Z LAT ZMJ Z LONG

70._Z 508.14 98,19 0 45 10 Zl)A�.3 -Z9.59 6_.95

ZOZ.Z6 301.40 66.43 IS 34 35 4116.8 12.84 195.16

30.$4 307,90 99,_5 _ $ J8 157_.8 -18.98 41.89

]8$.AZ 301.81 $5.31 18 45 25 38?8.3 13.94 156.35

)0.85 305,11 IOZ,Zl 3 ZO 59 1515.$ -30.16 ZZ.3_

185,88 )00.08 61,19 J? 41 $9 3698.Z 16.84 180.89

N|O-C(_I[ [X,I[CUT|ON ACCURACY CRBIT OETERNINA ?ION ACCURACY

$GT 571.9 8GR 440.4 SG3 181,_ ST 1Z5.8 SR 3_5.5 $S 4J1°5

R/I'T ._391RRIr *.3581RTF -.9331 CRT -.8865 CRS -.91_Z CST .991_

8G8 711.9 RZ$ -.IIZO R]5 -.3816 LS4 517.5 N$A 150.3 S54 _5.3

SGI 581.$ 8GZ 414.1 THA 2'0.83 ELI 55?.5 [LZ 88.1ALF 109.98

L4UNCH OAf£ NAY 8 19(,4 FLIG4qT TIN[ ?8,00 ARRIVAL OAT[ JUL _3 1984

/(LIOCENTRIC CONIC

RL 191.01L4L .00

RP 108.95 LaP -$.05

RC 85.608 GL -1_.85

PLAN[TOC[NTRIC CONIC

C$ 3_.$?S vt'fl,. 6.051

LNCH 4ZNTH kt4_N TIN]

90.00 0 $ $5

90.O0 14 _ 4_

1OO.O0 I £8 58

100.O0 19 19 4

110.O0 I 4S 17

110.00 IS 14 }

DIFKERENT|AL CONN[CT|ON8

TDE .078_ ?RA -.$48$ 1C$ ._715 8AU ._|G_

RD[ -.5Z95 HA .]458 RC$ ._447 FAU .0710_5

tO[ °.9113 FRA *,91_7 FC$-1.$790 8$P 1455

• 0[ .$548 BRA ,57598C$ ,4447 FSP -5_

0|STANCE Z09.$Zl

L(_. J_7.44 V_ _7.584 GAL -10.30 AZL 95.07 F_A 93.49 S/4A 183.14 (CC .Z_4 INC 5.0718 VJ _9.505

_OP _.8_ VP $7,844 GAP -?.4? AZP 89,81 TA_ _Z$._4 TAP 31G.?5 RCA |03.53 AP_ 15_.T5 V_ $4.585

GP 10.8_ ZAL 131._8 ZAP $I.INI [T$ 344.81 Z4[ 145.08 EYE 51.45 ZAC $8._3 [TC Z$8.51CLP -19.96

GLA 8.$S flA_ ?l,OZ RAG 858_J,4 VI[L 11.500 PTH _.Z8 V14P 5.549 OPA 34.47 RAP 114.$$ £CC 1,5987

b-| TIN] IN] LAY |NJ LONG IN] RY A$C |NJ &ZNTH /NJ TIN] PC) CST TIN IN] _ LAY IN] _ LONG

£814.9_ -_.85 89.15 )08,89 99,03 0 47 19 Z014.5 -19.41 60.80

4744.48 16,_4 _08.$$ 301,$$ _6.78 15 _$ 51 4144.4 18.38 ]S6.ZO

J$48.88 -J8.J8 48,6_ 300,(_ ]00.1] Z 8 7 1548.9 -Z$.99 40,13

4495,_ 17.88 184,48 )00,85 85,64 15 59 99 3899,1 14,44 175.32

_]00,48 -$1.80 _g,$? )05.75 103,10 3 11 $3 1505.5 *ZR.T$ Z0.80

48J0,_8 11.17 ]68.71 Z_9,Z? 81.3| J? 39 59 5?]0.5 17.31 161.70

M|O-C4=URSI[ [I_CUTION ACCURACY ORBIT O[T[RNINAT|ON ACCURACY

$GT $84.0 Sr_ 449.0 808 Z04.8 ST ]25.$ SR 311.9 $$ 490.9

RR? .1487 _ **415? RTF -.90?4 CRT _.8907 CR$ -.9098 CST .3414

$08 7_0,9 R Z$ *.145J RI5 -.9?9? LSA 539.$ M$A ]99,0 8SA 19,0

$GI 557.9 $GZ 4]?,Z THA _5,81 ILl 514.8 _L_ 8?,4 ALF |OS.S3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH OAT[ NAY 9 1964 FLIf,,HT TIN( ?8.00 AmRIVAL OAT( JUL 25 1964

HELI OCENTRZC CC_JC

RL 151.0! LAL .00

RP 109.93 LAP -3.]4

RE 65.652 GL -14.S|

PLAN(TOCENTR]C CONIC

C5 35.931 VHL 5.994

LNCH AZNTH LNCH TIN(

90.00 0 6 15

90.00 14 0 25

IO0.O0 ] 3! 1¢

100.00 I5 I8 3

ll0,00 Z 48 Z

110.00 16 I? 49

0|FFERENTIAL C(_tR[CTI(_N_

T0( .0733 TRA -.3)S0 T(3 .$563 8AU .Z130

RO£ -.3060 RRA .15TO RC) .2633 F_ ,07824

rD[-J.05Z) FRA-I.04?? FC)-|.8850 86P |413

BO[ .3]43 MA .36_Z 8C) .44)4 F6P *_43

OISTAI_C£ Z16.30S

LOq. Z27.44 VL Z?.665 GAL -10.23 AZL 90.|6 HCA 96.65 SmA

LOP 324.09 VP 18.006 GAP -6.?) AZP 09.6) TAL Z24.10 TAr

GP 11,63 ZAL 152.56 ZAP $$.40 [TO )4_.11ZA[ 147.92 IT[

I)$.34 [CC .ZIS)A 1NC 3.1631 vl 29,505

320.61 NCA 104.54 APO 162.94 VZ 34,T90

)4,01ZAC 09.30 [TC 266.67 CLP -33,76

OLA ?.71RAL T].44 RAO 6568.4 V[L |2.542 PTH 2.23 VHP ).400 0FA 15.14 RAP 1|3.34 [CC 1.3913

L-I TIN( IN) LAT IN) LONG |NJ RT AOC IN) _ZNTH IN) TIN( PO CAT TIN IN) 2 LAT IN) 2 LONG

2600.66 -26._1 63.45 305.74 99.85 0 49 )6 Z000.? -2).05 59,]6

4361,89 I?.ll _4,40 300.8) 67.09 I) 19 4? 4161,9 ]5.66 193.23

2326.34 -28.00 43.00 300.43 100.92 2 |0 5 1326.3 -26.21 39.66

451|.45 18.14 180.41 300.2? 65.9? 16 35 ]4 1911.4 14.94 ;38.29

Z086.25 -5|.54 27,M 504.57 103.91 ) 22 40 |466.) -29.)0 I9.38

4124,_0 Zl.6| I6/.Si 298.61 62.84 I? 29 54 1724.) 13o30 162.51

NI0-COu_S( [XI[CUT|ON ACCURACY ,0R6IT O[T[RNINATION ACCURACY

SGT _5|.9 06_ 409.5 061 230.9 ST 125.0 &R 296.2 $S 491.2

RRT .2543 _ -.4748 RTF -.A676 CRT -.676) CR$ -.607A CST .3055

SG8 ?18.2 R21 -.1821 RI) -.5664 LSA 564.5 N)A 159.2 $SA Z4.6

061 581.0 062 422.2 THA 23.05 [LI 109.1 EL2 88.2 ALF 10?,39

LAUNCH OAT[ NAY 0 1964 FL|_d'f? TIN( 80.00 ARRIVAL OAT( JUL Z? 1964

HELI<X[NTRIC CONIC

RL 151.01LAL .00

RP 106.92 LAP "3.21

RC 67,?AO GL -15.07

PLAN(TOC(NTR|C CONIC

C) 33,551 VHL 5._)62

LNCH AZNTH LN_H TINI_

90.00 0 0 1)

90.00 J) 53 42

100.00 I 3) 5?

JOC.O0 15 11 19

110.00 2 40 56

110.00 16 12

0|FF[RENTIAL C(31_R[CTION6

TOG .06A0 TRA -,3666 ?C3 °3339 8AU .2108

RO£ -,Z643 RRA .i?13 RC$ .2921 FAU .0ON?

rO[-X_Zl09 FRA-i.1940 _C3-2.1105 86P I)89

60[ .2916 _A .4046 8C3 .4436 FSP o?38

OISTANC[ 222.902

LOt. J23.4A VL 27.73A GAL -lO.16 AZL 93.26 NCA 99.81 SNA I34.20 £CC .21400 INC ).2501 vl 29.305

LOP _?.26 vP 38.0St GAP -6.02 AZP 89,44 TAL 224.99 TAP 124,80 RCA 105.19 APO I63.12 V2 14.393

GP 12.50 ZAL 1$2.?$ ZAP 39.49 (TO 34?.3) ZA[ IA0.92 [T[ )?.15 2AC 90.19 (?C 269.09 CLP -37.77

OLA 7.09 RAL ?0.9f_ RAO 656}41.4 VI[L 12.323 PYH 2.2? VHP 5.084 OPA 56.30 RAP 112.04 [CC 1.5851

L-| TIN( IN) LAY IN) LONG |NJ RT ASC |NJ AZNTH IN) T|N[ PO COT TIN IN) 2 LAT IN) 2 LONG

2578,07 o26.41 60.8_ 304.79 100.61 0 _Z II 1976.1 -24.60 57.61

4779.11 1?.$6 Z05.46 300.20 67.4) 15 13 Zl 41?9,1 14.35 190.26

2_04.?? -23.?1 40.43 304.30 101.68 2 12 21 1704.8 -25.62 17.16

4527.64 18.78 186.42 299.33 66.3| 16 2? ? $92?.6 15.42 I?9.ZS

E066.95 -)1.21 26.4? 303.S6 104.70 3 24 2) 1466.9 -20.00 18.04

4338.23 22.04 130.41 ttS.IO 63.18 J? 24 27 3?38.2 18.26 163.)Z

N|O-C<_u_IM[ (XJ[CUT|ON ACCURACY ORBIT 0(TERN|NATION ACCURACY

SG? 537.0 SGR 472.7 SG3 259.6 OT iZ4.0 &R 2??.9 S) 5)4.4

RRT .2472 _ -.0285 RTF -,4113 CRT -.6440 CRS -.0669 CST .24E3

SGB 715.5 RZ3 -.E288 RI3 -.5570 LSA 592.5 MSA 162.9 SSA 24.2

OGI S71.5 062 4)0.4 THA 31.35 ELI 290,) (L2 90.7 ALF I07.85

LAUNCH oar( NAY B 1964 FLIGHT TIN( 82.00 ARRIVAL 04T( JUL 29 1964

H(Li(X(NTRIC CONIC

RL 151.01 LAL .00

RP |08.90 LAP -).26

RC 69.866 GL -15.61

PLAN( TOC(NTmIC CONIC

C3 55.219 VHL 5.935

LNCH AZNTH LNCH TIN(

90.00 0 I2 29

90.00 I3 4? ))

I00.00 I 36 54

I00.00 15 5 A8

I10.00 2 32 12

110.00 16 ? 0

DIFFER[NTIAL CCWR(CTION6

TO( .0502 TRA -._862 TC) ,)_4 0AU .Z062

RO( -.Z604 RRA .1850 RC) .)186 FAU .09551

r06-].3916 FRA-I,_452 rC)-2,5476 6SP 1125

806 .2632 ORA .4206 8C) .4139 FOP -014

OISTANC( 229.56?

LOt. 223.44 VL 27.300 GAL -I0.10 AZL 9).35 HC4 102.9? SNA I14.68 (CC .2]20_ INC 3.3498 vl 29.505

L(_ 330.43 vP 36.104 GAP -5.14 AZP 69,25 TAL 225.65 TAP 322.6Z RCA 106.12 APO 163.24 v2 34.39T

G? 11.41 ZAL 152.62 ZAP 43.33 (TS)48.52 ZA[ 150.04 (T( 41.01ZAC 91.G6 (TC 269.3? CLP -42.02

OLA 6,40 RAL 70.60 OAO 65_.4 V(L 12.S14 P?H 2.23 YHP 4.800 OPA 53,34 RAP I1].65 (CC 1.5T96

L-I TIN( IN) LAT |NJ LONG |NJ RT ASC IN) AZNTH IN) T|N[ PO CST TIM JNJ Z LAT IN) 2 LONG

2556.27 -Z6.1) 64,)Z 30).98 101,)) 0 55 5 1956.3 -24.30 36.13

4396.16 10.01 206.52 2_,8? 6?.?7 15 ? 29 4196,2 I4.85 199.28

226).97 -Z?.4Z 4).99 _03,68 102.40 2 14 50 1664.0 -25.40 )5.?5

4541.70 19/22 167.42 290.30 66.66 16 21 32 3943.? 15.90 ]80.20

Z040.33 -30.80 25.12 302.70 105.44 ) 26 20 14A0.3 -29.46 16.T6

4)52,1I 22.46 171.27 207,72 63,5) 17 19 32 )752.1 16o72 |64.13

N|0-COU_S_[ (XI[CUTION ACCURACY _IRSIT OET(RMINATION ACCURACY

$GT 519.0 $C_ 408°? SG) 209.8 ST IZ3.0 SR 257.4 S) 5?7.6

RRT .2161 RRF -.5822 RTF -.3255 CRT -.57)2 CRS -.87)4 CST ,1245

SG8 713.6 R23 -.2822 RI) -.5488 LSA 622.0 NSA 166.0 SSA Z5.?

0G| 508.3 962 444,4 THA )?.00 (LJ 260.4 [LZ 96.7 ALF 10?,69

_AUNCH OAT[ NAY 9 1964 FLIGHT TIN( 84.00 ARRIVAL OAT( JUL 3I 1964

HELIO_(N_RIC CONIC

RL 151.01 LAL .00

RP 108.89 LAP o).31

RC ?2.026 GL -I6.I_

PLAN_TO_.(NTRIC CON|C

C3 34.922 VHL 5._0

LNCH AZNTH LN_H ?IN(

90.00 0 16 4

90.00 1) AI 5A

100.00 1 40 12

100.00 15 0 23

II0.O0 Z 5A 49

IJO.O0 16 2 20

0IFF(R(NTIAL C(_WR[CTION6

TO( .0294 TRA -.41)2 TC3 .2568 8AU .2016

ROE -.2341RRA .2008 RC) .14?1FAU .1043I

ro(-I.5647 FRA-I.5000 FC3-2.5850 BSP 1273

80( .2559 ORA .4504 8C3 .4)17 F)P -936

OlSTANC[ 236.151

L(_,. _?.44 VL 23,635 6AL -10.03 AZL 83.40 NCA 106.13 SNA

LOP 333,_0 VP _8.14| GAP -4.1_ AZP 89.04 TAL 226.18 TAP

GP 14.43 ZAL 192.?9 ZAP 46.19 (TS 349.73 ZA( 151.21 (t(

135.05 (CO .20903 INC )°4A65 V| Z9.305

532.31 RCA 100.33 All<) I63.52 V2 34.802

45.70 ZAC 91,90 (TC 269.?1 CLP -46.50

OLA 5.0? RAL ?0.3_ RAO 6_M.4 VI[L 12._02 PTH 2.26 VHP 4.5A7 OPA 30.46 RAP 110.16 (CC 1._347

L-I TIN( IN) LAT |NJ L_ |NJ RT AOC IN) AZNTH IN) TIN( PO C)T TIN IN) 2 LA T fNJ 2 LONG

2515,03 °25.63 62,81 _03.)1 102.02 0 50 19 1935.0 -23.92 54.69

4813.14 10.44 Z03.58 299,56 68.I2 15 Z ? AZl).l 15.31 200.30

2263.1'0 -Z?.lI 42,$6 302.90 103.10 2 l? 56 1661.7 -25.04 54.5?

4558.1'0 19,6) 188.41 299.0_ 67.01 16 ]6 Z? 5959.? 16.57 181.]6

Z030.|0 -30.5) 23.01 301.97 106.]5 3 28 59 1430.2 -Z_.03 15.52

4)65.68 22.86 132.11 29?.4? 65.00 13 ]5 6 3?66.0 J9.J8 164.04

NIO-C(_[ (XI[CUT|ON ACCURACY OIR6]T 0(T(RNINATJON ACCURACY

SGT 500.1 $GR 508,0 SG) )Zl,6 ST ]24.5 SR 2)4,7 60 62|.5

_I_T ,|SZ_ /_ -.6)49 RTr -.205| CRT -.4602 CRS -,0348 C)T -.0454

SG8 ?]_14"R23 -.3200 RI) -.5591 LSA 654.Z M)A 166.4 $SA 23.Z

SG| 041.9 062 466.2 THA 46.06 (LJ 24).4 [LZ ]06.6 ALF 103.09

|64_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19643

LAUNCH OAT[ NAY 0 194,4 FLICi'IT TIN[ It.00 ARRIVAL DATE AUG Z_ 1964

Nt[LX,OCrmTIX"" CONIC 0ZITAPK[ ZiZ.?O3

RL 151o0| LAL .O0 LOL _?.44 YL _7.87| GAL -t._ AZL 93.$3 NCA 1_39.30 SNA 133o30 FCC ._0739 INC 3.$464

lP 108°87 LiP -3.33 LOP $38.?7 YP 38.171 GAP -4.08 AZP M°88 TAL ZZl°St TAP 333°8G RCA 1OT.Z4 APO 163.$$

lC 74.114 &L -IG.77 GP 13.A9 ZAL 13_.93 ZAP 3Z.ll IryS 3_0.99 ZA[ 13_.35 IT F 51°36 ZAC 91.95 [TC Z?0.II

PL4N(TOC[NTRIC CONIC

C3 34,85E VNL 3,88? OLA 5,Z7 RAL ?0.19 RAG 8368.4 Vt[L 11.491 PTH Z.Zl VNP 4.3Z? 0PA 39.6) RAP 108.36 [CC 1.S703

LNCH AZNTH LPK_H TIN[ L-I TIN£ IN| LiT |NJ LCNG IN| RT A$C IN| AZMTH |NJ TIRE _ CIT TIN IN| Z I.AT IN| Z LONG

90.00 D 20 J 1314. J0 -23,33 1|.38 301.?9 IDl._9 I I 33 191A.1 -13.33 33.1_

90.00 13 36 41 4830.14 18.87 I01.64 Z99.41 M.49 14 37 lZ AES0.1 15.?8 Z01.33

100.00 I 45 31 Z143.71 -ZA.00 41.1t $01.4Z 105.?7" Z ZJ IS 1843.? *14.64 ]).03

100.00 14 83 5_ 4373.73 lO.D? 189.41 Z|38.99 67.37 16 11 49 3973°8 16.83 181.11

110.00 Z ST A? lOlZ. 31 -30,Z0 EZ.S$ 301,$6 106.83 3 31 EO IalZ.3 oZ?.60 14.30

110.00 13 38 6 4379.95 Z3.Z9 173.00 Z97.$3 64.Z4 17 I1 6 3??9.9 19.84 163,77

011rflrRI[NTIAL C(_RIrCTI{_il NI0-C(_I_9 Ir [XI[CUTION ACCURACY (_81T OI[TERNINATION ACCURACY

TDI[ .00_hD TRA -.447_ TC3 .ZO34 8AU .1_? 8GT 4_8.4 IM 3_0.9 8G3 334.3 ST 131.4 _q Z0fl.? $$ 667.1

ROt -.Z049 RRA .Z181 RC$ .3773 Irau ,11416 RRT ,0511 RRF -.MSZ RTF -.0493 CRT -,3191 CRS -.8Z77 CST -.Z477

FOl[-l.?tO? IrRA-l.63t7 F¢3-Z.lSZZ 8SP IZ?Z $G8 ?18.3 Rl$ -.1987 RI3 -.6339 L3A 690.3 NSA J?0.1 SSA ZZ.&

BOll .Z049 BRA .49tS? BC3 .4198 Irlp -1049 $81 353.4 SGI A93.6 THA ?0.31 ELl 113.9 EL| 110,9 ALF 105.68

Vl Z�.SOS

VZ 3A.80T

CAP -31.Zl

LAUNCH OAT( NAY O I_H)4 FLIGHT T|I4[ 83,00 ARRIVAL OAT( AUG 4 1964

HCLIOC[NTRJC CONIC

RL 131.01LAL .00

RP 108.13 LAP -3,$7

RC ?8.AZ? GL -J?.3t

PLAN_T_[NTRIC CONIC

¢3 _4.3t9 VNL 3.119

iNC, 4ZNTN L_KN TIRE

• 0.00 0 £4 Z]

90.00 13 31 31

100.00 J 41 33

I00.00 14 31 I

J]O,O0 3 I 10

110.00 |3 54 14

0XSTANC[ _49.Zll

LOt. _?.A4 VL 17.997 GAL -9.99 AZL _$.tS HCA IIZ.46 SNA 13S.SO [CC .Z0348 INC 3.6303 vl 19.S03

LOP 339.94 VP _,HH_ GAP -3.49 AZP $9.60 TAL I_6.81 TAP _9.Z? RCA 107.63 APO 163.34 V_ _4.813

GP Jt.5_ ZAJ. J_Z.41 ZAP S?.?_ ITS 33_._I ZA[ J3_.34 [?[ _B,O4 ZAC 9_.97 [TC 178.36 CAP -3_.13

O_A 4.tl RAL _0.13 RA0 83M.4 _q[L 11.481 PTH Z._6 VHP 4.139 DPA 40.83 RAP 106.13 [CC 1.5861

L-| TIN_ INJ _AT INJ LONG |NJ RT A$C JNJ AZNTN |NJ TIM_ PO CST TIN INJ _ LAT INJ _ LONG

1485,£$ -ZS.Zl 38.93 301.31 103.34 | 3 33 1983._ -13.11 5].88

4947,31 18.19 Z08.?Z 199.$3 68,16 |4 31 39 4147.3 16.13 ?OZ.3?

Z£13.79 -18,47 $9.77 301.86 104,43 Z 14 37 It13.8 *Z4.ZZ $|.69

4391.911 Z0.49 190,44 198,84 6?,73 16 ? 33 _99Z.0 17.30 183,10

1_4.49 -19.84 Zl.l? _00.87 |07.30 3 _4 _4 1594.3 -Z?.16 13.10

4394,0t _$.71 173,$9 191._1 64.1_ 17 ? _9 $794.1 Z0.09 166.61

_81T O[T[RNXNATION ACCURACY

ST 14?,7 _R 183.4 SS 7|0.?

CRT -.18Z? CRS -.7880 CST -.4613

LIA ?18.3 NSA IZl.l SSA ZZ.I

£L1 187.) £LZ 1_2._ Air 108,_

OI;rERENTIAL CCRR[C?|ONS #|0-(Ot,IRSl[ [I(I[CUTXOI ACCURACY

TO[ -.03_0 TRA -.4_01 TC_ .JS?l _AU .1_3 8GT S08.l $_ 335.3 9G_ _86.3

RO[ -.1739 R_A ._01 RC3 ,4097 FAU .JZSll R_T -,0910 RRtr -.7303 RTF .|416

FD[-1.9374 _RA-J.lO19 FC3-$.IOII 8lP 1314 $GB 733.? R_$ ,1813 R13 -.7113

80£ ._?l? MA .3411 _C_ .4_11 r_P -;1_4 $11 3_g.l $G_ 497.4 THA llZ.AI

LAUNCH OAT[ NAY 8 1964 FLIGHT Tim[ 90.00 ARRIVAL OAT[ AUG S 1_6,

H[LIO(ENTRIC C(_llC D|STANC[ _33.709

RL _31.0| LiL .00 LOt_ _7.44 VL 17.914 GAL -9.81 AZL 93.?t HCA 113.83 9NA |33.63 [CC .Z0391 XNC 3.?590

RP 108.85 LAP -3.39 LOP 343.11 VP 3t._13 GAP *_.93 AZP 88._7 TAL _ZS.94 TAP 34_.36 RCA 107.99 APO 168._?

RC 7_.660 GL -17.97 GP IT.?| ZAL 131.10 ZiP 6Z.?l ITS 333.76 ZA[ 134.03 IT[ 83.71 ZAC 93.GZ [TC _71.03

PLAI_TO([NTR/C CONIC

C_ _4,160 VHL 3.843 OLA 4,05 RAL 70.13 RAO $3_.3 VEL 11.4?] PTH l.ll VHP _,983 QPA 4_,08 RAP 103._6

iNCH 4ZNTH LhI_H TIN_ L-I T|N_ INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ T|M_ PO CIT TIN INJ _ LiT

90.00 0 19 8 1471.19 -Z4.1? 35.48 _OI.98 10_.99 l 10 18 1871._ -Z_.?0

_O.0O l) Z? ZO Alea,$i 19.71 l|0.83 199.40 t�.ll 14 48 13 A_li.I 18.71

lO0.OO I 31 ZO IZ03.10 -ll. JI 38.39 3OI.60 JDS.O$ I 19 4 1e4_3.1 -13+79

100.00 14 46 47 4808.$3 ZO.gZ 191.49 199._0 68.13 16 $ 33 4008.6 17.77

110.00 3 4 58 197t.30 -19,47 lO.00 300.4? 108.16 3 3? S| 1378,3 -16.?0

110.00 |3 30 40 _ 4401.31 14.13 174.80 197.38 63.0_ l? 4 9 3808.3 Z0.S6

OXr;[R[HTIAL C_q'RECTIONS N|0-_[ [_I[CUT|ON ACCURACY

TO[ -.0740 TRA -.3418 TC3 .0t18 8AU .Z033 $GT $41.? IGR 383.0 SG3 417.4

RO[ -.1403 RR4 .1448 RC3 .4409 FAU .1318_ R_? -,lS50 _ -,??I0 RTF .3380

ro£-z.1381 FRA-I°9370 FC3o_,3410 8SP 1433 _ 797,3 RE3 .1313 R13 -,74._

80£ .1388 eRA ,S940 BC$ ,4431 FIP -IZG3 SGI 834,Z SGI 483.1 THA lZ6.6I

vl 19.505

vZ 34.810

CLP -6|.14

[CC I.S6ZZ

IN| Z LONG

50.48

_03.44

_0.38

184.1J

11.91

167.47

QtBIT O(T£RNINATION ACCURACY

ST 173.$ lR 138.1 $S 754.6

CRT -.0330 CRS o.?_39 CST -.6331

LSA 77|,1 NSA 171,8 $$A _1.3

ILl 17t,3 [LZ lSS.0 ALF 167.36

L_U_:N OM_[ NAY t IH4 FLIGH? TIN[ 91.00 ARRIVAL OATE AUG 8 1964

H(LXOC[kTRIC CONIC DISTANt[ _8_.164

RL 151.01 LAL .DO LOt. _1.44 VL I?,913 GAL -9.73 AZL 93.87 NCA 118.?9 1NA |$5.?0 [CC .10133

RP 104.11 LAP -3.$9 LOP _14t.19 VP _1._18 GAP -l._ AZP _,13 TAL I16.94 TAP 343.T$ RCA 108.ZS

RC /O,91£ GL -18,el GP 18,91 Zak 131,M ZAP 87,93 [T! $33,31ZA[ 134,33 £T[ 74,13 ZAC 96,11

_L_XKTOCENTRZC CONIC

C$ _$.931 VHL 3.113 OLA 3,41 NiL ?0.1? RA0 19_,_ rill 1Z,4_ PTH - Z._3 VtiP ).838 OPA 43,_

LN_H AZNTN LN_H TJI_ L-I TJI4[ |NJ LAT ZNJ L_lt_ |NJ RT A$C |NJ AZNTH |NJ TJM_ PO CST TZN

• 0.00 0 34 IS _490.?1 -14,31 3?,0| )01,71 104,14 J J3 9 1t30,?

_O,00 15 13 Z 4|1_1,9| _.13 lJ|,_N_ 199,33 $8,87 IA 44 13 AZll,9

IOO,00 1 3? 14 I|93,_1 -_9,73 _,97 _01,$4 103,?4 I 3_ 3T 1383,t

1OO.00 14 41 47 4113.iS I1._3 1_1_.31 199.08 _.3t 13 39 33 4013.7

I10.00 3 9 t 1959,16 -_.07 18.?1 _lO0.|? 108.13 3 41 4? 1338.Z

110.O0 IS 4? _ 44Z3.47 £4,33 1?S.73 It?,Sl 43,44 l? i 6 $813.3

|NC 3.8?38 vl Z�.SO5

A_O 16_.16 VZ 34,817

[TC Z71.39 CAP -$6.50

OX;rE_[XTIAL CCIIRI[CT|OXS X|OoC0U¢ll[ £XI[CuT|GN ACCURACY

TO[ ".J_3J ?RA -.eO0? TC9 *,0_O 8AU ,_144 9GT _OS._ _ 814,0 $G$ A44._

RO[ -.I033 /IRA .£$19 RC3 ,4719 FAU .1J816 RRT -,41Z9 _ -,8033 RTF .314Z

FO[-Z.)401 FRA-_,0437 rC3-3.3307 8_P 1t_0 I_ 811.Z R_3 .1333 RI3 -.7991

80[ .183t IRA .833_ 9C3 .47_8 rlP -1333 8G1 ?14.? 9Gl 48?,0 THA 134.01

RAP lOl.Zl [CC I._4

/NJ Z LAT IN| _ LONG

-Z_.Z6 49.0Y

17._0 Z04.33

-Z$.34 19.00

19.ZS 183.15

*Zt. Z3 10.69

11.03 188.37

ORAIT 0[T[RNINAT|ON ACCURACY

9T |IS.0 M 118.8 S$ ?84.6

CRT -.0140 CRS -.8193 CIT -.?_89

LIA 813.8 NSA !71.4 $$A 10.9

ILl Z16,| [LZ IZg.8 ALF J?8.T]

18Ai



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

t.AUmCH OAT[ NAY $ 1911,4 FLIGHT TI146 94.00 ARRIVAL 0AYE AUG 10 1t64

HELIOCICNTRI C CONIC

RL 151.01 LAL .00

RP 101.Yl LAP -$.$0

RC 63.17J GL -19.•l

PLANdr T_[NYm 1C CONIC

C3 33.711 t/HI. 5.806

LNCI4 AZNTH bP4_H TIN[

60.00 O 40 0

|)0.00 IS 11 S4

100.00 • • ST

100,00 14 _ 58

1|0.00 3 15 4f

ll0.O0 IS 44 16

01STAI_EE 166. $86

LOt. ZZT.4A Vl. •1.1•6 GAl. -6.15 AlL 94.D0 NCA I1_1.86 _IA 135.1• [CC .Z010• INC 3.1i5Y vI •9.505

LOP 341.46 VP _1.131 GAP -1.17 A•P t7.11 TAL Z16.81 TAP $46.?8 RCA 106.44 APO 163,00 v• 34.135

GP ZO.O4 ZAI. ISl.ll ZAP ?Z.t9 [T$ 35i.99 ZA[ 154.15 [T lr aS.D1 ZAC 9Y.•• [YC •?•.IS CLP -?1.86

OLA •.75 mAL TO.AS RAO 6516.) V[L 16.4§3 PTH Z,E5 VNP 3.?64 OPA 44.S0 RAP t8.$8 [CC 1.5540

L-I TIN[ INJ LAT INJ LGNG INJ IT A$C INJ AZNTH ZNJ TIN(, POCST TIN INJ _ LAT |NJ _ LC_I&

• 4_1.58 -_4,1_ 5S.SI 301.$4 10_.30 I LDO 18 18•1.i -•1.?¢ 47.6_

4901,?l _,58 21].1J 188.80 ?0.1Z 14 40 }6 430|.6 I?.T0 •05.11

• 16Et06 -_5,$S $5,S$ 301.15 105.40 Z $8 40 1561.1 -••.66 •?.61

4643.51 ZI.Yi 195.11 198.$Z 6J.01 15 56 ZZ 4043.5 16.74 166.•5

1958.15 -18,65 11.41 t8J.85 IO9,50 3 46 8 153J.5 -£$.YZ J.45

4458,10 64,88 J15.75 181.81 65.86 15 56 15 5858.1 ZI.S• I6i.SZ

OR81T 0CT£RN|NATION ACCURACY

_T 668.Z SR 106.Z |S 655.g

CRY -.115| CRS -.d545 CSY -.6666

LSA 865.4 NIA 110.? 6SA •0.•

[LI E66.S £LZ 105.4 ALT 176.0Y

01rF[R£NTIAL CQ_IICCTI(:I4$

r0[ -.11341 rRA *.6_3 YC$ -.1114 _AU .£330

RO[ -.06t4| RRA .AN R¢5 .$0_t rAU .14518

FO[-•.SI41 rRA-E,J$|4 FC$-3o1311 8V LP0JI

80[ ,| 866 MA .?1 ?7 8C3 ,Slit fSP -1444

NXO-C._UdlIMC £Z£CUTfoN ACCURACY

SGY 681.4 SGR 643.6 SG$ 468.Z

RRY -.5434 RRIr -.8641 RTF .6488

S_ 949.0 RZ3 .1400 813 -.830P

661 834,0 SG_ 451.4 YflA 158.ZI

LAUNCH DAYI[ NAY 6 J_4 IrLIG//Y T|_I_ _.00 ARRIVAL OAT[ AUG 1• /964

H[LJO_[NTRJC CONIC

RL JS],OJ.LAL .00

mP 10_,78 _AP -3.31

PLAN_TO_[NYR_C C_JC

C3 _$.50£ vH_ S.?18

LNCH AZNTN _NCH TIN[

_0.00 0 41 15

_0.00 13 14 hi

i00.00 _ 6 33

100.00 14 35 IS

IJO.OO $ 18 0

110.00 15 41 I1

LC_ J_1.44 VL Zl.SZZ GAL

LOP 391.04 VP M._AZ G_P

6P _].ZI Z_L 130.3# Z_P

DES?ARC[ Z?A.INtI

-8.95 AZL N.13 KA IZ_.J3 l_A 135.6_ £CC .18886 INC A.J_65 vl •9.505

-1._ AZP 87.82 TAL 7_6.$8 TAP $SI.?Z RCA 108,57 APO 16Z.8| vZ _4.843

18.13 [Yl 3_kJ.?J ZNE JSS.AJ [T[ 91.80 ZAC 98.35 EYe _?_.?Z CLP -??.tS

OLA _,08 NA_ ?0.74 NAO 89841.3 VlEL JZ.445 PTH £._5 VHP 3,?00 DPA 4_.65 NAP 95.41 [CC J.5514

L-I 1114_ INJ LAT |NJ _ONG INJ RT AiC INJ AZI, ITH ;iJ TI14_ PO CST Y|N INJ •LAT |NJ _ LONG

1405. Sl -13,?0 53.83 3OI,45 10S,J? 1 _6 El 1805.5 -_1.•8 46.11

4881.?O 11,O5 _14,41 300,15 10.61 14 $6 53 43_1.7 18._1 _O6._5

1140,05 -14,81 34.03 301.05 10T,0f _ 44 13 IS40.0 -ZZ.34 •6.16

46if,40 _,14 |84,N _88.M 6_.$0 15 SZ 57 406_.4 19,_5 187.4•

1818.55 -18,18 11,06 _1.8£ 110.18 3 51 O 1519.5 -•5.16 8.16

4435,_ _S,4S l??,ll ltl,ll 66.$7 16 55 33 $655.7 £Z.06 170._4

_81T DETERMINATION ACCURACY

ST 3_1.? _il 66,? _$ 867.6

CRT -.3151 CRS -.136J CST -.8860

LSA 911.4 NlA 168.7 $SA 19.5

ELI 3_.1 EL• 64.5 ALF 114,61

0I_F[R[NT|A_ COilN(CT|CKI

Y0[ -.•511 TRA -.?_NI4 YeS -._75 8AU ._580

RO[ -.0358 RNA .1734 RC$ .5£83 FAU .14J$$

F0[-I.6500 rWA-l.l?18 rC3-S.8588 8_P _410

B0[ .£554 MA .?814 8C$ .S161FSP -1506

NI0-¢.._URI_ Ev_rCUTlON ACCURACY

SG? 818,1 SGR 61_.? SG3 485,2

i_f -.l!415 RRI r -,8585 RTF .7437

SGB 1056.4 R_3 .1351 813 -.6631

SGI 86_.0 SGZ 456.5 THA 143.55

LAUNCH OAT[ MAY 8 1964 FLJGHT TJN( J6.OD ARRIVAL DATE AUG 14 1664

N[LJ_[NTRI{ CONIC

eL J51,01LAL .0O

mP 10_.73 LAP -$.$_

PLAN_T_[NTRIC CONIC

C3 33.308,VHL 5.771

LNCff AZNTH _N_H TIH(

_0.00 0 55 ?

90.00 13 10 49

IO0.O0 Z 15 $

IO0.O0 14 31 $Z

110.00 _ •4 44

110.00 15 36 Z_

01_F[R[NYIAL CORRI[CTION$

T0[ +.3_51 TRA -.ll4S TC$ -.3381 8AU ,E6_O

R0[ .0064 RRA .•?16 RC3 .5540 FAU .15165

FO[-Z.?¢•6 FRA-_.1851 FC3-$.6416 BlIP Z886

80[ .3•59 MA .6605 8C3 .6491 rip -1554

0IS?AliCE _61.343

LOL Z27.44 VL •7o81_ GAL -_.45 AZL 94._? HCA 1_8°30 SNA 135°6I [CC .IJ811 INC 4.•660 Yl •_,_0_

LOP 353,81 YP 38°_43 GAP -.90 AZP 67.35 TAL Z_6.Z6 TAP $54.$6 RCA 10_.65 APO 16•.57 V• 34._5Z

GP ZZ.38 ZAL 149.68 ZAP 8$.|9 [YS .?ZZA[ lSJ,J5 [Y[ 100.06 ZAC 99,51 EYe _Y3.•6 CLP -n_.$3

0LA 1.36 RAL ?J.09 RAO 6S6_,3 V[L 11,431 PTH Z,Z5 VHP $,665 OPA 46.15 RAP tZ.41 (CC !.5461

_-1T|NI[ |NJ LAT |NJ LOIk_ _NJ RT A$C INJ AZNTH JNJ 11141 PO CST TIN |NJ •LAT |NJ _ _ONG

• $61._3 -Z$,ES 5Z.SZ 3OI.44 106.66 1 $Z 49 I?gl.t -•0.?$ 44,54

4943.05 •1.51 Z15.86 300.61 ?1.14 14 53 11 4543.0 16.75 •08.•6

1116.86 -_4.44 S_.47 301.05 101.16 Z 50 ZZ 1516.6 *•1.16 t4.66

458•,65 ZZ.?Z 1_.E$ 300.15 ?0.06 15 49 $5 4081.6 19.79 188,68

1868.61 -Z?.?O 14.65 _98.76 110.68 5 56 15 1198.6 -•4.61 6.84

447_.45 _5.8_ l?8.tNI _88.16 66.90 16 51 55 38?3.4 Z_.56 171.43

N|O-C(X/41K (vlrCUT10d ACCURACY C_BIT 0(TERt41NATZON ACCURACY

SGT 854.6 $_ _,4 SG$ 49?.0 ST 404.6 SR 65.0 IS 900.0

RRT -.?1_6 RI_ o.8?6? RTF .8074 CRT -.6116 CRS ,Z73_ CSY -.616?

SGe 1181.6 R_S ._56 R15 -.8877 LSA 9?5.6 NSA 168.3 SSA 16.?

SOl 1105.4 S_Z 4Z2.6 THA 141.11 ELl 408.1 £LZ 66.0 A_r i?_.36

LAUNCH OAT[ NAY 8 1964 fLZf,_Y Tile[ 100.00 ARRIVAL OAT[ AUG 16 1664

HELIO_[NTRIC CONIC

RL 151.01LAL .00

RP 108.Y0 LAP -$.51

NC _O.04f G_ -f1.64

_AN£YOC£NTRIC CONIC

C5 $3.16_ VffL 5.756

_NC_ AZ_y_ _N<_ Yl_

90,OO I O 4•

im.oo 13 8 40

IOO.OO Z E_ 17

J_O.DO Id _7 46

110,00 3 $J 6

310.OO 15 $5 J_

0ISTAI_[ flY.i??

L(_ 1_?.4A Yb _7.6_6 GAL -8.$5 AZL 8A.4E _A 151.47 SNA. 135.49 [CO ,IJ?8? I_ 4,4••5 VI •9.505

LOP _J8,88 vP _._40 GAP -.45 AZP 67.07 TAL. Z_5.8_ TAP 357.30 RCA 106.(14| APO 16_.$0 V• 34.861

GP 13.56 ZA_ |48.08 ZAP _.0_ ITS _,11 ZA[ 150.46 £Y( 101.48 ZAC |00.68 [TC •73.65 C_P -8?.gZ

0La .54 RA_ 11.56 RA0 65441.3 V£L 11,430 PY_ Z.Z5 VHP S.6_? OPA 4Y.BZ RAP 69.44

L-[ TIN( ZNJ LAT |NJ _ON_ INJ R? A$C [NJ A_fATH [NJ TIN( PO CST TIN _NJ E LAY

Z353,3_ oZZ.1£ 30,e0 301.5_ 107._? I $8 5? 1755.4 -Z0.I 3

AIH_.E3 L_,03 Z1?,31 301.18 11.14 14 18 16 4666.E 1_.33

L_[_8_,EO -_$.8_ 30.8_ 301.09 108.48 Z 57 ID 1481.Z -•1.11

A_4,_ Z5,ZZ J87,68 300.?4 ?0,65 J5 A6 JO 4104.6 20.3?

J818._0 -_7.]6 16.J7 _9.18 |J1.$1 4 2 _3 J_16.6 -23.J8

448_,61 16,44 180,_ _88,_8 61.50 16 $0 16 _81o8 Z).16

01_F[RI[N?|AL C_I[C?_CN6

TO[ -,407_ 7RA -.6856 YC$ -.45_? 8AU .5_1_

RO[ .03fl NRA .•115 RC$ .5158 FAU .15155

F0[-•.1685 FRA-•,I"rO$ FC$-$,_HIOO B6P 3319

BO[ .40_ 8RA ,955? 8C$ .?$08 F6P -|56_

NI0oC_URJME £X£CUT/_N ACCURACY

6GT 1J08.0 _ ?J?,J $G) 500°8

RRT -.76_8 _ -.8850 NTF .6486

SGe I618.9 R_$ ,1196 R13 -.9OS$

$GI IE54.1 $GZ 409.6 THA 150._4

£CC 1.5453

INJ E LONG

4•.89

•0_.14

Z_.11

J_0.06

5.44

J_•.64

CA'SJT D[T£_INAT]ON ACCURACY

ST 486.J SR 93.g $$ g16.3

CRT -.6410 CRS .6140 CST -.9365

LSA 1036.9 NSA 166.8 SSA 17.8

[LI 49•.6 [LZ 50.0 ALF 170.67

1847



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964>

LAUNCH DATE NAY B 1964 rLZGHT rl_ IOZ.O0 ARRIVAL OAT( AUG J8 ]964

HELIOCENTRIC CCUIIC

RL lSJ.Ol LAL .00

RP ]08.67 LAP -3.27

RC 91.357 GL -21.56

PLAN4[TOC(NTRIC CONIC

C5 31.986 VHL 3.743

LNCH AZNTH LNCN TIM(

90.00 ] 9 S

90.00 13 Z 19

100.00 Z 50 16

100.00 14 13 48

J10o00 3 38 IO

JlO,00 J5 3Z 24

0;SrANCE 193.983

LOL _?,44 VL Z7,876 OAL -9,13 AZL 94.59 HCA 134,65 SJ44

LOP Z.17 VP 38.834 GAP -.01 AZP 86.77 TAL 215.30 TAP

GP Z4,76 ZAL 148.18 ZAP 9Z.79 CT$ 4.96 ZAC 148.]3 (YC

139,34 ECC .J9701 INC 4.5930 vJ Zg. SD_

359.94 RCA IOB.6T AP<) 16Z,OD ¥Z $4,8TZ

|J3.91 Z4C 101.90 ETC 174.34 CLP -93.0?

OLA -.31 RAL 11.03 RA0 8568.3 VCL 11.424 PTH 2.15 VNP 3.675 OPA 48.88

L-| TIH( IN) LAY IN) LONG IN) RT ASC |HI AZHTH IHJ T1144_ I_) CIT TIH

2327,63 -ZZ.]4 48.77 501.67 108.J2 ] 47 33 1727.6

4911,75 22.56 219.05 N)1,87 ?Z.4Z 14 25 30 4311.?

Z065.75 -13.34 29,07 50|,13 ]09.23 3 4 42 1463.?

4728.88 23.?6 199.19 30),45 ?l.AJ 13 42 37 41Z8.9

1853.19 -26.55 1J.59 299,89 112.36 4 9 4 1233.2

45J4,)8 26.99 I81.68 _D0,13 68,18 J6 47 38 3914.2

OITF(R(N?IAL C(_RECTION$

TO( -,4970 TRA -.9742 TC3 -.3684 8AU .3617

ROE ,0775 RRA .Z753 RC3 .5914 FAU .14998

F0[-2.9381 TRA-Z.1235 FC3-3.9364 BIP 3915

80[ .3030 MA 1.0113 8C3 .8103 FSP -1388

N/O-COuRS( EXECUTION ACCURACV

SGT 127|,5 8GR 736.8 SG3 500,3

RRT -.7993 RRF -.9095 RTF ,978|

S_ 1469.6 R23 .Z164 RI3 -.9195

SGI 1414.6 SG2 398.0 ?HA 131,92

R4P 86.59 ECC l.f14Z9

IHJ 2 LAT INJ 2 LOqG

-19.46 41.J3

)9.94 2]1.3_

-ZO.3O 21.4_

20.99 19i.59

-23.19 3,96

Z3,78 173.98

(_t'81T OETERNIN4TION ACCURACY

ST 5?5.5 6R Jl4.B SS 9_5.2

CRT -.9497 CRS .8J71 CST -.9499

LSA i107.0 NSA 165.3 SSA 16,9

ELI 585.8 (LZ 39.3 ALF 169.23

LAUNCH OATE NAY 8 J964 fLIGHT YiH( 104.00 ARRIVAL DATE AUG ZO J964

H(LIOCENTRIC CONIC

RL ISl.0I kAk .(30

RP 108.64 LAP -3.21

RC 94,870 Gk -23.57

PLAN(rO_ENTRZC CONIC

C3 _2,880 VHL 5.734

LNCH AZNTH LI_H ?;;4(

90,00 ] 18 13

gO.00 12 S? 3?

IO0.O0 Z 39 !0

|00.00 14 18 ]3

llO,OO _ 48 3

110.00 15 29 g

OISY_N(E _,160

LC¢ _7.44 VL 27.851 GAL -9,|1 AZL 94.?B h_A i37.82 )HA 135.14 (CC ,J9816 INC 4.7834 V] 29.505

LOP 5.34 VP 38.E16 GAP .41 AZP 86.45 TAL 224.69 TAP 2.5I RCA 108.62 APO 161.67 v2 34.881

GP 26.01ZAL |47,17 ZAP 97.12 CY$ 7,27 ZAC 146,0Z (TC 119.33 ZAC 103.|7 [TC 274,81CLP -98.04

OLA -).17 RAL ?2.6| RAO 8568.3 VEL IZ.4_ PTH 2,14 VIAP 3.?|8 0P4 49.96

L-| Y|I4( |NJ LAT IN) LONG IN) RT ASC IN) A_4YH IN) TIN( PO CST TIN

2197,5J -Zl,49 46._0 _1,91 108.89 I 56 4Z 1697.S

501P0.25 23.13 210.94 $02.71 ?).ZO 14 21 18 4420.2

ZO$?.OZ -21.68 27.19 3OI.48 110,01 5 13 7 1437.0

4753,98 24,34 Z01,10 3OZ,)G ?Z,09 15 39 49 4IS6.O

1817.84 -25.88 8,91 300,01 ll3.I5 4 IS 31 1217.6

4558.11 17,59 |93,19 301.02 68.96 l_ 44 47 5938.1

OlFFERCNTIAL CCRRECTIONS

TOE -.5928 TRA-I.O_4S TC3 -,I_82G 0AU .4001

ROE .JI37 RRA ,2676 RC3 .6010 FAU .14571

FO[-2.9617 FRA-2.0290 FC3-3.8368 BIP 4450

BO[ ,8038 8RA 1.0879 8C) ,9101TSP -1349

HIO-COU_Si£ £X£CUTICN ACCURACV

SGT 1440,3 )GR 749.0 8G3 490,3

RRT -.8248 RRF -,9209 RTF .8971

St_ 1615.4 R23 ,2172 RI3 -.9275

$61 1fl76,6 SG2 387.1 THA 155.19

RAP 83,92 [CC I,_AIJ

IN) Z LAT INJ 2 LONG

-18.7] 39.23

Z0.61 Z13.18

-19.75 19.63

21.66 193.32

-22.52 2.37

24,47 t75,49

ORBIT DETERN/NMTION ACCURACY

8Y 6?1.8 8R 140.6 S) 971.4

CRT -.8860 CRS .9118 CIT -.9390

kS4 ii78.0 NSA 163.9 SSA 15.8

[LJ 686.0 EL2 23.0 ALF JG8,33

LAUNCH DATE NAY 8 191,4 FLIGHT TIN( 106.00 ARRIVAL DATE AUG 22 J964

HELIOCENTRIC (l_llC

RL JSJ.O| kAk .00

RP 108,60 LaP -3.1A

RC 96.888 GL -24.70

PLAN[TO_(NTRIC CONIC

C3 31.834 VNL 5.?30

LNCH AZN?_ L_H TIN(

90.00 1 28 31

90.00 12 32 Z6

I00.00 2 49 ?

lO0.O0 14 14 31

110.00 3 34 53

liD.DO 15 23 39

OISTANC( 306.312

LOL ZZT.4A VL 27.822 GAL -8.98 AZL 93.00 HCA 141.00 SJ4A 134.92 (CC .19557 INC 4.9987 v] 29.505

LOP 8.54 VP 38.215 GAP .81 AZP 86.11 TAL 213.99 TAP 4.99 RCA 108.54 JP@ 161.31 VZ $4,893

GP 27,34 ZAL 146.03 lap 101,35 [YS 9.74 ZAC 143,49 CTC 11_.88 Z4C 104.54 CYC 275.14 CLP-IO2.SD

OCA -2.32 RAL ?3,2? RA0 $5M,3 VEL 12,418 PTH Z.24 VNP 3,785 OPA Sl.II

L-I TIN( IN) LAT IN) LONG INJ RT ASC IHJ AZNYH IN) YINE PO C8Y 11_

1284.§0 -Z0.73 44,6? 302.26 109,Y1 2 6 36 1664.5

S032.53 23.73 223,11 503.?1 74.12 14 16 39 4452.3

2003,_0 -2|.94 25.16 _1.79 110.83 3 22 31 1403.6

4788.68 24.9? 203,16 303.32 73.01 IS 34 38 4186.?

1799.74 -15,11 8.|0 3_0.35 113.98 4 24 SZ 1199.7

4565,31 28,24 185.13 50Z,09 89,88 16 A| 40 3965,3

OIFF(R(NTIAL CORRI[CT|ONS

?O( -.6982 TRA-I.1340 TC3 -,7831BAU .4393

R0( .1_25 RRA .2583 RC3 .6103 FAU .14031

TOE-Z.9?]Z rRA-I,�Z2I rc3-3,6999 8SP S011

8OE .7127 8RA 1.1631 8C3 1.0008 rsp *lSJ?

HIO-COUR$( EXECUTION ACCURACY

SO? 161Z.0 s(4t 761,1 S03 A??.2

RRT -.9438 RRIr -.83|S Rrr .9104

$_ I?gZ,? R23 .ZZ_3 Rl3 -.9343

SGI 1742.1 $GZ 3?8.0 THA 157.14

RAP 81.47 ECC 1.3404

IN) 2 L&T IN) 2 LONG

-17.87 37.17

21.35 215,26

-18,9] IT.6?

22.4D 195.30

-21.67 .63

_5.23 171.24

CI_SIT DCTERHINATION ACCURACY

ST 77_.4 IR 172.3 9S 990.7

CRT -,9961CRS .9885 CIT -.96_6

LSA 1259.2 NSA 162,8 $$4 14.6

(LJ ?94.2 CL2 14.8 ALF 167.§]

LAUNCN OAT( NAY 8 J_A FLIGelT TIN( I09.00 ARRIVAL OATE AUG 24 1964

H£LIOCENTRIC CONIC

RL |51,01 LAL .00

RP 108.37 LAP -3.07

RC 99.308 GL -23,97

PLAN(TOC[NYRIC CCNIC

C3 32,173 VHL 5.733

LNCH AZNTH LN_H TIN_

90.00 1 A0 39

9(3,00 12 46 33

I00,00 3 O _1

100.00 14 9 }Z

110.00 4 4 _0

II0.00 IS 21 32

OIITAN(( 312,7_8

LCL _7.44 VL 27.790 GAL -8.83 AZL 95,25 HC_ 144.I8 8_44

LOP 11,73 VP 34_.LD0_ GAP 1._1 AZP 85,74 TAb 223,_3 TAP

GP 28._1ZAL 144.73 ZAP 105.1£ £T8 12.40 ZAC 140.84 (T(

134,68 (CO .19495 i_ 5.2459 Vl 29.S03

7.40 RCA 108,42 APO 180.93 V2 34.805

127,3l ZAC 106,04 CTC 27S,62 CLP-107.31

0LA *3.5J RAL 74,01 RAO 65M.3 V[L IZ.4Z0 PYM Z.Z4 VHP 3.87? OPA 52.39

L-1 Y|N_ IN) LAT |NJ L(:NG IN) RT ASC IN) AZ14TH IN) TIH( PO CST TIM

2227.83 *19,89 4_.33 302.71 110.58 2 17 A6 1627.9

$089.73 24,4_ 2_5.13 $04,91 75,21 14 II 12 4488.7

1970.8Z -_!.08 ff,95 30_.23 Ill.?0 3 33 12 1370,8

49l£,0? Z5.45 205.5? $04.54 74.10 15 _9 54 4_2.1

1 ?68.93 o14,16 6,15 300.?5 !14,86 4 34 19' 1169o0

4596.69 18.95 I_?.L_I 303.3? ?0,98 16 39 g 3995,?

01FF[R(NYJAL COPR(Ct/ON$

TOE °._078 TRA-I.IIII TC3 -.8_6 BAU .4?74

R0[ .1t24 RRA .2431 RC3 .6134 FAU ,13318

FO[-2,9534 FRA-1.?88_ FCA-3,_O?A 88P 534?

80( .8_04 8RA !.2356 8C3 1.0883 FIP -1454

N/0-_[ EXECUTION ACCURACY

$GT i?B£.9 $G_ ?69.3 $63 458.0

RifT -.857_ RRlr -.940? RY_ .9195

$68 19AI.8 R23 .2263 R|3 -.9391

)GJ 1906.J )GZ 370.S TH4 138,86

RAP ?8.25 (CC I.S410

[NJ 2 LAT IN) Z LONG

-]6,91 34,92

22,15 217,69

-17.94 18o54

23.22 197,6i

-20.70 338.?9

26.08 1Yg.Z9

_RBIT OCT(RNINATION ACCUPM4CY

ST 885.9 8R 20?.0 $$ 1005.B

CRT -.996J CRS .9810 CST -.9?06

L$A |346,& HI& 162.0 $$A 13.4

£11 909.6 CL2 17.8 ALF J66.90

18A8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 19643

LAUNCH 0JT[ NAY 8 1964 FLZf_IT TIN£ |i0.00 ARR|VAL DATE AUG 26 ]964

H[LIOCENTRIC CON ZC

RL 151*01LAL .00

RP 1OR.S3 LAP -2.98

RC I01.130 GL -ZT.4I

PLANCTOC[NTRJC C(_JJC

C5 _.031 VHL 5.748

LNCH AZNTH LN4_H T_I_

• 0,00 ! S4 8

• 0.00 lZ 39 4|

JO0.O0 ) ]$ 9

]00.00 14 $ 19

110.00 4 IS 9

IJ0.00 IS 18 4¢

0IFFER2NT|AL C(_I_CT|(_8

TOE -.9310 TRA-I.Z885 TC3 -.9910 8AU .SISl

R0[ .Z389 RRA .2304 RC3 ,8J37 FAU .lZ$11

F0[-2.9260 FRA-i.8478 FC3-5.Z798 aSP 8109

BO[ .960? _A J,_[_?O 8C5 1.186Z F_ -]390

0|STANCE 518.940

LOt. ZZ?.44 VL 27.?54 GAL -8.?0 AZL 95.53 ffCA |47.35 JM4A 134.41 ECC .19440 |NC 5.5345 v| 29.S05

LOP 14.91 vP 38.187 GAP I.S0 AZP 85.34 TAL ZZZ.39 TAP 9.75 RCA |08.ZB APO 180.$4 v2 54.916

CP 50.47 ZAL 143.ZS ZAP |08.49 [Y$ |5.27 ZAE |$8.0? IT[ ]30.43 ZAC 107.75 [TC Z75.97 CLP-III.Sg

0LA -4.88 PAL ?4.83 RA0 6568.3 V[L IZ.428 PTH Z.Z5 VHP 3,996 DPA 55.88 RAP 77.24 ECC 1.5457

L-I TIN( IN| LAT |NJ LONG IHJ RT ASC |NJ AZNTH |NJ TIN( PO C$T 71N IN| 2 LAT IN| 2 LONG

2188.9Z -18.89 39.74 _08.33 Ill.50 Z 30 53 1586.9 -15.80 52.4_

5135.Z3 25.|5 Z28.81 $08.35 76+53 14 5 14 4538.t 25.05 _Z0.57

1931._ -20,08" Z0.47 302.82 IIZ,SZ 3 4S Z| 1331.9 -16.84 ]3.18

4885.49 26.39 Z08.42 308.0| ?S.43 IS 24 22 4265.5 24.15 200.5S

1734,8t -25.28 3.9? 301.28 115,79 4 45 4 1134.? -19.60 356.?4

4833.49 29.74 J89.87 3_4.91 72.3| 16 54 2 4035.5 27.03 181.72

NIO-COU_[ [XI[CUT|ON ACCURACY ORBIT OETERNINATION ACCURACY

_I*GT 1953.8 SGR 778.9 SG5 435.8 3T 1005.8 SR 247.0 83 1022,1

RRT -.8675 RRt" -.6492 RTF .926| CRT -.9927 CR3 .9921 CST -.97A5

888 2103.3 RZ3 .2340 R13 -.9428 L3A |446.0 NSA 161.8 33A 12.0

$G| _71.3 8GZ 385.5 THA 160.29 ELI 1055.3 EL2 28.9 ALl 166.E9

LAUNCH OATE NAY 6 1984 FLIrt.IT TIN( 112.00 ARRIVAL OAT[ AUG t8 1964

HELIOCENTRIC CONIC D/STANCE 325.119

RL JS].OJ LAL .00 LOt. ZZ?.44 VL 2?.71S GAL -8.$9 AZL 85,88 PICA 150.54 SNA

RP 108.50 LAP -Z.89 LOP 18.|0 VP 38.|?0 GAP 1.84 AZP 84.88 TAL 221.48 TAP

RC I03.69| GL -29.07 GP 32.40 ZAL 141.58 ZAP IJl.4Z [T3 18.45 ZA[ 155.17 [T[

PLAH[TOCENTR|C COR|C

C5 _3.381 VHL S.??R OLA -9.42 RAL 75.75 RA0 65845.3 VEL 12.440 PTH Z,25 VHP 4.J45 OPA

LNCH A2NTH LNCH T|N( L-J T;N( |NJ LAT ]NJ L(_IG |HI RT ASC ;NJ AZlqTH XNJ TZN(

90.00 Z 9 39 2140.31 -IT.?0 _HI.83 304,13 112,47 Z 45 19

90.00 JZ )J 28 5]85.07 25.92 232.2| 308.1J 78.|8 13 57 54

I00.00 3 Z? 98 1887.78 -18.90 17.73 303.60 |13.80 $ 59 24

100.00 13 55 52 4912.85 27.18 2J1.88 307.80 77,08 J5 17 45

J10.00 4 _9 IZ 1685.98 -22.09 1.57 301.96 116,?? 4 57 28

I10.00 15 1] a 4877.40 30.81 182.S)9 308.78 73.98 15 29 4

O|FF2R[NTIAL CORRI[CT/OkL9 N|0-_._1_1'$4[ [vlrCUTION ACCURACY

T0[-1.088£ TRA-l.3587 TC3-1.0732 8AU .5508 8GT ZIZ|.O 9_ 787.0 SG3 409.1

ROE .2855 RRA .E||9 RC3 .IO88 FAU .1|584 RRT -.8739 RRI r -.8585 RT¥ .9307

• 0[-Z.8792 FRA-I.4895 FC5-3.D_44 8SP 6841 SG8 _282.3 RE5 .2437 RJ3 -.6453

8DE ].|OS? 8RA 1.3751 8C5 1.2358 FSP -|304 3G1 2232.9 SG2 383.4 ?HA 161.55

|34.12 [CC .18392 INC 5.8782 v! E9.t05

IZ.02 RCA 108.11 APO 160.12 V2 34.929

132.75 ZAC 109.645 ETC 2?8.Z8 CLP-115.65

55.65 RAP ?5.39 [CO 1.5494

POC3T 7IN IN| Z LAT IN| Z LONG

1540,3 -14.50 29.62

4585.1 24.03 224.05

1287.8 -15.59 10.54

4312.9 25.|4 205.68

1086.0 -|8.32 3S4.47

4077.4 23.1] ;64.69

ORBIT OET[RMJNATZON ACCURACY

ST 1135.4 3R 290.9 33 1055,6

CRT -.9886 CR3 .997Z C3T -.9777

LSA 1555.5 NSA 162.2 $3A 10.6

ELI 1171.3 EL| 42.5 ALF |65.77

LAUNCH DATE NAY a 1964 FLIGHT TIN( J14.00 ARRIVAL 0ATE AUG _0 1964

H[L[OCENTR|C CONIC

RL 15|.0] LAL .00

• P !06,4_ LAP -E.T8

PC 10_.270 GL -31.00

PLAh_[TO_[NTRIC CONIC

C5 55,998 VNL 5.85|

LNCH AZNTH LN_H T_NI[

90.00 Z 27 58

90.00 J2 El 25

100.DO 5 49 19

lOO.O0 15 4_ 43

J10.00 4 44 Z7

110.00 15 4 4

OIFFER[NTIAL CORRECTION8

TOE-].ZZ$9 TRA-l.4283 TC3-].I_S 8AU .$841

R0E .5428 RRA .191| RC3 .5_9| FAU .10881

FOE-E.SZ85 FRA-I.3Z�Z FC3-2.8944 8SP 7194

80[ 1.2738 MA 1.4420 8C3 1.2885 ¥SP -1215

0ISTANC[ $31.ZT5

LOL Z_7.44 VL 27.674 GAL -8.38 AZL 96.50 HCA 153.72 S_A 153.81 [CO .19349 INC 6.29T1 vl 29.905

LOP 21.Z9 VP 38.15| GAP 2.30 AZP 84.35 TAL 220.52 TAP 14.24 RCA 107.92 APO |59.70 VZ 54.941

GP 34.70 ZAL 139.64 ZAP 115.88 [TS 21.95 ZA[ 132.10 ET[ 154.52 ZAC 112.00 ETC 276.S3 CLP-II�.A6

OLA -8.Z8 RAL 78.78 RAO _5_1.3 VEL 12.485 PTH 2.25 VHP 4.33| OPA 57.79 PAP 73.61 [CC 1.5595

L-| TIN( |NJ LAT _NJ LOIq_ |NJ RT ASC |NJ AZNTH |NJ TIN( PO C87 TIN IN| Z LAT |NJ 2 LONG

Z086.49 -IS.Z? 33.53 30S.ZO 113.50 5 2 44 J486.5 -|E.95 Z6.42

5248.13 28.72 238.65 $|0.28 80.2T |5 48 51 4648.1 ZS.IO _28.55

1838.88 -17.48 14.62 304.85 114.64 4 15 56 1237.0 -14.01 7.54

497E.89 28.03 218.14 310.02 19.|? 15 9 38 437E.9 26.25 207.79

165J.81 -Z_.T| 558.1UJ 302.95 117.8Z 5 11 58 1051.8 -16.e_ 551.91

4730.81 31.55 IN.8? 308.13 78.10 18 2Z 55 4130.8 Z9.51 108.57

N/O-COU_M[ £mrCuT|ON ACCURACY _I_81T D£T[RNINATION ACCURACY

$GT 2Z87.0 S(A_ ?98.4 $83 379.9 ST 1279.2 SR 542.0 38 IOS0.4

RRT -.8778 RRtr -._51RTF .9342 CRT -.9848 CRS .9995 CST -.9605

88_ _4ZZ.3 R23 .2536 RJ5 -.9475 LSA 1682._ NSA 1_3,3 SSA 9.2

SGI 2594.8 8GZ 365.3 THA |62.54 ELI 1322.9 [L2 57.4 ALF 165.22

LAUNCH OAT[ NAY 8 1984 FLIG4qT TIN( 116.00 ARRIVAL DATE SEP ] 1964

H[LIOC[NTRIC CONIC

RL IS|.01 LAL .00

R_ 108.4_ LAP -£.87

RC 108.585 GL -33._8

PLAN[TO_[NTRJC CONIC

C3 35.038 VHL 5.9|8

LNCH AZNTH LNCH T|N(

90.00 Z 50 2

90.00 12 8 34

1(30.00 4 8 11

100.00 13 35 8

110.00 5 Z _9

110.00 14 55 ?

O/FF[R[NT|AL CORRI[CTZOR$

YD[-l.4|4? TRA-|.4889

RO£ .4089 RRA .J848

• 0[-Z.7575 FRA-I.]591

30[ 1.47_3 8RA |,5059

0/STANCE 33?.409

LOt. _7.44 VL 27.831 GAL -8.21 AZL 8_.82 HC.A 15_.90 SHA 133.48 ECC .193|$ INC 6.8228 v] 29.505

LOP 24.4_ VP _J.|5| GAP 2.83 AZP 83.72 TAL 219.50 TAP 16.40 RCA 107.70 APO 159.Z6 v2 34.955

Off 37.48 ZAL 137.37 ZAP IJS.I_I IT9 25.9Z ZA[ 128.78 ETE J35,85 ZAC 1J4.8| [TC 2?6.89 CLP-IZ_.11

OLA -10,44 RAL 77.94 RAO _584_.4 VI[L 12.508 PTH _._8 VHP 4.588 DPA 60.44 RAP 71 .72 ECC 1.5766

L-| TIN( |NJ LAT IN| LONG IN| RT ASC |NJ AZNTH IN| T|N( PO C3T TIN IN| 2 LAY IN| 2 LONG

_*023.08 -14,5l 29.71 308.84 114,59 5 23 45 1425.1 -11.07 22.72

5528.7_ 27,50 Z4Z.Z? 513.02 82.88 13 37 Zl 4728.8 26.25 233.e5

1?77.3_ -15.78 I].04 308.03 119.73 4 35 49 1177.4 -]Z.I? 4.09

5047.64t 28.8? ZZJ.54 3]Z.BZ 81,89 14 59 ]3 4447.? ZT,A5 21].02

/11OO.57 -19.09 355.83 304.Z$ IJ8,93 5 29 20 1000.6 -]5.05 3Ag.0J

4797.27 32.55 Z01.80 3|Z.09 ?8,88 |8 t5 4 4197,5 30.65 195.09

HIO-C_u_[ [_[CuTION ACCURACY ORBIT O£T[RHINATION ACCURACY

TC3-1.1792 8AU .8]57 $GT 2448.4 88_ 809.6 SG3 546.5 3T 1459.6 8R 569.3 SS J062.6

RC5 .5_08 FAU ,0948| RRT -.8?80 RRF -.9882 R?F .9368 CRT -.9818 CRS .9993 C$T -.9850

FC3-E.3377 88P 7708 $88 25?8.7 R23 .2837_/jJ3 -.6490 LSA 1825.8 N3A 165.0 SSA 7.7

8C3 1.5144 FSP -1108 381 255J.8 382 371.9 _HA 163.A5 ELI J492.1 EL| 73.Z ALr ]64.?3

1849



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

;AUN(H OAt[ ,AT 8 1N4 rLI;HT TIN[ 118.00 ARRIVAL OAT[ $[P 5 1964

N[L|OC[NT/IC CONIC 01STAK[ 343,SZl

RL 151.01 LAL .00 L_ Z_?.44 VL E?.51S GAL -8°05 AZL g?.Sl _CA 160.09 _A 139.15 [CC .19183 INC ?.5067 V] 19.505

IP 108.38 LAP -2.33 LOP Z?,8I VP _.lI0 GAP Zo_ AZP J_.J4 TAL ZlI.4Z TAP 18.51 RCA 107.47 APO 158.81 vZ 34.966

RC 110.886 GL -3l.OS GP 40.83 ZAL 194.t7 ZAP lJl.Yl [Y8 30.40 ZA[ 1_5.07 [Y[ 15t,85 ZAC 118.18 [TC Z??,Z? CLP-IZ6.64

PLA_ TOC[_TRZC CONIC

C3 36.773 VHL 8.0t4 OLA -II,0t NAt 79.17 lA0 ISM.4 V[L 11,$75 PTH I.Zt VHP 4.882 OPA 83.73 RAP 69.35 [CC I .G05Z

LNCH AZNTN L_H TIN_ L-I TIN[ IN] LAT IN] _ IN] RT ASC IN] AZNTH IN] TIN( PO CIT TIN IN] E LAT IN] t LONG

tO.D0 9 17 51 it4t._S -IZ.Zt IS.If 301.1? 1|5.?1 3 48 57 1546.4 -8.?3 In.S0

90.00 IJ 51 40 SAI?ott ZI.I_ Ell.Q0 $11,54 81.60 15 tt 8 48t?.9 Z?.3S EaI.OE

100.00 4 If $ |?05.H -I_.10 I.Jl _01.0l lJl.ll 5 0 19 1109.9 -9.88 .OO

100.00 13 19 49 3143.t$ _._ Eft.S] }11.43 IS.S5 14 45 3Z 4543.6 68.65 Z19.80

110.00 5 IS 0 t940.05 -I?,OZ 39£,_ _OI.01 1_0.10 3 90 40 940.1 -1£.89 345.64

!10.00 |4 43 _ 4_1_._0 _3.4t _.lS $19.t9 1_.97 16 4 44 4£86.2 36.07 199.30

01rr[_N?lAL COIKCTIO_I NID-COu_I( [_rcuTION ACCURACY

T0[-I.6510 YRA-l,Sttl TC$;I.IMS IN ,_41 _T _ll0.1 _R JZ$.l IG3 910.Z

WO_ .4t04 RRA ,19II RC_ .5515 FAU ,00_J _T -.1741 Rm r -.Iris RTF .19tZ

FOE-Z.lT85 FRJ -,MI FC$-I.0441 eV lIST I88 _Y_?,t f_3 ._?I? RI3 *.1509

80[ 1.7_£9 MA 1_5707 IC$ I._10_ FIP -_3 SGI £710.9 SC_ _4.6 THA 164._5

LAUNCH DAT[ NAY I 11_4 Ft.IGHT T|N[ lifO.00

H_LIC<KNTIZC CONIC 01ITIH¢£ 349.lll

RL 151.01 LAL .00 LO_ _7.44 V_ _7.9_ GAL -?.IS AZL _.44 HCA 113.67 1_4A 15_..110 [CC

RP 10_._4 _AP -!,41 LOP _0._ VP _.0_? GAP _,_8 AZP II,ll TAL _l?,_l TAP £0.56 RCA

n¢ 113._O| 6L -_.44 GP 45.3_ ZAL I_l._ ZAP Ill.t? [TS 35.80 ZA[ |_0.?? [T[ 157.75 ZAC

PLAN[ TO¢[NTRI C CONIC

C3 38,73*? YffL I,_O_ 0_A -II,_5 RAL _O.l_ _AO tSM.S V[L l_,lt_ PTH _.31 VNP S.Ilg 0PA

LNCH AZNTH LN(N T|N[ L-I TZ_ IN] LAT IN] L_G INJ RT A$C ZNJ AZNTH INJ TZN_

90.00 3 53 _S ll41.?Y -I.97 II.S? 911.67 116.84 4 _4 15

90,00 i1 £8 l£ 5513,34 L_I,L_I _31.91 $_1.14 91.57 13 0 56

I00.00 9 5 39 ]GIG.D4 -10._O I.?O $10.1_ 118.04 5 9£ 5_

]00.00 l_ 51 44 9t?l.IO _.lt Z311.07 $_I,I? _0.5_ 14 _8 55

llO.0O 5 53 30 1411.14 -14.4t _41.17 _OI.?? 1£1.51 6 I? 57

110.00 14 I? II 4¢14.4? 94.11 lll.l_ _II,O_ If,S? 15 50 33

OZFFEf_NT|AL C_[CYION_ NJD-C_I_ £X_CUTION ACCURACY

70[-1.88_7 TRA-].t$1_} T¢_3-J.I41? |_J ._S_ lIT _??0.7 SIR 131.6 IG9 _6t.0

ROE .58711 RR'A .0130 R¢$ ,5OII irAu .0tI1_4 RRT -.I643 NRI r -.l?l$ RTI r .I418

IrOE-E.5758 IrRA -.tJI_ FC3-I.SOt_ lip ITS8 SG_ £111t_,8 R'Z$ .£77_ RI3 -.95Z8

80[ _.0489 MA J.iS_0 IC$ 1o£549 FSP -857 _GJ _184.d IG_ 404.6 THA 165.15

OR81T 0[T[RNINATION ACCURACY

ST IlZS.? _q 463.3 SS 1075.1

CRT -.9798 CR$ .9994 CIT o,9854

LSA 1998.8 NSA 167.3 $SA 6.3

ILl 1688.8 [LZ 90,0 ALF ]64.69

ARRIVAL OAT[ $CP 5 1964

• I9_58 ZNC 8.4393 VI _9.505

IO?._Z APO IS8;3? VZ 34.9?9

JZZ.65 [TC E77.lZ CLP-|50.1?

87.t4 RAP 85.?I [CC 1.6S55

POCST TIN IN] E LAT IN] E LONG

1148.8 °5.70 11.82

4_63,S Zl.ZO 650,85

1016.9 °6.97 355.0]

4871.6 69,64 Eli.E8

868.8 -IO.E_ 341,65

4594._ 33.46 207.78

ORE|T O[?[RNINATJON ACCURACY

ST 1844.1 SR 555.3 $$ 1081.6

CRT -.97T9 CRS .9985 CST -.9878

LSA Z197.3 NSA I?O.Z $SA 4.9

ELI ItIT.E [LE 107.6 ALF ]64.10

LAUNCH 04Y[ NAY $ 1964 FLIGH! T|N[ IEZ.00

H[LIO_[NTRIC CONIC 0ISTANC[ 355.6?7

RL 15|.01 LAL .00 L_L LI_/. 44 VL 17.48_ GAL -?.t5 AZL 89.80 KA 188.45 SNA 136.44 [CC .19659

RP 109.$0 LAP °Z.Z8 LOP $4.07 VP 341.0_4 GAP 3,59 AZP 80.47 TAL 116,11 TAP ZE.56 RCA 106._6

RC 115.499 GL -43.t7 GP 50.8Z ZAL IZT.Z7 ZAP 115.85 ITS 4Z.EI ZA[ 115.56 EYE 138.94 ZAC Ill.E?

PLAN_TO_£NTRIC CONIC

C3 45.083 VHL 8.713 OLA -ZO.AI RAL 81.75 RAO tIeAl.? VEL I_,001 PTN Z.35 VHP 5._79 DPA ?_.91

LNCH AZNTH LIA_H y|lt_ L-I TII_ INJ LAT INJ LONG |NJ RT ASC |NJ AZIATH INJ TZN( PO CST TIN

90.00 4 44 l? IT19.01 -5,Z| |t,15 316.45 liT,OR S IZ 56 111_.0

90.00 10 5Z 38 5757.14 Z?,I! Z?},St 3_T.11 98.56 16 68 36 3157.8

100.00 S 51 14 14tI.M -t. II 955.10 315,91 119.14 6 l? 14 899.7

100.00 16 IT El 545J.39 Zt.03 151.43 917.41 97.48 1_ 58 14 4856.4

110.00 6 91 58 19?5.17 °lI.l? 543,1Z 9|Z.88 1_Z.5_ 8 54 53 775._

110.00 14 4 7 5148.t? 33.88 _ZI,09 9_8.03 t4.8£ 15 Z9 56 4549.?

ARRIVAL _ATE SIP ? 1964

INC $.7957 v] ZI.SOS

APO 157,96 VZ 54,991

[TC _75.?? CLP-]33.96

RAP 58.49 (CC 1.7416

|NJ Z LAT |NJ Z LONG

-1.51 5.49

Z$.01 E65.04

-5.04 349.52

Z9.76 EAZ.?O

-6.81 536.75

34.18 EIg,sz

0XFF[RENTIAL COIKCTIONI N|O*CUK £_CuTION ACCURACY

TO[-Z.413Z TRA-I.7OA5 TC3-1.0454 8AtJ .l?_l SIT 1936.t _ 8_9.9 SO3 Z_9.3

R0[ .7011 _A .0051 RC3 .4£13 FAU .0_4?l RN'T -.8411 RRF -.H)O RTF .9458

FOE-Z.AASR FRA -.13l? FC3-1.0515 I_ t_tl _ _090.0 R_3 ._767 RI3 -.9559

80( Z.513J MA 1.7045 8C9 I.|Z?Z FIP -?IZ IGI 3019,0 _ 439.5 THA 166.44

LAUNCH 0ArC NAY I 1944 rLIGNT TIN[ 114.00

H_L/O(ENTRIC CONIC OISTANC[ _1.713

RL 131.01 LAL .OO LCI. _T.44 VL _7.43_ GAL -?.44 AZL 10I.It HCA 189.t_ 8NA 13_.08 [CC

RP 108.Z8 LAP -Z.I4 LOP 37.Z7 VP _.040 GAP 3.88 AZP 78,13 TAL Z14.81 TAP Z4.50 RCA

RC 117.7_O GL -4t.Ol GP 51,19 ZAL IZZ.00 ZAP 113.35 ITS $0.94 ZA[ 108.98 [T£ 141.55 ZAC

PLAN_TO¢[NTRIC CONIC

C3 35.114 V_L ?,4?I 0LA -_5.M RAL 85.Zl lA0 t589.0 rill 19.911 PTH _.49 VHP 7.093 OPA

LNCH AZNTN LN(H TIN[ L-I TIN_ JNJ LAT INJ LONG JNJ RT ASC INJ AZNTH INJ T_I_

gO.O0 t 11 41 1499,_N_ I.?? 95t.g0 9_5._ 118._7 6 36 41

90.O0 8 A5 33 ?t5.4Z _1.#5 911.09 95A,00 IO8.47 9 58 49

100.00 ? ? EY 19|I.87 -.95 345.17 9£3.?0 119.88 ? Z9 Z?

1OO.00 I1 9_ _t 5798.78 _4.80 _?l,tl 995.09 J0?.ZS 13 8 7

110.00 ? _l ! 1_5/._1 -8.eO 356,54 3_0.18 119.61 7 49 53

110.O0 13 _? 14 5979.11 31,_0 _41._ 337,11 104.?Z 14 5T 3

O|FF[Ifl[NT|AL CCRR_CT|ONI NIO-COURK [X[CUTI_ ACCURACY

TOE-$.J4£l TRA-].7?_ TC9 -,1477 IAU .$8_4 SIT 3114.4 S_ ?St,I $G9 17Z.T

RO[ .?l_ RRA -.1419 RC9 .Z995 FAU .0_895 RRT -.7719 R_ r o.t_Z6 RTF .9590

FO[-£.1878 FRA -.469_ re9 -.e04_ 88P 981Z _ 3_04.9 RZ3 .1886 RI3 -.9611

OO[ 3._$8t MA 1.7830 BC9 .8971 FSP *54? $G1 318t.9 SGZ A?Z.6 THA 169.14

ORBIT 0[T[RNINATION ACCURACY

ST ZlIZ.Z IR 599.0 $$ 1081.6

CRT -,97_9 CRS .9967 CST -.9903

LSA 1441.5 NSA 175.5 SSA 3.7

ILl Z191.8 ELE ]66.1ALF 164.48

ARRIVAL OA?[ SIP 9 1564

.18Z_5 INC1].9643 vl 69.505

106.68 APO J57.47 VE 55.006

135.58 [?C EIO.?E CLP-13B.?6

78._4 RAP _3.01 [CC ].9]86

POCST TIM IN] E LAT |NJ E LONG

900.0 5.54 355.65

|95.4 Ed.18 310.13

719,9 3.05 338.65

5158,8 16.g2 163.46

651.E -E.14 350.19

4T79.Z 31.91 23?.57

_81T O£T_RN|NAT|ON ACCURACY

ST E4SZoT SR 604.? S$ ]068.8

CRT o,9691 CR$ .9914 CST -.995]

LSA 1737,Z NIA I??.3 $S_--- 2.5

ELI E_ZZ.O [LE |44,8 AL_ |66.5Z

1850



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 1964

LAUNCH OAf( NAY | 19t4 FLIG_/Y TIN( IZ6.00 ARRIVAL OAT( $(P I1 1964

M(LIO(ENIRIC CONIC O|$TANC( 35T.?06

RL 151.01 LAL .00 LOL J_97.44 VL 27.3117 GAL -?.|1 A|L 106,00 HC4 1;Z.76 S#A |51.Yl (CC .19ZlZ INC16.002Z

RP 108.Zt LAP -1.89 LOP 40.47 VP 38.015 GAP 4.15 AZP 74.|2 TAL 215.60 YAP 25.$6 RCA 106.40 AeO 157.01

RC IZ0.074 GL -55.53 GP 57.50 ZAL llS.08 ZAP |08.?5 [T$ 64.ZA ZA( 100.15 (T[ I49,55 ZAC 145.19 (TC 286.42

PLAN£TOC(NTRI¢ CONIC

C3 et.365 VHL e.O75 OLA -32.|1 RAO 89.|8 RAO 5s89.e V(L |4.272 PTH 2.50 VHP 9.3|? OPA 50.14 RAP 545.00

LNCH AZNTH LNCN YlI_ L-I TIN( IN| 0AT IN| L(:NG IN| RT ASC |NJ AZNTH IN| TIN(

T4.02 5 9 59 1537.?5 |1.21 13.37 340.82 120.37 6 3? 17

105.91 !0 19 _ 14_.46 J1._3 _|8.44 340.83 |_0.36 10 32 23

74.02 5 9 58 1537,75 11.21 15.37 340.9_ 120.37 6 3? I?

105.98 10 19 ZO 842.45 11.23 $15.44 310.83 IZ0.$6 103Z 23

110.00 9 13 40 10_.58 1.5l )_5.23 334.?3 |2d.J 5 9 32 57

I10.00 12 I! SO 37?9.64 21.15 273.01 345.53 117.50 I3 48 9

OIFFER(NTIAO C_RI[CTIO_5 N|O-C(_IJ_S( [XJ[CUTION ACCURACY

70[-4,5370 TNA-3.7945 TC3 -,3277 _llu ,_940 ,_*T 3303.? :S_ 346._ $63 J_).5

ROE .4914 RRA -.5_1RC3 .1124 FAU .02ZSA RRT -.3026 _ -.3254 RTF .9587

rO(-Z.0591 FRA °.3093 FC3 -.2_0 8SP 10_T _,8 3348.? 823 .2358 813 -.9706

BDE 4,3536 BRA J,9734 BC3 °5)93 FSP -379 _I 3.30_.0 SC_ 5_P0,3 ?HA |77°06

Vl 29.505

vZ 35.019

CLP-|47.55

(CC Z.3564

PO CST TIN IN| Z LAT IN| Z LONG

1037.8 15.16 $.64

242.5 15,18 309.71

1037.8 15.16 8.64

242.5 15.18 309.?1

435.5 6.08 3Jg.0Z

_179.7 24.67 265.68

(_8|T O(T(RM|NATION ACCURACY

8T 289Z.7 SR 332.5 85 JO53.J

CRT -.8?30 CR3 .9118 C$T -.9965

LSA SO91.1NSA 180.2 $$A 1.5

ELI 2907,3 ELZ J61.5 ALF 174.25

LAUNCH OAT( NAY 8 1954 FLZC44T TIN( IZ8.00 ARRIVAL DATE $[P 13 1964

HELIOCENTRIC CONIC O|STANC[ 373.5510

RL 151.01 LAL .00 L(_t. nY,44 VL tY.354 GAL -5.11_ AZL 116.03 HCA IT5.82 8NA

RP 108,]? LAP -I.93 LC_' 43.1_1VP 37._NI9 GAP 4.41 AZP &4.03 TAL 212.22 TAP

RC 122.351 GL -52.00 8P ?7.98 ZAL IOQ.O) ZAP 101.99 (TS 104.78 ZA[ 87.01 [T[

PLA*_rOCENTRfC C_fC

C3 181.889 VHL 13.487 0LA -_.93 RAL N.87 IAO 957|.0 V(L 17.413 PTH 2.96 VHP 15._03 DPA 69.55 RAP _08.05 [CC 5.9954

LNCH AZNTH LN_H TIN( L-I TIN( IN| OAT IN| OONG IN| RT ASC |NJ AZMTH iN| TIN( PO C$T TIN ;NJ 2 LAT INJ 2 LONG

• 2.24 3 33 21 J999..e0 8.74 40.55 _$8.4J J28.33 6 5 37 1396.2 11.65 34.6?

ll?.?l 11 55 IS 795.0_ 5.75 _0_._ 358.4_ 129.33 IZ 9 29 l_6.0 1].67 305.?1

62.24 $ 33 21 1995.ZO 5.74 40.6S 339.4l 1_8.33 G 5 37 |395.Z 11.6_ 34.67

JJ?o?6 1J 59 ]3 799.0) 5.78 _O9.89 338.4_ J_8.33 JZ 9 29 J95.0 11.67 SOS.?|

62.24 5 33 21 1998.Z0 5.74 40.65 $58.41 129.33 6 6 37 1396.Z 11.65 34.67

1]7.75 11 56 13 795.03 6.?G 309.6_ 338.42 176.33 IZ 9 29 196.0 11.67 305,71

O|FF(N(NTIAL C(_QII_CTION$ M|D-CJ_U_ []I_CUTJON ACCURACY _GJT 0( T[RNINATJON ACCURACY

T0[-6.4065 YNA -.8515 TC3 -.1012 8AU .24_3 $GT _?75.4 sG_ 2050.0 S83 75.A ST 2?25.d SR 1040.4 $5 1137.0

R0(-4.2801 RRA-I.7357 RC3 -.0039 FAU .00555 Rift .9485 _ .9283 RYF .9978 CRT .994? CR$ -.9924 C$T -.9998

F0(-Z.0363 FRA -.15_1FC_ -.0265 93P 10631 SGE 3450.3 R23 -.1687 RI3 .9851 LSA 34?5.6 MSA 166.9 $$A l,J

B0[ ?.7048 8RA 1.9578 8C3 .1013 FSP -234 $GI 340_.7 SGZ 528.5 THA 36.02 ELI 3284.8 [12 197.3 ALF 35.98

131.33 £CC .1_185 |NC25.0328 vl 29.505

28.03 RCA 106.15 APO 156.53 v2 35.052

189.20 ZAC 15?.56 ETC 308.55 CLP 176.45

L_UNCH 0ATE NAY $ 1964 FLIGHT TIN( 130.00 ARRIVAL OAr( $(P 15 1954

HELIOCENTRIC CON|C 0ISTANC( 378.794

• L 151.01 LAL .00 LOq. Z27.44 VL 27.2|1 GAL -8.57 AZL 151.55 HCA 178.24 SNA |30.95 (CC .19037 INC?l.4803 Vl 29.505

RP 108.|5 LAP -1.67 LOP 46.88 VP 57.953 GAP 4.47 AZP 18,34 TAL _10.3? TAP 25.61 RCA 106.0_ APO |55.48 VZ 35.046

RC 1_4.618 GL -50.42 GF 55.59 ZAL 94.07 ZAP 94.43 (TS _70.57 ZA( 5_.38 (T( _45.58 ZAC 134.34 (TC 29_._4 CLP 98,52

PLAN_(NYR_C CON|C

C31114.196 VNL 53.380 DLA -30.46 RAL 117.00 840 6373.0 V(L 35.149 PTH 3.52 VNP 41.317 OPA 33.25 RAP 305.03 ECCI9.536g

LNCH AZNTH LNCN TIN( L-| Y|N( iN| LAT INJ LONG |NJ RT A$C IN| AZMTN |NJ TJ14t[ P_ CAT T|N IN| Z LAT IN| Z LONG

78.Z? 8 30 42 1859.5J -.38 25.9d 21.53 |20°45 9 J 52 1269.$ ).6T 18.43

101.73 I1 59 Z9 1Z61.67 -.35 341.15 27.64 120.46 IZ 0 31 661.? 3.68 534.69

78.27 8 SO 42 I969.31 -.38 25.94 27.63 120.45 9 I 52 1259.5 5.67 19.45

|0|.73 J1 39 29 128|.87 -.3_ 34J.J5 27.54 120,45 IZ 0 31 551.? 3o66 354,68

|10.00 l0 33 I 1464.55 -14.39 348.04 19.2| 121.34 |0 S_ 26 864.5 -10.14 341.53

!10.00 14 34 21) 714.53 13.63 309.0_ 35.09 121.56 14 46 15 llA.G 17.71 301.54

DIFFERENTIAL CCWR2CT|ON$ NJD-C¢_JM_ [mrCUT|ON ACCURACY C)_8|T D[T£RNINATI_ ACCURACY

T0[ 3.7781 TRA 2.2735 TC3 -.059| 8AU 3.1812 SGT 915.7 $GR Eg_HS.$ $63 51.1 ST 662.? SR 2596.] $$ 1882.4

R0-15.1124 RRA !.5594 RC3 .Z005 FAU-.045_3 R_T -.90_ _ .9993 RTF -.7874 CRT -.9706 CR3 -.9999 CST .9664

F0(-3.0575 FRA .4714 FC3 .0379 85P 8001 8r_ }0?5.0 r_3 -.1010 R13 .9947 LSA 3270.5 NSA 152.1 6SA 1.1

60(15.5775 eRA Z.?740 8C3 .2122 FSP -139 $G1 }0}0.0 $GZ 529._ THA 104.50 EL! 2674.9 (LZ 154.8 ACr 103.96

LAUNCH OAT( MAY 8 1964 FLIGHT TIN( 132,00 ARRIVAL 0ATE $EP 17 1964

_LIOCENrRfC CO_f¢

RL 151.01 LAO .00

RP 108.09 LAP -1.50

Rc 128.878 GL 5Z.AA

PLAN[TO¢(NTRIC CC_AIC

C3 226.451VHL 15.049

_NC_ AZNTH LNC_ ?|N(

9.34 19 4 35

170.55 6 SO 32

9.34 19 4 35

170.65 5 SO 52

9.34 19 4 35

X70.55 5 30 52

0_SrANC( MS.A_8

L_t. Z_7.AA VL 27.225 8AO -5.57 AZO 80.44 H(A 153.03 SNA !30.57 LCC .19402 lNC29.5806 Vl 29.505

LOP S0.09 VP 3?.935 GAP 5.21 AZP 119.53 TAL 210.08 TAP 33.13 RCA 105.24 APO 156.91 v2 35.069

GP -75.48 ZAL JO).?l ZAP |00.J_ (?8 239.J9 ZAE 8?.14 [?[ |56.79 ZAC 17.45 ETC 324.78 CLP 138.82

OLA 81.70 RAL 157.77 Nao 6571.3 Vl[L 10.649 PTH 3.05 VHP 20.917 0PA -51.93

L-_ Y_N( IN| LAY IN| L(_NG |NJ R? A$C IN| AZNTH _NJ TIN_ PO CAT T_N

4973.09 -9.43 252._9 86.55 8.31 20 Z? 30 4575.!

3|72.44 -8.4_ 89.44 56.53 8.3| ? 23 44 2572.4

4975.09 r_,43 ZSZ._l 55.35 8.31 20 27 30 4375.1

3172.44 -5.42 88.44 65.53 8.31 ? 23 44 25?2.4

49?5.08 -8.43 252.88 89.55 _.31 20 2? 30 4375,1

3|72.44 -8.42 89,44 55,33 5.31 ? 23 44 ZS?Z.d

01FF(R(NTIAL CQQtfl[CTION$

T0( 3.101J TRA .894f TC3 -.0335 8AU .134J

R0[-5.7370 RRA -.?255 RC3 -.0288 FAU .00289

FOE 1.0551FNA .2194 FC3 -.0|11BSP 10813

8D[ 6.5213 8RA 1.0032 8C3 .0443 FSP -J98

RAP 68.21 (CC A.72?3

|NJ 2 LAT |NJ 2 LONG

-15,34 25_.20

-15,34 88.66

-]6.54 _32._0

-16,54 88.66

-16.34 25_.20

-15.34 88.66

(_*8|T O(T(RM|NAT|ON ACCURACY

87 J304.? SR ZZ_9.4 $S 792.1

CRT -.9857 CR$ .9893 C$T -.9996

L$A Z717.8 N$A Z19.6 $$A .5

ELI 2601.| EL2 203.9 ALF JI�.BD

RIO-COUPS( ExECuTION ACCURACy

SGr £I_?._ 56# 2914.Z 563 51.3

RNT -.9652 _ -.9671RTF .9994

$68 3550.1 RZ3 -.1524 RI3 -.9583

8GJ 36J4.7 SG2 505.? THA 126.89

185|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH 0ATI[ NAY 8 1964 FL|6flT TIN[ 134.00 ARRIVAL 0ATE SEP IS) 1964

HELIOC[NTRIC CCN|C 0I|TANC[ )gZ.Z0)

RL 191.01 L4L .00 LOt. _?.d4 VL Z?,ITZ GAL -6.$7 AZL ??.|8 HCA 185.01 SNA I50.10 (CC .193110 INCIZ.815Z Vl 19.505

RP 108.09 LAP -1.$) LOP S$,30 VP )?,109 GAP S.41 AZP |Or.T) TAL Z08.53 TAP 34,54 RCA 104.96 APO 155.4£ Vt $5.071

RC 119,18? GL 51.08 GP -48,80 ZAL |14.78 ZAP 110.15 [YS t90.51 ZA( J04.06 [T( 116.19 ZAC 10.16 [TC )06.04 CLP-IEZ.JO

PLANI( TOClrN TR 1C C_|C

C$ ST.635 VHI. T.S92 0LA ?,S.54 RAL i_,68 RAO 11589.0 vlrL 13.)79 PTH |.IS VHP |i.069 OPA -45.511 RAP 84.8) [CC 1.9485

LNCH AZNTH LNCN TIN[ L-| T|II( XNJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH IN| TIN[ PO CST TIN IN| 2 LAT IN| 8 I.ONG

16.411 14 90 57 4680,811 -28,25 144.58 555.55 16.17 16 9 8 4090.7 -33.91 248,50

163.98 1 411 T Z901,4? -Zl,Z$ 87,119 553.35 16.17 2 37 35 2508.5 -53.111 85.?3

J6.46 14 SO 57 46110.88 -_8.13 _44.58 555.56 16.|7 18 11 8 40110,7 -55,9J 842,30

165,9E 1 411 ? 2908.4? -18,25 87,t_ $53,55 16o17 2 )? 55 2308.5 -55.111 85,?$

16.411 ]4 50 9? 4890,611 -_(I,25 144,58 555.36 16,|? 11t 9 6 401110.? -)).111 848.30

1113.51 1 411 ? Z1_11.47 -18,15 8?,_tl )55.55 16.1? 2 )? 59 2508.5 -)).111 85.73

01frFSR[NYIAL COq'NrCTJONI MID-COt/RIM[ Irx[CUTION ACCURACY CREIT OFT[RMINATION ACCURACY

TOIr 4.01126 TRA -.9615 TC) *.8986 BAil .7|_0 _T 3?38.5 $t,4' 808.) 883 115.6 ST 5126.6 SR 441 .? SS 898.Z

RD[ .S??O RRA .0808 RC3 -.1291 irAU .01574 lINT ,8_78 _ .80|2 RTF .1168D CRT .94811 CRS -,9711 (:ST -.9969

Ir0£ 1o8408 FRA -,0773 Ircs -.)587 81_ 1t513 _ 3?117.4 R2S .2560 R|) .9?12 LSA 5279.) NSA 152.3 SSA 1.8

601[ 4.1353 (IRA ,9576 8CS ,9254 ir11P -$22 1181 57_18.0 8GZ 4?|.0 ?HA 5.95 FLJ 5154.6 rL8 |58,8 ALF T.65

LAUNCH OAT[ MAY 6 11164 FLIGHT TIN[ I56o00 ARRIVAL OAT[ SrP 8] |1164

H1[L IOC1[NTN |C COtIC

RL 151.01 LAL .00

RP 1011,01 LAP -1,J3

xc 151.367 Gt. 341,53

PLA_ TOC1[NTRIC CONIC

C3 !10.063 VHL 3.483

LNCPI AZMTPJ LN_ff T1fl_

58.30 15 5 59

|41,70 0 54 $8

58.50 ! 5 3 58

14Y.Y0 0 54 $11

52.50 J 5 5 58

J47.?0 0 54 $9

OIFFER1[NTIAL CORR(C T 1CIM8

?or 8.1906 YRA -.11148 YC5-2.0001 EAU .8408

Ro1[ .5e65 RRA -.Ot2J_ RC3 -.8|08 FAU .OM40

roe .9796 rRA -.18711 irc5-1.10_8 B)P |I5Zl

no[ Z ZS?? 8RA .gl50 8C3 8.01113 rsp -474

018TANC( 5418.101

LOt. _?.44 VL 27.118 GAL -8.015 AZL 8t.?£ PICA 189.14 M4A 129.81 £CC .19403 |NC 7.2??9 Vl 211.505

LOP 38.51 VP 37.88_ GAP S,_I AZP I17.1tl lrAL L_0?,0? YAP 36.22 RCA 104.67 APO 154.99 v8 $5.065

GP -96.92 ZAL |2Q.82 ZAe 119,29 [T$ )O?,09 ZAI[ 115,85 lIT[ _lg.08 ZAC _O.53 [TC 1111 .611 CLP-153.29

0LA 111,94 RAL 85.?Z RAO 8)IMI.J_ V[L |2,308 PTH 2.22 VHP 8.114 0PA -52.83 RAP 85.85 £CC 1.4948

L-Z TZN[ |NJ LAT _NJ lONG J[NJ RT ASC IN| AZMTH |NJ TIN[ PO C)T ?IN |NJ 2 LAT IN| 8 LOtAG

4480.66 -53.!3 _ej_._,$? 335.56 54,111 16 20 39 _880.T -311.64 818.86

2?82.09 -S$.14 84.11 533,34 $4.18 J 41 11 2J92.1 -39.65 ?6,TI

4480.68 -33.15 2£3.8? 333.36 34.19 |6 20 $11 3_180.? -$9.64 818.16*

Z?9£.09 -53.14 84.11 $35.34 34.18 1 41 12 21112.1 -39.63 78.71

4480.88 -55,13 J_5.87 553,36 $4.111 16 20 511 3880.? -39.64 8J8,86

2792°09 -55.14 84,t1 553.54 54.18 J 41 |2 2192.| *$9,63 ?$.?J

PI|0-C_I( Irx[CUT;_N ACCURACY (_Q81T OIrTERMINATJON ACCURACY

JGT 5795.$ 8GN 11011.2 $G) 141.8 ST 2369.7 $R 613.4 35 ?83.5

RRT .8882 RRF .9787 RTI r .9469 CRT .11725 CR$ -.9953 CST -.S1904

8881 38?3,8 11_5 .11123 RI) .9345 LSA _347.3 NSA 163.6 SS4 2.6

$81 38411.5 ll62 441.5 THA JZ.D0 ELl 1445,9 lrL8 159.1 ALF |4,17

LAUNCH DAY[ N4f B 1964 IrrLIGHT T|N[ !)9.00 ANR]VAL OAT[ SEP 85 l_64

HELIO<1[NTRZC CONIC

NL |51.01LAL .00

RP 107.97 LAP -,117

NC J53,511T GL 17,48

PLANd[YOC[M?RIC CONIC

C_ 11.652 YHL 4.83|

LNCH AZMTH LlqCH T|N[

45.84 15 47 14

154.18 0 21 23

d5._4 15 4? |4

t54,16 0 81 23

45.8d |5 47 14

134.|6 0 21 25

O|FF[R1[NTIAL C(_RRI[CT/ON$

TOE 1.51193 YRA-|.0819

ROE .311_ RRA -,04411

F01[ .1505 irRA -.2314

801[ 1.432| MA 1.08t4

DISTANCE 404.080

L(X. 127.44 VL 27.001 GAL -5,82 A2L 85.44 HCA 1112.52 S NA 129.45 £CC .19446 INC 4.5624 vl 89.505

LOP 311.?Z VP S?,834 GAir 5,112 AZP 114.46 TAL 205.62 TAP $7.114 RCA 104,16 APO 154.59 V8 35.098

GP -47.16 ZAL 132.$6 2AP |26,81 (TS)lJ,OJ 2A[ 120,24 [Y£ Zl6.OS 2AC SO.GO £TC 2?6.66 CLP-15].?9

DLA !r_0.ss RAL 88.T2 RAO 8587,_ VI[L

L-I TIN[ IN| LAT

4325.01 *S_,4?

27117.$8 -S£,48

4523,01 -32,47

2787,$11 -$2.46

4323.0| -32.47

27117.39 -52,48

tC3-2.11332 8AU .RSSI

RC$ -.8|97 irAU .04925

irC3-1.11TIl 8_P |22|4

8C) S,0838 ir)P -602

11.1511 PTH 2.13 VNP 6.8811 0PA -22.94 RAP 111.06 (CC 1.5560

|NJ LON_ |NJ IT AIC IN| AZN?H IN| TIN[ PO C)Y TIN IN| 8 LAT IN| 8 LONG

Z'04,14 $25.31 48.4? 18 39 1? 3785.0 -$7.55 197.00

8_,_4 323,50 48.48 1 ? S0 2167.4 -57.54 75.51

£04,14 $25,31 48.47 |6 99 17 S725.0 -57.55 IgT.00

82,_4 323,50 48.46 1 ? SO 2187.4 -57.54 75.51

204,14 323,51 48,47 16 511 17 )725.0 -)7.55 197,00

8_,_4 3_5,_0 48,46 1 ? S0 2187.4 -57,34 73.51

M|0-COURIM[ (vlrCUT|t_4 ACCURACY ORBIT 0ETER_IZNATION ACCURACY

8GT 54147,8 $GR _02.) $GS 181.7 ST 1864.4 SR 481.6 $S 557.8

RtlT .8_011 _r ,_882 RTF .9532 CRT .9379 CR$ -°11958 CST -°9799

395£,2 R_S .32|5 RIS .9423 LSA 11169.8 NSA 165.5 SSA 5.1

$G1 3951.8 $GZ 401.1 THA 1].9) ELI 18111.8 EL| 134.1 ALF 14.19

£AUNCH 0AT[ MAY 8 19414 FL|_T T|I4[ 140,00 ARRIVAL OA T[ $£P Z3 J964

H(L|OCENTRIC CON;C

RL 131.0l LAL .DO

NP 107.113 LAP -,79

RC 139.1115 GG 18,88

PLAN(TO¢1[NTN|C COLIC

CS 18.0711 _ 4,232

LNCH 48MTff LN¢ff _N[

31.115 14 34 44

123.0] 25 44 18

58.811 18 $4 44

|25,0| 25 44 |9

38.811 18 $4 44

123,01 23 44 J8

01SY_NC( 408,983

LO¢ 1_?,44 VL Lr_,0OS GAL -9.54 AZL 8_,D5 HCA

LOP 8t._4 V@ 37.8£$ GAP 8.18 AZP _1f.84 TAL

GP -_.83 ZAL 139,]? ZAP 15_,89 (Y8 314.01ZA£

1115.32 SNA 1_9.05 ECC .1113D1 INC 2.941111

204.14 ?AP 39.68 RCA 103.88 APO 134.21

124.5_ ET( 212.09 ZAC 37.49 [TC 274.63

V! 811.505

VZ 55.110

CLP-152.01

0LA 4£,4£ RAL 88.SZ RAD 858T.7 V[L 11,_109 PTH 2.09 W4P 6._09 0PA -15,)O RAP 112.$8 £CC 1.2975

L-| TIME |NJ LAT IN| b(:NG |NJ RT ASC IN| AZNTH ZNJ TIN[ PO C)T TIM IN| 2 LA T IN| 8 LONG

4_?7,_ -_.4| 18?,78 $20.43 57,94 17 44 88 55711.0 -35.41 180.05

2847.111 -Z_.40 85._ $20.42 57.96 14 31 46 2247.2 -33.40 ?7.98

4177,_3 -L_1.41 197,78 560.43 57.94 IT 44 22 )S?8.O -35.41 180.03

_847.19 -_9,40 85,8_ 5£0,4£ S7,113 24 )1 46 2247°Z -33.40 77.92

4177.1_ -L_!t,41 18?,?$ 510.45 5?.94 l? 44 ZZ )578.0 -S).41 160,05

£847.19 -Z_.4O 83.61 3_0,42 37.9) 24 51 46 214?.8 o35.40 ??.98

CRBIT 0(T£RNINATXON ACCURACY

ST 1416.4 )R 339.? 58 595.5

CRY .11260 CR$ -°91155 CST -.9616

LSA J503,8 MSA 164.1 S$A 9.8

[L| J455,4 [L2 JSZ.] ALF 15.5_

01irir(R(NT|A_ CCRR(¢Y/¢N.S

Y01[ .P4611 TRA-I.|tSO TCS-S.SIr_8 8AU .9123

RD1[ .2639 RRA -.04|4 Re5 -,8741 FAU .038OS

ir01[ .932| irRA -.22113 IrCS-2,(MI)Z OJP 12484

60( .11807 MA |.|238 8C3 S.?754 irSP -_417

MZO-C(_I_M[ [I_Cu?|OI ACCURACY

8GT )_48.5 $GR 8_8.6 $G) Z011.8

RRT .I_HSS_RRI r .98_4 RTir .9181

$C,_ 40)4,4 R25 ,5)23 RIS .9))9

_1 4018.2 862 $61.0 ?HA J0.74

|1151



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH DATE NAY 9 ISN14 FLIGHT TXN[ |42.00 ARRIVAL DATE SIP Z? 1964

HELIOCENTRIC CONIC D|SVANC[ 415.a9Z

NL 151.01 LAL .00 LOt. 227.44 VL 26.949 GAL -5.26 AZL 88.12 PICA 198.?Z SNA iZS.6? [CC .lgS69 JNC 1.8755 vl 29.505

lP 107,90 LAP -.60 LOP 6S.15 VP 37.797 GAP 6,44 AZP 91.78 TAL Z02.63 TAP 41.58 RCA 103.49 APO |33.65 v2 35.]23

RC |SS.0Z| GL |_.36 GP -)3.79 ZAL 133.33 ZAP 137.66 ETS 316.39 ZAE JZ?.03 [TE ZOS.ZZ ZAC 43.33 ETC 273.44 CLP-JSZ.61

ILANI[TO_ENTR|C CON|C

C3 |6.ZS3 VHL 4.0_1 DLA 36.01 RAL _).32 RAD $367.7 VEL 1J.731 PTH Z.D? VHP S.0ZZ DPA -9.39 RAP 94.64 ECC 1.2672

LNCN AZMTH LNCH 7114( L-Z TIN_ IN| LAT ;NJ LONG IN| RT ASC |NJ AZMTH IN| TIME PO CST ?IN IN| Z LAT ]NJ Z LONG

69.?£ 1? ZI 1| 4020.16 -26.11 I?Z.SZ }|8.19 64.23 |D 16 1| 3420.Z -29.33 164.67

1|3,Zl 13 3 48 ZSSS.AZ -26.10 9Z,S8 3|8.18 64.ZZ 23 33 4 Z)33.3 -29.34 g4.?3

66.?£ 17 £, I1 40J_O.16 -28.11 I?Z.3Z 318.19 64.23 18 36 11 3420.2 -29.35 164.67

I|S.Z9 23 9 4# 2933.$Z -26.10 92.58 318.18 6A.ZZ Z3 53 A 2355.3 -29.3A 84.73

66.72 17 28 1| 40_.16 -28.|1 172.52 318.16 64.23 19 36 i! 3AZ0.Z -Z9.35 164.67

I]$.Zl 13 5 48 2955.32 -28.10 92.58 318.18 64.22 23 53 4 2353.3 -29.34 84.73

DIFFERKNTIAL CCMRI[CTI(_N8 NJD-C._JR_[ [wlrCUTJ(_N ACCURACY CItDIT DETERMINATION ACCURACY

TO( .833| TRA-|.|483 TC3-4.22L_0 8AU .9352 _T 4036.8 8C, R 750.3 SG3 227.9 ST |092.6 SR 2?6.| S) 237.1

RO[ .J�SZ RRA -.0330 RC3 -.8635 FAU .05978 RAT .8973 RRf .98{)0 RTF .9242 CRT .$647 CRS -.9844 CST -.9315

FD£ .3348 FRR -.ZO3| FC3-3.1883 88P 12929 3GB 4127.7 R25 .3292 R13 .9286 LSA 1144.7 NSA 159.2 SSA 15.6

CO( .6838 MA 1.148? 8C3 _.3084 FSP -746 SGI 41|4.7 8GZ 326.8 THA 9.48 ELl 1|18.7 EL2 ) 3_.3 ALF 12.5|

LAUNCH DATE MAY | l IH_4 FL|G#AT TIN[ |44.00 ARRIVAL DATE SEP 26 1964

HEL|OCENTRIC CONIC D|STANC[ 421.611

RL 151.01 LAL .00 LQ. _?.44 Vl.. 16.882 GAL -4.9(, AZL 88.89 HCA Z01.�A l_A 128.29 ECC ,19849 INC J.|063 vl 29.503

RP 107.88 LAP -.4| LCP 88.3? vP 37.7_ GAP 6.88 AZP 81.03 TAL Z0I.|5 TAP 43.09 RCA |03.08 APO 133.30 V2 35.134

RC 140.213 GL ?.65 Gild -29.22 ZAL |34.6? ZAP |41o56 [TS 316._2 ZA[ 129.7| ET[ 2_A.78 ZAC 4?.92 [TC 2?2.39 CLP-133._

PLAN_T_EN?R|C CONIC

C3 13.]12 V_. 3.887 DLA 31_07 RAL 82.6l RAO 656?.6 V[L 11.683 PTH 2.05 VHP 5.888 DPA -1.78 RAP 96.43 ECC 1.248 ?

LNCH AZMTH LNCH TIN[ L-I T|14[ JNJ LAT _NJ LONG ZNJ RT ASC ZNJ AZNTH |NJ TII41[ PO CST TIN IN| 2 LAT |NJ Z LONG

76.85 J8 39 92 38|2.0tS -23.12 155.00 317.5_ 86.84 19 43 24 3212.1 -25.81 |47.1A

103.35 12 ]1 48 3|31.0? -23.|0 |04.72 317.51 I38.63 23 3 37 2531.1 -23.80 96.86

76.65 18 38 5£ 3012.06 -23.12 IS5.00 317.52 68.64 19 A3 ZA 3212.1 o23.8! |AT.lA

103.33 t£ 11 46 3131.07 -23.10 104.72 317.5! 66.63 25 3 57 2331.1 -23.80 96.86

110.00 0 48 58 2653.54 -32.46 71.38 310.81 78.84 | 33 12 2033.5 -33.68 62.37

|tO.OO 21 5 46 333?.59 -14.36 115.64 312.85 38.65 22 I 24 2737.6 -18.42 109.06

DIFFERENTIAL COtRI[CTIN MID-COURSE [I_CUTZ(_I ACCURACY C_8IT 0ETERN|NA T|ON ACCURACY

TO( .39H TRA-I.J648 TC3-4.?04? 8AU .9656 |GT 4_|0.2 $G_ 689.5 SG3 2A|.S 3T 838.6 SR 218.1 S) 128.4

RD[ .|470 RRA -.OEa3 RC3 -°8393 FAU .06223 RRT .8990 RRF .9703 RTF .9243 DR? .7402 CRS -.9171 CST -.9036

FOE .J498 FRA -.181A FC3-3.5862 66P ]3399 960 4268.2 RZ3 ,_83 R]3 .9277 LSA 862.5 NSA |50.4 SSA 26.4

go( .4185 BRA 1.1649 8C3_4;7790 FSP -623 $G| 4253.8 $GZ E98.9 THA 8.42 ILl 9_4.A [LZ 143.9 ALF 11.22

LAUNCH DATE HAY S 1964 FLIGHT TIMe |AS.DO ARR|VAL DATE OCT 1 1964

HELIOCENTRIC CC_IC DISTANCE A27.727

RL ISl.OI LAL .DO LC_.. _'_7.A4 VL 26.935 GAL -4.65 AZL 89.48 HCA ZDS.|6 SNA |Z?.92 ECC .19740 [NC .5238 Vl 29.505

RP 107.82 LAP -.ZZ LOP 72.39 YP 37.739 GAP 6.95 AZP _.A6 TAL ]99.62 TAP 44.?S RCA |02.67 APO ]S3.17 v2 35.]46

RC 142.394 GL 3.?| GP -23.60 ZAL |33.06 ZAP ]4A.T6 ETS 320.73 ZAE ]29.?? E?E 20|.$4 ZAC 51.59 [TC 27|._8 CLP-IS4.94

PLAN_TOCENTRIC CONIC

C3 14.340 VHL 3.787 DLA 27.08 RAL 94.79 RAO 6567.8 VEL 1|.630 PTH Z.05 YHP 5.840 OPA -1.|4 RAP 96.29 ECC 1.2360

LN_H AZNTH LN_H TIN( L-I TIN_ IN| LAT IN| L(_IG IN| RT ASC IN| AZNTH IN| TIME _ CST TIN IN| 2 LAT |NJ 2 LONG

• O.OO E| 47 46 322D.48 -IS.S! |12.18 319.32 77.92 22 4| 27 2620.3 -27.21 |OA.?g

_O.00 19 E! 1| 3699.30 -JS.3B 143.29 313.70 65.93 20 22 50 5099.3 -18.5J 136.01

100.00 23 44 J5 2944.97 -Z9.87 83.|4 319._Z 9|,1S 14 3| 40 2243.D -29.60 ?6.46

|OO.00 _O 7 23 3350.04 -|2.78 |_|.04 314.40 62.74 21 6 33 2930.0 -16.3| 124.05

|10.00 I 52 10 Z456.99 -14.10 56.3| 320.55 97.41 Z 33 7 1837.0 -34.08 47.07

|lO.OO ZO |_ 53 3510.76 -8.05 125._7 31|.60 36.67 Z| |S 2A 2910.S -|Z.3_ ]|8.sg

DIFF[#ENTIAL C,GQN_CTION_ NZD-COt,MSd[ E_'rCUT|ON ACCURACY ORBIT OETERN|NA?ION ACCURACY

TO[ .2308 TRA-|.|028 TC3-4._56 8AU ._832 )ST 4219.0 SCAI! 613.5 $63 23?.] ST 637.3 SR 203.9 $6 65.3

RQE .1353 RRA -.OO_ RC3 -.7833 FAU .03_90 RRT .6782 RRF .9527 RTF .914? CRT .3769 CRS -.7628 CST -.7494

rOE .0603 FRA -.07_3 FC3-3.6165 8SP 12933 _ 4263.4 R_3 .3044 R13 .9174 LSA 700.1 NSA |67.4 5$A 33.8

80E .2849 MA i.lOE8 8C3 5.0241 FSP -736 SGI 4253.5 $G2 291.1 THA ?.$J ELl 698.3 ELI 165.5 ALF 10.39

LAUNCH DATE NAY 9 I|H_4 FLIC#IT TIME 14P.00 ARR|VAL DATE OCT 3 1964

I'q[LJOCENTR|C CONIC D|$TAN([ 433.628

RL JAJ.OJ LAL .00 L(_. _E_?.AA VL Z6.?ll_ 6AL -4.34 AZL 89.83 PiCA _6.36 )HA |27.53 ECC .|9344 INC .0632 Vl 29.505

RP |07.79 LAP -.03 b_ 75.8| VP 37.?0_ GAP ?.Z] AZP _0.08 TAb ]98.08 TAP 46.48 RCA ]02.24 AP_ 132.86 vZ 33.131

RC |44.539 GL .49 GP -22._ ZAL |31.0_ ZAP 147.5| [75 3L_Z.33 ZA[ ]30.43 ETE 199.37 ZAC 34.37 ETC 271.23 CLP-136.0_

PLAH[TO¢ENTRZC CONIC

C3 |3.785 VHL 3.710 DLA 23.7? RAL 9?.02 RAD 8587.5 VI[L |1.825 PTH Z.04 VffP 5.845 DPA |.73 RAP 100.23 ECC 1.2265

|NJ L¢]NG IN| RT A$C IN| AZNTH IN| TIM_ PO CST TJN IN| 2 LAT JNJ 2 LONG

93._5 320.A3 86,09 23 33 24 2333.7 -29.31 86.59

|56.J2 314.89 63.02 19 28 28 3319.0 -12._9 1_9.24

71._0 320.53 88.24 I 32 ZB Z059.3 -29.77 62.69

|40.5A 3|4.05 _O.95 Z_ 27 13 3|17.3 -11.19 133.83

46.12 320.46 93.43 3 13 25 1726.4 -33.]B 36.98

131.21 311.83 56.00 20 33 41 3023.4 -9.23 J24.93

NIO-C(_JIQ_M[ [_I[CuTI_N ACCURACY ORe]T DETERNINATION ACCURACY

SG? 4346°? SGA_ 372.6 $83 240.1 ST 575.3 SR 187.4 S) 64.5

RRT .8689 _ .9334 RTF .9148 CRT .2636 CRS .6967 CST -.O784

SG8 4384._ RZ3 .273| RI3 .9169 LSA 577.7 NSA 186.6 SSA 42.]

SG| 437_.2 SG2 281.7 THA 6.56 £L1 577.6 EL2 180.1ALr _.44

LNCH AZNTH LI_C_ TII,_ L-Z 7114_ IN| LAT

90.00 23 3 40 2983.?5 -28.0?

90.00 |S 23 lO 39|9.01 -8.84

lO0.OO 0 48 9 265_.34 -L_).65

lO0.OO 19 25 17 3717.45 -7.37

110.00 Z 34 38 2328.38 -34._3

lID.DO 19 53 17 3623.38 -3.80

O|FFERENT|AL CORRECTION_

TD[ .0920 TRA-I.O?60 TC3-3.3188 8AU .9880

ROE .1209 RRA .0001RC3 -.7298 FAU .03950

FOE -.0617 FRA -.0342 FC3-3.7423 88P 13503

BOE .1_19 BRA 1.0760 BC3 3.3686 rSP -764

J833



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH 0AT( NAY _1 1964 FLIGHT 7114[ 150,00

H[LIOC[NTNIC C(_¢IC

RL ISI.Oi LAL .00

RP 107.76 LAP .14

RC 146.70R GL -Z,22

PLAN_TOC£NYRIC C(_1C

C$ 13.308 VHL 3.648

LNCH AZNTff LklCH Tllil(

tNJ.O0 Z3 51 10

90.00 J7 54 IZ

lO0.0O 1 30 E8

100.00 Z9 1 31

110.00 3 8 14

llO,O0 19 40 4

0/8TANC[ 430.518

LO4. _?,44 VL 16.7_ 4 GAL -4.01 AZL _0,30 NCA

LOP 79.04 VP 37.679 GAP 7.4? AZP 89.74 TAL

GP -Z0.30 ZAL 128.68 ZAP 148.86 [TS 3Z$.67 ZA[

ARRIVAL 0ATE OCT S 1964

f11.60 _qA IZ?.I8 [CC .19962 INC .30Z9 Vl 29.505

196,53 YAP 48,15 RCA 101.78 APO 15Z.57 V2 $5.160

130.+4 IT[ 187.30 ZAC 57.03 [TC 2?0,65 CLP-157.23

OLA Z0.94 RAL 99.3A RA0 6567.5 VI[L il.606 PTH Z.03 VHP

L-J TIN[ IN| LAT |NJ LONG IN| RT ASC IN| AZNTH |NJ Till[

1839.77 -28,Z9 84.78 $21.22 31.36 14 M 28

4047.18 -A.+T |83.44 }|5,50 +Z.0? 19 1 39

2532,25 -29,74 32.04 321,15 +},21 2 12 40

_30.03 -3.e0 14+.78 311.79 60.31 20 5 21

2Z25.85 -33.35 _1.$6 320.74 97,98 3 45 30

3709.19 -.S2 155,69 312.97 5S.32 20 41 54

D/FF[RKNTIAL C(_RI[CT|ON|

TO[ -.0387 TRA-I.0232 TC3-3.6125 BAU 1.0030

RO[ .J143 RRA .00_1AC3 -.6935 FAU .03+08

FO[ -.1s32 FRA .0217 FC3-3.7731 +SP J3878

80[ .I11Z BRA 1.O213 +C3 5,99S3 F$P -?iS

LAUNCH OAT[ NAV 8 1964

MI0-(OU_SI[ [X[CUTION ACCURACY

SGT 4492,2 _ 5M.8 SO3 239.1

RRT .a527 RRF .g091RTF .9138

$68 44+4.+ RZ3 .2427 R13 .9654

SG| 4475.9 _ 280.0 TNA 5.91

5.983 0PA 4.09 NAP 102.23 [CC 1.2190

P+ C$T TIN |NJ 2 LAT IN| 2 LOqG

2239,8 -27.80 76.10

3447.3 -8.57 136.72

1932.2 -26.97 53.32

3230.0 -7._3 140.19

1625.9 -31.89 19.43

3109.2 -S.O0 129.48

OROIT 0[TERN|NATION ACCURACY

ST $36.6 SR 181.0 SS 130.9

CRT -.1173 CRS .9144 C$T -.1599

LSA 537.5 N+A 2]6.9 SSA 43.7

[L] 537.1 [L2 179.6 ALF 177.45

Fk/GHT TIN[ 152.00 ARR|VAL OAT[ OCT 7 1964

0J$TANC[ 445.397

LOL _7,44 VL 26o_ GAL -3.(_ AZL 90.6| KA 214.83 IRA 126.82 [CC .20091 INC .6122 vl 29.505

LOP +2.Z8 VP 37.649 GAP 7,73 AZP +9.30 TAL 194.96 TAP 49.?9 RCA 101.34 APO 152.30 VZ 35.178

GP -1+.33 Z4L |29,13 ZAP 181,92 [78 324.74 ZA[ 131.09 IT[ 193.57 ZAC 59.09 [TC 2?0.0+ CLP-|58.35

Ht[LIOC[NTRIC CONIC

RL 191.01 LAL .DO

RP 107.72 L4P .33

RC 148.845 G_ -4.84

PLAN(TC_[NTRIC CON|C

C3 11.934 VHL 3.396

LNCN AZNYH LNCH T|I_

eO.OO 0 3Z 38

90.00 17 35 55

I(30,OO 2 5 4

100.00 16 46 10

110.00 3 37 2+

110.00 19 30 15

OlFFER[NTIAL CCilR[CT|ON$

TOE -,1533 TNA -.R639 TC3-5.8963 8AU 1.0260

RO[ .1132 RRA .0179 RC3 -.6649 FAU .03613

FO[ -.Z_96 FRA .0807 FC3-3.7884 8SP 14/89

80[ ,J907 8RA .9661 8C3 5.9336 FSP -786

LAUNCN 0Ay( NAY 8 1964

OLA |8.45 RAL 101.?5 RA0 +567.5 VI[L 11.5110 PTH 2.03 VHP 5,946 OPA 5.97 RAP 104.30 [CC 1.Z129

k'| T|N[ |NJ LAT |NJ _ONG IN| RT ASC IN| AZNTH |NJ TZNE P+ CST TIN |NJ 2 LAT IN| _ LONG

Z730.1_ -17.83 71.74 322.|9 95.34 | |B 9 _130.1 -Z6.81 66.13

4144.59 -1.75 |M.+9 3|6.Y6 61,73 18 44 59 3344.6 -5,52 162.23

2432.09 -19.13 54.06 322.03 9?,04 2 43 36 1832.1 -27.84 46.09

39l?.88 -.63 ]51.eO 319.14 80.11 19 Sl 28 3317.9 -4.60 145.07

2142.99 -32.39 32,O+ 32|,41 J0J.S_ 4' 13 11 1S43.0 -30.46 23.40

3779.74 2.|8 139.37 3|4,39 55,88 20 33 15 3179.? -Z.32 133.17

NIO-COURSI[ [XI[CuTION ACCURACY GItSIT O[TERNINATION ACCURACY

6GT 4347.3 $GR 512.0 SG3 236.0 ST 559.3 8R 181.2 $3 193.6

R/tT .+312 RNf" ._02 RTF .9126 CRY -.4007 CRS .9439 C3T *.3794

908 4S76.1 R23 .2135 R13 .9139 LSA 5?2.5 NSA 231.5 SSA 42.6

8G1 4567.3 SG2 283.4 THA 5.37 ELl $66.1 [L2 158.9 ALF I70,78

FLIr_IT TIN( 154.00 ARRIVAL 0ATE OCT 9 1964

OISTANC[ 451.264

LOL _7.44 VL 26.612 GAL °3.34 AZL 90.8+ NCA 216.06 SNA

LOP 85.49 VP 37.619 GAP 8.00 AZP 89.31 TAL 193.39 TAP

GP -16.69 ZAL 123.41 2AP 1_3.76 [TS 325.59 ZA[ 13].23 IT[

NELIOC[NTRI¢ C(_qIC

RL 151.01 LAL .00

RP ]07.68 LAP .54

RC 150,_64 GL -6.36

PLAN(TOC[NTR|C CONIC

C3 12.626 VNL 3.933

LNCH AZNTH _NCN TIN(

90.00 1 3 4

eo.oo 17 23

100.00 Z 35 28

I00.00 18 35 47

I10.OO 4 3 4R

110.00 18 _3 ST

126.46 [CC .20237 INC .8751 Vl 29,505

$1.44 RCA 100.87 APO 152.05 V2 35.188

194,11 ZAC 60.85 £TC 269.51 CLP-1S9.46

OLA 16.2| RAL 104.26 RA0 6367.5 ¥[L 11.576 PTN Z.02 VNP

L-| TIN[ IN| LAT IN| LONG IN| RT ASC |NJ AZNTH IN| T|N[

2639.56 -27.1] 1_.22 323.41 98.52 i 49 3

4224.+Z .94 1?3,36 318.46 61,69 18 33 55

2348.02 °28.2? 48.56 323.20 100.14 3 14 36

3991.eO 1.+7 155.65 317.89 60,16 19 4Z 19

ZO71.66 -31._9 Z6.91 321.44 104.51 4 38 19

3840.71 4.50 142.37 316,23 56.08 Z0 Z? 58

OIFF[R[NT|AL C(_IERI[CTIONS

TO[ -.|SO4 TRA -.1831 TC3-6.1517 8AU 1.0440

RO[ .1131 R_A .02_D RC3 -.6_94 FAU ,03405

FO[ -.2929 FRA .13+3 FC3-3.70_0 087 144_0

80[ .Z842 MA .8935 8C3 6.1848 F$P -744

NIO-COUR$1[ [KI[CUTJON ACCURACV

SOT 4840.9 $_ 492.1 $G3 232.0

RRT ,_0t2 RRf" .+478 RTF .911?

8Ge 4866.9 R23 .1+57 R13 .gJZ?

$01 4+57.8 $62 2_K_,I TNA 4.91

FL/O_T T|N( 156.D0

O|$TANC[ 457.118

LOt. _7.44 VL 260357 GAL

LOP _9,72 VP 37.5+9 GAP

-2.1NI A2_ gl,|0 _K:A 221.29 S_A

+,27 AZP 99,17 TAL 191.78 TAP

-15._0 ZAL 1L_0033 ZAP 155,43 ITS 316,12 ZA[ 131.31 [TE

LAUNCH OAT[ NAY + |964

6P

HELIOC[NTNZ¢ CONIC

RL 151.01 LAL .00

RP 107.07 LAP .73

RC 153.0e9 GL -9.34

PLAN(TO_[NTR|C CON|C

C3 12.375 VffL 3.31+

LNCN AZXT_ LNC_ TINE: L-| TIN( |NJ LAT

90.00 1 34 30 236|.12 -26,19

90.00 17 14 32 4694,72 3,09

1OO,00 3 3 21 2274.57 -27.Z8

100.00 18 28 42 4058.30 A.06

tZ0.00 4 18 Z6 L_008.39 -30.12

110.00 18 L_O 8 _9_,44 6.57

OIFF[R[NTIAL C(:I_II_CTION+

TOE -.3398 TRA -.+O_3 7C3-6,3775 8AU !.O8OO

RO£ .1163 RR4 .O_NI RC3 -.6182 FAU .05171

FO[ -.3432 FRA .1976 FC3-3.6173 BSP 14723

+DE .3771 MA .8072 BC3 6.4072 FSP *724

6.025 DPA 7.50 RAP 106.44 [CC 1.2079

P_C$T TIN IN| 2 LAT IN| 2 LONG

11339.6 °25.63 61.96

3624.+ -2.95 166.74

1748.0 -26.58 40.17

3391.6 o2.11 149.13

1471.7 -28,98 I+.37

3240.7 .02 136.35

ORBIT O[T[RNINATION ACCURACY

ST 629.2 SR 184.5 $S 2_1.9

CRT -.7011CR6 .8480 CST -,5825

LSA 663.2 NSA Z17.9 SSA 40.9

ELl 641.9 [12 128.8 ALF 167.89

ARRIVAL OAT[ OCT II 1964

126.10 [CO .20397 INC 1.1030 vi 29.505

S3.08 RCA 100.38 APO 151.83 V2 35.198

192.89 ZAC 62.3? [TC 268.9_ CLP-160.54

O14 14.14 RAL 106.97 R40 8567,5 VI[L 11.566 PTH 2,02 VHP 6.118 OPA 8.74 RAP 108.63 [CC 1.103?

|NJ LONG |NJ RT ASC IN| AZ34TH IN| TIN( P+ CST Y|N IN| 2 LAT IN| Z LONG

64.e_ 324.91 101.17 2 17 12 1961,1 -24.39 56.46

J7?.27 320.49 61.+A 18 26 27 3694,7 -,70 170,64

43._3 324.+S 102.?3 3 41 16 1674.6 -25.25 35.11

199,_ 319.96 _0.36 19 36 lg 3456.5 .0S 152.69

22,2_ 323.?9 106.98 S 1 34 1408.4 -Z?.51 14.04

148,45 319.40 56,39 ZO 2_ 3 3288.4 Z,11 139.Zl

M|0-C(_J_8_ [wtrcuT;ON ACCURACY _R01T 0[T[RMJNATION ACCURACY

8GT 4723.Z +GR 477.1 $63 227.0 87 ?24.3 SR 190.8 SS 301.8

RRT ,77+9 RI_ ,9|22 RTF ._10_ CRT -.8419 CR5 .9418 CST -.7]44

86_ 4?4?%2 R23 ,1619 R|3 .9113 LSA 777,Z NSA Z16.9 S$A 39.9

3GI 473?.8 SG2 199.S THA 4.5] EL1 742.3 [12 100.Z ALF 167._S

18_4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19641

LAUNCH OAT[ MAY 8 |964 FLIGHT T|I_[ ]56.00 ARR|VAL DAT[ OCT 13 1944

HELIOCENTRIC CONIC 0IS?ARC( 46Z.959

RL 191.01 LAL .DO LOt. _27.44 VL 26,50Z GAL -2,6] AZL 9].30 NCA 224.53 _MA 125.75 (CC .205?3 INC ],3031 VJ 29.505

RP 10?.64 LAP ,91 LOP 91.96 VP 37.558 GAP 8.54 AZP 69,07 TAL 190.18 TAP 54.71 RCA 99.88 APO ]51.63 VZ 35.Z06

RC 155.159 GL -9.93 GP -|4.1! ZAL ]|?°56 ZAP 156.96 (T$)26.65 ZA( 151.35 IT( 191.85 ZAC 63,71 (TC Z&9.39 CLP-141.59

PLAN(TOC[NTR|C CONIC

C3 ]Z.150 VHL 3.490 0LA |2°Z0 RAL ]09.56 RA0 6567,5 V_L 11.557 PTH 2.02 VHP 6.221 0PA 9.74 RAP 1|0,96 (CC |.ZOOS

LNCH AZNTN LNCH TXN( L-i T|N( IN] LAT |NJ LONG |NJ RT A$C |NJ AZNTH IN] TIRE PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 Z Z ? 249],]] -25.]8 59.79 _26.66 |0].41 Z 43 38 1691,1 -23,09 51.74

90,00 17 6 52 4357,99 5,12 |_O,62 522,60 62,]] |6 2] 30 5756,0 1,35 |?4,I?

IO0,O0 5 29 42 2206,66 -26,20 56,7Z )26,37 10A,92 4 6 30 1608,7 -25,90 $0,66

100,00 16 23 58 4i15,68 6,05 162,49 322,29 60,6? 19 32 54 3515,7 2,09 155,93

]]0.O0 4--52 1 1951.05 -26.91 16.21 )25.44 109.08 5 24 32 1351.1 -26.04 |O,Z3

]10,00 19 16 6 39A6,05 8,A7 148oj4 520,B| 56°?6 20 21 54 3348,1 4°04 141,65

0IFF(R[NT|AL C(_t_R[CT|ION$ N;0-COI,)R_E_ [XJ[CuTION ACCURACY CR81T D(TERMINAT]ON ACCURACY

TOE -,457] ?RA -,7J22 TC3-6,5863 8AU 1,0769 SAY 4¢O9,4 $Gd_ 4_,8 9_) 2R2,O ST 841,] SR 197,5 95 352.3

RD( ,II�Z RRA ,0465 RC5 -,59M FAU ,049A4 RRT ,7461 RRIr ,?751 RTF ,9102 CRT -,92]9 CRS ,9555 CST -,8032

FOE -,_89J FRA ,2522 FC3-3,5]42 8SP J50J7 6r_ 4812,0 R21 ,J197 RJ) ,9109 LSA 9]1,4 NSA 204,6 55A 35,7

80( ,4724 BRA .7137 6C$ 6.6135 FSP -710 $G] 4822.0 9G2 }09.9 THA 4.16 (L] 662,? (L2 74.6 ALF 147.72

LAUNCH OAT( NAY 8 1964 FLIGHT TIN( 160.00 ARRIVAL OAT( OCT 15 1964

H(L]OCENTRIC CONIC

RL ]5J.0] LAL .00

RP J07.61 LAP 1.10

RC 157.252 GL -I],56

PLANE TOC[HTR|C CON;C

C3 12.042 VHL 5.A70

LNCH AZNTM LN(H TIN( L-I TIN( IN] LAT

90,00 2 28 _5 2427,)] -24,10

90,00 ]7 4 46 4AJ6,97 5,96

IOO,O0 3 55 4 2146,18 -25,08

100.00 18 21 0 4171.14 ?.89

]]0.00 5 14 59 1896.28 -27,69

1]0.00 I9 17 34 3994.00 10.25

OIFF[RENT]AL CCIQR(CTION5

TO( -.5551 TRA -._2 TC_o6.7688 6Au |.0957

RO( ,I225 RRA ,0560 RC3 -,579| FAU ,04720

gO( -,4100 FRA .3043 gC)-),3914 66P 15114

60( .5684 6RA ,6108 8C3 6,7935 FSP -697

O|STANC[ 468,785

LOt. _7,44 V_ 26,44? GAL -2,Z_ AZL 91,48 I'_A 227,76 $14A

LOP 95.19 VP )?.527 GAP 8.81 AZP 89.D0 TAL 188.57 TAP

GP -J3.09 ZAL 1|4.45 ZAP 158._? (T6)26.90 ZA[ 1_].56 [T[

125.41 (CC .20766 |NC 1.4816 v] 29.505

56.33 RCA 99.3? APO 151.45 v2 55.2]5

190.95 ZAC 64.91 (TC 267.63 CLP-162,62

OLA 10,16 RAL 112,39 RAO 6567,5 V(L 11,551 PTH 2.02 VHP 6,33) DPA 10,53 RAp 113,J4 (CC 1,1982

IN] LONG |NJ RT ASC IN] AZNTN IN] TIN(

55,42 128,6? 105.$4 3 9 2

184.14 125.16 62.49 16 18 25

)A.eO $28.)5 106,82 4 _0 52

]65.58 )24.87 61.07 19 30 31

14,61 )E?,16 110,90 5 46 3?

150.?| )23.44 57,2| 20 24 8

N/0-COURS[ (XI[CuTION ACCURACY

$GT 4894,0 S_ 459,6 SG3 217.1

RRT ,7144 RRf" .7)69 RTF .9]04

$68 4915,5 R23 ,119T RI3 ,9J09

SG] 4905,] SC2 )Z0,9 THA 3.65

PO CST TIM |NJ 2 LAT IN] 2 LONG

19_?,5 -21,76 47,53

_|7,0 3,24 |??,46

]546,4 -22.54 26,72

3571,] 3.97 J$8,99

]296,3 -24,59 6.61

3594.0 5.66 144,57

OR81T O(T[RNJNATiON ACCURACY

5T 9T6,5 SR 204.5 $5 399.3

CRT -,9626 CRS ,9273 CST -,8612

LSA 1056,5 NSA 192,8 55A 37.?

(LI 996,2 (L2 54,3 ALF 168,57

LAUNCH DATE NAY 6 J944

H[LIO(ENTRIC CONIC

RL 151.0] LAL .0D

RP 107,59 LAP 1.28

RC |59,290 GL -12.63

PLANETOCENTR|C CONIC

C3 11.964 VHL 5,459

LNCH AZMTH LNCff Tjltq_

90.00 2 94 19

90.00 17 2 15

100.00 4 19 50

lOO,OO 18 19 25

II0,00 5 37 35

110.00 19 ]8 9

FLIGHT TIN( 162.00

0|STANCE A?A.596

LOt. 227.44 VL 26.593 GAL -J,63 AZL 91.64 HCA 23],00 SMA

LOP 98.43 VP 57.496 GAP 9.D9 AZP 68.97 TAL 166.95 YAP

GP -12,20 ZAL 111.23 ZAP I59.68 (TS 326.96 ZA( 131.36 IT[

125.07 (CC ,Z0976

57,95 RCA 98,84

]90.19 ZAC 65,99

OLA $.59 RAL 115,29 RAO 6567.5 VEL 11,548 PTH 2,02 VHP

L-] TIN]] IN] LAT JNJ LONG _NJ RT ASC IN] AZNTH ]NJ TIN(

2369,35 -22,96 5].46 350,9] 107,02 3 53 48

4473,19 6,74 J67.54 528,]5 62,96 ]6 16 46

2092,54 -25,93 30.65 )50.58 108.47 4 54 43

4224,23 9,62 J68,57 3ZT.6B 6],96 19 29 49

1649,22 -26,45 ]1.33 )29,54 112,A9 6 8 25

4040,32 IJ,94 153,21 326,29 g?.73 20 25 29

ARRIVAL OAT[ OCT 17 1964

OIFFERENT]AL CC_'RECT|ON5 M|O-C,OUR_M[ (X[CUTION ACCURACY

10( -.65Z6 TRA -,4628 TC)-6,9J44 BAU ],]O96 54_T 49?2,9 $_d_ 454,_ 961 21J,9

RO( .1263 RRA .Of_] RC5 -.5614 FAU .04496 RRT .MI0 RRf' .6983 RTF .9106

¥0[ -.4652 FRA ,1560 FC3-3,Z532 BSP ]558| $GB 4993.? RZ3 ,1010 R]3 .9110

80[ ,6647 6RA ,4972 6C5 6,95?Z FSP -681 $GI 4982,6 862 5)2,4 THA 3,58

INC 1,6428 Vl 29.505

AlSO 151,30 v2 35,f22

(TC 26T,27 CkP-163,63

6.455 0PA 1|.15 RAP 11_,45 [CC 1,1969

PC) CST TIN IN] 2 LAT IN] 2 LONG

1766,4 -20,43 45.72

38?3,2 5.D4 |80,6]

1492,5 -21,1B 23,13

5624,2 5.75 14J,92

]249.2 -25,17 _,71

5440,) ?.60 146.83

CtltBiT O(T(RNINATION ACCURACY

$? |118,3 SR 212.1 55 442,7

CRT -,9609 CR5 ,917 z CST -,8992

LSA I_O?,l N94 ]62.3 55A 37,0

(kJ !137.5 (L2 40.5 ALF 169.45

LAUNCH OATE NAY 6 1_4 FLIGHT TIN( 164.00 ARRIVAL 0AT( OCT 19 1964

H(L|O(ENTRIC CONIC 01$TAN(( 480,39J

RL 151,0] LAL .DO LOL _?.44 YL _.519 GAL -1.45 AZk 9].79 HCA 254,24 SNA 124.73 (CC ,2|205 INC 1.7699 vl 29,S05

RP 107,57 LAP 1.45 LOP 101.i6 vP 37.464 GAP 9,17 AZP 88,95 TAL 185._2 TAP 59,56 RCA 98,26 APO 151.19 v2 )5,229

RC 161.351 GL -|5,76 GP o]1,45 ZAL 107,9! ZAP 160,91 (T$ $26,65 ZA( 151,35 [T( 189,52 ZAC 66.9? (TC 266.72 CLP-]64,6|

PLAN(TOC(NTR]C CONIC

C3 11,951VHL 3.457 DLA 6.86 RAL 1|6,_9 RAO 656?,5 V(L 1].547 PTH 2,02 VHP 6,55J OPA lJ,62 RAP ]17,60 [CO 1.1967

LNCH AZMTH LN_H T|N_ L-| TIM( |NJ LAT IN] LONG |NJ RT A)C IN] AZNTH IN] TIN( PO CST TIM ]NJ .2 LAT IN] 2 LONG

• 0,00 3 19 56 2_|).36 -2|,84 47,84 131,40 10_.49 3 56 |0 1713.4 -19.|| 40.23

90,00 1? 0 52 4527,69 10,Al 190.47 5_1.16 65,52 ]8 16 20 3927.7 6,77 181.69

100.00 A 44 14 Z040.42 -22.76 27,42 ))).05 109.92 5 18 14 1440.4 -19,84 19.84

100,00 |8 16 56 4_15,87 11,28 1?1,_0 )10,71 62,]3 19 )(3 12 36?5.9 7,46 164.19

110.00 5 59 59 1803.34 -25._2 8.53 351.97 115.88 6 30 5 lZ03,_ -21,76 ._7

]10,00 ]6 16 40 4065,?£ |3,58 _55,72 329,36 58,33 20 27 46 3485,7 9,29 149,25

0]FFERENTZAL CCWRI[CT_ON8 NJ0-COu_M[ (_/rcuT_ON ACCURACY _8JT 0(T(RMINATION ACCURACY

TOG -,7532 TRA o,3_2 T¢5o?,0216 6AU 1,1252 SGT 5050,3 6G4t 451,5 5G3 206,7 ST 1270,3 SR 219.5 SS 484,4

RO( ,]_02 A_A ,0?63 RC) -,5433 FAU ,04_74 RNT ,_47J Rlqt r ,659_ RTF .9112 CRT -.9656 CR$ ,9069 CST -.9257

FD[ -,4980 FRA ,405] FC3o3,0964 eSP J5655 $_ 50_0,A RZ3 ,067T R]3 ,9J16 LSA 1365,$ NSA |73.2 55A 36.1

BO( .?644 MA .5761 BC3 7,0428 rsP -666 $G] 5058,8 $62 345,7 THA ],3_ (L| 12_6,S [L2 _6.3 ALr J70._)
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCM DAT Ir NAY D 1644 FLIGHT TIN[ IG6.00 ARRIVAL DAYE OCT Z! 1964

Ht[L|OCENTRI¢ CONIC 01STANCE A86.11MI

RL ISl.0| LAL .00 LO¢ _7.44 VL 28.285 GAL -l.00 AZL 91.93 NCA 257.48 _44 I24.40 [CC o21455 [NC 1.9256 vl 29.505

RP 10?.55 LAP 1.62 LCP |04.80 VP 37.43} G4P 8.GT 4ZP M.86 TAL 18_.68 TAP 61.16 RCA 97.71 APO |51.In ¥2 35.235

RC tD3.$58 GL -14.78 GP -10.75 ZAL 104.51 ZAP |62.07 trT8 328.57 ZA[ I31.34 IrT[ I88.85 ZAC 67.89 trTC 268.IG CLP-IGS.5?

PLA_TOCrNTRIC CON|C

C3 !Z.000 YNL 3.485 DLA 5.ZZ RAL I21._1? RAO 8587.5 VI[L J1.550 PTH Z.0Z VHP 6.716 0PA 1|.95 RAP 120.16 [CC l.]gT6

Lm:J+ AZMTN UKN TIM[ L-E TIM[ |NJ LAT |HI LCIK |NJ IT ASC |NJ AZ14TN |NJ TIM[ PO CST TIN |NJ 2 LAT IN| 2 LONG

80.00 3 44 34b L_8|.80 o'0.88 44.50 338.11 109.78 4 _2 18 1661.6 -IT.81 37.01

$0.00 17 0 28 4581.16 12.02 1D3.58 334.40 64.17 18 16 50 3681 .2 B.44 186.73

100.OO S 8 24 1901.5R -21.58 24.28 335.75 1|1.19 5 41 36 |381.6 -18.52 16.81

i00.00 |8 |8 22 4328.?2 12.81 l?4.43 333.85 82.79 ]9 31 28 3726.? 9.13 ]AT.G5

JIO.O0 8 22 l? 1710.35 -24.01 5.SJ }34.63 115.10 6 51 3? 1160.6 -20.43 358.2?

llO.OO 18 21 58 4130.71 15.18 156.,4 33P.64 58.00 ,0 30 41 3530.? 10.66 t51 .68

DJIrFIr_NTIAL C._IIII_CT|(_JJ NID-C_t_IM[ [XI[CUT|CN ACCURACy ORD|T D£T£RNINATION ACCURACY

TOll -.8584J YRA -._ TC3-7.07,5 8AU 1.J34J5 JLGT 5||5.0 _ 44JJ.2 $83 '01.0 ST 1423.6 SR 227.2 S3 522.5

RO[ .1347 NIQA .0_J7| RC3 -°SZ2? FAt) °04044 mQT .6120 NNF ._00 RTF .61|3 CRT -.9824 CR$ .8952 C5T -.8438

IrD£ °.5258 IrR4 .4554 FC3-'.6160 |Ak o I_J4 8GIJ 5|$4.6 JI_Z3 .D753 R13 .9||6 LSA J524.0 N5A 166o0 $34 $5.3

80£ .8642 lIRA .2456 6C3 ?.0918 Flip -$48 8_1 5J,,.4 6GZ 354.? TN4 3.09 [L| I441 .0 [L2 41 .9 ALF ITl .O8

LAUNCH OAT[ NAY 8 |_64 F_|GHT T|M[ IM.00 ARRIVAL DAT£ OCT 23 1984

H£LIOC[NTRIC C_NIC DIS?ARC[ 49| .9_

RL JSi .Oi LAL .00 LOt. _7.44 VL n.,3, GAL -.57 AZL 9".05 NCA 240.73 $144

RP 10?.53 LAP |.76 L_ 108.15 VP 37.400 GAP 9.97 AZP 89.00 TAI. 182.04 TAP

RC 185.388 Gt. -|5.83 GP -|0.18 2AL J01.03 2AP |63.l? ITS 3_6.10 2_q[ 151.35 [T[

PLAM[ TOCENTR| C CON|C

C3 |2.143 VHL 3.485 OLA 3.$0 RAL. 1,4.53RA0 6587.5 V[L I1.558 PTH '.0Z VHP

LNCH AZNTH LMCH TIM[ L-| T|M[ |MJ LAT

_o.O0 4 8 L_ ,,13.8, -16.55

• 0.O0 ]? 0 54 4834.17 I3.57

JOO.O0 5 32 24 1645.8, -_.44

100.O0 |8 Z0 33 4377.,0 |4.43

]10.O0 8 44 30 I?,0.J4 -'.82

liD.D0 18 ,4 58 4175o85 |8.?5

O | Fir[llH[NT | AL C(_RI[C T |_q8

TO[ -.88J8 TRA -.087| TC3-?.O_JO IAU |.|55,

RDtr ,1882 RN4 .0975 RC5 -.503| IrAu .03853

fOE -.5548 FRA .AM FC3-,.7412 8V ll402

80[ °6718 BRA .1807 8C$ ?.|158 |rip -641

|24.08 [CC .2J726 IN( 2.0517 vl 29,505

_.?? RCA 67.]2 APO |Sl.OA V2 35.24!

188.44 ZAC 68.74 [TC 26S.61CLP-IG6._O

8.858 OP4 12.16 RAP 122o55 [CC 1.1998

|NJ LONG IN| RT A$C |NJ A2MTH ;NJ TIN[ PO CST TIM |NJ 2 LAT IN| 2 L_qG

4|.4, 3_8.04 J|0.�l 4 46 16 I813.6 -16.53 34.04

J_H_.?O 337.84 84._J 18 18 8 4034.2 |0.07 189.76

,I.35 338.66 11,._0 6 4 49 1345.8 -17.24 14.02

|77.3? 337.41 65.54 19 35 31 3777.2 10.76 170.51

3.08 337.51 116.17 ? |5 IO 1120.1 -19.12 355.88

1_O.7_ 338.|, 59.?5 20 34 32 35?5.6 12._9 154.13

R|O-C._,/R$_ [X_CUT|_N ACCURACY (_9|T D[T[RNINATION ACCURACY

8GT 5|_5.4 88_ 448.5 883 196.5 ST 1589.1 SR 234.1 $3 560.8

R_T .57_, RRF .5850 RTF .9156 CRT -.9743 CRS .8856 C5T o.9576

8C_ 5214.7 R,3 .0627 RJ3 .9139 L5A 1693.5 NSA 159.8 3SA 54.1

$GI 5,02.0 8G2 365.1 THA 2.88 ELI 1605.4 EL2 52.2 ALF 171.82

LAUNCH OAT[ NAY 6 J_64 FLIGHT TIN[ 170.O0 ARRIVAL 0ATE OCT 25 1964

HELIOC[MTRIC CONIC OISTANC[ 497.664

• L ISl.0! LAL .DO LOL Z_7.44 VL 28.|79 GAL -.|1 AZL 9Z.17 HCA 243.9? SNA

RP 107.52 LAP 1.65 LO_ 111.39 VP 37.358 GAP |O.Z? AZP 89.05 TAL 180.40 TAP

NC 1S7.36! GL -16.3_ GP -6.62 ZAL 97.49 ZAP 164.21 [T$ 325.45 ZA[ 131.32 [T[

PLAN[TOC[NTRIC CON|C

C3 !2.364 VHL 3.518 DLA 2.03 RAL 127.75 RAG $587.5 v[L 11.565 PTH 2.02 VHP

L_.H AZN_N L_CH _IN[ L-I T|M[ IN| LAT

• 0.00 A 53 5Y 216_.48 -18.42

_O.00 17 2 1 48418._6 15.07

lOO.00 5 50 !A 1803.07 -18.31

]00.O0 18 22 25 44,7.81 15.64

110.OO ? i 38 1M2.68 -2|.M

I|O.O0 !8 28 _ 42_.75 18.'8

DIF_[II_NT!4L CQRRI[CT|_

T0[-1.0730 TRA .O$36 TC3-7.0487 6AU |.|$75

RO[ .1440 _A .1078 RC3 -.4764 FAU .0_644

FO[ -.5D28 FNA .5348 rC_-2.5514 8$P 187,8

BO[ 1.0827 MA .!24R 8C3 7.0830 rip -&40

125.76 [(C .22Dig "INC 2.1TD2 v| 29.505

64.56 RCA 96.51 APO 15J.01 V2 35.246

18T.69 ZAC 69.55 [TC 265.0? CLP-JGT.d2

7.009 DPA 12.26 RAP 124.66 [CC 1.2035

|NJ LONG |NJ RT ASC IN| AZNTH |NJ TIME PO CST TIN IN| 2 LAY IN| 2 LONG

_.58 342.17 |11.89 5 10 6 1568.5 -]5.29 31.31

|_.85 341.49 55.74 |8 20 8 4087.0 11.67 192.82

18.87 341.18 113.,7 $ 21 5? 1305.1 -16.00 J1.45

1_0._ 341.07 84.3? 19 36 12 382?.6 J2.56 175.40

• 76 340._ |1?.10 ? 34 41 1082.7 -I7.87 555.69

163._ 33_.81 $0.5_ 20 58 50 3620.7 14.21 156.63

N|O°COUdlI$_ [KI[CUT|ON ACCURACY ORBIT O[TERNINATION ACCURACY

$GT 5_56,0 8GR 448.5 $63 1_0o9 ST 1755.1 SR 240.? 38 59?.3

HT .5448 RRF .5418 RTF .9185 CRT -.�GA0 CR3 .8T86 CST -.9684

SG8 5,?4.8 RZ$ .0476 Rl3 .9167 LSA 186_.9 NSA 153.7 $SA 32.8

• G| 5,61.7 882 374.0 THA 2.66 ILl 1770.3 [L2 63.5 ALr 172.46

LAUNCH OAT[ NAY 8 ]_N_4 FLIGHT TIN[ 17,.O0 ARRIVAL OAT[ OCT 2T L964

141[LZOCENTR|C CONIC 0|6TANC£ S03.3_0

RL ISI.0] LAL .00 LOt. J_7.44 VL I_.1,? GAL ._ AZL 9_.,8 PICA 247._| SN4

RP 107.50 LAP 2.10 LOP 114.63 VP 3?.3_8 GAP 10.5_ AZP _.12 TAL 178.75 TAP

!89.338 GL -|8.8_ 6P -8.|5 2AL _3.6, ZAP 185.,| ITS 3_4._ ZA[ 131.$, [Y[

PLAM[TOC[NTRIC C_d|C

C3 !2._1 YHL 3.98| DLA .50 RAL 13|.0, RA0 8587.5 V[L |1.579 PTH '.0, VHP

LNC._ AZNTN bMCH TIN[ L-| T|N[ |NJ LAT |NJ _ |NJ RT ASC |NJ AZMTH

_O.O0 4 58 _D 'I'8. S' -|?._4 35.N 345.51 11,.74

_O.00 |7 $ 44 4736.73 |8.5, _03.05 345.34 66.$?

!OO.OO $ 16 $4 |888.38 -|_.,3 ]8.,3 _45.10 1|4.1J

JOO.OO 18 ,4 6| 44?8.0_ |?.40 J_$._) 544.$3 65.30

I!0.OO ? ,8 41 1146.!, -'0.S6 358.1_ 343.68 1|7.91

IlO.OO J6 3, 33 4IN.J3 16.78 lAe.0G _43.1_ 81.5_

OIr_KRI[NT|AL ¢_QNI[CTJON8 N|O-¢(:tM'Jl[ [XI[CuT|Oi ACCURACY

8GT 5,_?.7 JGR 446.5 $83 184.9

RRT .SO?? RRlr .S066 RTF .9139

N 5318.5 R'_3 .0468 R]3 .9140

_GI 530,.8 86_ 384.5 THA Z.46

TOI[-I.J??| TRA

ROE .1506 IL_QA

FOg -.5658 FNA

liD[ 1.|867 MA

1,3.45 [CC .22338 1_ 2.2824 Vl 29.505

85._6 RCA 85.87 A_ 151.02 V2 35.250

|87.59 ZAC ?0.52 [TC 264.55 CLP-168.33

.24_ ?C5-1.9_46 8_4_ 1.1?64

.|1_1RC3 -.45J| FAU .0840_

• 5J_4 FC3-,.3_53 8SP _84_3

• 2738 8C3 6.838, rSP -594

7.187 DPA 12.27 RAP 12?.57 [CC 1.2087

|NJ TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG

5 33 46 |526.5 -14.11 28.79

18 ,, 44 4139.? 13.22 195.92

$ 50 58 !,63.4 -1A.82 9.10

19 $9 89 3878.1 J5.93 1?6.33

7 56 9 J048.1 -16.70 35|.70

,0 43 38 3558.1 15.80 J5_.17

_8'81T D[T[RP4ZNAT|ON ACCURACY

ST !903.A.SR 249.6 $$ 6Z0.6

CRT -.9498 CRS .8515 C5T -.6736

LSA Z011.3 M3A 154.8 384 _I.S

ILl J918.1 [L2 7?.6 ALr 172.88
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH 0ATE NAY 8 1984 FLIGHT TIN] 174.00 ARRIVAL 0ATE OCT Z9 1964

HELIOCENTRIC C(5NJC

RL 151.01 LAL .00

RP 10?.4R LAP Z.Z5

RC I?I.ZgZ GL -17.47

PLAN(tOC[NTR+C CCWlC

C$ 13,105 VHL 3.610

LNCH AZNTH LN(H TIN(

90,00 5 ZZ 26

90.00 17 _ 58

100.00 6 43 ZO

IO0.O0 18 17 46

110.00 7 gO 32

J]O.O0 19 3? ]

LOt. ZZ?.44 VL

L_ 117.88 VP

GP -8.73 ZAL

01StAh_[ 509.071

Z6.0?S GAL ,88 AZL 91.39 HCA Z$0.45 SNA |Z3.]4 ECC .22683 INC Z.$893 VJ Z9.505

3?.303 GAP 10.91 AZP $9.Z0 TAL lP?.I0 TAP 67.56 RCA 95.Z1 APO 151.01 vZ 35.Z54

90.33 ZAP 16$.16 [T$ 313.54 ZA[ 151.31 [T[ 187.14 ZAC ?J.06 [TC Z63.99 CLP-169.21

OLA -.98 RAL 134.33 RAO 6567.5 VEL 11.597 PTH Z.05 VNP T.534 DPA |E.|8 RaP 119.T9 [CC 1,2157

L-I TJlq[ IN] LAT |NJ LON¢ |NJ RT A$C IN] AZNTH XNJ T|N( PO CST TIN IN] t LAT IN] Z LONG

Z087,85 -16.3I 33.$1 349.01 115.45 5 5? 14 1487.9 -11.99 28.50

479Z.55 17.91 Z06.19 349,57 6P.?0 J8 25 51 4192.5 14.73 199.06

18Z$,95 -]?,Z0 14.01 548.$1 114.85 7 13 4? 1126.9 -13.?] $.95

4528.$9 18.81 186,49 548.97 $6,55 I9 4) 15 5928.? 15.45 1?9.3I

1816,58 -19.58 558,78 547.54 118.60 8 I? 18 1016.$ -Z5.61 349.9]

4511.81 Zl.2Z i(541.80 547.74 81.55 Z0 48 55 5711.$ 17.57 161.79

C_'9|T D[T[RN|NAT|ON ACCURACY

ST Z06Z.) SR Z57.3 SS 647.9

CRT -.9565 CRS .8519 CST -.979]

LSA 2171.) NSA 154.0 SSA 19.9

ILl Z076.4 [LZ 89.6 ALF ]73.32

DITF[R[NTZAL CORRECTIONS

T0[-1.Z934 TRA .4Z63 TC)-6.?$?9 8AU ].IBeO

ROE .]576 RRA .1_105 RC) -.4251 FAU .0521|

F0[ -.$JSZ FRA .6396 FC5-Z. lZ09 BSP 16870

80[ 1.3050 eRA .4458 8C) 8.7811 FSP -581

NIO-C-4_N_S4[ [XI[CuTJC_I ACCURACY

SGT 5353.2 SGR 145.9 SG5 179.9

RRT .4714 RNt r .4700 RTF .9156

SG8 5171.7 R25 .0889 RI3 .9157

$G| 5357.4 8C_ 591.4 rHA 2.27

LAUNCH 0ATE NAY 8 1964 FLZG, HT TIN] 176.00 ARRIVAL 0ATE OCT 5] ]964

H[LIO((NTRIC CONIC

RL 151.01 LAL .00

RP 107.48 LAP 2.39

RC ]?3.ZZ9 GL -17,83

PLAN(TOC[NTRIC CONIC

C3 13.648 VHL 3.$94

LNCH AZNTH LNCH TJH(

90.00 5 46 I3

90.00 ]7 $ 40

]00.00 ? 6 28

100.00 ]8 31 8

]JO.O0 8 ]Z ?

)tO.00 19 41 57

DJFF[R[NTI4L CC_RECT|ONS

TOE-J.4149 TRA .$171 TC5-6.5588 8AU 1.1988

ROE .]632 RRA .1409 RC3 -.1932 FAU ,03019

FOE -.656J FRA .8811 FC3-I.9148 BSP J?088

80[ ].4245 8RA .$510 8C5 $.5704 FSP -589

OISTANC[ 514.?54

L(_. ZZ?,44 YL 25.024 GAL 1,)$ AZL 92°49 HCA 255,?0 _A 12_.85 [CC .23056 |NC 2.4920 v] 29.505

LOP 121,13 VP )?,289 GAP 1].28 AZP 89.30 TAL 175.45 TAP $9.I$ RCA 94,51 APO |91.15 V2 35.256

GP -8.)5 ZA_ 88,74 ZAP J$7.07 ITS )22.24 ZA[ 131.)Z [T[ 186.92 ZAC ?I.?? [TC 253.47 CLP-J?O.09

DLA -2.40 RAL 157.$4 RA0 6587.5 VEL 11.$Z0 PTH 2.04 VHP 7.510 DPA IZ,OZ RAP 151.22 £CC 1.Z146

L-Z TIN( IN] LAT IN] LCNG IN] RT ASC IN] AZHTH IN] TIN] PO CST TIN IN] 2 LAT IN] Z LONG

L_552.66 -19.34 31.48 59Z.?0 114.10 6 E0 25 1452.7 -II.gE 24.44

4845.37 19.25 ZlD_.(M_ 355,97 68.$2 18 29 Z$ 4245,4 18,20 201.25

1795,86 o18.24 12.02 )52.27 115.44 ? )6 ZO 1195.9 -12.68 5.04

4579.39 ZO.I? 189.$4 ))).18 67.46 19 4? 27 39?9.4 15.94 182,54

1588.23 -18.85 )55.1J )50.97 119.18 8 38 35 988.3 -14.6J )45.3Z

4557.?$ 22.$) 171.62 351.98 $).$7 ZO 54 54 3757,8 18.91 164.46

NI0-C(_JI_I[ [X(CUTIOI ACCURACY CIRSIT DETERMINATION ACCURACY

$GT 9405.2 $GR 444.8 SG5 J?4.9 ST 2218.0 SR 164.6 $$ 673.l

RST .4589 R/I1 r ,435J RTF .9175 CRY -.92)7 ORS .8456 CST -,9834

$GB 5425,4 R25 .0114 RI5 .9J74 LSA 2327.6 NSA 154.5 $$A Z8.2

881 5408.7 982 399.4 ?HA Z,08 ILl 2_51,4 EL2 100.8 ALF 173.70

LAUNCH OAT[ NAY 0 1964 FLIGHT TIN] |78:00 ARRIVAL 0ATE NOV 2 1964

HELIOCENTRIC CC(N|C

RL l_J.0| LAL .00 LEVi. Z2T.44 YL 25.973 GAL

RP 107.48 L4P Z._Z LOP I24.37 VP 57,_56 GAP 1|.$2 A2P 89,4I

RC 175.147 5L -J8.07 GP -8.0J ZAL 83.18 ZAP 187.94 (T9 320.$8

PLAN(TC_ENTR]C CONIC

C3 J4.3Z4 VHL 3.785 OL4 -).75 RAL 140.98 RA0 $587,$ V(L 11.649

LNCH AZNTH LNCH TIRE L-| TIN( IN] LAT |NJ LONG |NJ RT A$C

90.00 6 9 33 2021,13 -J4.45 29.59 356.53

90.00 17 |1 47 4898.I6 20.51 21Z.96 357.95

100.00 Y Z9 8 1Y$4.40 -]5.57 |0.25 395.05

100.00 18 34 55 4650.15 21.46 192.86 357.55

It0.00 8 35 ZJ 1565.56 -]?.81 55).$6 )54.74

]]0.00 ]9 47 IO * 4403.93 24.00 |74.51 398.)?

0ISTANC[ 5Z0.568

1.89 AZL 92.59 HCA 256.95 SNA J22._5 ECC .2346] [NC 2.5914 Vl 29.S05

TAL 173.$1 TAP 70.?6 RCA 95.79 APO ]5].Z8 V2 55.25B

ZA[ 131.5Z EYE J86.65 ZAC 72.46 (TC 262.95 CLP-]70.95

PTH 2.05 VHP 7.696 0PA ]1.78 RAP ]54.65 [CO 1.13_7

|NJ AZNTH IN] TIN( POCST TIN |NJ Z LAT IN] 2 LONG

114.62 6 43 14 1421.1 -1].01 22,60

?0.04 |6 55 26 4298.Z 17.60 205,49

1|9.96 ? 58 52 1164.4 -11.76 3.34

$8,68 J9 5Z 5 4030.1 ]8.37 155.43

119,6T 8 59 24 963.4 -J5.73 346.93

64.89 ZJ 0 _L4 3803.9 20.41 167.20

ORBIT O(TERNINATION ACCURACY

ST 2565.6 SR 272.1 Ss 695,0

CRT -.9115 CR$ .8361 CST -.9866

LS4 2475.6 NSA 155.6 $SA 26.S

ELI 2575.6 EL2 J11.5 ALF J74.00

DIFFERENTIAL CORRECTIONS NIO-C_M[ (XJ[CUT|C_ ACCURACY

T0(-J._402 TRA .6104 TC3-6.3002 8AU I.Z085 SGT 5452.4 9_R 445.5 SG3 |70.0

ROE .]738 RRA .ISl0 RC3 -.3619 FAU ,02855 RRY ,4044 RRF .596T RTF .9|94

FOE -.6_47 FR4 .7243 FC5-I,T])Z BSP 17275 SG8 54?0.4 RZ3 .0250 RI3 .9194

ODE 1.5500 BRA .8342 8C5 6.5106 rSP -556 $GI 5455.4 $G2 409.5 THA 1.89

LAUNCH DATE nay 8 ]964 FLIGHT TIM[ 180,00 ARRIVAL DATE NOv 4 ]964

HELIOCENTR|C CONIC

RL ]5].0J LAL .00

RP ]07.4? LAP 2o$5

RC ]77.045 GL -|B.I8

PLANETOCENTRJC CONIC

C3 ]S.]_] VHL 3.891

LNCH AZNTH LN(.H TIM(

90.00 $ 32 1"0

90.00 17 15 16

100.00 7 31 18

J00.00 ]8 38 59

110.00 8 _4 7

]_0.00 ]9 SZ 40

DISTANCE 519.968

LQ. Z_7.44 VL 25.923 GAL 2.44 AZL 91.89 HCA 260.20 SNA 122.24 (CC .25899 [NC 2.6885 vI 29.505

LOP 127.42 VP $7.202 GAP 11.99 AZP 89.94 TAL I?Z.]$ TAP 72.)6 RCA 93.03 APO 15J.45 vZ 55.260

GP -7,?0 ZAL 79.$? ZAP 16_o?? (T$ 519.81ZA( 1)|.)2 ET[ 186.)? ZAC 75.14 (TO Z$Z,45 CLP-I?J.80

OLA -5".04 RAL 144.25 RAO $587.$ VEL II.(dJ5 PTH 2.05 VNP 7.894 OPA 11.47 RAP 137.07

L-I TIN( IN] LAT IN] LONG JNJ RT ASC IN] AZNTH IN] TIN( PO CST TIN IN] 2 LAT

J993,47 -15,$8 Z?,94 .48 115,05 7 5 54 1393.5 -I0.I8

4990.8J 21.69 215.)$ 2.43 71.14 J8 57 47 4)50.8 18.95

1738.7Z -I4.f_ 8,75 .0Z ]16.38 $ Z0 |? 1119.7 -10,94

4680.79 22.68 I_$.13 Z.06 89,98 ]9 57 0 4080.8 19.74

I542.09 -17.09 352,43 $58.6) 120.06 9 19 49 942.1 +1Z.97

4450.]9 _5,._0 177.47 .90 65.21 Zl 6 50 3850.2 21.87

DIFFERENTIAL CC_II_CTION$

T0[-].8894 TRA 1.0)60 _C)-5.9987 BAU I.Z199

R0E .1537 RRA .1606 RC3 -.3294 FAU .02854

FOE -.6?El FRA .7660 FC3-1,5165 85P J7448

80E 1.6795 8RA 1.0484 $C3 $.0077 FSP -542

NI0-COURS£ £X(CUTION ACCURACY

SGT 9494.$ $C_ 441.? 865 |65.J

RRT .369) RNF .)599 RTF .9214

SG_ 5511.) RZ$ .0191RI5 .92J4

SGI 549?.0 SGZ 4]0.) TqA J.?l

[CC 1.2493

INJ Z LONG

Z].00

20e.77

1.87

]88.56

345.?_

I70.00

ORBIT D(T(RNINATION ACCURACY

ST _503.8 SR 2?9.? $5 7]_.7

CRT -.9005 ORS .8502 CST -.989_

LgA Z$]5.T N$A 157.6 $SA 24.9

ELI 25]6,5 (L2 121.0 ALr 174._4

]$57



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964_

LAunCH OATS" NAY 8 11364 et,tM4T TIN£ IIIZ.DO ARRIVAL DATE NOY 6 1964

NEL IOC[NTIIIC CONIC

IlL 151,01 LAL .00

Re 107.47 LAP Z.76

RC 179.913 GL -|9.19

PLAI_ TOC[N TR J C CONJC

C3 11. 147 VNL 4.019

LHCH AZHTH LKH Ti/4_

• O.DO 41 94 30

I)O.DO J7 J9 5

100,DO R IZ 51

100.O0 I0 4_ Z3

110,00 9 14

I_0.00 It 5R £5

nlSTANCtr 531.530

LOL n?.44 VL IS.•?3 GAL 3.0Z AZT, 91.78 HCA 163,44 $144

LOP 130.17 VP 37.1141 GAP lZ.$a AZP 119,1_1 TAL 170,53 TAP

GP -7.4:* ZAt, ?6._:* :*AP 11b•.56 IrTS 3|6.59 ZAI[ 131.31 •IT Ir

111.95 ECC .Z4373 INC Z.T931 vl 19.505

"/3.97 RCA 91'.:*5 APO 151 .6/ VZ 35.160

I96,13 ZAC 73.81 [TC ;_61.95 CLP-171.64

DL4 -6.14 RAt. 14T,51 1140 t517.15 VEt 11.717 PTH 1.07 VHP 9.103 OPA il.09

L-I Y|NC JNJ LA? JNJ LONG |NJ RT ASC INJ AZNTH JNJ TIN( PC' CST TIN

1•69.•t_ -11,N _e,55 4.54 115.39 ? :*? Z0 1369,9

_03,10 n.?t 111.81 7.0S ?Z,73 JR 4l 18 440_,l

1717,01 -13o1_4 7.47 4,[}E 116.71 8 41 19 1117,0

4 73|.!7 Z3,/1 I IHP. 45 _.6P 71,3dl 10 l 15 4|31,3

1514.59 -16.49 351.43 :*.6l 110.37 9 39 44 9:.4,6

44_6.44 16.53 |0•.SO 5.$6 6T.61 11 13 IZ _96.5

oIIrFtR[NT 1 At, COIREC T IGNll

r0£-1.?•63 YRA 1.Z_11 YC$-5.6535 8/,I.I l.£:*tJ

Rot .1950 TUBA ,114NI 1¢3 -.1•61 FAU .0£41'0

FOE -.6t60 IrRA .1101141 Ir¢$-1.$£41_ I•P 175£1

90( 1.60•1 MA 1.17•5 •C$ 5,Ot,13 FI_ -5£4

NID-COI_S( i[XI[CuTICN ACCURACY

&GT SS£S.$ 6GR 439,6 663 1110.1

RRT .33NI •tin r .$z:l• RTF .9l$0

IK4J 5S4£.7 RZ3 .014• R13 .9151

$61 SSt?. p IGZ 414,l THA 1,55

R4P 139.49 [CC 1.2657

INJ ,_ t.AT JNJ P LONG

-9.45 19.64

ZO.ZZ +.1_.06

-J0.Z4 .65

ll.03 191 .74

-IZ.54 344.79

15.:*6 I ?Z.86

ORBIT 0[TS.RNINATION 4CCURACY

ST 16:.5o4 SR 187.6 IS TZ7.Z

CRT -,8904 CRS .8:*43 CST -o9910

LSA Z754,6 liSA 160,? SSA 15.4

S.t.I :*637.9 [t.Z 130.3 ALF 1?4.41

LAI._ICH OATS. ,qAY 6 tIH_.4 Ft.|GHT TINI[ 164.00 ARRIVAL OAT[ NOV B 1964

HS.LIOCS"NTRIC CONIC

RL 151.01 t.AL .00

R? 101.47 LAP I,|7

R¢ 100,761 Gt. -]1,10

PLAN[TO(ENTRIC CON|C

C3 17.354 vHt. 4.163 0t.A -1.$? RAt. 150.1'0 RAO SSS?.? V(L

LI_N AZNTH t.NCH TIN( L-| T|14[ INJ LAT

_,_ ? 15 35 IBS0,44 -11,41

gO.O0 17 13 11 S0S5.18 13.•0

100.00 I 33 43 1611,45 -I$.40

100,00 11 41 4 4?11,4_ +4,16

110.O0 • $3 $3 ISII,0t -11.01

liD.O• IO 4 _ 414:*,l• 11,19

0IFFEII_NTIAt, CORRI[CTiONS

?O[-1.9355 TRA I.SO_7 YC3-S.£•_4 BAU Jo£Z?9

ROE .1016 RRA .1771 RC$ -._631 FAU .0:*_01

tO[ -,?Oil FRA .•50• FC$-I.J4•9 liP 17••1

BO[ 1.9466 8RA 1.5_O1 6C3 5.19_9 FSP -SI:*

DISTANCE 537.051

t.Ot, 1_?.46 Vt. 15.1£4 GAt. 3.63 AZt. 91.80 _CA 166.6• S,*4_

t.OP 134.1t VP 37,|34 GAP !_.?• AZP •:*,83 TAL 11_,90 TAP

GP -1.17 ZAL ?_.•1 ZAP I?ID.3_ [iS $13.•6 :*AE 131.31 £T[

111,67 [CC ,:.4887 INC :*.8769 Vl 19.505

75.5• RCA 91,39 APO 151,95 vZ 35.160

1•5.91 ZAC 74.4? ETC 161.47 CLP-173.48

11.778

INJ LONG INJ RT ASC' INJ AZNTH INJ TIM[

_5.41 •.69 115,66 ? 48 15

1_3._8 11,77 74ol9 18 4? 16

0.45 8,18 116.97 9 :* 3

_0_,91 11.43 7:*.85 10 ? 45

350.66 6.69 110.61 9 59 4

1_3,5• 10.34 69.11 71ZO S

NZO-COURS£ [XECuTIOI,¢ ACCURACY

3,GT _S_9.J _CJI 436,8 SG3 155.6

HT ._•Y9 met .1869 RTF .9:.54

IG_ _70,1 R_3 .OJOl RJ_ .9254

$G1 5560.6 SG_ 416.B THA i.55

PTH _.08 VHP 8.315 0PA IO.66 RAP 141.9D ECC 1.1853

POCST TIN INJ Z LAT INJ _ LONG

1350,4 -6.85 18.53

4455,t :.1.41 115.43

1099.4 -9,68 359.64

4_91,4 1:*.1B 194.96

911.0 -11.64 344.05

$94:*.6 14.60 JYs.?e

O_B1T D[TS.RNINATION ACCURACY

ST 2740.0 SR 293.3 S• 740.D

CRT -.88_Z CR9 .8111 CST -.9926

LSA Z848.? H$A 163.6 SS_ 12.0

ELI 175_.4 [LZ 156.4 ALF 174.56

_4U_CN 04T[ NAY 9 1964 FLIGHT TIM[ 166.00 ARRIVAL OATE NOV 10 1964

NELI_CNTNIC CONIC

RL 131,O1 LAL .DO

RP 107,46 LAP 1.•7

NC llt,t:*l Gt, -17.9_

PLAM[TOC[NTRZC CONIC

C3 18.7}? VHL 4.3Z9

LHC_ _Z_YH LNCH TJM[

_K),00 ? 36 3O

• O.OO J7 _? 35

tOO.D0 6 55 46

1OO.00 I_ 51 38

]10.00 9 51 43

!10.00 ZO !0 30

0IFF[RS.NTJAL CORRI[CTION3

TO¢-I.0T_4 TRA |.7(_10 TC_-4.•1|• BAUI,131_

ROE ,1111 _A ,145:* RC3 -.1518 FAU ,01137

FOE -.1156 FRA ,8•_B FC5 -,••75 BSP 17_14

BO[ Z.0873 ilfllA 1,7?57 6C3 4,9174 FSP -4•9

0IST&NCS. 54:*.5:.4

LOt. _1.44 VL :.5.776 G4L 4.16 AZL •l.•? HCA 269.94 S_A 111.59 ECC .15444 INC t.5Y00 YI 29,505

LOP 137.37 VP 37.0•9 GAP 13.:*:* AZP 90.00 TAT, 167.17 TAP 77.11 RCA 90.50 APO 151.E8 Vl 35.159

G? -6.94 ZAL 69.60 ZAP 171,04 S.T$ 310,95 ZAE 151.35 ETE 195,70 ZAC TS.IZ CTC _61.01CLP-I/4,51

OT,A -9.41 RAT, 153,•5 RAO 6567.6 VEL 11,•57 PTH 1,10 VHP 8.56_ 0PA- 10.17 RAP 144._9 ICe 1.3084

L-J TJM[ INJ T,AT INJ t.ONG JNJ RT AIC JNJ AZNTH INJ TJM[ P• CIT TIN INJ Z LAT JNJ Z LONG

1955.31 -11.•6 14.5Z 1:*.90 115.86 9 8 45 1335.3 -9.39 17.67

5106.65 _4.7I _.7• 16.57 75.71 1_ 51 39 4506.6 F2.51 I1_.8D

1686.04 -1:*.•8 5.67 1:*.38 117.16 9 11 52 1066,0 -9,_4 5S8.88

4_$1,13 _.SZ Z06.19 16.2$ ?4.39 ZO 13 29 4Z31.1 Z5._) 198.21

1501.44 ol5.69 350.11 10.83 IZ0.?? 10 IT 44 901.4 -11.49 545.5_

4588,50 Z#,?? J•6.?Z J1.ZO 70.6• II 16 50 3980.5 15.86 17e.75

N|0-CC_IIRS,[ [XI[CUTIC_ ACCURACY CRB|T OETS.RNiNATION ACCUR4CY

SGT 538_.9 6GR 433.4 SO_ 151.0 ST I_40.0 SR 307.9 SS ?49.6

RRT .1911 RRF .:.500 RTF .91?8 CRT -.8754 CRS .8189 CST -.9959

$C_ 560_.? RZ3 .0_66 RI_ .9178 LS_ 1948.0 NSA 166,? SSA _0,6

SG] 5588.0 3GZ 418.3 THA 1.|7 [L| 165_.4 S.LZ 145.8 4LF 174.65

LAUNCH OAT[ NAY 8 19_4 FLIGHT TIM[ |86.D0 ARR[YAL DATE NOV 1Z J664

H[LIOCENTNIC CONIC DISTANCE 547.943

RL 151.01 LAT, ,00 LO_ 1_7.44 VL _5.7:.8 GAL 4.•3 AZL •3,03 HCA :*73,18 S_A lZI.J:* ECC ,Z6049 INC 3.063] VI 29.505

RP |O?,46 LAP 3.06 LOP 140.6_ VP 37.O_4 GAP 13.67 AZP 90.17 TAT, 165.66 TAP ?8,85 RCA 89.57 APO IS].?? VZ 35.Z5?

RC 194,440 G_ -17._, GP -6.73 ZAL 96.45 ZAP J?l,T'0 S.T6 307,17 ZAC 131.5l [T[ 185.5_ ZAC 75.76 ETC 160.56 CLP-175.14

PLAM[TOCENTNIC CONIC

C3 10.$11 VHt. 4.515 OLA -•.31 RAt. 151.97 RAO 6367._ V[L I1._07 PTH Z.I1 VHP 8.815 DPA 9.63 RAP 146.68 CCC 1.5555

LNCN AZMTH LNCH TIN( t.-| TIN( |NJ LAT |NJ _ONG JNJ RT A$C INJ AZNTH INJ TIN( P• CST TIN JNJ Z LAT |HI Z LONG

90.00 ? 5e 10 1814.34 -ll.lk4 13o•9 17.16 116,00 8 :*8 15 1324.5 -8,05 |7.05

90.00 17 $I 8 5157.45 _3,_ :*_lO.L_lg :.1.44 77.:.9 18 58 6 4557,4 23.52 ZZZ.]S

IOO.00 9 il 55 J•?i.•l o11.1'O 5.14 16.61 117.29 9 40 5Z 1076.9 -6.94 358.37

100.00 1• 56 4 4_0._• _6.67 _I_.59 _1,13 75.•8 Z_ 19 14 4180.3 24,48 Z01.49

I10,00 10 |0 44 1493.•• o15,S0 349._0 15,01 110,•6 10 35 40 893.9 -1].19 343,ZZ

110.00 _0 16 45 4634.0_ _*•.75 189.•J _0.14 ?:*.54 11 33 59 4034.1 _?.05 |81.76

0IFF[R[NTIAt. CO_[CTIONI NZ0-C_t,I_K [_CUT_ON ACCURACY C_'BIT 0£TCRNINAT|ON ACCURACY

Y_-I,:*J 54 TRA 1.040_ TC$-4.SJSO BAU 1.1319 $GT 9_05.0 _ 4_•.6 _63 146.5 ST 191J,9 SR 310.5 $S ?55,5

RO[ .1576 RRA .1914 RC$ -.J_)ll FAU ,01•70 RRT ,1140 R_ r .1133 RTF ,9300 CRT -.8695 CRS ,6170 CST -.9948

FDS. -.717• FRA .•$e• rc$ -.•3tl5 •_IP J?•56 _ $6_1.5 RZ$ .003• R13 .9500 LSA SDZ9.J N$A J70.Z $$A 19.4

BO(" _.1181 BRA 1.049_ 8C5 4.5195 F?P -485 SGI 5605,9 $6t 418.6 THA .99 ILl 1934.4 [L_ 151.T ALF 174,71

1859



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCN 04T[ NAY # 1964 FLIGNT TIN( 190.00 ARR|VAL OAT| NOV 14 1961

_[LJO(:[NT#IC CON|C

RL lSi.01 LAL .00

gP |07.49 LAP 5.14

RC 186.130 GL -17.33

PLAIqI(TOC[NTR;C CONIC

C3 "Z.5_Z VHL 4.715

LNCH AZNTH LNCN TI_

90.00 8 t4 51

00.00 J7 56 50

lOS.S0 9 31 8

IOO.OO Jg 3 ZO

110.00 10 ,7 55

110.00 ZO _3 5

O/STAnCE 555,300

LOt. ZZ7.44 VL Z5,681 GAL 5.63 AZL g3,|6 MCA Z75,45 SNA IZ0,85 £CC ,Z6708

LOP 143.48 VP 37.0,9 GAP 14.16 AZP 90.35 TAL 164.07 TAP 80.50 RCA 88.58

GP -6.54 ZAL 65.45 ZAP I?Z.AZ £T8 301.83 ZA[ 131.31 [T£ 185.34 ZAC 76.40

OLA -IO.,Z RAL 150.81 fAO 4587.9 V£L 11,088 P?_ Z.14 VHP 9.0J60PA 9.04

L-| T|I_ |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ T|N( PO CSI T|N

1918.1| -|1.45 Z).SZ 11.44 116.08 8 46 50 |$18.1

5207.40 _,12 233.78 26,35 78,01 19 3 43 4S0Y.5

1872.05 *11.55 4.88 20°88 117.36 9 59 0 1071.0

4811.80 17.45 118.00 ZS.0T ??.62 21J Z5 29 45,8.8

|404.35 -15.44 340.?Z |0.2| 110.88 |0 5_ 4? 894.4

4870.Z4 )O._i 103.12 15.14 ?4.05 21 41 4 4070.Z

INC 3.1568 VJ 29.505

APO I53.1Z VZ 38.Z54

£TC ZSO.I_ CLP-|?5.t?

OJFF[RENYlAL C(_IR[CTIONS

T0_-2.5855 TNA Z.3274 TC3-4.1247 81_i 1.,320

ROE .154_ NRR .1943 RC.3 -.17_? F_J .01811

FOE -.74/9 FRA .9707 FC$ -.7048 8_ |7978

DO| Z.3770 MA 2.3357 8C5 4.|,85 FSP -47|

NID-_0LWJM[ [xECUY/CN ACCURACY

SGT $8£4.0 8r, R 425.1 $03 I42.2

IIMT .|855 Rift" .1758 RTF .9327

ST_ 5J40.0 fl_$ .0013 RI5 .0327

SG| 5824.8 SGZ 417.7 THA .81

NAP |48.05 [CC 1.3674

IN| 2 LAT |NJ Z LONG

-?.0S 16.69

Z4.4) 22_.57

-8.78 358.09

15.45 t04.Y6

-I1.14 345,14

t8.15 184.81

OR81? O£T[RNINATI(_ ACCURACY

ST 2994.6 _ 517.6 $_ T61.Z

CRT -.8654 CR8 .8171 CST -.9957

LSA $I0I.Z NSA 173.| 8SA 18.4

£L| 5007._ £L' 158.5 ALF |74.74

LAUNA_H OAT[ MAY 8 l tH_4 FLI_T TIN[ 102.00 ARR|VAL 0ATE NOV I6 1964

W4[L/OCENTRIC CCNJC D/STANCE 558.1kllY

NL 15|.01 LAL .DO LOL Z_7.44 VL 25.$35 GAL 6.38 AZL 03.,5 NCA _70.68 Jk*4A 1,0.59 [CC .27421 |NC 3.,516 VI _9.505

R? JOY.SO LAP 5.ZI LOP |47.15 VP _.004 GAP 14.67 AZP 00.55 TAL J62.49 TAP 82.16 RCA 87.51 APO |55.68 V_ 55.25!

RC 18S.01R GL -18.85 GP -8.37 ,AL 60.55 ZAP |72._ [78 _07.72 ZA£ 1_|,_0 £T[ 18_.|8 ZAC 77,0_ £TC 259.?I CLP-|?6.80

PLAN(TO_£NTRIC CON|C

C3 ,4,88| Y_L 4.9_8 0LA *|J.OO RAL |62.8_ RAO 8_88.0 V£L

LN_H AZNTH LN_H T|N( L-I TIN( IN| |AT

90.00 8 32 32 1015.98 -il,_ql

90.00 I? 41 54 5,58.69 26.82

IO0o00 9 48 ZZ 1871.34 -1_.53

JDO.OO J9 8 4_ 4078,_6 18,08

110.O0 JO 44 ? 1498.?5 -15.55

110.00 10 10 19 4723.91 31.48

OlFF[R[NT|AL CC_R[CTJON$

T0£-_._151 TRA 2.6_O7 TC5-3.738? 8AU 1.2206

R0£ .7789 RRA .|996 RC3 -.J482 rAU .0|867

rOE -.7548 FRA 1.0,37 FC3 -.5872 88P 18083

80[ Z.5t98 BRA ,.8588 8C3 3.?4|6 FSP -459

1Z.081PPH 2.18 vNP 0._78 SPA 8.4| RAP 151.40 [CC 1.404_

JNJ LC_G |NJ RT A$C JNJ AZNTH |NJ TIN( PO CST T|N |NJ Z |AT |NJ _ LONG

23.39 25.7A 11_,10 9 4 ,8 |)16.0 -7.78 I6.57

2_7,_6 31._8 _0.56 19 9 30 4656.7 15.,4 _28.94

A.82 25.15 1:1.56 10 I_ 13 1071.3 -8.78 558.0_

216.40 3|.01 70.)O £0 31 4, 4576.8 ,8.31 ,08.04

349.85 23.43 110.84 |1 9 4 896.7 -I|.3Z 543._

196._6 30.17 75.82 11 48 I3 41_3,9 19.16 187,89

N|O-C.4_,/_8_ £YJ[CUTJ(_ ACCURACY ORBIT O£T£RN|NATJON ACCURACY

SGT 5837.Y SG_ 4L_0.0 $63 158.0 ST 5053.4 SR 5,4.5 88 765.0

RRT .1459 RRi r .1366 RTF .0_56 CRT -.8614 CR8 .8179 CST -.9963

808 S998.3 R25 -.0007 RI3 .9356 LSA 315_,6 NSA 175.8 384 17.4

661 5638.0 SGZ 415.5 THA .63 £L1 3066.3 £L2 168.5 ALF 174,?$

LAUNCH OAT[ NAY B J984 FLIGHT TIN| 194,00 ARRIVAL 0ATE NOv 18 1964

H£L|O_[NTR|C CONIC

RL 151.01 LAL .00 LOA. _'_7.44 VL

W_ ZO1.51 LAP 3.26 LO_ 150._8 VP

RC 188,780 GL -ZS._l 6P -8.21 ZAL

PLAN_TOC[NTN|C CON|C

C3 ZY.Zl6 VHL 5°Zl?

LNCff AZNTH LNCH TIN(

90.00 8 49 9

90.00 I? 4? I

lOS.S0 I0 4 34

100.00 ]_ 14 I?

JJO.OD J0 50 14

110.00 Z0 _S 58

OIFF[R[NTIAL CORR[CT|(_I8

TO[-_,6?|Z TRA Z.9525 TCS-3.36ZT 8AU |.1243

RO_ .Z_44 NRA .Z013 RC3 -.]22| FAU *0|521

FO£ -.7878 rRA 1.0891 FC3 -.4845 88P J8J68

80[ Z.8874 8RA ,.9_94 8C3 3.36_0 FSP -447

01STANCE 568.798

25.58_ GAL ?.16 AZL 93.35 NCA ZSZ.9Z SNA 1Z0.33 [CC .1820! INC $.3483 vl 19,505

38.958 GAP 15.ZZ AZP 90.75 TAL J60._ TAP 83.85 RCA 86.40 APO 154.Z7 VZ 35._47

57.77 ZAP J73.36 £Y8 29J.75 ZA[ J3J.Z? £Y£ J85.02 ZAC 77.66 £YC 159.31 CLP-J77.83

0L4 -]1.69 RAL 165.38 RA0 6568.1 VEL 12.190 PTH Z.|9 VHP 9.691 OPA 7.75 RAP ]53.74 [CC 1.44?9

L-J TIN( JNJ LAT ]NJ LONG |NJ RT ASC [NJ AZNTH INJ TIN( PO CST TIN |NJ Z LAT |NJ Z LONG

1918,05 -11.45 _3.St 30.03 116.08 9 Zl ? 1518.0 -7.85 16.68

5504.97 Z?,31 240.?0 _8._| 82.EZ 19 I5 _6 4?05.0 15,95 _37.30

1874.73 -)_.83 5.02 29.41 117.31 10 3Z 28 1074.7 -8.8_ _5e.14

5023._2 28.83 219.78 39.99 el.00 10 38 0 4425.5 Z?,O9 Zli,32

J_Z.97 -JS,74 3_0,_0 17.84 J_0,74 J] 14 Z? _0_.D -II,_ 343,61

4768.04 32.]2 109.62 35.22 ?7.63 Zl 55 24 4168.0 30.09 Igl.0G

NI0-COUNSdE (XI[CuTICI,4 ACCURACY ORB|T 0£T£RN|NAT|ON ACCURACY

SGT 5646.4 8GR 414._ SG3 J_4.0 ST $099.Z SR 330.4 SS Y67;_

RRT .1052 RRI r .0_73 RTF ._386 CRT -.8603 CR3 .81_4 CST -.9969

SGB 566J.8 R25 -,00L_ R13 .9386 LSA 5204.9 NSA l?8.I SSA J8.4

SGI 5546.6 $62 411.! THA .44 [L| 3112.Z EL2 167.? ALF 174.74

LAUNCH 0AT( NAY 8 1964 FLIGHT TIN( 196.0_1 ARRIVAL 0ATE NOV 20 1964

P_L_O_[NTR/C CONIC

RL 19|.01 LAL .DO

RP 107.85 LAP 3.51

RC J91.320 GL -J8.0_

PLAN(TO_£NTR|C CON|C

C3 _0,188 VffL _.SO)

LNCH AZNTH LN4_ff ?|N_

K}.00 9 4 40

90.DO J? _Z J_

|0(3.00 |0 10 43

lO0.O0 |9 |0 _4

1]0.00 41 13 44

110,00 l_O 41 £_

OIFKER(N?iAL C_I_?J_J

T0(-£.8£84 TRA $.£875 TC3-2.0955 8AU l._13G

ROE .31S8 NNA ._]2 RC3 -.1004 FAU .01374

FOE *,?798 FRA 1.|178 FC3 -,_9_0 _8P 18157

80£ £.#480 8RA 3.3037 8C3 2.99?2 rSP -431

O/STANCE 588,004

LOt. Z_?.44 V_ 25.544 GAL 7.99 AZL 93.45 HCA 186.16 SIAA 1_0.08 (CC ,1905_ INC 3.4475 v] _9.505

LOP I53.8_ VP 34_.02Z GAP ]5.92 AZP 90.06 TAL 159.40 TAP _5,56 RCA 85.19 Al>O |54.9? VZ 35,242

GP -8,08 ,AL 55,J6 ZAP 17_,75 [TS 184o86 ZA£ I)].Z) £T£ |84,98 ZAC 78,28 ETC Z_8,94 CLP-178,47

0LA -12.$0 RAL 187.98 RA0 8568.2 V(L IZ.$15 PTH Z.2Z VHP 10.031 0PA ?.05 NAP 156.05 (CC 1.4984

L-I T|N( |NJ LAT IN| LONG |NJ RT ASC |NJ AZNTH |NJ T|N( PC) CST T|N |NJ Z LAT IN| 2 LONG

|024,18 -|1.63 23.87 34.31 ilS.0O 9 36 45 I$ZA.2 -8,04 17,0_

939_.2_ Z?.?O _44.JJ 4J.J3 _3.88 J9 2J 78 47_2.3 28.56 _5_.63

l l_2,0? -12._Q _.44 33.68 ||?.ZZ 10 47 45 |08Z.] -9.]i 358.66

SO_0._ 29.07 L_3.14 A0.04 82,?1 20 44 74 4469.8 27,76 It4 ._8

15|2.88 -16.09 _50.76 }J.84 120,_8 11 38 57 911.9 -11.91 344.15

4811.$8 31.?i _*02.88 d0.28 79.47 22 Z 33 421J.6 30.9t 194.12

N_O-COURS[ [X_CU?_N ACCURACY _T O[T£RN|NAT|_ ACCURACY

$GT 5846.0 $GR 408.5 SG3 130.0 ST $129.Z SR 335.9 SS Y68.7

RRT .0638 RRI r .057e RTF ,9416 CRT -.8587 CRS .8Z09 C3T -,9g73

SG8 5661.? RZ3 -,0025 RI3 .94J6 LSA $Z34,7 NSA J80.2 SSA IS.6

$GI 5647.0 8GZ 407.6 THA .17 [L| 3J42.5 EL2 171.4 ALF 174.TZ

J8_9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LA_KN DATE NAY 9 IN4 FL|(#IT Till[ 198.00 ARRIVAL DATE NOV 22 1964

Wq[LI(XENTIIC CONIC

RL 191.O1 LAL .OO

RP 107.$4 LAP 3.35

RC 193.941 GL -15.55

PLAN[TO¢[NYRIC CONIC

C3 $$.1t? VHL $.iZO

LN_.J_ AZNTH LNCH TEN(

_0.00 9 19 4

P0,O0 17 $? _N_

100.00 10 $$ 49

IOO,OO 19 Z$ 33

110.00 I1 9? I

110.00 ZO 41 47

DISTANCE 9T$.906

LOt. ZZ?.44 VL 15,499 GAL 8.88 AZL 93.55 HCA Z89,41 SNA 119.83 (CC .19981 INC 3.5500 Vl 99.503

LOP JSS.¢a vP 36.a07 GAP 16.45 AZP 91.18 TAL 157.85 TAP 87.30 RCA $3.Sl APO 155.76 v2 35.237

G? -5.93 ZAL 59.1_ ZaP 174.03 [fl Z??.09 ZA( 131.18 EY[ 104.74 ZAC ?8.90 (TC 258.55 CLP-179.32

OLA -11.83 HAL 170.41 RAD Q588.3 YEA 19.499 PTH 2.15 VHP 10.400 DPA 6.$2 RAP 158.14 (CC 1.5574

L-I TIN( INJ LAT JNJ LONG JNJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAY INJ 2 LONG

1954._1 -11.85 24.46 )8.55 115.87 $ 51 20 1334.2 -9.35 1?.6D

$$88.d6 27.89 247.46 46.011 85.54 19 2? $$ 4789.5 27.08 238.91

1695.18 -15.91 6.08 $7.80 117.06 I1 Z 1 1093.9 -$.47 359.90

5114.79 28.41 •28.45 45.8? 84,4• _ 50 50 4514.? 28,33 217.81

13•8.•8 -]$.55 351.95 $6.01 1Z0.$4 11 5• $2 826.3 -12.40 344.88

4154,40 33,_0 •08.13 45.31 81.34 22 9 41 4234.4 31.64 197.94

01FrER[NT|AL ¢alR[CT|ON8

T0_-9o9857 ?RA 3.8910 TC3-2,0398 6AU 1.Z017

R0( .$AOA _A .ID88 RE3 -.0814 WAU .01838

rOE -.?8:MI FRA 1.114.3 fC3 -.3166 IV 18•13

3.0130 MA 3,9044 8¢3 2,8340 FIP -421

LMUNCN DAY( NAY I 1_4

H(L|O¢ENTRIC C_NIC

N|D-CO,,I_$1[ (XECUT|CN ACCURACY clq'e|Y DETERNINATION ACCURACY

$GT $646.6 $GR 409.0 $83 126.2 31 3152.2 SR 340.5 SS 770.8

RRT ,0t0• _ .0JeZ RTF .8430 CRY -.8384 ERS .9137 CST -.9977

SG_J $8_._ R•$ -.0030 Rl3 .9430 LSA $937.8 NSA 181.3 33A 14.8

$GI 5848,6 $G• 401.9 THA .08 (LI 3163.8 EL2 173.9 ALF 174.69

0|STANC( 5?8.??8

ARRIVAL DATE NOV 24 1964

Rk 151.01LAL .(X)

RID I07.38 LAP $.37

R¢ 184.841 GL -15,03

PLAN[TO¢[NTRJC CONIC

C$ _dl.04? VI, IL I.iU

LNl_i AgNTH LNCH TIN(

90.00 I 39

80.OO 18 3 •

100,00 10 49 50

100.00 II 31 li

110.00 11 38 IL_

110.00 •0 55 9

DIFFERENTIAL COIRECTION_

Y09-$.1_? TRA 4;043? TC3-2,3299 8AU 1.1935

ROK .SIS? RRA .1942 RE3 -.0647 FAU .01104

FO[ -.8085 FRA 1.218• FC3 -,2913 8SP 18267

80( 3.1007 MA 4.0484 8C3 2.3308 rSP -410

L_. J_?.44 VL •5,454 GAL 8.83 AZL 13.66 PICA •82.63 SNA 118.38 (CC .31002 ZHC 3.8566 vl 29.505

LOi n 140.13 VP 36.851 GAP 17.14 AZP 81.41 TAL 136,43 TAP 39.08 RCA 82.32 APO 133.6? vZ 35.231

GP -S,81ZAL S0.34 ZAP 174.18 (Yl •68.59 ZA[ 131.10 (TE 184.60 2AC 78.51ETE 958.25 CLP 179.82

OLA -13.28 HAL 178,81RAO 6568.5 YEA 18.628 PYH 2.89 VHP 10.801 0PA 5.57 RAP 160,60 ECC 1.6282

L-| fiN( IN| LAT IN| LCiqG |NJ RT ASC IN| AZNTH |NJ T|N( PO CIT TIN IN| 2 LAT IN| 2 LONG

1847.83 -12.$$ 93.•6 48.73 113,69 10 4 34 1347.9 -8,78 18.39

$443.92 28,18 230.74 90.84 87.17 18 33 46 4843.5 27,50 242.14

1?07,88 -13.06 e,94 41,08 116.85 11 15 18 1107.9 -9.95 .12

5188.82 •8.88 _•8.1_ 50.74 86.12 _0 57 18 A558.8 28.81 221.00

1548.87 -17,12 358.48 40.14 1Z0.05 1_ 3 12 843.0 -13.00 345.80

4885.48 $3.S8 •09.33 50.31 83.21 21 16 46 4986.3 39.28 Z00,36

H|O-C(_qJ_Q.q[ (X_CuT;ON ACCURAEY CWBIT OETERNINATION ACCURACY

8GT 5641.4 SGR 385.1 SG3 122.6 ST 3164.9 SR 344.3 SS ?72.8

RRT -.0248 RRF -,0266 RTF .9483 CRT -.8_88 CRS .8269 CST -.9981

IG_ 5655.2 RZ3 .0089 R13 -.9485 LSA 3271 .0 NSA 182.2 SSA 14.1

SG| 5641.4 $82 385,0 THA 179.90 ELI 3178.7 EL2 175.6 ALF 174.65

_AUAKH DATE NAY 8 1964 FLIGHT TIN( 202.00 ARRIVAL OAT( NOV 26 ]96_

H(LZO¢ENTNIC CONIC

RL IS1.0] LAL .00 LOt. 127._4 VL

R? 107.98 LAP 3.35 LOP 183.37 VP

RC 196,891 GL -14,30 GP -_.70 ZAL

PLAN_TOCENTRIC C(_IC

C3 41.933 V_L 8.551

LNCH AZNTH LNCH T|ME

90.00 9 44 39

90.00 18 8 32

100.O0 10 58 48

100.00 19 37 4

110.00 11 30 54

110.00 2l 1 18

DIFFERENTIAL CONN(CTIONS

T0[-3.3515 TRA 4.4344 YC$-2.0271BAU 1.1639

ROE .$927 RRA .1888 NC3 -.0_05 FAU .009?•

FD[ -.8244 FRA 1.2798 _C3 -.1991 8SP 18282

DO( 3.3749 MA 4.4583 8C3 2.0278 FSP -399

LA_H DATE NAY 8 1864

DISTANCE 583.499

15.413 GAL 10.84 AZL 93.77 HCA 295,$9 SNA 119.36 ECC ,32193 |NC 3.7684 Vl 29.503

36.815 GAP 17.89 AZP 91.63 TAL 133.00 TAP _0.89 RCA 61,02 Also 157.70 v2 35.224

48.13 ZAP 174.21ET$ 239.67 ZA[ 131.01ET( 184.47 ZAC 80.11 EYE 237.94CLP 178.94

DLA -13.87 RAL 175.03 RAO 859_J,6 VEL 12.818 PTH 2.33 VHP 11.240 DPA 4.80 RAP I82.83 ECC 1.?066

L-I TIN( IN| LAT IN| LONG |NJ RT ASC IN| 8ZNTH IN| TIME PO CST TIN IN| 2 LAT IN| Z LONG

1963.16 -12.84 26.27 46.80 115,46 10 17 24 1365.2 -9.$1 19.37

9487.34 28.29 2S3.84 55.60 88.77 19 40 0 488?.3 27.81 245.31

1?25._2 -14.21 7,89 46.11 116.58 11 27 34 1125.9 -10.53 1.14

520|.81 29.82 232.89 55.55 87,79 21 3 48 4601.8 29.19 224.]4

1982.74 -17.?$ $53.63 44.22 119.68 12 16 37 962.7 -13.?L 346.89

4937.75 33.87 212.94 55.25 85.08 22 23 46 4337.8 32.82 205._6

N|O-C(:UR_[ EXECUTION ACCURACY (:]RelY DETERMINATION ACCURACY

8GT 3631.S SC_ $88.0 SG3 119.0 ST 3J68.8 SR 347.| Ss 7?5.5

RRT -.0718 RNF -.0709 RTF ,9522 CRT -.8597 CRS .8304 CST -.9983

$88 5644.8 R23 .D085 R13 -.9522 LSA 3275.6 NSA 182.2 SSA 13.4

SGI 5631,6 SGZ $87.0 THA |79.7Z ELI _182.8 ELI 176.5 ALF 174.60

FL|GHT TIN( •04.00 ARRIVAL _ATE NOV 28 ]964

H�LIOCENTRIC EONIE

R_ 131,01 kAL .00

RP 107.91 LAP 3.38

RC 188,•78 GL -15.8_

P_N[T_¢ENYRIC CONIC

C3 48.H8 vH_ 1.878

LNCH AZNTN LNCH Till( L-J T|N( |NJ LAT

90.00 8 $3 47 1_,88 -13.44

SO.DO 18 14 S SS•8._O 88,)•

I00.00 lJ # 43 1747.07 -14o85

100.OO 18 49 SO 3•43.38 •1.88

110.O0 18 I 81 18_S.34 -|8,$9

110.O0 91 ? 41 4178._ 34.0i

DIFrE_[NTISL CCW_[CTION_

?0(-3.5583 TRA 4,88$8 TC$-1,7488 IA(J 1,1_43

RO( .4812 11118 .1745 8C3 -.OM8 fat,/ .00838

t0( -.8404 FNA 1.$$•3 FC_ -.JilT lIP |_••7

809 3.$853 8HA 4.8_81 8C3 1.7433 FSP -3_8

OISTANC[ 5||.038

LOt. _q'7_44 VL 85.371 GAL 11,83 AZL 83.88 NCA 889.13 S_IA 1]_,13 ECC .33358 JNC 3.8864 vZ 29.505

LOP 188,82 YP $6,?79 GAP J8.71 A2P 81.89 TAL 153.63 TAP 88,76 REA ?9,39 APO 158.87 V2 35.217

GP -5.$9 ZAL 48.10 ZAP 174,07 IT8 •30,73 ZA[ |SO.88 (T[ 184.35 ZAC 80.?2 [TC 2_?.85 CLP |?8,04

OLA -13.98 RAL 177.18 RAO 4390.8 VI[L 13,040 PTH •.38 V_P 11.?Z] DPA 4,01 RAP ]85,03 ICE 1.80J0

IN| LOIG |NJ RT A$C IN| AZNTH |HI TIN_ PO CST T|M |NJ 2 LAT |NJ 2 LONG

• ?.4_ 90.98 115.J6 10 28 _Z 1383,6 -9,g4 20.S_

• 5?.05 80.28 90.33 18 46 J5 4929.8 28.08 248,39

8.•4 30.•8 116.24 II 38 50 !147.1 -11,21 2.$_

• 35,89 GO.Z? 89.42 21 10 14 4643.6 29,49 227.2J

334.84 48.•3 118,24 12 Z? 46 885.3 -14._1 348.15

815.87 60,19 86.82 2• _ 39 4378,1 33.26 206.52

N;0oCOUR$1[ []Q:CUTIGN ACCURACY ORBIT O[T[RNINAT|ON ACCURACY

IKT $115.3 _,R _10.? $83 J15.6 5T 3181.8 SR 348.9 SS ?Te.L

NRT -,1184 _ -,1110 RTF ,9538 CRT -.8609 CR$ .8339 CST -.9986

888 3_18,• R_3 .0014 R|3 -,9539 LSA 3269.? NSA 181.7 $$A J2.8

SGI 3813.5 $G2 3?7.9 THAJ ?9,33 (LJ 3176.0 [LZ J76.7 ALF 174.56

1880



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19641

LAUNCH OAT[ NAY 9 1044

_.L 1OC[NTRX C CONIC

NL 15J.O1 LAL .OO

RP 107.e$ LAP 3.$0

N¢ |9B.914 GL -15.41

PLAN(70CtMTRIC CCmlZ C

C5 55.414 VNL 7.444

LNC/.I AZMTH LNCH Yll_

_O.O0 10 5 411

tO.S0 111 19 40

IOO.OO 11 19 34

100.00 19 48 35

110.00 11 10 SO

110.00 11 13 49

FLIGHT YlIE Z06.00 ARR|VAL 0AT£ NOV 30 1964

OllTAlIC( 59E.30,Z

LOt. n7.44 VL 15.330 GAL 13.11 AZL 94.011'K:A 5OZ.37 SlAA 11a.91 (CC .34721 INC 4.01Z0 vl 29.505

LOP 1Q9.O7 Vff _,745 GAP ll.lO AZP 91.15 TAL 151.31 TAP 94.69 RCA 77.61 APO |60.Z0 vZ $5.209

GP -5.50 ZAL 44.15 ZAP 175.78 (Y$ E4E.I? Z&( 1_0.73 (?( 19A.EE EAC 81.31 (TC 257.39 CLP 177.11

OLA -IA.E4 RAL ]78.05 RA0 4508.0 _I_L 13.E84 PTN E.43 VHP IE.ESI 0PA 3.El RAP 167.|9 [CC 1.9120

L-| T|N( IN| LAT IN| L(:NG IN| RT ASC |NJ AZI4YH IN| TIN( I°_ CST TXN IN| E LAT IN| E LONG

E009.10 -14.11 ES.4? 54.89 114.91 10 39 17 1409.1 ol0.65 El.g]

5570.75 24.24 200.04 SA.S4 91.53 19 52 31 4970.8 28.22 251.38

1771.11 -15.57 10.06 54.E? 115.8A 11 49 5 1171.1 -I,L--9.Z 3.7E

5E44.00 ES.SS E38.00 44.59 81.00 El 16 39 4684.0 Eg. Y0 Z$0.20

1010.54 -18.3S 354.4E 5E.EI 118.73 IE 37 A0 1010.5 -15.40 349,57

5017._t4 34,14 EIS,?3 44.SS 59.73 EE 3? E4 4417.3 33.61 E09.53

0|FF[R(NTIAL C(_I_i[CT|ONJI N|0-C_AEI_ (XI[CU?|CN ACCURACY OPO_T 0[T(RNINATZON ACCURACY

TC_-3.?41E TRA 5._34 ?C3-1.4045 6_J 1.10OO S;T 5554.3 S_t 373.E SG3 IIE.A ST 3151.1 SR $69.6 SS 783.7

R_l[ .4514 R/_A .1430 RC3 -,OZSS FAt,/ .OO1'05 RRT -.1487 _ -.10_ IrrF .8597 CRy -.9631 CRs .9382 CST -.9989

FO[ -.9SH FNA 1 .3tM? FC3 -.110| 8_P 18254 9_ 5005,7 11_3 .00_3 R13 -.8597 LSA 3260.9 NSA 180.3 $9A 12.E

BO( 3.7444 MA 5.5H) SC3 1.4545 F_ -379 _| 5580,? _ 307.8 THA J78.35 (Li 3145.5 [LE 175.8 ALF 174.51

LAUNCH OAT[ NAY 9 1tHJ4 FL|(dAT Y_14[ _S.O0 ARRIVAL OAT( O(C 2 1964

H_LIOC(NTRIC CCWIC

RL 151.01 LAL .00

Re 107.46 LAP 5.57

RC EO1,529 r,,t. -12.84

PLAN(T_(NTR|C CONIC

C3 e3.)R5 VHL ?.tNII

LNCH AENTH LNCff TIN(

tO.O0 10 14 44

90.00 19 25 14

100.00 11 28 I_Z

100.00 18 54 19

110.00 12 19 El

I10.00 El 18 49

DISTANCE 586.423

LOe. _?.AA vL 10,181 GAL IA.3S AEL 94.15 _ 305.60 _A 115.?0 (CO .36E33

LOP ]?3.11 VP _1,.?07 GAP IO.55 AZP 81.41 TAL 151.08 TAP IM,.69 RCA ?5.68

GP -S.AJ EAL at.a1 ZAP 175._1 (t9 t34.E8 ZA[ 130.53 [Y[ 154.10 EAC 01.99

0LA -14.43 RAL JSO.10 RA0 4508._ VEL 13.59E PTH E.49 WlP IE.937 0PA E.40

Lo| TIN( |NJ LAT |NJ L(_ |NJ RT AIC |NJ AZNTH |NJ T|N( PO CST TIN

,E035.34 -14.95 30.44 58.90 114.39 10 A8 39 IA35.3

3010.09 E9.14 t_.81 48.28 83.27 19 59 40 5010,1

IT/?.?? -10.3t Jt.E5 5S.19 115.37 I1 58 19 i197.8

3321.18 J_9.SO 241.S8 48.38 8Z.SZ 21E_ E A?EZ.9

1438,04 -EO.E? 358.04 54.10 118.13 IE 44 39 1035.1

3053.34 34.19 I_1.111 48.51 _KI,A_ EZ AA A AaSS.A

OIFF(R(NTIAL COPIt(CY|ONS NIO-C(_J_'_4[ [XlECuT|_N ACCURACY

70[-3.4359 TNA $.44'/'D TC3-I.E471SAU 1.0549 4GT $57E.? 4GR 345.9 SG3 109.Z

ROll .4955 RRA .1437 RC3 -.OEIO FAU .00371 RRT -.L_EI0 RRF -.2133 RTF .8637

rO( -.8904 FRA 1.4423 FC3 -.0790 85P 18_55 _ 5594.7 RE) -.0011 RI3 -.9657

80( 3.9833 MA 3.464;4 8C3 1.E473 rSP -34? 441 5573.3 SGZ 3S6.? THA 179.16

ZNC 4.1A69 vl E9.505

APO 161.71 vE 35.E00

(TC ES?.I5 CLP 176.J5

RAP 169.31 [CC 2.043E

INJ E _AT INJ E LOqG

-11.44 E3.43

28.30 154.25

-IE.90 5.26

29.9_ 133.09

-16.35 351.13

$3.8? ElE.A?

ORBIT 0(T(RN;NATION ACCURACY

ST 3133.0 _R 349,3 9S 790.7

CRT -.9657 CR$ .8419 CST -.9989

LSA 3245.7 NSA 178.1 $$A 1].6

(LI 3149.2 [L2 174,0 ALF 174.47

LAUNCH OAT[ MAY 9 ]9_4

HELIOC(NTRIC CONIC

NL IS1.01LAL .00

RP 107.e9 LAP 3.34

lC E03.1E0 GL -IE.31

PLAN(TOC[NYRJC C_IC

C) 72,851 VHL 9.535

LNCff AZMTH LIA_H TII4(

• 0.00 10 12 33

90.00 10 30 52

100.00 11 36 5

100.00 20 0 0

110.00 IE EO 53

]10.00 El E5 AE

FLIGHT TIM( El0.00 ARRIVAL 0ATE 0[C 4 1964

OISTANC[ 600.165

LOL ZE7.44 VL ES.23E GAk 1_.79 AZL 94.E0 HCa 308.84 SIAA 118.49 (CC .379_ l_IC 4.2932 VI E9.505

LOP 176.35 VP 34.4?E GAP E1.09 AZP 91.?0 TAL 149.93 TAP 94.77 RCA 73.57 AP_ 165.42 VZ 35.191

GP -5.33 ZAL 40.79 EAP 172.79 (YS EE?.E4 ZA( 1)0.30 ET( 193.90 ZAC 62.46 (TC 256.93 CLP 175.14

OLA -14.55 RAL 18E.3_ RA0 4509.4 V(L 13.936 PTH E.54 VHP 13.490 DPA 1.60 RAP 171.39 [CC 2.1989

L-I ?IN( IN| LA7 1NJ LCNG IN| RY ASC |NJ AZNTH IN| TII_[ PO CST TIN IN| E LAT IN| E LONG

Z044.10 -15._6 32.17 42.71 113._ ]O 56 57 1464.1 -12.29 25.1|

5447.54 27.97 245.4_1 73.3? 94.62 EO 4 59 5047.5 18.32 256.99

1426,02 -17,18 14.00 41,99 114,93 IE 4 5E IEEG.8 -13.70 6,95

3360.06 29.45 244.64 73.71 93.94 21 29 EO 4?60.1 29.99 235,84

1047.49 -ZI.Zl 359.94 58.90 117.46 IE 34 41 1047.7 o17.37 352.93

3091,85 34.12 EE4.S6 73.98 87,14 EE 50 33 4491.9 34.05 E15.$2

OIFFER(NTIAL COPR_C?IOIS

TO[-4.1_57 TRA 4.4091 TC3-1.0SOI 9AU 1.0034

R0( .3169 II_A .IE44 RC3 -.0149 FAU .0045E

rO[ -.9048 FRA 1.33e1 rC3 -.0314 8SP 19E4E

OO[ 4.E175 BRA _.A104 4C3 1,0502 FSP -337

X|0-CCi,_9( EXIECUTICN ACCURACY

4GT 5544.S 4441 358.5 SG3 10G.E

RRT -,_751 RR1 r -,2447 RTF .9676

406 55_4.3 R25 -.00E? RI3 -,9476

$01 5543.4 4GZ 344.0 YHA 174.99

LAUNCH OAT[ NAY 9 19'_4 FLIAHT TIME: EIE.00

H(LIOCENTR/C C_IC

R_ 151.01 LAL .00

RP 107.7E LAP 3.30

RC 204.M9 GL -Jl.?l

PLAN(TOC(NTR/C CONIC

C3 R4.157 YHL 8.174

LNCH AENTH LNCH TIN(

90.00 10 E8 14

• O.OO 19 34 t?

100.00 11 4E 43

I00.00 L'O S

110.00 IE 33 El

110.00 El 51E5

OPB|T 0(TERNZNATION ACCURACY

ST 3110.4 SR 349.0 $S 799.9

CRT -.9689 CRS .9479 CSY -.9991

LSA 32E5.9 NSA 173.1"$SA 11.0

ELI 3125.3 EL2 171.4 ALF 174.43

ARRJVAL OAT( 0(C 6 1954

0ISTANC( e03,517

LOL _47,44 VL 25,215 GAL 17,32 AZL 94,45 HCA 312,07 SNA 115,30 ECC .39787

LOP 179.38 VP _.437 GAP L_.8| AZP _._ TAL 1A9.88 TAP 100.94 RCA 71.23

GP -3.19 ZAL 39,31 EAP 17_.10 (T9 E_1.06 ZAE 130.00 (t( |93.54 ZAC 83.01

OLA -14.411AL 184.1E RAO 4945.4 Vl[L 14.335 PTH Z.41VHP 1d.E18 OPA .SO

L-! T|N( |NJ LAY IN| _ IN| RY ASC IN| AZNTH IN| T|N( PO CST TIN

EO95.17 -19.50 34.04 44.41 113.34 11 A 9 1493.2

3e$E.S? E?.?S _M._O ??.45 95.89 L_) I1 10 5082.9

ISSS.OE -15.05 15.S0 05.68 114._Z IE 13 42 1235.0

3359.23 ES,44 247,24 ??.S? 95.32 El 35 34 4795.E

1454.19 -L_.|S |,77 43,40 114.?0 13 |.AS 1041.2

3110.93 34.D0 £E?.£4 75,29 93.?9 EE 36 52 A526,9

O|FF(R(NT|AL COP#i[GTI_II

70[-A.AESA TRA 4.SI_NI ?C3 -.S30Y B&U .8)4?

RO[ .5524 RRA ,0N3 _C3 -.0105 FAU .00ES0

tO( *.930S FRA 1,0153 F¢3 -.OES9 SiP 15|05

_O( 4,4427 _A ?.0003 SC3 ,SSO4 FIP -34_

N/O-COUIII( (_rCUT/(:N ACCURACY

447 551_._ SGR 351.3 $43 103.4

RRT -.3_941 Sill r -.5171 RT_ .971A

SG8 5523.4 R_3 -,0045 RI3 -,07J4

941 5513.S SGE 351.6 r_A i?S.79

INC A.4532 Vl £9.505

APe. 105.34 V2 33.191

[TC 256.73 CLP 174.09

RAP 173.41 £CC £.3850

|NJ E LAT /NJ E LONG

-]3.E0 _6.94

Eg,E? 259.58

-JA.45 9.79

29,49 238,46

-|0.43 354.65

34.13 E18.04

OPAIY 0(T(RNINAY|ON ACCURACY

ST 3000,A 9R 3A5,5 SS 811.3

CRT -.9?EE CRS .8329 CST -.9992

LSA 5199.6 NSA 171.6 $SA 10.5

(LI 5095.2 ELE 168.2 ALF 174.40

1941



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964

LAUNCH DATE NAY a 1064 FLIGIIY TIN( Z14.00 ARRIVAL DAT( 0(C 8 Jg64

_I[LIO((mTRIC CONIC

mL 151.01 LAL .00

RP 107.75 LAP $.ZG

mC 106.Z34 GL -II.ZI

ffLAN[TOCENTRIC CONIC

C$ g?.?4i YHL 0.88?

LN_H AZNTH LNCH TIRE

BO.O0 10 54 44

RO.00 le 4E •

100.00 11 48 14

1010.00 Z0 I1 15

110.00 I! 58 57

110.00 •I )4 50

01STANCE 606.$84

LGI,. _?.44 VL •S.180 GAL it.01AZL 04.63 HCA 115.30 SNA 118.11 (CC .41885 INC 4.6}04 Vi 29.505

LOP 18•,R3 VP 36°605 GAP 24,_8 AZP 93.•1 TAL 147.07 TAP 103.•7 /CA 68.64 APO 16T.58 VZ $5.171

GP -S.ll ZAL 3?.Jl/ ZAP 17|.•8 (T8 •15.89 ZA( 120.64 (Y[ 186.73 ZAC 81.55 (TC 256.56 CLP I?E.0T

0LA -14.01 RAt. |85.51 RA0 8S80.9 V(L 14.80• PTH •.4? VHP 15.036 0PA .01 RAP 175.36 (CC 2.609?

L-I TIN( INJ LAT |NJ LONG |NJ RT ASC ZNJ AZNTH INJ TIN( PO CST TIN INJ • L4T INJ 2 LONG

• 1•8.$3 -17,30 _,09 89.t6 112.71 11 l0 12 ISJ_._ 1 -14.16 E8.00

5T15.78 27.S0 270.58 11,59 97.05 •0 17 I? 5115.8 •0.10 E61.98

189|.17 -19.99 17.94 89.•4 1|$.53 iZ 19 45 1•91.E -15.65 10.74

54•8,17 _).23 J49,N 11,8• 98,57 •1 41 41 48•8.• E0.¢) E40.00

1731.3• -•3.|0 3,98 87.17 !15.85 13 ? 49 113E.3 -10.§Z )56.60

8139.?l 33.82 ZZl).t3 9•.38 05.•8 23 • 50 4550.8 34.14 E20.6]

01FF(RI[NTIAL CO_q[CTION8

TO1[-4.8081 TRA ?°8338 TC3 -.6533 0_ .85,_J

IO( .5001 _A ,04_1 R¢3 o,0074 FAU ,001_

FD£ -.88•4 FRA 1.7073 FC3 -.0|00 8_P liOnS

80( 4.7380 INIA ?.034• 8C3 .8933 FSP -337

k.AUNCH OAT( NAY 0 1064

HELIOCENTRIC ¢GN1¢

RL 151.01 LAL .00

RP JO?.?a LAP 3.J_0

NC •O?.78• GL -10.87

PLAk(TOC[NTRIC ¢CNIC

C_ 114.E01 VPIL 10.688

LNCH AZHYH LllR_H T|_

RO.00 IO 39 1

00.00 18 4? 34

1(30.00 11 S•

I00.00 _0 18 4•

110.00 I• 43 •3

110.00 •1 4• L_

OJFF(R[NTJAL COeR(CTICWS

T0[-4.SRI• TRA 8.3£48 TC3 -,4831 |AU .?5•9

ROE .S303 RRA .01999 RC3 -.0058 FAU-.00058

rO£ -.0084 FRA 1.8068 FC3 .0043 88P 18044

802 5.0508 MA 8.)•50 8C) .4031 FSP -3•0

NI0*C,_IM_ [mrCUTIGN ACCURACY GRBIT O[T(RNINATION ACCURACY

_Y 3478,8 _,_ 344.? IG) 100.6 ST )040.8 S.Q )4•.E S) 8_6.0

IHl'Y -,3860 _ -.37LP0 RTF .075• CRT -.0?06 CR$ .9587 CST -.9093

548_.5 RZ3 -,0063 R13 -.975E L$A _173.1NSA 167.• $SA $.9

861 547T,3 _ 317.0 TNA 178.60 ELI 3063.6 EL• 163.9 ALF 174.36

FLI(,_RT TIN[ £18.D0

0JIYANC( $09.841

LOt. J_?.44 VL _S.148 GAL L)0.841AZL 94.93 HCA 318.53 SIqA

tOP 180.04 vP 34i,370 GAP 25.8E AZP 93.62 TAL 147.21 TAP

GP -5.1• ZAL 541.8• ZAP 170.33 (T3 •11.05 ZA( I•0.t0 (T[

ARRIVAL OAT( 0£C 10 1964

11?.93 [CC .44•40 INC 4.8•$9 VI •9.505

105.74 RCA 65.?6 APO 170.10 VE 35.160

153.60 EAC 84.07 [TC •S6.41CLP 1?1.?8

OLA o14.54 HAL 198.74 lAD 13"80.• VEL 15.347 PTH •.75 VNP 15.061 0PA -.76 RAP 177.•5 (CC 2.$705

L-1 7114( |NJ LAT INJ t.(_4G |NJ RT ASC INJ AZHTH JXJ TIN( PO CST T|H INJ • LAY INJ Z LONG

8183.30 -18,18 _l.•? ?3.35 112,00 11 15 4 1563.4 -13.15 31.00

5145.91 •?,_2 27•.14 85.27 9_.10 •0 _ _ 5145.0 •8.01 •64.17

18£8.08 -19.82 _0.11 ?•,84 11E.78 IE •4 40 13•6.1 -16.67 IE._)

5439.4$ £9.9? 251.87 85.54 87.71 •1 4? 40 4858.5 EO.?) •43.15

1?ii.l$ -•4.10 6.00 70.10 114.0_ 13 "I• 50 1165.0 -_0.6) 358.66

S!_0.41 33.60 •3•._0 88.E• 06,67 •_ 8 )Z 4580,4 34.16 •23,00

NIO-COURS£ (_[CUTZON ACCURACY CRBIT 0[TERHINATION ACCURACY

8GT 5434._ 3GR 33_ .6 303 08.1 ST )01•.6 SAP 3)8.0 13 846.3

R_T -,443• _q_ -,4279 RTF .9788 CRT -.8814 CR6 .6640 C)T -.0094

544S.0 RZ_ -.0081 R13 -.9783 L$A 1143,• N$A 16E.0 664 9.)

$G1 5436.5 SG• 303.4 THA 178.41 EL! 30E1,3 EL• 158.0 4LF 174.34

LAUNCH O&Y( MAY 0 1064

H2_IOCENTR|C CONIC

RL 151.01 LAL .00

IP 107,|1 LAP 3.15

RC EO6.E_6 _L -10.1E

PLAIq(TOC[NTRIC CONIC

C3 134.E85 VHL 11.)$8

LNCH AZNTH LHCH TIN(

t0.00 10 41 80

• 0.00 15 53 4

IOO.O0 11 55 _1

IO0.O0 EO ••

110.00 1• 45 40

110.00 •1 47 33

FLIGHT TIN( •I$.00 ARR|VAL DATE DEC 12 1964

OlSTANC( 810.146

LO_ _7.44 VL 2S.116 GAL •Z.98 AZL 05.05 HCA 3_1.75 SNA 117.76 (CO .46605 INC $.0S4E vl •0.505

LOP 180.30 VP _.537 GAP E?.S8 AZP 95.07 TAL 146.63 TAP 105.30 RCA 62.54 APO ITE.90 VE 35.140

G? -S.OS ZAL $5.$_ ZAP 169.•$ [T$ •06.0? ZA( 1•8.67 [T( 163.47 ZAC $4.)? ETC •$6.E9 CLP 170,50

OLA -14.40 RAL 187.$0 RAO 65?0.4 VEL 15°968 PTH E.$• VHP

L-! TIM( IN• LAT IN• LOiG IN• IT ASC IN• AZNTH IN• TIN(

• 100.•3 -I+.EE 40.5? ?6.56 111.•1 11 18 39

577•,83 •$.05 _74.6_ 88.68 09.03 20 •0 17

1_1•.60 -•O.07 ••.41 75.86 111.90 1£ E| Z0

5485.70 •$.71 •S$.$S 00.$0 08.?• El 53 $1

180•.?5 -E5._1 8.30 ?$.17 113.$9 1_ 16 4)

5•18.31 33.36 Z34._4 99.?9 _7.01 E3 14 31

OIFF[RENTIAL C¢_'II_CTIC_S NIO-COURI_ [X(CUTIC_ ACCURACY

T0(-9.31_O TRA 8,0784 TC3 -.3497 9AU ,8_78 SGT 5688.7 $GR 333.E $63 95.6

RO( .6733 /Ilia -.0141RC3 -,0048 FAU-.OO•60 RRT -,_008 RRF -.4846 RTF .DOZE

rO(-l.0400 FRA 1,01_0 FC3 .Ole_ 05P 17885 SG8 5398.9 RZ3 -.0099 Rl) -.98•2

SO( 5.3555 MA $.07_4 0C3 .3467 F)P -3•1 $61 S301.Z $G• E_.) THAI?$.ZZ

FL|¢_NT TIN( •EO.O0LR_CH OAT( NAY 8 1_4

17.0|10PA -I.46 RAP 170.04 ECC 3.El00

POC)T TIN IN• Z LAT IN• 2 LONG

1600.2 -16,17 33,E3

51?•,$ ET._E £6_.11

I36•.6 -I?.71 15.04

4685.7 •0.61 245.17

I•0E.T -•1.?6 .64

4615.3 34.10 •E).I6

ORBIT 0(TCRNINAYIGN ACCURACY

3T •0?_.$ SR 33•.9 S$ 8?0.4

CRT -.8865 CRS ,8715 CST -.0004

LSA 3111.0 H$A 1_6.E 66A 6.$

ELI •087.0 EL2 153.1ALF I74.31

ARRIVAL OAT( OEC 14 1564

I"t[LIO¢(NTR|C CONIC 0II?AlIC[ 610.679

RL 131.01 LAL .00 LCt. _?,44 ¥L •_.088 GAL 28.33 AZL 05.31HCA 3Z4.98 $_A 117.61 (CC .40895 INC _.3141 VI •9.505

NP 107.$9 LAP 3.08 LOP 18_.93 VP H.S08 GAP _1_,_ AZP 04.36 TAL 146.•0 TAP 111.•6 RCA 55.$) APO 176.30 VZ 35.138

RC •10.748 GL -8.98 G? -4.88 ZAL 39.03 2AP 158.03 [TS 203.43 ZA( 1•8.0E (Y( 183.3• ZAC 85.04 (TC •56.18 CLP 169.10

PLAN(TO_[NTNIC C_i|C

C) 191.018 V_L 1•.110 OLA -14.19 RAL 199.87 RAO t570,? V_L 18.743 PTH •,80 WRP 18.211 OPA -Z.10 RAP 160.73 [CC 3.6170

LNCH AENTH LNCH TIN( L-1T|N( |NJ LAT JNJ _ |NJ RT ASC IN• AZNTH IN• TIN( PO C)T TIN IN• E LAT IN• E LONG

_.00 10 43 31 £2_8.77 -J_.16 43._ ?9.95 110.33 II _ 50 1535.8 -17.•0 )).56

_0.00 15 5R _0 9?_e,03 _.88 2?8.51 91.78 99.0• •0 35 6 3106.0 E?.78 E67.$]

|00.00 Jl S? 18 L_00._4 *_1.8• •4,84 ?8.87 J10.96 1• 30 40 1400.6 -18.?? 1?.37

I00.00 _0 _? 23 SS08.40 •9.45 £$S.57 8£,13 90.59 El 39 IE 4_09.4 10.46 E46.0E

IJ0.00 I• 48 41 1838.77 -•$.•0 10.71 ?8.85 !!Z.78 13 19 El IE39.8 -Z•.80 ).IE

110.00 •I $2 31 5245.0) 33.1• 238._3 93.0• 09,01 •3 19 54 4643.0 34.00 EE?.10

01FF[R_NTIAL COER_CTIGN8 NJ0oC_( [_[CUTiON ACCURACY mSIT 0[T[mJNATI(_4 ACCURACY

T0(-9.6633 TRA $._0_ TC3 -.•_08 8AU .4888 _T 8338.S _A_ 3_._ 363 93,5 3T •0•6.• 6R )E?,I 66 809.4

ROE .?It° R/tA -,O960 RC3 -.0080 FAU-.OOSO$ lINT -.85?4 R/W -.5410 RTF ,9881 C_T -.80E§ CN6 .8?$) C)T -.0996

FO(-I.0678 FRA •.0444 FC) ,0•?) 8&P 1770• SGO 3348.8 R•3 -.0116 RI) -.0553 LSA 3075.1NGA 140.9 6SM 8,2

DO[ ),?050 MA 0.8100 8C3 .••00 F)P -31• 36| 3341,$ 3GE •?Z.7 THA 176,03 (LI 1040,$ EL• 146.9 ALF |74.19

1861



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE MAY g '1984 FLIGHT T|14[ 70.00 ARRIVAL DATE JUL 18 1964

HELIOC[HTRZC COLIC OlSTAKE 100.511

mL 151005 LAL .00 LOL _8.40 VL 27.38A GAL -10.89 AZL 92*85 NCA 8A.62 8XA 151.?A ECC .£3748 1NO Z.OA95 Vl 29.498

IP 108,85 LAP -Z,RA LOP 3J3.01 VP 37,J0| GAP -9,5] AZP 90._7 YAL _11.81 TAP 308.43 flea 100o45 Also I03.OZ VZ 54.704

RC 98.730 GL -IZ.Z3 GP 8.80 ZAL ISZ.06 ZAP f3.38 ET$ 341,91ZA2 146.35 EYE _8,97 ZAC 80.64 ETC Z68,AO CLP -21.71

PLANCTOCENTR_C CONIC

C5 38,830 VHL 4.311 OLA 10.3I RAL ?3.94 SAD 6568.5 Vt[L 1_.896 PTH Z,31 VHP 8.79_ OPA 5_.45 RAP 114.49 (CC 1.6555

LNCH AZNTH LNCM TIN[ L-| TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LON0

90°O0 23 41 21 2710,8| +Z?.FZ 73°3A 311,32 96.03 ZA 31 52 211D.6 -76,60 66.B6

90.00 14 ZA 41 4703,80 1S.$4 L_DO.R? _04.62 66.03 IS AS S 4103.8 1_.17 193,81

I00.00 1 :? 44 2431,_T -_,|_ 34,88 311,14 _7.0_ ! 3_ IS 183_.0 -2P.84 4_.08

100.00 15 41 S# A437.88 16.a2 192.17 304.01 64.11_ 16 ST 13 _157.9 13.50 175.15

110.00 2 3? 36 1182.07 -31.89 3S.OZ 310.49 99.90 3 IS 58 1583.1 -31,17 26.22

110,00 16 38 52 4280,84 _0.12 164,92 301.22 91.83 I? $0 33 3680.5 18.30 159.99

DIFFERENTIAL COQRECTIONS MIO-COu_8_ [XI[CUTION ACCURACY Q_BIT OETEllmlNATION ACCURACY

TDE ,O?J? 7RA -.3397 TC3 .3323 8AU ._|J5 SAT 531,9 _ 4_6.4 SG3 148.S ST JIP.? _ 344,1 $S 34_.5

ROC -.57?3 RRA .11A3 RC3 .1830 FAU .DS4Zl RRT .l_? R/W -.296A RTF -.8297 CRY -.6188 CR$ -.9170 CAT ,2748

FOE -,8160 FRA -.6406 FC3-I.I?SZ BSP 1389 $GB ?03.0 R23 -.0781 R13 -.5605 LSA 480.S NSA 145.0 SSA 23.1

#DE .384| BRA .3774 Be3 .3972 FSP *_413 901 371.6 $_Z 409.3 THA I?.42 ELI 552.5 ELI 92.1 ALF 103.DO

LAUNCH DATE NAY 9 JS_4 FLIGHT TIRE 7_,_X) ARRIVAL DATE JUL 2D J96A

PN[LIOCENTRIC COWXC

RL 151.05 LAL .00

RP 108.94 LAP -2.84

RC 60.63? OL -12.80

PLAN(TOCENTRIC C_41C

C3 39.0?3 VHL 6.231

L_CN AZNTM L_CN TIN(

90.00 Z3 48 19

90.00 IA I? A8

IO0.O0 I 19 19

I00.00 IS 34 2A

IlO.OO 2 38 21

1|0.00 IS 31 52

olsrA_:£ 197_E61

LQ. ZZR.AO VL £?,S02 GAg -10.?g AZL 92.94 PiCA 8?,78 SNA 131.99 [CO .23185

LOP 316.18 VP 31.8_18 GAP o8,_4_ AZP 90.11 TAL 123.07 TAP 310.86 RCA 101.83

_P 9.41 ZAL 132.64 ZAP 16,97 [TS 343.$6 ZAE IA6,?O EYE 28.A9 ZAC 87.24

OLA 9.64 RAL ?Z.97 RAO 8368.3 V[L J2.6_? PTH 2.30 VHP 6.3_ OPA 33,06

L-I TIME IkJ kAT INJ LONG INJ RT k$C INJ AZNTH INJ TIN_ PO CST T|N

26_3.96 -27.$1 ?3.AO 309.T? _6.88 ZA 3A Z Z084.0

4720.9? 19.0I 21DI.90 303.31 66.33 13 36 29 4JZl.O

2408.33 -28.90 SZ.?8 309.36 _8.01 I S9 26 1806.3

44?3.83 17._8 193.14 _02.91 63._ 16 48 38 _73.8

21S9.04 *31.00 33.18 _08.64 100.89 3 14 20 1359.0

4193.88 Z'0.69 167.7_ 301.13 62.13 17 43 Z6 3693._

O|FF[RENT|kL C_RECTION|

TOE .0733 TRA -.3_36 TC3 .3849 9AU .ZlZ9

ROE -.5635 RRA .1298 RC3 .ZOO1 FAU .0_O19

FOE -.7176 FRA -.7A81 FC3-1.3336 BsP |38_

_DE .3706 BIIA .3772 8C3 .AD79 F3P -44_

N|O-COU_$1[ [X[CuT|ON ACCURACY

6GT _97.4 $CA_ 432,E 603 166.1

RRT .2013 RRF -.336_ RTF -.517D

SOB ?05.6 R23 -.099A RI3 -.5987

861 873.| 8GZ 411.6 THA 19.48

INC 2.93?4 V! _9.A98

APO 165,33 V2 34.78A

[TC 168,65 CLP -25.06

RAP JIA.36 ECC 1.645D

INJ 2 LAT INJ 2 LONG

-26.26 64.96

1_,67 19A.BZ

-Z?.49 44.26

13.80 176.08

-30.?6 24.55

|6.76 160.76

ORBIT DETERMINATION ACCURACY

ST 12_.3 SR 334.988 380.1

CRT -.6380 CR$ -.9120 CaT .1898

LSA A98.6 NSA 1_8,0 SSA 2S.O

EL# 344.3 EL2 90.3 ALF 10_.9|

LAUNCH D_TE NAY 9 1924 FLIGHT TIN( ?A.O0 ARRIVAL OAT[ JUL Z_ 1_64

H[L|O_[NTRIC CONIC

RL 1S1.D5 LAL .DO

RP 108.94 LAP -5.02

RC _2.604 GL *15.35

PLAN(TOCENTRIC CONIC

C5 5R.445 VHL 6.200

LNCH AZNTH LNCN T_M_

90.00 25 _1 30

90.00 14 9 39

tOO,D0 I Zl 10

100.00 19 28 3?

I10.00 Z 58 24

110.00 16 Z4 92

DIFFERENTIAL CCRR/[CTION$

TOE .0724 TRA -.5899 TC3 ,3_10 BAU ._1_

• OE -.SAY? RRA .1578 RC3 .2187 FAU .0_7

ro£ o.9332 FRA -._671 FC3-1.30_9 8SP ]366

#DE .58_1 (iRA .381? 8C5 .4138 fSP -_09

OISTANC[ 203.98?

LCX. 128,40 VL 27.604 GAL -lO.?l AZL 93.03 HCA 90.94 SMA 133,34 ECC .21?00 |NC 5.0_92 vl 29.498

LOP 319.35 YP 37,964 GAP -7.85 AZP 69.95 TAL 124._2 TAP 315.16 RCA 103.07 APO 163.61 V_ 34.786

OP 10.09 ZAL 133,|3 ZAP _0.I8 [T3 345.04 ZA[ |47.29 ET[ 30.31 ZAC 87.86 ET¢ 266.73 CLP -18.39

0LA 8,99 RAL ?Z.2Z RAD 6568.S VEL 1_.642 PTH 2._9 YHP 5.939 OPA 33.?7 RAP 114.05 ECC 1.6327

L-I Tllq[ IN# LAT _NJ LONG IN# RT A_C IN# AZNTH IN# T_NI[ PO CS7 TIN |NJ 2 LA T INJ • LONG

Z6_8.81 -Z?.Z9 ?l.llO 306.40 67.86 24 35 49 t058.8 -13.82 65.20

4737.90 16,47 Z_2.93 30Z.57 66.63 IS Z8 37 A157.9 IS,IT 193.81

2382.31 °28.66 51.03 _O8.16 98.90 2 0 51 1782.5 -27.15 42.5?

4489.63 17.73 184.10 $01.98 65.53 16 4I 27 3889.6 14.26 l?f.OO

2|37._0 -32.31 31.61 _0?,40 101.81 3 15 i 1537.3 °30.33 23.0|

4307.21 11.07 I M.SZ 300._3 6Z.44 17 36 40 370?.Z IT.El 161.52

NID°CCU, R_ [XI[CuTIOI ACC_qACy _SIT 0ETERNINAT|ON ACCURACY

$GT 55Z.1 SGR 439.? 603 18_.I ST 120.9 6R 323.? S$ 416.7

R_T .2_08 _ -.3798 RTF -.4944 CRT -.6448 CRS -.9064 C$T .2851

SG_ 703°8 _1r23 -,JZ?6 R13 -.5S24 LSA _J8,? MSA 132,9 $6A 14._

SGI 571.3 862 41A.t THA 21.95 ELl 333.7 EL2 89.6 ALF 104.6Z

LAUNCH DATE NAY g 19_4 FLIOHT TIM[ 76.D0 ARRIVAL 0ATE JUL 24 1964

HELIOCENTRIC CONIC

RL 191.08 LAL .DO

RP 108.83 LAP -3./1

RC 64.624 GL -13.88

PLAN[TOCENYRIC CONIC

C3 37.912 VHL 6.137

LNCH AZNTH LN_H TIN(

eo_oo _3 53 57

_JO.OO 14 2 13

I00.00 I _3 I6

100.00 15 1_ 31

I10.O0 2 40 4_

110.00 16 18 31

DIFFERENTIAL CC_'R[CTION6

TOE .0686 _RA -.389? TC3 .3413 8AU ._Ill

ROE -.3301RtlA .1508 RC3 .2_9 FAU .07432

FOE °.9684 rRA -.9996 rC3-1.6972 8SP 1362

ROE .33?4 BRA .59(X_ 8C3 ,4186 FSP _ -589

DISTANCE _10.1_13

L(X _8.iO VL 27._111 GAL -10.63 AZL 93.11 HCA 94.10 _A 133.99 [CC .£2283 INC 5.1131 Vl 29.498

LOP ,._,3| VP 341.O_9 _AP -?,08 AZP 89.78 TAL _25.22 TAP 3| 9,33 RCA IO4.14 AP_ 163.8_ v2 34. ?88

GP ]0.83 ZAL 133.47 ZAP 33.90 ET$ 346.33 ZAE 148.08 [TE 31.62 ZAC 88.58 [TC 268.90 CLP -52,3Z

DLA 8.36 RAL ?1._0 RAG $SM.§ V_L !_,8_I PTH Z.Z9 YF_P 5.962 DPA 54.56 RAP 115.46 £CC 1.6239

L-J TIM[ |NJ _AT IN# L(_G IN# RT A6C IN# AZNTH IN# T1141[ PO CST TIN IN# _ LAY IN# 2 LONG

• 833.JJ -_7.06 89,9(_ 307.E_ 98.68 Z4 3? 52 Z03S.I -13.38 61._3

A754,5? 16,62 _03.99 301,79 66.93 15 ZI 28 4154.6 13.65 196.80

2338.89 -28.4| 49.40 306,9? 99.?Z Z Z 36 1739.? -16.?? 40.98

4905.22 18.17 185.05 301.22 68.84 16 34 36 3903,2 14.73 177.92

2117.21 -32.02 3Oo16 306,15 10_,66 3 16 2 1_17._ -19.93 _1.96

43_.47 21,4_ J69,33 Z_.S_ 6_.75 ]? _0 31 3710.5 17.66 162.19

MID-COU_M[ _X[Cu?ION ACCURACY C_RS]T 0ETERNINAT|ON ACCURACY

SGT 543.4 $GR 448,4 8G3 21Z,? ST 111,1 SR 310.5 S$ 455.9

RRT ._2_111hQlr -,4278 RT_ *.4624 CRY -.64]? CRS -.8998 CST .265?

SC,8 ?04.5 RZ3 -.1618 R13 -.54A? LSA 541.6 _SA 197.3 SSA 24._

$01 566,? $02 4|8,4 THA 24.92 ELI 320.7 EL2 89.8 ALF I0§.18

J863



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LA_CH OAT[ NAY 9 IH4 FLIG#T T|N( 76.00 ARRIVAL 0ATF JUL 16 1964

H[LIOC(NTRIC CONIC OISTAK( Z17.$50

RL 151.09 LAL .00 LOt. _18.40 VL Z?.765 GAL -10.$5 AZL 93.Z0 NCA 97.16 S_4A 134.55 [CC .11913 INC 3._0]7 Vl 19.498

R? lO#.gt LAP -3.16 LOP _5.68 V? _.046 GAP -6.35 AZP 6g.$9 TAL ZZ6.0g TAP )13.38 RCA 105.C5 A_ 164,04 V_ 54,79]

RC 66.61| GL -|4.41 GP |1,6Z ZAL 153.70 ZAP 37.84 [T$ 34?,56 ZA( 141,07 (T( 35.48 ZAC 89.32 (YC Z69,10 CLP -36,S'6

PLAN(TOC[NTRZ C COMIC

C$ 3?.457 VHL 6.120 DLA 7,70 RAL 7|,00 RAO 65U,5 V[L ZZ,603 PTH Z,Z9 VHP 5,257 OPA

LNCJ4 AZNTH LNCH T|NE L-| TiN( |HI LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN(

90°00 0 0 38 ZGIZ,_O -26,82 _,30 _06,_0 99.45 0 44 8

90.00 13 55 Z? 4770.97 1?.35 Z04.94 _01.17 67,Z6 IS 14 58

100.00 1 ZS 40 _3_._0 "18.15 47,85 _05.94 100.50 2 4 33

100.00 15 13 3 4510._ |8.$9 185,_ 300.61 66.16 16 28 24

110.00 Z 4=' 16 ZOg?.l)5 -31.73 28.?4 305.06 105.45 $ 17 24

110.OO 11 12 46 4363,61 21.89 11'0.13 198.94 63.07 I? 25 0

01FFERrN?|AL C_[CTJOk_J N|0-C(_$4[ [X_CUT|CN ACCURACY

TO[ .Oil| TNA -.37_i TC3 ,3222 8AU ,ZO75 5GT 530,3 6CAR 488,7 SG3 239,3

RO[ -,3108 RNA .18._1 RC3 ,2607 FAU ,082_ RRT ,2254 _qr -,4763 RTF -,4094

FO(-1,1100 F/A-|,|40$ FC3-|,90]6 88P ]309 SG8 ?0|,4 R23 -,t09A R15 -,5299

BO( .31_ MA ,403Z 8C3 ,4145 FIP -672 8G1 588,0 8_ 42S,0 THA 28,54

LAUNCH OAT( NAY 9 1H4 FL|C_T T|N( 80,_ ARRIVAL OAT( JUL 28 1964

I'_L|OCrNTR|C C_q|C D|STAIq_F 223.985

RL 151.O5 LAL .00 L_. 28.40 VL Z?.8Zl GAL -10.48 AZL 93.29 HCA IO0.42 SNA 135.01 (CC ,21616 |NC 3.2917 vI 29,418

R? 108,91 LAP -3,24 LOP _8,84 VP M,133 GAP -5,85 A2P 89,40 TAL 226,81 TAP 327,24 RCA 105,83 APO 164,19 V2 34.T95

RC M.7941 GL -|4.|H| GP 1Z.48 ZAI. 133,82 ZAP 42,00 (T8 348.73 ZA[ 1S0.19 (T[ 39.02 2AC 90.11 IrTC 269.36 CLP -40.43

PLAN[ TOC[H?RIC C_|C

C3 37.05S VNL 6,0_0 OLA ?,|? RAi. ?0,69 NAO 65M,4 VEL 12,567 PTH 2,28. VHP 4,956 OPA 36.39 RAP 111o54 [CO 1.6099

35.44 RAP 11_,64 [CC 1.6164

POCST TIN |NJ Z LAT INJ t LONG

t012,6 -25.24 59.99

4171.0 14.12 19T.77

J738,2 -26.41 39.48

3920.6 15.11 ]78.83

|498,0 -29,55 t0.20

3735.6 /8,1] 165.05

(_]_'_|T 0[T(_N|NAT|_q ACCURACY

ST 120.4 _Q _94.8 $S 495.7

CRT -.6071CR$ -.89|8 CST .Z045

LSA 366.1NSA 161.? SSA 24.1

[L| $O4,? EL2 92.6 ALF 105.39

LNCH AZN?H LN_H TIN( L-i TIN( |NJ LAT |NJ L_NG |NJ RT A$C |NJ AZMTH |NJ TIN( PO CST T|N IN| Z LAT IN| _ LONG

90,00 0 3 55 2891,03 -26,57 64,77 305.33 10O,I? 0 46 46 1991,0 -24,_9 58.50

90,00 13 49 16 4787,14 IT.Y? t0S,IN_ 300.6_ 67.89 IS 9 3 4|6?.1 |4.58 198,74

IO0,O0 1 28 21 2317,6l -_?,88 46,_ 305,05 10|,26 2 6 59 1717,6 -26,05 36.06

I00.00 15 ? IO 4535,?9 18.01 166.83 300.13 66.48 16 22 46 5935.8 15.66 179.75

IJO,00 2 44 26 _079,50 -31,43 27,_ 304,|3 104,20 3 19 6 1479,5 o29.16 IB.91

I10,00 16 ? 35 4346,_ _Z,Z9 I T_.93 298,49 63,3_ 17 ZO I 3746.7 18,54 163.81

OIFF(R[NTJAL CCRR(CT|ON$ N|0-COU_I[ [_I[CuT|(_I ACCURACY (:t_SJT O[TERNINAT|ON ACCURACY

TO( .0490 TRA -,38_J TC3 ,2942 8AU ,_O27 _GT SJ 5,7 $GR 47l,4 $63 266,0 ST |Z0,2 SR _77.1 65 556.6

ROE -.2493 RRA ,1773 RC3 ,2842 FAU ,09097 RRT ,L_033 RR_ -,5306 RTF -,3323 CRT -,54|1CR6 -.8818 CSt .1025

F0(-1.2704 FRA-i,Z8_)_ FC3-2,|251 86P 1244 _ 698,? R23 -,2664 R13 -.5189 LSA 592.7 NSA 165.4 SSA 23.7

60[ .E954 BRA .4_ BC3 ,4091F6P -762 36] 846.0 $62 435,9 THA 33,05 (LI 285.7 [LZ 98,0 ALF 105,0|

LAUNCH OAT( NAY _ 1_64 FLIGHT TIN( B2.00 ARRIVAL OAT( JUL 50 I_64

H(L|O_(NTRIC CONIC

EL ISI.0S LAL ,00

RP iOB._0 LAP -3.19

RC 70,_41 GL -15.49

PLAN(TO_(NTRIC CONIC

C5 )6.?05 VNL 6.05_

LNCH AZNTN LN_H TIN(

_0.00 0 6 52

90.00 ]5 43 37

1OO.00 I $1 21

|OO.00 IS I 49

110.00 2 46 46

110,00 13 • 53

0ISTANC[ 230.568

LOt. 228.40 VL 27.87_ GAL -J0.41 AZL 93.36 HCA 103.59 _.,IA 155.39 (CC .21544 INC 5.5835 V] 29.498

LOP 332,01 VP _.173 GAP -4,99 AZP 89,20 TAL 227,39 TAP 330,90 RCA 106,4_ APO 164.29 VE 54.799

G? 13.40 ZAL 153,_3 ZAP 46.38 (T$ 349.90 ZA( 151.41 (Y( 43.36 ZAC 90.g6 (TC 169.68 CLP -44.85

0LA 6.59 RAL 70.39 RA0 6568.4 V[L i_.573 PTH 2.26 VHP 4.687 0PA 37.42 RAP 110.15 [CO 1.6040

L-I T|N( IN| LAT |NJ LONG |NJ RT dSC IN| AZNTH IN| T|N[ PO CST T|N IN| E LAT IN| Z LONG

25?0.13 -26,3J 65,30 304.60 |00,67 0 49 43 1970,1 -24.54 57,07

4803.14 |6*19 EO6.95 300,33 67,91 15 3 40 4203,1 15.05 199.70

2287,67 -27,61 44,136 304.30 101.93 2 9 39 1697,7 -25.69 36.69

4550.85 19.41 167.86 299.79 66,8| 16 17 40 3930,9 16.1] 1_0,63

ZO61,64 -31,12 26.0_ 303,34 |04,91 3 El 8 1461.6 -28.76 IT.6?

4359.$5 82,69 |7|.?3 L_8.17 63,72 17 13 33 3759.6 1S.97 J64.57

DIFF[R(NT|AL CO_#ECT|ON$

TD( .0310 TRA -.4116 TC3 ,ZSS0 _AU .1978

m3( -,2631 _A ,|_|8 RC3 ,3098 FAU .|OO|7

F0[-1.4464 FRA-I,4473 FC3-Z.3IE7 86P 1207

90[ .2670 _A °434| 8C3 ,4032 FSP -866

H|O-COURK [XI[CuT|ON ACCURACy ORBIT OEY(RNINAT|ON ACCURACY

8GT S02,E 8C_ 487,0 963 298,9 ST 121._ SR 236.9 6S 5T9.9

RRT .|561NNIr -.5837 RTF -,2282 CRT -.4454CR$ -.8664 CST *.0564

8C,_ 6_,6 RZ3 -,323? R13 -,$_32 LSA 623.0 NSA J68.5 66_ 23.2

$GI 532.5 $G_ 48_,6 THA 39,41 [LI 263.7 (LE I06,Z ALF 104.E8

CAUNCH OAT( NAY 9 1964 FLIr_'/T T|N( _4.00 ARRIVAL OAT( AUG 1 1964

I'_LIOCENTR|C CONIC

RL 151.05 LA_ .00

RP J_i.8_ LAP -3.33

RC 75,110 GL -16.O3

PLAN(TO¢(NTRIC CON|C

C3 36.377 V_L 6.031

LNCM AZHTH LNCH T_N(

90,00 0 10 30

90,00 ]3 38

IOO,OO 1 34 48

IOO,O0 |4 51 38

110,00 £ 48 28

110.00 |3 58

0|STANCE 237,158

LOL _8.4D VL _7,_14 GAL -10,36 AZL 93,48 _A 106.75 SNA 135,69 £CC ,ZIIJO

LOP 333.|8 VP 38.EO6 GAP -4.35 AZP 86.OO TAL 227.83 TAP 334.5_ RCA 107.04

G? 14,_? ZAL |56,?4 ZAP S0.9_ [T$ 35|.09 ZA( |52.64 [T[ 48.63 ZAC 91.85

0LA 6,0| RAL ?0,_0 RA0 _SM,4 V_ |_,S_0 PYH 2,_8 VHP 4,480 0PA 3_,31

L-| TIN( IN| LAT JNJ _ON_ |NJ RT ASC |NJ AZNTH IN| TIN( (DO CST T|N

2S4_,?1 *_8,04 63.86 ,_03,_ |01,54 0 33 0 |949,?

4_J8,08 18,38 _07,_3 300,09 68,25 14 58 d5 4219,1

227_,15 -27,33 45,38 303,M |02.60 2 12 40 1678.2

4389.86 |_.8I |_._O 299,86 67,19 16 |3 1 3868,9

_044.16 -30.81 24.8| 30_,|1_ |05._ 3 _ 32 1444,2

43?2.65 23.08 lYE.S4 _1_?._7 64.05 17 _1 31 377Z.6

0IFFEIRNTI_L COI'IRCTICNS

TO( .007$ TNA -,4442 TO3 .|104 8_,U .|931

RID( -.£38J RleA ,EO410 RC3 .3_HI4 YAU .J0_44

F0(-1.$283 FRA-|.eOE5 FC3-E._046 81M B I|_

80( .2381 MA ,489? 8C3 ,3970 FSP -_

NiO-COURS£ (_CUTiON ACCURACY

_T A84.3 _,R S05.1 $63 330.3

RR? .0?18 RRF -.6347 RTF -.0842

_.8 ?06,9 _3 -.3_9 R13 -,3436

$61 518._ $62 480.8 THA 53.22

INC 3.4??9 Vl 29.498

AF_ 164,33 V_ 34.804

(TC 2?0,05 CLP -49,46

RAP |D8.45 (CC 1,5987

/NJ 2 LAT INJ 2 LONG

-E4,19 55.66

15,47 200.66

-£5.32 35.36

16.53 191.53

-28,36 16.47

19.40 165.54

(_8|T 0[T[II_I41NAYION ACCURACY

ST 1Z7.7 $R 233,0 SS 621.6

CRY -.30ZO CR$ -.8507 CST -.ZZ54

LSA 634.6 NSA 170,6 $SA 22.6

£LI 239.Z (L2 IJ9,6 ALF |02,49

||SA



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964)

LAUNCH OAT( HAY 9 HN_4 FLIGHT TIN( 116.00 ARIIIIVAL DATE AUG $ 1964

N(LIOC(HTRIC CONIC

RL 151.05 LAL .00

aP 109.61 LAP -5.$S

NC 75.317 GL -14.59

PLAN(TOC[NVR 1C COf¢IC

C3 )6.07) VML 1.006 OLA

LNCN AZNTH LNCH TIMI_ L-| T|I4E INJ LAT

90.00 0 |4 tO _5Z9.48 -Z$,?6

90.00 IS 35 40 4935.De 18.H

100.00 1 58 Z) Z158.64 -17.04

lOO.00 14 5E ZQ 4580.94 Z0.Z|

110,00 Z 5£ )1 Z0£8.05 -_O.Ae

II0,00 15 54 41 4385.69 Z).46

011rFKRrNT IAL C(:RI_[C T ICN8

TO[ -.OtZ? TRA -.4940 TC) .1535 8AAJ .1909

roD( -.Z104 mlA .ZZOZ RC) ._1,50 IrAU 11681

trDr*J.6ZZI FRA-I,7570 FC)-Z,DSJ7 887 IIDZ

BOil .1117 MA .5517 6C) .)0)B FSP -1079

OlSTANC[ Z45.$96

LCI. ;29.40 VL Z7.94) GAL -10,Z6 AZL 9).58 HCA 109.91 SJ4A 155.91 (CC .Z0906 INC 3.5753 Vl Z9.496

LOP 336,)5 VP _.Z)Z GAP -).74 AZP 96.78 TAL Z26.14 TAP 556.0S RC& 10?.50 APO 164.$5 VZ 54.810

GP 1§.59 2AL 155.59 ZAP 55.77 (T$ 351.55 ZA( 155.77 (T( 54.96 ZAC 92.76 ETC 170.48 CLP -54.51

5.44 RAL 70,10 RAO 65M.4 V(L 1Z.546 PTH 2.Z? VNP 4.Z45 OPA 59.64 lAP 106.46 [C( 1.5957

INJ k(:l_ IMJ RT ASC INJ AZNTH INJ TIN( I_) C6T TIN INJ Z LAT INJ Z LONG

6Z.45 30).48 102.19 0 56 36 19Z9,5 -_3.8_ 54.31

t06.95 Z99.96 U.59 14 54 15 4Z55.1 15.91 tOI.AZ

4Z.n _05.16 J05.16 Z 16 Z 1659.6 -_4.94 54.05

169,74 Z99+44 67.49 16 8 47 )960.9 16.98 19Z.43

Z).57 )OZ.JZ lOG.Z? 5 16 17 1416.9 -Z7.96 15.29

|7).)4 Z9?.66 64.40 17 ? 54 5795,? 19.62 166.11

N|D-CCURIM[ (X;I[CUTICN ACCURACY (_qbBIT O[T(RMINAT|CW ACCURACY

SGT 499,5 I_A 5ZA,A $65 )6Z.4 ST 140.9 SR Z10,9 S) 665.0

RRT °°0466 RRI r -.M_ RYF ._696 CRT -.1477 CRS -.8E54 C$T -.4E02

_,e 715.6 R_) .ISl) R13 -.6611 LSA" 690.) N)A |72.1 SSA ZE.5

_1 5)I.I _ 494.4 THA 111.41 ELl 211.7 (LZ 138.2 AL_ 99.81

LAI.mCN DAY[ HAY 9 |SNb4 FLIGfiT T|N[ _i._(} ARRIVAL DATE AUG S 1964

PI[LIO([NTRIC COLIC

RL 151.05 LAL .00

RR IO9.64 LAP -).36

RC ??,541 GL -17,11

PLAN(YOC[NTRIC CONIC

C) )5.79) VHL 5.g_Z

LN_4 AZN?ff LN¢ff TIN(

00.00 0 19 50

gO.OO 1) 19 14

IOO.OO I 4£ Z7

100.00 14 49 16

110.00 £ 55 59

110.00 15 51 16

DIFFKJN[NTIAL CCWRI[CTI(_

?O( -.Oils TRA -,5330 TC$ .0043 8_ .1916

_t[ -.190) R/tA .Z))Z RC5 ,59_ FAU .!Z?59

FOZ-Z,0II4 fRA-J,61NI4 FC)-).0069 8JP 1Z6)

90( .1905 MA .5616 9C5 ,40Z5 FSP -JIB]

Ol$TAk_[ ZSO._O

L(_ J26.AO VL ZY.IHl$ GAL -10.16 AZL _).141 PiCA 1J 5.08 SIAA 136.07 (CC .ZO?Z6 IHC 3.6766 vl Z9.498

L_P 341.5Z V? _kl.Z5) GAP -).I? AZP 841,56 TAL ZZg,)! TAP )41.58 RCA 107.87 AlSO |64.Z? vZ 54,816

GP 14,44 ZAL 16).Z6 ZAP _1,76 (T9 35).69 ZA£ 154.68 [T( 6Z.)6 ZAC 9).75 (TC Z?0.96 CLP -59.35

O_a 4.66 RAk 170.09 RAO 651MI.4 VEL 11.S36 PTH Z.Z7 VHP 4.07) 0PA 40.78 RAP 10A.17 [CC 1.5889

L-I TIN( |NJ LA? JNJ _ INJ RT ASC |NJ AZNTH INJ TIN( PO C$T T|N INJ t LAT INJ Z LONG

tSO�.Z) -15.46 61.04 )0).06 10Z.84 1 0 )9 I_K)9.Z -_).44 51.95

4651.ZA 19._9 B,97 199.94 M.95 14 $0 6 4151._ 16.56 Z01.61

ZZ59.50 -_6.75 40.67 )01°75 105.91 Z 19 47 1659.5 -14.55 51.?4

4596.Z0 ZO.60 190.1'0 199.45 67.85 16 4 54 5996.Z 17,4Z 183.56

Z00_.SZ -30.15 _.$5 501.67 106.94 5 19 16 1409.5 -17.55 14.1Z

45tNI.6S 15.65 174.19 _97.69 64.75 17 4 37 5?98.9 ZO.Z5 166.90

NID-r..(_U_S[ [XIECuTION ACCURACY ORBIT OEYEII_INATION ACCURACY

6GY 5ZS.) 6_ 549.4 $G) )9Z.9 ST 164.6 S_ 185.9 $S 705.9

RRT -.J_Z ft_F -.7166 RTF .1616 CRY -.0040 CR6 -.7896 CST -.5971

668 ?1_.3 It'_) .1785 RJ3 -.6859 LSA 717.7 _$A 115.0 SSA 21 .8

SGI 569.6 9GZ 460.0 THA 1Z6.66 ELI 185,9 EL2 164.6 ALf 90.94

LAUNCH OAT( HAY 6 1964 FLIGHT TIN( 90.00 ARRIVAL DATE AUG ? 1964

H(LIOCENTNIC CONIC

RL 151.O5 LAL .00

• _ 109.9Z LAP -).)9

iC 79.711 Gk -17,76

PLAN[TOC2NTRIC CONIC

C5 )5.504 VNL 5.95t

LNCN AZNTH LN_H TIN( L*I TIN( INJ LAT

tO.O0 0 15 55 1499.75 -15.14

_K).00 IS 15 5 4667,76 19,79

100.00 I 46 56 Z119.9I -16.40

100.00 14 44 16 4611.65 ZI.00

llO,O0 Z 59 46 1991.97 *Z9.79

110.00 15 46 5 4411.54 14.14

DIFFER[NT|AL CORRI[CT|(_I_

YO( -.1060 ?RA -.5_ TC5 .OOA9 8AU .ZOO4

RO( -.1497 RRA .1449 Re) .4ZZl FAU .13550

_0(-Z.1941 FRA-Z.O|71 FC)-)._041 ASP 1476

90( ,IS_J MA .6)_ B¢) .AZZl F)P +1174

DISTANCE 156.6?Z

L(X. ;26.40 vL 17.975 GAL -10.09 AZL 93.76 KA 116.14 SMA 156.16 (CC ._0567

LOP )44,?0 VP 39,Z4JI GAP -2.61 AZP 68,55 TAL Z26.55 TAP 544.59 RCA 106.16

G? l?.SI ZAL 151.91 ZAP 65,61 (T$ 555.15 2A( 155.14 (T( ?0,70 ZAC 94.75

INC 5.7935 VI 29.466

APO 164.16 V_ 54.6Z5

[TC Z71.47 CLP -64.55

DLA A.Z6 RAL 70.17 RA0 65(_.4 V[L IZ.SZ5 PTH Z.Z? VHP ).95) OPA 41.95 RAP 101.64 (CC 1.5845

INJ LONG JNJ RT ASC INJ AZH?H INJ TIN(

99.61 )01.77 105.48 1 5 4

ZI|.OZ )O0.OZ 69.)Z 14 46 IS

)9.50 50Z.4Z 10d.)6 Z Z5 56

191.69 Z99.SZ S6.Z5 16 I 16

11.09 _OI.)Z 107.59 3 )Z 59

175.05 Z96.00 65.1) 17 1 36

NIO-COUR_M[ [vrCUTIOH ACCURACY

SGT 518.5 $C_ 573,8 SG) 4Z1.0

R_T -.)511 RRF -.7649 RTF .4611

66_ 614.6 RZ5 .1754 R|) -.7A56

$61 669.6 SGZ 464.0 THA 15_.64

PO C$T TIM INJ Z LAT INJ Z LONG

1668.7 -15.04 51.58

4Z67.8 16.60 _05,62

1619.9 -_4,14 51.45

A011.8 17.86 164.)1

1592.0 -_7.10 1_.64

3_1Z,5 ZO.69 16?.7_

_ROZT D(T(_NINATION ACCURACY

ST 199.8 SR 160.$ $6 744.9

CRT .0861CRS -.7359 CST -.7275

LSA 768.1HSA I?).Z SSA ZI.Z

ELI Z01.0 ELI 158,7 ALF 10.61

LAUNCH OAT( HAY 9 1941,4 FLIG_? TIN( 9Z.00 ARRIVAL DATE AUG 9 1964

I'(I[LIOC(NTRIC CONIC

• L 151.05 LAL .00

RP 106.60 LAP -$.)9

• C 6£,04) GL -16._

PLAN(TOCENTRIC CONIC'

C5 )9.£)) Vl4L 9.956

LNCN AZNTH LN_H TIM_

90.00 0 £6 411

90.O0 IS £t 9

100.00 1 SI $1

100.00 14 40 4?

110.00 5 4 I

110.00 15 4_ 9

0IFFKR_NTIAL ¢¢W_I[CTJGN6

TOE -.leJ6 YRA -.1636 TC$ -.0464 8AU ,£156

ffOi[ -.1155 lIRA .Z$50 NC) .4SOl FAU .14134

fD(-_.5665 FRA-_.lII9 FC)-5.4975 B_k 8_ 17?0

BOlE .1967 liRA .?015 9C3 .4577 FSP -I_l_

OISTANCE ZIPS.Ill

LOt. 126.40 VL _7.979 GAL -|0.01 AZL 95.90 14CA 1|9.41 S/AA 1_6.19 (CC .ZO4Z6

LOP )47.6? VP )O.Z76 GAP -Z,06 AZP M.08 TAL ZZA,Z7 TAP )47.M RCA 108.)7

G? 16.59 ZAL 15Z.47 ZAP _,96 (T$ 356.69 ZA[ 155,)Z (T£ ?9.69 ZAC 95.76

tINC 5.8958 vl 19.498

APO 164.01 VZ )4.651

(TC ZTZ.OZ CLP -69.97

0kA ).65 RAL 70.}3 RA0 iSl6.4 V[L IZ.51A PTN Z.Z? WNP ).913 OPA 43.05 NAP 98.69 (CO 1.5766

L-I TIN( INJ LAT INJ LGNG INJ RT A6_ _NJ AZN?N INJ Till( PO CST TIN INJ Z LAT INJ _ LONG

146?.74 -14.60 §6.16 )OZ.SS 109.15 1 9 55 1667,? -ZZ.61 50.19

4664.90 ZO._0 Z|Z.II )00.19 69.71 14 AZ 54 4164.9 17,16 Z04.67

ZlIt,I6 -;2,.09 $11.lZ _10£.19 105.ZI Z Z6 51 1599.9 -Z3.71 )0,10

4¢M_6,01 11.41 19_.73 199.?0 _!.61 16 57 55 4018.0 16.)1 165.50

1976,99 -19.41 1_.61 )0|.04 106.Z5 ) )6 55 I)74,0 -16o64 11.74

4419,64 Z4,N 175,9) 1_I_6,Zl 6_.S5 ]6 58 5) _Z6.6 ZI,J5 166.57

N|0-CO_( (mrCUT|ON ACCURACY ORBIT O(T(II_INA TION ACCURACY

6GT 666.6 J_Q 596.9 6G) 446.1 ST z4g.6 SR 154.8 S$ 765.0

il_T -.4651 _ -.7961 RTF .606) CRT .|00_ CR6 *.6495 CAT -.8155

690.Z R1_$ oZ573 RI$ -.796] L6A 6J3.Z HSA 172.8 $$A Z0.6

6GI ?66.9 9GZ 446,6 ?HA 140.56 ELI 146.| ELI 155.6 ALg 4.48



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19645

LAUNCH OAT( NAY 9 1964 FL|GHT TIN( 94.00 ARRIV4L OAT( AUG 11 1964

H(LZO(ENTRIC CONIC

mL 15_.05 LAL .00

RP 108.77 LAP -3.38

RC 84.317 GL -11.05

PtAN(YOCiNTRIC CONIC

C3 34.969 VHL S,915

LNCH 4ZNTN LKN TJN(

_0,O0 0 54 51

90.00 13 17 21

100.00 I 57 16

Z00._ 14 57 17

110.00 _ 8 44

110.OO 15 it 17

O|FF(RENTIAL COQN_CT|(_Ul

T0( -.EZ$5 TRA -.7241 TC5 -.'T_O? 0AU .2579

ROE -.OIZZ mlA .2ell RC5 .4751 F_ .14735

FO[-2.5175 TRA-Z.IiI05 FC3-).44_6 61k ° 2139

I_( .Z$81 MA .?7OO BC_ ,SO04 F$P -1433

018TANC( 261,518

LOL 221.40 VL 27.9P8 GAL -9.91 AZL 94.02 NCa 122.59 Sl4A

LOP _Jl.05 VP 59.295 GAP -1.57 AZP 17.14 TAL 229.09 TAP

GP 19.88 ZAL 151.93 ZaP 78.12 (iS 358.55 ZA( 154,96 [T[

156.17 (CC .20299 INC 4.0158 v1 29.498

550.66 RCA 109.55 APO 165.81 v2 34.039

88.93 ZAC 98.83 (YC 272.58 CLP -75.24

DL4 5.02 RAL 70.56 lAO 651dl.4 V(L 12.504 PTN 2.26 VHP 5.744 OPA 44,12 RAP 96.01 (CC 1.5735

L-| T|NC |NJ LAT |NJ LONG |NJ IT A$C |NJ AZNTH IN| ?IN( PO CST TIN |NJ _ LAT IN| 2 LONG

2448.02 -24.45 59.69 302.4| 104.79 1 15 17 1846.0 -22.18 48.?8

4902,88 Z0.QZ 213.28 300.48 70.15 14 59 3 4502.5 I?,Y5 205.77

2179.10 -25.87 $8.64 30£,03 105.97 Z 33 55 1579.1 -25.25 28.73

4844.97 21.92 195.81 249.98 89.05 15 54 42 4045.0 18,79 186.34

1955.59 o29.01 18.53 )00.85 108.95 3 41 20 1555.4 -26.15 10.5]

4441.45 25.08 1?8.90 _48.52 65.95 16 56 19 3841.4 21.59 169.47

N|0-CO_IM[ (_CUTION A¢C_ACY ORS|T O(Y(RNIN4TXON ACCURACY

SGT 785.8 IGR 4_Z.4 805 465.6 87 502.2 SR 111.8 SS 816.6

RRT -.Sg08 RRIr -.8254 RTF .?118 CRT .0520 CRS -.5|08 CST -.8689

SG8 _J4.8 NZ3 .24J8 R15 o.8370 LSA 960.6 NSA 171.9 SSA 20.0

9_| 889.2 SCd,_ 433.8 TNA 144.72 (L| 502,5 [L2 111.5 4LF .78

LAtJNCH OAT[ MAY 9 1964 FL|Cd4T TIN[ 46.00 ARR|V4L 04T( AUG 13 1964

_q[LJOC(NTRIC CONIC

RL 151.05 LAL .00

R? 1_8.75 LaP *$.38

RC 99.I0£ GL -19.79

PLANI[TOC[NTRIC CONIC

C) 54.7|4 _iL 5.892

LNCff AZNTff LNCH T|14[

90,00 0 40 48

90.00 15 13

]00.O0 2 5 12

100.00 14 55 51

110.00 3 15 5?

llO.O0 15 30 55

OIFF(R(NYJAL CORR(CT|GN.8

TO[ -.£8£5 TRA -.?190 TC$ -.2843 8AU .21N_

ROE -.049_ RRA .2168 RCS .4902 FAU .18088

F0(-2.8492 FRA-£.2157 FC3-5.?381 88P 2574

_K)( .298_ MA .8423 8C5 .5744 rGP -1492

OI6TANC( £75.89S

LOt. 1_8.40 V_ 27._Hi7 GAL -9.81 AZL _1.14 HCA |2S.75 9144 136.10 (CC .20185 ZNC 4.1442 Vl 29.498

L_ _M_4._2 vP _1._88 GAP -|.0_ AZP 87.58 TAL 227,?? TAP 353.52 RCA 108.65 APO 165.57 V2 54.848

GP _.78 ZAL _3|,50 ZSP 8].Z_ [78 .14 ZA( 155.84 (T( 97.61 2AC 97.89 [TC _73.14 CLP -80.82

DLA 2.35 RAi. _O.ll8 RAO 851M1,4 V(L 12.445 PTH Z.26 VNP 3.894 OPA 45.15 RAP 95.07 [CC 1.5?13

L-| T|I_" IN| LAT |NJ LOIG |NJ RT A$C ;NJ AZNTH |NJ TIN( PO CST TIN |NJ Z L4T IN| • LONG

2423.50 -24.03 53.13 )02.34 105.46 | 21 9 1825.5 -21.67 47.27

4921.15 21.0§ _14.48 )00.83 ?0.61 14 35 $7 4521.9 18.22 208.95

2157.40 -25.26 35.2| 501.45 106.54 2 39 9 1557.4 -22.75 27.51

4ti2._NI 1_.21 194.97 )00.H 69.51 15 51 34 4063.0 19.27 187.45

1855._5 -21.57 17.18 500.73 109.81 5 46 13 1356.0 -25.83 9.2_

4457.L_0 25.49 |17._ IP48.43 88.41 16 55 52 _857.2 22.08 170.43

NZ0-C4_J_J_ [X(C_T|ON ACCIJ_ACY (_QBZT D(TERNINATION ACCURACY

_GT 883._ 80_ 644.6 803 480.2 ST 567.8 SR 52.5 88 848._

lINT -._4_45 mll r -,84_6 /TF ,?|40 CRT o.1479 CRS -,2?S9 C$T -.9041

808 1|01.5 J_3 .2291RJ$ -.8679 LSA 915.4 NSA 170.8 884 19.3

$GJ 1019.3 $GZ 4L_0.0 ?HA 148.19 [LJ 368.1 (L2 9J.4 ALF 177.73

_4uNCN DAY( NAY 9 1964 _LI_T TIN( 9_.00 ARRIVAL 04T[ AUG 13 1964

H[LIOC(NTRIC CONIC

RL 151.05 L4L .DO

RP 109.72 LAP °5.35

mc 99.999 GL -20.5Z

PLAN_TOC(NTRJC CONIC

C5 54,475 VH_ S.971

_O.00 0 47 38

JO.00 ]3 9 49

100.00 2 9 44

IOO.00 14 _ _4

110.00 $ 1_ 45

110.00 ]5 56 55

O_FY[RENT|AL C¢i_R_CT|ON9

Y02 -.56_0 TRA -.8777

RO( -.0140 m_A .2879

r0(-2.7507 FRA-Z,2157

80( .5885 MA .9177

0;$TANC( 282.241

LOq. Z_9,40 VL 27.953 6AL -9.70 8ZL 94.28 H_A 129.92 SNA

LO_ 557.40 VP 3_.282 GAP *.62 AZP _7.51 TAL 227.37 TAP

GP 21.84 ZAL 150.59 ZAP 86.22 (TS 2.05 ZA[ 152.55 (T(

_At,J_4CH OAT( NAY 9 |_N_4

7C3 °.3J27 BJ,J .$002

RC$ .5197 FAU .15208

FC5-$.8188 8SP 5056

8C5 .6514 FSP -15_1

V| 29.490

v2 34,887

CLP -85.93

OLA 1.65 RAL 71.27 RA0 65_8.4 V[L 12,494 PTN 2.26 VHP 3.671 0PA 46.13 RAP 90.15 [CC 1.5673

L-I TIN( |NJ LA_ IN| LONG IN| RT ASC |NJ AZNTH |NJ TIN( PO CST T_M IN| 2 LAY |NJ 2 LOqG

25_9.50 -23.56 53.53 $02.$4 ]06.15 1 27 57 1799.5 -21.14 45.71

494_.52 2|.5| 213.81 5OI.29 71.|$ 14 52 12 4542.3 15.73 208.23

2154.(8 -24.80 $$oN 501,94 107.24 Z 45 19 1554.5 -22.2! _3.82

404J2.57 22.71 18N_,28 )00.84 ?0.05 15 48 27 4082.4 19.7_ 19S.86

1915.45 -28.10 15.78 )00.64 110.32 $ 51 59 1515.4 -25°07 7,91

4474.19 25._5 174.03 249.44 66.95 16 51 29 58?4°2 22.80 J71,48

N|0*C_J_M[ (_CUTJON ACC_ACY C_SIT O(T(RNZNATION ACCURACY

6GT 1037._ JGN 464.| 808 489.7 ST 441 .9 8R 81.? $8 07?.0

J_T -.?2_J _ -.8694 RTF .9527 CRT *.4502 CR8 .0745 CST -.9271

SC4B 1231.6 N'_3 .L_3 R13 -,8904 LSA 970.7 NSA 169.0 SS4 18.5

$G| 11_.4 SG2 407.0 THA 151.19 ELI 443.3 EL| 73.5 ALF 175.52

ARRIVAL OAT( AUG 17 1984

135.99 [CC .20082 |NC 4.283?

556.29 RCA 108.69 APO 163.50

105.61 Z4C 98.86 (TC 273.68

FI.IG_T TIN( 100.00

/'q[L|O¢[NTRIC CON|C

RL _5_.08 L_L .00

Re 108.89 L_P -3.£t

nc 91.ZO£ G_ -21,35

P_AN(7OC£NTRZC CONIC

C5 54.250 _ 5,852

LNCH AZMTH LNCH T|N(

_O.00 0 55 _

_O.00 |5 5 5S

IOO.OO _ 18 57

tDO.O0 14 _8 53

i10.00 3 L_ 8

I10.OO 15 34 12

DIFFKRI[NT|AL CO_[CTJON_

TOE -.4502 TRA -.2885 TC$ *.S057 8AU .3_7

RO( .0194 RRA .2853 RC3 .5357 FAU .J5104

_0[-_.8174 FRA-2.1757 _C$-3.8181 I_ 3559

IO( .4308 MA .9145 IC3 .7383 F$P -1537

0|8T4NC[ 218,55_

LOL J_8.40 VL 27.438 G_L -4.34 AZL 44.44 HC_ 132.04 S_A 135.85 (CC .19498 INC 4.4562 Vl 29.498

LOP .58 VP _1,277 GAP -,17 AZP 8?,02 TAL 226.8? TAP _58.9? RCA 108.68 APO 182.98 v2 34.887

GP 22._3 ZAL |4_,?? ZAP 4|,0_ (78 4,08 Z_E 180.42 (T( 11£°60 ZAC 100.07 [YC 274.20 CLP -91.12

OLA .86 RAL 7|.73 RAO 85M.4 Vl[L |2.473 PTH 2.26 vt/P 5.675 DPA 47.09 NAP 87.55 (CC 1.5657

L-| T|14( IN| LA7 |NJ _ |NJ RT A&C IN| AZI4TH IN| TIN( PO CST T|N |NJ 2 LAT ZNJ _ LONG

2373.1'0 -23.09 51.t2 50£,41 108.07 1 34 46 1773.7 -20.58 44.08

4JNJ4,85 _J,_ 2|?.2? 501,_? ?|,?0 14 _8 41 4564,6 19,29 209.64

Z||0.04 -24,)0 3_.0| 501.00 |0?,9? 2 52 7 1510.0 -21.82 24.25

470_.54 25._ |4?._ 3OI.42 ?0.40 |5 45 16 4105.5 20.54 189.99

J843,57 -2?,5? 14.L_ )00.?| 111,06 3 57 40 1295.6 -24,46 8,51

4492.?8 28.44 |_0.25 )00.06 8?.50 |8 49 S 3992.8 25,16 172.63

NZO-COU_( ()((CUT|ON ACC_QACY ORB|T OET[RNJNAT|ON ACCURACY

SGT J18£.? SC41 879.1 803 489,7 ST 525.5 SR BZ.4 SS 900.0

R/I? -.7871 R_ r o._57 RTF .8954 CRT -.7111CRS .4485 C$T -.9425

$Ge 1372,4 RZ3 .2]55 R]5 -.9065 LSA 1050.7 NSA 187.5 SSA 17.7

$GI 1514.4 $GR 594.7 THA 155.86 (LI 526.6 (LZ 57.6 _LF ]?3.53

1868



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUMCM OAT[ MAY 9 ]g64 KL_r,4_T ?_;( lOt.O0 ARR|VAL OAT£ 4UG ]g i964

HELIOCENTRIC CCWIC

RL 191.09 kAL .00

RP 100.69 LAP -3,Z4

mc 93.913 GL -ZZ.Z$

PLAk(TOC[HTRIC C(_41C

C9 34.093 VHL S.B3S

LNCM AZM?M LN_M TZ_

90,00 ! 3 35

gO.O0 13 t 4_

]O{3.00 Z 24 96

]00,00 14 23 9

110.00 3 33 IZ

IlO.O0 19 31 23

O|FF£RGNTIAL COIRECTICN8

TO[ -.9384 TRA-J,O}98 TC3 -.8|46 8AU .3749

ROE ,0930 RflA .Z394 RE3 .3480 rAu ._4823

_06-Z.8361 rRA-Z.1041 FC3-3.76OZ RIP 40_K)

BOG .94J0 MA |.O?J3 8C3 .8Z33 FSP -|3_3

OJS?_IKE ZD4.847

LOt. Z'_e.40 VL Z?.gOl GAL -g.47 A_L 94.60 H(A 135.27 5HA 135.64 [¢C .1990Z |NO 4.60S0 V] 29.498

LOP 3.77 VP 36.268 GAP .26 AZP 86.73 T&L 226.29 TAP 1.96 RCA ]08.69 APO 162.64 VZ 34,6TT

GP Z4.0e ZAL 148.85 ZAP 95.60 GT$ 8.17 ZAG 148.21ETG 118.34 ZAC 101.22 [TC 274.67 CLP -96,14

DLA .011Ak 72.26 R&O 6SM.$ ¥GL |2.46? PTH 2.26 VHP $,703 OPA 4S.OS R4P 84.68 ECC i.SGQS

L-I TJNE |NJ EAT |NJ LONG |NJ RT ARC |NJ AZMTH |NJ tIMd[ PO CST T|N |NJ Z LAT [NJ 2 LONG

2346.13 -22,53 49.99 502.5T |07.8_ I 42 41 ]746,1 -19,91 42,30

4909.34 Zt,3| 218.89 }Or.S? ?Z.35 |4 24 38 4389.3 ]9.89 212,20

Z_3.73 -Z_.74 _O._9 _Z.|4 |08.72 Z 59 40 J493.? -20.96 22.37

4?26°99 23.?Z J99.|? 502.|3 71.26 |5 41 36 4|2?,0 20.94 19],47

181'0.07 -26.99 12.72 300.81 1|1.92 4 4 22 ]Z?0.] -23,78 9.02

4313.40 26.97 18|.$Z 300.90 6_.|5 16 46 36 3913.4 23,?6 173.93

XlO-¢..(_q,_[ £1d[CuT|ON ACCURACY (5RB|T DGTGRM|NATION 4CCURACY

SGT 1555,0 $Gm 65)0.4 $G) 484.? ST 611.3 SR 94,4 SS 920.0

RAT -.7978 _ -.8997 RT¢ .8675 CRT -.6894 ORS .7Z]? CST -.9931

$68 1520.7 R25 .2143 RI3 -.9190 LSA 1096.0 HSA 165,6 SSA 16.7

$G_ |47|,6 8GZ 34J3.3 ?HA 156.J6 ELI 617.1ELZ 42.8 ALF 172.]4

LAUNCH 0ATE MAY 9 |_,4 FLIGHT TZI( 1O4.D0 ARRIV4L 0ATE 4UG Z| 1964

_[L|OC[HTRXC CONIC O|$TAN([ 301.109

Rk 191.05 LAL ,00 LOt. _9.40 VL 2?.lNlO GAL -9.34 AZL _4.79 t_A 138.45 SI4A

RP |08.82 LAP -3.18 LOP 6.95 vP 30°25? GAP ,87 AZP 86.41 TAL 22_.62 TAP

R( #_.81_ GL -23.18 GP _5.£4 ZdL |47._ ZAP _._0 fr8 8,43 Z_G |45.80 £r£

PLAN_T(_CEN?R;C CONIC

C3 33°902 VHL 5.823 OLA -.9_ RAL ?2,87 RAG $3Mo} V£L JZ,49J PTH Z.Z5 YNP

LNCH 4ZNTN LNCH ?|14( L-I T|M_ |NJ LAY

9'0.00 | |Z 54 2316.13 -21.90

90.00 ]_ 57 80 50|7.03 _3.07

IOO,O0 Z 33 49 _053.14 -23.|0

1(30.00 |4 _9 6 4758.l_ 24.29

]10.00 3 41 5 1844,58 o28._

liD.DO J5 29 1'O 4539._Z _7.35

O|rrERGNTZAk CQQRGCT]ON$

TOE -.6331 TR_-I.J203 TC3 -.7238 BAU .4142

RD[ ,ORllO RRA .2512 RC3 .537_ FAU .14394

F0£-_.6770 FRA-_,0I|9 FC3-3,6756 8$P 4623

80[ .6391 MA 1.1481 8C3 ,9158 rSP -1503

135.4Z [CC .19829 |NC 4.7938 vl 29.498

4.06 RCA 108._8 APO 16Z._? VZ 34.888

|_3.48 Z_C 102,43 Gr( _?_.|O CLF-|00,_

3.754 DPA 49,05 RAP 82.24 [CC ],9_79

IN| LONG IN| RT ASC |NJ AZMTH |NJ T|N_ PC) CST TIM IN| Z LAT ]NJ Z LONG

48.0_ 302.81 168.42 I 51 )0 17|6,Z -|9.18 40.40

2_0.73 503.40 73.|| 14 20 37 44]7.0 ZO.S4 El],�?

£8._1 302.57 |09.52 3 B 4 1455.l -ZO,Z3 Z0,76

L_[]IO.�E 5OE,98 r2.01 |5 36 Z0 4153.5 Z1.60 193,19

J;.03 _J.O0 |12.8_ 4 I| 30 |244.6 -Z3.03 3.4Z

J_3.18 301.?0 68.91 16 43 37 3936.6 24.43 I73.40

NJO-COU_i_ [_l[C_T]OI 4CCUR_CY ORBIT O[TGffNJNATION ACCURACY

SGT 132|,Z $GR I'00.4 $G_ 473.2 ST 709.8 SR ]]S.7 $S 939,Z

RRT -.91_34 RRF -.9124 RTF .9029 CRT -.9673 CRS .8710 CST -.9607

8C43 1674.? R83 ._164 RI3 -.9263 LSA 1169.0 NSA I64.0 SSA 1_,7

SG| 163_.6 SG2 3?3.2 THA 15B.ll ELI 7|4.6 EL2 89.0 ALF 170.98

LAUHCH D4TE NAY 9 ]964 FL|¢H? TIN([ |06.00 4RRIV4L 04TE AUG Z3 1964

HEL|O,CEHTR|C CONIC

RL ]9].O_ LAL .00

RP ]Oe._ _AP -3.1|

RC 96.148 GL -24,37

PLAN(TOCGNTR[C CON Ig

C_ 3_.809 YHL 9,819 OLA -I,96 RAL

LNCH AZMTH LNCH TII4_ L-I TIN] [HJ EAT

90.00 | Z3 21 2293.21 -Zl.l?

90.00 12 92 21 _048.61 23.68

]00.00 Z 43 46 Z0Z_.?_ -ZZ.3?

]00.00 14 14 36 4783._ 24._0

|]0.00 3 49 5_ |816.6? -25.59

lIO.OO 19 Z4 56 4563,1_ 26.|8

0|FrER[NT|AL CC_*RECTIONS

?0[ -,7344 TR4-1,1_1 TC3 -.8Z84 BAu .4528

ROE .1_36 RR_ .2397 RE3 .5633 FAu .|3790

F0[-Z.6704 FRA-|,8931 FC3-3.33|| 88P 5135

B0£ .7447 MA 1.22Z8 8C3 ].0018 FSP -|453

DISTANCE 307,343

COL _28,40 VL 27.84_ GAL -9.ZO 4ZL 93.0| _CA |4|.6Z SMA 135.] ? ECC .]9734

LOP J0.]3 VP 38.244 G_P 1.07 AZP 89.07 ?AL 224.87 TAP 6.49 REd J06.47

GP 26.92 2AL J4_°6_ Z_P J03.87 ITS 10.85 ZA[ |43.25 [TE ]27,48 ZAC J_3.74

]HC _.0081 vi 29.498

AP@ ]61.88 VZ 34.899

[TC 279.16 CLP-109.94

73.53 RAO 65M.3 V[L 12.497 PTH Z.25 VHP 3.829 0PA 90.13 R4P 80.04 [CC 1.$964

|NJ LONG |NJ RT AsC ]N_ AZMTM IN| TING P_ CST T|M IN| 2 LAT IHJ _ LONG

45.88 _O3.15 109.29 Z ] 84 1683.8 -Is.)] 38,9_

Z22.84 304.39 ?4.00 14 16 29 4448.6 21.26 ZIS.0l

26,53 30Z.68 110.36 3 17 30 1423.8 -19.40 18,80

Z02,93 _03.99 72.90 Z_ 34 19 41_3.3 2Z.32 ]93,08

9._ _1.2? ;|_.46 4 ZO 12 JZJ6o? -2Z.|9 |.69

|94.9_ 302.76 69.81 16 40 99 _963.1 29.]? I77,10

MID-COt)RS( G_CUTION ACCURACY _tBlr DGT[RM|NATJON ACCURACY

$GT |(_8.1 S_ 706._ $63 460.0 ST 606.4 SR ]42.3 SS 994.7

RRT -.83(<I RRF -.g234 9TF .9134 CRT -,9922 CR6 .9414 CST -.9663

$G8 |850.1RZ3 .2216 RI3 -.9325 LSA 1247,1HSA 162,_ SSA 1=.9

SG! !793.5 862 364.3 ?_A |59,82 ELI 81_.? GL2 17._ ACt l?O.O_

LAUNCH DATE MAY 9 J964 FLJGHT TIME 108.0D ARRIVAL OATE 4UG 29 1964

MGLIO¢ENTR|C CONIC

RL ]3|.05 LAL .00

RP 108,S5 L_P *_.03

RC 1OO.46_ GL °25.63

PLAN[T_C[NTR_C _1|_

C_ 3_.804 V_L 3.8J4

LNCH AZMTM LN_H TJI_

90.00 | 35 B

90,DO |_ 43

IOO.00 _ 35 |

100._O 14 9 26

lJO,OO 3 99 54

||O.OO |9 Z| Z

OISTANCG 313.556

LOq. _mB.40 VL 27.811 GAL -g,08 IZL 95.25 H(:_ 144.60 SMA 134.90 GCC .19690 INC 9,Z_49 V| 29,498

LOP 13._2 vP _,228 GAP 1.45 AZP 85o1'0 TAL 224.05 TAP 8,85 RCA |08,_4 APO 16],46 v2 34,911

GP _7.93 ZAL |45.34 ZAP 107.48 [TS 13,45 ZA| |40,61 [T[ 1_0.70 ZAC |03._I [TC 275.62 CLP-I09.8B

OLA -3.l 3 RAL 74.3J RAO 8368.3 VEL JE.4S7 P?H Z.25 VHP 3.927 OPA 31 .AJ

L-J TJN[ JNJ LAT IN| LONG JNJ RT ASC JNJ AZNTH |NJ TJl4_ P_ CST TIM

2246.62 -Z0.33 43.32 303.60 110.14 Z 12 35 1646.6

5085.12 24.$4 _5.$| 305.58 75.0? 14 II Z3 4405.1

|9_8,94 -21.53 24,09 _,03.|1 |1|.25 3 28 |0 1388,9

4019.03 25.5? 205.29 305._0 73.97 15 29 44 4218,0

|?85.9] -84.73 7._| 301.65 |14.3B 4 Zg 40 |185.8

4593._3 28.89 |8?.|0 304.0_ ?0,88 |6 3? 36 39_3._

O|rF[ffGNT]AL CCI_R[CTJON.q

T0G -,R444 TRA-|._?6| TC3 -.92?0 8AU .4910

R0£ .16_2 RN_ o2_4 RE3 .3865 _AO .|)088

_O[-£._52_ FRA-I.792] FC3-3.$5|3 BSP 5702

80[ .8599 BRA ],Z_H_O BC3 1.08_3 F6P -|403

MIO-COU_S[ EXECUT]O_ _CCU4_CY

$GT 1854.8 _ 713.? SG3 441.5

RRT -.8494 _ -.9336 RTF .92]0

$C,_ 1987.4 RZ3 .2291 R15 -,93?0

SG! 1953.0 $GZ 33?.3 THA 161,25

RAP 78.09 ECC 1.3_63

JNJ 2 L4T JNJ 2 LONG

-17,41 36.0?

22.06 217.39

-]8.4_ 16,65

23.13 197,39

-2|,23 399.8J

26.0! 179.]0

ORB|T DET£RM/N_TJC_ ACCURACY

ST 914._ SR ]?4.9 SS 9?0.6

CRT -.9965 CRS .9748 CST -.970?

L$A |_39.1NSA 16],9 $SA ]3.3

(LJ 930.9 GL2 14,3 ALF 169.23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUel_ OAT( al&l • 11_6 FI.if,_T 1IN( 110.00 ARRIVAL DATE AUG ZT 19S4

HILiO¢ilITlI¢ ¢_l¢

mL JSi.tlllIL .00

mP SOl.l! ¢MP -to•4

nC i0l.YlO GL -I1.07

PkAM[TOC[NTR|¢ CONIC

C3 53,g94 VNL 5.815

LNCN AZNTN LNC_ y]l,l£
BO.OO ] 6• _4

00.OO ]Z 3• 54

IO0.O0 14 3 ZJ
ll0.O0 4 l! IS

Jl0.OO 15 IS 15

DiStaNCE 511.74£

LOL nJ.40 VL t?.?73 GAL -1.91 AZL 95.54 HCA 147,98 J/AA
LOP lS.Si YP _.ZII GAP 1.0• JZP 15,)0 YA_ ••5.IS "TAP

GP 19.59 ZAL 143.95 JAP II0,?0 [Y8 ii,•D ZA[ 137,17 [T[

134,60 ECC .ltSll INC 5.5640 vl 19.498

11.15 RCA 109.1! APO ISi.03 vi 34.91£

133.24 ZAC lOS,S? EYC 276.11CLP-113.99

0LA °4.45 RAL 75.16 lA0 iSll.3 V£_ 12.41tl PTH 2.25 VNP A.0S0 OPA 52.81 RAP ?6.55

L-I TIN( IN] LAT IN] LONG IN] RT AK IN] AZIATH |NJ TIN( PO¢$T TIN |NJI LAT

2105.49 -|1,35 40.91 306.19 111.9J 2 2S 22 1605,5 -19.31

51£9.07 •5.06 92J.25 )07.0] Y6.3? 14 5 •• 4526°1 22.94

]941.•7 -E0.54 ZJ.6| 305.U 111._0 3 40 tO 1349.9 -17.35

4S5#.92 ZS.$1 _0_.]J _06._ 75,•6 15 24 10 4•5t,• 24.03

1751,35 -•3.75 5.0| _O•.16 |15.34 4 40 •? 1i51,3 o20.14

4630,25 +.67 169.M _05.55 ?•.19 |6 35 $5 4030,2 26.95

O|FF(R[NTJAL C(_[CTIONI NI0-C(_R_ EX(QJYJON ACC_I_ACY

y0( -.9e54 TNA-I.5507 TCl-I.016e OAU .5279 SGT L_t0°0 I_R ?Z0.9 $G$ 419.5

ROE .204S RRA .ZlO• RC3 .5_$7 F_J .122•0 RgY -.•Sa6 RH r -.0450 RTF ,6265
YO(-2.ilOll FlA-I.Al•| FC3-3.1555 •lip Ilia• SGI 2144,9 fill ._N6 NIl -.•AO$

8D! .9169 MA J .34J70 8C3 1.1639 FSP -1540 SSI 21i S,S _ 359.1 THA 169.44

ECC |.559_

IN] 2 LONG

33.55

220.2Z

14.26

200.05

357.73

ISJ.50

ORBIT DETENISINATION ACCURACY

ST 1Oll.O Lq 2l].E SS ASS.0

CRy -.9t35 CRS .9901 CST -.9743

LSA 1435,1 tSA Silos SSA 11.9

(LI 1052.3 EL2 23.6 ALF 168.47

LAt,_NCH OAT[ NAY I ig_4 FLI(_qY TIN( 11•.00 ARRIVAL DATE AUG 19 1964

_[LIO¢(NYRIC C_NIC O|JTAN¢( )_S.l_t

RL 15].03 LAL .00 L_ hi.40 VL 27.?$i GAL -9.75 A•L 95.11 NC_ 151.17 8NA l)4.•l ECC
RP IO8.49 LAP -•°94 _In 19.?0 VP _ll.19• GAP 2.14 AZP 14.84 YA_ 211.91 YAP 13._1NCA

RC ]05.lJl GL -26.75 GP 31.59 ZAL 149.15 •AP 113.47 IT6 19.41 ZA( 155,01 2T( 135.19 ZAC

P_AN(TOCENTNIC C_41C

C3 34.135 VN_ 5.•5i O_A -6.05 RAL ?6.10 #AO 651_,3 V_L 1•.474 PTH 2°•6 kiqP 4.•02 DPA

• llS|0 |NC 5.S898 V] 29.496

10?.it APO 1S0.58 V2 34.935

106.82 [TC 27S_37 CLP-IIT._S

54.S8 RAP 74.7_ ECC 1.3634
_NCN AZNIH _N _1_ _-] 11_ llIJ LAY IN] LONG IN] W? 46¢ |NJ _TN IN] TIR I_CiT Ti_ I_J I LAT IN] | _ON_

• O.OO J 4 11 Jill.St -19.17 $7.97 _04.H 119.10 2 40 lI 1556.S -IS.0Z _G,TI
_O.00 1£ 3! 47 5]79.54 •5.i4 _31.1_ )06.?6 ?l.00 13 91 ? 4571.5 £3.93 223,67

100.OO 3 •• 41 1605.45 -li.M i#,l_ 304.43 113.12 3 54 16 1305,4 -16.07 11.59

100,OO iS 54 O 41_?.li •?.li 911.55 _01.4l Y6.91 15 I? 49 4507.9 25.04 203.34

liO.I 4 24 II lYJ•.l -92.59 •.51 1•.iS 116.$? 4 51 54 !1J2.3 -18.86 355.4i

II0.OO 15 IO 41 4673._O _0.54 lll.?$ 307.43 75,14 16 26 42 4073.1 2S.O2 184.44

DIIIIRINTIAL C_0_fl[CTll II0-C_A_I (ICUilQN ACCUWACI QQSIT D(TERNINATION ACCURACY

YC_[-J.IO06 TRA-J,4219 YCl-J,0•2• 94_/ .5t15 HT 1ill.• IIG# 7_7.7 I_) 393.4 ST 1157,4 SR 253.5 iS 999.4

NO( .1515 _A .1_1_ NC$ .5624 FAU .11356 _T -,_4 _r -,9512 NTF .9_O_ CRT -.6885 CRS .t969 CST -.9772

FDE-2.??AS FRA*I.4614 FC$-•.6?I? SiP 6764 _ _99.4 I1_ ._490 Wl_ -.94•9 LSA 154J.5 MSA 16_.0 S_A IO.5
902 l.Iit0 MA 1.4546 _C3 1.2291FIP -1255 _lSi I•?1.4 6GI 391,1 ira 163.51 [LI !164.2 EL2 37.4 ALF 167.77

LA_tCH OAT( NAY 9 1994 FLIGili TIN[ 114.00 ARRIVAL 0ATE AUG 51 1964

HELIOCENTRIC CONIC

RL 151.O3 LAL .00

RP 10_.44 LAP -i.73

RC 107.429 GL -30.S7

P_AN(YO¢ENTR|C CONIC

C$ 34.1_9 VHL 5._O1

LNCN AZNTN LNCH TIN(

_0.00 I 22 37

I_.DO 12 21 44

100.O0 3 40 iO

IO0.O0 13 41 53

I]0.OO 4 39 45

110.OO ]5 $ 49

0lSYAli¢[ 359.047

LOL ill.dO VL 2?.ill? lab -I.3i AZL N.$1 _¢l 154,$5 ImA ill.iS ICe .1t535 l_C 9.1135

L_ if.it vP _l.l#i GAP 2.52 AlP 64.$0 IlL •91o20 YAP 15,55 RCA ]07,#9 A_ 1_.i3

GP 33.|4 ZAL 140.19 lap 115.74 IT6 _.•4 iJ_ 1$1o99 IT[ IlS.S3 ZAC i11.16 EYe 274.63

OLA -?.99 RAL ??,14 lAO 651kl°4 _q[L 19.4H PTH •,96 VffP 4.311 OPA 56.87 RAP* 73°25

L-| TIN( [NJ LAT IN] LONG IN] RT ASC iN] A_NTH [NJ TIN( POCST TIN IN] 2 LAT

i104.24 -16.75 $4.61 _06._ 115.17 2 57 42 1504,2 -13.47

5241.53 li.14 2_1.95 $1O.ll 10.0• 15 49 6 ASA2.5 15.01

1654.lO _17,9? iS.ll _0i.44 114.10 4 it i 1254.1 -14.54
4947._O 27,•? 11$.79 $1D.llll ?l.it 15 I 41 4567.9 IS.IS

llll.Sl -it.It 359.84 _05.?? 111.46 5 7 31 1067.6 -17.$6
4TiT.IS 51.4l 1_I.16 IOl.lt 19.9i 16 12 Ss 412?.• 21.24

OIl;ERE,TIlL CCIllCYlllill

YOl[-l.15?| TRA-1.4618 TC$-1.1534 BAU .5•_•

m_[ .30M RRA ,l?l$ RC3 .5546 FMJ ,10171
FO[-i.?14? rRA-i._iOd4 F¢$-•.571i 9V 7301

vl 29.i96

v2 34.947

CLP-I_I.52

ECC 1.5731

Ri0-¢C_8_ [l[¢Uil_ ACCURACY

Ill 1341,A Kd ?N.| Ill _15.5

ill IASS,I lti ,ill• 11$ -.t446

S_! lilt,t Ill ltl.t IA lt+.lS

IN] I LONG

27.47

12?.t?
8.55

20?,44
351.92

1_6.12

_61T O(TERNINAY]ON ACCUWACY

6Y 1298.1 I_ 502.7 95 J014.7
CRT -.9636 _S .9t93 CSl -.97t9

kSA 1697.$ llA 163.0 SlA I.I

[LI 1331.o l_2 51.9 ALl li?.Oi

LAUNCH DATE _AY • ]_k4 FblGHT TIN[ 111,00 ARRIVAL DATE SiP l 1964

t_[_|OCiNTRIC CONIC

RL 151.05 L_L .00

RP 109.40 LAP -2.6]

• ¢ 106.741SL -$£.99
_LAN(?O¢IITRIC CONIC

C3 35.940 Vt_ 5.944

LlICi,I AZNTH LNCH TIRE
SO.O0 2 44 sA

_O.O0 1£ I 59
11.OO 4 1 IA

il._ ]3 33 12

1lO.00 4 51 •

IlO,CK1 14 54 41

DiSTil[ 331.1t?

111.40 VL IPl,ldO GAL o•.10 AZL I_.ll _ 19?.55 liSA 133,61 ECC .ll4t5 I_ S.6496 Vl 29.499

LOP !1,01 VP N,IA• G_IP £.H IJ[P 13,97 TAL 1.14 YAP J?,6? IRA 107.56 APO 15i,66 v2 34,960

G@ 34.4_ ZAL I$?.tY ZAP II?._P [Y• L_,_4 •All IL_II;?I £Y( 137.66 2AC 114.02 [YC •#S.tO CLP-IIS,01

O_A -IO.10 Rk ?•.)f _ till.4 Vi_ 19,51t PTN 2,2f ql'91P 4,132 OPA 56,10 RAP ?l.Si

L-I TIN[ |IS] LAY |NJI /NJ RT 46¢ IN] AZIAYH IMJ 7114£ PO¢IT TiN IN] • LAT

10+,13 -14,M 30.Yl _0Y.41 114,31 $ 18 54 1439.9 -11.$6

5$1J.ll 17.4t 941,10 $13,19 91,t 13 37 $3 4721.6 £6.18

l?•$.li -]1.•$ 12.01 _O•.• ! 115,45 4 31 8 1193.6 -12.68
SO41.14 l_l.13 £11.II $15.49 •|.?• 14 59 15 4443.t l?.31

1611.SO -19.54 35t,?1 30$,04 IJi.tl 5 25 3 IOI5.5 -15,57

4794.1 _.41 IOJ,St 311.?$ ?•.71 ]6 14 42 4114.0 30.51

Olt#illllll_ QMC?I_III

TK-I,AAt5 ?tA-I.Slll Y¢3-I,Jltl Ill .t_M

NO( ,3717 _A .14d• RC$ ,5_J? FAU ,0_?_

rO(-2.SAl? rRA-l.l$?l FC$-2,93_14 I_ ?•00

80( 1.4995 lINA 1,565i 9¢$ 1,_O54 liP -10t5

N|O-¢Ol_ [_[CU?|ON ACCUtACY

IMIT 14t?ol _ ?S0.| $G$ $$3,4

IKIY -.•6?0 I_ -.lli£ •TF .9353

Sil 17.4 tli3 .•TIS RI3 -.9461
IGI •5•2.$ $G2 361.d THA ]6t.I]

(CC 1.5902

/NJ 2 LONS
23.TO

233.47

5.D2

212,?0

349.85

JiE,iS

(_lil|T 0£T(RNINAYlON ACCURACY

6T 1456.4 M 355.? S_ !029,3
CRY -.IT•• CRS .9t97 CSy -.9_14

_sA 181i,I ISA 164.S SSA ?.S

ELi 1418.3 EL2 6_.5 ALF |6S,40

1161



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19645

LAUWCN 0AT[ UAV I IN4 FLI_IT T|N( )ll,00 ARRIVAL naT( SEP 4 ltIa

X(LIOC[N,rIc CONIC DIS?ARC( N4._5

Rl. 151.O5 LaL .00 L(X. _l.A0 W. ZT.SJZ &*L -I.tJ aZL t1.55 _CA llO.TZ I_a J$$._5 [CC .11442 ZNC 7.5511 v! ZP.IIO

R? lOI.)I LIP -Z.4f LOP 21.21 vP _.IM GAP $.|0 AZP I£.|7 TAL 219.02 TAP 1t.74 RCA 107.$2 APO 15t.19 vt 34.t74

#C JJI.O41 GL -59".JJ rrP 40.Z_4 ZAI. J33.30 ZAP JJ2._O [Yl 3].51 ZA_ JZS.O0 [T( J_P.S2 ZAC ]17.51 [?C 27?.25 CLP-IZI.4J

PLAN[TOC[NTmIC CONIC

¢$ )?.it| V_ I.J34 DLA *IZ.JJ #AL 72.17 #AD ISI_.S _[L JZ+a0t PTH |.It V_P 4.t5! OPJ 43.03 RAP tl.4? [CC 1.I113

LNO_ AZNTH LN¢ff T|NC L-| T|N[ |NJ LA7 |NJ L_NG |NJ IT A_ |NJ AZNTH |NJ 7|N[ PQ CAT T|N IN| Z tat |NJ E LONG
JO.O0 3 J_ 47 JSHI|.7_ -JZ.?4 _o07 _0J,43 ]J$.S0 3 45 2t J)l|.? -1o20 ]l.|#

90.00 11 S| 44 5424.17 2t.|1 141.$) 3|?.Zt 44.47 13 22 4 4124.2 27.35 140,75
IPO.O0 A £7 50 171Ooll -|A.05 7.t_1 3011.77 I|l.i4 4 54 lJ ||_[_.l -ID.61 .84

|00.00 |3 |1 42 3340,41 n. ST 2_J.3§ 3|7.J4 24,4| 14 44 _2 4540.5 1't,IZ |SO,I?

110.00 S _0 SO |951.e0 -17.41 353.J0 301.84 IJIJS 5 44 44 t53.$ -15,31 541.5t
l|O.O0 |4 4_ St 4100._7 53.43 ZO0.|O 3|t._ Is'.41 14 4 12 4240.$ 32.04 ISI.IS

OIrF(I_[NTIAL ¢C_I(CTIONB N|G-CGURI_ Jr_rCUTION _CCURACY ORAIt 0[YEm4INAT|ON ACCURACY

TCN[-I._4_ TNA-|.i_71 T¢3-1.1135 _4J .4S55 _47 L_|S.I _ ?lS.I 8_3 _N.I IT ll41.I M A23.? IS 1042.7

m_[ .A5|1 _U .1117 RC3 .5127 FMJ .0_0t_ _17 -._4 W -._71 Rff J3?I C_T -,t?Y3 C_I .till CIT o.Slal

FO[-_.SII4 FRA -.17|0 rC)*J.H11 IV 1_44 _ _7t3.1 if3 *_12 N15 -.14_0 LSA 1N3.5 NJA 167._ ISA 6.2

_O( |.?4_P MA 1.43|4 it3 J,21H_O F_P -I37 I_! _737.S I_ 575.6 THA 143.77 ELi 1693.3 [L_ I?.l ALF |65,81

_At_4_ OAT[ NAY I 1_44 FJ._dIT TIN[ 1_0.00 m|VAL OAT[ I(P I |It4

H(LIO¢[NTNZ¢ ¢GNI¢ DISTANC[ 3§0.341

RL ISl.0S _L .00 LCL 111.40 YL f?,SI| _lL -|,2 _Zk N.S_ NC_ |i).lO N I)_.lt [¢C .1|A36

RP |0_.3_ LAP -2,34L_ _.47 V? M.|0_ GAP 5,41 AZP 2|.i1 TAL _|7.85 TAP 21.?i RCA |0?.01

#( 1|4,351 _d_ -_._ _ 64.0| ZALl)|.?O JAP 11_.£4 (TS 57,03 Z_( 1£0,65 (T[ 111.0_ ZAC 1££.15

P_AN[TOC[NTRIC ¢GNZ¢

C$ 40.710 V_ I._00LA -li.|l RAL i|._ RAO 15M.I _[L 12.751 PTH _.31 V_P 5.601 OPA

t.NO4 klfi_lrl,*" LM¢#_ lrlN[ L-| TJM( IN| LAT INJ _ |NJ lit AS(; |NJ AZ14TN IN./ TIM[

I_,00 3 41 31 lltl, SO -1,?1 _._0 311,41 114.71 4 _ 33

M.00 1| 27 4| 55i3,14 _P._ fSf,41 _].N il.SS 13 0 _5

100.00 S | 61 |&_t._ -|J._ 2.40 5Jl,Y| ||P._O S 2i 31
100.00 1£ S_ d 3_?l._l L_.I_ _l.O_ _.00 90.52 |4 25 36

J|O.OO 9 SO • J4Yi.|t *|4.il 341.1J0 301.5T 1_|.J4 4 |a 40

|JO,OO 14 _ It 6_5.4_ 14.1_ _17.03 3£1._ 27.72 IS 41 34

offr[m[Nt_L ¢ORfl(Cylol_ N|C_COM_[ £Y_¢UT|ON ACCUrACy

70(-2.0036 TffA-l.IH3 TC3-1.14_£ IU_ .t?45 H? _P|0.5 _d_ 774.? _45 2Sl.i

q .3414 MA .l_J_O 4'¢3 .6(HIdl FA_/ .OiTM _? -._4i7 W -._kJII-N?F .140|
iro(-S.41HI7 Irwa -.?ITS irc3-|.4314 81W _S _d_ J_)|5.3 N_3 ._.J_i NJ5 -.IS01

LI_H DAY[ MAY I |_44 FLi(d_T TIM( |2Z.D0

_[L|OC[NTR|C CONIC

RL 151.05 LAL .00

RP I08.ZI LAP -Z,Z|

IC 111,t49 GL -43.?0

PLAN(TO¢[NTR|C CON|C

C_ 41.417 V_L t.113

LNCH AZNTH LNCH T|I_

IO.OO A A2 |A

• O.00 |0 50 4_

IOO.O0 5 50 |Z

IOO.00 If _5 _S

I|0.00 4 It 51

1_0.OO |_ • 10

I_K 4.5114 vt £1.411

APO JS|.?I v2 34.tit
(TC 277,7t CLP-151.86

47.36 NAP 44.02 [C¢ 1.4700
POC47 TIM |MJ • LAT |MJ 2 kiN0

121£.$ -4.10 13,54

4164.1 If.if _S0.+£

1021,2 -7.34 555.1t

4t71.? 2t.14 £21.£8

471._ -10.44 54_,2t

A315.5 35.42 _07.45

OJ_|Y O[7£RN|NATION ACCUAIACY

IT 1441,4 M 413,1 $I 1051.1

C_7 -.IT_I mRS ,117I ¢lY -,1874

LSA _1|7,5 NIA 170._ IlA 4.1

[L| |t_.7 [L_ 105.1 ALF 185.47

ARRIVAL OAT( SEP _ 1_64

OI|TAN(( 354.$12

L_ _l,IO VL _7.411 GAL -7.11 AZL t1.14 HCA !$7.04 _4A 132.5! (CC .19412 INC

LOP 35.47 VP _.077 GAP 3.71 AZP 10._O TAL 214.t4 TAP _3.Y2 RCA |06.TI AF_

&P 50.71ZAL 127.A2 ZAP 1||.|t (T$ 43.$6 ZA[ |!5.30 (T( 140,06 ZAC 120.C6 (TC

1.1511 vl _9.199

158._4 v_ $4.999

_78.75 CLP-135.S?

0LA -Z0.4_ RAL 05.23 NA0 45_.7 V[L i_.955 PTN 2.]6 _IP 4.014 0PA ?_.Y_ NAP 58.77 [CC 1.7639

L-| T|M( IN| LAT |NJ LONG IN| NT AlE |NJ A_lITH |NJ T|N[ PO CIT TIN |NJ _ LAY IN| _ LONG

1724.47 -5.5_ 1_,51 3|7.54 117.12 5 11 0 Jl_I.? -1.75 5.9Z

STIS,04 2T,06 274,1| S11.|4 18.74 |_ _4 47 5|65,0 +?,IF f65.57

1507.42 -7,25 355.52 518.65 11t,04 4_5 IS _7,3 -5,30 341.14

545t.44 28.44 _51._4 31g,47 _7.75 13 44 _5 485t,4 1t.75 243.£4

|_Z,?? -1|.45 343.53 313,_0 122.43 I 52 59 78_.6 -?.01 $37.15

5158.t4 3_.44 Z_t.t| S_l.l_ 15.14 15 _l ? 4550.t 34.10 2_0.$9

OIYF(NENTZAL C_R(CT|ONI

TO[o_,473_ TRA-|.?7_ YC3-1.0_4_ IAU *_57
IO1[ ,1515 NIIA -.020_ R¢$ .3111WAU ,05311

FOE-_.37_? FRA -.l_rs5 FC3 -._)J3 I_P t_
8O( _.55t7 ImA I.P'_S 8C3 I.I0SO FSP -M2

NIO-¢OURI( (|[CuT/ON ACCURACY ORBIT OETERNINAT/ON ACCURACY
,S_Y _t7£.7 _ 7t?.S 413 _J).l 41 _134.3 .q_ 554.t $S 105_._

l_Y -.t_05 R_ r -.1546 RTF .t444 CRT *.S?_S CRI .9t56 CAT +.t90!

S(,_ 30_.£ Jr_3 .2/;fl R13 -.IS34 LSA ZASS.3 _S_ 173.6 SSA ),S

36| _1040.1 _ 4L_.O TNA 167.73 (L| 2201.7 ELl 1_5.3 ALF 165.77

_AUNCH OAT( NAY I 1944 FLIGHT TIN[ 12A,00 ARffIVAL DATE SEP I0 1964

H(L/OCENTRi¢ C(_IC

RL 151.05 L_L .00

NP 104._4 LAP -2.07

NC 111.133 OL -4t.$$

PLAN(TOC(NTN|C CON|C

C5 H.S34 VlIL 7.4_
LNCH AZNTH LN¢ff TIN(

_O,00 I 15 51

sm,oo t M 15

|00.00 ? 10 23

1_0,00 11 21 33

110.00 7 N 24

If0.00 14 _3 1

0IITAK[ H|,415

LOL _l.A0 vL Z?.A_P GAL -7._0 AZ_ 10_._0 I¢CA 170,25 saqA 1_,13 ((C .|ISN

LOP _.47 V? M.05] GAP 4.0_ AZP 77.17 TAL 215.31 TAP 25.45 RCA 104.51

GP 31.43 ZAL 121.45 ZAP 113J1 ITS S2.A) ZJ_ 108.30 (Y[ 142,?0 2AC 135.84

OLA -||,fl _L 15.It _AO iSif.I V[L IS.A05 PTH 2.45 _4P 1.300 0PA 78.44

L-| TIN( INJ baT INJ _ |NJ RT A_ |NJ A_4TH |NJ TIN( PO CAT TIN
JAJl.ll _.05 331,A1 524.74 112,25 4 A0 50 111.1

125.t3 21.11 )_,_T 535.27 10t.26 9 52 1 225.0

1319.44 -.71 544.13 525.14 tit.t| 7 52 if 715.4

5714.47 24._1 £75.34 534.5t 101.05 15 £ 3? 9164.9

1£SI.43 -I._ 334.96 311.54 125,41 ? 51 IT 452.6

5100.11 30,15 £47,ff 55t.63 I0S,5I 14 $3 1 4800.5

|NC!_.2974 vl Zt.49R

Al_ 157.76 v_ 15.01_

[TC _0,16 ¢LP-140.49

OI_WE_(NT/AL C_C71ON$

TO(-3,25A2 7RA-1.II31 TCS -.111| |/_J .t?OI

RO[ .7_14 liRA -,1904 Re3 ._AlI FAU .0671t

ro(-t.202I FRA -.4fl2 _C$ -.55_0 lAP _41

410( 5._47 MA |,1537 1C5 ,_OI FSP *51_

NAP 5?.86 [CC 1.1600

INJ _ LATINJ _ LONG
5.8_ 55£.?5

25.1_ 31_.19

3.20 331.41

_4.41 £65.28

-2.15 530._Z

$2.6g ZSI.I_

_I|T O(T(/h4JNAT|ON AC(URACY

ST 24t4.? _q 548.1 94 I044.6

CRT -.ll2? CRS .1871 CIT -.993D

LSA 2745.0 NSA 177.5 SSA Z.$

(LI Z540.4 [L_ 145._ ALF 167.96

|211



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964)

LAtJI'KH 0/IT[ MAY 8 IH4

N(L IO¢[*Afml C CONIC

RL 151.05 LAL .00
RP 100.]8 LAP -1.•I

RC 111.114 GL -5G.30

PLANI_ TOC[NY# l ¢ CONIC

C3 8•.441 VHL t,4•1

I.N•H AZNTH LNCH TIN[

7£.51 • 0 3I

107.41 10 17 4l

?£,31 • O 31

101.41 10 £7 48

110.00 I 31 S4

1|0.00 11 35 30

IrLIr_lT TIN( IE8.00 ARRIVAL 0AY£ S[P IZ 1044

01STAR•( _1.51•

LOL 91.40 VL 17,_15 GAL -?.37 JZL 10•.•6 NCA 173.3i •HA I$1,?S [CC .11374

LOP 4E,OI VP _I,OZS GAP 4.H AZP 71.E4 TAL Zl4,0G TAP E?,4S RCA 10•.Z£

GP 11,54 ZAL |14,4| ZAP I_D.SG (T• G?.?$ ZA( ••.1£ (T( 151.03 ZAC 146.15

OLA -91,•G RAL •0.11 NAO •561,1 V_L 14.SlG PTH I.•4 VIA? •o•19 OP& ?9,61

L-| TIN( IN• LAT |NJ _ |NJ RT A•C |NJ AZN?H IN• TIN( PO¢GT TIN
1tl8,04 10.75 l•,?• 349.0S 111.14 G 18 97 10•6.0

• 31.Z$ J0.?T 91S,51 349.0t 111.19 10 41 95 131.1

|18•.04 10.75 II.TI 949.05 11|.14 G I• 37 10••.0

891.13 IO,?? 311,31 _13,01 III,13 I0 41 95 191.1
1004.11 I,lS 313.SS 337.H 114,01 I 41 51 404,1

9190.1• I•.II I77.11 3LI?,•I 11•.04 13 99 0 5190.I

1NC16.8310 Vl E8.488

APO IST.E? VE 35.016

£TC ZS?.IE CLP-130.46

RAP 33•,78 [CC E.4?S4

INJ Z LAT |NJ E LONG

14.81 11.13

14,53 308.73

14.51 IE,13

|4.83 3¢8.73

?,31 317.$D

ZZ.81 E?O.IE
OIrFIKMTIAL C_IKC/IOMI

TD[-4,IOQ• ?RA-I.1411 TC3 -,4743 _ .97t?

ROe .I711 HA -,1943 RC3 ,0110 fA4LP ,0J_10

_o[-I.011• FI_ -,}01• FC9 -.111t lip 10911

4,114• MA 1,•94l 8C9 ,4111 FSP -951

LAUN_ OAT[ NAY • Ii_4

III0-_K [x(CuTICN £¢CImACy

8GT 33/0.t IK_ 9£1.3 IG3 I11.•

met .0055 mr -.1301 It?F .•701

3_11,• fl13 -.1397 N]9 ,t?01

S31 3310.1 1141 5_,3 TNA .0S

FLIGHT YlI( 111.00

QQO|T OETERNINMTION AC(_IA{Y

87 1991.1M 118.9 is 1037.3

CRY -.•SIS ¢18 ,?AID CJY -.•8•8

L•A 3118o9 NIA 180.0 8IA 1,4

ELI 103•,4 (kt IGf.9 ALF 177,18

,U_IVAL OAT( 8(P 14 1864

_LIOCENTRIC r.c_IC

m. 1S1.03 LML .00

RP 101.1t LAP -l.T9 + 19.11 VP 37.1ti _lP 4.9t AlP

RC 119,4tl GL 41,33 GP. Ylo31 IAL IOA,_ lAP 101,01 lYl

PLA_T_[NTN|¢ C_IC

C3 114,•dl _ 14._ 0LA -31,51 NA_ ff,H HA0 1_71,3 V[L
LNC.N AZNTH LNCN TIN[ L-| TIN( INJ LAY INJ LONG |NJ

1|,40 S 54 31 L_lO,13 S,41 49,1tl

11•.10 11 9 4t 117,3| S.44 3]0,4I

81,40 $ 34 51 1OMO,13 $,41 4_,LNI

1|1.80 II S 41 117.31 3,44 3J0,4|
ll,4O S )4 51 1040",13 9,41 43._1

111.tO 1£ S 41 117.91 5.44 3|0.4I

OIl?ARC( 374.III

L_I. lll.iO YL 17,3,10 0AL -?,10 i|L 111.31 + 171.11 _A 131._4 [CO ,1191|

IO,?l YAk lit,i) TAP 1_,03 ICA 109.•5

lit.I) IA[ t4.10 EYE 1•?.!S ZAC 199.43

1NC£•.9143 vl £8.48_

APO 154.74 Vl 35.039

(?C 314o07 CLP 111,40

Olr_KRt[NT/AL ¢CIIR(¢TIONI NIO-CCI, MIK
YOl-9,?lt9 TRA -.3171 T¢3 -,0491 |AU .ISSY JGT L_00,S

1101-t.41•1 RIIA-I.•4ti RC3 ,0_91 rAU .00_0 till? ,t351

FOl[-l,O?19 F_A -.1103 F¢3 -,00?? BS,• 10]?0 _ 3439.5

• 0( 1.1043 1RA 1,11H 1¢3 ,Ogll FIP -!01 IG| 3314,1

Ii,iOl PTN 3,09 WAP 17.1?• OPA ••.|| IMP _0•,8• [CO 4,?011
RT AS• IN• AZNTH |NJ TIN( P_C•? TIN IN• £ LAT IN• E LONG

1,GO 11•.07 • I 9t 1440.1 10.41 37.37

1,41 Ilt.0_ II I• 15 _17.3 10.44 304.5_

1,t1_ 11•,07 1 I 11 1440.1 10,4_ 3?,37

I.lI 111.04_ Jl 1• 15 1|7,3 10.44 904,31

!._O II•.07 G • S• 1440._ 10.4_ 3?,3?

£.11 11•,01 11 1• 15 £1?.9 10.44 304.5E

[_[¢UT|_I ACC_HIACY OI•IT D[T[_NIMATION ACCURACY
N L_J$S.7 •G3 M.7 ST 111•.5 M 14••.1 88 1175.4

W .t311 NYY .•t94 CRY .•957 Cll -.8•60 CIT*I,OOOO

1_9 -.1_1• R13 ._867 LS_ 34•8.5 NG_ 160,6 88A 1.0

• G_ S19,1 YHA 50.99 [LI 3194,8 ELI 131,4 ALF 48.4_

LAUNCN Oat( NAY 8 IH4 FLIGHT TIN( 190.00 ARRIVAL Oat( S[P 16 J864

14_LIO(E_TRIC CONIC

iL 151.03 LAL .00

RP 10l.ll LAP -1.91

RC IES,748 GL 43,_O
PLAN•TO¢[NTRIC CON|¢

C_|534,847 VHL 9•,171

Lk_._ AZNT_ LKH TIN(

31.5l 18 43 1

143.44 9 II 15

36.96 19 4S 1

149,44 3 1_ 1S
9•.S4 1• 4S 1

143.44 9 |_ 19

DIITAM¢( _i1.|P5

LOL !_1.I0 VL 17.173 GAL -7.|1 AlL |,81 KA 111.5• SMA 130.86 (C( ,1|793 lkCiT.0578 Vl If.AS!

LOP 41.48 VP 97,•70 GAP 5,45 AlP 177._8 TAL 111.51 TAP 34.10 RCA 105.04 APO ISi,•• VZ 35,05_

G? -48,•4 ZAL •5.•S ZAP •4._• [Y8 11_.61 ZA( 53,01 (T[ 10•,87 ZAC 51,67 (YC 181.10 CLP 86.E4

0LA 5•,31 RAL 159.•7 RAD 6573.| V[L 40,617 PTH 3,5• V_P 91.718 OPA o5•._4
L-I TIN( INJ LAY INJ L(_SG INJ RT ASC INJ AZNTN INJ TZN_ PO CST TIN

3045.71 1._• 19•,7• G4,78 31.•9 _1 8 6 4445°?

39•4.41 1,}0 105o44 54,75 31,13 6 e 51 2786.3

S045.71 1,Z• 13t.?• 14,?t 91,i9 _1 • 6 4443.?

338•,4• 1,}0 105.44 84.79 31.•9 S • 3_ _?8•.3

_OSS,?l |_1• 131.?1 64.71 31,89 El • • 4445,?

33•8.41 1.30 |05,44 14.75 91,83 • 8 SZ Z788.5
OIFF(R[NTIAL C_WR[CTIONI

TO(-S,40f? TRA-|._ ?(3 -,_41 B_,,I i.It•9

RO(-?.6511 _RA-i.4051 RC9 -,IIO1 FA41_.O?O10

rot 1.11Oi +RA 1.$O89 t¢9 .09H IJ_P 139?
• OE •.3794 MA 8.4•?0 8C3 ._041 F_ D -1_3

N/0-COUW_ (X[CUTION ACCURACY

• GT I117.1 _ 1540.0 •83 4•.1

RRT .t•?? R_ r -._14 RTF -.14•S

S_! 1771,1 R_3 -,1111 RI9 -.••3?

SGI I71•.5 8¢,2 511.4 TNA 51.10

RAP 334.78 ECC_6.£G13

IN• _ LAY IN• _ LON_

-S.SZ E36.00

-5.51 101.66

-5.5£ E�•.OO

-3.51 101.65

-5,3£ £36.00

-S.51 101.64

_BIT DETERM|NAT|ON A{CURACY

CRT .541• CR8 .8885 CIT .8345

L3A 1900.1NGA _4•.• $$A .4

(LI 1458.8 [_E _0._ ALF 57.95

LAUNCH OAT[ NAY 8 |_il FLIGHT TIN( 191,00 ARRIVAL OAT( 8(P 18 1964

H[L_O•ENTR/C C_NIC

RL 151.09 LAb .00

RP 101.07 LAP -I .41

R¢ S!1,004 GL •I.OB
PLAN_ TO¢[NTN! ¢ ¢_11¢

¢9 14•,593 V_. ll.lrll
Ua_.H AZNTH LNCN TIN(

8.19 J? 3_ _1

I71 .ll + I IT

l,ll 17 }0 _1_

171/,11 9 1 IT
I*1• IT 30 94

171 .•1 $ I 17

OIlTAN([ M?.010

LOt. 1_1.40 YL 17,11t C*IL -1,7| AlL 14.17 HC.J 113.91 SMA 1_0.57 (CC .1•53t

LOP 91.11 VP 37.•41 GAP $.37 AlP 119.1• TAL II0.3t ?AP 33,H NCA 105,0•

GP -7t.141 ZAL I07.1• lAP 10_.17 [?• L_M.SO ZA( •1.93 (T( 113,17 ZAC II.H

DLA •1.10 RAt. 195.74 _AO I|70.• VI[L I•.451 PYH 1.1? I_/P 17.14• 0PA _§?,4•

L-| YJl4[ |NJ LAT JNJ _ |NJ R? A•C IN• AZNTH IN• TZR P• CIT TIN
49041.•1 *I1.1H) 153.97 44,01 ?.3• !• 31 19 4301.•

3104,03 -II,H M.T_ 44.04, 7.31 9 99 1 E$04.0

4101,t• -II,l_ IS).37 44,0t ?.9• I• Sl 19 430•.8
3104,03 -II,1_ _1.71 44,0t ?.98 -5 $9 1 !304.0

4904.1• -]1./_ 159.37 44.01 7.9• 1• 51 _9 4}0•.8

310A.03 -11.1t 80,T_ 44.0t ?,3• 5 53 I _$04.0

01rF[R(NTIAL COIRI[¢T/CN1
?0( t,1771 YRA .9100 ?¢3 -,1113 |_ ,$A0!

RO(-9.Sk?0 neA -.0A51 _C9 .01•1 FAU .00t_G

FOil 1.3919 FRA ,107• FC3 -.0950 1IMP 1||9t

• 0[ ?,i491 IMIA .9•E4 •¢9 .1701FIP -1_0

INC_$.9117 Vl E•.498

APO I$•.D• v_ 35.085

[TC 341.60 CLP 118.11

NAP 75.41 [¢C $.4310

ZNJ _ LAT IN• _ LONG

-L_O.•E £S_.88

-_0.•1 ••,04

-_0.9E £$£.68

-L*0.•E 88.04

-L'0.8_ _3E.•8

*EO.•I 88.04

OliS|T D(T[_AINAT/ON ACCURACY

• Y 1117.1SR 1•tl,4 18 ISI.6

CRT *.••I? CR8 .•170 CGT -.•881

LGA 3501.l NSA I•?.Z $$A .8
(LI 3371.1 (LE 173.8 ALF 13D.ZZ

MI0-CG_IR [I[¢UTI_4 _¢CUI_Cy
KT )!It,I Ikl lUI,! IG9 05,4

mlT -.•110 Nmr -,171t eTY .1•94

_H_??,? Jr_3 -,1tl4 NI3 -,•tlt
SGI 3639.• •CR 585.• ?HA 133,•1

!•?0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 19645

LAtJNCH 0AT( NAY 9 13_4 FLIf_AT TIN( 164.00 ARRIVAL 0ATE $(P ZO 1964

_[LZ_[NTRI¢ CONIC OISTANC( 5JZ.JOJ

mL 111.O5 LAL .OO LOL _|,iO VL |?,ltl GAL -I,4B iZL ?f.15 HA l|i.i• _lj I)O.I| (CC ,llA•t INCI0.94J9

NP JOe.03 LAP -I.•4 LOP 54.P0 vP 57,g!4 GAP S,S# AZP 100.?J TAL •0e.Bl TAP $5.46 NCA 104,78 APQ ISS,SO

RC 130.•41 GL 4?.IS GP AS.l• ZAL 1_,50 ZAP 113.04 IT• 301.51 ZA( 10?.|9 (T[ •l#,D4 ZAC 1•.91 (TC 296.66

PLAN[ TO¢(NTR ! ¢ CONIC

C_ 4#.?t) VHL R.141 OLd 71.It IIAL lit.l# ItAO #560.7 V(L l_._ PTH •.)J t_P lO.Ol• OPA -41.Ad

L,IKN AZNYM Ll_H TIN( L-| TIN( |HI LAT |NJ lONG INJ liT A_C INJ AZI41"N INJ ?IN[

9I.•S 14 49 99 412•,•8 -•#.#4 •_I.N 347.47 •1.39 II 4 9

19•.79 I •9 _O •••T,08 -••.#3 t?,_0 _47.4• •1.3• 2 13 IT

• 1.•9 14 41 S# 4••11,60 -••.N •M.g4 )47,47 •1,3• 16 4 9

|9D,79 I 29 30 t#•?,08 +Z#._)_F DT,_ 347,4• _1.38 • 13 J?

21 .•9 14 4• 9# 4S••.lWI -•#,#4 _341,04 347,47 •1.31 1• 4 •

131.75 l 69 _0 ••47.0J -E•.#3 #?._ 347.4# •|.3• • 33 17

oflrlrElfl[gTIaL C_m[CTION8 NIO-C.OuIIS( IrvrCUTION ACCURACY

Y_[ 3.$4•2 flA -,?O33 T¢3-I.l•EI •_J .7181 KT $?13.3 IKAE ?1•.? SG3 IO•.l

R0( ,•9|4 RRA .04•1 RC) -.3316 IrAU .Ol?#• RNT .?e04 W ,JI00 DTF .9601

IrO( 1.140# IrRA -.It*0 IrC3 -.319• •,#P II974 _ )?|)Z.• lit• .•994 RI$ .9•50

3.4031 MA .?0SO KS I._'_?• F_ -336 •GI 3763.1 _ 4U.4 THIA •.49

vl £9.491

V2 $9,076

CLP-|98.49

RAP 54.41 (CC 1.7?0|

P• CAT TIM INJ 2 LAT |NJ 2 LONG

40••.? -36.34 £99.74

• _•?.l -3i.39 •4.01

40••,? -36.34 239.?A

ZE•7.1 -36.3_ •4.01

40_•;? -36.34 235.74

• ••7.1 -36.9_ •4.01

OR•IT O[TERN|k_TI_ ACCURACY

SY ••94.1M 9A?.I SS 931.2

CRY .9_5_ CRJ -.#R97 CIY -.9991

L�A _01•.9 N•A 19i.6 $9A |.4

ELI _0_,? [_• 193.2 ALF 10,$1

LAU_ICH OAT[ NAY • lIN_ FLIGHT TIN[ 134,00 ARRIVAL OAT( |(P E2 1964

N[L|O¢(NTRIC (._lC

RL 191.09 _AL .00

m _ JO?.## LAP -l.O_

Re 16£.4•4 GL 54.4S

PLAN[TOC[NTR|C CONIC

C_ 27,147 _ 9.•1£

LNCH AZNTN LNCH TIN(

37,11 IS Jl 4

14•.#• 0 40 l

$?,l• 19 l• 4

141,•• O 40 l

37,11 19 l• 4

J4•°•• 0 40 l

OlST_NC( _8.713

LO_ 111.40 V_ IT.lOS G_L -S.I] aZ_ 86.?• _CA

GP -53.$? Z_L l_f.?_ ZAP l_.0? (YS 3(_,11 2_[

l•#.?? _A I_l.?• [CC ,19993

_07,$9 YAP $1.I# RCA 104.41

Ill,J3 [Y2 •l•,O? 2AC •3.8?

OLi 97.10 N_L •6,16 N_0 4360.1 V[L I1.1t8 PTH E.19 VHP ?.68• OP_ -£9.•_

L*I TIN[ INJ I.AT |NJ I.(_G |NJ NT ASC INJ AZNTH _NJ TIN[ PO CSY TIN

443_.4• -_,_ •IT,O? 3_•.0J 39°3? 19 It 50 _13•,5

• ?I#,N -_f.H 83.93 $$£,06 39.34 l II 30 1119.?

443/.4# "_.H •IT.O? _3f.Oll $9,37 IS Z_ 90 _13•.9

• ?•1.60 -_.fil #3.96 36£.0• 39._ I •4 30 •]•9.?

OiFfEKN_IAL CC_[C•ICNI

YO[ l.•??? TIA-I.0010 TC3-I.Lr??• _AU .••]#

RO( .9059 RRA -,0311 RC$ *.•AN_ rAu .041•3

FCH[ ,•lO# FRA -.•Ill F¢]-1,3331 IV llINl?

Ik_ 1.1440 MA 1.00_9 8C3 •.3?3• F_M _ -SOT

NI0-CO_•( (X[CUTION A¢C.U_ACY

KT _?73.| IKA •JO,t SG) 191.?

RRr .lYl$ Nm r .60•9 _TF .laD#

_MI??.? R•3 .309t_ RI9 .94••

KI M$4.0 S_ 4£8.1 rHA 11.??

INC 4.£•13 vl _9.A99

APO 199,I4 V• 39.091

(TC •?9,•# CLP-192.•S

lap •9.?e (¢¢ l.i4?l

INJ 2 LAT INJ • LONG

o39.01 2_0.97

-39,G0 ??,A3

-39.01 210,97

*39.00 ??,A3

-39.D1 210o97

-39.D0 77,46

CNSIT OETERNINATION ACCURACY

ST •197.9 SR 994.2 S• $96.9

{RT .966_ CR$ -._992 CAT -.9971

L•A •31G,? NIA 169.1SSA 9.2

ELI 2••3.6 [L• 137.4 ALF 14.0D

LAUNCH OAT[ NAY 9 l_&4 FLIGHT TIN[ 139.00 ARRIVAL OAT[ S(P E4 1964

N(LIO¢(NTR|C CONIC

IL 1_1,09 LAL .00

eP 107.95 LAP -.a0

eC I_4,70| GL 23.99

PLA_TO¢[NTRIC CONIC

C_ Z0.49• V_L 4,949

LN_I AZNTN L_H TIN[

90.30 1_ 0 91

129.?0 O 9 30

90.$O 16 0 $8

129,?0 0 5 30

50.30 leo 9l

129.?0 O 9 30

OISTANC[ 404.639

LOt. ZZB.AO VL Z?.D4• GAL -9.93 AZL 9•.07 /_A

bO_ 51.33 VP 37.959 ;AP e.09 AZP 93.•3 TJL

GP -44.1i ZAL 134.i# ZAP ]29.$• [TS 5110•5 ZA(

J_•.99 5_A 129.39 [CC .1_999

_9._1 TAP _1._6 RCA 104.04

121.97 (T( 214.49 ZAC $2,97

OLA A?.3| IAL •7.AA RAO 6567,• Y(L 11.919 PTH •.12 VNP 6.609 OPA+-19.98

L-J TAN[ INJ LAT JNJ L(_NG |NJ RT A•¢ |NJ AZNTH INJ T_N[ P• CAT TIN

427G._0 -31,0? l#_,19 323.75 52.E6 17 12 19 3G76.6

• •1•.49 -91.0# #3.7? 323.74 92.•9 0 92 22 •212.4

427_.$O -91,07 1#1.19 3•3.Y9 32.24 17 1• 19 3676.6

211•.49 -91,06 |3,77 $•3.74 9•.•9 0 9• 22 2•1•,4

4276.110 -31.0? IN.15 3•3.75 S•.Z6 17 12 19 3476.6

281•.49 -_1.O• 93.77 3•3.?4 5•.•9 0 52 22 ••1•.4

JNC 3.9332 Vl 2_,49_

APO 154,79 V_ _5.104

(TC 279.G9 CLP-192,04

OIFF[RENTIAL C_WR[CTION8

TO( I.ZO•• TRA-I.IL_I_ YC3-3.1444 8AU .#t_5

ROE .3_O5 RRA -.049• RC3 -.•133 FAu .0315•

FO( .69•3 FRA -.•4•4 FC3-•.1554 BSP 1•_35

BOll 1.293• MA 1.1_O? 9¢9 3.•A?_ FSP -I_l

NI0-CQ,WM: EXECUTION ACCURACY

SGT 341•£.1 SC,d, #53.Z 8G3 I•8.O

NNy .t484 MlY .60?8 RTF .9303

3955._ N_3 .333A 613 .936#

SGI _t|34.9 _ _14.• T_A 11.2!

NAP 91,86 ECC 1.3405

;NJ 2 LAY JNJ 2 LONG

-35.74 190.??

-39.72 76.40

-_9,Y4 190.?Y

-39.76 190.??

-99.72 ?6.40

ORBIT D(TERNINATION ACCURACY

ST 1690.1S_ 417.? SS 446.?

CRT .#456 CRS -.994| CIT -.9794

LSA 1762.7 NSA 164.9 SSA 6.2

ELI 1_97.D (L2 162.2 ALF 1_,54

L_wC_ DMY[ NAY 9 J_64 FLIG_? ?IN[ 140.00 ARRIVAL DATE lIP _6 1964

_L 191,09 LAL .0_

RP 107.R2 LAP -.?0

RC 136.B10 GL II.l_

_LAN[?O¢ENTRIC CONIC

C9 I?,|l_ V_. 4._1

L_:_ AZNTN LNCH ?IN(

ll.13 IS Sl 3

I|l.l? •3 #5 l0

tloi3 II 31 9

111.IT 13 IS 10

II,I) II 9l

111.17 •3 IS l0

0IST/_IC( 4|0,_14

LOt. _•.A0 VL •#.|Htl GAL -5.83 AZL •?.SO HC4

LOP t4.54 VP 37.1•? GAP •.36 AZP #E.40 TAL

GP -37.0# IAL I34,4• ZAP 135.03 ETA 314.17 ZA[

I H.15 _AA I•#.00 [CC ,19649

_4.4• YAP ,40.97 RCA lO_._5

1_5.93 [?[ •10.41 zAc 40.0_

0LA _1.54 IAL If,If IA0 •SIT.? V[L ll°?#1 PTH _.0! V_P 6,2|8 0PA -1•.?•

L-J TIN[ |NJ LAY INJ L,(_NG |NJ RT AK ZNJ AZMTH |HI TZN_ f_ ¢$T T|N

41•3._3 -•7.74 Ill.i 31_.?$ _0.39 I• 0 47 3S23.9

2•#4.3_ -•?.73 60.5• 31_,74 _.5? 24 13 •4 _94.9

4113.#3 -•?.74 III.N 319.75 110.98 18 O 4? 35•3.9

llt4.92 -27,7_ •l.Al 31l,74 QO,57 24 13 •4 2•94,9

4JZ_,#3 -_7.74 l#l._ )l#.73 _.5_ J• O d? 3923.9

• #94,5• -•7,?) 60,5• 3l•.74 _0.57 24 I9 24 2294.9

INC. •,9007 VI 29.458

APO 194,_5 V2 39.1|6

[TC 274,04 CLP-19£.49

OIFF[_[N?|AL COtRI[C?IONI

TO( .IORO ?RA-I.I•09 YC5-3,7760 |_ .J_19

_C_[ .2217 meA o.0314 RC$ o.•341 F_U ,05713

_0( .4494 FRA -.230_ FC$-•.??S9 lip 124?3

• O[ .9360 liRA 1.1_1• 8C3 5.•604 FSP -4_1

NI0oCOu_I_ [X[CUTI_N ACCURACY

IGT _•1.0 I_R ??A.9 9G5 •1•.0

RRT .•_J_4 _ ,••44 #TF .9•_8

S(,_ 40)•,1 R_3 .3409 RI3 ,#2#!

SGI 40•1,4 _ 544,4 ?NA 9.98

lap 93.89 [CC J._933

ZNJ 2 LAT ZNJ 2 LONG

-31.49 |?4.23

-91.A2 80.91

-31,45 ]7A.23

o3J,42 _0.91

-31,43 I?A.Z)

-91.42 "BO,B|

O_•IT 0(T[RNINATI_ ACCURACY

IT 1•69.Z SR _11._ $S $9_.5

CRT .9012 CRS -.99DA CST -._A_6

LSA J339.Z NSA J#J.B SSA IJ.D

[L| 1•#6.4 [LZ 131.9 ALF IZ.$6

i•?1



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 1964)

LAUNCH DAT[ NAT 9 1_4 IrLIGNT TIN£ 14E.D0 4RR|VAL OAT[ SIP Z8 1964

IM[LIOC[NTR/C CONIC

RL ISI.OS LJL .OO

107.81 LAP -.Sl

RC J36oIZ0 GL JO.E4

PLAN(TO¢[NTII¢ CON|C

C3 18.£SB VNL 4.03£

LNCH AZNTH LNIN T|N_

?O.Bt J? 5£ SO

101.04 E, 40 !?

?O.D6 I? S, SO

101.04 Z, 40 J?

;1O.O0 E3 30 31

II0.00 Z£ | 49

D|ITANC[ 416.415

LOt. Z18.40 VL EI.13$ GAL -S.31 AZL 8J.47 H¢A

LOP t?.?I VP 3?.?tY GAP 1.80 AZP J1.45 TAL

GP -31.64 ZAL JSl. SS ZAP 139.SS [TI $|?.41 ZA[

ltg.St _A IE|.61 [CC .11?16

EOE.9| TAP 4E.EP RCA 1D$.16

IE?,IE El[ ZO4.61ZAC 45.4_

DLA 33._1 8AL D|.E? RAO Ill?.? V(L II.?$E PTH E.0? VlIP 5,SDO OPA -?.EE

L-J TINE |NJ LAT |MJ LONG |NJ RT AS¢ |NJ AZMTH |NJ TIN[ PO CIT T|N
$t41.|l -E4.S0 115.87 SII.II 6$.13 II 58 $6 $$46.E

30_0.0E -E4.41 ¢7.14 )|1.|4 N.IE ES _0 47 E430.0

3t4I. II -,4.90 IIS.t? 311.14 14S.J$ II Sl $1 3346.E

3050.0, -,4.49 97.14 311.14 (_.IE E3 30 4? E430.0
EI?I._ -,I.33 97.41 311.91 70.01 E4 11 19 tEEI.S

3|41.11 -10,7? 104.95 311.19 IE,EE ,E 54 13 1547.9

OIF_D[NT/AL CCA_I_¢Y/CI_I

TD( .S,73 TRA-| .191HD TCS-4.EI?3 BAO .144E

#De .l f01NA -.05|? K3 -.1|_0 f_J .0100#

FoR .,873 VIA -.E001 FC3-3.1_19 I_ IEISl

gO[ .5540 MA I.I000 883 4.3441FI_ -Y4E

NID-COUal[ £X[CUT/ON ACCURACY
SIT 40?4.3 S_ ?00.I SG3 EE?.I

R_T .99£4 _ .1764 RTF .9103

IGD 4334.E _3 .3314 R|3 .9143

SGI 41E£.3 _ 3lZ.S THA 9.?I

|NC i.5317 Vl 19.498

APO 153.97 VZ 35.119

[TC Z?$.0I CLP-153.36

IMP 95.48 [CC I.Z676

|NJ E L4T IN| E LONG

-E?.Sl 158.04
+ET.SD 88.61

-Z?.SI IS8.04

-E?.5O 98.61

-30.?i YS.0?

-E4.32 8?.51

QgB|T 0[TERNIN4T|OW ACCURACY

ST 974.5 1R E43.0 S$ EOO.6

CRY .9154 CR6 -.8718 CAT -.8137

LS4 IOIE.I N6A 155.6 $SA le.T

ELl 884.t ELI 137.8 ALF 11.72

LAUNCH 04T[ NaY 9 1164 FLIGHT TIN[ 144.00 4RII|vAL 0AT[ S[P 30 1884

H¢L/O¢£NTN|¢ C_NJC

RL 151.09 LAL .00

RP lO?.14 LAP -.3,

R¢ 141.301 GL S.II

PLAI¢[TOC[NYRI¢ CIN|C

C3 Is.Eel VH_ 3.9GI
LNCN JJNTN LNCH TINt

13.00 It E? 4

87.OO ,i I_ 3?
100.00 ,, 43 SO

100.00 ZO 48 14

110.00 I lY Sl

110.00 ,0 34 S?

OlIT_¢[ 4Et.SH

LOL _1.40 VL _l.l?l GAL -5._t _ZL 9_.17 IgA EOE.51 ImA lIl.E3 [CC .19795 i*g .8E81 vl E8.4_!

LOP ?O._N_ VP ST.?l? GAP I.BI AZP _0.?? TAL _OJ.31 TAP 43.1? RCA J0,.IS 4PO 193.61 v2 35.140

GP -E?.40 ZAL ;33.19 ZAP |43.£0 [YI 3IB.?O ZA[ IES.ES [Y[ _03.90 ZA¢ 48.?? [TC _?Z.23 CLP-154.41

D_A I_.|0 NAL B3.3_ IA0 6S17.6 V[L ll.l_O PTH E.Ol VHP S,B_0 DPA -E.84
L-! TIN[ IN| LAY IN| L_NG |NJ RT ASC |NJ AZNTH IN| TIN[ POCIT TIM

_10,Y4 -EI.I4 |43.1S 3JT.lS ?0,08 _0 EB 4 30t0.?

31B?.04 -£l.lS |lS.?$ 3|?.B4 ?O.01 EE l? EL ,68?.0

30_i.05 -L_l.10 B?._? 3IB._ 74.19 23 34 E4 E4,6.l

33H.N -lY._4 IEI.B_ 3IS.I? 15.El El 45 i E797.0

E$51.41 *$3.SE _4.0_ 3£J.Oe BE.B9 E 0 E? ISSt.5

_43t.EB -lO.?0 1£J.45 3J_.£E 5?,34 El 3E ]6 ,839.S
OlFFI_N[NTZAL ¢_IRKCT/ON_

TO[ .3033 TRA-I.,0?t TC3-4.700| 8AU .B?_?
801 .|340 RRA -.0L_e lC3 -.?ISE FAU ,06111

FC_ .0leo VNA -.1?3, FCS-3.SO43 81_ 13S54

IN_( .3311 IMIA 1.£0_, BC3 4.?I41 FSP -I05

RAP 87.33 [CC 1.2513

INJ E LAY |NJ 2 LONG

oE4.I6 13S.32

-24.1? 10?.91
-Z7.82 88.64

-E0.53 114,64

-34.14 54.64

-14.83 114.88

ORBIT 0[TERNINAT|ON ACCURACY

6T ?il.4 SR 187.8 SS 88.6

CRT .6476 CRS -.79?4 CIT -.88Z8

LIA 776,6 N6A liD.4 SS4 30.Z

ELl 77E.5 [LE 148.6 4LF 8.9Z

NIO-CCU#K EX[O_?ION ACC_ACY

lINT .1914 Rill r ._49 RTF .9E05

4EI?.I RE3 .30_0 RI3 .8,34

8G| 4ESl.I SC_ E88.1 THA ?.90

LAUNCN OAT[ NAY 8 |84_4 FLIGHT Y|14_ 146.00 ARRIVAL OAY£ OCT _ 19E4

N[LIO¢[MItI¢ CON|C

RL ISl.0S L4L .00

_N• 101.81 LAP -.13

RC 143.478 GL E.06

PLAN_TOC[NTI;¢ CONIC

C3 14.5_O VHL 3,1|6

LKN +ZMTN LNCN TIN[ L-I YIM_ IN| LAT

• O.O0 E, E5 S4 3lIE.IT -E?.3E

_0.00 11 41 l I_134.,S -ll.41

100,00 O 15 31 E?Sl,Sl -19.46

100.00 19 31 0 3150,15 -I.S?

110.00 Z I 0 239I°4? -34.ll

110.O0 _O | | 3871.05 -5.SE

DIFF[R[NTIAL CA_fl[CT|ON&

TO[ .174_ TNA-I.|4SS T¢3-4._4|1 IAU .8719

ROll .1£?0 RR_ -.00et R¢3 -.7133 FAU .0StE3

to6 .00_O FN4 -.0743 FC$-3.S£IS 8SP IE_?E
80[ ,£156 MA 1.1455 8¢3 4.ISEB F_P -?_l

0llTAN¢[ 429.309

LO¢ ZZS,4O vL ,1.618 G+L -4.?S AZL 19.?l I_CA 205.80 S*4A 1E7.65 ICe .18665 INC .1835 Vl Z9.49_

LOP 74.20 vP 97.73? GAP 7.|1AZP _0.16 TAL 1t8.84 TAP 45.t4 RCA |02.43 APO IS_.E? v2 35.151

Off -14.04 ZAL |33.39 ZAP |4t.21 [?9 31|.99 24[ |30.|§ IT[ E00.53 ZAC 5_.11 [T¢ 271.56 CLP-135.52

OLA 15.40 IAL 99.51 lAD 6517.t VEL Jl.tlO PTH E.0S VHP 5.161 OPA .41 RAP 88.24 ECC 1.2596

|NJ LONG |NJ RT ASC IN| AZNTH |NJ TIN_ (DO CIT T|N |NJ 2 LAT |NJ 2 LONG

103.10 3EO.ES IE.E3 23 l? 16 E482.3 -18,11 94.5Z

IS|._ $19,17 63.94 18 44 5S SE34.3 °|4.80 144.27

?I.SO SE0.S3 14.67 | I ES EISI.5 -E9.88 69.55

IS|,?| 914.16 61.59 L_0 38 5| SOS0.E -15.30 128.86

51.39 $EO.?I _O._0 2 41 S? 1796.5 -35.?8 42.3?

IEl.l$ $11.70 56.EJ El 0 38 EI?8.I -8.82 12_.51

g|0-C_UII91[ [v_rCAJTION ACCUMACV ORBIT DET[RN|NATION ACCURACY

_GT 4_$E.7 _ S?l.9 SG3 ,$E.4 ST 638.$ SR 181,S SS 45.Z
RRT .l?0l R_ r .944t RYY .8109 CRT .4383 CR$ -.1852 CST *.5733

8G_ 4_?J.B J_S ._013 RI3 .8138 LS4 644.6 N$4 i?O.S $$4 36.8

IGI 4_.5 J_ EBE.4 THA 1.79 ELI 644.3 £L2 170.4 ALT 8.08

LAUNCN 04T[ NAY t ltN_4 FL|rd,IT TIN[ J4B.00 ARRIVAL OAT[ OCT 4 1964

_[LZO¢[N?R|C CONIC
RL 151.O9 LAL .00

RP 107.?? LAP .01

RC Ill,131 GL -.13

PLAKTOC[NTRI¢ ¢mi¢

¢3 |4.014 VHL 3.744

LNO4 _ZNTN LNCN TINK
_0,00 _3 ,3 E4

_0.00 I_ | _0

100.00 | 4 SE

100.00 It I

IlO.O0 E 41 33

110.[_O 1_ 41 17

0IFVIR[NT/AL CCm_CTI0NI

?01[ .0£S? TNA-I.|JSJ T¢3-S.I?EJ BAU .I_lO

IK .1164 ffleJ -.0lOS RC3 -._lSJ FAU .OSlSl

FD_ -,10il ViM -.0L_4 FCS-3.i|tt II_ 135,0

80[ .|18£ IMA I.IJS| 8¢3 S.31tE FSP *749

OIITANC[ 434.195

LOL _1.40 VL L_.761 GAL -4.43 AZL IO.l$ NCA _OB.OE 8/_A IE?.4? ECC .18991 |K .1_83 v| 28.49!

LOP ??.43 VP 37.?0_ GAP 7.37 AZP BB.IB TAL l l_.EI TAP 4?.31RCA t0|.St APO ISE.SS v2 $5.183
GP -El.33 ZAL lSJ.E4 ZAP 14_.7B [TI 313.17 EA[ I_O.?O [T[ I_NJ,ZO ZAC $S.tl [TC E?D.15 CLP-ISl.GS

DLA _.SE RAL _?.?4 RAD ISl?.i KL IJ,l$1 PTH E.04 V_P S.III OP& 3.01 RAP |0|.E3 Ice 1.2309

L-I ?IN( INJ LAT JNJ _ |NJ ,TASC |NJ AZI4TH /NJ ?|14( PO CST T|N |NJ E LAT /NJ 2 LONG
L_|4._ -_,E_ I0.I? 3E0.S_ _.13 E4 11 Sl E$14.1 -_8,19 81.S0

31_S.S3 *I.SJ 190.33 31S.|4 IE.St J9 7 SS 3999.5 -10.16 193.?S

E_k_._ -_.B9 t?.04 _1.00 JO.Sl | 4| I| |999.6 °28.48 58.26

37#S.14 -S,II 144._0 314.37 _0.Sl _0 I 34 3|IS.E -8.00 157.68

EIB].4B -33.?B 4_._4 310.?4 BS.4B 3 E4 34 1tSI.S -3E.67 33.58

341?1.14 -I.?B 133._? $|_o30 SS,Bt _ 4E 33 SO?t.I -t.ES J2?.73

N|O-CJ_ [IC_CUT|(_i ACCURACY ORg|T 0[T[RM|N4Y|ON ACCURACY

SG? 43S?.$ Jk_ S4|.I 663 E34.S 8T 5t?.4 S_ I78.8 SS 9Z._

ART .,S_O R_ r ,gEEI RTF ,9112 CRT .0681 CR3 .848? CSY -.1096

IG_ 4380.I R_3 .EI?S R]3 .8130 L$A 5t7.? MgA 186.1 ISA 41.5

9GI 438E.E SGE 175.7 THA 6.|Z (LJ 56?.6 (LZ J?6.0 ALF _.76

It?E



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LA_WCH OATE NAY I 1864

_(L IOCE_TRI C _ZC

RL 151.05 LAL .00

RP 107.74 LAP .Z5

RC 147.??0 GL *5.AS

P_AN['rocENTR ZC CONIC
E3 J 3. Sl0 VHL 5.M4

LNCJ4 &ZNTN LNCH TIN[

t)O.O0 0 • 51
FO._DO J/' _! J0

JOO,O0 J At 37

lO0.O0 18 4? IS

110.00 3 17 3•

ilO.0O I| £J 413

rL|G_dT YZllC 150.00 AmR|¥AL 0ATE OCT 6 ID64

DJSYANC[ 440.DTS

LCL _PD.40 VL 26.?04 GAL -A.10 AZL SO.4S _A

LOP 80.05 vP 3?.its GAP 7.15 AZP 89.80 TAL

GP "|t.|' ZAL 1,1.83 ZAP |Sl.00 ETI $_4.4t ZA[

ZI,.Z5 SNA I,T.lO (CC .Z01OS INC .4?TO Vl J'9.488

IN.?I TAP 4i.tl RCA 101.55 A_ 15?.iS Vt 35.1T3

151.03 IT[ 1_4.,? ZAC 58._5 [TC ,TO.$S CLP*IS?.T8

DLA 19._ HAL 100.01 HA0 6Sl?.S VrL ll.6l? PTH ,.04 VNP $.9,90PA 5.,$ RAP 105._| ECC 1.,s'$_

L-| TIRE INJ LAT |NJ _ |NJ RT ASC |NJ A/NTN |NJ TINt PO CST TIN JNJ , LAT |NJp LONG

• T_9._MP -t,.15 9J.0S 3,1.?? •._._0 0 55 •• ,11•.4 -,T.4l F,.46

• 417. |] -•Po 5• _._ 5_1 .tl _4.•S • •4 4 lilY. 1 -••. 5Z SO.D4

_13.61 -1.?_ 140.?_ 315._? &0.|6 I• 51 5_ _B$.6 -5.75 1.43.17

,190.1t o32.NJ $5.63 $,1o16 19.55 $ 54 2 15•O.1 -$1.31 ,S.81

3?53.36 1.17 134.00 313.51 55.•3 •O 51 ,• 5|53.6 -$.$, 131.?R

DI_F[RIMTIAL C_tt[¢f|Ckl MI0-¢O_l[ EXECUTION ACCkMACY ORBIT DETENNIk_TION ACCURACY

TOE -.OINJ, tlA-l.064• T¢$-5.56,6 9AU 1.0159 SGT 449_.0 B 51,.4 9(13 ,35.1 ST 56,.• SR t?S., SS 158.1

RO£ .JJ£d RRA .OOT_ RC$ -.6535 fAU .05T05 RRT .140_ R_ .i�S• R?F .•105 CAT *.,?$1 CRS .0388 CJt -.£803

FD£ -.|•14 FRA .O_54 F¢3-3.93_O 8_P |MR _ 4491.4 R_ .1357 RI) .•117 L6A 567.6 MSA ,,,.0 6SA 61.1

_O_ .J4•l MA J.0_4_ _3 5._00_ F_ -?45 _1 44_•.• _w_ _79.| ?HE 5.54 Ebl 565.• [L• 1_._ AbF 174.64

LAUNCH DAT( NAY • 1•4_4 FLIGHT TIRE I_I.[X) ARNIVAL DATE OCT 8 1_64

H[blOC[NTRIC ¢_iqlC

Rb 151.05 LAL .00

RP |0?.YI LAP .d4

RC _t.P04 _ -$.#R

PbAN_TOC[NTR|C ¢_NJC

C3 13.1iH_ Vl.Aq. $.635

LNCJ4 A,MTH LNCH TIRE

_O.OO 0 4_ |5

eo.oo 17 ,$ lo
4oo.oo • 14

|00.O0 1, 34 _1

|lO,00 $ 44 SO

110.O0 1• ,0 46

DISTANCE 445.946

LOL m'LAO VL IS.M? GEL -_.?S AZL _0.?? H_

LOP I$.d_ VP $?._4S GAP Y.9_ AZP 99._TAL

115.49 6(qA 1_.73 [CC .'O255 |NC .?663 VI ,•.4•8

1•5.13 T_P 50.61RCA 10|.0• APO 15,._? v_ $5.183

|Jr.•3 _£ fiN.44 ZdC 40.f_ £rc _•.?g Cb_-|58.8_

OLA 17.31 HAL 101.47 NAO _59?.5 V[L 11,601PTN •.0_ _Ap 5.9•? DPA 6.•5 RAP 105.3• ECC 1.,17,
L-| T|N[ IN| LAT |NJ LGNG |NJ RT AS(; |NJ AZNTH |NJ TIN[ PO CST TIN _NJ ,£AT IN| , LONG

• 690.16 -•?.59 ?3.H 3_,?9 _.76 1 •• 5 _O_.2 -,6.36 65.40

4113.16 *.ll l?|.lJO _17.4? 6|.14J 19 33 3 35•3._ -3.9T 1_6.•8
• $95,97 -L_J,?9 S•.00 $••.40 98.40 2 54 _2 1?95.? -27.33 65.51

3iN_.5S .RO 194.07 _14.19 I0.|£ 19 60 $4 $$95.0 -5.01 167.55

• 115.35 -S|.N •9.9? !lIl.9l 10£.9, a •0 4 1513.3 -'•.87 ,1.Z8

_JJ._4 $.N 141..30 _JS.li 55.•• _ •4 •4 _19.1 ,-.IS 135.J7
_9JT DETENNJNATJON ACCURACY

ST 60?.5 &R 178.• IS Zl6.8

CAT °.55•6 CR• ._563 CST -.4858

LSA 627.3 NSA ,,•.• S$A 3•.?

[bl 616,1 [L2 146.3 ALF lTO.IO

O|FFEJ_[NT|AL ¢¢W_[CT|O_J

YGA[ -._075 TffA*].0004 T¢3-S.8•711U_ |.0340

NO[ .111_ Ilia .DIS? R¢3 -._t?, F_J .0•SOS

FD_ -.,5J• ?RE .0_L_ F¢3-$.61,1 9_P 1419_

IO[ .,$6, lmA |.0005 9C_ 5.9507 Flip -?_4

RI0-¢OU_S_[ [_CUT/ON ACCURACY

I_T 4SSl.| ill 490.1 SG3 I•9.8

llfl_T .1174 _ .9949 RTF ._0•,

st,8 4581.9 i_] .LOS• R15 .9103

661 4574.1 K• •81.' THA 5.04

LAUNCH DATE NAY 9 18i6 FLIGHT TIN[ 154.O0 ARRIVAL CATE OCT IO 1964

_(_:OCENTR|C CONIC

mL J51.05 LJL .00

• P 107.6_ LAP .63

RC )5_.OJ• Gb -Y.5,

PLA_TOC[NTR|C CONIC

C3 12.815 vkq. 3.5_O

LN_N AZMTH LN_N TIN(

_O.OO 1 |3 61

_O.00 17 1, 48

tO0.O0 _ 43 17

IO(3.OO ]I Z5 51

J]O.O0 4 • 91

1|O.00 1• 15 42

D;FFER[NTIAL ¢_QN(CTION6

TOE -.SOS? TRA -.9,47 TC_-6.075, 9d_ |.0SIT

R_[ .1161 _A .O,S_ RC} -._051 _AU .05•1_
rO£ -.$1i_ FRA .3_4 FC$-$.556, 9SP 16504

_[ .3301 MA .8•51 8¢3 4.1053 _lk* -?•3

DZSTAK[ 451.|04

LO_ ZZ_.40 YL ,6.5_O GAL *3.60 AZL •1.01 t_A 2J8.71 S_A 1,•.37 [CC .,0380 ZNC 1.0137 V! Z9.698

L_ _?.1| VP 37.113 GAP _.15 AZP ••.,1 TAL i•_.53 TAP 5,.,4 RCA J00.6| APO ISZ.I, vZ 33.193

GP -15.?? ZAL |,)°50 ZAP 156.71 [Y$ )••.30 ZA[ J3J.34 ET[ 1•3.3J JA¢ 81.84 ETC ZSS.Z3 CLP-159.87

OLA IS.it NAL 104.•9 HAD I$4?.5 _L 11.5_| PTH 2.05 VHP 6.0•10PA 8.35 RAP lOT.ST (¢C l._l_O

b°| TIN[ |NJ bAT |NJ LONG _NJ NT ASC IN| AZNTH |NJ TIN[ PO CST TIN IN| _ bAT IN| _ LONG

2606.37 -,6.T5 $?.•6 3,6.06 •9.66 I 57 8 ZO08.6 °_5.14 59.56

6,66.?Z ,.l• 175.?O 319,,7 J1.7_ 18 23 53 5666.7 -1.60 189.0_
,317.4, -,?._ 46.3? 5•5.9£ 101.Z4 5 •1 55 J?lT.4 -_8.05 38.05

4030._) ).•0 1f?.'1 _19.71 _.•t 1• 3_ 2 3430.9 -.?8 JSJ._R

LO46. AJ -_.•5 •4.•? 3•3.0• 105.51 6 64 2 1446.3 -,8.4| IS.6|

_J76.?? 5.79 146.!J4J 317.10 56.,5 _ LO 15 $,?4.8 J.3, 138.13
N|O-_t_l_9_ (mrCUTZ(_4 ACCURACY CABIT D(TERNINATfON ACCURACY

$GT 4_49.1 SGR 473.? $63 2•5.7 ST 6il?.O SR 186.1 85 _YO.?
_T .?•O4 _ .•301 RTF .S)093 CRT *.76•• CR8 .•550 CST -.84 34

$G_ 467•., R,$ .17,4 RI$ .90•$ LSA 726.0 NSA ,_4.• SSA 38.4

_1 4643., ._C.• •89.• ?HA 4.8• ELl 701.1 EL, 11•.5 ALr 188.3I

bA_NCN DATE NAY • 1J_ FLIGHT TIN[ 156.00 ARRIVAL DATE OCT IZ 196_

HELIOCENTRIC CC_|C

Rb 151.05 LAb .00

RP 107.85 LAP .9,

RC 156.|16 GL -9.LO
PLAN_TOC[NTRJ¢ CONIC

C3 J,.6•_ W% _.654

bM¢:N AZ_TM b_C_ Till[
_O._0 | 41 4?

90.00 17 S 31

IDO.OO 3 • 59
1OO.OO I_ tO 0

110.00 4 33 41

JJO.00 It J• 4?

DJ?F(FrI[NT|AL CO_R[CTlOk_
TOE -.4048 TRA -.8NI TC_-6.,_kl 9/_ 1.0_77

m)( .111_ R_A .0354 RC3 -.5_6, r_ .05061

FD[ -.58,5 FRA .117• _C_-5.4664 9_ 14745

_O[ .d,l? MA .R_• 8C3 •.5,40 F•P -?05

DISTANCE 457.950

bO_ PPJ.AO VL J_i.5_14 GEL -3.04 AZL •1.•$ NC._ ,,1.•4 _A 1_.01 ECC .ZOS4D I14(: I.,285 vl Z8.498

LOP _O.34 VP 37.50, GAP 9.4• A,P 9•.0• TAL 1•1.•' TAP 53.86 RCA 100.1, A_ 151._9 v, 35.202

GW -14.47 ,EL 1£0.61 lAP f54.31 (Y$ 3_.g1.Z/d[ 131.40 £T( 1••.1 ? ZAC 65.•7 (TC ,68.66 CLP-161.04

DLA |_.J • RAb JO?._ RAO ISt?.5 VEL |1.976 PTN E.OZ W_P 6.177 OPA •.47 RAP J_. 7• ECC J.ZD7_

b-J YJPi_ |NJ LAT JNJ _ JNJ RT ASC ;NJ AZ14TH ]NJ TJ_ _ CST TiN JNJ • bAT IN| Z L_NG
,•51.el -,5.90 Ik2.04 315.1_ I0•.0• , •3 5• 1•3,.6 -23.8_ 66.5Z

43_1.95 4.•, 171.55 3,1.37 61.99 11 1? 63 3731.9 .50 I?_.TI

• •49.|, -_.97 41.47 $,5.35 10S.S• 5 6? ,? 164_.1 -Z6.Y5 53.5Z

6Oil.ST 5.•4 161.15 $R0.94 60.53 1• •• 11 34_1.6 1.Z8 154.61

|_e.tt -n.67 LO.M _14.45 1o_.81 5 _ 67 |_¢e.z -ze.•5 I_.55

)9R6.•4 ?.73 J47,_ )J9.31 59._0 LO J8 13 ))•6., 3.,R 14_.8Z

N/D-C(X/RJM[ [vfCUTJCN ACCURACY CRBJT DETEffM_NATJC_I ACCURACY

$GT 47,_.8 SGN 4_1.? $65 ,LO.• ST ?85.3 SR 191.6 S$ 318.?
IImT .?S•T ilNff" .?•,S RTF ._F_?3 CRT -.8636 CR$ .9483 CST -.7678

SG_ 4?§•.$ R_ .|54• Ri3 ._OO0 LSA 841.0 NSA Z14.9 S•A 37.5

• G| 4?6•.9 _ •90.4 THA 4.Z6 ELI •OZ.? (LZ 94.5 ALF 167.95

J•73



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. t964)

LAUkCN DET( may 9 1064 FLIrtY TIN( 159.150 ARRIVAL OAr( iCY 14 JgG4

_qE:LIOC[NTRIC C_lIC

R_ Ill,iS LiL .00

eP t07.65 LiP 1.01

RC Ill. JOT GL -10,?0

PLE_ETOCENTRIC C_IC

C) ll.4Zl VHL S.SE5

LNCN AZNTN LKH TINg

IIO.00 Z i Z5

I_.DO I? 0 3Z

100.00 $ 15

100.00 llli IO

IlO.O0 4 5i

II0.DO II II 30

DIFFtRI[NYIEL COIR(CYi_N1

TO( -.50OE ?RE o,YSl? ?C$oi._065 |AU 1,014S

ROE .Ill4 flltA .044_ lC5 -,5701FAU .04810
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LAUN¢_ OAY£ NAY • 11t4 FLIGIAY TIN[ 174.00 ARRIVAL OATE OCT 30 1964

_[L|OC£NYNIC CONIC

• L 151.05 LAL .00

RP 107.40 LAP f.SZ

R¢ 171.Zi) GL -1?o71

PLAN(TOCEN•R|¢ CONIC

C$ 15.334 V_L 5°05£

LNCH AZN•N LNCff TIME

I0o00 S IS 11

00,00 !? 1 4

I_),00 • 4i $1

100o00 11 IS I

110o00 ? 53 34

110.OO II 33 6

01••Am¢[ S0•.518

LOL 111.40 VL IQ.945 GAL .iS AZL tl.65 HA 151.11 I_J !13,01 [CC .11141

LOP llg.$O VP 57._8_ GAP |1.0? AlP U.L_ TAL l?f.i 3 TAP U,14 •CA 94,i1

GP -1.34 ZAL 10.Zl lAP |It,M (Yl _13.?1 IN| 131.40 [T[ 1t4,31ZAC 71.61

0kA -1.57 NAL J$$.il lA0 ISl?°S V[L If.S0? PTH 1.03 VHP ?.404 0PA 11.1•

k-| TIRE JNJ LAT |NJ _ IN| NT AI_ IN| AZNTN IN| T|ME POCIT T|N

IO73°85 -15.91 31,?$ 3S0,03 115.?4 $ 0 51 14T$.$

4J14,t4 11.48 lOT.it 350o51 _1.|$ 18 11 1• 4£1d.0

11|3.11 -ll.lO /$.11 )AB.iJ 11$,0f ? 17 9 1115.1

4541.tO If.St It?,00 350./9 66.7f 11 _ 51 _49.•

1SO4,14 -11.19 3SI.O1 341.35 11t,94 I _ IS 1004.I

433].05 11.91 1tl.97 541,11 tS.OI ZO 45 15 3•31.0

01rt[NKNTIAk O_IKCTIONI

TO(-I.3IIT YNA ,Jill T¢3-I,Ill! _ 1.114t

#OE ,1115 mlA ,/lid NC3 -,4101 FdAJ ,01141

FDt -,llso FNA ,9311 F¢3-1.0_3 lip 11191

lot 1.3315 MA °43?7 9C3 1.1_13 FIP -5TI

|NC !.4540 Vl 29,496

APO ISl.1O VE 35.155

£T¢ 103.•£ CLpo165.S•

NAP 131.11 [CC I.II24

IN| ! LA• IN| 2 LONG

-11,5& t5._4

15.$5 I00.39

-15.£1 6,11

I1.01 liD.S•

-1$.10 $49.15

If.Of l$l.JO

OI�IT DETE_INATION ACCUIEAC¥
SY EO98.1M I50,I Sl SAY.5

CRY -.1407 CRI .IS?? CIT -.|•tO

kSA 1_3.• NIA 15_.4 8lA Z•,6

[kl !11D.4 [LI 17.• ALF 1?3.31

N|O-COLmK [MECUTI_ ACCUNACv

S_Y $3S0.4 IIM 44t. I _3 ITS,?

lee• .4$IY a#F .4415 NTLr .91_5

1_4 53t1.? _$ .0115 NI3 .•114

S_1 5354.1 I_ 39_.S TN_ _.15

LAUNCH OAT( _ly J 1144 Fklrd_T TIN[ 179.00 AffN1vAk DATE _Ov 1 1_44

_L|OC[NTR|¢ C4N|¢

IL 151.05 LAL .IX)

• P 107.49 LAP 1.4l

N¢ 174.110 GL ol9.10

P_ANETC_INY#|¢ C_11¢

¢3 13.115 W4L 3,?_1
LNCH AZNTN LNCH T/l•[

i_.OG S 90 4

_O.00 IT 3 S_

100.00 ? 10 1

100.00 JN It 41
110.00 • |5 5

110,00 If _1 9

k_L 119.iO Yk

kOP Jll.fS V_

GP -?.ill Z_l.

DIITK[ $I$,|PI

IS.it| Bk 1.37 AlL _!,5| _¢a 154,39 I_ 111,7_ [¢C ,13111

$?,ISS GAP |1.41 AZP 99,31 TAi. I?S,47 TAP &9,85 NCA 94,1|

19.tl lap 197.$? [T9 _,31 ZAI[ 151o41 £Y( 191,11 ZAC 71.31

0LA -I,97 NIL IM.51 IAO 9397,5 V[k 11.131PYH 1.04 WIP ?.$91DPA 11,0_

L-| T|ME ]NJ kAt |NJ LONG INJ iT ASC INJ AZNYH |NJ TIME PO CIT TIM

_03_,5t -14.IS _0.$4 355,?S 116.$$ 9 +4 t 1431.9

4tlt,l_ 1_,?? 110.97 _54.14 61.31 11 15 $ 41l?.0

1710.17 -15,95 |].13 )55.$1 |IS.SO ? 3_ dl IllO.?

4100.14 I0,?0 1_0.95 _$4,4S 17.94 1t 43 11 4000.1

1571.1_ -11.1? )54.45 351.99 !19.41 I 41 11 9??.0

4571.SI 15.19 ITT.?9 _55olS ll4°15 L_ 51 4 5??6.1

1_¢ 1.593_ vl 13.a5_

Al'O 151.19 v1 55.E5?

[t¢ I13,_O CkP-t•O,44

Olrr[KMT/Ak COP_(CTIONI
TD(-1.4473 •RA .Ills TC$-1.4?13 _ |.lgA?

#DE .11•$ RNA .|_ lC3 -.$1]$ rAU ,0£151

FOil: -.1347 VIA .I740 _C3-1,1101 lip I?0_
IO( 1.4571 MA .1111 9¢3 1.4195 Flip -555

NI0oCGu_K EKECUTION ACCURACY

I_Y 5399,| I_1 41J.l l;3 IPO,•

I_Y .4111R_ r .411_ i•f .9153

$417._ lir_ ,Oil? 113 .Jj$4
_| 3401.4 3GI 4_.9 THA i.9?

lAP 133.55 [CC 1.££g5
IN| I ha• 1NJ _ LONG

*11.S4 t3.61

16._| _05.97

-i1.I• 1.£_

17.$3 183._0

-14._ _4•.65

i•.53 l&5.S•

ORBIT 0[TERN|NATION ACCURACY

lY 114_.D M I•_.3 iS 671,S

CRT -._110 CRI .84•0 CIT -.•_$_

LSA 135_,_ NSA 155.8 SIA Z_,O

ELI 1161.8 ELI 99.4 A_F 173.67

kAU_¢N DAlE _Ay • 1•14 YLI_IAY TIME 1•8,00 ARRIVAL OATE NOV 3 1964

_[LIO([MTNIC CON|C

NL 1S1,05 LAL .00

lid 10•.41 LAP 1,5_

NC J?•.Oll GL -1l._

P_AME•OCE_TRIC CONIC

¢3 14.574 VHk ).119

_NCJ4 AZNTN k_C_ TIN[

10o00 I 13 _3
I0,00 I• • 11

1OO.OO ll 30

110.OO • _ 11

I10.00 if 43 31

DISTANC[ 510.7_

kOL _1.40 VL 15.941 {AL !.fl _Zk SZ.65 KA _5T.61 I_l

_ 111.00 vP _?.111 GAP 11.?? AZP _3,45 T_L 1•5.31 TAP
G? -?.St ZAk i3.Ot ZAP IM.41 [T$ 3_0.?$ ZAE 131.41 [T[

11_.40 ECC ._$6_? INC Z._495 Vl _9.4•_

• |,41 RCA |_,4| APO !$1.3_ VE $5._$_

19_+34 ZAC ?_.CD ETClAt.69 CLP-ITI.$D

OkA -4.51NAL 141.11 lad lilt.| VI[L 11.110 PTN _.05 W4P 7.?6| O_a 11.?5

k-J TIME lNi kAT |NJ LONG IN| RY A$C IN| A_TIATN IN| •IN[ P_ CIT TIN

1_07.56 -14.0? 11.?I _57,61 114.t3 6 4G $1 1407.6
4111,31 11.00 114.31 35•._4 70.55 11 _1 16 4315.4

1?51.14 -11.99 •.St 557.16 II1.17 9 I 54 1151.?

4450.S0 11.94 114,17 351.86 If,If |9 41 • 4050.$

1591,55 -17.45 353.04 $S5.90 Ill,IF I I 11 951.5

4411.40 14.51 ITS.SO $57.8f 65.41 LIO 57 14 M11.4

OlttEl{M?lAk CGI_(TIOMI

101-1,5711 TRA .119| TC3-9._117 BAU 1.1141
NO[ .1711 _lA .1411 lC$ -,StOI FAU ,01771

FD( -,lSll riA .7157 FC3-1.1451 _IP 17151

IO_ 1.5t1• HA .1317 9C3 1.1311 FIP -54_

IAP 155._ ECC 1._399

IN| I LAT IN| t LOnG

-10.60 £1.61
11.15 206.iO

11.•$ 1•6.68

-13.34 346.33

11.00 148.31

ONOJT DET£NNINATION ACCURACY

ST 13•1.0 M ITS.• 63 6_.0

CRT -.9161CRI ,•416 COT -,_664

L3A 1500.4 NSA ISS.I IIA 16,4

NJO-CGIXlIM_ (X£CUT/ON ACCUNACY
_T 54A4.• IU! AAO.I 103 166.1

_IT ._$4 _ ,$755 NTF .91?4

N 544_,? _3 .0I)1 RJ3 ._17$

S01 5447.0 •_ 4_.? THA |,?•

LAUNCH DATE MAY 9 |9_1 FLI_T TIME ISO,O0 ANR|¥AL DATE NOV 5 1964

_LIO(ENTRZ¢ C_NI¢

IIL 191.05 LAL .00
R? IO?,A? LAP 1.71

iC 1??.11t Gk -19,3t

PkAMETOCKNTNIC C_NIC
¢$ 1$,417 V_. 3,1_

LNC_ AZNTN _NCN T/ME k-/ TIN( |NJ LAY
¢0.00 • _1 1_ 11110.30 o13.11

IO.00 1? 10 Sl 41?1.?1 !_,14

100.00 ? 54 54 1711.48 -14,13

100.00 II 34 54 4700.15 l$.14

110,OO I SY I lS$l.?f -11,74

110.OO l• 4f 11 4411.$? 1$,79

D|FrIflA[NTZAL C.¢WMECT/¢Nll

_C_*l.l•ll TNA 1.0401 T¢$-3,91|I tAU 1.1101
NO( .1114 RNA .15N3 NC] -,3197 FAt| .01SN4

FOE -.•••3 rRA .?S•1 _C3-],45J0 lip 17_35

90( 1,7071 IMIA 1,0517 IJ¢3 5._104 _•P -$1_

0|ltA_C| 511,_11

k_ Ill.A0 vk 15.111 GAL 1,47 _ZL t1.74 _._ 150.15 _4a
LOP 111.15 VP 37,111 GAP 11.14 AZP 9_,$1 YAk 171.11 YAP

GP -?.ST ZAL ?9.$$ lAP 119.14 ITS 329,?9 Z_[ 151.41 IT|

I_,I0 (CC ._4069 JNC £.?430 vl £_.498

F3.0_ R•A 91.71APO 151,4• V£ $$,£6D

ItS,09 ZAC ?_.641 [TC 16_,13 C_P-1?1.]4

0kA -$,99 NAL 145,11 NAO I547,| Vl[_ II,19i PYN 1.0_ _P 7,H7 0PA I/.44 lAP 131.11 [¢C 1.IS_•

/NJ _ /NJ RY ASC /NJ AZNY_ INJ YIME
17,17 1,SO 115.14 7 9 1|

I17.?$ $.TI 71.99 I1 33 6?

1.03 !.15 I!i.57 I £$ 40

197,44 _.41 _.$$ 19 $_ J5

$_1,94 351,?_ 110,15 9 _ )8
!?¢.t5 1.17 I_l,?$ _1 $ 40

M|Do¢_WS[ E_rcu?|ON A¢¢U_ACY
S_t $479,1 I_ 4_._ SG$ 161,1

#RT .34t3 _ .33_4 N•F ._|3D

$695,9 R_3 .0117 RJ3 .tltl

IGI 5410,3 IGI 41J,$ •_A 1.tl

_0 CI• TIN IN| £ _AT IN| 2 kONG
I_tO.A -_,•! L_l).f5

4371.? ]_.46 _10.08

11_J.5 -10.55 1.1•

4100,• 21_.E? It•.1£

_31.7 -11.93 343,11

_4_.4 £1.4£ 1•1.11
_BIT D[TERMINATICW ACCURACY

ST 1511.• M _•3.8 SS •0?.9

CRT -.904? C•S .•345 CST ".PBS8

L3A 16_._ RSA 19•.6 S3A 14,_

(_| 1554.9 (LI 110,$ ALF 1•4.1•

1176



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 19641

LAUNCH OAT[ N4Y 9 lSNi4 FLIGHT TXIE 142.00 ARRIVAL GATE NOV ? 1964

HA[LIOC[NTRIC CONIC

mL 151.05 LAL .00

RP 10?.47 LAP 2.D2

mC 179.055 GL -1J.35

PLAN(TOCENTR|C CON|C

C5 |9.455 YHL 4°054

LNCH 4ZNTN LKH TIN(

110.00 e 51 L_

O0.O0 IT 14 54

100.00 8 16 29

100,OO 11 51 11

110,00 9 IT

110,00 ID 55 1

OlFF[RI[MTIAL C.¢_CTJON8

TO[-I.12f? TN4 |,fTIl TC$-$o5718 IAU |,1L_73

ROE .1991 RNA .IM3 RC$ -.Zlt? FAU .01414

FD[ -,Gill FNA .11007 FC3-1,1?|8 8_P 174J_

• 0[ S,_40S MA Jo_IL_j¢3 $o3115 rip -513

0|STANCE 53|.952

L(X. 12•.40 vk 23.942 GAb 3.09 AZL 9Z.|) NCA |S4.lO 91qA 121.11 (CC .24549 INC 2.t547 VI 89.498

LOP 152.50 vP 57,151 GAP |2.53 A/P 99.71 TAb 170,52 TAP 74.52 RCA 91o91APO 151,?2 V2 $5.860

GP -?.1| ZAL ?•.09 ZAP 170.0_ ITS 3|5,41 ZA( |$1,43 [TE 195.•? 2AC 74.54 ETC 231.?0 CLP-IT|.5T

DLA -5.?? NAL 148.45 RAO 5557,? V_b 11,740 PTH 2.07 vHP •.177 OPA 11.03 RAP 140.85 ECC 1.8704

L-! TIN( |NJ LAT |NJ LONG |NJ IT &,SO |NJ AZIATH |NJ TIN( P• CST T|M IN| 2 LAT |NJ 8 LONG

1957,£4 -lZ,S| ZS,II 5,70 115.57 7 _ 59 155?,2 -9,08 18,98

SO23.93 23,51 +11,10 1.45 73.30 II 39 M 4425.• _0.?0 215,41

1705.24 -13,$1 5.79 5,el 111,98 • 44 34 1105,Z -9.86 559,97

4751°OG 24,_4 L_(J0,?? 8,09 ?1,05 18 38 39 4151,1 21,54 19],01

1914,1r41 -It,IS $50,9? 3.?$ 11_0,54 9 42 35 914,? -11,90 _44,85

4514.M t•.l_ 111.61 5.89 61.19 21 10 _ 3914.4 25.79 1?),99

NIO-CO_MS( 2XI[CUTION ACCI_IACY OR•ZT D[TERMINATION lEEr)RACY

SG? 5515.9 IK, R 437.Z SG$ 155.8 ST 2•46.0 Sm 291.$ SS T25.0

_T .$130 _ .30$1NTF .9214 CRT -,•951CR• .•29S EST *.9909

J_B 5335.Z RZ3 .0J_i •13 .9_14 L$A 2755.? NSA 150.2 9SA 25.3

1GJ $$17.S _ 4J3,| ?HA 1.43 ILl 2859.9 [b2 129.3 ALF 1?4,5i

LAUNCH 0AT( NAY • 1i_4 Fb|M'IT TIN( 184o00 ARRIVAL DATE NOV 9 1864

I"_LJOCENTNIC CCNI_ DISTAl[ 537.4_1

RL 151.05 LAb .00 LCI. _8,40 YL 19.788 GAb 3.9? AZL 8f.83 _ £5?°$5 JNA 121.51 2CC .£5069

RP 10?,49 LAP 8,81 LOP 155,75 YP _1,111 GAP 1_,94 AZP 98.8t TAL 1_,9| TAP 15,Z$ RCA 91°06

RE 181,?O4 GL -18,_ GP -8ol7 ZAL ?_.71 ZAP |?0.75 IT9 $J3°91 ZA[ 1_1,43 EYE 1_3.96 ZAC 74,99

PLAN[TOC2NT_I¢ CONIC

C$ J?.ldl VtAL 4.101 OLA -7,98 RAL 151.97 RAO I_?,? V[b 11.78| PTH _.01 VHP 1o401 OPA 10.56

LNCH AZNTH LN(H TIN| b-I TIN( |MJ bAT IN| _ IN| RT A5C IN| A_4TH IN| TIN| PO C•T TIM

_0,00 ? 19.41 1851,31 -11,05 14,T0 9,_9 115,_ ? 9_ • 1338,3

• 0,00 IT 19 9 S079.58 14.|7 L_4,1_ 13._1 74.71 11 45 43 d4?5,5

100,00 9 3? I! 1918,14 -15.0S 5o79 _.$_ lJ?°J_ 9 5 29 108_°1

100,00 11 44 IT 4100.1_ _3._5 104,15 1_.17 73,14 _0 4 1_ 4_131,0

110,00 9 34 S$ 1501,58 -15,70 350.1_ ?,IT IZ0.?i 10 | 57 901,6

110,00 _0 | 11 4300,30 _B,lZ 194.79 1|.10 19.71 Z| 17 J_ 39(,0°3

DIFFERI[NTIAL C¢_RI[E?|ON8 M|0-C.._9_ [XE_I, IT|CN ACC_qACY

TOE-J.9559 TRA 1°$J97 ?¢3-S,_19_ 8A_ 1,_3_7 I_Y 9547.8 S_Q 434,7 963 19_.3_

• _117 HA ,179_ 1¢3 -,_$48 FAU ,0_48 Rift ._798 RNI r °2695 RTF .8238

FOE -.1955 FRA °94_O F¢3-1.1031 8V 1?9SZ _ SSl_4.B R_3 .00H R|3 .9Z39

' _K+J,9??3 MA 1,$J_8 9E_ $._$4 FIP -_OJ 9OJ $54_,1 S_2 4J1,9 ?HA J*Z_

|NC £,8254 Vl _.49_

APO 152,00 V2 35,259

[TC 261,23 ELP-173,•O

RAP J41,_4 [EC 1.2904

IN| 2 LAT IN| 2 LONG

-•.48 17._4

21.95 218.T6

-9,$1 559,00

22,?4 196.23

-11,50 14)°S)

25o|0 J76.92

C_B/T 0ETERlUI|NATION ACCURACY

ST _?56,T _ 2_9.2 5s 754.?

CRT -.9B89 CRS ._261 CST -.9925

LSA Z963,8 MSA 163._ 554 21.8

ELi 2?89.5 ELI ]37.9 ALF 174.49

LAUNCH 0AT( NAY 9 1884 FLIGHT T|lA[ 185,00 ARRIVAL DATE NOV 11 1964

N(LIO((MTliC CONIC

NL ISI,05 bah .00

RP 10T,49 LAP 3.OZ

RC 113,553 GL -11,01

PbAN[TOCENTRIC CON|C

C5 18.08_ VHL 4._4_9

LNCN AZNTff LN_ff TIN|

_O.OO ? 40 24

90.00 l? _3 40

100.00 • ST 24

100,00 11 41 20

110,OO 8 55 4i

110,00 Z0 ? Z•

01STAN_( 542.6_

LO_ P9•.40 VL 25.74) GAL 6.31 AZL 93.02 _*¢4 F?0,5S S*4A |21.25 (CC .85654

LOP 158.00 VP 57.091 GaP 15.37 AZP _0,03 TAL 157,25 TAP ??.84 RCA 90.17

GP -9,_9 ZAL •9.44 ZAP 1?|,45 (T$ 310.35 ZA[ 131.44 [T[ 183.47 ZAC 75,63

OLA -9,90 IlL 154.11 IAO 9517.9 V[b 11.1$| PTH 2.10 VHP 9,540 DPA 10.04

L-| TIN| IN| bAT _NJ bONG IN| RT A$E IN| AZNTN |NJ TIN[ PO CST TIN

19_3,91 *11.61 _).44 14.15 116,01 • l| Z? 1525.7

5125,13 25.04 228,1? 18,0i _5.34 18 49 G 45_6.8

1975,£G -12,95 5,05 13,60 117,31 9 25 19 1075,5

4J50.49 25,|? l_J7,S_ 17,?4 ?$,01 20 10 11 4250,5

1492,S0 -15,39 348,51 1_,04 120,91 10 _ 5• 592,5
.

49_5,01 29,16 117,94 19,72 71,$1 21 24 14 4005.0

0IFFEIEMTIAL COIIIRCT|Ot9

TO(-Z.1053 T_A 1.?752 TCS-A,140? BAU 1,2_42

ROE ._ZY2 |ILIA ,1932 RC$ -,£t_l FAU .01K)I?

r0( -,TtOl _RA ,913_ YC3 -.9418 BSP 17?92

t0( 2.1175 liRA !.7957 9C3 4,9459 F•P *489

INC 3.0156 Vl 89.499

4PO 152.55 v_ 55.859

(TC 260.77 CLP-174.63

NAP 145.64 (CC 1.5140

|NJ 8 LAT IN| 2 LONG

-8.08 I?.00

88.92 _80,16

-8.99 558.8?

85.•5 199.49

-11,17 545.04

26.35 IT9.90

CIIBIT OET(RN|NATION ACCURACY

ST Z•53,5 S_ $06.• 5S ?_.0

C_T -.•BOO CRS .•25T CST -.999T

LS4 2960.0 NSA 156.5 SS4 20.5

ELl 2966.2 [18 145.1ALF 1?4.58

NIO-¢OU411£ (XI[CUTICN ACC_ACV

IGT $5?4.Z SEAl 431.5 $63 147.9

liNT ._40_ mY ,2295 lYr .8254

5390,9 R23 ,O059 R13 .9254

SGJ 5573,_ $G2 419.9 THA 1.07

La_N¢_ OAT[ NAY 9 1_4_ FLInt TIN( 109o00 ARRIVAL DATE NOV 13 1964

H(LIO¢EMTII| C CCNIC

RL 151.O5 LAb .00

RP 107.49 bAT 3.10

R¢ I85,311 GL -17.?_

PLAN(T_ENTR 1C C_N|C

C3 ZCi. 771 VHb 4.358

LN_H AZNTN I._N TIN|

RO.O0 9 0 5

9O.00 17 l• 23

I00,00 9 11 31

100,00 II 94 35

110,00 10 15 47

110,00 EO I q 51

01STARE( 541.300

LO_ 129.40 vL _5,995 OAL 4,99 AlL 93.11HC_ _73,94 _44 1_0._ (CO .£524?

bOP 14_.£5 VP $?.049 GAP 15,9_ Aft _0,_1 TAL 155o53 TAP 79.47 NCA •9.22

GP -9,45 2Ab _J._9 ZAP 1_.10 (T$ _O$.4_ ZA( 151,44 (TE 185._• ZAC 76._7

ObA *9.93 _AL 157.1d HAO 5$67.9 v£b 11,8E3 PTN _,1_ VHP 9.99_ OPA 9.4?

b-| TIN( INJ bAT IN| b_ ImJ _t AIC IN| AZNTH /NJ T_ PO CST TIN

1913,43 -|l,$J 13,_5 18,43 |16,|$ 8 31 99 13|3.4

$177.45 Z$.8| _$|,5? Z_._t_ ??.83 19 54 41 45?7.5

|N5.55 -|2._ 4,55 J?.89 |17.45 9 44 _1 1066.6

49_,4t _J._J _|0,83 _,l? ?5.52 _ 15 J4 4299.5

1497,45 -15._0 $49,$3 |_._$ IZ0,89 10 3• $5 987.5

4551,41 30,10 |91,|3 Z|,70 ?_,18 21 3| ZZ 403|.4

OIfF(KMTIAL COQKCT|ONI

TOE-t,t44• TRA _,0545 TC3-4.4455 9AU 1.£359

R0_ ,8433 RNA ,l•St_ RE3 -,1919 _AU ,015_5

FOE -,?223 _A .9£8_ rE5 -JOlt BSP 17915

eOE t,1580 MA 2.0838 •C3 4.450? FSP -471

NI0o¢GI_IM[ EXECUTION A¢CU+tACY

IGT $$9|.3 _AI 4_?.9 $63 145.•

RNT ._03| _Y .1551 _Tr .9287

9_ $40?,? R_3 ,0035 813 ,92••

$61 5992.0 S_Z 418,9 TH4 .90

|_K_ 5,1058 Vl 29,498

A_ 158.73 vZ 55,856

ETC 260.55 CLP-IT•.45

RAP 148.02 (CC 1,511!

IN| 2 LAT |NJ 2 LONG

-?.?0 16.42

23.89 885,53

o8.6J 55?,?9

84,8T 202,7?

-10,98 342,T6

Z?.48 ]82,98

ON51T 0(TENNINAT|ON ACCURACY

ST 8938.2 SN 514.4 $6 ?49,6

ERT -._740 CR9 .•BIG ¢6T -.994T

L$4 _058.0 N$A 169.8 $$A 19,3

(11 2945,1 (18 152.1 ALF 174.6_

1877



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645
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4H$._ 34.11 •14.J0 41.11 0?.44 ff _0 50 4503.4 $$.41 _07.73

• GT $515.0 SGR _0.1 843 113.t ST 3144,? SR 351.3 44 ??Z.1

RRT *.1_ N_ o.1550 RTF .0550 CRT -,445? CRS .8344 CAT -.908_

S_I 54t05.t R_3 .0010 R15 -.9554 L4A $•95._ NSA 181.4 544 IZ,?
SGI 5503,f SG£ 3?4,4 THA 170.45 ELI 3143.3 £LZ 176.3 ALF 174.46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NAY I I I HI4 FLJ_Y YIN[ Z04.00 ARRIVAL DATE 0(( i 1964

_[LIO¢(NtN|C CONIC

RL ISl.0S LJL .00
mP 107,t4 LAP 3._1

W¢ £00.784 GL -13.£1

PLAM[TO(ENTRI¢ CON|C

C$ 50.7t7 VNL 7.$3Q

AZNYN I.J_CH TIN(

IO,OO 10 I II
I0.00 11 17 S

100.00 II I£ 45

100.00 11 46 IS

IlO,00 II 13 £t
i10,00 f] 11 U

0|STAKE 591.443

LOL nl.4o vL ls.£ls GAL 13.31AZL _.03 _¢A 506.0Z _a 1J1,77 £CC ._5066 imc 4,039i vl tl.Ai6

LOP 171,4l YP _i.710 GAP 1J.14 AlP II,IO TAL 151,17 YAP 15.19 RCA 77.1• APO li0.41 v• 35.•D4

GP -S.30 ZAL 44,00 lap I?],ll [TI Z_I.IO ZAE 1_0,14 [Y[ ll4.0S ZAC 81.79 [TC •57,•5 CAP 176,13

OLA -1A.57 lEA 1|0,17 lEO I$1|,| VIA l],)i? PTH 1.44 tllP |E,_I| OPA _.17 RAP |||.A| [CC 1,i347

L-| TIN[ IN| LAT |NJ _ IN| RY EI_ IN| A_qATH |NJ TIN( PO CIT TIN IN| • LAT IN| 8 LONG

100],41 -|].fS lf.S4 Sf.if |14,1f |0 41 55 1403.5 -10.46 81,56

Sill.S3 _l,ll t11.34 tl.SS fl.4f If SO 14 4fff.5 •1.1t •S•.68

1711.1] -15,43 10.]? 55.74 115.f$ II SZ D Jill,• -11.t1 3,44

)]OLD00 _,16 140._ tf.lZ fl,l_i Zl 14 3i 470|,0 Z9.76 •31.46

|IO?,L)0 -If,17 3_t.I] 53.tS Ilf.•f It 40 II 100T.• -15,•1 349.38

SOil.?? 34.1f III.l_ If.t? ff,44 El 35 51 4439.8 33.7E 810,73

(_QIIY 0(Y[RNINATION ACCURACY

ST 3135.6 lie 351.t 6S ???.?

CRY -.1656 CRS .1ADS C)T -.9997

L)A 3844.? NSA l?f.9 iSA I•.l

ELI 5150.4 EL• 175.3 ALr 174.44

0IFF(I(NTIAL (_IIICT|OMI

T_[-3.?e91 TIA 5.ALP4 TC]-l.4441 I_J l,Olll

• AIOl IMA .]$51 RC5 -.0111 FAt) .0Ol?f

FO(-.1963 FRA |.3117 FC) -.|014 lip |fill

3.7f_1MA t.41|1 fC5 J,444§ Flip -371

NIO-Q_WI( [X(OUTION ECCUmACy

1&7 9573.0 IM ]•Z.f 103 It0.7

MT -.Ills _ -,11£4 ITF .f59f

g 5S9S.4 RZ] -.0008 ll5 -.fill

1Gi 5973.4 IGI )44.0 TNA |?f.t?

LA_KN OAT8 lUY I 1144 FL/GHT TIN( L_0.00 AA_IVAL OAT( DEC 3 1964

_LIO¢[N•II¢ ¢CUIC

IL ISI°|S LJL .00
m_ 10?.l? LAP ]._l

R¢ IO£.317 GL -|Z.71

_.AN[TOCENYR|¢ CONIC

¢3 65.099 v_. 1.044
LNCN EZNTN LNCH TIN(

fO.O0 10 17 59

_0.00 If II 4f

100.00 |! $1 I]

100.00 II Sl 5

|lOoO0 II 91 5]
Ii0,O0 91 If 4

0|fTK[ 5f9.41|

LOL J_f.6| VL _5,|S| GAL 14,1_ AlL _4.l? HCA _01._6 I_¢A 11f.55 (CO .]660?

LOP 1?4.?] VP _1,114 GEP 10,96 AlP _.47 TAL 151.04 TAP f7.$0 NCM 75.15

GP -S._ ZEL 4_._4 ZAP 173.$4e[Tf _51,_4 ZA[ 1_0.$4 (T( If]._5 ZAC tE.3?

0LA -lA.f4 IAL 191.ti I£0 9Stt.| V(L 1].15| PTN £.50 VNP ]£.fTf DPA _.06

L-I 7|N[ |NJ LAT |NJ LONG |NJ IT Eft IN| AZNTN |NJ 7114( leo CST TIN

I0_0,]1 -I4,?J 30,|4 f0.)f l|4.47 |O 51 49 liSO.]
591?,4l 11.07 £M.]9 _0,9f f],ff If 54 35 !H)•7.4

l?f].4I -If.l| ll,O0 5f.lS 116,45 |£ | |6 |195.5

9]$9.49 115,74 14].ll ?l.10 ?),It _1 _l 4 4?59,5

ll]5,1l *l_.ll 3S?.ll S?.SS l|8.|f 1£ 49 1 103S,3

S070,44 ]4,17 _!I.91 ?J,]O f|.|f Z_ 4J 54 4470,5

|K 4.|65? Vl _9.498

APO Ill.f5 VE 55.195

(TO •S?.0• CLP 175.66

OIFFK_[NTIAL C_llI¢TlCllt

YO[-3.�fOS 7I_ S.fL_I YC]-|.£10] _ l.OS£1

IOl[ .4f14 Rile ,|]Y$ N¢] -,Oil)"FAU ,00SIS

_O[ -.9760 FIE l.4f07 _¢3 **0717 IV |fill

I01 4.0101 MA ).fill f¢3 I,I10] FIP -_11

I|0-¢OU_ [X[¢UY|ON ECCU_ACY

_7 SSAl.f IM _5.S _3 107.t

MIT *.£409 f_ -._$19 RTF .9_]f

IG_ SSlO,I R_] °.00|i R|] -._658

SGI 994f.3 IGZ ]54.7 THA 179.0_

RMP 170.61 [CC £,0?0•

IN| • LAT |NJ £ LONG

-11.|9 13.14

_1.31 •55.5•

-|Z.67 5.D1

£f.16 Z54,31
-16.E6 350.9?

53.95 •13.64

ORBIT D£TER#|NAT|ON ACCURACY

IT 5116,1SR 551.• $S 785.1

CRT -.86_0 CR$ .8450 tit -,_989

L)A $E•7,7 N]A IT?.? $SA 11.5

ELl 5|5|.0 [L• 173.6 ALF |74,40

LAUNCH 0AY( NAY _ 1_14 F_I_T TIN( •|O.O0 ARRIVAL DATE D(C 5 1964

HELIOCENTRIC CONIC

IL 131,05 LAL .00

NP 107.70 LAP 3.33

NC £03.607 GL -I_.li

PLAN[TOC(NTRIC CONIC

C$ 74.115 VFFL 1,650

LNCH AZNTN LNCN TIN(

RO.O0 |1 •$ 3!

tOO.0O l| 35 5_

lO0.OO 1_ 57 35

lJ0.00 |I _ |l

110.00 II 14 I

OISTAM£( iO0.|10

LOL _$.40 VL |5.fJ? GAL 11.04 AZL fi.)l HCA |01.At SN_ 118.55 (CC .3832_

LOP 177.97 VP 36.646 GAP •|.iNi AZP f_.74 TAk Iif.JO TAP 99.39 RCA ?•.99

GP -5.14 ZAL 40.4• ZAP |?Z.75 [TS •Z4,47 ZA( 1_0,40 [T( 155.81ZAC f8,94

OLA -14.f5 R_L !_].61 lad t59f._ V(L 14.00_ PTH _,56 VNP 13,664 0PA I.•4

L-! TIN( IN,; LET |NJ LONG IN| IT ASC IN| AZNTH |NJ TIN( PO C)T T|N

_05f.tl -|5.56 ]1.91 64.19 |IS.f? |0 59 5t 1459.?

5114,31 17.IT E14,94 75,E6 i5.E5 _0 _ 55 5064.4

lfl$,10 -IT.Of 13.?f 66.45 114,91 |Z 9 El 1•_$,1

537l._| _9,57 _45,15 75.4_ fi. Sf •l •7 •_ 4776,Z

|1_5,40 -_J,14 55f._ 1|.34 ||?.5| |• 5? 4 10_5,4

5JO_.tl 34.0f _5.7J 75.77 rE,f5 Z_ 49 $ 4506.?
OIFrE_[NTIAL CC_KCTIOMI

T0£-4.Z10£ TRA 1.47fi TO3 -.l_l] 9_ .flH_4

RO[ .5l$$ IRA .1|$_ IC] -.0|$7 VAU .00407

F0[ -,1$$3 _lA l,5_eO FC3 -.04?| liP lfl_l

80[ 4./4_0 MA 6.410_ 9C5 ._H_ _iP -]5£

INC 4,309_ vl •9.458

APO 153,70 VE 35.168

[TC £36.61 CAP 174.65

RAP 17Z,67 (CC •.•313

|NJ • LAY |NJ • LONG

-1_,16 •4.65

• 9,3D _38.E_

o13.59 6,73
_9.89 •37,04

-IT.•# 358,6_

34,10 •16,46

ORBIT O(TEA_41NAT|ON ACCURACY

ST _091.Z Sll 545.5 SS ?94.8

CRT -.8709 CRS .84_7 C)T -,99_0

L)A 3•06.0 N)A |74.? ISA 10.9

[LI 5106.1 (LZ 170.9 ALF i?4.56

NIO-COI,MI[ [I[CUT|OM ACC_A?T

$GT 5519.0 _ 35f.5 $63 |0A.?

RIIT -.EISf RRF -,llJ_5 RYF .9679

SG4 55]|.Z I_] -.O05z R13 -.f676

s¢| 55E0,6 S_t $A£.4 TNA I?1.tK)

LAU_¢_ OAT( NAY f 1044 _LIGIAT Tll4[ £1£,_ ARRIVAL OAT( DEC ? 1964

H(L/OCENTRIC CONIC

IL 151,05 LAL .00
RP |07.73 LAP $.19

R¢ Io5,A$4 GL -I;.lO
PLAN_TOC(NTR|C CONIC

C3 81.510 V_L f.30£

L_./4 AZ_T_ kN¢_ TIN(
_0.00 l0 $£ f

90.O0 II 34 13

100,00 II 45 II

|00,00 10 3 5?

ll0,00 |1 35 4]

i10.00 _l II SO

L_. 119.40 vL

LOP Jll,ll VP
GP -5.07 ZAL

0I|?EK( 103,]7|

ES,I_ ;_L l?,lO AZL fi.i7 _J |It,?! S_A 111.15 (CO .40Z56

_41,915 GAP l].ll AZP f].0] TAL tAr,f? TAP 101.59 RCA 70.0|

If.If Z_P 171.99 (TS _lf.5f Z_[ l]O,Of (T( 1f3.69 ZAC $5.49

OLE -IA.If RAL IfS,l| I_0 15i_,7 VIA |4,41f P?N Z.6_ VHP |4._$ OPA .43

L-| TIN( |NJ LET /NJ LaqG ZNJ RT ASC |NJ AZlATH IN| TZN( leo CfT TIN
_0_|,]] -Jl.40 ]],f] I?.f? 11].41 I| ? 0 149|.3

5@_.|7 17.f] l_,l 7f,35 f9.47 L_0 9 I_ 5Off.•
1164,f4 -17,9f 15.71 17.|4 114._f IE |6 Z| !854,1

54|0,99 ll,]5 EAf,_ 7f,55 iS.l| E| 55 41 41J0ol

Ill•oH -if.I| I,tS 15.0] 111.74 13 4 0 1097.4

5|4J.I] ]].f] _f._] 90.0] f4.4] _Z 55 ]1 464|,|

0|rF[_[NT/ML ¢¢m_[CT/ONI

?H-4.AS_i TRA 7,0715 T¢3 -.1_00 9AU .f_SA

RO[ .5111 _lA ,011| RC3 -.009t FEU .00954

• O[ -.9•55 FRA 1.1|$$ F¢] -.0_54 86P 11010

_O£ 4,4991 MA 7,0791 f¢3 .f001 F)P -34|

IN? 4.469| V| •9.498

AP'O 965.69 V• 35.175

[TC E56.65 CLP |75.?9

RAP 174.6t [CC •.4•39

ZNJ Z kAT IN| _ LONG
-15o09 25.71

• 1._4 •60,??

-14.56 _.59

29.85 859.68
-18.57 554.55

34.]? Z19,15

ORBIT O(T[II4JNAT/ON ACCURACY

ST _059.5 SR 346,7 $S t06,8

CRT -,8741CR9 .8545 CST -.9958

LSA 3178.4 MSA 17].1 6SA 10,4

ILl _H[)?4,5 EL| 167.6 ALF 174.33

N|0-(O_?1( [mrCUTION ACCURACy

I_T 5499,1 _dt ]61._ $G$ I0_.0
_? -._477 _ o.3144 RTF .fTlf

$6_ 54f7,$ R_] -.OOSO I15 -.9711

$GI 54f7.4 SGE ]Zf.E THA 1?8.?E

IffO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

L41U_IC/4 OAT[ MAY • JNA FLI_4-? TIN_ _|4,00 ANN|VA_ DATE OEC 9 1864

_[klOC[NTIIC ¢GNIC

m¢ 39J.O9 LEL .OG

• P zo?.re _a_ $.13

RC Z0?.OGZ G_ -11.04

PLANETO¢[MTIIC CONIC

C3 iOO.IJl _ 10.030

L_HCH AZNTN _llCN T|IE[

PO._P J0 _? Z?

00.00 tO $I S4

IOG.GO |l SO 4i

100.OG 80 I l?

llO,O0 II 41 4

IJO.OG I1 35 _l

0|ITAmC[ IOl.lZl

LOL no,40 VL 15.14, 6EL 11.$3 JZL 94o_ _CA 315.99 Jm*E

LOP 114,4J VP M,SFt GAP _4,4f dZP 13.J4 rd¢ 14_.t_ rE?

GP -S.OG ZAL 3?.IS ZAP ITt.13 (IS 113.50 ZA[ I10.?£ (V(

]|Y.t0 [CC .41301 JNC 4.64_9 vJ Z9.49_

103,9E RCA 6r,g_ APO fd?.gd vt 39.t_

111.97 ZAC a4.0Z ETC £96.4? CLP 17_.67

DLA -IA,I? IAL 116,5? RED 6561,t _q[L 14.11NI PTN _.69 VHP L5,£t5 DPA -.SQ NAP 176.63 [CC Z.6958

L-I TIRE IN) LET IN) LONG IN) RT A$¢ IN) &ZlATN |tJ TIN[ POCIT TIN IN) Z LAT |NJ I LON5

tJt}.OJ -_7.J0 }3.JP 1|.41 JJZ.?P _1 Jt 91 J913+0 -J_,P? _P._)

1731.4S 17._ 1Y1.?0 13.13 t?.lO _0 15 I5 9131.9 28.13 _63.12

lJ_J.Sl -Ig.II 1Y,77 ?O,gAI |l).Sl If 2£ 14 12II,5 -15.97 10.98

S_43,11 _I.10 ISO.TI 13.4t 17,14 21 40 0 4849.2 29.79 f4t.O_

17_O.t3 -23,11 3.?3 61.5t 115.00 13 0 98 1130,0 -10.4T 396.5_

$175,35 33,7] 210.J_ 04.11 11.01 23 | AI 4973.6 34.10 Z_1.68

G#SZT Z_[_E_Z_TZCW ECC_EC_

ST 3026.1J_q 949.0 $S 8_3.0

CRT -.0702 CRb .0602 C6T -,9999

L$A 3190._ N6A 106.9 $SA 9.9

ILl _O41.1 EL2 169.Z ALF 176.30

T0[-4.723t TNA ?.71_9 TC3 -._53 8_U .8411

FOE -,_9OG FNE 1.71]l FC3 -,00RI lIP I_Oll

801[ 4,761t MA 7o7_? IC3 oq_S3 FIP -333

X_O-_WII £_'S'_TZO_ _CCU#_Cy

mIY -.40$3 Rm r -.5tl5 NYf .IYS6

• _D S451.6 d23 **0OM R!3 -.0756

J_l 5410,3 SGZ 315.3 rH& 170,93

LEU_K'N DE?2 _ P JIMa FL_,IF 71_ _JI,OG ERRZ¥AL OA_[ O_C I1 i_64

_L/OCKNTR|C C_N|C

RL 191.O9 LAL .OGLK J_J.40 VL

Re I07._0 LAP $.tI _OP llT._l VP

R¢ _P_.IJ? _L -IS.At GP -4.t6 _L

C3 |lY,?O_ _ 10.141

_NG_EL'I_17_ _NC_ TfN[

IO.00 10 At 3]

PO.OG 11 45

I00.OG 11 SA 03

1OG.OG _0 14 91

J10,00 J£ 49 II

fl0._ _1 40 S4

DIFr21_[NTIAL C_W_[CTION_

T0_-9.0JlS TIE 1.4_44 YC_ -.41MlO _ .T3_4

ROE ,6_O4t eRA ,Oll_J NC3 -,O0S$ _,I

_0_ -.SIAl _RA 1,III_I FC$ ,Cq_4 lip 1?144

DO_9,00II ME 1.4f44 _ ,4010 rp -$_3

Oil?K[ iOI.tAf

13.111 _ fl,t5 AI_ H,14 HCa $1t.10 S_AA

N.54i GAP I_.19 AlP lSoi? TAL 14?,13 TAP

_t,?0 Z_P 170.1_ [TI Jg_,fO Z_[ S_t,lY ET[

11?.?0 2CC .44?tl IN(: 4.84D? Vl 20.498

lOl,Al RCA 09.03 APO 170.94 V_ $9.159

103.45 ZAC 04.S3 ETC £96.33 CLP J?J._?

O_A -14,?1 NEL lI?.?l lAD IS?O.J V[L 15.4i1 PTN 1,76 RAP 16.1?10PA -1,|I RAP 176.90 [CC _.9370

L-| TIPI_ _NJ LET _NJ L_NG fNJ IT AI_ fNJ A_41_ IN) TIN[ _ C0T TIN IN) 2 LAY IN) 2 LOHG

IilO,IS -11,_ _.10 74,71 ll_,0S 11 IT 31 IS60,6 -IS,0? _.04

IflO,II 2T,01 £?3,11 II,ll II,_ 10 11 33 9190,0 27,00 2i9.16

lll$.ll -Jl.II If.IT 74._ 111.tl 1_ £1 57 J_3ol -16,61 JZ.?D

$4?1,13 _.14 252._f IT.IT 11,14 21 46 4 dl?2,t 20.6? 144.11

f?eS,l£ -_4,1? 9,i14 7_.01 114,I4 13 14 48 1119,0 -20,00 350.i1

s_O$,SI 33._O £$$,£1 IT,If IY,+l £$ 7 $1 4_O$.i 94,14 224.0+

NI0-CO_SI[ [mrcuT|ON AC_ACY _q'0|T D2TERNINAT|ON ACCURACY

I_T 3401,4 I_R 3_J.? IG3 1_,0 IT 1018.5 _Q 330.3 66 843._

_dl 94|?.0 N_$ -.0015 N11 -.9702 L$A 3110.4 NIA 181.3 I$A 0.Z

ARRIV&L OJT_ O[( 13 J_6L

N[_IOCEUTRI¢ CO_IC

IL 191.09 _AL .00

tP I07.93 LAP $.01

lC 2JO,OJO ©L -P.t4

PL+M[TOC[NTRIC CONIC

C3 138.9t9 VNb 11.773

LNCH AZNTH LN_H fiN[

90.00 SO 44 14

90.00 18 91 l

JOO.OD JJ 3_ 4_

100.00 20 _ I_

110.00 12 48 24

110.00 Zl 48 8

DIITAK[ t_8.372

L_L f_8.40 V_ 25.071 GAb 23.40 AZ_ 09.07 KA 322.40 SI*A liT.AT ECC .47508 INC 9.0651 Vl 19.498

L_ 1t30.91 VP 38.513 GAP 27.S30 A2P 04.02 TAk 145.61 TAP 100.00 RCA 61 .74 A_ 173.50 ve 35.163

_P -4.I_ ZEL _3.73 ZEP J60,03 ITS _JDS._ ZE[ J_.TZ [_ JI_.31 7_C _3._ [TC 198._1CLP )TO.J?

OLA -14.13 RAL Ill,|3 RAO 85Y0.9 V_L 18.112 PTH 2,84 V_P 17.247 DPA -1.86 RAP 100.2! [CC ).2809

L-i TIRE IN) LAT IN) LONG ZNJ RT ASC IN) AZNTH |NJ TXN[ PO CST TIN ;NJ 2 LAT IN) _ LONG

21_8.O! o10.18 40.43 ?7.08 111.19 I1 _) 52 1908,0 -16.11 )3.09

$716.07 21.80 2T5,67 00.19 0t,51 20 2? 35 9117.O tY.84 66Y.16

JJNk_,P! -OG.I_ _,_O 77._6 JJJ.O_ J2 30 _4 JS_.P -J?._? 14.93

5400.]O I0.96 294,14 00.9? B0.12 21 91 90 4000.3 20.54 _46.17

1102.15 -Z9,10 8._6 T5,15 113.01 13 18 24 1102.2 -fl.?4 .80

92_.62 33.24 239.30 11.42 00.47 25 13 19 4630.t 34.05 _26.15

ORIIT O[TE_NINATION ACCURACY

ST 2946.8 SR 3_J.9 SS _._

L$A _086.1 NIA 199.4 SSA 8,?

£L1 E061.6 £L2 192o2 ALr 1T4.26

0Zr_[R[NTIAL C,OIKCTIONS

TD[-5.34_ ?RA _.1014 TC3 -.$2710_U ,90_1

FOE-I.03?4 FNA 1,01_ FC3 ,01t4 I_ l?tt}

80[ 5.3856 MA t.1014 |C3 .31_1 T_ -SlY

NZ0-CGU_S[ [X[CUTI_ ACC_qACY

687 53St.7 14_ $33.3 SG3 04.5

53?0.0 1_3 -.0105 R13 -.0826

lot 51ff.4 S_A_ EtS.f fHA IT8.16

_Aq, JNCH DATE NAY I IN4 FLIGA,iT TIRE 2_q).O0 AH|VAL DATE DEC 15 1964

P_L_OCI_vT_)C C_N]C

RC 191.09 kAL ,OG

RP fiT.iT _AP 3.00

NC 211,481 Ok -0.3t

P_AH[TOCENTRIC CONIC

C3 164.373 VNL 12.1£1

_NCN AZNTH _H TIME

P_.OG ID 49 _P

PO.O0 1_ 94 40

100.00 11 91 1

100,DD _0 29 41

II0.OO 12 SO I0

110.O0 _1 31 I

OZI?E_CE 80t._

LQ. _1.40 V_ 15.051 GEL _5.11 A2L 15.31 HCA 319.62 SmA 117.47 [CO .S0881 INC 9.3249 Vl _8.498

LOP 194,14 VP N,4I_ GAP _O,O_ 8ZP _4.40 TAL 148,39 TAP 112.O1RCA 5t.O9 AID 1_6.89 v2 39.19_

GP -4.01 ZAk $4._i Z&P 161.?T [T$ 101.t3 ZA[ 110.04 iT[ 183.17 ZAC 89.48 [YC 298.12 CLP 168.79

DLA -14.3_ REL |J_.l,li REO ISl'O.P TEL 16.103 PTH _.11 V_iP 1_.47_ DPA -2.99 REP 181.04 [CC 3.?DSZ

L-I TIN[ I_ LAT INJ _ INJ R? AIC ZNJ A_TH INJ T|_ _ (IT TIN INJ _ LAT I NJ Z L_G

_37,06 -20.|J 4_.11 SO.If 110.37 JJ 2_ 46 1t3?,J -J?.J9 35.48

llkll_,41 "11,?I 14,76 I0.13 II0.19 12 31 I? i300.4 -18,74 I?.29

S111.11 I1._ IS1841 I$._ 100.05 II 9T 44 4122.1 Z_,40 24?.69

113t,54 o16._O 10.69 ?I,It 112.79 13 _ 50 1130,9 -Z2,88 3.|]

1114.?? 31.19 137.12 14._0 01.52 23 18 43 4614.8 33.09 _16.01

ST 2800.4 SR 326.6 IS 808.3

CRT -._137 CRI .8704 CST -.9995

LSA _O49.3 NgA 140,0 ISA 8.1

£LI 2914.1 EL2 149.9 A_r tT4.Z4

TD[-9.8_40 TRAIO.0351 TC3 -.LqX)I tAU .4417

• O[ ,?309 m_A -.0110 RC3 -,OG_! _AU-,00547
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IPIL_S09 olP?.SS 44.e9 _I04.41 lOI.Oil l 7, 91 1413.0 -£$.10 34.$•

4371.41 It.H Ill.iS _.il 17,.El IG • 53 H7,1.5 1t.?1 Ill.it

10S41.41 -3.1.0t IS.IS 3.0).45 103.04 9 |1 99 1431.S -tl.69 IT.4e

4_?1.1_ 1'3.,J_ IPl.I) I_I.Sl 14.11 17, I 1S 3.7,7,1.1 J9,60 JIS.?O

<_IlI{ D(T(RNIIUT|<_I AC¢_ASY
$? I$S.7, IR •96.0 $1 6(0,(

CNT -.131• CN$ -.14_1 ¢$T o,$S|_
LIA _5•.5 N•A _7,Z.• IS_ ••._

ELi I]7,.1 EL• 195,t ALF 96.TI

OIr_(RI[N?IAL CONN_CYI_III

VO( -.OI11 TNA -.•7'17 V¢3. .1140 ll+kJ .IIMS
• 0( -.14511nl_ .10117 N¢9 .MS) Flu .11407'

_DI-|.III9 FIA-I.PI0077 F¢3-I.I0111 _ IOTA

.14sl llu .5£3S Its. .3449 FtP -tlt7,

_I0-¢O_III[ [l[¢U?,|Ot IC,C_ICy

1_7, 411.S Ir_ SOI._ •_3. 9_1.0
llllTT -.015t IF -.s3.13. nT'lr .0_7,1

701.1 Ills o1_53. R19 -.SOIS

HI SOI.S _ 4+I,0 7,_A lll.T?,

I¢419



Jpl TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 1964)

LAUNCH DATE NAY |0 |1_4

m[L JO¢[NTRI¢ CCN|C

RL Ill.00 LAI. .00
mP IDA.IS LAP-3.$1

m¢ TS. 48T GL -ll.40

PLAM_ TOCENTfI | C CONIC

C$ $?. S40 VNL 4.Jl?

L_J4 4ZNTH Lk_N T|N[
IO.00 0 • I

eO.OO 13 942 SY
IOO.OO' I $5 l

lOP.0• 14 4• _l_

Jl0,00 • 4? •J

liP.DO IS sI 41

IrLJr_T TIN[ Ill.IX) AtfilviL 04?[ AUG 4 ll)i4

DlltAil(( •64.1•3

I.CI. II•.3? VL •l*0|| GAl. -II).S$ AIL l).lO llCJ liP.S) llli

LOP _1.14 VP M.L_P_ GAP -$.d| AZP 11.74 TAL f£i.lY tap

GP lS._4 Z_ 1S4.4_ tap _.?? ITS _S_._ ZA[ Ill. I| (Y(

154.|) ((( .•1085 IN( 5.10•I Yl |1.411

340.19 RCA lOT.?5 tPO •iS.55 ¥• $4.115

Sl.OI ZiC 1•.51 [TC ZPO.I? CLP -it.SO

DI.A 5.1£ llAl. 70.01 fiAO lSll.S V•L ll.lOl PYH •.Zl W4P

I.-| TIME |NJ LAT lllJ _ INJ fit A14£ |klJ AZNTN |NJ TIN(

• 545.15 -•5._P 4].Sl 304.Z? 10I.l• 0 SI •?

4131.45 II.JP _.15 MO.S? Iki.l• 14 Sl 37

I•74.!11 -•?.17 43.31 505.H 10•.?4 IiP $8

4505.11 IO.33 J•O.04 500.04 87.80 l• 8 4

1041.70 -50.?1 14.k 301.IS lOS.TO 5 •l •5

43fi0.1)• 13.•_ J?3.N L_1.47 14.54 lY 4 S9

D|Fr(f_[MYIAL ((Jlll[C TIN

YOt[ *.0510 YfiA *.SJ_J VC3 .J0_l IAU .1153

• D( +.•l?e NNA .Z_I R¢3 .3510 FAU .liSP4

FO(-I.1?I5 IrRA-J.I4Sl FCS-•.P3?• lip II$l

00( .1_35 JWt .S?lJ J_3 ._J_? F_P -lOll

LAUNO4 OtYl 14MY IO I•4kl

NIO-COU#I[ [ICUTION ACCUfiACy

IGI |II.3 lldl ill.8 145 N,+l

flit -.I41l _ -.IPI0 fiTlr ._30?

J&O _.? NZ3 .3140 RI5 -.8151
IGI S83.B DGt 471.0 Y_ 151.18

FLIG_/T Y|N[ 11.00

0IITK[ l|l.lll

L_ fir.3? v_ _J.P/f _L -l|.ll AlL IS.T0 H¢A 1IS.TO iNA
LOP S43.JJ VP M._O_ GAP -I.J4 AlP J_.SI TAL fl�.?l TAP

GP ll.13 IAL ]S4.I0 IAP 13.tl •Yl 5S$.0f ZA[ IS5.•t EYE

4.1?4 DPA 38.5? RAP 104.44 ECC l.tl?8

POCIT TIN IN• • LAT IMJ • LQ_G

I145.• -E4.ll $5.58

4151.4 18.05 •0l.t8

11?t.5 -•So•S 5S.Og

_tS.8 IT.l• 18•.7E

1441.? -ll.50 14.50

3?•lip 10.00 188.45

OROITo0ET[NNINAYlON ACCMItCY

SY !_5.1 M •15.5 81 851.8

tit .0131 CRI -.1£IO tit -.$8•1

LIA M•.5 Nit lTl.f 184 If.0

ARRIVAL OAY£ AUG 8 1984

_(L IO¢(Mt#lC CC_I¢

P. l|1.01 LAL .(_
_eP IO_.13 LAP -3.5J

Jec Yl.et_ rd. -ll.14

p_AN(tO¢lit#I¢ ¢ONi¢
¢5 3?,IL_• vl_ l.I00

l.N(.'q AINfH LNCH TIM[
80.00 0 13 I_

1od.00 I 37 ?

loo.Oo 14 4_1 51

I10.00 • 30 90

110.00 IS 41 31

1_4._4 (¢C ._O•_• IN¢ 5.?01• Vl •_.tel

543.45 RCA lO•.0S APO ITS.•• V• 54.8_0

87.•4 ZAC •5.4• EYe l?l.ST C_ -8_._a

01.A S.Ot RAIL. I_.|0 #A0 4_1_.4 YI[L I_.§P3 PTH l.ll VffP 4.013 OPA 40.84
k-! TIN[ INJ LAY INi _ INJ It AK IMi AZIAYH |NJ TIN( PO CAT TIN
• sl_._? -£9.712 0_.l? _3.•1 10_.31 0 35 l• 1•15.8

41i4.1i 1_.47 •]O.|l _O0.|l 41.05 14 47 SO 4•S4.7
_L_5i.3| *JL_.l_ 4|.1_ .505.il 105._l I 14 t5 IlSS.S
4|1_._4 I0.?0 II0.14 _0.04 4?.94 18 I 51 _1•.•

lOl4.M -_10.44 13.4• ]_l.S4 1_.35 5 14 39 14•4.1
4403.40 •3.1_ lY4.4? 1_1.3] G4.11 I? Z 5 M05.t

OlrFlm[mY|AL C_It[¢YIa_I

TOll o.OIlS YNA *.SYl? YC3 .03II _ .IJld

RO_ -.1113 RRA .•SM R¢3 ,3773 FAll .ISJIO

FD[-•.OS55 FRA-I.IdlOI tC]-5.0tll lip IL_$

IK_ .IOM IRA .llll 1¢3 .3?1l FIP -!•O1

RiP IO•.OO [¢¢ l.Sl,4
IMJ • LiT IMJ • LONG

-•5.74 54.09

14.45 •O•.•t

-24,87 55.8,

17.5• 115.94

-•?.•0 IS.IS

GRI|T OETENNI_tTI_ 4CCk_JCY
lY ll5.i IN 1t•.3 II 818._

_T .1•81 ¢18 -.?•44 CAT -.II44

klt ?•8.5 NPA 174,8 lSA '1.9
(_l 1•8.5 [L_ 1?4.8 A_ 49.37

NIO-CCUR_E E_CUTION ACCUrACy

I&Y |54,1 IGR _540.J •G3 397.5

??4.4 fi_5 ._•5 #15 -,l_03

JG! _L_.S 8G_ 440.8 THA 157.84

LtUNCN Oft( _ l0 |Hi FLI_4T TIM[ I_.O0 tt_l¥t_ O_T( tUG 8 lt_t

H(LIOCENTNIC COMIC

• _ 153.01 ktk .00

WP 101.11 LiP -9.91

IC _O.Ill GL -I?.54

PLAM[TO¢[NTNI¢ COMI¢

C9 51+ill VltL 8.075

_ t_T_ LNC_ TIME

_0.00 O l• IO

10.00 15 15 •

IOO.00 ! 41

100.00 14 41 •l

]lO.00 • 94 65

110.00 19 4_ tl

OlltAll¢( _9T.85?

koL 111.57 VL •1.05_ G4L °IO.3T AIL 15.11HCA 111.18 l_4A 151.68 ECC .,0789 I_¢ _.8051 Vl tl.4il

LOP _41.•1 VP M.)IO GAP -•._0 AlP ll.•l Ilk •ll.?• TAP 348.58 ICA lOP.SO tPO liS.08 v[ )l.8+Y

tP 17.13 ZAL ISS,?O lAP I_i.•5 (iS 5SS.4i ZA[ |51.55 (T( T8.•5 ZtC 94.43 tIC ,71.90 C_P -ST.it

DLA 6.4t NAL ?_o13 lad IS_.4 V_L 1t.310 PTH l.•• V_P 5.3•5 DPA 41.68 NAP 99.58 [CC l.IO?O

k-I TIN[ INJ LAT |NJ _ lNJ iT AIC INJ &ZIATH INJ lIM[ PO CIT TIN INJ I bAT IN• , LONG

ISOS.Sl -•5.40 I_.T1 303.63 IO•.H O St $8 1103.8 -•$.36 9l.T)

4t?0.•S I_.•_ •IS.IT _0O.141 8t._1 14 44 11 4•?0.• iS.ST ,OS.TT

_1_3i._1_ -_._ dIO.tS _3.•_ I04.01 _ 10 94 1636.4 -,4.46 ),.53

4116.t5 •1,07 J1|.1? 500.I? 11.•t 15 5_ 18 4014.T IT.84 184.48

IO07.19 -M.|| I_.I0 30•.•1 107.01 5 •• SO liD?.? -IT.i• 15.99

4411.|9 •4.33 IYS.ll HI.IS 65.•$ 18 $1 _ MI6.• •O.IO I+T.93

DIt_IIIMIIA_ ¢(31111(tl_lll

TO! o.Jill TI_ -.Sill TC) *.O4_3 I/ILJ .I000

nol -.191• RRA .•433

80[ .Ill? M_ .MI3

_AUN¢_ DATE MAY l0 If•4

M(L IOCENT_|C ¢CNIC +

RL l_t| .0_l LAL .00

RP IO•.?• LAP- -5.3_

I1¢ 13.17• _ -11.15

PLANETO¢INTII¢ C_NI¢

C_ 94.H4 V_ 1.047

m_ AZ_T_¢ _ TIN•
tO.00 O 15 •4

_.00 15 "Jt 51

100.O0 1 tt 54

IO0.O_ 14 _ I

l I0.00 IS 43 S

Ollr?ERENT IlL. f,¢lll_C / I GN1

TD( -.IH? iRA -.?I0P ?¢3 -.IM$ BAU .ll_6

nol o.Ii?O roll .ISOt 1_3 .41tl _u 44411

tO1-1.3111 FIA-l.l?34 f¢3-3.4_ liP |Ill

I0_ .13Sl Ilia .T930 IC3 .1411 FiT -I_t

_|O°KUtI( Eer(uTJOM ACCU_tCV

It? Stt.I _ $40.? SG5 4•3.•
#CS .60_1 FAU .|MII met *.413_ mW -.?SIT _TI r .961•

Ir¢$-3.241? _ IS61 I_ 151.5 All• .IN_19 fits -.795,_

• C3 ,4031 fl_ -1_Jt I_| 711.$ ll_ 445.G THA 14•.15

011T_I¢[ re.OH

_OL mt).37 vL 11.0)4 &AL oi0.II AlL t$.lrl ;¢¢A |19.05 lelA

LOP Mt.41 VP M.M? QAP *|.?? AlP N.04 TAt. •_.Sl TAP

GP !1.14 Z/_ 133,11 _AP 74.|1 (T1 3SI.OJ ZA[ ISl+14 ET[

ONPIT DETERNINATIOM tCCUfiACY

ST ••$.$ _ IG9.1 S• T3&.T

CNT .1_85 CR$ -.79DI CST -.T•ST

L$A ?86.5 •St 174.8 &St ,1.0

ELI •SD.g EL• 158.S &LF 19.98

ARRIVAL OAT[ AUG |0 1984

13t.l_J [CC .IO05• IN¢ 5.9144 vl ••.491

34•.$t NCA 108.4• AlSO 184.18 V, 54.839

• S.I? ZAC 95.54 E_C •?_.45 C_P -T_.,0

DLA 3.PJ fi_ ?0.43 find tstl.4 TEL I•.$O? PT_ I.•t VHP 5.?•90PA 4•.S• nap tS.SS EC¢ l._OIA

L-] TIN[ ZNJ LAT INJ _ |NJ+fi? AI_ INJ AZI4TH INJ TXI¢[ POCIT TIM INJ _ LiT INJ , kOMG
• 413.00 *••.El S_._ _03.44 403.10 I 4 4• llt_.O -••.•8 51._s

41111,44 _0.•3 •1•.10 _00.I? I_.?l 14 40 57 41t4.4 17.30 104.TG

11111.?3 -It_._Wl _P.II "303.01 I04.11 I 13 31 ISI4.T -_4.0T 9|.I•

411t.14 13.43 |11.13 _.M lt.17 IS 51 |• 40••.• 18.ST 189.4,
|tt0.01 -_l.?S 10.t5 _|.tT |07.6T 3 3• 10 I)lO.O -•?.05 I!.•1

44_.41 14._ Jl_.J_ _1.1_ tS.O_ l& $4_ 54 _41•1.4 _|.1• 161.T4

N|0-¢_8[ [_¢_T|ON AC¢_ACY QfiIIT D[TENNIMATJ_ ACCUNtCY
IGT 71_.1 N S_|.• IG3 449.4 ST •7G.5 M 1_0.• &8 768.5

RIIT -.S_I47 IIRF *.?111141RTY .1770 CRT ._O•5 ORS -.S8•8 CIT -.A505

I_1 DIS.• NI3 .•4?$ fil$ -.lO_l LSA 6JO.T _$A 174., 9&A ,D.4

• GI III.S ll_ 451.5 THA 145.•5 (L| •78.4 EL• |SS.T tLF 8.DD

llfit



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

L4_RCN OAT( NRV 10 1_4 FLIGHT T:N( 94.00 4RRXVA L 0AT( AUG I£ 1964

H(LIO¢[NTRIC CONIC 0|STANC( Z?0.4S0

nL 151.08 LAL .00 LOL _9,37 VL U.OZS GAL -10.17 AZL 94.03 *_A 123._0 SNA 18S.$Z [CC .Z0808

RP |08.?t LAP -3.57 LOP _JZ,64 VP 345.510 GAP "1,11 AZP I?.Y0 TAL 129.lt TAP 3§Z,48 RCA 108,60

nc 85.458 GL o18.80 GP 19.24 ZAL 181,6S ZAP 78._7 (Y$ 558.8S ZA( 158.58 (T( 94.95 ZAC 1_.57

PLAN(TOCENTRIC CCe*Ic

C3 5&.251 VNL 6.O11 OLA 50_9 RAL 70,71 RA0 9564,4 VI[_L 1_.5SS PTH 2,19 VI, iP 5.735 DPA 43.64

LNO4 AINtN LNCN TIN( L-! TIN( IN| LAT |NJ LONG

t10.00 0 26 6 2493.65 -24.73 57.ffi)

00.O0 13 |i 1 4D03,46 _.63 113._

1041o00 I 51 59 2196.31 -tS._a $7°9?

_O0.00 14 35 49 4648.02 |loIS ]J)._

|10,00 ) 3 45 197],M *J_l),)? |D,_

JJO,OO J5 40 _ 4443,4_ 25,1| J??,O)

70[ -.26£S TRA -.7141 YC_ -,2_55 _ .1455

RD_ -.09_ /_ltA .2553 R¢5 .44R6 FAU .14JR

FOI_-E,5118 FRA-_.2L*OJ FC3o3.5575 B_ p _s"_19

eO( ,27f5 MA .6246 #¢3 .5065 FV -14t5

|NJ IT A_M: |NJ AZNTN |NJ TIN( PO C6T T|N

505.31 |04,15 I l0 10 1965.6

)01.16 ?0,16 14 57 44 4_03,5

_01ol5 105,32 I ZJ $S 15_6.3

)00,8? 69,D9 15 53 15 6046,0

30|.79 JD9.34 3 36 37 137|.?

ZBJ,_ 66,D| J6 54 _ 5_45,4

INC 4.0351 vl 26.491

APO 114.61 VZ 54.945

(TC 173.01CLP °?9.62

RAP 95.66 (CC !.5987

|NJ 2 bRT IN| 2 LONG

-21.56 49.92

17.74 205,i1

-25,65 29.86

16._1 |86.4_

-_6,_9 11.59

11.66 169.59

OIt81T OEY[_IN.4Ti_ ACC_ACY

ST 355.9 _ 1|8.0 IS ?_9.0

{RT .1592 CR$ -.$111 CAT -,1_6

LSA 857,2 _Sl 175.1Sil 19.8

(LI 556.4 (L2 116.3 _L_ 5,84

_:O-CC_WJ_ [X[CUT:ON ACCURACy

NNY -.4_18 _ -,8151 RYF .7585

$¢d_ |OZt.9 A_3 .1514 R13 -.8450

S_I _41.5 _ 4|?.6 ?HA 149055

L_KN OAT£ NAY 10 |H4 FLI_I,I? TIN( N.00 ARRIVAL OAT( AUG 14 1964

_LIO([NTR|( C¢1_4(

RL 151.01 L_L .00

RP 10l,?$ LAP -3,35

WC l?,?4f GL -19.41

PbAN(TOC(NTN|¢ CONIC

C3 35.152 Vl.lt. 5,t84

LNC;4 A5NTN LNCH TIN(

90.00 13 11 33

IDO.DO _ 37 56

1_0,00 14 31 40

I10.00 3 9 O

110.00 15 31 5

OIl?AN(( 1?i.llO

L¢I. 111.37 VL !1.011 GAL *|O,O? A2_ 14.1l PICA 1_6.37 8_lA 13G,51 (CC .1_1316

LOP 385.91 VP 541,3l? GAP **IN) AlP 07,53 TAL _|.il YAP 355._9 RCA 108.67

GP 10014 ZAL 151.00 ZAP _4,31 (TS 1.4| ZA[ 154.08 (T[ 105.5£ ZA¢ 9Y.39

ObA 1.94 RA_ 71.08 NAO 65141.4 V_L |1.543 PTN 1.17 V14P $099_ DPA 44.$5

L-J TIN( IN| LAY |NJ _ |NJ fiT ASC |NJ AZlqTN IN| TIN( _ CST T|N

2441.15 -14,39 5t.$7 303,11 104,i3 1 16 3 1841.3

4_ll.lk_ 21,05 114.46 301.53 ?0.61 14 34 35 43_1.6

2174,11 -_5,59 _HI,40 301,|1 lOG.DO I 34 l| 1574.9

4113.1t tI.1_6 194,H 301,01 69,51 15 SO _5 4063.2

1951,47 -26,t5 18,_I SOl.It 101.0_ 3 41 3£ 1352.5

445l._ 15,51 I?l.00 flt,_ 66.45 19 51 _$ )1158o4

|N_ 4,1596 Vl 29.491

APO 164.55 V2 54.85Z

[TC 2?5.55 CLP -03.95

OIrfER(NTIAL r.._RIRCT|N

?O[ -.3326 ?RA -.IRL_0 YC3 -.3373 6_ ,I?74

_O[ -,0644 RftA ,1572 RC3 .4_1 FA(J .151_1

FD[-2.8214 FRA-2,25?? FC3-3o6453 9J4 n 2?46

90[ .5316 MA .8995 9C5 05770 FSP -|475

NI0-¢0UIIIE (X[CuTION ACCurACY

SGT 971ol _ Ill.| $93 4?3,0

_T -._S4 R_ r -._3_ RTr .8J38

l¢,1_ Jl3O,? li_3 ,L_0_ RI3 -,87._)

J_J ]D77o1 66_ 404.? THA 152.Z?

RAP _O.|O [CC 1.5917

IN| Z LAT IN| 2 LOHO

-22.0_ 49044

19.21 _06.9a

-25.15 18.4S

1_.27 187.47

-_6.08 10.3Z

22.12 170.50

ORB|T 0[TEffNINATION ACCURACY

ST 402._ M 97,5 88 627.2

CRT °0_?? CR8 -.4J37 (ST -.9189

LSA 909,D NSA 171.8 SS4 19.J

[LJ 4_2.9 [LZ 97.5 ALF .41

LAUNCH OAT[ NAY l0 1964 FLIGHT TIN( _8.(_ ARNIVR_ 04T( AUG 16 19G4

N(LIOC(NTRIC CC_|C

• _ 151.0l LRL .00

NP 108.?0 LRP -3.31

IC _O.049 GL -_.24

PbAN(TO¢[NTR|C CONIC

C5 55.640 VHL 5._?2

LNCN _z_H L_H ?IN(

• O.OO O 42 14

90.00 15 _ 2

ID0.0D 2 4 £1

IOO.OO |4 29 _t

110.00 3 14 48

110,00 19 _5 _)

OISTANC( _95.189

_OL _9.5T VL 2T.S)_5 GAL -9.95 A5L t6,30 _4(A 1_.54 S_A 136.56 (CC ,20292

LOP _JI.99 VP _1.512 GAP -.34 A2P 0?.19 TRL 219.45 TRP 357,9t RCA 106.99

GP 21.24 ZAL 151._6 lAP 99,12 (TS 3.19 ZA( 15_.55 (T[ 111.11 ZAC 98.3?

OLA 1.94 R4L 71.40 RAO 65_1.4 V[L 11,531 PTH, _._? YHP 5,_7 0PA 45.4_

L-| TIN( IN| LAT IN| LONG |NJ RT 4SC |MJ A_14TH JNJ TIN( PO CJT TIN

2417.51 -I$°_I 34°?6 603,27 105.62 1 22 51 1917.5

4_4|,11 21o4_ 215,74 SOI.OI 71°10 14 5| 24 4341.J

2J3_,_3 -_5,J9 _4._1 _O_,_S )O�.?O _ 40 2| 1551.2

4i_11.78 IZ.?O J l_.lf 3OI.55 ?O.Ol 15 aT 3] 4011.7

l_32.14 -_1,4_ 16._I 301,1S J09.79 5 4? O |332.l

4474,5_ ZS.SHI |?_._ _O0.|) _.94 J6 30 14 _74.6

INC 4.1969 vl 29.491

APO 164.D3 V_ 54.961

(TC 2?4.06 CLP -99.17

OI_F[_t(_?IML C(_m[CYlO_J

_[ -.40#l ?RA -._426 TC3 °,4429 8_ .31_

RO( -.0_34 RRA .2554 R¢3 ,4142 rAU .15134

_O[-_.6R?_ FRA-2.II51 _C3-3.9_J5 88P 313l

SO( .4101 BRA ._765 8¢3 ,836£ r_k e -|411

N/0oC,_I_I'II[ EX(CUTJO¢ ACC_ACY

I_? |Jll. I N tR|.9 6{3 477.5

RRT -.?3ll Im r °.8574 RTF .8513

l£13,? _$ .£133 Rl$ -.I#3_

S_| |£££.3 _ 3_£,4 YNA 154.89

RAP 96.01 (CC 1.5869

IN| 2 LAT |NJ 2 LOiIG

-21.55 46.89

16.71 Z08.16

-22.63 26.9?

19.77 188.61

-25.53 8.99

_2.61 |?J._O

OQB|T DETENN|NAYZON dCCURACY

ST 477.3 SR 82.! $s 850.4

C4"T-.1958 ¢RS -.1542 CST -.9346

LSA _63.6 HSA 169.8 SgA 18.4

(L| 47T,6 (L2 80.5 4LF |78.02

L4t_4CN OAT( N4Y |0 1_4 ARRIVAL OAT( AUG 18 1964

NI[L|O([NTt|C CCI¢|C

RL 151.OI LAL .00

RP lOS.IT LRP °3.27

RC 92.55? GL °21.05

PLAN(TO¢[NTRIC CONIC

¢3 55.36? V_L 5._4_

LNC._ AZNTH LNCH TIN(

90.00 O 49 48

90*00 15 g 24

100.00 2 II 41

100.OO 14 II 11

110.O0 3 11 12

II0.00 15 33 10

011?K( _llt.4_
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_L/G_Y TEN[ llS.00 _IYAL OAr[ |(P 3 1|_4

• L J_+.O# LAL .00

• P 101,31 L_P *E,SS

Re II0.SH GL -$1,16

PLAN[TOC[NTN|C C_N[¢

C3 31.111 VHL 1.01T

LNCM AfNTH LN(H TIN[
sm,oo E 31 41

10,00 If I [I

IOO.00 $ Sl IJ

IO0.00 11 Sg Ig

J10.00 4 SS 40
110.00 14 54 34

OllYJK[ }3t.lff

LOL _._? YL _?,610 GAL -_.$t _ZL 14.17 HC6 l_.l? _ [$3,?4 £CC .11_1 IN( S,I?EO vl ES.SSl

LOP I?,M VP M,Jl? GAP $o0_ AEP 13,MYA_ E_Oo?S YAP JS.IE _¢A J07.41 APO leO,01 ¥f 34o_t6

GP $$.1_t Z_L IN.$5 Z_P 111,01 ITS L_.l_l ZA[ IL_l.14 IT[ 151,$? ZA¢ II_,fl [TC 171._0 CLP-I1t.83

0L_ -|°?6 IAL fl,Pl I/_ I_II,4 _LI|.S?| PTH _.EI W+P i,i|l OPA $I.?? tIP ?[,14 [C¢ 1.10_T

Lo| TIN[ IN[ k+T IN[ LCNG IMJ NT AI_ IMJ AZNTH IN[ TIN[ POCST TIN IN[ I LAT |mJ I Lm0

1056.?? -IS.45 31.73 301._I 111.03 $ 14 | IdSl,S -I£,01 14.68

S$11.13 £?.41 141,$1 $14.37 II,il 15 ST $I 471t.I El.ll 135.0S

ll01,1T -I1.?! 11,14 30T,l_ lit,l§ 4 16 $1 11Ot.I -IS,Is s.tl

SO$41,$T 14.71 I1_.11t $14.11 I!.$$ 14 $1 IS 44_1.4 fT,31 Elf.ST

1t_O,41 -_0,05 $_?,10 _0S,16 II1,_0 5 E0 50 1030.4 -11,0t $50,1_

4Ti)O.$1 31.44 EOI,30 313,4| 71,$t [I 14 _1 4|_)0.4 30,$3 lSf.II

<_illl|Y O[T[flNINAYlON ACCURACY

IT 14?O.S M 3t0.4 Sl S94.T

C_T -.S??I ¢R8 .1111CIT -,ISI?

L_A IT_So4 NIA 1t4,1 J_ ?,S
ILl |S0}o5 (Lf tS,_ ALF 11T,_S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964

LJ_*¢H OAT[ NAY 10 J_la FLIGHT TIM[ |Ja,00 AA_IVAL 0AY( S(P 5 1944

N(L lO¢[liTR| ( CONIC

RL 1S] .OI LAL ,00
mp 104,34 LaP -_,4t

#C 113.101 GL -$S.Sl

PLaN(TO(ENTmI C CONIC

C$ 34,4¢6 VNL e.ZO4

L*icJ_ AZI_TH LN¢M Y/N(

IO.OO 3 ¢ ¢

_O.00 JI Sl SZ

100.00 4 13 Z

100.00 13 ]l 40

1J0.00 5 It 45

110,00 14 4£

ollrlr(Rl[NYlAL ¢¢W/fl[C T |O_

y0(-1.7134 TR&-|o44P_ TC5-I.|SHI5 _ ._
_[ ,4141 mlA .OIIL R¢3 ,4763 IrAu .0Yt£$

IO[-1.5034 flA -.1511 f¢3-1,78_ lip 1411

D0( 1,?134 M_ J,Ifl0 IC) I,_t?l irli_ -I_|

0IS?ARC( 14 5.001

LCL hi.5? VL t?.S_ GAL -1.34 AZL 47.51 NCJ 1il.35 IRA

L_P M.II VP M.14Z GAP $.40 AZP II.00 TAI. _10.10 TiP

GP 3R,5? ZAL J$5.51 S&P 111.?? [TS 31.61 Z_[ 1E4.44 (T[

133.36 [CC .14544 IN_ ?.5155 Vl _0.491

_0,15 tCA 107.14 APO 151.$4 VE 34.979

131.J3 ZAC !16.1_ [TC 1??._1 CLP-150.09

OLA -11.53 RAL 00.0• RA0 6S44.5 V_L |1o643 PTH I.)0 WRP 5.013 OPA 61.34 RaP 0•o71 [CC 1.6_34

L-I TIN( |NJ LAT IN• L_NG JNJ RT Al_ IN• AZNTH IN• TIN_ P• C•T T_N IN• I LAT IN• I LONG
187•,43 -J$.|l 14.07 310._ 115.£• 3 41 5 1574,• -9.07 Z0.DS

54LP0,35 1t.10 14•.0f 3I?._P il.3) 13 1I 13 4•L*0.3 I?.I• 140,40

IT$5.1• -IA.SO 8.54 _•.54 114.45 0 51 ST 1155.3 -19.S3 1.07

5137,13 _P,SS L_P,li $l?.l• •5.11 14 45 IT 4557,I 18.51 _1f,44

131?.O5 -1?,•4 15). N )07.43 1t•._0 5 41 51 N?._ -15,•t 547.15
4•?•.I_ 35.43 _?.•S 3I ?._? •I.$4 I• 3 44 417•. I 31.01 l_9.0O

NJO-COU_I_[ (X[CUTION ACCURACY GN•IT DET(RNINMT/ON ACCURACY

I_T _45.$ _ _._ JG] 1•?ol ST 1_54.4 JR 5•4,5 S$ 1010.g

_y -.14_) W -.S417 NTf .•3S? CRY -.9743 CRS .•••? CSY -.•$41

J_ 1TO?.1 N_$ .L_09 R13 -.•44• Ls_ 1•6•.5 1,84 167.1 SSM 6.0

JGI I?•Z.• _G_ _4.• Y_A J67.1• ELI 10•0.5 [LZ 04.5 ALF 107.£1

L4u_._ oAyi[ NAY lO 1J44 IrLI_+IT lr114_ J_,00 AA_'RIvAL OAT( 0(P ? 1964

H(L IOCKNTNIC C_NIC

RL 151.0_ LAL .00

RP ]D8. _O LAP -Io1•
RC |15,4•• GL o34,15

PLAN(TO¢[NTR J¢ CONIC

C_ 4| .?07 K 1.45t

LHCJ4 4Z_T_ LN$H °TXN(

• 0.00 3 45 45
_O,00 11 IT I1

100,00 4 34 11

100.00 11 5_

I10.00 5 4• 41

110,00 14 I5 15

olirlrlRi[NYlAL C_/_[C Y| 0N_

T0[-I,041• TNA-I.T$•? T[_-],1451 IA_ *_17
• 9105 _M -,0400 RC3 ,4334 F_J ,0t414

• 0[-£.41•• FRA -,?•_5 _C$-1°371• •_ ••J?

IO(. !.1045 lWA I.TIOl •C3 1,1_45 rip -?•4

OIST_[ $51 .DAM

LOL I_1_._? VL 1?.5.47 GEL o1,14 AZL M,40 H_4 144.54 _44 131._7 [CC ,1••13 JN¢ _.600_ vl 19.45!
LOP )4.0? yP M,|I? GAP $,_ AZP _1,?1 TEL 118,00 YAP _,•3 RCA lOS.•• APO 15•.05 vl 54.9_
GP 44._1 Z/_ 131.01 SAP ]1•.45 [Y• M.11 la( !_0.53 (Y( 140.11 ZAC 111.65 [YC 17?.?_ CLP-155.41

0_4 -tO.00 RAL It.?! R_O 4SU.I V[L 11.??0 PTff 1.31 V_P 5.40? 0PA 44.•8 R*P 6_.43 [CC t.S•_6
_-| Y|N[ |NJ LAY JNJ t._NG |NJ RT AIU_ IN• AZTRTH |NJ T IN_ P• C_T TIN |NJ I LMT IN• _ LONG
1•74144 -|0.14 !1.01 315.1? 115.S• 4 IT 0 !IT4.• -6.4_ 16.24

SS_,_ L_.I_ 154.47 311.11 •1.55 11 5• 54 4_63.0 2•.19 150.S1

1441,14 *lj.54 3.N 311.$I 117.Y5 5 15 5_ 1041.1 -?.77 5S6.30

5171._ _.•• 134.10 111.•4 _0.51 14 15 i_ 4•71.0 Z•._L 11•.50
|d••,_ -15,_11 34t,4_ _J0._l 1_0,•i _ 11 31 I••,1 -11,05 54_.80

4_IH_,M 34.11 11?.11 311.7? 87,?• 15 4t 41 45•6.6 55,43 _o?.g4

N|0-C, OU_M[ £X[_J?|_N ACCR_ACy _•IT DETEA_INA?ION A¢CUWACy

_T _47.1 _ ?11.I JG3 141.5 ST 1•76._ M 453.4 $S tD1_'.s

_Y -.ll5L_ RRF -._404 RTF .•3•_ CRY -.•71• ¢R0 .997_ CST -.¢869

I_ L_37,1 _3 .L_4 N15 -.•471 LSA tJ?T.• NSA 1TO.1 SSa _.0

• G| _lJ,0 SGI 3_,? YHA 1•7.•? [LI I•Z?.4 (LZ 10&.1 ALF 100.?_

LAUNCH DAY( NAY 10 1_44 rLl_r Yf_ 111.00 ARRIVAL OAT( SEP 9 1964

_(L;O((NVlIC CONIC

• L JS].OI k4k .00

RP JOg._O LAP -1.14
R_ 117.?_0 GL -43.74

PLRN(TO¢ENTRIC CONIC

C5 47.1_1 VHL i.•|•

LN¢_ 4ZNTN L;KN TIN(

• 0.00 4 40 33

_O.O0 l0 4_ 35

100.00 5 4_ _O

100,0O 11 13 1•

110.00 I Ig 11

ItD.O0 14 0 ?

D]FFE_[NT]AL CO_[CTI_N_

YO(-_.S518 TR4-1./355 TC5-J,O_O4,R_ .6•|7

_( ._117 m_A -,0444 R¢3 .55•5 F_U .05157
F0[-I,30t• Fff_ -,tJL_ FC3 -,•33_ RV •41?

_[ 1.60?1 M4 1.¢_1 •C$ 1.0_15 r•P -•53

O:STA_[ 357.104

LOt. _29.3T VL _7.4•3 _AL -T;_l AZL 100.1_ NCA ISY.Y_ SNA

LOP $?.Z? vP N.0_O GAP 4.00 AZP _O.11 TAL 1J?,15 TAP

GP _0,54 ZAL 117o54 SAP Jl?,?5 ITS 45.01 ZA( 115,01 [Y[

13_.50 [CC .1550T SUC19.1151 Vl t_,_1

14.•? WCA 100.51 APO 150.55 VZ 35.000

141.05 ZAC 1_?._9 (TC I74.69 CLP-137.I_

DL4 -_0.4• RAL 83.74 RAO J5_.• _q[L 13.00• PTN 1.37 VHP _.I15 0PA ?_.58 NAP 5_._1 (CC 1.78?5

L-I TIM( IN• LAT |HI LONG IN• RT AS_ IHJ AZ14TH IN• T|_ POCST TIS IN• _ LAT |NJ Z LONG
I735,$• -5.?3 11.H 31•.35 lJ?.?J 5 9 I? 1155.4 -1.97 6.30

5t?5,41 I1.•5 174.?0 31•.14 ••.05 11 14-4• 51?5.d 1?.gZ _00.17

1514,13 -?,4• 355,_0 517.41 11•.03 0 15 4d 914,1 -5.93 34P,_l

5417, Pl Z•,•• _31.$• 51•.57 ••.0_ 13 54 Z? 4|6?.9 19.T0 I43.85

134•,71 -11.?1 343._1 314.4• 111,35 • 51 _1 TR•,? -?.$5 53?.5_

5165.0J 35.7• 1_0._4 350._J •5.51 IS 16 I_ 4565.1 54.18 _tI.OZ

NID-COuIt_[ [K[CuTICBI ACCUI_ACT C_•IT OETEm41NAXION ACCURACY

_Y _O04.? _ 714,4 SG3 _04,5 St 1154°1 _R 511.9 S$ 1010,4
RRT -,745_ _B r -,9454 Rt_ .•41• CRY -.96•3 ¢R0 .9540 CST -.989-8

)0_4._ RE• .L_P41 RI5 -.•511 LSA 1455.4 N$A 175,7 SSA 3.3

_411 _05•.1 _ 414.9 tHA 16•.0? (LI ZZI0.$ (LI |ZRoO ALF 104.97

¢Au_¢_ 0AT( _y 10 I_4 FLIGHT TIN[ I1i.00 ARRIVAL OAT[ SEP 11 1904

_q[L_O¢[NTRI¢ CCN|C

RL 151,0_ LRL .O0
RP 104,11 LAP -I.•_

R¢ 1_0.074 GL -4•.4•

PLA_(TOC[NTRT_ CONIC

C3 $1,144 Y_ ?.•_0

LNCH AZMTH LNCH TIN(
$O.00 $ I1 •

SO.O• • L_ L_I

1_,00 ? IA-34

100.00 11 1• 34

110.00 ? 31

110.00 !_ |1 •

018TJK[ 345,115

LC_ _4._? vl. £?.434 GA_ -?.74 EEL 10_.67 H¢A 17_.8• SN4
40.4? VP M,043 GAP 4._ AZP ?7.4• TA_ _15.•5 TaP

GP 5•,_0 Z_ 111,_ SAP 114.17 ITS 54.$? ZA( 107,?$ IT[

111,1• (CC ,1•565 INC1114455 vl 15.491

_to74 K_ 101.31 A_O 151,04 vl 55.01I
143,•4 1AC 134._ (tC 180,9? CLP-14I._5

0_ -_l,_O RAL •4.54 RAO$MkP.I Vl[L 13.S04 PTH 1,4Y WRP ?.51• DPA 78.•• RAP $4._4

L-I YIN[ IN• L.MT |NJ L_NG !NJ R? Al_ IN• AZNTN IN• TIN( P• CST TIN ;HI l LAY
147?,_1 1,SO 334._4 318.44 11_.11 O 46 4? •??.3 6.I5

_4_,67 _0.34 $_.M 336.54 110.14 • 43 4• 111,? 11.•0

1_O?,14 -o51 )44,51 31to78 114.49 ? 34 16 ?0?o8 3.44

5?I5,41 15.40 I?S,_ 337,11 I01._0 11 54 14 5llS.I 15._1

1151,$S -t,S? 3_.4_ 11$.01 113,II ? S) 1_ •51.6 -1,10

5410,•? 30.3? 14t.N 340,13 J04.50 14 44 $1 4•14.? 31,53

01Fr£_[NT[AL ¢OI_[¢Ti0N8

70(-$,3741 TRA-I,•111 TC3 **_?1 ,lUg) .4711
• _[ ,tt?i HA -,1370 R¢3 ,1_I0 _AU .03540

_0[-1.15•5 YR* -.4445 FC$ -.5011 ISP _11

DO( $.43H MA J,•134 IC3 ,•10• F_P -4130

NI0*¢_M_ (v_¢UtlCN ACCURACY

I_T 3173.4 N •31,1 JG5 154.?

_T -.N.Y_ _r -.1579 R_ r .•315
N $1_.4 N_$ .£tI• fi13 -.451I

IN;I 3L_I._ SG_ 470,_ THA I71.11

[CC 1.0005

IN• I L_G
351,•7

314,05

33?,$9

167.35

3_O.15

IL0,$5
CWRI? O(?(R_/NAYION ACCURACY

$? 15J$.e _ 451,? $1 1011.9

CRT -,•53? CRI .•gZ4 CSt -.••51

LIA _754.• NI4 |71.S $$A 2,Z

(LI 1560.3 (LI 145,? AL_ 155,35

lU•



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19643

LAUNCH OAT[ NAY |0 !1341,4 FI.I¢,.NT TIN[ 126.00 ARR|VAL DATE S(P 15 1964

H[LJO¢[MTJ|C ¢G_l( DJ|TAM¢[ _tS.0t7

mL Isl.Ol LAL .00 L<X. _1.37 vk Z?,31I GAL -?.5£ AZL 107.19 NCA I?J.0Z SlIA

NP JOl,lY LAP -1.13 L_ 43.t0 VP _1,035 GAP 4.55 AZP TZ.ZO TAL ZI4.50 TAP

#¢ Jl£.39J GL -97.04 GP $t.84 ZAL J|3,4| ZAP JO_l.ZO ITS ?|.?? ZA( 97.$| [Y(

PLAN[TOTENTN|¢ CONIC

C$ BI.?37 VNL 9.S$? DLA -$3.13 RAL DI,Zl RAO IStJ,f V[L |4.835 PTH Z,ll VHP

tJ1_ AZMTN L_H TIN[ L-| T|N[ ZNJ LAT ZMJ _ |NJ RT ASC IN| AZNTH

?1.05 S 31 l• 1?3•.J3 10.ZZ L*I.3? 346.5_ 111.81

IOI.IS |O 3T 4• •13,S• 10,13 _|4._ 345,$3 111.1|

?1.OS S 51 I• I734.•3 10.11 11.3P 345.51 11£,II

101.•5 10 )7 4• 113,SI 10,13 $14,M ]43.53 118,81

||0.00 • 37 33 t44.?3 5.04 3_.31 341.1 3 113.85

110,00 |l M 44 H1,17 IS.SO 505,10 _1.14 I_0._1

D;FYER[NT|AL C¢_t[¢TIONJ M|0-C_U_K [mrCUT|ON ACCURACY

_t 3317.• I_1 563.1 903 103.6

NT .5401 _ .1415 mTr .gT3?

S_ 337_.! _3 -.1338 _13 ,9734

• G| 3334.1 _ 384,? IHA 3,51

TOK-5.Jl11 Tm4-1.1754 TC3 -.4114 8JUJ .15_1

mO[ -.0241 ITIA *.1001 1¢3 .051S WAU .01141

wO1[-I.I701 FRA -.tiM• F¢3 -.IIN_O 81,° _04ZJ

IO( 9.1113 MA 2.O_IO 8C3 .41H tV -311

131.T1 [CC .10548 INCi?,1906 VI £1.491

8t.58 RC4 106.03 4PO 15T.53 vl 35.03Z

155.00 Z1C 117.37 [TC 2#1.44 CLP-ISS.#8

10.418 OPA 7t.17 RAP 334.89 (C¢ _.6ZSO

IN| tIM( IMO CJT TIM JmJ I LIT 1_J t L_¢

6 10 15 1131.1 14.40 15,11

10 51 31 183.6 14.41 307.II

I _0 |3 1134.• 14.40 15.81

10 31 31 183.1 14.41 307,81

I0 13 IO 348.? t.45 314.84

11 41 44 _1.7 1•.4Y 818._4

ORBIT 0[TERN|_TION ACCURACY

ST 8973.1 SR 16_.• $$ 1085.5

CRT .1146 CN$ -.1384 CST -.1t?0

L$A 3J46.• M$A J?S,? S$A 1.9

ELI 1•76.0 EL8 163.0 ALF .69

LJUNTH D_?E MAY |0 Ill4 FLJ_T YJN[ ]_.00 A/_VAL DATE _£P ]5 ]964

_L JS+.OI LAL ,00

• P 101.13 L+P -].t?

RC 111.111 _ -_,11

_AN[TO¢INTR_C CONJC

C3 8•2.111 V_ 17,0_

_N¢J.* _ZNT_ L_¢N TIN[

IJ.O4 3 4J

I1•.•1 12 13 44

t1,04 3 41 2?

JJ8.1_l J2 13 44

GI.04 3 41 87

lll.•l 12 13 41

OiI?AK[ 3f4.li!

LOt, _r•.37 v_ 27._1 (t_L -7.14 _ZL 1£3.P_ _l 377.00 •_

LOP 41.a• VP _.00_ GAP 4.77 AZP 34.13 TAb 113.01 TAP

GP ?7._• ZA_ 101._P ZlP SH).•I [T$ 131.1kl 8_1[ •0,43 [Yf

JSl.31 [CC .J•4•4 J_¢33.9072 v] Z+.49]

_.01 RCA 103.?? 4_O 151.•_ v8 33.046

110.13 Z4C 141.01 [TC 31T,tl CLP 14_.09

0LA -_H1.41 IAL 101.30 RA0 4371.7 V_L

L-I TIN[ IN| tAT IN| k¢l_ IN|

_?1.•1 3.•3 43._

147,1J 3.H 3Jl,?l

_0Y•._] 3.•3 43._1

147.£1 3.1HI 3J1.71

L_T•.tl 3.•3 43.$9

t47.21 3.i_ 311.?1

_0.3)7 PTH 3.1_ v_P l•.•l• OPA $3._O RAP _OG.30 ECC 9._10_

RT AIC IN| 4ZM?H IN| TIN[ InO C•T TIN _NJ 8 LAT IN| 8 b(_lG

?._0 |_1.41 S |_ ? |47•.• 1.00 39,Se

7.51 11_.4t 11 I• SI 847.I t.0l 305.81

?,SO 11t,4i G 16 ? 14?•.9 •.00 31,56

7.3£ 11_.44 I£ £_ 31 247.I ¢.OZ 306.89

?.SO 11•.41 6 IG ? 1471.1 1.O0 39.96

7,31 !1•.46 11 Z• 31 847,1 1.08 305.89

(_rTu?ION _CC_t_Cy ORSft 0[t(_fmsr_ 4CCU_ACY

3111,1 I13 $3,0 ST 1488.? SR 81_?.7 IS 1_0,9

.•?71 ITF .•_40 CRT .••34 ¢N$ -.•97• CST -.9988

R_3 -.1484 RI3 ,_1•8 kS4 3334.2 NSA 1S$.4 $SA ,?

1G1 S00.• THA _.4_ ELl 3305.1 EL8 14?.7 ALr 64.6_

OZFr£N[NT|AL CGRIII[¢?|GNII NJO-¢(X/RIM[

TO1204.1437 TRA .11•| TO) ".01SO OA_ .1713 IIGT 1411.?

RO2-1.1TH MA-I.01'_I, RC3 .0_,?1 fAU-.OO8'_3 HT .1_43

r0[-2.14414 rR_ -.110_ re3 .OOQY 81@ |06_N_ J_l 3414.4

DO( •.•411 i_A 1.0441 BC3 ,0_95 rSP -|98 S_I 3387.6

LAUNCH OATE NAY !0 1144 fLlr_T TIN( I_HD.O0 ARRIVAL OAT( S(P 17 1964

_[LXOCENTNIC CON|C

IL 151,01 L_L .00 L_ ZZ•,37 VL

R_ 101.01 LAP -1.30 _ 30.0t VP

lC I_lolTI GL 33.22 GP -S•.04 ZAL

PLAN[TO_ENTNI¢ CONIC

C3 t81.4•S VHL _0.471DLA t7,18 NIL 111,79 RA0 $571.• V[L

_t4_ AZNTN LN•N T|N[ L-| T|N[ ]NJ LA T

Z9.68 l• 43 51 9070.04 .16

154.$• 1 5 _1, 3331.11 .17

29.12 _• 43 _8 _070.04 .|4

154,31 I 5 54} 3331,11 .IT

81.1_ I• 45 Stl S0?O.04 ,11

134,31 1 S _ 3332.11 .|?

0IFF[R[NTIAL ¢_CTION_

TOE-3.1374 TRA -.4S?0 TC3 -.0784 _ 8.3_

RO(-T._11_ RR4-4.7114 IC$ -.1110 fAU-.03760

FOE 1.3171 FR4 ,•?SO FC3 .0350 8_ _P37

BO( 1,1103 MA 4,1134 1C3 ,_04 3 F•P -151

DJITANC[ $111.331

87,164 G4L -7.30 ASL 15.33 HCA lil.6T S41A 130.17 ECC .1t|31 INC64.46?1 vl 19.491

37,•77 GAP 5.47 AlP 154.41 TAL ZlZ.33 TAP 34.80 RCA 105.00 AP_ 156.95 v_ 35.059

_?.I1 ZAP •_.43 E?$ J•7.14 ZAE _S.Sl EY[ _11.?7 ZAC 39,D? ETC _19,_t CLP |OD.GD

31.410 PTN 3.4• VV4P 40.T_• 0PA -65,80 RAP 18.35 [CC16.8_07

IN| LO_ IN| RY 4It IN| 4ZNTH IN| TIN( P• ElY Tim IN| 8 LAY IN| Z LON_

843.38 71.14 88.31 81 ID 81 44?0.0 -T.Z3 Z_Z.88

94.48 71.81 18.38 ? ! S 8?38.t -?.8_ 95,T?

143.32 71._4 _2.3| 11 10 _1 44?0.0 -?.13 _41._8

• 11.41 71.11 II.38 ? 1 9 8738.1 -?.83 95.??

143.31 71.11 I8.31 81 lO 88 44?0.0 -7.I_ _4_.18

_.42 71,81 _I.$4 ? 1 • Z731._ -?.83 es._

NID-CCuI_iM[ [v_rc_TIOM ACCURACY ORBIT OETEIININATION ACCURACY

I_T 890.• ll_ 3013.4 $_3 SO.? $_ ?43.6 SR 1643.6 S• 1049.0

RRT .?_5• _ "._I RTF -.7361 CRT .t_75 CRS .9183 CSt ._157

3193.8 ll_3 -.lO18 R13 -.9•47 LSA _0Y0.6 NSA ES9.t $$A .3

_1 310•.1 _ 314,_ THA ?_.41 ELI 1786.3 EL8 817.9 ALF 66.58

LAk._ICH 0_T[ MAY 10 t_Nla FLlra4? TIN[ 131.00 4RRZV4L 04TE 1(_ 1_ 1964

_[L_O•ENTN|C CONIC

RL 151.01 _AL .00

RP 101.03 LAP -1.33

R¢ 18•.1£7 GL 51.31

PLAN[T¢)C[NT_|C CONIC

C3 103,•110 mL 1O.l•?

LI_.j4 4zmTN LNTH TIN(

t.I1 19 33 J4

170.01 $ 1_ 18

• .11 13 33 14

|?0.09 3 1• Ji

• .•1 13 35 14

I?O.0• 3 l• 11

0IITAK( MT,_IO

LOt, _.37 VL |7.Ill _L -1,8_ _L ?l._l HC_ 1•4.13 IMA |_0.57 ECC ,|tt_1 |KIt. T364 ¥1 81,491

LOP' 33.30 VP 37.•41 GAP 9.53 AZP 106.1H) TAL II0._• T_P _1,13 RC4 104._? APO 136.87 v8 35.07_

GP -74.31 Z_L 111.04 ZAP 105.48 [YJ 1_Jl.31ZA( H,II (T[ 103.03 ZAC 1.64 [TC 338.95 CLP 17t.94

0LA II.tt RAL 111.00 RAO IS?O.0 V[L 13.011 PTH I.?0 YHP 14.564 DPA °38.93 RAP 80.04 EC¢ E.TII8

_-| TIN[ |NJ _AT IN| LONG IN| R? AI_ |NJ AZ14TH IN| TIN( POCST TIN ZNJ 8 LAT IN| _ LONG

4139._ -17.73 23|.1'D |•.J_O •.13 17 IS 30 4136.0 -_5.68 •SO.?|

3034.SO -!?.73 •O.71 11.|? •.13 4 • 53 84_4.5 -85.ti 17.72

4133._4J -17,73 131.11_ 1_.11[_ 9.13 17 13 $0 4231.0 -Z5.QZ _SD.?2

_034.S0 -17,73 J_,7| |•,J7 •.I3 4 • 53 1434o_ oZ_,11 B?.?2

4133._ -17.73 ISI.?ID 19._0 1.15 I? 13 50 4131.0 -13.68 850.?2

_034.S0 -17,73 t8,71 II.J7 _,15 4 9 53 8434,5 -t5.68 _?.?Z

(_I_B|T DST[_N_NA T|_ AC(UItACY

ST 3314.| SR 648.9 S$ 9_0.1

CRT *.1738 ORS ,t601CST -.9917

L$4 3?03.5 MS4 117.1 SSA 1.0

ELI 3_?|.Z [_ 14_,7 ALF 169,80

D;_r[_[N?|AL COIf_[CTIONI

T0_ I._341 TRA -.04?• TC3 -._1127 •A4J .333|

NO[-I.11•1 dell4 .|413 N¢3 o.DISO T4U .014•1

_0[ 1.3••4 FRA ,_$? FC3 -,1237 81_ IJ3_I

80( S.3340 M4 .1603 0C3 ._33 rip -14t

_IID-¢OURI! [_[¢U?JON _CCUR_C¥

10T 34104,4 _ IIl_.• 113 71 ._

_T -.7133 m_ -.I103 RTI P .••14

S141 341•?.J R'_3 -.201_ R!3 -.I)?74

_1 HS_.• $GZ 313.6 ?HA 169,9|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

_AU_N fAT| MAY 10 IH4 fL|_HY !'111[ I34.00 AAfJVAL fAT| SIP |1 1961

_[LIOCENTmXC CONIC 01STANCE $95.4J0

eL ISl.04 LaL .00 LOL _1.57 VL Z?.lSE GaL -4.61 AZL 80.79 _.A |0?.El _S

#P IOl.Ol LAP -I.lS LCIP $t.Sl YP IT,lit GAP S.74 AZP 1_,13 TA_ |Of,It TAP

mc 151,347 GL 45.SS GP 41.$Z ZAL IZ4.n Z*P 11S.0_ (TS SOS.G0 Z_ 110.1S (t[

Pt.AN_ TOfENTRXC CONIC

C5 3f.Zti VNL I.tl] DLA H,fl tA_ I?.l) R&O tSM.S V_L Jt.l?} PTH •.30 VNP 4.140 0PA -5?.S0 RAP iT.TS [CC 1.6454

LNOI A2NTH LNfH Y|N[ L-| TIN| |NJ LAY |NJ L_NG |NJ NT ASC |NJ AZNYH |NJ T|N[ P• CST TIN IN| • |AT IN| Z LONG

16.5• 14 SO IT 45_.47 -_O,?$ E_.4t $4•.57 E?.0? tl I E! 5414.? -$T.73 ZEI,$£

|S3.GE | • t? •83Y.15 -_.?• _J,fl 54•,5S •?.0$ I 55 44 2157.• -$?,?? 81.03

£4.31 14 SO IT 4S•4.17 *J0.?5 •_.41 $4E.SY t?.0? II • 21 $D41.? -$?.Yll ££11.$£

195.41 | 4 t? t•5?.t) -_O.?E _.E| 54E.95 IT.0• ! 53 44 L_)?.• -37.?? aZ.O$

t#.5• 14 SO IT 4Sff.•? *_0,75 E_,44 $41,37 t?.07 II I •| $t44.? -$?.78 •13.$_

IS3.4E I 4 E? ••5Y.25 -30.71 N.E| _4E.SS £7.04 | 55 44 ••57.• -37,?? a_.O3

0|fF[_h[NT|At. (OIm[C?lGitl NJ0*¢¢tJml_ [I[¢UTION ACC_IACy •ROLE 0(TE_N|k_tT|ON ACCURACY

YD[ |,?lOt TIIA *.•$SO ?¢5-1,41_1| I&U ,Ill0 MT 5?EI,• _ YI|,S IG5 liT.0 •Y •391,3 IR Si?.4 Si 764.1

RO[ .4105 liflA .Ol?J R¢5 -.41?• FA41J .05_S I_T .a00• W .B4?? NTF .45•! CAT .467• CR$ -.4409 C|T -.991_9
IrK |,0451 FP_* •,IS|3 F¢} -,70?_ 81_ 1|?71 _4 _103,9 I13 ,1115 R|5 .43Ot -SA •760,? )*S_ |SO.? SS_ 1.?

BO( f,4114 MA ,liSt K3 |.54•4 FV -M K| 5?75,4 _ 4S),• THA S.?_ [L! t_S4.0 ELI 154.8 ALF !1.98

1_0.16 (C¢ .IS36110 INC 3._051J vI 1_.491

_•.41 illC& 104.55 APO 155.?1J Vl_ $5.0115

J'13.57 f_,C S_.tE. (TC +'43.31, Cl.P-S51,.t?

LAUNCH 047[ NaY l0 I_44 FL|_T Y|N[ 1_4,00 AffR|V4L OAT( $(P _$ 1_64

RL lSl ,OI LAk .00 _OL III,)? VL IT,014 0AL -I,|) AEL 14,10 _.A 110.40 llqA l_,?i [CO .|f?05 |NC 5.3414 vl _|.4f1
tip JOY.4? LAP -.•? LOP 54o?_ VP _?,M GAP 1,0| AZP 45.5| TAL _07,•4 TAP M.Ot tiC& 104.14 APO 155.33 ¥t $5.D98

R• 133,S47 64. _O.41 GP -44.43 ZAL |3_.53 ZAP |EJ,E? [Yl _O_.|| ZA[ 114.t? (7[ t|8,4• Z4¢ •?.If [TC 177.S8 CLP-IS_._9

PLAN| ?OC[NTR|C CONIC

C5 IS,0St Vl_ S,00S Ot.A S5,13 NA_ •$,ll RA0 4311,0 Wf. |E,|O| PTH •,|? V_P ?,584 Off& -•5,?? RAP 10.IS [CC t ,41_3

L_,C._ _zwr_ L:N¢_ Tim( L-| TIN[ |NJ LAY XNJ LONG |NJ R? _•¢ ZNJ _ZI4T_ |NJ Y|_( PO CA? T|_ 1N_ t L47 IN_ _ Low|,

4t.|0 i_ E7 t? 45_4,EI *_,_ EJ0,4I )E_.E5 44.•1 1_ 41 _ 3?14.5 -57.79 tO$.e_
|37._0 O 24 42 ET_?.Tll *_.E4 ;5.$0 _P.E| 44.ES III |4 t|47.8 -_?.78 76.06

4t,JO IS t? ST 4_4,tS -)E,llt _|0,4• _J,E3 44,14 18 41 • 37_4.3 -$?,74 •Of,BE

15T,40 0 14 iT l?ll?,'/'l *)E,E4 •5,S0 ._EE,EI 44,•5 | |I 14 •147.II -37,?II 76,811.

41.10 IS lY S? 4M4.•5 -M.H fJ0,41 MI,I) 44.E4 11 41 • 3?14.5 -57.74 _03.+•

137,_0 0 14 41 t_?,?• -_.E4 _)._0 •El,El 44.ES I 11 19 •|47.• -57.?_ ?e.a+

OJfFf_h[N?]At. ¢¢_ll[C_JOl_ NJO-¢OU_l_[ Ir_[c_T|ON ACCUMACT _1? 0[TERN|NATION &CCURACY

7D r ].llO_ YRA-J,O_S| TC$-E.SE4f IU_ .•?TT 8_Y 5T?_,4 _M 13_,4 105 |eO.I IT 1451.1 M 444.4 83 511._

R0( .4270 _A --.0ST• K5 -.NIT FN .04445 _Y .17_ R_ r ._P41 RTF .454? CRY .4390 CRS -.4_44 ¢IT -._8£6

rD[ .744? FN4 -.130_ FC$-|.$St? lip 1]430 _ _?S,? R_5 .5E45 El5 .44|9 _SA _0•4.9 N|4 165,$ SSA $.9

lIO[ 1.0114 MA 1.0457 11¢5 E.4•O4 Irsp o55._ SGI 3055.1 4G• 41£.0 THA 1|,54 I[Ll ZO011.J EL! 134.t_ 4LF 13.533

LA_KH 0AT( MAY 10 IH4 FLI{H? TIM( 13|.00 ARRIVAL 0ATE SEP _5 !_4

m[L lO¢[14?RI C ¢Oill ¢

IIi. IlI .011 L4L ,00

m" I07.43 LAP -.74

l¢ |ll,tl$ 6L IO.IO

P_AN(?OCEN_R |¢ CONIC

¢_ tO, 0_I VHL 4.4TS

LN¢_ _ZJeTH L;efH 71m[

S4.74 II 14 •O

]ts.•l •$ 44 IO

34.74 l_ 14 _J

1•_,24 25 44 |0

S4.74 |4 14 L_

ltS.•_ •3 44 ID

OIFir[R(NYl AL _Jll_C T | O141•

YOI[ J .O•Tt TNA-|._fSO

ROll .•744 NflA -,0444

Irol[ .see3 _ -.?so!

OO4[ 1.0743 MA 1.1954

0| STAN_[ 405,•4S

LOL _1.5? VL •?,O_S GAL -4.03 4ZL •4,44 N¢A 145,54 lit4

LOP It.44 VP 57,4S• GAP I,E4 AZP 15.•? Yak _-I_)(I.|4 ?JP

GP -41.14 ZAL 154.47 ZAP |51.?? (Y$ 51•.71 ZA[ |t$.$? (T[

DLA 44.04 ffAL

L-| TIN( IN| LAY

4_4.10 -_.44

• •47.0S -_.47

4EEl.10 -_.41

t14?,O5 -•_,47

4•£6. I0 _.41

• 447.0S -_.47

1•4.36 (CC .1174_ IM¢ $._SlT ¥1 _.4_1

$1.?1 RC4 103.|1A_ 154.40 vt 53.110

_1•.43 ZAC $_.88 _T¢ _74.3_ CLP-J5_.$0

?¢3-$,1_9 4AU ,10_

1_¢3 -.1'144 F_U ,05341

• C3-_.M74 lip IEE_

0¢$ 3,344• flip 455

|•.l| RIO 4S4?.4 V[L 11.14• PTH •.11 v_P |.5•| 0PA -16.41 RAP 4_.1| [¢¢ 1.)_17

IN| LONG |NJ NT AIC IN| AZNTH IN| Till| _ C•T TIN IN| • LAT IN| _ LONG

Iff.|$ 522.41 5S.6? I? tl 53 _tl.t -$$.76 ]B4.G_

|S.e4 5•_.40 SS.64 •4 51 $7 t•47.0 -$3.75 T1.14

lINd.IS 5••.4| SS.f? 17 16 55 $4•4.6 -33.?S 184.6£

_S._J_ 5_.40 SS._ •4 5| 5? tE4?.O -33.75 7_.14

lff.lS )_E.4I SS.t? 1? 26 53 34•£.S -$3.73 1t4.6£

4S,ll 3••.4D 55,14 _6 31 57 1_fT.0 -$3.T5 78.|4

N|D-COUIE_[ (_¢UTION ACCUrACy ORfIT.0(T£RN|N4TION ACCURACY

I_T _74.4 _ •0_,0 I_5 |45,1 •Y 1475.4 M 35_._ $$ 417.t

RIfT ._35 W ._ RTF .fE$S CRY .9•44 CR| -.4431 ¢$T -.4640

_S?.| R_5 ._445 N15 .4515 LSA 1563.0 N4_ 163.1 SSA T.S

SGI 3040.1 N 544.4 ?HA 10.44 ELI tSI3.I (L• L$0.$ ALF 11.85

4.Ak;_._'l OAY( NAY ID IiN}d IrL|_flT TIFI[ 140.00 ARRIVAL OAT( $(P _7 1934

_I_|OCEMTII¢ ¢ON1¢ 0llTK[ 411,115

xL ISI.0• LAk ,00 L_I. III,3? Vl. L_I,4PI GAt -5,)'I All. l?,ll 14C+t lH,?l ImA l_l,ll (cc ,14?4! |K _.o443 Vl •4.44n

RP |O?,t)O LAP -._O LOP M.|$ VP _?,M? GAP I.+| AlP ft.00 ?AL E04._ TAP 41.4/ RCA 105.45 APO 154.44 V_ 35.|23

RC |M,OI| k 15,4E GP -34.•4 •AL |$?,5S •AP |$7,15 (T• 515,_0 •A[ IL_,SS (Y( t0_.?0 _4C 4E.4_ (TC •?5,55 C_P-15•,48
Pt.*_?OC:EN?nI¢ ¢0_|C

¢$ l?.lil v_L 4.EOe OL4 N.14 NAL _0,04 lAD IS•Y,? V[L IJ,?t5 PTH •.Of W_P •,14• 0PA -10,•4 RAP 44.51 |CO 1,•41_

LNCH 4tNTH LNfH 7114( L-| ?|N[ IN| LAY JNJ L_NG |HI •T A•¢ |NJ AZMTH |NJ T|I4[ ffOCJT TIN |NJ • LAT |NJt LONG

4S.54 I? I_ ] 40_1.•1 -_,_1 lYS,•5 514,_1 ••,_S J• 14 45 3441.4 -14.46 1_.08

114.H 13 _ !$ L_S_,I5 -_.OS _.M 314,$5 1•.44 •5 S• 54 •553.• -•1.45 84.6_

iS.54 1? |l | 40t|.11 -Lq_.O_ ITS,IS $|1._ I_,•S iS 14 45 341|.4 -14.4S 1+4.08
lJ4,1t •5 $ 15 I_l_,t5 -_1,04 _I,M 511,55 1_,44 _5 S• 54 •535,• -•4.45 t4.62

II,_4 IF II l 401I,li -It.01 |?l.i5 311,_t iE,tS 11 14 43 _iI.4 -•4.4t IM.OI

|14.l• t3 5 IS J_4S5,13 -L_I.OS ff,50 }If.J| _,44 t} ST 34 t)S).t -t4.43 |4.tl

O|FF[_[NT|Ak C.G_CT|ON8 NID*COu_ [m_C_fT|ON ACCURACY 0_617 O£?[RN|N_T|ON ACCUR4CV

?04[ .474t Tna-t,tSY5 TCS-$,•SYS _J ,f$|S _T _?1.£ I_ ?!$ol IG3 t!$,5 ST 1|•S,5 141 t?0o3 S$ _?t,0

R_ .J473 RRA -,0M4 RC5 -.?14• FA_ ,0S?_ R_T .l) _r .MII RYF .I|H CRY .4431 CRI -.t•47 C3T -.9345

F0( .5_03 FRA -,•517 FC$oI.•_I•0 •lip IE914 JCAJ 4045.$ fr_5 .$404 NI5 .4•43 k$A 1174.1 M$4 158.5 334 13.3

I_[ .?0_O MA I,•3410 •¢5 _,J_S FIP *0_4 HI 40_0,t 4_ 5E4,| ?HA 4.•4 [L| 1|44.1 [L• 13_.4 ALF 11.91

1140



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH 0AT[ NAY ]0 |HA IrL|_¢ TIN( 141.00 ARRIVAL OAT[ S[P |iS ItS i

m(IJOC[NTIIC CONIC 0llITANC( All'.0?|

Rt. lSi.011 I-.61. .00 LOt. 1_9.$T Vl. ZR.9]I GAl. °5.46 AZl. 11.711 N¢A

lip ]0f.lll LAP -.4l LOP Ill.}? '/P $?.?l? GAP I.?7 'AZP 0I.|4 TAl.

RC 140.ZiS GL 1o05 GP -£1.51 ZAL !$7.01 ZAP 14|.N [T1 $]D.41 _[Al[

PLAN(TOCI[NTR I C CGNIC

C3 i1.$S$ VHL 4.044 Ol.A 31.4t IIAL DZ.O_ RAG I$1?.f VI[L 11.?$1 PTH Z.O? VHP 5.SI?J 0PA -$.I4 RAP SIS.5? [CC |._691

LNCH AZNTH LNCH TIN( L-| TIN( |NJ ;,.AT |NJ LGNG |MJ RT All_ |NJ A_I4TH |NJ _r|14[ PO C|T TIN |NJ Z LAT' INJ I_ L_C,

?S.R1 II _ 54 $151.14 -•Z.IM IS?.IHt $11.£1 4'/'.l_l 19 •7 S $•51.4 -ITS.?4 IS0.01

104.5• _ 1 •4 31•?.53 -,jr.13 104._ 3Jl.jrl 1?.14 •3 0 511 •§•?.5 -P5.75 g,l.57

?5.&ll 111 •• 54 3151.14 -L_.N |S?.lll 311.•D 17.11 lip •? 5 3•51.4 -_5.74 150.011

J0A.3, " I •4 31,1f7053 0•t.13 J04.NI 3111.jr1 17014 Jr3 O 3jr JrS•?.5 -•5.?3 |)S.5?

110.O0 0 3! 45 J_HI4.3S -IS.liT 74.43 _|.41 71.•3 I 16 39 _94.4 *33.34 45.51

JIO.OO JrJ Jr _1 333_.53 -]d. SS JJS.54_ 3]3otl4 51.?jr ZJ 51 J• •73•.5 -JAl.5P J011.77

O|lrlrlrjlrl[NT|Al. C_B_ClrJ[_41 NI0-CC_I_ [X(CUT|QN ACCURACY (_iEIIT 0[TERNINATION ACCURACY

TOll .4,?t T#A-|.Jr40tP YC_-i.jrlll_ 1AU .1_! DGY 4_7.i I_ IS4.| 8GS •_3.3 IT 174.3 M £IS.B 8JI 141).1)

ROi[ .1514 II_A -.05OS R¢_l -.71|4 IrAu .010|0 |lilt oIMITJ W .l?jrO RTF .ll|lS CRT .?413 CRS -.|)4dO CRT -.11970

_'0( .115, rJe,, -.1_ FC3-3.|0|1 IIIl_ IjrllS? _ 4|31t.4 R23 .33|jr R13 .tlIHI l.$A 199.9 NRA 15,.1 lS,i E,.Z

'B0( .455, IMA J.•4'13 K3 4.35?0 FIP -?34 KI 4|•1.1 |_ •H.g) THA 1.1• ELI 119.5 (L• 140.? ALl r 10.?4

Jr00.00 MIA 111.56 |CO .11164

Z03.|S TAP 45.11 RCA |O),Ol_

|jrl.Sjr [T[ •O5.01 ZAC 47.51|

INC 1.£010 vl 19.491

APO 154.10 v| 55.114

(TC •71.6_ CLPolSS.RI

LAUNCH DAY[ NAY 10 liHI4 FL|G/AT TIN| 144.00 ARRIVAl. OAT( OCT I 1984

M[L|OC(NTRIC CONIC

RL 151.01 l.al. .00

RP 107.1, l.aP -.jrjr

RC 14_,_14 Gl. 3.15

PLAN[YOCKNTRJC C_IC

¢3 15.411 Vtq. 3.133

LNCH AZHTN LKN T|N[

IO.00 ,1 3, 1S

90.00 1f IS 3jr

IOO.OO 13 30 33

100.OO 1_ 51 55

110.00 I 3_ 4t

lID.GO L_ |l 1

O||T_K[ 4_jr.|?|

LGL _0.37 Vl. Jrl.lSj _L -5.|5 A,L 11.43 HCA. jr gS.•• SMA Ijrl.l? tC( .10_41 |K .5t5| Vl ,f.491

l._ _.51 YP 37.7t4 GAP Y.ff AZP RIO.|jr TAL _1.11 TAP 44.$S RCA 10•.41 APO 153.Y5 V£ 35.141

GP -•_.65 Z_L 135.51 ZAP 144.?Y (YS _e0.63 |All 1•_.?$ lYE _01.16 •AC Sl .54 [TC •71 .t9 CLpoi§4.98

Dt.A ,?.jr4 RAL 14.01_ RAO 1517.1 V_L 11.610 PTH •.06 VNP 5.1100 DPM -1.19

L-[ TIN( IN| _AT IN| LCNG |NJ RT A1¢ |NJ _ZNTH IN| TIN( POCRT YIN

3,53.TO -•S.$J 114.41 31•.15 75.0? •jr L_ Jrl L_55.7

Hlt.90 -15.37 143.53 3|l.jrl IS.Ijr IO If 1_ _Ol•.t

1t1_.31 -•1.37 17.1• S£O.SS ID.ll •4 11 Jr5 •jr?•.4

SSSI.4S -Ijr.Sl ISl.41 Sl4.II 1_.t5 lid 51 l• 1_S1.5

1410.31 -_4.01 51.11 3jrl.)3 11,33 • •l I 1110.3

3S•I.II -?.H ljrS.13 Ill.It 51.Sl •1 i 49 £I•1.5

OIrF[R(NTI_I. ¢Ciflll[CYlClll

YDI[ .1•40 TRA-I .jrAtl TC3-4.1711 IAU .97_1

NO( .|•44 R_A -.0,45 R¢} -.?_?? FAU .01|01

FD[ ,0_0_ _RA -,J_7 _C3-S,4Jl3 BJ_ J_4_4

_O[ .tSR3 M_ _.,410 1¢3 A.?SSI KSP -?DO

NAP 1t.•1 [CC I.£54_

IN| _ l.AT IN| • I.ONG

-•1.17 IO6.16

-•1.44 ?B,48

-1t.1, 1,4.45

-54.14 41.89

-1_.00 11_.41

M_|T O[TERN|NATION ACCURACY

ST ?04.0 1R 11•.5 Jl 6_.3

CRT .53,1 CRS -.4703 CIT -.1441

l.SS 7|'.1 nS_ 15,.9 S$A 33,_

(LI ?li.0 [_• 15•.9 ALF 8.ZS

NiO-¢OUII£ [ZECUTION i(Cu_ACY

_Y 4jrll,jr IG_ IOl.I IGS •53.6

_Y .I144 _ .tSl0 RTF .9110

JGB 4_4.S N_) .30f3 R13 .gJil

IGJ 4jr|S.? SC_ •7t.7 THA ?.•Z

LAUGH OAT( NAY 10 11564 FI.IGHT TIN( 141.00 ARRIVAL OAT[ OCT $ IB44

H(LIO¢[NTNIC C_IAIC

RP I07.71 _AP -.03

RC 144.55_ GL .S0

PLAN[TOCENTR|C Cl_41C

C5 14.101 VIAL 3ol41

_NCH AZNTH LNC_ T_N[

_0.OO _ 5, O

• O.00 JI I, 51

100.00 O _R IN|

JOO.OO 19 |4 5?

110.00 • •3 It

IJ0.00 It 44 47

O|FF(_[NTIAL C._IRICCTIC_J|

Y_( oot35 YlJ-l.l_ 7CS-4.,L_h_ 814J .l_SO

R_[ .Ills _IA -.0OIS NC3 -.i?jrjr FAU .0Slit

TO( -.0544 Fffd -.O?t_ ¥C3-3.447_ I_" |3_I_4J

BO( .150_ MA |.|lN_4 1¢_ 4._754 F_P *?_7

OIITAN¢[ 4•1.175

_O_ _t.57 Vl. •t._ GAl. -4.14 AZL 1t.13 NC* IDI.46 I_A l,T.T# [CC .•0030 INC .070_ vl £_.4il

_OP 75.tl VP 37.?34 GAP ?.,I &ZP 10.04 T/L _;_)0.05 lap 41.41 #CA 1Of.li APO 155.57 v£ 3S.157

GP -••.54 ZAl. 133.H ZAP liY.IO (T$ 3_.50 ZA( 1_0.47 (Y( J_1_.•5 ZAC 54.71 [TC Z71._5 CLP-116.09

ObA •3.1• RAL _Hl.•4 RA0 1517.l Vl[l. 1|.l?0 PTH •.05 VHP 5.1_1DPA 1.90 RAP 100._5 (CC 1._57

L-| TIN| |NJ LAT |NJ l._NG |NJ iT A|C |NJ AZNTH |NJ TIN| POCST TIN |MS _ |.AT IN| _ LONG

300•.40 -_?.iY tl)_.11 3,0.9• 15.4, •3 4_ _ _4D_.4 -Zl.$_ IT._4

3f)Jo13 -1.S1 1S1.10 3IS.J3 6•.19 19 11 •8 5331.6 -I_.OB 150.04

• e?Y.l• -_t.10 1'1.15 3jrl.04 8?.Sjr I _1 1_ _0?_.8 -_R.1£ 54.05

37_1.44 -I.IO 14J.31 314ojri ll0.14 "0 17 i 3131.4 -10.74 154.65

• 344.1• -_4.09 47.S0 )!1.04 _•,6• 5 _ •0 1744.1 -55.$8 38.54

3437.tl -3.,a |3J.97 $|jr.00 55.95 ,O 45 ,5 _037.t -?,1_ 1•S.71

M|0-CO_II¢[ (t_IrCuT|GN ACCbl_ACY OR'8|T 0[TERNIIkIT|ON ACCURACY

I_r 4_11._ I_ 541.1 _3 Jr£•.6 S_ 61|., _ 177., IS 11.1

I_T .tll47 _ .I)ll iT_ ._)_JO CRT ._l_l| CRi .lIO41 CIT --._104

I_l 4_1.t _3 .jrtPjr5 R|3 ._1|1 LSA 415.4 NI_ I?_.l llA 51.4

$11 4•_5.J 1f_ •?3.0 THA 6.55 ELI 613.• [L• 170.1ALF 4.81

_At._KN DAT( NAY 10 1944 FLIGHT TIN| 141.00 ARRIval. OAT( OCT 5 1964

_LIO¢(_TRI¢ CCNIC

RL 151.01 LAl. .00

RP 107.?1 LAP .11

RC 140.1'01 _ -•.'7

PLA_TOC[NTNIC CONIC

C3 I4.,ll VNL 3.?71

_N¢_ _Z_T_ UKN TIRE

10.00 •5 3t 41

_O.OD 17 4, 54

100._O 1 11 7

I00._ II 50 I,

I10.00 .• 57 4

110.00 11 •l 45

DIFFKRI[NTIAI. C_II(CTIONll

_O[ -.O5?4 Tn_-I.15_I YC3*5.,11? IIAM |.00141

RO( .3153 RR_ -.ROll R¢3 -.ISIH_ r.t_l .05751

FO[ -.14i4 FRA -.0,4• _¢3-3.4tl1 BJk a 13555

IO_ .11t5 MA |.|5_ JC3 5.•577 FIP -?•5

DIIT_NC( 434.751

l.Ot. _L_.37 YR. L_.?4, Gal. -4._| AZl. gO.St HCA JrO1_,17 IH4A 1,7.AO (CC .,0133 INC .5£lO vt _1.4_1

l.OP 71.04 VP 37.?03 GAP 7.53 AZ@ I1.?_ TAR. RIM.41 TAP 4t1.|4 RCA lOl.?5 APO 153,04 V£ 35.1l_

GP -L_.O4 ZAL ISJ.4jr lAP l SO.0| (TS _4.04 ZA[ l_._• [Y( 1_?.01 ZAC 3?.•_ (TC •?0.45 Cl.P°lS?.£1

Ol.A' Jr0.14 _AL H.4? RA0 iSA?.I V_L 11.14t PTH Jr.04 VNP S.t•| OPA 4.35 RAP 10_._S (CC I.ESSO

l.-| TIN( |MS LAY |NJ _ |NJ IT AIU_ INS AZMTN |NJ TIN( I_)CIT TIN IN| _ |.AT IN| _ l.ONG

1155.11 o•1.31 t5.tl $11.55 SO.?B •4 •? •A ,•55.3 -•?._0 YY.•_

4011,14 -4._1 J14.3| SIS.S4 _.00 11 50 _ 341•.7 -I.0_ 197.10

• 547.75 -Lk_.?l 13.11 3jrl._ 9jr.l_) • I 35 1147.1 -•t.11 54.45

_45.44 -3._ 147._ 314.14 g0.•5 19 54 !I 3•45.4 *?.0Z J4J.05

• •4|,35 -35.49 3f.54 3£J.ljr IT.•9 S 34 •5 1641.3 -$•.1_ 30.58

37•4.11 .07 |_l.SO S|jr._ 55.1• ZO 30 SO 31•4.t -4.4_ I_O._

NI0-COURI[ [I[¢UT|ON ACCAJ_ACY _tS|T O(T[RNINAT|ON ACCURACY

f_Y 4344.1 _ S|S.0 IG3 ••1.1 ST 57?.0 IR I?•.4 $I ltD.?

R_T .1411jr + .tl0_ RTF .H?4 CRT -.0??S CRS ._)O90 CRT o.t09Y

Vdl 43t11.1 1_3 .•tO_ RIS .lOtK) L$A 5??.8 N$_ _DA.5 SSA 5_.8

IGI 4511.1 IG_ •_0.4 THA 5o?1 ILl "577.Z (LZ I?1 .I ALr 178.5d
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964)

LAUNCH OAT[ NAY 10 1g$4

N(LIOC[NYmIC CONIC

RL ISl.0a LAL .00

RP IO?.?Z LAP .35

mC 14R,84S ¢L -4.0!

P_AN[TOC[NTRIC CONIC

C3 |9.RdZ YHL 9.7Z0

LNr,,_ AZNYH Ll_ff YINE

BO.O0 0 10 51

im.oo i? z4 1o

Joo.oo I 55 Z4

lOO.OO 18 34 Z5

ll0.O0 3 t) 4?

]10.00 11 18 31

FLIr,4_T TI_ 190.00 ARRIVAL OAT[ C_T ? J964

01STANCE 440.131

LOI. hi.9? VL IS,liB9 GAL -4.|? JZL 90.IA NCA Zlt.0D SNA IZY.0Z [CC .ZOZ40 IUC .6441 vi 19.491

LOP 81.18 VP 97.171 GAP ?.79 AlP 99.48 TAL |lHI.99 TAP 49.79 RCA 101.30 APO 151.74 vl $5.178

GP -17.99 ZAL 119.99 lAP 191,|0 ITS 315.19 ZA[ 131.19 £Y[ 195.19 ZAC 59.49 [TC l?O.O? CLP-158.gl

DLA 18.45 RAL 100,79 RAG IS)?.) VI[L |1,$19 PTU 1.04 VHP 5.97? OPA 9.51 RAP 104.95 [CC I.ll?8

L-| TII_ IN| LAT |NJ LGNG |NJ RT ASC |NJ AZNTH |NJ TZN£ PO CST TIU |UJ1 LAT IN| I LONG

IT44.73 -17.94 ??.DO 311,95 94.8| | 9 49 _]44.7 -26.98 89.17

4159.4t -1,17 191.?1 _|9.(_ 9|.?1 19 9_ 19 35S8.5 -5.04 J63.07

1448.89 -19.14 59,?3 311._0 N.49 I 34 10 1846.? -18.04 4?.;$

3831.Y5 -.11 151.41 J19.04 60.11 18 39 99 9391.Y -4.10 145.89

I157.61 -3_._0 33.19 311.61 IDO.�S 4 I 45 159T.8 -90.Y3 14.45

9194.59 I,?4 140.19 314.15 55.9| _D I1 46 9194.S -1.75 |39.95

01rf[RI[uYlAL CCIlltI[CTIONI M|0-0013118[ [I_CUTIt:N 4CCI,_ACY OR§IT 0[T[RN|UATION ACCURACY

Y0t[ -.IS53 TRA-I,IOI? TC3-_.4993 9AU 1.0140 14it 44?1,1 9GR aM.? 809 11?.1 ST 600.1 SR 171,8 98 IRg.I

ND! ".Jill NNA .OOel lC9 -.114S FJI, U .OSS|NI RRT .1191 NNF .ll114 RTF .9068 CRT -.3981 CR8 .9591 C/T -.39PS

v0[ -.1145 FRA .0880 FC9-$.5OIO _k e 13914 IG6 4498.1 RZ$ .1178 RI9 .9080 LSA 609.8 USA 114.1 8SA 9R.5

eO_ .1813 MA 1.1017 8C9 9.5539 FIP -?19 _l 44_0.5 I_ 171.9 THA S.19 ELI 604,3 ELI 157.4 ALF 17I.gR

CAt.RICH OAT[ NAY lO fiN.4 FL|r,_NT TIN[ 151.00 ARRIVAL OAT[ OCT 9 1964

H(LIOC[NTRIC CCNIC 0I�TK[ 449.493

RL I51oD8 L_L .O0 LOL _9.37 VL L_.e_5 GAL °3.93 AlL g0.91 HCA 118.19 DNA !18.64 [CC .10379 INC .9159 vl 19.491

RP 107,19 LAP .54 LOP 85.48 VP 3Y.959 r_Ap 8.04 AZP 99.19 TAL 195.19 TAP 91.41 RCA 100.89 APO 151.45 vl 95.188

RC 150,H4 GL -8.84 Off -II,_O ZAL 113.33 ZAP |53,_ [TI 319.19 ZA[ | 31.39 EYE 199.79 ZAC S| .14 [TC 169.90 CLP-|59,41
PLAN[TOC[NTRIC CONIC

C9 18,48 Vl_ 3.8?00LA 18,1_ RAL 103,_0 RAO 95i7.9 _q[L |1.9|3 PTH 1,03 WAP 6.091 OPA ?.88 RAP 105.51 [CC 1.Z116

bNCH AZNTH LNCN TIN( L-| T|N( |NJ LAT |NJ L_G IN; RT A�C |NJ AZNTff |NJ T|N( P_CST TIU IN; I LAT |UJ I LOnG

• 0.OO O 9£ 41 1894,05 -17.19 71,_ 313.41 99.01 I 3? 9 Z054.0 -15.86 61.87

10.00 17 11 39 41M.19 1.17 174.11 918.14 61.71 18 11 11 9638.1 -Z.SZ 167,48

100.00 I 13 14 13_1.4? "18.44 4J.90 313._0 99.61 3 I 97 1781,5 -l_.Sl 41.17

100.00 19 13 50 40OR,DO I*_ ISl._l 317.iS e0.19 19 _0 35 _4OS.O -1.66 149. R6

110o00 3 SJ 39 10_9.03 -3|.S_ I?.H _1.41 109.94 4 1i 11 1499.0 -19.9D I9.97

110.00 18 11 Stl 34154.10 5.01 143,1? 915.1_J 56.14 _D It 1l 9154.l ,53 157.05

O|VFERI[NTJAL C_lRl[CT|_lll NJO-_l( £_CUT|_N ACCURACy CRBIT 0[TERN|NATIOI ACCURACY

TO; -.151_ TMA-I,0_IS Y¢3-5.?58111AU 1.0419 IGT 4515,3 _ 470,$ iG9 113.? ST 859.1 IR 177.6 8$ 197,7

RO[ .|134 _A .01Re RC$ *.5918 rAU .053_ _T ._0_? _r ,8477 RTF ._O57 CRT -.6805 CR8 .9817 CST -.5647

rO[ -.18S8 FRA .0899 FC3-3,4_9 9_P 14114 $C_ 45t9.9 R_$ .1979 RJ9 .9067 LSA 684.9 NSA ll8,0 SSA 37.Z

DO[ .1818 MA 1.0_49 9C3 5,7885 FIP -715 8GI 4S81.0 $81 179,S THA 4.74 ILl 689.D ELl 195.8 ALF ;69.94

LAUtICH OAT[ NAY 10 1984 FLI_T TIN( 154.00 ARRIVAL OAT[ OCT ]l 1964

HELI(X£NTRIC CONIC

RL 151.O8 LAL .00

RP 107.87 LAP .79

RC JSg.08R GL -8.4l

PLAN[TOC[NTRIC C_IqIC

C9 19.150 VNL 3.818

LKH AZNYH LKH TIN(

• O.OO I 11 34

80.00 J? ! 50

100.00 I 50 18

100.O0 18 18 38

II0.00 4 15

ll0.OO 18 • 5l

OISTANC[ 451.94Z

LOL Z_9.97 VL 18.968 GAL -9.47 AlL 91.15 _(A 119,96 SIAA 116.27 ECC .10519 ;UC 1.1477 vl Z9.491

LOP 88.7I VP _?.807 GAP 8.50 AlP 88.11 TAL |99.87 TAP 59.09 RCA J00.96 AI_ 181.19 VZ 35,198

GP -14.88 ZAL 11_.58 lAP 159.$3 [TS 917,09 ZA[ 191.44 [T[ |9_.54 ZAC 6_.78 [TC _8.94 CLP-160.48

DLA Ii. It RAL 105.71 RA0 99|7.5 YEL 11.599 PTN 1.05 VHP 6.199 0PA 9.15 RAP 108.?Z [CC 1,2164

L-! YIN( INJ LAT |NJ LCNG |NJ RT AI4: IN; AZMTH IN; T|N_ PO CST TIN IN; I LAT IN; I L(_4G

1575.83 -18.38 85.1r_ 314.74 100.88 I 4 _1 1975.R -14.64 5Y.46

4_0_.09 3.46 177.80 $10.15 Gl.18 18 14 96 9708.1 -.35 1Y1._?

1189,11 -17.49 44.]4 914+49 101.11 9 18 99 16_9.1 -25.59 36.1J

4087.94 4.45 159.9§ 919.S8 _.41 18 14 lG 9467.9 .48 ]59.91

1011.77 -_0.41 19._ 919.J4 106.49 4 49 Z] 1411.8 -Z?.85 15.01

9_07.11 ?.0I 146.07 918.00 56,46 _0 19 6 3507.1 1.55 139.81

OZFFER[NTIAL C¢_ilII[CTICIq8 N|0-C4_J_IM[ [IC_CUTZON ACCURACY ORBIT OETERNINAYION ACCURACY

TO[ -.9970 TRA -.9561 TC3-5.8877 8AU 1.0595 IGT 4155.0 IGR 457,1 889 l|9.8 ST 744.1 IA 184.4 S8 18Y.8

RO£ ,|ilZ RIIA .0148 RC_ -.5748 FAU ,0819_ lilly .??31 _ .8111 RTF .9049 CRY -.7838 CRS .9605 Cat -,6888

F0[ -.9975 FRA .;4|1 FC3-9,4111 9V 14518 _ 4977,4 _9 .1709 RI9 .9057 LSA 787.1 USA 121.6 SSA 56.1

BO[ .)794 MA .9585 9C$ 8.0151 rip -?OZ _GI 48.4 _G_ IM,7 TNA 4,96 ILl ?58.4 ELI ;11.4 ALF 168.76

LA_NCN OAT[ NAY |0 ii_4 FLIGHT TIN[ 156.00 ARRIVAL OAT[ OCT 13 1964

_[LIOCE_RIC CON1¢ 0|ITK[ iS|.lTf

RL 151.O8 LAL .00 LOt. II_.$7 VL It. S10 GAL -3.10 AZL 91.39 HCA 111.99 I_A 115.9J (CC .10689 IN( 1.3SOZ vJ 19.49!

RP 107.84 LAP .81 LOP 91.IH| VP _7.S?S GAP I.S? AlP 89.01 TAL 191,09 YAP 54.84 R¢A 98.87 APO 151.95 Vl 95.106

RC 155,|91 GL -I0.01 GP -13.11 ZAL 110,H lAP 157°|5 ITS 3_T.59 ZAI[ 191.49 £T£ 191.49 ZAC 84.15 [TC 168.98 CLP-181 .51

PLAN_TOC[NTR|C C_NIC

C$ 11.814 V_ 3.510 OLA 11.19 lk 101.]3 MAO 9567.5 V_L 11.518 PTN 1,03 _P 1.137 OPA 10.18 RAP 11D.87 [CC l.l;ll

LNC_ AZNT_ LKN Y|14{ L-I TIN( |NJ /.AT INJ L_IG |NJ MY AK IN| AZNTH |NJ T|N( POCST T|N IN| l LA_ IN| t LONG

_O.O0 | 48 _ 1_O9.10 -15,41 eO,(l_ _9,98 101,94 I _O 18 1_O8.1 -19.98 _Z.?4

i)O,O0 18 58 48 4_Hi?,04 S.40 III,M 311.19 91,11 18 9 93 3?8?,0 1.64 I74.8P

IDO,00 3 JI 10 _3.47 -H,41 _.?S 311,04 104.44 9 93 14 |913,5 -Z4.11 31,67

100,00 11 11 41 4114.10 1.35 lt3,00 311,?? I0,?) |9 _ 94 9514.9 Z.41 ;51,44

ll0,O0 4 M 3? 11tS,49 -!_,1_ ]9,19 315.11 109.$t 5 1| II 1385.5 -18,41 IJ,18

J10.00 ]9 9 51 _S$.l_ 9,93 J49,98 _0.15 59.94 10 11 48 9995.1 4,4D 141.96

01FF[_[NTIAL CQtRI[¢TION8 NI0-C.Ot/RII[ [X_CUYlI:N A¢CUI_ACY ORg|T O[T[RN|NATION ACCURACY

TOIl -.448? TRA -.8891 TCA-$.IJ4S 944J 1.0749 IGY 4?34,9 IGII 44?.9 I83 114.9 9Y 841.9 IR 181,8 98 931,5

ROll .1101 /Ilia .0NI RC3 -.$585 FAU .04149 RtlT .7419 _ ,1'7_ RTF .9038 CJI'T -.8785 CR8 .9549 CST -.??18

FO[ -.9781 FRA ,1974 FC3-3,3151 9V 14745 _*_ 4755,? _9 .|4_O RI3 ._049 L$A _00.8 USA 113.9 8SA 95.?

80[ ,4845 MA ,8898 9C_ $.1395 FgP -84 I81 4?48.3 _ 19'9.? THA 4.09 ILl 850.0 ILl 90.3 ALF 188,51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCN GATE NAY 10 19154 IrLlr,_T ?IN£ 151,00 ARI|¥AL GATE O(T 15 1964

_[LIOCENTRIC CONIC

RL Z51.OJ LAL .DO

R? 107.il LAP 1.10

NC 197.Z3_ GL o11.43

PLAN_TOC[NTRIC CONIC

C3 lZ.iTi VHL }.560

LNCN AZMTN LNCH TZN[

90.00 2 14 ZO

90.O0 1e 52 41

IDO.O0 3 40 54

IDO.O0 11 ¢ 41

150,00 5 0 55

I10.00 1_ 5 13

OI)TAk'(£ 464.001

LOL _9.37 VL 2i.454 GAL -E.?2 AlL 91.53 _A 225.43 SNA

LOP 95.19 VP 37.543 GAP 8.93 AZ@ U.t3 TAL 1_0.42 TAP

GP *12.65 ZAL 117.64 ZAP I SJI.$I ITS 3Z?.DZ ZA[ 131.50 [rE

125.55 [CC .Z0860 INC 1.5Z94 V] r9.491

56.25 RC4 91.36 APO 151.74 V2 35.£15

]90.59 ZAC 65,$5 [TC _$?.82 CLP*162.54

0LA 10.49 RdL 111.O5 RAO 6507.5 V[L 11.579 PTH 2.0_ VNP 6.344 0PA 10.96 RAP 113.27 £CC 1.2005

L-1T|l_ IN] LAT IN] _ IN] RT A$C XNJ AZMTH |MJ TIN( PO CST TIN IN] 2 LAT IN] 2 LONG

Z44_.49 -24.3? 96.45 3Za.16 104.89 Z 55 3 1842.5 -22.01 48.53

44Z3.59 7.19 |14.3Z 324.69 62.54 18 G Z5 _23.6 5.48 177,83

2163.32 -25.37 )5.61 327.85 106.56 4 16 57 1563.3 -22.19 27.69

4|77.tt 6.Jl 165._ 324.19 61.15 19 11 _6 35?6.0 4.Z0 159.36

191_.71 -2t.03 15.59 3Z4.t6 110.41 5 32 5Z 1312.? -25.00 ?.Y3

4(X)1.37 10.52 151.11 3Z2.74 57._9 _) 11 54 5401.4 6.13 144.76

ORBIT OETENNINAY|ON ACCUNACY

ST 959,0 SR 201,1 $$ 376.4

CRT -.9335 CR3 .9466 CST -.8331

L$A |029.3 NSA 202.6 $SA $$.2

[41 977.4 [42 69.? ALF 168.85

OirK[RKNT/AL CCilRi[CTl(:ml

TOE -.5415 TRA -.71r44 TC3-$.4197 IAU 1.0117

RO[ .1240 RRA .043? RC3 -.5451FAU .04731

F0[ -.4177 FR4 .2414 FC_-5.230t 81i_ |S042

BO[ .5555 11414 .7117 K3 1.4411 F_P -672

NZ0-¢(:IMIM[ [X(CUTI(_ ACCURACY

SGT 4019.0 lr_l 442.3 SG5 210.1

RRT .?017 Rmr .7326 RTF .9038

4151.3 R23, .1271 R13 .9043

SGI 4129.£ S¢2 311.4 THA 5.74

L_¢M OAT[ NAY 10 HN[,4 IrLlr,_lT TIN[ 110.00 ARRIVAL OAT[ OCT 17 ID64

PH[LIOCENTRJC COd|C

RL 151.01 LAL .00

RP 107.51 LAP 1.£1

RC 151.£_0 GL -12,Y0

PLAM[?OCEN?R/C CONIC

¢3 I£.513 _ 3.33t

LNCM AZNTN LNCH ?IN[

90.00 Z 3P

90.00 16 SO 6

100.00 + 9 3

100.00 11 ? tO

J10.00 5 Z3 •

i10,00 11 5 42

OISTANC[ 419.110

LOL _9.37 VL 21,51t7 GA_ -2.3Z A2L 91.69 _K_ 229.07 ImA

L¢_ _1.43 V? 57.5|0 GAP 9.11 AZP _1.19 TAb I11.79 TAP

GP -11.77 ZAL 114.50 ZAP |S_.I$ (T$ 3_1.09 24[ 131.50 [?[

125.19 [CC .21054 |_C 1.689t vl 29.491

5?.85 RCA 58.14 Alto 151.55 V2 35._2Z

|19ol2 ZAC 66.43 [TC 267.27 CLP-165.54

0LA g.?l RAL JJ3.1NI RAO 151?.5 _I[L 11.972 #fH 2.02 VHP 6.460 0PA 11.57

Lol .T|N_ INJ LAT |NJ lONG |NJ Nr ASC |NJ AZI4TH |NJ TIN( POCST TIN

t_MI3.95 -23.£1 $2.4& _30.£4 10t.60 3 it JZ 1763.5

4477._4 1.17 117.51 $27.33 63.00 11 4 45 M??.3

2|07.44 -24._9 3J.14 321.91 J08.04 4 40 IZ 150?.4

42111.17 9.76 14141.12 3_1.95 61.ll 19 17 39 3_26.7

Jit3.41 -_6.t_ |2.L_I 3_1.17 JJZ.04 5 54 6 JZ63.5

4045.40 12.|3 153.S0 323.44 57.79 ZO 13 6 3445,4

DI_ER[NTIAL ¢CWJI_C_IC_I_

TOE -o634? TRA -.6571 TC3-9.9171 BAU i.|0_12

ROJ[ .1261 lIRA .0535 RC3 -._29 FAU .045J4

TD[ -.4520 FRA .ZlH_3 FC3-$._207 B_P 153_2

10[ .6475 MA .6100 |C3 1.1J93 FSP -651

_I0-COU_9_ [XI[CuT,ION ACCURACy

I_1' 4101o3 N 431.0 663 _5.5

R/e? .1?90 _ .693. _ _?F ,904J

st,8 4920,9 1123 .109? hi3" ,p046

JG| 4910.3'1f_ 323.3 THA 3.47

RAP 115.59 £CC 1.2061

/NJ 2 LAT /NJ £ LONG

-ZO.?8 44.69

5.18 180.84

-Z1.5_ 24.08

5.90 162.17

+23.59 4.60

?.?9 14?,10

ORBI? OEYERI_/_A?J_ ACCURACY

ST 10t6.4 SR _09.4 S$ 418.2

CR? *.9675 CRS .93#0 C$_ -.8Y67

L$A ||66,5 NSA 192.2 S$A 34.9

[LJ JJ05,J ELZ S2,J 4LF 16_.4J

_MUNC_ 04r£ N_r 10 1_64 rLl_,_r rf_ 162,00 ARRIVAL OAT( O(:T |_ I_44

N(LIOC£NTR_C CONIC

RL 151.0| LAL ,00

RP 107.57 L4P 1.45

RC 1@1,333 G_ -13.14

PLA_TO_[NTR_C (ONIC

C$ 12.431 V_L _.526

_NC_ AZ_TN LNCH Yll_

90.00 5 4 13

90.00 J0 4_ 42

10(3,00 4 28 57

100,_0 J_ 6 3_

110,00 5 44 57

110.00 11 Y

OI$tAI_I_( 473._03

LOt. P_9.57 VL 26.341 GAL -I.92 4ZL 91.14 14CA 23_.31 S4q4 124.65 [CC .21266

LOP 101,66 VP 37.47? GAP _,38 AZP 1_.1t ?AL 1_7.|_ TAP 59.44 RC4 9t.30

GP -1|.00 ZAL 111.Z6 ZAP 161.01 ITS 321.05 ZA[ 131.50 IT[ 189.16 ZAC 6T.42

0L4 ?.0_R4L 116.61RAO 6567.5 VEL 11.56t PYN 2.02 VNP 6.592 0P4 IZ.03

L-i TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TI_ POCiT Y/N

Z5ZI.33 -22.16 46.82 332,55 106.10 3 43 2 l?ZO.3

4521.42 J0.46 1_O.57 330.19 63.54 JB 4 11 39Z9.4

Z055.04 -Z$.lO 2t.37 552.21 109.52 5 3 12 1455.0

4_77.94 J$.35 J?].6Z _2t.73 6_.|6 19 17 57 3677.9

181?.21 -Z5._O 9.23 331.13 113.47 6 1514 |_I?.2

4011.53 13.6_ /55._8 321.36 39.3? 20 ]5 17 3419.5

INC 1.9356 vl Z9.4JI

APO 151.40 ¥! 35._21

(TC 266.71 CLP-164.51

RAP 117._5 [CC 1,_046

INJ t LAT INJ • LONG

-19.48 41.17

-20.22 20.75

?.53 J_4+9|

• 22.F.0 I.Y3

9.40 149.40

ORBIT DET(RNINATION ACCURACY

ST 12Z1._ S_ _17.? SS 45Y.?

CRT *.9833 CRS .9277 CST -._070

LSA 1)09.7 N$A 162.4 SSA 34.6

ILl 1240.5 (42 59.1 ALr 170.05

GiTFER[NTIAL C_RECTIONS

TO( -.?2_ TRA -.5373 TC3-1.7410 BAU 1.1236

R0( .1324 RRA .0_341RC3 -.5191FAU .04295

FOE -.48Z2 FR_ .34_6 _C3-2._12 BSP 15512

80( .7400 MA .5411 1C3 9.7610 F6P -644

NI0-COU_IM[ (X[CUTION ACCURACY

_T 4977.2 SCA 437.3 SG3 ZOO.6

RNT .$.60Z _ .6534 RT¥ .9043

4994.4 R23 ,0934 R15 ,9047

SGI 4915.1 $02 335,4 THA 5.23

LAUNCH OAT( N4Y 10 1_4 FLIGHT TIN[ 164.00 ARRIVAL OAT[ OCT 21 1964

HI[LZOC[NTR/C CONIC

RL 151.08 L4L .00

R? _07.55 L4P 1.62

RC 163.351 0L -14.65

PLAN(TO((NTRIC CONIC

C3 1_,406 VHL. 3.62_

LNCH AZNTN LN(H T_N_

90.00 3 28 46

90.00 16 41 16

IOO,00 4 52 42

IO0,O0 18 T 2

1/0.00 6 6 31

JJO,OO 1_ 9 £3

OISTANC( 481.3_O

LOt. s_t.37 VL _.2t5 GAL -1.49 AZL 91.07 PICA 255.55 MAA

LOP 104.110 VP 37.444 GAP 9.67 AZP _8.9t TAL 165.47 TAP

GP -10.AZ ZA_ 107,tl ZAP 112°_3 (TS 327.85 ZA( 131.49 (T[

124.50 [CO .21491 [_C 1.9690 vJ 29.491

61.02 RC4 _?.74 A_ 151.27 vZ 35._35

!t9.59 ZAC 68.33 (?C _66,15 CLP-165,46

OLA 5.46 NAL 119.13 NAO 8567.5 _1[L 11.567 PTH 2,02 W4P 6.'F12 OPA 12.36

L-| TIN[ |NJ LAT [NJ L_NG |NJ RT ASC _NJ AZ14TH |NJ T|_ P_) CSTTIM

2271.30 -21.02 "45.43 335.10 109.43 4 6 43 1676.5

4310.eO 12,00 193.55 333.27 t4.16 II 4 37 3980.6

2003.63 -21.94 25,16 334.?4 110,t3 5 26 ? 1405.6

431_1.51 12,17 174.42 33£.8_ 62.79 19 Ig 9 5?26.5

1773.57 -Z4.3t 6.42 333.12 114.75 6 36 24 1175.6

4J31,53 |5,LP0 |91,27 331,41 59,01 tO 18 14 3531,3

0/Fr[RI[NTIAL C_R[CTZCS_J

YO£ -._3J ?RA o.405_ ?C3-t.14|3 8A_ 1.1371

RO( .t370 RRA .0?44 Re3 *.5044 rAU .04071

FO[ -.50_J FRA .3_R5 XC3-2.143_ B.SP 157_

IO( .S_45 _QA .41_ tC3 6.6599 liSP -627

RAP 120.34 [CC 1._042

|NJ 2 LAT INJ Z LC_AG

-IB.18 37,91

0.43 16_,69

-16.91 17.68

9.15 167.65

-Z0.85 559,0?

10,96 151,71

GRI|T 0(T[RNINATION ACCURACY

ST 1361,3 SR ZZ6.1 $$ 493.8

CRT *.9181CR$ .9]66 CST -.9Z88

LSA 1454.9 NSA 173.5 $$A 34.3

ELI |5?9.5 [42 54.5 ALP ]70.67

NI0oC(:XMS£ EXI[CuTION aCCURACy

6GT SO45.5 S(,R 4_4.? SG3 1_5.6

RRT .1052 RRF ,6|42 RTF .9049

}_J 5014.4 R23 .0tl0_ R13 ._OSZ

S01 5052.5 $02 34?.2 THA 5,0J

J893



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1 19645

LAUNCH DATE NAY 10 l_JNb4 FLZGNT TIN£ 106.00 ARRIVAL 0ATE OCT Z3 1964

I'_LIOCEMTII( COMIC 0|$TANC£ 417.15D

nL 151.01 LAL .00 LOI. _I.$7 VL Zl.Z30 GJL -1.0• AZL It.09 H CA Z$1.7g SIAA

+P 10Y.53 tap i,71 LOP 10l,l+ VP $7,411 •IF t.H AZF M.tZ TAL 115.tl TAP

RC 115.319 GL -1S.74 GP -9.73 ZAL 104,4J ZAP IS5,35 ITS 387.A7 ZA£ 151.4| EYE

PLA_TO¢[NYmJC CONIC

($ It.IS| VHL 5,511 OLA 5.li IAL ]ZZ.14 IAO |St?.] V_L 11.$t9 PTH Z.0Z VHP

LIK.N AZMTH LKN TIR L-! TIR |MJ kAT IN| LCNG IN| IT AK |MJ AZMTN

i_1.00 $ 5] I$ 1817,11 -11,87 At,It 3]?,tt 110.60

DO,OO 11 4¢ 40 465_,45 J].4t JH,54 511,57 14,11

100.00 S 11 tt ItSI,N -IO.78 tZ,|t 5]?,50 111,99

100,O0 18 • it 4574.81 14,51 1??,14 311,14 IS,S0

110,00 I _• 41 1751.5t -Z].19 ],•_ 519,51 IIS,•S

|10.00 18 11 18 41?4,11 |+.M I_.R 334.15 S9.71

OirF[REMTIAL C_KCTIO_ MI0-CA_JmK [X[CUTION ACCURACy

TOt -.9£30 ?HA -.IMt TC3-6.000? 8AU I,ISZ0 SGT 5]14.£ B 48.• DG5 |90,?

N0[ .14|? _A ,0051 RC5 -,4111FAAJ .0511? _T .S_/ _r ,§?54 •TF .90S?

tO[ -.SS]t rm& .4451 FCS-t,M?? 8_P 11045 _ 5|5/.1 _5 .0_7 RJ2 ._059

80[ .95_ MA .1711 1¢5 1,t178 FI_ -i15 $G| SIZO.5 _*_ 551,4 THA t.90

I14.17 [CC .Zi155 INC Z,09_5 V| 19.491

6t.II •CA 97,16 APO 151.17 VZ 55.141

188.09 ZAC 69.18 [tC _65.60 CLP-166_39

t,049 0PA 12.55 RAP 181.74 [CC 1.Z050

IN| TINt PO CSY TIN IN| Z LAT IN| Z LONG

4 )0 _1 16t7,8 -16.89 34,17

19 5 51 1031.4 9.99 189.61

5 49 ! 1559.0 -17.61 14.81

19 tl 7 5774.9 10.69 I?0.37

6 57 58 1158.4 -19.5Z 556.61

• 0 tl 51 3574._ 18.54 15_.05

ORBIT OET[RNINAT|ON ACCURACY

ST 1511.1SR _34.0 SI 5Z9._

CRT -.9959 CRS .9055 CST -.9458

LSA 1109,8 MSA 116._ SsA 35.7

ELl |5_1.t EL8 _8.9 ALF 171.38

LAUWC_ OAT[ _AY 10 IIN_ IrLIG_T YZN( III,•.00 ARRIVAL DATE OCT 85 1964

H(LIOC[MTRI¢ C_!¢ 0IIT_MC[ 49/.|_t

RL 111,01 LIL ,OO L_ _1.5! +L |1.171 GAL -.tJ AlL II._1HCA £4/.04 _A

RP IO7.5£ LiP !.85 LOP 111.59 VP 37,3?Y GAP 10.L_l AlP 11.1_ TAL 11/.]5 TAP

RC 11?,51| GL -11,5| GP -8._1ZAL 100.8? tAP |IA,N It1 _1.91ZA[ 151.41 IT[

PLANC_OC[mTRI¢ CONIC

C$ 18.511 V_ 5._41 0kA

LN_ +lmtm LNCH YI_ L-I Y|N[

_O,00 4 J? ST IJ_0,?_

• 0.00 19 A8 45 At_/._

100.00 S A0 1 1114.H

100,00 11 10 I 441],51

110,OO I _O 44 199].9?

110,00 19 1_ 4• 4_|?,57

0|FFK_fl[NTJAL C_W_[CT/ON_

T0(-1.0111 TRA *.1|18

R_[ .1411 #RA .OHJ

rD[ -.g5?£ FR_ .AtL_

80[ 1.0570 MA .1174

113,_4 [CC .£t0t5 INC 8.8079 vl 89.4_1

_4.19 RCA 91.56 APO 151.11 v8 $S.846

I•?.SS ZAC 69._ [TC 86S.01 CLP-Ie?.31

_._O NAL 1_1.14 NA0 lSl?.5 VI[L 11.575 PTH _.0/ mP 1.995 0PA It.IS

IN| LAT IN| _ IN| RT AS(' IN| AZNTN IN| TIN[ PO CIT TIN

-11,?] _.$S 540.8? Ill,13 4 53 58 1510,8

]4,94 11_.57 $40,01 15,11 19 ? 47 AOit,3

-19,1] 11.4| ]40.4• 115.01 I 1! 5t 1515.O

ll,lJ l•O,lO 339.N 64.30 19 15 44 3_85,3

*_l,O_ 1,45 359.£9 111.15 7 19 S7 1095,7

11.15 115,II $51,51 IO.5t _0 t+ 9 3617.4

MIO-CCI_I_ [Z[CUTIOM _CCU_ACY

TC]*1.9114 |_ 1.1151 lot 5179.7 S_I 41?.A SOS 191,1

R¢5 -,4t9? FAU .051_$4 /flit .5551 R_ r .5571 •TF ,_0G7

r¢]-£,SJ_O! 81P ISlS5 SGAI 5198.t Rt3 .0583 R15 ,9019

1C3 1.9£75 FSP -59• SO! 5115.1 SGt 3641.9 YHA 8.10

NAP 18g,l& [CC 1.8071

|NJ 8 LAT INJ 8 LONG

-15.63 58.05

I/.53 19Z.51

-16,35 IZ.16

IZ.Z3 17_.15

-|8.84 354,_$

14,09 159.44

_l_8|T O[TERNINAT|ON ACCURACY

IT 11_5.5 _q 841._ $S 565.S

CRT -.979_ CRS .8943 CST -,9575

LSA 1?67.0 NSA it0.5 SSA 33.0

£LI 1618.0 ELZ 49.Z ALF 171.91

LAUNCH OAT[ NAt 10 1964 FLIGHT TIME I?0.00 ARRIVAL OAT[ OCT _? 1_$4

NELIOCENTlIC CONIC

RL 151,01 LAL .00

lP I07.50 _AP _.10

IC 119,$$1 GL -I?,11

PLAklYO¢EmtmlC CONIC

C5 I_,101 VNL 5.S?9

LN¢_ AZNTN LKN TIN[

_O.00 4 41 56

_.O0 11 51

fOO.O0 l 5 341

100,O0 11 18 85

110.00 ? It 41

110.00 11 11 SO

OIITA#C£ 49|.597

LOt. _9.5? VL 81.188 _AL -.14 AZk It. St HCA 845.89 SNA 183.51 [CC .813_4

LOP 114.15 YP 3?.MS GAP 10,5t AZP •9.0_ TAL 180.49 _AP IS.?? •CA 9_.94

_P -8.74 ZA_ 97.40 tap |95.55 IT• 311.|5 ZA_ 151.48 IT[ 117.81 ZAC ?0,74

OLA .7? RAL 1Z9.40 RAO 1547.$ V_L II.5|A PtH t.03 VHP ?.115 OPA ||.+l

L-I TIN[ INS LAT IN| LOnG IN| It AS¢ IN| AZNTN IN| TIN[ PO C•t _1N

8157.tt -17,tt H.14 ]44.0? tit.S5 5 I? 53 |557,t

4755.19 11,34 _O|,15 _],11 H.S$ 1t IO 19 4135.3

1175.4141 -19,51 11.1_ ]45.17 115.10 I 54 51 1173.7

4471.07 I?,t] 113.05 34].]8 15,19 IS £1 5? _•7£.I

1157.41 -_0,19 551,_5 _4/.45 liP,t9 ? A0 19 1057.5

4111,05 19.S9 115,?I 34_,14 11,41 _0 50 51 3161.0

OJFF[fI[NTIAL C_IRICtIONI

Y0[-1.1515 TRA .047_ YC5-i.|•t5 6k_ 1,1110

RO( .1511 RRA ,lO_S iC] -.4510 FA_ .014_

FOE -.5140 _RA .5514 FC5-_,_41 9_P IN54

BO[ 1.141t MA .1115 9C3 1.19?_ Fp -40/

N/D-C_U_I_ EXECUTION ACC_IACv

IGT ]£S].l IGI 4_.4 I_] 18£.5

• lY .SO3t _r ,SOl] RTF .9107

5£71.A _/3 .0415 R13 .9101

|IGI 5_57.t _ 571.5 ?HE t,4t

INC 103165 VI _J.4_1

APO 151.01 V8 35._50

ETC 864.51 CLP-168.ZO

RAP 187.59 [CC 1.810_

IN| 8 LAT IN| _ LONG

-14.41 89.43

15.03 1_5.54

-15.15 9.70

15.74 175.97

-17.08 35£.84

15.6Z 151.99

_81T D(T(_AINATION ACCLMACY

ST 1888.9 SR f41.3 $1 59f,1

CRT -.96_1 CRS ,8957 CIT -.9676

LIA 1_54.0 NIA 155,8 SSA 51.9

ELI 1944.S ELI 61,0 ALF 178.50

LAUNCH DAY( NAY I0 lIH_4 FLIGHT TIN[ 178.00 ARRIVAL 0ATE OCT 89 1984

_[_ |OCENTRI C CONIC

nL 151 .O1 LAL .IX)

RP lO?.at LAP £.£5

RC 171 ,89_8 GL -17.11

PLAN8 TOC(N?R| C C4_1| C

C5 1].|30 _ $.114

LN_ *_8_TN L_¢N TIN[

_0.00 5 9 41

90.00 11 S] M

IDO.O0 I 87 1

100.00 18 15 1•

IlO.O0 ? _ M

110.00 19 /A It

L<_. 11t.57 VL

LOP II?.18 VP

GP -9.5] ZAL

0lit+NEE SO4./_

_1.094 GAL .)S _ZL t_.A/ _C& /A4.53 S_a 1_3.19 [CC ,t81AI

57,_0_ GAP 10.11 AlP 19.JI TAL |?•._/ TAP 17.54 RCA 15,19

85.10 lAP 116,30 (T$ 3_5.11 ZA[ I$|.At [_[ 1•1,91Z_C 71.47

0£_ -,71 _ 151.?1 NAO IS17.5 ?EL |I,SH PTN t.05 VHP ?._05 0PA 18.55

_-| YJN[ |NJ LAT |NJ L_NG |NJ _T A•C |NJ AZNTH |NJ T|N[ POC�T T|N

L_I.S? -!1.54 _4.15 _?.41 !1],]£ 5 A! 5 IA91.1

47•4,15 I?.?J _OS.I! ]4?.?5 67,5A 18 I] 15 4114.7

1_$5.15 -]?.4] 14.SJ 547,01 114.|? I S? 44 |155._

45/|.1| It.t| |1t.05 _7.5/ It,J? 19 30 40 591J.8

11184.00 -I1,1/ _S?.L_ _45,110 |18,44 • I 41 I014.0

4305./_ /1.01 1141.40 _41.09 I/.39 _0 31 4 5705.Z

01Fr[RI[NT|A_ C..aI_(CYJ_N•

TD(-I.8451 TRA .II•] TC$-1.7t1? tA_ 1,1||]

RO( .1511 _A .!|_0 _C5 -.4141 FAU .05_54

FD[ -.9958 FNA ,51L_I FC5-_.J411 •lid |IN8

IO( 1,1551 MA ,1551 8C3 I.?748 F•P -91?

|NC _,4197 Vl _9,491

APO 15J.0_ V8 $5._5A

[YC 815.99 C_P-169.08

RAP 150.08 (CC |.8161

/NJ _ LAY |NJ _ LONG

-15,15 17.0_

_4.$1 198.59

-15,9_ 7.44

15.83 J71.86

-15.87 350.53

17.15 16|.4!

ORgJT O[Y(RN/NAY|ON ACCURACy

SY 1975.9 SR 857.2 $$ 619.8

¢RT -.956? CR9 ,8718 C•T -.9711

LSA 8078.9 MSA 15A.4 $$A 50.7

(LI 19Bg.Z [LZ _4.5 ALF 178.89

N|O-C_JRIM[ [_[¢UTlOm ACCU_ACT

H? 5/9|._ I_1 4_1.4 $15 J?6.1

RNT .AIS5 _ .At$t R?F ._017

I_ 53|0.0 R_5 .04_8 R15 .90•9

111 5t91.• _ 58?.• THA 8,8Z

1994



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUMCN DAT[ MAY 10 IJ14

*KLI(XENTIII¢ COItIC

liL 191.0# LAL ,00

lip 107.4# LAP _.}t
lie 173.ZZ_ GL -11,00

PLAN(TO¢[NTRIC CONIC

C$ 13.539 VNL $._03

LNCN AZMTN LNCN VDq

DO.DO 5 3O ¢

BO.O0 IQ 54 19

IOO.OO I SO 3O
IOO.CN_ 11 11 _I +

II0,O0 7 Sl •T

110.00 It •f I•

FklM4T tiN( I?4.00

OISrAN¢( S00.115

LOL _0.3T VL Z4.01S GEL .IS AZL 0•.S• M¢A •51.77 S_A

LOP 111.13 VP 37._78 GAP 11.11AZP 81.•1 TEL 177.18 TAP
GP -?.J• ZAL _0.50 ZAP I•7.Z0 ITS _)+68 ZJ_ I11.66 [T[

ARAIvAb DATE OCT $1 1966

1•t.68 (CC .£3000 1_ t. Sl•) Vl 19.49_

U,P_ RCA 64.4J APO 191.14 VZ 35.156

18•,36 ZAC ?Z,1• EYE 163.45 CLP-IAD.94

0LA -•.18 tEL l)l,0S RA0 •567,S vet 11.•17 PTM f.04 V_P

L-I TIN( IN| LET IN| L_AG IN| RT ADC |NJ AZI4TH |NJ TIN(
Z086.O4 -15.5• $1.07 551.06 113,96 6 4 Z•

48_1.3• 10.0_ IOI.0S 391.84 88.6Z 1• 16 SS

1701,H -1•,41 1•,M 350.•S 115.34 7 _) )0

4570.71 16.04 100,10 391.44 67o_• 16 )4 50

1560,43 -16.8• )SS.4• 340.$4 110.08 8 •$ 0
4340.03 J_P.36 171.13 )SO.•3 •3.47 •0 41 41

O|rr[I[NTIIL ¢ORN'4[_TIONI

TD£-J.SSYS YliA .4J•4 TC3-0.10)$ 8/_ 1.]_17
liO[ ,1•91 mlA .I•8• R¢3 -.3_10 WAU ,0_O43

t0[ -.IIAI tAR .••El FC$-I.0SSl 0_ o 16811

0De 1.3•7• INIIA .43_O 0CS 0.•154 tip -851

NIO-CGURJ£ [m[¢UY|ON _¢¢URACY
JIGT 9141.8 I_Q 4_.6 893 ]?J.)

_t .4111 g .4••) ITS ,_108

S$50.• J_) .0347 N13 .1106

_1 5)44.0 _,_ )JS.S TffA •.04

7.474 OPA I|,S? RAP 1)_.4S E¢¢ I.|_3_

POC•T TIN IN| _ LAT IN| _ LONG
1456.0 -lZ,14 £4o•1

119_,6 -1_,87 5.18

3070.7 16.69 181,8_
06S.4 -14.•0 34•.61

8749,6 1•.65 1•4.00

ORBIt DETERNINATION ACCURACY

_T _J•S.6 &R ••4.• $• 64_.?
CliT -.644• CliS ._•_4 CIT -.67S?

LSA _•31.• NSA 15S,1 •$A _9.)

(LI _140,3 (L_ 6•.• ALF 173._8

FLIGHT TIN| 176.00 ARRIVAL OAT( NOv _ 1664i.Ak)N¢N OAT[ MAY 10 1_

OllYAl_[ Sl$.tO$_LIO¢INTRIC C_81¢

liL 191.08 LAL ,00 kOL fli.17 VL •5.111 GA_ I.M A•L

IP 107.48 LAP •,S• LOP |•4.)? VP 37;•40 GAP |f,SS AZP

tic 173.147 GL -18.3S GP -7,6_ ZA/. 8•,SI lap 14,07 [7_

_AN(TOEENTSJC CONIC

¢) 14,1_5 Y_ ).738 DLA -_.S) RAL 110.4| NAO 031?.t V_L

LNQ4 AZMTN k_H TIM| L-I TIN( |NJ _AT
_O.00 S $) 53 L_O•4,87 -14,10

_0,00 11 St •5 4•11.•4 _O.•l

100,00 ? 1) _4 I?•?._O -15,47
IOO.00 18 •_ •4 41LfO. SA •I.L_

110.00 8 18 • ISH.O• -17.00

llO.O0 18 34 L_ 430S.O_ •$.74

OIFPRR_NTJAL CORf_I_C•|(_N_

tD_-l+4784 71A .40_O YCS-•,)ffS IU_ 1.1|0S
ND( .17_S NNA ,J_t RE) -.)?_ _44_ ,0•881

70( -.•]11 FRA .••S• _CS-|,71_J8 01_ 170_0

IO( 1.4•8S IMIA .•1)• IC$ i.4101 r_P -S43

_.•1 ffC_ •SS,O• _A 1_.S? (CC .•3381 1_ _.$184 VI _.461

_.)_ 7/_ I TS.40 TAP TO.SO NCA 08,01 APO I81 .E£ V£ $S.ES•

)_,$_ •_J[ |_1,S0 (Y_ 180.3J •AC 7_,37 (7C _•£._4 CkP-I?O,80

lJ,liJ PTH •°04 V_P 7.•$• 0PA 1•.11 RAP 134,86 [CC I._3•5

IN| LONG IN| NT ASC |NJ AZNTN IN| _1141_ PO CST TIN XNJ _ bat IN| _ LONG

_.01 $94,01 lid.S0 8 _7 _ 14_4,6 -11,I$ _£.8_

ll•,)l 3SO.If 66.10 10 _ 83 4•8•.• 17.34 _04.87

10,4? 154.17 115.90 7 AS _ 1187.8 -11.86 3.53

|0•,•$ 153.74 M.44 16 36 •S 40•0,5 10.10 164.84

)53.8• $$).O3 /16,•• 8 44 8 _•.0 -13,_£ $47.08

|7).05 )$4.$$ •4.•5 •0 47 41 97_5.I _0.13 146.47

NI0-COU_M [•|CUr/ON A¢CU_ACY O_Blt OtY(melmrloN A¢CURA¢+

_7 S_0•.7 _ 4341.8 8_) 1tlt.6 IY •••S.S SR 27_.1 •• 8•8.8
RIIT ._P•• _ ,)_05 RTF .6J)Z CRY -.6316 ¢RS .8S41 CST -.9•30

_d_ $410.S A_) ,0•80 RI) .0138 LSA _30•._ N•A JSS._ ISA Z?.6

• GI 5195,5 •G• 40•.$ THA 1.•6 (LI _Z86.S (LZ 98.1 4Lr 175.65

LAON¢_ DATA NAY 10 19•4 FLI&_T YI_ 176.D0 ARRIVAL DATE k+ov 4 ]664

I_LIOCENTIII¢ CONIC

liL 191.08 LAL .00

lip 107.47 LAP |.IS

lie 177.O45 GL -1•.51

P_AN(TOCENTRIC CONIC

C3 14.1•• VNL 3.•51

_k_H AZNTff LNEN TIN(

tO.OO • 1_ 13
im.oo 17 Z 83

1D0.00 • _ JO

100,DO II _l 31

110.00 • 10 I?

110.OO 16 _8 St

01STANCE S_1.£16

LO_ S_9.3Y VL _5,611 GEL 1.0_ AZL B_.?I NCM _53._? _46 I_t.Z6 (CC .13794 INC t.T0S6

LOP 11?,6_ VP 37,_08 GAP 11.91AZP 01.48 TAL 1?).01 TAP Y_,08 RCA 68.17 APO 151.36

6P -?.SZ ZAL Jt.JHJ tap 1_J._0 [TJ _0,?1 ZA[ ISl.Sl (T( J•&.0• zAc 75.54 ETC _81.43

OkA -4.84 NAL 14_.?Y RAG 0867.6 V(L 11.471PTN _.OS vNP 7,64D OPA 11.79 8*P 15?.33 [CC I._440

L-I TIN( IN| LET IN| LON_ IN| lit Ate IN| AZNTH |NJ TIN( PO CST TI N IN| _ LiT |NJ _ LONG
1004,3O -13.11 £7._P _$8.T1 JIS,0$ 8 50 £? I_64.S oi0,£0 £1.O5

4t40._ •1,4• IJS.M .S6 71,07 68 •5 1_ 4)40.3 11,61 ZOli,ll

1738._7 -J4.O• 8.78 )SO,_S 118,17 8 S 18 111_+3 -JO,_• 1._

4070.88 ••.44 168,47 .10 $0,71 16 44 _1 40?0.6 16,47 187.SZ
194•.01 -1?,09 15_.41 )$0,I? IL*O.O? 0 4 50 64£.0 -1_.9i 845.75

4440.98 _S.O) 170.•S 150,03 $5,63 _D 54 0 _140.6 _I,5T 160.41

ORBIT 0ET(RI4|NATION ACCURACY
It _417.0 SR _76,7 S• 119,1

_T -,6_1D1CNS .04_5 CAT -.986_

LS& _5_4.0 M84 1S4,6 SSA _$.Z

(LI •4)0.7 (L_ 108,_ ELF 173.91

OIFf(I[NTIAL COI_I_(TIOII

;O(-J.iOt| IRA .8171 T¢3-1.|414 |_U l.|lll

liCq[ ,lllS NNA ,144 RE) -.$401 FAU ,01?07
FOE -,•40_ fWA ,7077 FC$-1,5808 OSP 17Lq_7

80( 1.•131 _WA ,8_ IC$ 1,15•8 FV *•SO

NI0-COURI£ (_rCUTION A(C_ACY

J&T 341•.0 SGN 4)7.6 $83 I_.4

RItT ._o mY .3548 RTF ,6183

5454.5 mrs .Otto RI3 .6154
_1 5430.• _ 407.1 TNA 1.68

vl _9.491

v_ 35,_60

CLP-ITI,&4

LAU_m OAt[ _Ay 10 11141+ FLIGHT ?JN( J00.O0 ARRIVAL OAT[ NOv $ 1P64

_[L IOC[NTRI C ¢ON|C

RL I91 .Of LAL ,00

;IP 107,4• LAP •.?•

tic I78.115 6L -II.SS

P_AN(TO¢[mTRI C CmlC

¢3 19.t41• V_ 3.1_1

LNCH MZ_Y_ LKN TIN(
10.00 • 40 •

I10.00 17 0 4.*

IOOo00 7 Sll 111

100.00 iI 30 Sl
110.OO 8 0 •

110.00 10 45 40

0IITANC[ 5•0.?_

LOL J_.17 VL _5.0_0 6Ak t.40 AZk t_.00 _C_ •41.51 S_A 1•1.07 (CC ._4_41 INC _.?|S• Yl _t.491

LGI u' 13Ooi? VP 57.1"/1[} GAP 1•.1_0 AZP 00.S_ ?AL 1•_.1• TAP ?_,l? RCA O_.40 APO 151.5S V_ $5.Z60

GP -?,06 ZAL 70.4• _AP IH./_ IT) )!1.70 ZA_ 151.5• (T( 188,8_ ZAC 74.•1 (TC _61.68 ¢LP-1?_.47

O_A -0.11RA_ 141,11RA0 IS••,• V[L IJ.?08 PTH _.0• VHP 0.D40 OPM 11.40 NAP I80.76 (CC 1.15•I

L-I T|M_ |NJ kA1 |NJ _ INJ NYAIC INJ AZNYN |NJ TIN( PO ¢8T tin |NJ • LATINJ t LONe
IH?,S• -I•.01 L_I.41 •.74 |15,4• ? I• 90 13•?,8 -_.36 16.51

411t)•.13 J_.S7 IJ1.00 ).JR ?•,44 J8 •6 84 4)9•.3 16.68 EJI.39

I?J4.SO -J),8• 7.13 •.•7 116,75 B •? 4 I|J4oS -10,J6 ,49

4710.14 •).58 IN.75 6.70 ?1,01 16 46 37 4110,6 Z0.76 191.0T

II•I.IO -11.10 351.L_ .04 I_,43 0 •S _? 6_I.• -I_,_S ]44.83

448•,30 •0.•7 170,•3 _.1_ 6?,)0 11 D 35 3418•.3 ZZ.9• i•_.13

NI0-C_t_II_ (_rcuT|ON AC¢_ACY ORBIT 0(T(RN:NATIO_ ACCURACY

I_T $4•1,1 _ 434.0 •G3 IS?.? 8T 1544.1 _ 18•.? S) •D4.4
NNT .)•75 NNY ,$1gS RTF ,017• CRT -.0090 CR8 .8368 C)T -.8887

SC4 6407,0 I_) .0|73 R|$ .OIT• kSA •850.8 MSA 157.0 SSA 14.6

IGI 547J,4 08• 4|_.• ?HA 1.51 (LI _S5•.8 [LZ 110.S ELF IT4,|_

T_[-l,ffP? TliA 1,0410 ?¢)-S,l)il I_ I._ftl

NO[ .If30 _A ,1_J) R(} -.)0_1 fAU o0•$_$

tO( -.II£I iRA .?SOY F¢$-I.$001 IV 17511

80£ 1.73•4 MA 1.0S30 883 t,8443 F8P -514
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAU**CH Q_T[ MAY IO IH4 rLJGHP Y|N[ IIZ.00 ERR?PaL DATE NOV 8 ,196,*

NIL IOIENTIrlC CO_i¢

mL 151.01 LAL ,00

mP |07.47 LAP Z.t?

Re Jl0.PIZ GL -18.41

PLAN(YOC[NTR 1C CONIc

¢3 Jl. 7Z4 _L 4.Oil

LNa_i AZMTN LKN ?1ME

tO.DO 7 £ 14

el.O• 17 10 4t

100.00 I t0 5

100.00 18 35 51

liO.O0 IIm 11

II0.00 II Sl 51'

oI rt[m[MPl.tL CO1#1[¢ t 10NIl

TO[-I,ISM yIIIA J,17lS PCS-S,SO41 _aU I.Z_l_3

1104[ .tO41 RRA ,144_ lC3 -.177t FAU ,0tSM

Ir0t[ -.lP?l rlA ,7111_1 IrcI-I.IPIO? liP 17173

80[ J.lYIO MA J.1t73 KS 5.5|Jl FV -SO|

OIITAIC[ 53Z. 3if

L_¢ _9.37 VL IS.lID GAL 9.Dt AZL 91.11 HCA 864.76 SNA Ill.a0 [CC .147ZP IN¢ E.8842 VJ 29.491

LOP I94.1E VP 97,135 GAP |I*M aZP 81,74 PAL 170.50 TAP ?S.IG tCA 81 .59 APO ISI.PG v2 3S.260

GP -8.11 ZAL 7S,_4 ZAP l?0,4t IT9 519.18 ZAE 151.55 EYE ]IS.t1 ZAC ?4.86 ETC 261 .45 CLP-IPI.IO

DLA -7.•1 IAL 141.41 RA0 15t7,7 V[k 11.751 PTH 1,07 VtlP 8.ESE OPA 10.95 RAP 14E.19 ECC 1.275 p

L-| TIN[ IMJ LAT IN] LCIIG IN] IT All¢ INIJ AIMTH IN] TINE 90 CIT TIN IN] 2 L4T IN] 2 LONG

It44.1? -11.14 _S.00 l.ll ]15.73 ? 54 59 1544.8 -9.88 L8.£1

S044,E9 _3ol0 •_.55 1.It' 73.18 18 54 55 4444.E 2l,ll 214.?E

Ill3,?E -|9,L_ l,I• t.38 117,05 I 48 19 1015,7 -9.49 559.51

4770,11 84.Q4 _08.00 1.51 7_.58 19 55 IO 4170.6 82.02 184.89

150S.0I -15.11 $50.5t 4,91 l_0.Yl 5) 45 15 SOS.0 -II.SE 343.72

459•. 0.J Z7,44 I l,lr. •8 1.4• U,PI 11 ? E4 595E. l E4,30 tPS.II

NI0-COUWlI[ [X[CUT|ON ACCANIACv ORBIT OETERNINAYZON ACCURACY

$87 SSOS,5 _ 455,1 JG3 153.4 8Y E664.6 SR E95.4 $9 P|8.5

mr7 ,•lL_ mY .PJ•4 RPF .9198 CRT -.89t34 CRS .8545 ely -.9lOP

IK4 5311,? R19 .01P7 R19 .9117 LS4 EPf0.1 NSA 159.r SSA 23.1

SGI 5507,0 _ 415.0 THA 1.53 ELI EePP.9 IrLE IE8.S ALF IP4.E9

LA_Cff DATE NAY 10 ]INI4 FLI_P PZ_ I•4,{X_ ARRZYAL DATE NOV |0 1964

_k IO¢[NPR|C CONIC

IL lS1.01 LAL ,00

_lP 10?.AI LAP 1.9T

lC Ill,ill GL -11,39

_AM[ PO¢INPRIC CONIC

¢5 17,1t3 v_. 4.1_

LNIH AZMPN LNCN f|lql_

90,00 ? 1_3 41

110.00 17 15 13

100.00 I 40 511

100.00 II 40 51'

IJO,OO I 5t 51

II0.O0 11 541 7

01FFI_[NPIAL CORRECT IM

TO(-I.IlIS5 TRA I.Sl4I T¢3-5.|470 _ 1.1375

RIX .•I?• lIMA ,JPAl fi¢3 -.•AIA IrAU .01J17

rOE -.llll 7lA ,II)M FCI-I,OSIT liP l?ll?

10¢ £.0079 MA | .5,341 los 5.15£I F_k o -410

DISTANCE 537,11_1_

LOt. hi,37 ¥i. ES.?lO GAI,. 3.71 AZL 0|,97 H(4 Z¢_I.OJ 11431 111.59 [CC .ES154 Ill E,9718 vl 29.491

bOP 137,$7 VP 97._ GAP 13.09 Al'P ID.SO pal 188.tS TAP 7G.lS ICA 90.79 APO 151.04 ¥J' 35.E59

GP -1,30 ZAL 78,31 ZAP IPl.II ETA 918,_7 EA[ |91.54 EYE 1t5,41 EAC 7S,S0 [PC El0.98 CLP-I?4.12

0LA -•,_P RA_ 15_,15 R_0 191?,? V_L II.•0d PTH 1.09 VHP 8.478 OPA IO,4S RAP I44.S_ ICE 1.2936

L-| 71141[ |NJ L_aP |NJ LON_ INJ RT AlC IN| AZNTH IN| ?IN_ P• CST TIN INJ • LAT IN| 2 L_G

Jl£l,40 -ll,T_ _4,00 !1.10 115.17 7 55 48 15_6.4 -8.it IY,le

S0_5. ?_ •4.53 _1,04 14.1? 75.39 I1 40 9 4415.8 EE.E8 118.09

1177.0_ -I1.?1 S.15 1O.S1 117.•|! 9 I 58 10P?.1 -B.�S 35t.38

48_0, $4 _5._ •05,45 14,34 74.04 _ 0 57 4810.5 IS.IS 19P.50

J 4•_,JI7 -I 5.31P 3d•.90 I,05 1_.91 10 4 50 198.4 -11°18 349.05

4577.11 _P.5_ I•5.ff ]3.8t 70,3I 11 14 85 3t77.8 Z5,$8 178.05

NIO-C_J_[ rX[CUTION ACCL_ACY ORI|T O[TERNINATIGN ACCURACY

3_T 53_,4 IGA 431,1 _85 149.1 ST SP7?_./_ SR 305.1 $S 7_9.6

RRP ._583 RRF .84ll RTI r .11•5 CJ_T -.8911 (RS .8308 C|T -.9925

I_ 3553,3 R•9 .00•l RI9 .1115 LSA 1877.9 MS4 1tE.8 98A 21.7

8G! 5S37,9 8_• 418.• PHA l.IS ELI E783.,S (L1 156.9 4LF IP4.dZ

LAUNCH 0ATE NAY 10 1944 FL|GHT TIN[ I18.00 _RRIVAL DATE NOV IE 1994

1_1.11ECC .ESOES INC 5.O591 vt E9.491

?1.47 NCA 99.83 APO 15E.38 vE 35.ESP

185.19 ZAC 76.14 ETC EGO.S4 CLP-174.94

N(LIOCENTnlC (_IC DIITANC[ S45.163

RL 151.08 LAL .OO LOL _99.5P VL E5.711 GAL 4.57 AZL 19.0i HCA 171.15 S_a

RP lOP.41 kAP $.08 LOP 140.IE YP 97.099 GAP 15.55 AEP 90.07 PaL liP_l_ TAP

RC i_4.440 GL -|8.08 GP -8.58 ZAL 8E,•7 EAP 171.86 ITS 9Ot.79 ZA[ 191.55 [TE

PLAN_TOIENTRIC CONIC

C3 18,458 VHL 4.40t DLA -9.91 RAL 155.88 RA0 ISl?+l V_L 11°868 PTH E.JI ¥HP 8.?18 DP4 9.80 RaP 146.98 [CC 1.9198

LNCH AZNTH LKN Y|14( L-I TIN[ IN] LAY 1NJ LONG IN] RT A$4_ |NJ AZ'i4TH IN] TIN(

80.00 ? 44 18 Jt18.17 -ll.•P 15.11 IS.St 111.15 t 18 11

_O.00 11 18 5E 514t.14 El. It •_.3S 19.$i 7t._G 18 45 99

100.0O 9 1 3 Ill4,tt -11.5• 4,44 14.15 11P.45 8 18 48

100,00 11 49 48 488t.44 El.SO _O_.85 11.85 75.65 E0 6 58

lJO.OO I 3_ 50 1485.77 -15.07 34Edl_ IS._G 111.05 lO E5 55

110.00 •0 4 31 48E3.34 19.S9 Ill.15 11._5 71.94 •I 81 54

OlYFE_I[NTIAL C_ItR(CTION$ MI0-COUR3( [_I[CUP|ON ACCURACY

TO£-E.|347 TRA Io7873 Y¢9-4.Y?07 •AU I.E40_ SlY 598|.? _ 4_.• 3G5 144.1

ROE .EIE8 RIIA .Ill4 RC3 -.•liD FAU ,DIOM RRT ._I19 fIN? .IO_S NTF .915D

FOE -.POSE FMa .IPSt FC3 -._O_l liP 17745 SC_ 5571.5 R_9 .0054 ll_ .9850

80[ 2.14P9 _A J.P|H_S !_5 4._PS_ _lP -478 _l 5511.5 _ 419.1 TH4 .98

prO CST TIM IN] E LAT IN] E L_'¢G

151E.3 -P.IP 16.95

4546.t ES.Sl E21.4_

IO_4.P -8.54 957.68

4149.7 24.26 200.7?

185.8 -10.85 342.5_

40£5.3 El. P8 181.05

QIIIIT O(T(RI4|_AT|ON ACCURACy

St 1885.1 M 31D.P 98 P98.$

CRT -.8•41 CR$ .8E80 ClY -.9958

LSA •IPI.0 NSA lS8.O IS4 20.4

ELI Z879.1ELE 144.5 AL¥ 174.51

LL_ 0aYE MAY lO J_H_4 FLIGHT TIME 11•.00 ARRZVAL DATE NOV J4 1964

_I[LIOCiMT_IC ¢OIIC 0IIT_NC[ 541.t5•

• L lSI,Ol LAL .00 LGL 1_•.37 _ _9.1141_ GAL 5.OS AZL t9.15 HC_ •?4.50 8_A 1_.83 ECC .16447 IN¢ 5.14_8 vi 29.491

RP JOP.41 LAP $.14 LOP 145.11 V? 97.0•? GAP IS.|t_AZP 90.•5 PAL 1_3.59 Y_P 80.09 RCA t8.18 APO 15E.?9 v2 $5.254

_C 118.289 GL -17.71 GP -I,Jl ZAL N.IO lap 17_.48 Ell _OS._O ZA_ 191.55 El( 185.0t ZaC PI,P8 ETC EaO.|O CLP-175.?S

_LA_£YOIE_PRIC CONIC

C9 2I.II• W_ 4.900 0LA -IO._O RAL I58,_0 #A0 1517.9 V[L

LNC_ 4Z#T_ L_ PIM[ k-| TIME IMJ L_1

_O,00 l 4 0 IIO£.31 -10._

110.00 I? •4 44 5187.JL'II I'1.013

]00.00 9 _O 14 llSI. SI -J_,0_

100.00 II Sl Jl 411•.41 •?.••

llO.OO l0 IO 5E |47•,14 -14,•l

|I0.OO _0 11 • 4_,Sl _0.44

DIFP[R_NPIAL COR_[CTION_

TOE-2.E?SI YRA •.O1411 y¢5-4.378J IAU 1.8400

NO[ .1410 HA .11'/'0 R¢3 -.IIM F_J ,01171

roe *.7199 rRA .8187 FC5 -.p4144 •IP £????

• D( +,88P4 MA 2oOPPI IC_ 4,89| FJP -484

11.199 PTH 1.1t WA@ 8.9?? OPA 9.30 RAP 149.57 ECC J.3485

IN] _ IN] RT A$C ZNJ _INTH _MJ TIME P• CIT TIM IN] E LAT |N3 E LONG

_,•1 It.?_ lie.•7 8 95 4Z 1_01,5 -?.38 IS.80

• 39.011 £4.50 ?•.S• 18 51 !1 459P,5 14.13 2E4.89

3.•? ll.Jl 11?.51 9 47 SO 1058,6 -8,Z8 3SP.ZZ

• I•,•P 14,_• ?7.•? _ J5 10 4918.S ZS,25 204.06

348.17 17.Sl I1|.1E 10 41 51 9PI,E -ID.G8 942.92

]9•.H •3._• 73.t4 lJ •8 $1 4088,8 27.90 |84.09

N|0-C_UIt8_ EXECUTION ACCUraCY _|T DETERMINATION 4(CURACY

1G? 59?7.• _ 411.9 IG9 J40.? Sr 1941.5 8R 518.E SS P43.6

R/IT ,Jl_4 RA_ .1791RTF .lIPS CRT -.8781CR$ .8Z58 CST -.9946

$_ 5514,1 R_5 .0030 RI3 .9Z75 LSA _O45.9 NSA 169.5 SSA 19._

_GI 3571.4 8GE 4It.| ?HA ,80 EL] Z934,8 EL2 151.G ALF 174.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964)
i

LAUNC*V 04¢( MAY 10 Ig44 F, IGt,aT Tl_£ IO0.O0 ARRIYAL 0AT£ NOV |6 1964

H(L|OC(NTRIC CONIC

RL :S;.0t LAL .00

Rp 10T.SO LAP ).Zi

Re ]l_.01t +L -iT.ST

PLA_TO¢[NTRIC CONI¢

C3 Z_,I¢I VHL 4.¢16

LNCH AZMTH CNCH TII4E

90.00 I Zt 4Z

90.00 IT El 41

IO0.00 # 51

iO0.O0 IB 51 44

]IO.00 l0 54 I

110.00 _ 17 51

016TANC£ 553.974

LOt, PPl.3? VL IS.Ill GA_ S.TI AZL 93._5 NCA tTT,Y4 SNA 110.56 [CC ._TIZ_

LOP 147.15 VP 36._11 SAP 14.41 AlP 90,44 YAk 165.11 TAP tJ.T5 NCA IT,16

GP -6.03 ZAL 63.04 ZAP I?S.0Y £TI 500.t5 ZA( 131.35 (T( 114.90 ZAC YT.41

DLA -11.15 RAL 11|._11 lad 1567.9 Vl_L 11.0_4 PTH I,IS VNP t.tS4 DPA 0.66

L-I TIN[ |NJ L_4T |NJ L(_G INJ RT ASC |NJ AZNTH |MJ TIN[ POCST TIN

IOJ?.ll olO.lZ n.30 t4.O? III.35 I 54 IS ItIY.£

St41.10 tS.Yl Z_4.ST eI,41 80._5 10 ST IS 4Q4T.0

14St.l10 -ll,ld 5,TS 15.49 117.t1 10 5 59 10St.#

4ff66.61 IT.P5 Z15.I'9 _J.t5 70,IS _PO |I 30 4586.6

14?I.Tl *14.I0 341.14 iS.TO Ill.15 10 5| 40 IT+.I

4T13.41 51.IS 1IS.IS0 ll.51 75.5t tl 56 lZ 4115.4

DItrEKMTIAL (OIIRCTI_III

t0(-£.4£O4 iRA t._t6 T¢5-5._St B_ I.t_t

RO( .1670 ff#A .IBI! R¢3 -.lit5 FAU .017..110

rOE -.?If4 FRA ,9ti55 FC5 -.MS1 Ilk e 17HT

BO[ 1.4551 MA E,3705 I¢3 5.1)_$9 FlIP -4SZ

MI0-CCU_K [_r_TiOI A¢C.URACy

SGT 5594.5 IK_ 4Z£.1S_$ 15t._

Ally .1440 _ .1_S_ RTF .13IS

l¢,e 5410.1 1_5 .00041RI3 .9305

SGI 5594.? _ 417,T TNi .61

INC $.1441 Vl _.4_1

APO 153.£6 V£ 35,_51

(TC £5_.69 CLP-176.ST

RAP ]S].T5 ECC 1.3117

INJ _ _AT INJ _ LONG

-7ol9 15.50

_5.Ol t_l.tl

-8.IS $5T.01

16.14 _0y.Se

-10.41 $4£.E9

_S.95 lAT,l_

_RBIT 0(T(N_|NATJON ACCURACY

6T 500T,5 M StS',E 66 Y41.4

CRY ".t757 CRI .t_S5 CST -._4

LSA 3111.4 USA ITt. S ISA 18.2

ELl _OtO._ [L_ IST.S A_¢ 174.59

L_UNCH OAT[ NAY IO 1_4 FL|C_/T TIN[ 191,00 _RRIVAL OAT( _ II 1_6_

#L 151.01 LAL ._O

NP 10T.Sl _AP 5.tl

ffC fIR.TOO O_ -II._A

PLAt_T_(NTR|C CONIC

C3 _5,Si4 Y_L 5-05I

LNC/4 A_MTN LNCff TIMi[

_o.oo 4 A0 I_)
.oo IT 55 •

I00.O0 I 59 M
1oo.oo I_ • £s
110.OO I0 S0 14

I1O.OO _o 14 11

D|SYANC[ 55t,£Z]

LOt. _J.ST VL _S.SA? GAL 4,54 AZL 95.3£ HCA t_O.19 _44 1_0.30 [CO .tTIS9 INC 3.5145 vt _9.491

LOP lSO.SI VP 34.914 _lp 11,01 AZ1P I0.13 TAL 14_,40 TAP 15.30 RCA IS.TO APO 151.41 VZ 3S.ZI?

GP -5.1? ZAL 40,II taP 173,57 [Yl _4.91 ZA( ISl.S5 ST[ 104.75 ZAC Y8.04 Ere _59,_D CLP-tTT._9

OLA -IJ.ll RAL 114.74 R30 ISM.0 _L lt.J_£ PYH _.I? WIT I.SSt OPA 7._8 RAP ISl.04 ICe J.A20T

k-X TIN[ lUJ LAY INJ _ lmJ RT AIC |NJ +ZNT. IRa TIN( POCST TiN IRa • LAY XNJ t LONG

It'H,.II -IO.?J if.t4 tl.4$ 116.$4 9 11 34 IISNS.t -?.ll 13.44

StlS,I4 17._5 140,05 54.41 IJ,I0 19 5 II 4415,8 _5.81 131.i6

1455.£4 -11._ $.T8 E?.15 117.60 10 E5 1_ f0SS.t -4.11 $5T.04

_lOJ4oOt _Jl. Sl £19.J0 54.tl _K_.4S _ tS S_ 4414.0 Zt._4 _lO.eS

141t,t? -15.fit 349,04 t$,04 111.07 11 14 54 t8+.5 -lO,TI 34+,48

4737.75 51.97 I_,H 55,41 77,_ _1 43 5i 4157,T ZI.I8 I_O.ZT

(_BlT OETERI41NATION ACCURACY

6T $059.? _ 531.T 16 T51.9

CRY -._?05 CRJ .l_S? CIT -,9_e_

L4A 5163.5 NIA 175,_ SSA 17,_

ILl )075.4 [LZ 16Z,6 ALr 174.60

Oirrllfl[NTIJL CCIINICTIONI

TO(o£.5?JO TRA £.4Y_5 T¢5-5.4154 BAU 1,155f

rOE -.74£1 iRA 1,0077 FC3 -.3573 IV 17411

1.5444 MA _,l_lOS ICS 5,ilSI FSP -44 !

mID°COt,mS[ [X[CuTION ACCullACv

I_Y SIOS.? K_ 417.4 465 151.9

• RT .1045 _ .0_71 Rtr .I558

SGe 5_£1.£ R£5 *.0010 R15 ._558

_1 S_OS.I _Gt 413,1 THA .43

LAUNCH 0AT( NAY 10 1_64 FLIGHT TIN( 194.00 ARRIV4L 04TE NOV ZO 1964

I_[LIOC[NTNZC CONIC

RL 151.04 LAG .00

RP IO7,95 LAP 3.51

• C 161.SE0 OL -16.46

PLAN(T_[NTRIC CONIC

C$ _1.334 VHL 5.3_3

LN_H AZMTH LN(ff TJ14_

90.00 • 56 _5

liO.O0 17 40 ES

100.OO |0 II 47

tO0.00 14 I 1_

110.00 I1 5

J 10.00 _ Jl 0

DISTAin( 364.505

LOL _.ST VL _S.S_O GAL ?.55 aZL 15.4_ PKA _4._5 S_A 1¢'0.04 (CC ._866£ INC 3.416] VI Z+.Ael

LGI e 155.65 VP 56._11 GAP IS.S? AZP 90ol4 TAL 140.15 TAP 1$.06 4CA BS.6_ APO 154.45 V_ _5,_4E

GP -5.?5 ZAL 57.54 tap 174,00 [T6 Ill,00 ZA( 131.31 IT( 114.61 ZAC TI.66 [TC _56,9_ CLP-ITI.ZJ

OLA -12.54 NAL 1I?.4_ RAO 45641.1 VEL lt.ZSt PTN _._0 VHP 9.874 OPA ?.it RAP 156.11

L-| TIMI[ INJ LAT INJ LONG INJ RT AAC fNJ iZflTH |NJ TIN( POCST TIM INJ _ LAT

1_.44 -10,4_ _.4) 52.74 116.30 9 _4 55 IE_9.4 -7,Z?

1545.T5 _?,44 _45.44 59.41 15.5_ 1t 9 _l 4T45.7 _6.46

1137.41 -It.10 4.04 5_.16 117.54 10 59 IS 10ST.I -4.3_

1419.G4 -15.tl 541.aS 50.55 It0.14 11 10 It 181.6 -11.06

4101.33 5Z,51 I'0_.tt _l.t0 71.04 11 Sl I 4_01.S )0.T5

0JFFERENTIAL _lll_CT|_l

YD(-_.TZSt TRA 5.OO34 TC3-5.1430 9AU l.t_qt4

NO[ .50?4 RRA .1145 IC5 -,111_ FJ_J ,0144?

FO[ -.?S41 FRA 1.0540 FC5 -.4411B4P J_OSZ

80[ _.74_O lIRA 5.gOI? 8C5 5.t449 _1_ -450

SIO-COIMI[ [v_rCUTIoN ACCURACY

4ST 5111.1 ICdl 411,1 IS5 ltl. I

RflT .C_I _ .0510 RTr .lSfl

SO4 5417.0 1_5 -.OOtl Wl3 .93T1

(CC 1.4664

INJ _ LONG

/5.83

135.03

35T._9

Z13.94

$4_.18

ORBit OET(#t4ZNATiON ACCURACY

6T 50t6.0 SA SIT.6 &4 T54.E

CRT -,1ST9 CR$ .4_67 CST -.9967

bIA St0E.3 N4a ITY,6 $6A 16.3

[LL 5llt.I (LE 16?.0 ALF |74.$8

LAUNCH OAT[ NAY |0 i_J4 FLIGHT T|N[ 1_S.00 ARRIVAL OAT( NOV ZZ 1_64

_[LZOOENTRIC C_lC

RL isI.O/ LAL .00

_P IOT.S4 LaP 5o33

RC 145.141 GL -15.15

PLAN(T_[NTRIC C_NI_

C5 51.S?T Vl.fl. 5,41_

L_._ AZ_T_ LgC_ riM(

90.00 iY 4$ SS

100.00 l0 t4 31

100.00 II 14 S

110.OO II 11 45

I10.OO ,tO 57 4O

DISTANCE S49.443

L_ _,57 VL t5,475 GAL 8.t! All 95.51K_ ZI?.AI _l !19.79 [CC .t4340 I_K 3.S103 vl 19.411

LOP 154,11 YP _,MJ SAP 19oll AZP 91.08 YAL JS_._ TAP _G,Y7 flea I4.4O _PO J55.17 V_ 55._5?

6P -5,_ ZAL 54.?? ZAP 174.51 (TI t_._O ZA[ 151.47 (T( 114.4t ZAC ?S.Zl [TC ZSt,S6 CAP-IT9,04

OLA -15.1£ NAL 170,1£ RAO _544.5 V(k 11.547 PTN £.15 mP 10.tt_ DPA 6.35 RAP ISl ,?i (C¢ 1,5|9?

L-f TIN[ INJ LAT fNJ t.CNG INJ RY AIC fNJ A_T4TH INJ T|N[ f_) C6T T|N INJ •LAT /NJ E LONG

J_O_,J_ *JJ,|J L_._I. }?,ij ]Jt,EJ _ 44 ? J_O4,4 -?IS0 ]6,04

SSIO.IO t?.IS _44,Sl 44.44 tS.lS 11 JS 45 4710.6 it.S0 _31.35

leAIG.3_ o1_,_? 4,55 _1,44 1]?,d3 I0 54 57 1044.4 -8,60 35?.??

510¢I.t4 ffI.34 IPIS,tt 44._10 _4.10 tO 59 11 4106.S Zl.Z3 _IT._0

1500.)'O -IS,441 9_0.07 54,S? 1_0,?t I1 44 45 4OO.T -11,4T _43.48

4144.t_ 55oJ0 _S.5_ 45.?t DO._I 11 S_ 15 4Z44.? 3J.49 J96,$3

N|O-COu_4( (_CUT/_I ACCURACY ¢_41T 0(T(II_41NATION ACCURACY

IK, T $t10.0 S_ 4C_.4 103 1_5.4 ST SlZS._ S_ 34_.T SS ?SS.Z

R_T ,0_4 _ .01_ RTF .9404 CRT -,86St CRS .tE?t CST -.997Z

SG_ $/_$.4 R_5 -,00£_ Rl3 .9404 LSA SEZS.S _SA Ir9.8 s6A IS.a

I_J St10.1 IGt 406,5 T_A ,09 _Ll )i57,4 [LZ I_0,? ALF 174,_6

OIFF(R{NTJAL ¢CIRKCTIONI

TO(or.Ill4 TRA 5.3515 yC$ot.lttl laU I,tl?t

NO( .5301 AW_ ,1151RC5 -,OIII FAU ,01505

_0( -,7161 _A 1.1054 F¢5 -,5570 OIP 111055

BOll I._ MA ).)_O _C_ _._1144 FIP -41T

lit?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH OAT[ NJY 10 lit4 FLIGht TIN[ Ill.00 ARRIVAL DATE NOv _4 1t64

N[LIOCK_TRIC C_lC

mL 15J.O0 LAL .00 LOL _,)? VL

RP 10t.54 _AP 5.37 LOP liO.13 YP

RC 1t4.141GL -15.41GP -S.41 ZAL

PLAN[TO¢[NtRZC C_J¢

C$ ]S.}5I YHL S.D41

LNCJ4 AZNTN INCH TIN_

_O.00 ¢ Ze 31

00.00 17 91 31

100,00 10 40 SO

JOO.O0 It /O I

i]0.00 11 _3 I

110.00 ZO 44 ZO

Olrr[R[NtlAb C_mM[CTICml

Y0[-$.0489 YRA $.7£e8 Y¢$-£.9470 eAU I.ZO4_

nO[ .3SIS mlA .IIN R¢$ -,O?)t FlU .01174

FO[ -.?lfl FRA 1,1555 FC$ -.£#74 tip 18ON

• O( $.0ePJ MA _.73J4 8C3 £.9491 raP -40?

OISTANC[ 5Ti.)S9

• 5.430 GaL 9,15 AZL 93.$] NCA ZSO,?• SNA 119.54 [CC .$0501 INC 3.6079 Vl Z_._�I

34.144 GAP It.I) AZP 91.•1 TAb 15T.?9 TAP _1.50 lCA 93.G8 Af_ ISi,O0 ¥• $5.Z31

58,•t •AP |74.51 ITS Z7|,53 ZA[ 11|.48 IT[ 194.35 ZAC 79,99 [YC •99.13 ¢LP-179.89

0_A -13.6Z RAL 1TZ.81 RA0 15M,4 VI[L 1_,519 PTH •,•? VNP 10.601 0PA 5,T6 RAP 140.99 [CC 1.5919

L-| TIN( |NJ LAT |NJ LONG |NJ RT Al_ |NJ A_AYN |NJ TIN( POC)Y Y|N IN• • LAT IN• Z LONG

1919,O0 -11.45 t3.SE 41.4"! ITS.09 9 58 3? 1519.1 -?.95 16.60

54_1._ •9.19 •_0._ 49.37 9i.91 19 •• I 4939,3 E7.44 2dl.6}

19?9,?• *l•.Tt 5,15 40,11 117,•9 11 9 49 10Tl,? -9.00 358,47

SlSO.�d Z9.9£ ZL_.IZ 49.£6 95.91 ZO 45 S• 4550.9 tg.?) t•O.d]

1515.89 -19,1T }$0.1_ $a,Tt |ZlD.5) II S9 16 915.$ -IZ.DO $44._9

41Nl?,14 3).S0 L_1.95 49.11 9_,79 •• 5 47 4•gT,! 3_,15 199.66

NI0-CQURK [_F.CUtI_N ACC._ACv O_B[T O£tEm*1_tlo** ACCURACY

SGI 5101.5 144 400.1SG5 1•1.9 St 1140.9 M _A?.0 99 tS?._

_Y -.0810 _r -.0_5 RTF .9441 CRT -.8651 ¢RS .9_01 CST -.9976
59_.9 _) .00_ R13 -,9441 LSA 3•44.4 N$A 181.0 $$A 14.7

_G| 5_0_.5 _ 400.1 THA 1?9,91 ELI 3155.3 £L• 173.• AbF |74.5_

LAU_CN OAT[ I_AY tO 1_4 FL|G_T TIN[ •O_,[X_ ARR|VAL OAT[ NOV _6 1964

_q[L|O¢[NYRIC CON|C

RP 107,51 _AP $.99

RC 1941.981G_ -I4,89

PLAN_TO¢[NYRJC ¢ON|C
C3 _t.?79 _ 1.30?

L_C_ AZNt_ bN¢_ tlN_
90.OO • _P 49

_O.00 17 57 I£

100.00 10 S) 45

110.00 !1 45 |?

110o00 _ SO 5S

0J�YAMC[ 5?9,197

bCL 119.$T Vb 99.311t GAb I0,11 AZk 95.TI HC_ 993.95 1444 119,SO [CC .31956 _ $.T099 vl 89.491

LOP 195,$? YP RobOT GAP IT,S4 AfP 91,91 TAL 155,$1 TAP _0._? NCA 91.65 APO 15S,99 v• 35.•84

GP -5,_1 _A_ 49.B5 ZAP |?4,5? [T9 _M_._0 ZA[ |$1,$4 IT[ 194.•$ •Me 90,50 [TC E51,91 CLP 1?9.Z5

DLA -14.04 N&L 1Y4,_ RAG eS_,S V_L 1_.994 PTH •.$1 VHP 1/.014 DPA 4.97
L-| TIN[ |NJ LAT |NJ LOMG |NJ RT A_¢ |NJ AZNtN |NJ TJ_ P• C)T TIM
1935,08 o11,99 £4,$_ 45,_5 115,_9 10 It • 1333.1

541_,_1 _,•J •55,47 54._4 98,54 I9 _9 33 49_O,9

11194,15 -15,|S 9,1? 44,95 11?.04 11 81 99 I094,6
5194,95 L_9,1JO _5_.35 54.19 97.S0 90 5_ 34 4594.1

1953.15 -11,19 $51,9_ 4_.H IE0.£• 1• tO SO 933.•

48_9.81 $3.91 •|1,95 5)°85 94.1T Z_ 15 4 43_9,9

_I_r[fllNYlAb C¢IINI¢YI_M•

tO|-|.|•I4 YlA 4.1110 tC$-•.|SO| 9lU 1.1195

NO( .3119 II_+ .119? R¢$ -.05?t _lU ,01044

I0(. ).•4)9IRA 4,1151 9C$ l._)|I rip -39?

NIO-C_WS[ £X£CUTION ACC_ACY

_GT _599.? SCM 393.l IG$ 119.5

R_Y -.0e59 RRF -,0149 RYF .94?9

51|$.S R_3 ,DO•I l13 -.94?8

901 5599,9 I_ 398,? YH_ 179.?3

NAP 163.•4 [CC !.9547

[NJ E LATINJ £ _ONG
-_.38 17.S4

• ?,79 _44.84

-9.5_ 359.3?
• 9,13 E•3.61

-18.$5 345.89

)•.71 •oz,t9

ORBIT O[tERNINAYION ACCURACY

ST $148.1 141 350.$ SS 759.S

CR_ *.9_51 ¢R$ ,83Z7 CgT -.9979

LSA 3•5•.• NSA 1_1.6 SSA 13.9

EL1 3168.6 [L• 174,9 ALF 174.49

LAt#NCN OAT[ NAY I0 19_4 F_IG/4_ T|PI[ _08o00 ARRIVAL 04Y[ NOV _l 1964

N(LIO¢(NtRIC CO_iC

IL lSl.01 _AL ._0

IP 10?,11 _AP 3.)•

• C 198.•?1 _L -14,89

PLAN[TG_[Nt_J¢ CONIC

C3 44,999 VNb 1.705

L_K_ AZ_T_ b_CN 1INI

_O.O0 9 51 5•

_O.00 II • 17
tO0,00 11 5 )1

IOO.O0 19 11 59

II0.O0 II $1 35
IJO,O0 _0 57 _7

OI_[m[NYIAb ¢OIm[Ct]ON_

YD[-3.4015 iRA 4.54JP0 TC3-|,9340 9AU I,IIk_t

ROll ,4090 RNA .|?SO IC} -.0449 FA_ .00_IS

FOil -.9111 FIA I,•R+ FC$ -.1795 8V 1111_

BOE 5,4110 MA 4.5455 IC) !.9_41 fSP -Mt

0ISTANC[ 5_3,148

LOI. _9,3? VL •5.343 GAL 11,16 AlL _).98 NCA 897.Z0 J_A 119.07 ICe .3•TI? 1Me 3.91t9 vl _9.491

LOP i14,18 VP _.7?0 GAP 11.31 AlP 9|.?S TAL 154.99 YAP _.09 RC4 90°11 490 lie.0+ V_ 3s.tnt
GP -5,•1 ZAL 47,79 ZAP 174,49 iTS _5•.95 ZA[ 131,•4 [T[ 494.11ZAC 11.10 [TC _57.$• CLP 18O,39

0ha -14,19 #ALI??.•| RA0 95M.? V_L 18.197 PTH •,35 VHP 11,467 OPA 4,11 RAP 195.46 [CC 1.?319
b-I T|I_ ]NJ LAT JNJ LONG INJ NT AgC |NJ AZNTH |NJ TIN[ POCSt TIN INJ _ bAT 1HI _ b_AG
1951.5Y -1•,44 E5,47 49,1• 115.i4 I0 •4 •3 1351.1 -_,89 11.t0

59•4.11 89,)• •5_.1) $9,0_ _0.1• 19 35 • 49•4,1 •9.03 •4?.98

I?I),95 -13,15 1.f9 49,18 119.Y9 II 34 5 1113.9 -I0.14 .46

5131,H •9,19 •$5.SO 59,01 9f.16 EO 59 16 4137.0 •9.45 •_l,?£

1954,0_ -I?,SO 353.11 4?.07 119.94 18 _• _7 954,| -13.40 $41.41

4N.90 34,03 £15.0J 51,98 99.51 •• •0 16 4119.1 33.17 •05.98

N|0-C4_I_9_ [_[CUTION ACCUrACy ORS|T O[T[RNINA TJON ACCURACY

IK, T 5599.4 9GN _419.? tG$ 115.t IT 3140.3 _1 358.5 S) t68.5

_T -.11_0 R_F -,1099 RTY .9519 CRT -.9655 CR$ .1159 CST -.9988

IK_ St01.9 R_) .0017 RJ) -.9519 bSA )•51.4 NSA 181,9 SlA 13.3

SGI 5518.t _ 5411,I THA 179.55 [LI $111,1 £b_ 1?5,9 Abr 1T4 .44

LAWIKN OAT[ MAt 10 |1_4 rblG_T TIM[ _04,00 £RRIVAL 0At[ NOV 30 19_4

H[blOC£NTRIC CONIC

Rb 151oOI LAL .00

lip 10?.95 _AP 3.$9

Re ]_.914 Gb *15.?•
PLAN_TO¢_NTN|C CONIC

C$ 51.04O _ ?,145

bNCH Aim?. LKN T|N_

N._ 10 t 4?
_0.00 19 9 45

100,00 II 19 I$

100.00 19 $? 99

110.00 11 • SO

110.00 II + $I

O|FrININtlAL CGR_[CTI_

t08-3,5_?_ TW& 4.9154 T¢3-|.9SS? 8AU 1,1_O_
• O[ .491£ #RA .li$l Re) -.0557 Flu .0079l

?01 -.fits fNs I,!FI4) _C3 -.1511 lip 1101Y

$.1145 MA 4.•_0 tC3 I,•SPI rip -$74

DIgTANC[ SOg,L_))

LOt. Iit,$1 Vl. IPS,300 +ak ]t,IP9 AZL 95.95 HC+ )1D0,44 9141 119,91 (CO ,$5999 114C 3.1303 ¥1 •9,491

LOP Iff,•? VP N,?$3 GAP 19,IS AZP 9I.fl TAL 153,5£ TAP 93,99 RCA 79,44 APO 159.84 V• 15.•09
G? -5,1t ZA_ 45,?_ ZAP |74,_3 IT| _d),93 ZA[.I)I,II IT[ 19_,99 ZAC 8J,99 [TC E5?,19 CbP 177,47

ObA -|4,_ NAL |?_,_ NA0 09_._ V_L |_,1_ PTN •,40 _qAP J|.SH_4 0PA ),35 RAP lET,•5 [CC J,9401

L-| YlM_ |NJ LAT IN• LONG |NJ RT &_¢ |NJ AZMTN |NJ TJN[ P• CST TIN |NJ • LAY |NJ • LONG
1175.31 -15,041 _41o75 5).9) 115.34 I0 $S 40 1373,) -_,51 11,84

5585.9J _1._? _59.H 93.?0 9|.95 19 4J 31 4995,9 •t.•0 851.08

I?H,$1 -14.55 9,9] S$._I |19.41 11 49 J0 1138,3 -10,98 I.?)

5•?•.1) H.M _M.H 9).?4 SO,?? El 5 5? 4971.1 •9.9T ••9,?1

1977.1| -I1,_0 )S4.SO SJ,13 |19.$9 l_ )3 i 9??,9 -14.•4 )47,_$

$00_.40 34.15 £11.J! 9),?0 lt.39 •• •? •• 4409.4 3),54 •0•.9•

N/0-C_MI_ £mrcuT/oN _CCURSCy ORBit 0(?(RNfNAYJON ACCURACY
IKt $570,1 _ 3713.0 SG3 11_.0 99 3134.? fir )53.? SS ?•5.9

_Y o.19_ R_ r -.1535 RTF .9559 CRT -.1998 CRI .9399 CIT -.9989
_4_S_3oS _3 .000S RI5 -.t55• LSA )841,• NgA 181.1 SSA 19.$

$0J 55?0,9 IGI 3?4,? YHA J79.59 ILl )]49.? [L• 175.9 AL_ 174.40

J999



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 1964)

LAU_¢N 0ATE NAY 10 1904 FLI_T TIN[ ZO4.00 ARIIIvAL OAT( 0CC ]_ 1934

NCLI_ENTIIC C_iC OISTAPtC[ $91.$1!

mL 151 ,O1 LAL .00 LOL _9.37 YL _5.|$1 GAL 13.$| AZI. t34.05 HA )03.t1 _ I|I.U rCC .35615
RP IO?.t6 LAP 3.5• LOP I•$.|1 VP $1,1B•'GAP +0.01 AZP 0Z.+$ TAt. |$E.SZ TAP 91.130 RCA T6.11

RC tOI.SZl G| -11,14 CwP -S.lO ZAL 45.41 ZAP 1•$,114 fITS EJS.4+ ZA( 130.J5 l[Y£ 14J.14 ZAC 81.18

PL.A_ I'_[NYR|C ¢CLq| C

c$ 58.119 VNL •,IH DLA -14,i)0 RAL J8|,18 RA0 1108,1 4q[I. 13,40J PTN +.41 VNP 11,513 OPA 1.53

L_ICM AZNTH LI_N Y|N! L'| YJM( |MJ LJlr |NJ _ JNJ Rlr AIt4C |NJ .I+I4YI,_ |NJ ?|IE

90.00 10 1I 35 IH8.04 -13,?II +ll.n $?.|5 Jll,INl |0 43 31

IK).O0 11 1i 34 5101,13 14.11 111.13 18.+? 13,11 II 44 0

100.00 II 15 51 1741.51 -15,++ |O,10 S?.+] |11,00 11 $3 11

100.00 II 41 311 531?.84 Ill.S| II|,$J II._H_ t+,$+ II I|

llO.O0 11 16 • 1104.10 -ll).l? 351.04 55.1D 1111,41 lI A+ $I

llO,00 11 l0 II 5048,04 $4.11 I11.15 14.17 llO.lS It 34 19

0lrrCm[MviAL C_IKCVIQUS NI0-¢OUaK [vrCuTIO_ +CCURIACY

TOC-.5.7881 TPlA $.4•84 YC3-1.4047 #/4J 1.0t1_N_ _• $$41.t I_1 3T+.4 SG3 10tl.0

RD£ .4110 RRA .14110 RC3 -.0141 Iri_t .004J$3 f_Rlr -.L_88 fDRf" -.L_04 lit .91119

FDC -.8471 FRA 1 ._JPJ FC3 -.Ot?| #_P Jill# IKRJ $$11.0 R_$ -._O_J R|3 -.DSPP

801[ 3°#|83 MA $.4•14 BC3 1.40_0 F_P -_$ _Pl 3150.1 _ _.++ ?HA |?_.J_

INC 4.0514 Vl 1_1.491

APO 160.13 Vl 35._00

£TC E5•,lt CLP 1P1.S4

RAP /IS.SO £CC 1,1581

I_DCSt TiN JNJ I |AT IN| • LONG

13_4.0 -I0.31 _I.£?

5001.1 _1.1_ 153._1

11t1.1 -11.67 5.18

471?.1 10.81 13£.YO

1004.1 -15.17 561.+1

1144.1 33.83 _11.91

CLQSII 0[TERN|NATION ACCURACY

ST 311_.£ 141 353.8 SS ?YI.T

CRr -.8871 CRS .841? CST o.llt•

LSA 3157.Y NIA 1•_.1 SSA J1.0

[LJ 3|_4.4 ILl 1?4,_ ALF 1•4._8

LAbq_H DAY[ NAY IO 1_4_ FL/_IT Tile[ L_II.O0 A_IVAL OAT[ 0£C 4 1964

H[LIOC[NTNIC CON:C

mL |$|,08 _Ak .00
NP 10•.1t LAP 3.]4

R¢ 103,110 GL -11,57

PLAM_Y_C[NT_|C C_|¢

C3 88.•18 _ #,|81

Lk_J4 &IM?H LN¢_ tiN[
00.00 I0 11 |l

gO,OO |I I0 14

100,00 II 34 13

100,00 18 41 $5

110.00 11 14 15

110.00 It tO L_

LOP 174,$5 V?

G? °5.03 ZAL

0IITANC[ 5_4.A47

I$.+14 GAk 14.4§ AlL 14.14 HCA )04J.41 9_A 118.41 [CC .36t81
M,HI GAP ll.ll AZP _r_.5l TAL I$1,00 TAP 1?,11RCA ?A,II

A+,01 ZAP 1Y$,$! [T$ _+1J,++ ZA[ I$0,?S [T[ 183.?4 ZAC _1.85

O_A -13,01 IAL 113.O? RAO 1111.3 V(L I$,?|4 P?_ 1,51 v_ 13,111 O_A l.?O

L-i Y|N_ |NJ LAY IN| _ IN| NT AIC IN| AINT_ JmJ ?JN_ POCI+ tI,

_015o51 -J4._P _.85 e|._? 1|4,$$ 10 $4 $4 1415,5

$1M4,S4 +?.94 +49.4+ ?l.6g _4,$1 19 S4 lJ S044,4

174t.40 -|l,ll 11.?$ $I,|3 |19,$+ 11 4 I+ 1183,4

5315,41 II.47 +44.35 ?+.41 _$,40 11 II II 4755,1

1811,IMI -IO.1O 357.?A 5_.00 11_.15 11 51 $? 1031.?

_15,40 34,14 +IA,O$ 73.0t 11.81 +I 41 8 4485.4
0IFF[R(MTIAk C(:1111t[C?|CI18

tO[o4.0031 •IA +,HM YC+-I.IT$$ 4AU J,OR?O

801[ ,5015 RIIA +,lLml| RC$ -,0l?# F+ ._$11

tO[ -,8110 tld |.4141 tC3 -.0171" #IP |Ills

DO[ 4.0351 IMIA 5.8#$1 |C3 J,173• r_k* -311

IN_ 4.1810 ¥1 lJ.4_l

APO 1t1.10 vt 31.1_1

[TC 151._0 CLP 175,_?

NI0-C_uRS( [_rCuTICN ACCURACY

SGT S$+4,|+SGR $45.£ SG3 104,1

RIfT *.1$#? _ -.14_4 NTF ,_840

JW,J $$14.P _ 311,_ THA J?_.OJ

RAP 1•1.80 [CC !.0911
|NJ I LAT |NJ ! _NG

-JJ°|4 ZI.11

18.31 |AS.??

-lI.$A 4.•8

-IS.17 350.81

$4.01 114._1

CII_ET 0[TERN_NATION ACCURACY

CRf -.1?01CR8 .1411 CST -.9_8_

LIA 3101.8 R|A 177.3 liA 11.4

ILl 31/3.0 ILl 1?3.1ALF 174.5l

¢A_NC_ o_¢( NAY 10 _|_44 FLIOHT TIM[ ll0.O0 _gRIVALO_t[ O[C 6 Ill4

_[LZOC[_YRIC CO_IC

XL 151.08 LA_ ,00

RP 10?.?_ LAP 3.30

Rc 104.t81 GL -11.00

PLAME T<)C[NTRIC C4_41C

C5 76.141 V_L 1.711

_NCH lZMTH LKN TIN[
_0.00 10 _8 41

90.00 |1 11 14

IO0,O0 JJ 41 48

JOO.00 1_ 55 48

JJO,00 |Z 31J1

JlO.O0 1] 11 15

0IYFEIt_T|_ CCIeN[CTI(::Wl

TOE-4.1335 tiA 1.351t ?C3 -.HI? 8&4_ ,M4+

• o[ .3_57 mtA .105_ 8C3 -.0111 F_U .003411

FO[ -.1P$? •IA 1.$34M re3 -,04_k[_ lip 11041?

BO[ 4,11•5 _A 1.$511 8¢3 ._1 F_P -34•

OJ_TAI_C[ IK)O.03?

_(_ Z_I.$Y VL +#.All OAL J1.30 AZL 94.$I HCA 3J0.J4 S_

LOP J?_o$8 VP $4,,(_I$ GAP ll,+$ AZP _+,•_ TAL |45,_• TAP

G? -4._$ ZAL 40.4t ZAP 1•1.15 IT| 11|,71 ZA[ 1_0.41 IT[

|18.10 [CC ,3B738 JNC 4.3Z4| ¥J _,4t1

100.01RCA ?_°41APq_ 1t_.1_ vI $5,181

!_3.15 ZAC 83.41 [TC 151,?0 CLP 1?4,5_

OLA -15.14 NAL 1_4.•4 WAD _519.$ VEL 14,0?_ PTH I.S• VNP 13,8010PA .81 RAP 173.11 [CC 1.1147

L-I Y|_ IN| LAY |NJ LONG IN| RT ASC |NJ AZNTH |NJ T_N[ _ C#T TIN |NJ _ LiT IN| _ LONG
_05$,4• -IS.4+ 31.1$ 61.S• 114.01 I1 I 58 1455.$ *1_.04 _4.60

5_#1,01 I?,•1 IM.O• ?t._5 $5,|! 10 0 $$ SOBI.O _...8,I8 15_.44
1811.38 -IS.0# 13.51 44,43 114.9• 11 11 I 1115.1 -13.41 6.51

$311.1• 14.41 14P.01 •?.|d 15.10 It 15 4| 4•+£,1 18,81 £31,13

Jll),$1 -+|.07 311,51 81.?l 1|?,$I II $_ IS 1063.+ -17,Z1 33£.57

$JIJ.l| 34.01 114.14 71,$4 43.$I I! 47 45 431|.l 34.14 IJ?.60

NI0-C.OUft_JR[ [_CUT|OM ACCURACY Cl_6|T OETERMINAT|ON ACCURACY

_4_T 54_4,+ _ 354,] SG3 103.3 ST _070.8 S_ 350.8 IS 78_,?

N/t? -,31_ _ -.+_B• RTF .36#1 CRT -.1?18 CR8 .8514 CIT -.1_00

JC.JRJ5305.8 R+$ -.003r 813 ,._14J1 LSA 3185.3 MIA l?d,I SSA 10.8
$G| $4J5.3 1_ 340.I THA 178.83 ELI 3086.1 ELI I70.4 ALF If4.1|

LAIJ94CH OAY£ NAY I0 I_N_4 FLIGHT TIM[ I11.00 ARRIVAL OAT( D(C I 1_64

_(LIO¢[NYRI¢ C_|C

NP IO•.•S LAP 3.18

PLAN[TO¢(NTRIC CONIC

C3 11,170 vial. I.A31

LN_H A_MTH LI_H ?|lfl_
¢0.00 10 35 1

gO.DO 18 31 $

IOO.OO 11 48 •

JO0.O0 .10 J 38

JJO.O0 11 3_ $8

|10.00 I| 18 1?

OIITANC( I03.104

LOI. I_1,37 VL Z$.J44 01L J?.lO AlL 114.41 HC_ 3]3,3? 81_A |11.00 [CO .RDSP4
LOP |11,83 YP _RJ,Mt GAP _3.$1 AZP 95°0# TAL |41,85 TAP 101,13 RCA t9,88

GP -4,#9 ZAL 3_.01ZAP 171,87 ITS !11,|8 ZAI[ 130,18 (T[ 1_$.$3 ZAC 83._1

OLA -I$.|? RAL 111.+? RAO 41_.? V_L |4.$0+ PTH +.63 W4P 14.$8| DPA .0•

L-| T|I_ IN| |AT |NJ _ |NJ RT A$C |NJ A+NTH |NJ T|N[ PO C|T T|N

_0417.III -14,$O $3.10 S_.34 115.40 11 9 49 1487.•

$?J$,/_ IY.SO 1_0.54 81.01 t?.03 IU ? 18 $115.3

I#$|,11 -IF,IIO |$.51 81,10 /|4,34 I| II $f 1151.f

$41_II.3_ .'1,14 1443.$1 I/,+$ H.$O 11 31 3 4118.3

J419.71 -L_,O_ |.$$ 14.47 |18,?+ J# 6 15 ID_$,?

$|$$._ 35.05 _11.4_ _J,l_O 95,00 It 54 15 4111.1

01FF[_[NT|AL CO_[C?|ON_

TO[-4.4•78 TRA ?.|$#3 •C3 ",71_ 0_4_ ._|$?

ROE .5718 RRA .0••8 8¢3 -.00417 FAU .00_

80[ 4.$145 INIA ?.159• BC3 .7199 FSP -331

IN_ 4.4803 vl I_.49J

AI_ |61o01 V£ 3S._?J
[TC 15t.$3 CL.# |?5.50

NIO-COU_[ [mrCuT|ON ACCURACy
8GT 341_._ S_ 311.1 $G3 100.6

RNT -._4J$1 RNF -.3511 RTF ._?11

N $471.1 R_3 -,0055 RI3 -.$711

$11 $41J,4 $G_ 316,8 TNA 178.81

NAP |?$,_6 (CC 1.414_

INJ I _AT INJ _ _ONG

-11.9_ 11.49

18.1_ 111.94

-14,47 8.4_

_8.83 140.??
-18.3J 35d.AS

34olb 110.15

ORAIT O[T[R141NAT|ON ACCURACY

ST )03?.? I_1 347._ $S t0Z.4

CRT o.1738 CR$ ,85tl CST -._1

L#A 3156.$ N#A I?0.S SSM |0.3

(LI 3053.0 ALl 1t?.0 ALr 17_.Z_

J+_9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964)

LAU_KH I)J+Y[ NAY 10 194A FLIGJAT TIll ZlA,00 ARRIVAL DAVE DEC J0 |564

_LIOC[NTRIC CONIC

RL it1.01 LAL ,00

RP 10?.71 LAP 3.10

RC £07.761 GL -10.It

PLAN_T_[NYRI¢ CONI{

C3 lOS.Ill VNL IO.l?l

LNCN _ZNYH LNLH yl_

I_,00 lO 40 0

I0.00 II 57 _0

I00,00 11 95 15

IDO,O0 IO • t$

110.O0 II 43 t

ll0,O0 lI ]5 tl

OIITAK[ i05.14|

LOt. !It,31 VL 15.101 GAL It,H JK |A,t5 KA 311.10 lilll Ill.l| ECC ,411tl

LOP 101.06 VP 31.5$5 GAP 14,0S AZP 19.3m TAL I4?.DI TAP I0d.5? RCA $7.Z9

GP -4.1Z ZAL 37,11 ZAP 170.|7 [TI Ill.31 Z_ IIf.lO [T[ 11},41 ZAC 8A,49

DLA -IS.13 RAL tiT.S3 JA0 55/0.0 V_L 16.t_l PTN I,•O VNP IS.AI? OPA *.?l

L-I TIN[ IiJ LAY JNJ LONG INJ NT AlL |NJ AZNTH INJ TINI_ POCIT TIN

llll.H -l?,ll $5._ ?1.17 111.15 II 15 _0 llll.0

5•4t,10 I?.ll I71.11 14,17 11.14 20 13 37 lldl.I

llll.0S -II,l$ JT,il 71o13 Ill.t4 JR 14 41 Ill6.0

5491,04 I_.t? I$1.11 IS.IS t?,ll II 31 II 4198.0

1711.71 -13,11 3.H 70.01 115,11 13 II Sl IlIt,7

tJl?,ll 33,13 131.19 I$,13 91,$1 13 0 17 451•,1

INC A.$540 vI Z9.491

APO 16t.55 Vt $5.160

[TC I59.31 CAP 171,$6

OlYfKalMTIAL _#KCTIONI

TOE-4.?41• YMA ?,1163 Y¢3 -.Sill I_ ,IZ80

ROll ,1101 •IRA ,0444 R¢3 -,0Ot$ FAAJ ,000_7

FO( -,1531 fNA 1.7|$4 FC3 -.00$1 DIP l?l_

IK_ 4.?1?? IRA 7,1135 K3 .$tTI rip =3_9

NlO-_l( [I_CUTICI4 ACCUilACY

IGT $411.1 IK,dl 34A.? IG3 tNI.I

ImT -.Al_l mr -.A045 nT_ ,lYl_

161 1,913.1 I_ 311.Y YNA I YO.AY

RAP 17?.69 [C¢ Z.7046

INJ I LAY INJ • LONG

-13._1 •1.51

11.06 •64,15

-iS.A9 10.44

19.7A •AA.I•

-19.AA 359.A5

34.17 •11.74

C_llllT OETERNINATION ACCUIIACY

St 30OZ,? SR 345.5 19 119.1

CRY -.87_7 ¢RI .$916 CIT -.9991

LSA 31_7,0 NIA 155,9 $6A 9.7

ELI 3D18.0 £LI 161.5 ALF IT_,_4

kAUl_N DATE li_y 10 11)14 FLI_T TIll Ill.DO ARRIVAL DAVE DEC I1 1964

_LIO¢C_TRIC COLIC
I_ 131.01 L_L .DO

RP J0•.ll L_P 3.13

mC DOI,IH GL -10.31

P_AN[TO¢[NYRI¢ CONIC
¢3 111.$40 K It,01S

_N_q AZNTH I.NLH YI_
90,00 I0 d3

lID.DO 11 43 _$

IDO,DO 11 $• I

IOG.DO I0 J3 4

IIO.DO II 4? I3

110.00 I1 3t $0

011T$_[ 10Y.lI9

LO_ 119.37 VL I$.07S G_L 11.13 AZL _.15 HGI 311,13 MAA

L_P lll._O VP _.$ll GAP L_I.$? AZP 93.71TAL 147.11 TAP

_P -A.?l Z_L _1.31 ZAP IH,N [Yl _07,_4 ZA[ 11t,39 [Y[

ll?.6A [CC .45351 INC 4.0496 vl 1_.4t1
107.0| ICA 6i.lP A_O Ill.D0 ¥• 35.149

116,_9 ZAC 14.19 [tC _I6.15 CAP 171.15

OL& -13,09 HAL Ill.IS lAUD 151q3.3 _b 15.571 PTH l.Y? VHP 1$,3_1 0PA -l.i9

L-I TIN[ INJ L,AT |NJ IJ_NG INJ iT AIC _N_ AZllYH INJ TIN[ PO CRY TIN

IIN,IO -IloJl 37._1 ?l,11 JJl. II II II 55 156t.1

577$.$? II,II 174,1_1 II,/t 91,13 IO It 90 5175.1

1111.14 -II,II Jl,lS ?S.41 Ill,IS 11 II II 1311,9
$41t.tf IIl,&l 153,14 ll.?l H.77 II 44 $1 48t•,0

17t$.11 -14.16 $.19 73,41 114.17 !_ IS 3l lltS,I
5111.$1 33,31 134,11 tl,$1 t?,t4 13 III 41I+,t

01rtllCMYlAL ¢M¢ICTIO_I

TDI-l.044£ Y#+ t.51t# TO) -.4131 _ .?Ill

ROI .iS01 _Q_ .OOg i¢3 -,DOSO FAU-.00II•

tO[ -,llil r_A I,lJl• FC3 ,00_4 IJk _ 17171

8OI l,Olll IRA l.Stlt 1¢3 .4431 riP -$11

MI0-CO_I{ [m[CUtiON $CCUIIACY
SGT SJ?l,! _GI 3M,7 IG$ 95,7

IIRT -.4?41 R_F -,AIM RTF .l?t$

Ill _3_0,1 I91 _7.1 TH_ 178.II

NAP l?l. TS [CC I,t$19
INJ • LAT INJ • _O_G

-IS.D0 30,68

• 7,_1 £61,33

-II,55 11,II
ll.GI 149.1$

-1O.I1 351._6
34.10 ••5.04

Oilily OET[RNI_TION ACCURACY

IT Zlt5.S M 331.5 II 140.1

CRT -.1841 ¢RI .86?5 CST -.9993

LSA 30_4.7 NIA 1t0.6 66A 9.1

ELI l_?l.• ELI IS?.3 ALF IT4.••

_AUNCN OAT[ NAY l0 1tl4 FLIGHT TIN[ 111.00 ARRIVAL OAT[ DEC 14 1564

_LIO¢[mTRIC COMIC

lL 151.01 LAL .DO
R_ lOY.lS L_P 3.05

nC 110.•41 GL -I,•5

PLAN[TOCENTNIC CONI¢

¢! 14_.017 YHL II,HI

L_,tl AZNTH LIICH TIN[

IO.00 10 41 IS

_O,00 ll 49 II

100.OO Ii 51 45
IDO.O0 IO Jl 31

110.00 11 $O 5

lIO,00 I1 44 47

01_FE_NYIAL COlilI[CTIGNI

YOl[-5,3ll? TRA t.3040 TCI -._OIO I_u .S ASS
q ,lf44 RRA o.0419 RC3 -.0047 FAU*.O0331

fO1-1.034? fWA I,l_45T fC3 .0100 lIP |?i_4

OO_ 5.4144 IMA 1,30tI 8C3 ,_51 Flip -$14

DISTANCE 601,ill

LO_ Z_.37 VL £f.044 GAL 13,13 AZL 95.07 H(A 313.05 _A

LOP lit.IS VP _l.All GAP Z'I.41 AZP _4._1 TAL 14_,75 TAP

GP -4,?1ZAL 35.14 lAP IH.II ITS _03.64 ZA[ |18,?1 [T[

117.41 (CC .41|34 INC 5.0T30 VJ •9,491

fOR.R0 RCA 60._ APO I74.03 Vl 3§.1_9

lll,ll lAC 15,41 [TC 1tl,lt CAP 1i9.83

OLA -If.if RAL 119.15 gAO tl•0.l V_L ll.llI PY_

L-i TIN[ [NJ LAT

IllS,If -]l,IJ

tl]lO0.14 11.14

ltSl.4I -IO.?l

llJl.l$ It,41

11G1.73 -15.If

SIll, J0 33.11

1.15 vNP IY,4_ 0PA -I.13 RAP IlIoIl [CO 3.3549

INJ L_K INJ RT AlC |NJ AZNfH INJ TIN[ _0 ClY TIN IUJ I LAT IuJ • LO_O

40,31 79.36 111.$0 II 13 l 15_1,0 -I6.0S 3•.97

1?t.65 11.10 19.tt 10 IS 57 $100.8 I?,74 •6t.16

II,!I ?1,15 Iil,ll _I 3I 14 1959.4 -17.61 14.14

155,10 If.15 ll,?O _I $0 30 4911.7 19.as 14P.16

1,13 ?1,65 LI$,gl IS _0 T 1101,? -11.16 .?l
1_1,._3 _3,05 tt.0I 15 JR I0 4645.1 54.00 •1?.11

XlD-.COtMll[ [_¢UY|_N ACCURACY ORBIT OEfERIAINATION ACCURACY
I&Y 53)0.A _ 335,4 SG3 13.4 ST I_IO,1 M 131.? 65 866.1

/lilt -,$_00 _ -,$1_4 RTF .1850 CRT **tll3 CR6 .RT5R CSf -,9994

148 53_O.t ttI$ -.0107 n13 -.tlAG LSA 30_0,$ NSA tSA,$ $SA 8.6

Ill 5933.4 _1 _11.1 YHA I?l.I0 EL1 _35,5 ELl 151.4 ALF |74.10

LAUNCH OAT( NAY l0 II_4 FLI(_T YIN[ IP_0.DO ARRIVAL 0ATE 0(¢ 16 1994

_ILIC(EMTRI¢ _0NIC

:L I91,01 LAL .DO

i_ IOY.ll LAP I,tl

R¢ 111.1Ot G0 -I.IO

¢1 Ill,H! _ I$.0_?

LN_4 AINTH L_ TIN[
_O,DO J0 4• IT
RO,OO 11 54 t]

SOD.DO 11 0 $3

IDO,DO I0 14 3
110.00 II$J 9•

lIO,00 I| dl 4t

D]F_gRINTI&L ¢_l/l_C710NI

TD(-3.?I$? TRAi0.]I30 TC3 -,Ill3 IAU .4J17
• 0( .•413 mlA o.0_0 _¢3 -.0051 r_U-.00310

rO(-l.ORAI rRA 1,01t3 _C3 .0301 liP l?lll
I_[ 5.??31 MAI0.JI35 IC3 ,|lit FIP -305

011TAN¢[ 109.031

LO¢ 111.3• vL £$.011 GAL 11.31 AlL 15,33 HCA 31t,I? INA

lIS.?l YP 31.490 GAP 30.$4 AZP 1t4.44 TA_ 14S,41 TAP

IP -4.15 ZAL 34,_0 ZA@ 117,31 (T$ _00.$0 Z_ l_l.Oi [T[

117,34 [CC .5111• INC 5.3314 Vl •9,A91

111.•? RCA 57,11 APO 17•,31 V• 35.116

I15,01 ZA¢ t5.19 (TC 151.0t CLP 166.39

DLA -J4.99 R&L 190.t? lAD 1970.1 VI[L 17.0t? PTH l,t3 VHP 11,?34 OPA o2._1 NAP 189.16 (C¢ 3.797•

L-| TIN[ INJ LAY INJ _ |NJRT AIC |NJ AZlAYH INJ TIN[ PO CIT TIN |NJI LAT INJ • LONG

L_35.$• -00,07 41.1J ll,t? 110.40 II £4 31 113t.t -I?.1£ 3S.39

3111.17 L_.M £?1.11 t4.11 100,11 _0 31 5t 51£I.1 17,59 •61.?0
lB.31 -11,?t 14,1_ II,Sl 111,01 I1 34 11 1398.4 -ll.?J 17.•3

$334,$I II.i$ I$?._ t$.ll |_0,_ _1 5t II 4934,1 t9.51 •AR,??
1161,47 -11,10 |0,ff 79,1_ 111.79 |$ _ Jt 1169,5 -II.18 3.10

$III._I _I,13 137.ff 91.17 I00.01 13 |? 39 6111.1 33.11 111.91

mI0*¢OURI£ (x[cuTlOm $CCUnAC+ ORIlt o(?_mlmtloN ACCURACv

1GT $171.1 I_N 3L_,O $03 91.3 lY ltTI.Z M 3£_.1 69 197.4

PINT -.$143 PlRF -.Sl?l RTF .91161 CRY -.$14• CR9 .8804 C6Y -.9999

$Ill,3 _3 -.0113 RI3 -,lltl LTA 3016.1NTA 14t.1 SSA 8.0

1411 3II1,1 ICt_ _(14_.l THA 1 ??.l| ILl ltl?.O ILl 144.9 ALF 174.19

1100



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964)

£,aUNCN DAlE NAY II J914 FL.IGICT T]_ 70.00 ARR;VAL OATI_ JUL 10 L964

Nl[t.lOCEMTIIC CONIC 01STANCE 19£.695

Ill. 151.1£ LA;,. ,00 LOt. T$0.34 VL •T.M9 GAL. -11.S9 AZL. 91'.94 14(A

lP 10¢.J4 L.AP -•.14 LOP $|_.18 VP _1.0Ot GAP -0.18 AlP 00._| TAL

PLANE TOCENTRIC CONIC

C3 48.15S VNL 0.5t9 0L.A |0.11 NAL ?•.?J RA0 iSU.I VtL. |Z.lZ? PTN

L.N(H JZNTH LNCN T|NC L.-| T|N[ INJ tat ]NJ LCIIG |NJ RT AK

tO.D0 £3 5# 0 •T_4.95 -Z?.13 ?i.S! 311.4f

_o00 J4 J) J_ 4T_,JZ J8,_ Z08,34 504o8Z

100.00 I t l0 Z448.34 -Z'9.Z8 35.85 31 ! .$1
100.00 15 •tl 5T 4411,1? IT,+I 115,83 304.1|

110.00 • •I | s'1941.93 -33.011 _I._IO 310.91

JJO.00 IIft .*4 4304.|4 _.67 IN.34 _01.41

O| FF[mENT |AL. _[C T JO_B
T0[ .0610 TNA -.3?111 TC_ .3105 BAD .Z033

IIO[ -.5180 RIll ,l•fl NC3 .ITA5 FAU .01000

rot -.e,5e rRA -.TT?41 ¥¢3-|.Z03T BJP J_
BO[ ._t_ MA .31_ BC) .3StJ FIT -4]1

85.85 SNA 133.?9 [¢C .•3746 INC •.94•J VI •g.484

Eli. Jr TAP 31|.tT RCA i0•.G• APO 165.56 V• $4.Y84

J47.?? [Y[ 98.•_ZAC 88.53 [YC •88.16 CL.P *,S.P5

• .33 VHP 6.417 OPA )•.5• lap 113.•4 [CC l.YlO_

|NJ AZNTN INJ TIM[ P_CIT TZN INJ • LAT ZNJ • LOWG

15.45 94 9! 9T •l�T.O -•4.P0 48.00

66.46 |3 3l T 4|9_.J 1•._J J_S.•4

94.43 I 4T O 1148.3 -•l.O6 47,•S

G3.38 II 44 19 _lt•.0 14.04 176.55

_9.JT $ _ A0 |398°9 *51.46 •T.45

69.3? J? 38 I 3?04.1 1?.11 161.54

OIB;T DETERNIk_TION ACCURACY

ST 11•.0 M 341.1 6| 554.4

C_T *.5553 CRS -.9058 CST .IT15

LSA 485.4 N6A 14T.8 SSA •4.1

ELi 347.9 EL.9 9,.4 ALF 10J.J9

M.JD-CO_SI[ [XI[CUTJON ACCURACY
SGT 31T.I IK,R 494.T 1(,3 151.0

RRT .t?13 NaY -._1018 Ilylr -,44?3

IT6.9 RZ3 -._998 6113 -.3091

,I_1 38_.3 _ 408._ TNA J�.JO

LAUe_CN OAT[ NAY 11 1_14 FLIGht Till[ Tl.C_ ARRIVAL. OAT[ JUL. 'Z 19_4

_L.ZO¢[NTRJC CONIC

NL J5|,J• L.AL. ,00

NP 108._4 LAP -3.0_

RC 1•.604 GL -l•.Y3

+L.A_YOCEmTI;C CONIC

¢_ 49.408 vH_. 1.3J_
_NCN AZNTH L.NCN T|N!

_O.00 •3 341 •

_O.00 14 5 41

J 00.OO J 8 J

100.00 IS L'T 19

110.OO • 11 Sl

110.00 16 If 51

OllrAl_£ 199.433

L.Ob rJO.)4 VL £?.TA_ GAb -]1.47 AlL _$.03 _A _J.OJ I_A 184.54 [¢C .93•6T IN¢ 3.D•5• Vl ,9.4_4

L.OP 319.35 VP M.080 GAP -7.84 AlP 90.03 TAL ELY.18 TAP 319.1T RCA 103.•5 A_O 165.84 V• 34.786

GP 8.39 EAt. |33,|9 lAP _O.N [T9 349.84 •ME 148.4_ [T[ _10.19 ZAC B?.|I [TC ,68.98 CL.P -_9.59

DLA 9.5| I.q. 79o0] lAD 931tl.I _EL J�.Pt7 PT_ 1.33 VHP I.Oll DPA 33.JT RAP J1•.81 [CO J.69P+
L.-J T|N_ |NJ LAT _NJ _ |NJ RT AIC |NJ AZMTH JNJ T|N[ PO CST T_N |NJ • L.AT INJ • LONG

• T01.go -I?.84 74.7? 310.36 88.31 •4 13 5 •101.9 -•6.50 06.50

4143.3T ll.lk_ 10_.IT 303,90 88.74 18 14 44 4143.4 13,33 196.14

9413.341 -99.0? S4.J? )J0.iP _?._O I 48 •7 1819.4 -97.?5 45.61
4499.14 |?,91 184,49 503.S0 85.G46 16 3T I§ _)96,1 14.48 ITT.58

II?9.18 -31.94 34.?4 309.48 I00.09 3 $ IT 157_.3 -51.10 •5.;4

43|5.H l|.3S 1i9.0_ _01.58 61.65 I? 51 47 5716.0 17.51 16•.03

O_SlT OEYERNZNATION ACCURACY

IT 113+4 _IR 33Z.1 IS 3_O.}

CRY *.5508 ClS -.9015 CST .15T1

L.SA 5D1.4 NSA 155.1 6SA •4.0
ELI 55_.4 EL.• 9•.9 ALF 101.94

Olrr£m[NTIAL. ¢_tYl_CYlOql

TOE .0590 TRA -.3749 T¢3 .!kD3_ BA4J .J_43

ROlE -.3T50 IHtA .|_MI4 RC3 .|904 fAU .0HTI

F0E -.8089 FRA -.BIND? F¢$-1,$i18 IV 11'03

801 .5?94 ImA .51NIl 9<3 .3+05 FSP -481

N/D-COIXlI( E_ECUTION A¢CLMACY

J_T 31,*.4 _ 421Oo8 ,q(,3 179+0

RtlT .1?9? W -.341• RTtr -.4596

_??.1 Rl3 -.1P88 RI3 -.49TY

SGI 33T,d SGt 41•.0 THA •],4D

L.4U_NCN OAT( NAY |1 1_64 FL.ICeINT T_N[ T4,00 &RR|VAL 04T[ JUL •4 J_64

H_ZOCENTIZC CONIC

R_ 1S1.I• L.A_ .IX)

RP 101.13 LAP -3.11

RC 14.194 (,L. -15.95

PLAN_TOCgNTR|¢ CONIC

C3 41.768 W IL. 6.463

++ 4/NTN _NCN TIN[

IO.00 ,3 40 19
I_.00 15 58 L4

I00.OO 1 I 59

IO0.OO 15 I641

lID.D0 • El 14

110.O0 II I$ 33

DJFeENENTJAL. _L_I_CTJ_I

T01[ .054_ T_A o.5104 TC3 .9958 9AU ._OID
-.3583 mlA .19O3 _C3 .1OTT FMU .07419

TOE -.1385 F_A-I.O31P9 FC5-1.5377 lip 1181

.3133 MA .4091 8C3 .3t14 tIP -+$8

O|STANC[ _O_.141

kO_ •30.54 VL. •?.184 GAL. -11.3T AlL. 93.11 NCA 91.IT _A 135.11 £CC .••855 ll_ 5.1DT4 Vl •6.464

L.OP M•.51 VP 541.144 GAP -Y.O6 AlP 89.88 TAb _•8.16 TAP 3•O.43 RCA 104.•_ APO 166.01 V• 54.T61

(,P ID.O5 IAL. 133._O ZAP _4.47 ITS _41.0? ZAE 149.3t tEE 39.S5 ZAC 8?.T3 tic •61.14 ¢_P -35.36

OLA 8.00 IAL. 71.41 8AO 65_1.8 VEL. l•.?Yl PTN 1.31 VHP 5.$40 OPA 33._0 NAP 11•.i $ ECC 1.6874

_-| Till[ |NJ _AT |kJ LO_ |NJRT A$C |NJ AZNTN INJ T_N[ I_C|T TIN INJ • L.AT |NJ • LONE,
l_10.19 -•7.48 T3.|4 _O9.O0 9T.11 •4 •4 59 "0_0.5 -•G.•l 64.70

473_.3| J7.09 _04.J_ _03.13 87.0l 15 18 • 4158.3 13.76 1_?.0•
• 403.T7 -•l.lY 31.59 508.99 IS.t0 1 SO $ 1803.1 -£T.45 44.D1

4510.0T 18.30 183,34 _0t.55 85,94 16 50 51 3810.1 14.90 IYl.•l

• 151.89 "31._ 33.I? _8.9T 100._0 3 "11 13 1558.J -_O.TI •4.S4

431T.?l l_.Tl l19.TT 300.81 81.9_ t? 9S 5 3TIT.T lT._l li�.TO

NJD-C(_tM�[ IX[CUT|ON ACC.L_ACY ORBIT DtT[RNiNAT+ON ACCURACY

9GT Sl3.O _ 43T.? JG3 90•._ ST 114.0 M 5•1.0 66 4•6.5

IMT .19_ _ *.M_O RTF -.4005 CRT -.5340 CRS -.nil| ClT .1_48
973,9 f1_3 *.1371 N13 -.4898 L.$A 511.9 NSA 158.1 6&A •5.7

IGJ 339.5 _ 410.3 TNA 94.07 ELJ 397.3 EL.9 94.6 ALF IDI.T5

LAUNCH OAT[ NAY II 181_1 FLIGHT TIME 7|.00 ARSIvAL. OAT[ JUL. •6 _6+

WL. 151.1, L.AL. .DO

mP 1_.91 L.AP -$.ll
1¢ IHI..6_1 o_ -13.Yl

P_ANgTOC£NTIZC CONIC

C_ 41.Z011 w_. 9.AJ9

LN_ A•NTH _KN TIN•
_0,00 •3 49 90

90.OO 13 5• 91,

JOO.OO I 19 J9

100.O0 15 9 41
llO.OO 9'IP8 4T

110.OO II 1 35

OIITK[ _l�.llT

L.OI. 130.34 VL rP.llO3 OAL -IJ.L_II AZL 93.19 _ 93.33 _A 133.T3 ECC .99499 ;NC 3.1_9_ ¥1 ,9.4A_

LOP 313.¢141VP N.IINI GAP -I.31 AZP It. FO TAL. •ll.ll TAP 3•4.44 RCA 105.19 APO li4.•T V• 54.791

OP 10.7T ZAL 133.71_ lAP _._l EY| 349.11ZA[ 190.43 EYE )5.30 ZAC 89.59 ETC •68.36 CbP -$7.58

OLA 1.45 R_. PO.1$ lA0 9818.1 V(L l_.Y31 PTH 9.3_ Y_P 5.309 DPA 34.TO RaP JlJ.,O ice i.IlJ,

k-I TIN( INJ LAT |NJ _ INJ NT AK INJ AZI4TH INJ TII4( PO CIT TIN |NJ • LAT INJ Z L.ON(,
_5#.87 -I?.L_ T|.60 _08._0 9?.ll 14 17 9 ZO5_._ -•5.9, 63.•0

4T?1.98 IT.40 _05.08 _0_.51 4T.30 15 II 59 417I._ 14.iF 1_T.69

9M$.3J -911.17 51.11 1.310?.I/I 98,t6 I 51 55 I783.3 -•T./4 4•.4L

4513.?3 I_.M I_t. ID 301.94 14.13 IG •5 4 5_15.? 15.31 I76.01

• 140.51 -_I.341. $1.90 30T.L_ I I01._41 3 5 El 1540.5 -50.41 •3.£•

433f.IP9 l_.0T 11'O.48 _.!3 83,11 IT ZO 54 3739.3 18.50 165.36

ORS|T OETERN|NAf_QN ACC_ACY

ST |J4o8 JkQ 3D8., SS 4_5,0

_J_T -.46ZO CRS -.89D| C6T .0504

L.$A 543.6 N&4 16•.8 $S4 13.5

ELI 513.T EL• 98.6 ALF |OJ.)]

ox_r[RI_NTZAL ¢_¢Tf¢WS

TOE ,D458 TRA -.3_4_ T¢3 .9??9 IMAJ .|97J

FO[-I.0?•$ FNA+I.I?SI FC$-I,?I?I lip IllG

BO( .5447 MA .4113 8C3 .3578 YSP "_37

N[0-¢0UNS_ £_[¢UTf0N ACCURACY

I_T S04,B _ 443,8 8_3 J_T,9
lINT .1794 PlIIF **45]5 RTF -.3389

I_ 873.5 ll_) o.E_08 R13 -.45?7
I_! 514,| 8_ 41_o0 THA 9T._T

1901



JPL TM 33-99 EARTH,VENUS TRAJECTORIES (VOL I. 9964)

LAUNCH DATE HAY Ii IN4 FLIGHT TIN( ?8.00 ARRIVAL 04T( JUL Z| 1964

m[LIO¢(NTRIC CONIC

RL 191J£ 04L .00

• P 100.el LAP -3.14

RC U,?01 GL -14JI

POAN_TO¢[NTRi¢ ¢ON1C

C$ 40.71£ 'IlL 6.31|

LN_N 4ZNTN LI_N 7|N(

IO.O0 t3 45 37

I0.00 I3 43 43

100.00 I 14 41
100.00 IS 4 13

110.00 • 31 M

110.00 1i 3 41

OJ•TANC( I1f.4tl

L_ 130.$4 vL 87.143 GAL olI,ID AZL IS.t? HCA

LOP 28.m4 VP _1,144 GAP -3.4_) A•P I•.SZ TAL

GP 1|,34 ZAL 13$,?B ZAP 41,•| (TI $SO.31ZJ_

90.49 _44 134.10 (CC |till IMC 3.•73• Vl II.4J4

Z19.81 TAP 3£1,50 RCA 10].IS APO I61.40 VZ •4.?IS

l$J.l• IT| 3•.1i •AC IJ.|O [TC •9t.14 CkP -41.13

DLM ?.B| RAL ?0.39 RAO 6S44.1 V(L ]£.731 PTM •J! VHP 4.•98 OPA 35.$1 RAP J01.DI

L-I TIN( |NJ LAT INJ L_NG INJ RT A&C |NJ AZNTH |NJ TIN( POCST T|N IN| I L4T

• 931,40 -1Y.09 7_.J4 )07,35 •0.39 14 19 35 •0_.4 -•S.I$

478T.89 17.T8 lOS.l? -301.O$ i?.S9 15 • 30 41•T.$ 14.S1

• 313,?• -•1.43 41.11 307.11 tl.S? I 54 • I713.1 -••.14

4937,11 |9,04 ll?.0l $01,4• H.$1 It 11 5• 3131.• 1+.?0
• lll.ll -31.11 30.SI 301.19 101.41 3 7 | 15£3.0 -30.07

4390,?1 ll,q l/l,|l _9.11 I$,49 17 l• II 3730.7 ll.ll

OlffEIl[MTlAL O01111RCT|QNI

10( .0331 [mA -.4133 Y(3 .|3|1 k .llil

1104[ -,3£•! _A ,l?AI R¢3 ,8411 FAU ,090_1

FDK-I,•B_ ¥14-1,3_03 _¢$-|,9343 lip I063

lIOi[ ,31341M& ,44_NI _(13 ,3311 flip -'/'IB

ml0-COlailK [N(O_ti_ AC0uil_.Cv

lIT 4t34,4 _ 453,1 &G3 153,7
RRT ,JAS9 W -.Ae0? RTF o.lS$9

IGI 1TI,3 113 -.L_8£ I13 -,4•91

lie 913,.5 _ 433,9 TNA )0,33

(CC 1.6TO0

IN| • LONG

61.71

l•l.?S

41._Q

1?9.81

LtI,B?

114.05

OI6|T O(T(RIn|NATIQN ACCUmACv

$1 1|4.? I11 •13,$ IS 501.4
CAT -.4053 CRS -.IS•? CIT -.O$_t

LIA 361,• NI4 161.1 lSA t_.t

ELI •9?.• [L• 105.1ALF 100.4t

LA_M OAT[ MAY 1| IN4 FLIGHT tiN( 90.00 ARRIVAL OAT( JUL S0 II•A

H[LJO¢[NTRIC C_NIC

RL 131.11 LAL ,O0

_P IO_.BO LAP -3.11

RC ?O.04• GL olA.?0

C3 40.110 v_ 1.$4S
LN_N A•NTH LN_H T|NI

IO,_O •3 AI 40
10.00 IS 41 _•

I00.00 I l? II

100.00 1_ 19 IO

llO.OO • 3$ 49

n0.0o IS 39 30

0|IT_K[ lll.0?l

LOL I_0,$4 VL II,001 GAL "If.l| AlL 93.)• + lOl.il l_A I_I.54 (CC .•1|•3 |K 3.3SI0 vl II,4II

LOP 331,01 VP M,III GIP -4,I$ AlP 11.$£ T+L £30,31 TAP 331.011CA 10i.il AT• I11,41 vl 34,?I_

• P II,N lAA. ISS.?l lAP 47,_ [tl )$1,40 ZA[ IS$,03 IT| 43,M liC 19.9_ |TO •IS,D? CLP -41.10

DL& T.34 RAL 1_.$| RAO tS414,$ V_L 11,T|3 PTH I.$1 VI4P 4,TII DPA 3•.49

L-I TIN( /iJ LAT |NJ L_NG /NJ RT ASC |iJ AZMTN INJ TIN( POCIT TIN

I111,1M -11,99 tMD.73 $09.13 •9,•4 •4 3E 19 •01_.•

4101,_13 11,|4 _.14 _0l._ IT,it IS | 33 4101,4

1_14,97 -••.•3 41,33 304,31 100.1• | 3• 34 1744.9
4110,_ 19,40 lit,i] 301.11 II.10 li 1$ l| $9S0.4

• ]0_,OI -|l,lS J_,$$ _OS,f0 10S.l• 3 I $9 lSOI.O

4_Ni_,OI II,?l ]?I,IMI 199,41 I_.?t 1? l_ l_ 3?1t.0
OIF_ERINTIAL COMICTIC_I

TOE .0141 TI4 -.4411 TC) Jill I_ ,lifo

NO( -.3_O4 R_A ,1174 R¢$ ,Hf4 FAU ,OIHH_

rOK-I._IIHI FRA-I.41_ FC$*•.liO• lip 10li
llOI ,_OIl IMA .4PII 9C$ ,3431 rip -Ill•

N/D-CGIM'I_ (X[CUT|ON ACCURACY

lit Ill.| i lit,9 1+3 •9A,S

IT4.3 113 -.|P?I 113 -.M•9 +

K,J S00.4 SG£ 431.0 TNA 33.07

RAP 10•.$0 [CC 1.41••
|NJI LAT IN| • LONG

*•3.33 I0.40

ll.ll l•l. St

-•4.g3 3t.lg

14.09 110.40

+•9.Y• IO.PY

1_.05 II4.71

CR'B/T DETERmINaTION ACCURACY

ST 1•1,4 _ I7•,1 IS S$1,I

CR_ -._143 CR• -,1737 tit -.•003

LIA Sl4,• NIA 170,3 $SA •E,_
ELI •?l.• [L• I|S.3 ALF 18.S_

LAUNCH 04T[ HAY il lit4 FLIGHT TIN( II.00 ARRIVAL DATE AUG I ]1_4

_[LIOCENTRIC CONIC

RL 191.1• _Ak ,_0

np IOl.lI 04P -3,33

RC 73.111 GL -1$.II

P_A_[TmlmtR lC to, it

C3 $t.13_ VHL 4.31• •.IS RAL

LmC_ _ZNT_ LN<:N TIN(

• O.00 •3 5• •

_0.00 13 31 41

I00.00 I _O $$

IOO,00 14 _4 33
118.00 • 34 II

110.00 IS 93

01FFER(NT|AO CO_[CTI_
TOE -.O101 TRA *.4747 TC3 .I713 •_J .ITS•

RO[ -.•771 m_A ,IHT tC3 ,_197 t.qJ ,109_

tO[-|.$1J4 FRA-I,I_•• FC3-•,3731 lip 9TI

• DE .1771 MA .91_1 IC3 .33iS FV -919

DISTANCE •3•.14•

L_. |30.31 VL •l,OA4 +4k -ll.O| AZL 13.41 H(A 104._• SI4A 13t.1• ((C .llll| INC |,4441 Vl •|,II4

LOP 33S.11 VP _1.$I• GaP -4.11 AZP 19,1• ?AL •_O.T• TaP 33S.S| RCA 10?.iS APO 1IS.SO V• 34,104

GP 13.11 ZAL JSS,19 ZiP $1,0• [TI 33•.53 ZA( 134,3• (T£ 41.11 ZAC _0.63 (TC •?0,36 CLP -50,?1

OLA ?0,13 RAO 1$1k_.$ V[L l•.•l? PTH 1.31 mP 1.490 OPA 3T.4$ •AP 101.PI [CO l,lSSl

k-i TIN( |gJ LAT |NJ LONG IN| IT A•¢ IN| AZNTN IN| TIN( P• CiT TIN IN| • LAT IN| • 00NG

• _••,3S -L_l.•? •?._4 _01,0• 9•,•• •4 3S _1 11•l,4 -•5,03 SI,0?
4t|$,3T 19.SO _T.l_ 301.41 _l.l? |4 ST 4 4•1S.4 15,3? E00.43

• 311.44 -_Io00 47.01 $05°74 I00.1• I §i II 1711,4 ;•i.•l 31.17

4Sl|;§l If.?§ JlNI,•S 300.91 67.09 |l l0 S? 3913,5 11.41 111.31

1011.4l -_1,$1 _•.ll 304.94 103.10 3 !1 • 1411.5 -11.37 19,11

4373.11 13,|0 l?l,tll Ill,l] 14,0T 17 9 3• 3TT3,$ 11,4• IIS,_?

N|0-_OLMII[ [X[CUT/ON ACCURACY G_OIT D(T(RNINATION ACCUIACV
IGT 4l•.t N 490,1JG3 314.3 ST 131.3 S;e £58,1 IS ST?,l

lilt .00_ IIRIr -.$?•S RTF .0101 CRY -.133• CRI -.li•3 C•T -.$113

M|.I _ -,S_OJ RI3 -.1494 LIA _••.4 N$A 1?3,0 ISA ••.$

IG] 4lT.l SGI 479,5 TNA 14.1S ELI I11,9 (L• 119.T *OF IS._T

LAI._CH DATE M_V 11 |9&l Fk/G_IT TIM( 94,00 ARR|VAL DATE _UG $ ltl4

H[0|OCENT_I¢ CONIC

RL 151.11 OAL .OO

nP 101._1 LAP -3,31

• C P$.|JT GL -lS._O

PLAN[TOCENT_|C CONIC

C3 31.43t VI_ •,lid
LN¢._ 4Z_T_ LN(N TIN|

_O.00 •3 $3 43

_0.00 13 3• $1
I0_,O0 1 14 0

100.00 |4 SO

110.O0 • $1 •

1]0.OO 13 31 ]•

O1173_<( I39,117

_O_ 130,34 v_ ll.0TO +AL -I0.91 AZk IS,_3 NU 10T.ll IMA

LOP $341.93 VP M.$H GAP -3.1T AZP 111,91 TAL •3].03 TAP

• P 14,11ZAL 133,S0 •AP N,•i [Tl 3S},TI ZA[ ISS.eO IT|

|$T.01 [CC .•14•• |NC 3,3341 ¥I |I,AI4

339,0| KA IOT.39 APO I•1.41 V• 34,110

35.•1 ZA¢ 9J.43 (T¢ •70,10 CAP -$$,19

0L+ I.$3 I_L fO,0T I_0 INf.| VtL I•.III PTH •.M mP 4,11• OP_ 31,44

L*I TIN( |NJ IJT /NJ L_NG |NJ RT A_C IN| +INTH |NJ TIN( PO CIT TIN

• _10,33 -•1_.44 _.01 _OS,$• IO0,S$ •4 _ 43 HNDO,3

4_,_O Jl,•| 8.$• Ml._l M.4? 14 S• 0 4119.3

I_01.I_ -IT.Tt AS.T| MS.1_ |0|.se I Z II |T09.3

4371,II 10,10 111,47 _00,?I 17,$9 |I ? T _?I,I

1073.11 -+|.$1 L_I..BI 304.11 104.4• ) 13 41 1473.1

4M4.$1 13.43 |73.11 L_I_t.]I M.$T I? S II 3714.3

OIFr[n'(NT/AL ¢C_I(CTIONI

TO( -.0413 T_A p,3114 TC3 ,11TI _ .|lril
Ro(-.•$•• I_A .1119 _c$ .3$$1_FD, U .]1131

F0(-I.7410 FRA-i.?I•) F¢$-1.1014 lip I011

I0( .•SIR MA .$410 9C3 .$345 FIT -I0_3

SAT S00,T _ 493.4 S;3 34_.4

met o.104• W -.R?t RTF .1109

IGI S•3.1J _ 47|,I THA 137.I•

lap 104,13 [¢C 1.|411

|NJ • L4T IMJ • L_0
-14_?• $?.Ty

IS.?• 101.•?

-•3.1• 3?.41

!1.11 I••.17

-••.0• 11.47

ll. TI 166o04

G_8|T O£T(m_lk_tT/ON ACCURACY

IT 141,0 SR •3T.T $$ •I?,D

CflT .OJ|? OR• -.14T3 ¢lT -,_•Di
L•A 1_4,• N•A J74.1 IIA EE.I

ELI •3?.? _o• 148,0 ALF II.$Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19641

LA@NCH OAT[ NAY 11 ]SNI4 FLIGHT TIN( 11t13,00 4RNIVAL 0IT( AUG $ 1944

HELZOC[NTNIC CONIC

RL 191 .IZ LAL .00

RP 100.14 LaP -_.$6

IC Y?.SaI GL -11,£1

PLAN[ TOC[NTI| C CONIC

C$ $1.095 VNL 4.£4t

LKN AZNTN LKN Till(

_O.O0 0 3 40

I0.00 15 Ze 33

]00.00 1 £? 45

] 00. IS 14 47 I

110.00 J 41 Jl

110.00 IS 41 5

O|Fr[RENf IAL C_E_[C YJ Ok_

T0[ -.0?tB Y#J -,5714 _C) .0SIS BaU .lfYl

F0(-I.IIS/ F/A-|.IL_t FC)-I,III$ liP JIZl

80( ,I$15 MM .6166 IC_ ,)404 tiP -ill?

D|ITAIIC( Z45.615

LOL in_0.34 VL ZJ,O/6 G_L -|0.|4 AZL 15.63 14CA 111.15 ImA I_?.15 (CC .tlZl0 INC 5.6£61 vl _t.464

LOP 341.S• VP 38.153 GAP -3o00 AZP M.Sl TAL Z$1.16 TAP 54Z.31 NCA |07.94 APO 166.56 V_ $4,116

GP 15.03 ZAL 159.15 ZAP J|.lHI ITS 3S4.1Ni Z/_[ lSl,5J IT[ iS,J0 ZAC IZ.50 [TC £?I.Zl CLP -60.77

OLA 5.1| NAL ?0.0? IA0 65M,5 V_L IZ._6 PTH Z.30 VHP 4.114 OPA 3t.45 NAP J0Z.SZ (CO 1.641?

L-| TIM( |NJ LAY |NJ I_]NG |NJ NT A1_ |NJ AZNTH ;NJ TIN( PO CIT TIN |NJ • LAT;NJ Z LOllS

Z56|.34 oL_I.IZ 64._1 305.11 10J,J6 0 46 •1 |661.3 -Z4.SI $6.47

4143.31 J1,|• _.47 _01.11 M,?? |4 41 11 414},3 16.14 t0Z.l$

1110.|0 -•?.5| 44,41 _4.00 101.11 I 5 56 lil_,J -Z5.55 5i.17

4511.?1 _0,44 1•0.30 300.M 6?.?0 |4 $ 38 _111.| |?.t4 lit.l?

t0S6.N -31.03 15.?3 305,11 105.11 $ |I 35 1456.1 -16.45 17,54

45•5.15 •3,7t 174.0_ _•.JO 84.67 |? I 11 $?•5,1 •O.15 166,?t

NJD-CCu_[ (|[CUT|ON ACC_ACY OielXY O(TERN|N_T|ON ACCLM&CY

IGT 535,• _ 511.5 _J_5 375ol ST 174.1 IMQ 11i.5 66 655.5

_T -,138| _ -,6708 RTF .$515 CRY .|451 CN5 -.t111 CST -.6645

N 740.• N3 .3134 NI$ -.6171 LSA M?,6 N6A 1?6.1 6SA 11,?

K| 513.4 IK_ 45i.t TMA |40.5t [L! I£0,1 [LZ 161.4 ALF ?5.11

FLIGNT TIN[ 811.00 ARRIv4L 0AT[ AUG 7 1t64

H(L|O¢(NTN|C CONIC DISTAN¢[ 151.115

NL 1g|.1£ LAL .00 LIe _J0.34 VL L_P.O_4 GAL "10.75 A•L •$.?1 HCA J14.5] _A |57,11 (CC .11131 XNC 3.7136 Vl t1,464

NP 1_.11 LAP -3.31 LOP _44,?0 VP M._kl GAP -I,51 A•P M.4? TAll. 151.|6 TAP 545.41 N¢A |01.II A_) 166.11 Vl 54._15

l¢ 71,714 GL -11.75 GP 16,1_ ZAL ]$4.1NI ZAP t4.17 (T| 154,)0 •A( 157,11 [Y( ?1.74 ZAC 13.17 (TC I71,10 CLP -65.1t

PLANJ[TO¢(NTN|¢ CONIC

C_ 38.6?6 VHL 6.111 OLA S.11 NAL 70.11 lAD 6SM.S V_L |1.65| PTH 1,30 VffP 3.•74 OPA 40.41 NAP 91.?? (CC 1.6:365

LN_4 AtNYH LN(N T|N( L-| TIN[ |NJ LAT |NJ _ |NJ NT ASC |NJ AZNTN |NJ T|N_ PO CIT TIN |NJ Z L4T IN| t LONG

IO.O0 0 I 3 1541.11 -_5.13 65.)3 504.?• 10l.?| 0 SO 15 1141./ -14,05 IS,J?

IO.O0 15 14 51 4•$?.Sll "11,54 I10.$7 30|.15 61.01 14 45 SO 4157.1 16.55 201,99

100.00 | 3| 53 I•?|.?1 -17,15 43.13 _04,47 101.|I Z • 45 1671.1 o15.10 54.1Z

100.00 14 43 43 4_O3,11 _.71 |•|,15 _00,?3 M,Ol 1I O 17 4003.1 1?.61 II_.?t

I|O,00 • 45 SO _040.33 -_0.14 14,$4 _03.45 lOS,?• 5 It 11 1440.3 -•1.•? 16.Z!

I10,00 15 41 |l 4407.41 14.10 |?4,73 _•.J? •4,•_ |l 51 i5 380?.4 I0,5Z li?,4|

0|FF[_[NT/AL C(_KCT|ON_ NlO-_l( (X_CAJT/CN ACCURACY _BIT OETERNINATION ACCURACY

TO( -,|14? TN4 -.6_iO4 TC3 -,01•4 _ .1••5 IGT 5•5.0 _ 5EI.8 _5 400,3 IT _01,_ 8/1 1_5.7 6I 6_l.t

• _[ -,1177 _A ,1_1 RC3 ,351_ FA_ .|35J4 _T -,_0 _ -.?|0_ RTF .5150 CRY .Z)?? CRI -ol010 CST -o76_6

FO(-t,0174 FNA-I.05•1 FC3-3,0_50 •lip |34? _ ?S_,0 _) ,1713 RI_ -,?0t? LIA ?Z4.t NSA 176.6 164 ZI.t

801[..£538 MA .1711 8¢5 ,)tO) FIP -1116 HI Nl.? HI 44t. S THA 143.15 [LI ••5.4 EL• 174 .? ALF 55,11

LSUNCH O* Y( NAY 11 IS HI*4 FLIG_ST T|N[ 5)0.00 ARNIV4L OAT( AU¢ 9 1964

H(LIOCENTNIC CON|C

• _ I5l.it LAL .00

RP IO6.10 LAP -3.51

NC 61,045 GL -17.51

PLAN_T_ENTN|¢ CONIC

C$ 36.304 VHL 6.11•

LN_H AZNTN LNCH T|N_

S_.OO 0 |t 51

PO.O0 13 11 15

100.00 | 34, _S

]00.00 14 40 31

110.00 I 41 41

I10.OO 15 43 41

OIFF[/(NTIAL C_W_[CT/ON_

YO( -,1771 TRA -,l•T! TC5 -.10|? •Atl ._0_3

R0[ -.16t5 PlN'A .1313 NC5 ,38|1 FASJ .14|65

FO[-t.Z601 FN_-•.1464 FC$-3.•016 lip 1155

10( .145| M+ .73?1 IC3 .$151 tip -IL_I

LAWNIH OAY( NAY II 1_414

0|STAN([ 151,I04

LOL Z30.)4 VL ZI.014 GAL -I0.i5 AZL 13.13 I,KA 11?.48 1144 |57.•Z (CC .trill? JNC 5.1_55 vl EI.464

LC_ 34?,1? VP 38.3?} GAP -I,H ASP 11.13 TIL 131.04 TAP 341,55 /CA I01.4Z IPO 166.0Z v_ 54,651

GP 16.11 ZAL 154.44 ZAP YZ.14 (T3 $5?.73 ZA( lIT,Z? (:( tZ.34 _4C 14.G*S (TC t?Z.54 CLP -71.50

0LA 4.?5 NAL ?0.55 NAO 151/,5 V_L 11.656 PTN Z.I• v_P 3.1G50PA 41.35 RAP •?.05 [¢C 1.6504

L-I TIN( |NJ LAT |NJ _ IN| NY ASC |NJ AZNTN |NJ TIN[ PO CIT TIN IN| • LAY |NJt LONG

1511.61 -15,_ 1|.17 304.54 IOI.41 0 54 S5 iltt.6 -t$.66 53.15

4111.15 11.10 •11._0 _01,51 61.4_ 14 41 51 _•71.5 16.It tO).at

1153.07 -_l.•S 4|.11 )04,11 103.46 _ 15 S1 1655.1 -Z4.15 $5.66

4417.03 11.15 IN.03 _00.11 M.$5 15 57 •9 4017.0 ll.01 164.65

ZO13.51 -)0.4• 15.33 103.15 106.40 $ 13 11 14Z5.5 -I?.07 15.06

44]•.56 14.44 175,41 I•1.$3 65,31 16 5? Z0 3811,4 10.10 II4.13

NI0-COUItK (_(¢UtJON A¢CUNACY mOlT O(tERNINAT|ON ACCUMACY

_t 17f.l I_A 545,3 IG$ 4•3.1 |t Z54.5 SA 171.0 65 ?•Z.I

RWT -.4?15 _r -,7455 Rlr .6311 CkT .II•Z CN6 -.7675 CIT -.t$10

IK_ /?3.5 1_3 .1510 R15 -.7736 LSA 764.0 NIA |76.4 664 tO,?

• GI 751,7 _ 4_1,? T_A 147.44 [LJ 161.• (LZ 151.6 4_F 17.6t

FLIGI4T T|N[ •1.00 ARRIVAL OAT( AUG I1 1164

H(L|OIENTRI¢ CON|C

N_ 151,11 LAL .00

nP _0_.77 L*P °3.38

NC 14.317 GL o!7.•1

PLAN[TO((NTR|C CONIC

C3 57.138 V_ 6.151

L_KN AZNT_ LNIN TIN[

tO.D0 0 11 4

tm.oo |3 |1 •

IOO.00 1 4J J_

IOO.00 14 3? 31

110.00 I 54 6

110,00 |5 4i II

OIFrEKmT|_L CIW_CT|O_I

TO( -.1556 TNA *.7115 TC3 -.110• 1_ .tJ_O

RO([ -.J40J Rlla .1441 N¢3 ;diO_ FASJ ,141_4

F0(-!,3105 FNA-•,•144 FC3*3,3510 lip _31

10( .174t MA ,107_ 1C5 ,4451 FSP -t_4_

O/STANCE L_13.O09

LOL 130._4 Vk I_t.0M O_k -10,S4 AZL 13.13 NCA I_0.$S 114A 137.17 (CC ._0151 INC 5.1351 vl tl.464

LOP 331,05 VP )0,376 GAP °-|,47 AlP I?,IHP TAL 130,11 TAP 391.46 RCA I01*S? APO 145,?? V• 34,831

GP 1?.1• ZAL 153,13 tAP ??,31 [YJ 351,•• Z/d[ 156.71 [T[ if.0} ZAC 14,15 (TC l?1.II CLP -71,65

OLA 4.l? NAL TO.S? NAO t5N,5 _[L II._l PTH I.•• mP 3,?16 OPA 41.•4 RAP •4.Z4 [CC 1.6t43

L-| Y|N[ |NJ L_4T |NJ LOIG |NJ NT A_C IN| AZNTN |NJ TIN( _)CIT TIN |NJI LAT |NJ Z LONG

ISO•,41 -•5.35 10.57 )04.3? |03o01 0 S• 4? 1101.5 -15,50 It. SO

411?.44 I0,11 •11.11 _0|.51 6•,?• 14 3• 35 4•17.5 17.$3 Z04.63

11_$3._1 -11.13 40.4Y _04.01 104,10 I !1 5t 1635.1 -14,43 5£.36

4630.44 11.41 lff.IM 301.0• M,?| 15 54 41 403|,4 16.41 185,5|

_004,|? -_0,0_ I•,0_ _01.•5 107,06 ) _? 11 1406.1 *•?.41 15.11

4431,I• 14.71 |?1,1_ J_f._ 15oi? |$ 54 I M5|,1 I1.II 1t1.68

N/DoC_UNli[ [ICs/Y/ON A(C_ACY C_'81T O(T(RNZNAT|ON ACCUNACY

_GY ?•6,3 JWd_ 511,• IS3 44•.3 iT )07.4 SR 147,1 $1 753,t

N_Y -.5?03 _ -.?761 NTY ,?•J• CRT .30Z4 CN6 -.7173 CST -_8756

• 64.0 NI$ ,153| NI) -,1187 LSA 10_.7 _$A 175.6 66A ZO.t

_G| 171,0 SC_ 415.? TH& 110.14 (LI 311.5 [LZ I$t.1 4Lr D0,)?

|9O3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL !, 1964)

LAUNCH OAT[ NAY 11 ltlA FL|GNT TIME DA.00 ARNXVAL OAT[ AUG 13 1964

_q[LZOC[UTII¢ C¢_IC

RL 151.11 _AL t .00
RP J08.75 LAP -3,3J

RC |e,IOZ ;L -1|,54

PLANCTOCENT/I( C_i_C

C3 37,$?t VHL 6.130

LNC_ AZNTN LMCM TIME

I0.00 0 £3 A?

• 0.00 13 14 59

ID0.00 I Ae At

JOO.OO 14 }4 35
110.00 Z $8 33

110.00 1$ 3ti 0

OIFF[R[NTIAL _R_CT|ONI

TOE -,3011 TRA -.1464 TC3 -,8115 IAU ,_57

RO( -,1113 N/IA ,t4U RC3 ,4•O? FAt) .141NM

FO[-Z.4SO3 FRA-E,ZA_ F¢3-3.4549 09P Z460
Do[ ,3£10 liRA .11111_$ .SO�OfSP -1410

01STANCE •71,383

SOL _0.34 vL •0,075 GAL olO,4A AZL 94.05 _ 1•$.1• _A 137,07 £CC .•0?$0 lUC A.O_SA Vl tI,ASA

bOP _4,Z• VP 38.374 GAP -.M AZP 07,74 TAL •30.47 TAP 334.•9 NCA lOS.l} APO IIS.46 vt $4.84•

GP 11.74 ZAb 153.34 ZAP S•.4I [TS .l_l ZA[ iS},?• [T[ 101.•1 ZAC $5.$6 [TC _?$,4_ CLP -•1.••

OLA 3.57 NAb 70.11tl NAO ISU.$ V[b 1•.607 PTN •,•S VHP $.735 OPA 45.07 RAP 91.A1 [CC 1.•1•$

b-I T|N[ |NJ bAT |NJ LONG |NJ NT SSC /NJ AZNTH INJ T|N[ POCST TIN |NJ •LAT _NJ | L_G

• 46|,44 -•S,O• 19.|• 304.•8 103,71 | 5 9 ISS1.4 -ZZ.SB 51.10

4603,M ZO,44 •|3,3l 301.89 ?OAT 14 3t 38 4)03.? 17,75 £05.$3

• •13.411 -_I,•9 _,07 _03,P0 I04,?6 • •3 A• 1613.? -ZA.01 31.0_

4041,67 11,96 193,R _01,39 69,0• 13 5• • 4048.? IS.$3 161,44

IINI#.0t -_t.71 •O.1_ 30•,79 107.74 3 3• 1 133|.1 -_?.00 1•.6•

4445,0• •5,19 I?f.14 L_9,tl 66.01 IS 53 5 _45.0 ZI.?I l•t.•S

N|0-CCUfI[ ExECuTION ACCAMACY OR•XT OET[RNINATION ACCURACY

_? 911,8 _ 3?4,4 IS3 45S,3 ST 363.6 SR 115.9 •6 ??9.3

IRT -,6_9• R_ r -._016 NTF .79•9 CRT ,_7_? CR3 -.•46• C•T -._05_

1077.S 11_3 ,•190 N13 -,$5_0 L•A S$$.4 N•A 174.£ S•A 1_,S

SGI IFIt_,3 _ 403.0 TNA IS3.41 [bl 3?0.4 [L_ IZO.5 ALF 5.95

CAU_KH 0ATE _V 11 11144 FblGHY TIN[ N,O0 AIRIvAL OAT[ AU_ 15 196_

H(LIO¢[NTRIC CGNIC

RL 131.1_ LAL ,00
mP 101.?• LAP -3o33

• ¢ 61,011 GL -19.••

P_AN(YOCiNTNI¢ C_41¢
C3 3?,•1S _ S,100

_NCff AZMTN bNCN ?IN|
SO.SO 0 30 •

• 0.O0 13 11 43

1_O.OO 1 5• IS

10_,00 14 31 41

110.00 3 A 9

I10.00 IS }l 47

OIFF[Ri[MTIAb ¢O#R(CTION8
TOE o.3717 TRA -,9L_3
RO( -.01_0 mlA .tAgS

_0[-£,S?SS _RA-Z.£441

• O[+ .3306 MA .Sg_g

0/STANCE •??,?•5

L_0.34 v_ Ill,OS? GAb -10.}_ AZL 94.J? NCA 1•6,99 8NA 1_.9_ [CC .•Oil? INC 4.17•5 VI _9.4_4

bOP _J7,40 VP 38,_ GAP -,S| ASP iT,if TAL •_0,03 TAP 3S?,0• /CA 101.69 APO li9,J_ v£ 34.83?

GP 19,1$ ZAL 15•,97 •AP 97.39 ITS •,59 ZA[ 154,16 IT[ 103.43 ZAC _,?S [TC £?$.$4 CbP -S?.£3

ObA £.9A NAL 71,•7 NAO JS_,S V_L IS,S�| PTH •,•9 VHP 3,711 OPA 43,97 NAP $1.64 [CC 1.61_5

L-| TIDE |NJ LAT |NJ L_NG _NJ RT A6¢ _NJ AZNTN _NJ TIN| POCI? TIN _NJ _ LAT INJ _ LONG
• 459._4 -•4 ,86 S?. GO _04 , •• |04,_ I || • 1956,3 -_,44 4_.•3

4_•0,1NI •1,03 •14,4• 30•,•? ?0,S9 14 33 44 43•1.0 11,1_ _0_._0

£II•.SA -•5.1• 37.11 303.15 105.44 • •9 11 159•.3 -13.55 Z+.•1

414_,H L_.H INN _01,?9 69.51 15 49 •4 A0t3,0 11._? ,117,45

1H9,0f -t9,}J 19,41 30•,141 109,43 $ 39 58 1319,1 -•6,51 11,41

4439,•1 •$,SJ 171,01 )00,34 St,4? 19 5| S 38S9,• ••.IA 170.55

N|O-C.,_I,J_I_ [_[CUT|ON ACCurACY _il�lT D[T[RNZNATION ACCt_AC¥

?C} -,386• OA_ ,•_00 •ST 1010,} I_R 193.8 SG3 4S3,6 ST 436,$ 141 10A.8 •• •03,•

RC} ,43i? FAU ,JSl3t RRT -.H14 RRF -,|•41RTF ,635? CNT .1371 CR• -.3334 C•T -.•Z•G

_¢3-3.3•17 lIMP •9_0 I_B !_0•.6 R_3 ._0_9 _13 -.S??S b•A _OA._ NIA !?_,3 •SA 1_.0

9C3 .33_0 rip -1449 SOl 1137.3 _G• 390.8 THA 155,$9 [k| 436.8 [L_ 101.9 A_F Z.73

_AUNCH DAVE NAY I1 I HA FLIGHT TII4[ IS.D0 ARRIVAL OAT[ AUG IT I_G4

_LiO¢[mVmZC CONIC
RL 191.1• _Ak .00

RP 101.•t _AP -3,•1

RC •1,10£ GL -11,16

P_A_TOC[xTRlC CONIC

C3 3•.•?0 V_ 1,0_

_C_ AZNTN _NC_ TIN[

_0.00 0 36 5A

• O.00 13 • £7

100.00 I $S 16

100.00 14 II AS

110,00 $ 9 57
110.OO 15 34 33

01rF[R[NTI_b ¢_NNI[CT|N
TO[ -.447? TRA-I,O0_4 TC} -,48J5 JAA_ .}•?•

RO( -.03}• _ ,•413 NC} ,4495 FAU .J_JO?d

FOE-Z.S3S3 FffA-•._} FC}-3,S}ge 9_M_ }4•4

80[ .4501 MA I.O_H) BC3 .H39 FSP -1460

OIl?ARC[ J14.03?

bOL _30,$4 VL _1.033 GAb -10._0 AZb $4.31HCA 1_0,17 S_A 136.73 [CC .Z0313 INC 4.$076 Vl E_.4•4

bOP .39 VP 38,361 GAP -,0_ AZP ST.•• TAL _•_.49 YAP 359.63 RCA IOS.S_ APO 164.?[ V_ 34,$67

GP _O,57 ZAb 131.91ZAP 9•.13 ITS 4,39 Z/dE 13•,•• EYE 114.50 ZAC S?,?_ ETC _74.4_ CLP -_.34

OLA •.•6 NAL ?l.Y• RAO 65M.4 V_b 1•.373 PTH •.•S VHP 3.71• OPA 44.63 RAP $6.00 [CC 1.606•

k-| TIN( lNJ bAT INJ b_ INJ RT ASC |NJ AZNTN |NJ TIN( leo CST TIN ;NJ _ LAT INJ £ LONG
• 4}5,16 -•4,•5 96,00 304,•4 I03.03 I 17 30 IS33,_ *_1,_4 4•.09

4131.?} •1,43 •!3._4 _0•.?4 ?l.0i 14 50 4? 4331.? 11,$? _0•,0?

£170,09 -£3.SO H.0? 303.$6 ]06,15 • 31 £1 1S?0.1 -_3.0A £•.1A

43410.73 _.67 1N,13 _0•.•i 19,9S 15 46 43 4010.7 1S,74 l_8.St

1948,93 -•l.S? 11.01 30•.6S 109.16 3 4• _ 1340,S -•S.tS 1ff.0_

4AP4.H •3.H 179,06 $00.9S H.94 16 4J 9 MT4.? ££.61 171.51

MIO-C, OURII[ [mrCUTION ACCURACY ORBIT DETERNi_TION ACCURACY
I_T |190._ _dl S93.| 103 463,5 ST S10.3 SR SS.S •• 814.$

NNT -,?30• _ -,9431R?F .9i51 CRT .0314 CR$ -.3603 CSY -._399

13}7.1 I_$ ._53 R13 -.SSSS LeA 956.1MSA !?0,5 $1_1 18.3

IIGI 1•93,0 SG_ 379,0 TNA 153,11 ELI 510.3 ELZ 86.4 AbF .31

LAUNCH OAT[ MAt 11 1i364 FbIGHT TIN| 100.00 ARRIVAL DATE AUG 19 1_•4

_LIO¢[NTRIC ¢_N|C

RL 131,11 LAL ,00

nP IOS.eSLAP -3,•l

IC 13.51} GL -_.?1

PLAN[TOC[N?_|C CON|C

C3 _4,3A$ VHL 6.O4_

0IIT_NC[ I_0.3_0

bOL _J0,_4 tq. _,00S _b -10,07 _b 04.41 HC_ 13}.}A _ 136.31 [CC .I0416 INC i,13_0 VI _.AS4

bOP $.77 vP M.}SO GAP ,37 AZP N,I4 TAb £_t,97 TAP •.•1 RCA 1_1,14 APO 1t4.31 v£ 34.07?

GP •1.Sl ZAL 131.01 ZAP N,?I EYe 9,£1 ZId[ 110,01 EYE 1L_,$9 ZAC N,i9 [?C •74,$6 CLP -S?,_?

DLA 1.S• RA_ ?_ •4 NAO OSAkl,4 V[b I• S_ PTH • •l VHP 3,730 OPA 43,40 NAP 83.57 £CC 1.•014

LMCI+ AIM?N kKN TIR b-| YIN[ |NJ bAT
IO.00 0 A4 17 •410.II -|}.?9

_O.00 13 9 3 4940.}t_ •1.I0

100.00 • i 30 •141,03 -•3,03

100.00 14 13 41 41_0,111 •3,1•

I10.00 $ II I_ 1_?,_4 -£9.

|10.OO 13 31 il 4491.?4 H.41

0|Fr[R_N?|AL CCWlI_CYlON&

TD[ **$•$3 TNA-1,0_0_ YC3 -,5914 9A_ ._0

RO( -.0•41 R/IA ,_3_0 RC3 .4eO0 FAU ,14847

F0[-_,•734 FNA-•.14_O _C$-3.5174 8SP 39_

SO| .g_ilO liRA I,IISl SC3 ,74S_ FSP -1459

INJ L._AG |#J RT A_¢ INJ A_ATN INJ TIME POCIT TIN ZNJ _ LA? INJ _ LONG
34,30 304.3} 10S.t• 1 •4 38 1010,? -•I,AO AI.4_

I|t,H 303,}• ?1,19 14 •? 43 4360,4 19,13 109.37

_1,44 303,_3 105,89 • 4• IS 1146,0 -•Z.4S ts.g?

197,4| _0•.•? ?0.$1 15 44 1 4]00,3 _0.•• IS_,?S

II.S• _O•,M 109,91 3 A0 _0 |3•?.$ -•3.40 8.68

!110,19 MI,49 6?,4? IS 4?-|0 MgI,? •3.11 17£,57

MI0-COU_I_ [v_'C_Y|ON ACCURACY CNBZT D(T[RN|NATION ACCURACY
I_Y 1313.4 It_ 5_J_.5 60} 43•_5 $? SAS,S SR ?_.• SS •AZ.S

RRT -.?SO0 _r -.8t0_ RTF ,$955 CRY -.•_6_ CRS -.0735 C•T °.|49•

1410,• lira3 .•046 RJ3 -.9064 LSA 1017,_ NSA 168.3 $$A |?.5

SGI 1433.S $G£ 337.8 ?HA 160,0• ELI _89.8 EL2 T0,? ALF 17•._•

i_4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19643

L.*UUCH O4T( mAY I1 1944 FLI_T TIN( I0Z.00 ANNlVAL 04f[ AUG _1 1964

nc 05.¢z¢ GL -ll.&4

PLAU(TO¢[NTnlC ¢OUlC

C3 3•o144 VH_ •o0ZI_ 0LA .?J RAL

LNCff AZNTN LNCff T|Nt L-| TIN( XNJ LAY |NJ L_NG

I)O.OO 0 51 4; 15413.4• -13.ZJ 51.47

• 0.00 15 I _ 4995.47 _.59 Z|g._

tOO.00 I 14 10 EIS'O.OI -Z4,5| )Z.M

lOS.DO 14 El _ 4?lI.15 13.•1 1J4J.15

ii0.00 3 13 It) IN)4.03 *S?.13 J5.00

110.00 15 St SS 4510.90 S•.11 131.4•

OI,F£RI[NYfAL C._WiI_CTf(_SS

TO( -.liSA TNA-I.ITZl TC$ -.l_S9 8AU .40SO

nO_ .0050 JHIA .El•$ RC3 .4•73 FAU .14458

rOl[-Z.•lS4 FRA-S.0531 rC)-5.4417 tlP 4444

0134[ .•lSI BIIA J,193•, 8C5 .$351 FJP -14_

_q[LJO¢£NTmJC C_JC 0|IT+M_[ S1•.575

lL 151.1£ LAL .00 LOq. _50.34 VL ZT.17S GAL -9.94 AlL t4.•Z NCA 136.51 SaSA 156._• (CC .Z03£1

NP 10J.42 LAr -3.11LOP •.95 VP 51.35• GAP .?t ASP 941.(_4 TAL S_I.JS TAP 4.SWJ ICA |0•.5•

GP ZZ.50 ZAL 150.1| lAP 101.O6 (Y• 9.$9 ZA( 147.•4 (T( |I?.SZ ZAC tg.?l

E.19 VHP 5.791 0P4 4•.12

J_J IT AIC |NJ AZIMTH ZMJ [|M( PO CST TIN

504.41 101.SO 1 53 5S 1?95.5

504.0| ?S._ 14 _4 Z5 4515.5

)04.0• 10T.•? S 49 49 lSIO.O

303.5? ?I.IS 15 41 5 41Zl.l

SOS,?| Jl0.?l $ 55 15 1304.0

SO_.ZS 611.01 1• 45 5 5910.9

?S.95 lAD •5Mo4 VI[L |S.§54 PTH

NIO*¢OU_JM[ i[X[CUT|_ ACCURACY

SGT ISlO.• N lOS.| Jl_$ 453,l

ml'? -,?IS3 _ -.1750 RTIr .19rE,

S_4 IILI_I.S Nt5 .lOT• Jtl5 -.9175

_1 tSll.5 _ 557,S TNA lel.?l

|NC 4.610• ¥J _.484

APO 165.95 vl )4.•88

(TC 175.Z5 CLP-101.98

tAP •1.37 (CO 1.5965

IN| Z LAT IN| t LONG

-Z0.?• 44.•9

It. P5 II0.•3

-E1.8• E4.19

10.11 1•1.16

-14.Y5 ?.18

15.•9 1?3.??

(_8|Y O¢T[f_INATION 4CCtlRACy

ST •75.• _11 ••.? SI 157.6

CRT _.5509 ¢l• .Sit5 C|T _.9589

L•A 1079.1 M•A i••.l ••A 16.•

(LI •74.8 [_S 55,• ALr 17•,8S

LAtu/NCH 0AT( NAY I1 1944 FL|GHT TIN( 104.00 ARR|V4L 0AT| 4US _5 1964

PtI[_|O([NTRIC _|C

mP 101.St _AP -3.lJ

NC •/I.i41 GL -L_,ll

PLA/_TO¢(NYI|C ¢_NJ¢

C$ $5.1ll VI_ 5.ffl

LNCJ4 AZNTN LNCH TIN(

90.00 ! £ •

I)0.OO IS ST IT

100.00 S $3 _1

100.00 J4 Jl 43

110.00 3 31 $4

110.00 15 ST |0

0;FFtNI[NTI+L C.¢ItI_CTICNI

TD( -,?O41 TNA-I .SSS| T(3 -,7911 IM4J .445_

NO( .0351 IMA .IJ14 1¢3 ,IT)/ FAU .J31_4

r0[-l.ll3S FNA-],I4?7 rC3-3,5497 lip 497|

DO(+ .?051 IlIA J.ST04 It3 .9_S? FSP -1403

01lYe( _05.104

LOt. 130.54 Vl. $7.134 GAL -9,?I ASL 14.1l _ 139.70 INA

_OP lO,13 VP M,3J_ GAP l,lt AlP _4_,33 TAL ES?,3t YAP

OP $3.57 SAL 141.04 lAP |0_.0S (Yl I0.4E lA[ 145.17 ST(

135.t? (CC .SOS45 INC 4.10•4 vl 19.494

?o_J RC_ 10J,45 APO 1t5.50 Vl 34.199

151,11 SAC 100._ [TO I79.59 C_P-I08.46

OLA -,19 NAL T3.41 NAO 4544J.4 vI[L 13.544 PTN •.ST VH@ $.147 OPA 4?.IS NAP ?9.45 [CC 1.5915

k-Z TIN[ |NJ LAT INJ _ |NJ IT AIC INJ AZNTN INJ TIN( PO C&T TIM ZNJ S LAY INJ _ LONG

1333.71 -SS.II S0,49 304.7t 10?.4S 1 41 _O 1753.? -$O.09 4t.?_

SOO_.•.4 _.l_ •SO.S4 404.15 ?S._I 14 _ 47 4409.l _.5? Ill.50

I01|,•1 -S$._] 50,T_ )04._T |01,SO I 51 13 1491.6 -ll.l• ES.O7

4?41, S? _4,15 _,41 304,4| T|,S3 |$ 3? SO 4/47.0 $1.44 191.74

II?l.•$ -S?.L'O IS.Ill 4OS.94 111.55 4 S 4Z IS78.6 -14.05 5.5i

4555,71 17,45 |lS.l_l_ 303.0M _l.?l II 45 45 )t3S.? t4.55 175.15

N|0-COUQS( (M[CUTI(_q ACCURACY _llT 0£TERNINATZOIq ACCURACY

SGT IHS,$ _ e04,5 $G5 441,1 IT ?_5.4 _lt 71.4 SS 67_.7

Jiffy -.1OO3 W -.lit• fit? ,909t CRY -.llSO CRI .4530 CST -.9924

I?T5.4 11_3 ._134 ll3 -.9_4Z LS4 1150.0 MIA 1•4.3 Ill 15.5

IGI 1741.0 SGS 34?.5 TNA 145.15 ELI ?•5.? (LS 40.• ALr 175.52

LAOWCX DAY[ N4Y 11 1944 r_IG_lT TIN( 10•.00 ANRlVAL OAT[ AUG Z5 1964

NI[L/OC(NTNIC CONIC

NL ISl.II L4L .00

• r 101.55 LIP -5.05

RC 100.41_ GL -SS.?I

C5 55.714 VHL 5.1Hl$

LNCH AZMTH LNCH T|N(

lO.O0 l II 51

10.00 IS 51 _H)

100.OO Z 3_ 18

100.00 14 14 33

110.00 5 40 IS

li0.00 IS $4 5

OlrrKN(NY|4_ C._InI(CT|QN•

TO[ -.90J4 TRA-Jo3_ ?C3 -.lltkl_ PAU ,4_14

_( .OSY? mlA .I001 It3 .4Tl$ r_u .13ST•

rOE-|.SilO FNA-I.III_ FC$-5.SI00 lip 5475

80( .1045 M* !.3443 IC5 1,00t1FJ_ -l$49

01STAM(( _09,007

L_I. _0.$4 VL l?.15? GAL -1.14 AZL IS.0• NCA II|.•l 1144 155.66 (CC ,lOllS ZNC 5.0110 VI ti.414

LOP 13.53 vP 51.SOl GAP 1,57 AlP 14.00 TAL SS•.S! TAP 9.40 NCA 108.51 APO ISS.0l vl 54.•11

GP _4.?7 ZAL 147.15 lAP 101.?_ (Yi IS.?S ZA( 14_.•5 [Y( 154.19 ZAC 10_._5 (YC _75.l? CLP-II0.?0

0L4 ol.SI RAL 74.$I) lAD _4•4.4 V(L 1_.554 PTH _.S? VHP 5.955 SPA 41.15 14P ?Y.?6 (cc 1.58¢!

L-I TIN( IN| LAT |NJ LONG |NJ IT A$C IN| AZlSTH |NJ fIN( PO CST TIN JNJ I LAT |NJ _ LONG

Z310.I? -ll.O0 41.35 305.03 lOl.19 1 51 1_ l?IO.I -19._9 10.70

503t.75 13.51 SlY.S5 305.11 75.75 14 16 59 4439.7 II.06 _14.43

_k_.19 -13._l lI,TS SOl,ST 109._ 3 ? _ ISSO._ -lO._• EJ.OI

4775,51 $4.74 _03.41 505,40 ?S.•? IS 54 9 4175.6 _Z.14 194.51

11S0.70 -_•.41 11.43 SO3.11 JlS.44 4 II • llSD.? -13.1l 5.80

4557.tS ll.01 114,43 404.|4 •9.i3 11 40 } 3•5?.• 15.05 i?l.?l

N|0-C._U_II_ (J_CUT|_84 ACCURACY _RSIT 0(T[RNXNATION ACCURACY

gT llllol I_I •05.0 K3 433.9 St 057.9 9JI 1t.4 iS 1•5,D

RIT -.1137 _ -,10St RTF .91•1 CRT -.9531 CRS .aSS? CST -.9•66

JCSJ Ill).? fl_) .L_S? 115 -.9389 LIA Jill.8 N$A 161,? ISA /4.4

1GI !193.t JC,_ 339.1 THA 1•4.40 (LI 863.0 (Ll E6.6 ALr 174.38

L_U_CH 04T[ NAY ll Ill.4 FLI_T Till[ 101.00 ARRIVSL 047( AuG ZT 1964

/41(_IO_[NTN|C CONIC

RL 15l.ll L_L *_

RP |OI.Sl LAP -Sol4

RC 101.?10 GL -S4.1S

PLAM[TOC(NTRIC CONIC

C5 $5,111 YHL 5.1?4

IO.OO I 14 19

90,OO IS 4? 14

100,00 S 44 33

1OO.OO 14 t 41

110.00 3 SO 15

IlO.O0 15 M'O

OIFr[I_q[NTIAL CQ_CTI_NJI

TO( -.1Oil TRA-l,4045 T¢3 -._747 _ ,_

RO( .lO_O _41_ .1143 ffC$ .4TI? rAU .IISS•

r0[-E.i351 rR4-].ll?• rC_-3.045? lip 5994

80( .11£7 M_ 1.41M IC5 1.0159 rip -1399

0JITAK( $15.115

LQ. _JO.34 VL it.l|4 GAL -I.41 _ZL II.tl _ 141.Ot INA 135.34 |CO .L_Of5 |K 5.1434 vl $9.4_4

LOP I1.§| VP $1o_111 GAP 1._4 A_ e tS.I) ?At. SSS.IO TAP |I.N RCA |01.14 Alto 1•S.55 ¥I 54.•_E

GP J_.14 ZAL 141,S| lAP I|S,O_ [¥1 |5._1 SJ_ 140.0• IT( 1_.59 Z4C 105.45 [TC l?•.ll CLP-II4,Sg

OLA -I,]? M_ ?S,00 _A0 tSll.4 V_L II.335 PTH S.$7 _ 4.040 OPA 4•,59 i_/IP ?•.55 [C¢ 1,51?4

L-| Y}N( /NJ LAY |NJ _ |NJ RY AJC IN| AZISTH IN| ?]14[ PO CIT T|N JNJ S L4? JNJ I LONG

L_14._ -SI.IO 45,134 )05,43 10t.$5 S S )S IM4.S -1•.59 5•.40

SOT4.1• S4.|l L*I_4.•_ 301.97 74.?? 14 II 49 44?4.9 SI.94 Zl•.?l

tOIS._J -1'!,4| L_,,44 304.N I|O._S 5 II |9 1435.4 -!_.44 J8,90

410t.01 $5.40 104.tl 30•.$1 73.1t 15 St SO 4109.0 Sl.t_ 1••.?•

IIII.IT -SS.I? I,_H) 403.t$ II5.$t 4 S0 35 1119.? *IS.l• 1.•1

4517,30 _l,?S IIt,H SOS.M '_.15 l• _ 55 3tl7.5 15.14 171,••

N|0-C, Ot_K [I_¢U?|_N ACCurACY Oll'l|? O_T[IQ�I|NATZON ACCU_qACY

Kt IMSf.S N 40?.3 IG$ 40?.• 37 959.1 _q llS.? S• _5t,Z

AWT -,1141 _ -.I|4?RTF .9117 CRT -.99|5 CR$ .94?? CST -,9701

M_8 S073.5 R_3 .S)41 _13 -.953d L$A 1510.1 N34 l•l.? $$A 15.1

_vl _041.• SGS 333,• TH4 1•5.45 ELI 9•6,4 [LZ 14,? ALF 173.30

1905
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LJUmC_ 0JT[ NAY I1 1H4 ;L|SNf TIN[ ll0.00 AH|VAL 0ATE JUG £t lS04

NKLIO¢[NT/IC CONIC

IL II1,1| LIL .00

RP 10#.40 L4P -Z.84

I¢ 10S,Ill GL +1t,$1

PLAN_TO_[NT#J¢ CONIC

C$ }S.?ll VNL S.l?T

Lk_N AZ_TH LNCH TIN[

ilO.00 I 3? 4J

110.00 It 40 4t

100._P • tT •6

100.00 14 3 31

110.O0 4 1 40

110,00 IS 11 4

0||IMK[ $1|,301

LOt. 130.34 VL ZT.IOI GAL -0.Jl AZb 0S,S$ HCA 140.•4 IN& l$4.•0 [CC ,•0050

LOP If,T0 VP M.IS0 IAP Z,30 &ZP 0S.Zl TAL ZZ4,11 TAP 10.0i #CA 10T.IS

G@ I?,?i ZAL 144.H ZAP 114.0] ITS IT,_ ZA[ ]ST.4| [T[ I M.40 ZAC 103.01

OLA -5,?0 NAL ?S._ NAO 0514,4 ?EL |1.S54 PYH •,ZY W4P 4,l?0 0PA S0.il

L-I TIN[ INJ LAT |NJ _ INJ #Y Jl¢ |NJ AZNrN INJ TIN[ POCST TIN

n41.D0 -_.14 4_,_1 30I.IT 110,15 • 15 l0 114•.0

Sill.10 14.11 1i?,41 ]0l,_l ?0,00 14 t $ 401l,I

Jl_S.l_ -11.4i I$,10 ]0$.48 1|1.$$ $ 30 M 1301.0

_40.04 _.|4 _1,4l ]01,01 ?4.•S IS 14 40 414l.I

]T/4.N -14,TI T,J4 305,0t l|4,41 4 $1 •3 |104.0

4111.N "*$1 111,11 301.N Y|,ll It 35 T 40••,1

OIr;IIIMTIAL CQI#1[CTICII M|O-COI_III [N[CUt|ON ICCIJIIIACy

T0[-1.0££? t#Aol.4?l# Y¢3-I.0541 _ ,5S11 8GI l]$S.? _ 110,I 1G$ $11.1

+0,I .1411 I#A .111S #¢$ ,4711 fJl4,1 .11743 ill'l -.I_111 I -.II13 lIT .llS•

t0[-•.+tl_ tl4-1.54£? FC3-I.145t lip 1411 I_D L*L_I,I 115 .10?1 113 -.0541

IK_ 1.0314 MA 1.4H3 K3 |.Jill FV -I_L_ Hi •IN.? I_Z 31_,S ?HA 114.$I

INC S.SS31 vl •1,404

APO 114.03 v• 34.135

EYe 1?t.34 CLP-111.44

NAP 75.11 [CC 1.3371

|NJ I LAT |NJ • LOU0

-IT.31 35,13

• I.7• ZIl.4|

-11.37 10,47

• 3.II 1tl.31

-•l,•0 331,T5

• l.?t 111.01

MIIY D¢[T[Im|N&TION ACCURACY

ST 1030.4 _1 14S.3 3| •1•.•

C#T -,1_45 CN$ ,1tit ClT -.0T30

LSA 1400.1 Nl4 II1.• 184 11,t

[LI 10?l.1 [t• IS.| ALF 17•,30

LAUNCH 047[ NAY 11 1114 FLIGHT TIME IIZ.00 ARIIIYAL OAT[ AUG 31 I|14

_(LIO¢[M?#IC ¢CN1¢ 0|ITK[ ]17.474

RL 1S!.11 LAL .00 LOt. 130.34 VL 1T.?01 GAL -0.14 AZL tS.10 HCA 131.40 INA 134.11 [CO .1••?1 |NC S.10]0 Vl •t.414

RP 10,44 LAP -I,7_ LOP _.ll VP M,IIt GAP 1,iS AZP _4.?0 TAL 1_,50 TIP ll.0l RCA 107,T4 A_ 111,$1 ¥1 34.14?

R¢ 10T,4•1 GL -I1,04 GP _I.Y0 ZAL 140.15 ZAP Jl?.H [?$ 11.00 ZA[ 104.$0 [Y£ 130.0_ ZAC 107.04 [YC •?$.41 CLP-I•I,10

_.A_TO¢ENVnI¢ ¢ON1¢

C3 33.131 W4L $,1_10LA -S.!? #A_ Ti,tS NA0 tSll,4 #EL 11.545 PTH 1.1T VffP 4,_? _PA 51,74 RAP T4.03 [CC 1.3117

LNCH A•NTH LNCH TJN[ L-| TIN[ ILl LAT |NJ L_NG |NJ RT A$C IN| AZI4TH |NJ TIN[ POCST TIN IN| I LAT IN| E LONG

t0,00 I $$ It) I11S,$O -11,10 40,11 $01,?0 111,$1 I $0 4 1SIS.3 -1t,00 31,10

IO,OG 11 31 50 +117,$4 I$,t? l_i_,M 510.ll ??.11 13 51 S? 4SI?,S •$,T1 1£1.11

100.00 $ 11 I0 iiMO.II -II0,$1 11,04 $01,11 111.41 3 44 41 l$i0,l -1?.10 13,?1

100,00 15 31 30 4117,IS N,tS I|0,?? _00,70 71,S4 IS 10 l? 4•17,1 •4.13 •0•,t1

110.00 4 14 _3 IT4$.ll -£$,S_ 4,11 I_l,&f 115,51 4 45 S0 1145.1 -10.14 3ST,30

110,00 IS 10 30141, 4115.73 $0.31 lll.lS $01,?$ ?$,55 10 ll II 401,S,T 17.13 113,11

0JFFI_[NTIAL CQ_[CTIN N|0-C,I_AIII[ [_¢UTION ACC4MACY OROIT O[TERlqlNAYlON ACCLM+CY

T01[-1o1543 T/A-I.$411 YC$-l,lllrl ll_ ,30tis IGT I11T.4 _ i11.0 IG$ 3t1.• IT 1110.• M 114.1 31 0•?.0

RO( ,1114 #RA .1110 1C3 .4?70 FAU .1017T _lT -.1301 Rl_ -,00711Tt ,••?l CRY -.00t0 C/I .1135 CIT -,t?37

rO[-•,S004 rRA-J.0N3 WC$-I,IJ•I lip 0tH N 1_10,1 /_3 ,L_• #IS -,10111 LIA 15|1.5 NIA li1,5 134 10.3

Ik_[ I.I111 IklA 1,5541 IC$ I.•111 FIk e -1151 IGI 1_40.$ tC,_ 347,1 THA ItT.0I ILl 1104,0 EL• •1.• ALF 171.30

L4U_H OJT[ NAY 11 1_4 FLIGHT TIN[ 114.00 AIIIvAL 0ATE SEP _ i!04

_[LIOCEMTIIC CO_fC 0lit|l([ |IS.SIS

IL 151.1• LAL .00 LOL 130.$4 VL •?.711 iJL -|.It _IL N.34 H¢_ 155.11 _J 134.15 [CC .11110 JUC 1.3315 Vl 11.114

RP 100,40 LAP -•.il LOP •l,0l VP 30.411 GAP I._1 AlP 04.14 TAL _!,40 TAP 11,10 RCA J0T,S| APO 1_0,_ V• 34,100

N( 100,?41 Gb -)0.01GP 3•.08 ZAL 141,11 ZAP 111.$5 ITS •4.64 ZA[ l$l.Ti [T[ 140,S$ ZAC 101.41 [TC •Ti.lT CLP-1_5.34

PL4N[TOCKNT/IC CONIC

C| 31,415 VI_ 1.040 0LJ -T,I5 NAL 7T.00 NA0 0S|4,4 ?EL 11,5_4 PTH _,!1 YHP 4,S_0 0PA S5.04 RAP 71,91 [CC I,t005

Lt_.._ AZNYH L_H TIN[ k-l TIN[ |NJ LAT |NJ LONG |NJ it AI_ |NJ AZNTH INJ TIN[ POCST TIN |NJ • LAT |NJ • LONG

I)0.OO • If i 113_.14 -17.01 _1.10 S0?.IT 111.41 • 4T 41 1531.1 -14.41 41.5t"

10.O0 14 I1 41 SI$O,4S •t. Sl •$5.40 3|•,•? ?I.tT I$ 40 Sl 4100,4 14.1• 41T,14

100.00 3 50 I UMII,4t -II.l_ IT.YT 30T,11 I13.S0 4 | 30 1•01.5 -IS.ST 10,31

100.00 13 l? 34 415T,01 IT.It II$.01 $11.01 71.11 15 l0 11 4357°I •5.iT •Oi.?0

110.00 4 30 IT IIHHI,11 -ll,ll 1.77 3105.41 lll,00 4 Sl 4? 1001,$ -II,43 $34.1i

I10,00 IS 3 30 4TII,00 $1.35 114,01 $ll.0t ?S.tl 11 _ IT 4110,0 !1.01 lit. IS

OIfFK_[NT|4L ¢_l_[CTJONI NiO-C_utI_ [_rC_TION ACCURACY Gil'SZT 0[TERNINATION ACCURACY

TD[-I._O_0 TIA-I.IlSS T¢3-1.1741 k ,11_ KT 140T,S _ II?.$ I_$ $37,4 ST 13•i,0 M •_O,S II 144.?

• •3111111A .I_7 KS .4_0 r_41J .Ol'_i llilT -,1401 i -.NI§ #I IF °0_I_0 CRT -,•I05 CRI .1311CJT -.ITI+

F01[-•.3404 FIA-I .lilt FC$-1.$_1• lIP ?S01 _ IJlt,I Ills ,/TIT #15 -,130S LIA 110l.• MSA 1+•,I llA l,l

IO[ 1,$_O_ MA 1o_? IC3 l.l_lS F_'P -10_1 IH_| 14t4.0 i $$|.0 TH& 1&7_$T (L1 1545.1 ILl 44,4 ALF 170,3•

L_UI_ OAT[ MAY II IINI_ FLIGHT YlN[ 111.00 A_IIYAL 0ATE 3[P 4 1064

NI[LIOC[Mf#I( C_INI¢

it. 131.11 L_ ,00

#_ 101.30 L_P -I.41

I( 111.O44 GL -31,$t

P_N[TO¢[NT#?_ ¢ON|¢

¢3 3T,S04 _+_ 1.114 01.4 -I,41 IAL

LNCH AZNTH LKH TIN[ L-| TIN[ |MJ L_T

_0.00 • 34 40 I_T$.$1- -15,11

I_,00 |1 0 41 $3|0.0| _?,_

100.00 3 _1 31 lilt,0? -IT.IT

100.00 15 $S 44 _$$.30 II.?$

110.O0 4 41 1t 1143,$0 -IO,S0

110,00 |4 34 J_ 4711,10 $1,_I_

01111K.?IAL ¢¢m_¢vlml
TO[-1.41tl TRA*I.I_II YC3-1,1_11 IAU .1411

NO( .3Oll R_& .1041 #¢$ .4111 _A_ .01t_$

_01[o1.4TI3 FN&-I.OIIS FC$-_,l_ll| lip ?1_$

10[ I ,$III MA I .MS4 KS I,IMI FIP -1tt

011•liKE $$0,173

LOL 130.$4 VI. I?.GSl GAL -I.Y? IlL lt,lllCI 130.10 _ 153,11 [¢¢ ,10171 |NC t,1|10 vl 11,414

LOP _P.ll VP M.IIS GAP $,_0 AZP IS,ST TAL L_i,$4 TAP _0,10 RCI 107.11 APO 1tO.41 VI 34,1?3

GP 33,07 1A_ 130,15 I&P I!0.17 [Y8 _.74 ZA[ |11.$? [T[ 141,00 IAC 11•,41 [TC I?1.•? CLP-1•|.53

70,14 I_0 I_ll.S _I[L 11.104 P_ I,!t V_ 4.717 OPJ 5T.fl #_P T1.10 [CC 1.i11•

|NJ _ |N_ RT A_¢ |NJ AZNTH |NJ ?|N[ POCIT T|N INJ I LAT |NJ • LONG

_I,?S _00.03 II$,?$ $ 111 1473.1 -I•._T •3.10

141,11 $15,05 11.41 I$ 30 IT 4710.1 •I,0_ •$I.70

10,01 _101,44 1|4,11 4 11 M 114t,1 -15,14 1.11

L_O.SO $14.11 11,30 14 30 3? 4455.4 •?,14 •1•o01

)31.41 $01,11 117,07 S 10 41 1045.3 -10.10 $51.34

101,0_ $|4,07 71,41 II ]4 II 4111,• $0.46 11•.34

_I0-¢_MIK [_fCuT|ON &CCUR_C¥ OIIIT 0[T[RI_I_|ON _¢CURAC¥

I_? ISll4,0 t t40,1 IG$ _00,$ SY 1410,1 M 414.$ 10 It1.•

_? -.1307 W -.IS_4 IT? ,00IS CRT -,0?4i CRI .10_1 CIT -,t101

Ilil,! I1_$ .!103 RII -,0511 LIA 1710,4 NIA 114.4 31A ?,3

KI 1_40.1 IGI $4_,$ TNA 111,00 EL| IS01.$ EL• I•.1 4LF 101,31
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LAUeICN DATE NAY I1 1144 FbI_T Till( 111._ ARRIVAl. OAT[ I(P I 1914

_[L JOC[#VlIC CCNIC

It. 191.1£ LAL .00

IP 101.$I LaP -I.$S

NC 11,1,$$1 GL -39.31

PLAN_ TO¢[NTRJ ¢ _NIC

¢3 _P.347 V_ I.£73

Lmr..N Al'n,r_ LIKH ?IN[

40.00 ) $ $$

10.120 11 51 S

11_.00 4 11

100,00 15 11 41

110.00 9 18 45

110,_ 14 4Z S

011T_IC[ 345. 749

L.Gt. L_.34 vl. 17.105 Gal, -9.51 aZl. 117.13 _ 141,11

LOP $f,47 V? _J.JU GAP _$.ll AZP _.74 TAL, _I0.IS TAP

G? _.0a ZAL 19S.BI lap 111,11J IT| $S.S? ZJU[ |14,;I IT(

199,44 [C¢ .IISZl I_ P.4141

ll,14 NCA 107.00 AInO 159,BZ

141.10 ZaC 114,11 Eve _??.15

vl £4.494

vl 34.944

CLP-131.?0

OLA -1£.£9 mAL 40.S9 mAo IS441,S VI:L 11,471 PTH 1.90 VN@ 5.04? OPA 41.41 4Ap ?0.04 £CC 1,94TI

L-| TJ0_ |NJ LAT JMJ L_NG ]MJ mT AK |NJ AZ14TH |NJ TAN| PO CST TAN JNJ • LET |NJ ! LONG

1_.01 -11.41 I?.N 911,0| 119.07 9 54 47 1911,0 -10,13 10.A!

94J4,41 11,_ Idl,Tf $11,?1 04,10 19 II II 4414,4 •?.19 140.•0

lY4f.l| -J4.93 p.40 9J0.34 114.10 4 4? 44 1144.4 -11.44 •.S0

5133.1_ L_.53 n?.84 3|0,59 45.15 14 45 IS 4113,t •4.95 !19.19

1910._ -$4.)1 954.49 )00.44 111.34 5 90 5 tl0,4 -14.$4 347,49

A0?i,0? 95,41 I_?,71 $11,0t| 11.30 14 9 41 4474,1 31.t4 194.86

_81Y O[?[dm/NAY|ON ACCURACY

ST 1t44.9 I_ 94?,? $9 479.6

CIT -.1700 Cm4 .94t0 CST -.9835

LJA !114.9 NSA 197o0 134 5.9

ILl 1411.4 [L• 14.0 ALF |94,51

OIFF(mlNTIA_ coRmI[CTIOJ_I

TC_-I.?40S TmA-IoTSOI TCg-|°|t?l IAU .4?11

m_[ .$?lHI NW4 .OT_ me9 .44£1 4MU ,07?$$

F0_-!.4179 FmA -,t_O_ F¢9-1.7_4 II_ 44114

I0( J.7014 I#i I.?IEJ K3 J.t?M F4B -I_l

le|O-CCLm_[ (X[¢UTICN MCCUtACY
MT ITSI.O _ 457.9 _9 l?4.1
_T 0.1111 I_ -.IS_l I?F .I)$S

_l _l|0.0 _$ .3007 115 -,1417

M| t?l?.O 141 3_1.t _ IM,41

_.AUNC_ OAT( _Y I1 1144 FLIGtCT T|N[ 1_._ |IVAL OAT( I(P I 1464

#L 151.14 LAL .00

nP 101.44 LAP -•.1]

N¢ 114.441 GL -_.ff

_LA_[YOC[N?mlC CONIC

_NO¢ AZNTH LNCH TIN(

_0,00 _ 41 10

I_,_ |J II 40

1_,_ 4 94 44

100.00 11 _l 4?

110.00 S 41 _0

110.O0 14 14

OiITANC( 3S1.713

_OI. _J0,$4 VL I?.SS| Gak °1.]4 _TL N.SO _ 10P.I? IINA 139._ (CO .10714 11¢ 4._37

$S.67 VP M,|$1 GAP 9,11 AlP 11,t0 TAI,. IJ0,11 TAP 14,01 NCA 104,?I AP_ 15t,99

GP 4_.14 IAL I$1._ lap IlO.II (YJ It.$S ZA_ 11_.41 IT( 141.$4 lAC 111.1? [TC •??.t4

0bA -1S,t4 mAL 01.11 N_D 19441.1 V[L 11.010 PTH I.$9 _ S.5?S _PA 641,44 RAP _.14 [CC 1,?091

b-I TIN( IN| L4T INJ LONG IN| NT A0¢ ]NJ A_TH IN| TIN| POCIT TIM IN| I LAT IN| • L¢NG

1114.0t -10.$l II.71 914.10 !14.45 4 11 97 1104.1 -4.97 14.D1

9ft_.Ot L_._ 1lt.4_ _)._ 01.9J IItt l) 4H}.l J0.14 •tO.l•

IlSl.?] -ll.l_ 9.?$ 911.$5 117.41 S II !? lOS1.? -I.15 347.D!

S1?1.40 L_I.II IM.i4 _$.?l I0.95 14 14 40 4l?l.! lt.14 I14.34

14tt.N -IS.14 390,09 }ll.II |10.71 I 0 30 100,0 -11,44 343.44

41_N1,0| )4,JI _J?,_9 _,t4 _7,14 IS 47 411 431_1,0 99.49 •O_,OS

OIO|T D[TERNI_T|ON 4CCU_4¢y

IT 1007.5 M 415.9 IS tl4.D

C_T -.il?l (NI .gill (IT -.4493

LIAtllI.? NIA |_0,• lid 4,4

[L| 11_0.0 EL! 104,6 AbF 147,93

OlrFEm(MTIiL _IfllC?lOlll

TOI-I.O?I9 ?ml-l.4lJl ?¢)-1.1_f! IJ_ ,illOl

FO(-•.34J• _mA -°74_J Fg)-|,_4 DIP _t1

IOI !.11_? Ma 1.4417 1¢$ 1.1_19 FIP -?el

tl|0*Ct_l'K rI[CuTICN ACCurACY

J6T II?1.? IM 4_.9 I43 131.$

IM? -AIII mY -.JAil mTF .0941

1041 _99.? _3 ._O14 mJ3 -.1441

H! ltM.I IGI 3114.1 YHA ill. J0

¥1 14.484

v| 94,i94

CLP-131.93

LAUNCH 0ATE MAY II 1944 fL|MT TIM| I_|,00 ARrivAL 0aT( SEP 1O 1964

_LIOCl_TIZC CONIC

Ik Iii.11 _AL ,00

N? I01.|4 LAP -|.07

NC |14.933 GL -43.41

P_AA_TO{(NTm|_ CON|C

C9 4t.3_1 VHL 7,014

LN¢_ AZNTH LPICH TIN|

IO.00 4 34 11

_0.00 10 49 |4

ID0._ 5 4? 11

100.00 14 11 •

110.00 I •9. 47

I10.00 13 _? 34

OiFFER(MTIAL cGmII_CT|GII4

T_-I.S91_ TNA°I.400_ T¢9-1.0047 0AU .Ill?9

NO( ,9743 mmA °.0741 1C9 .91fl Fllt) ,041_

FD[-•,I_4e FmA -,SI_ FC3 -.IT?O I1_ 04_

10( 1.4544 lilA J.llO_4 IC9 1,09?4 FV -tl4

0filliP| 9_P.01?

LK 110.34 vk •?.415 +a_ -1.14 AZb 100.•t H(A 114.95 IM4 131.65 |CO .IS?S4 ImCl0.•114 Vl l|.lll

LOP _0.l? VP _J,109 GAP 4.•! AlP ?1,11 IlL •l?,14 TAP 19,09 ICE ID1.43 APO 151.li vl 35.011

GP S0.44 ZAL 117,41 ZAP 11|.55 (T$ 44.50 lA( 114.?1 (T( 141.01ZAC il?.?l [TC •79,44 CLP-131.41

OLA °_0.Sl NAL 14.11 NA0 45M.0 V_L I_.045 PTH 1,14 VIA? 4.944 OPA ?•.S0 NAP 5t.40 [CC 1,9|19

L-I tiN[ |NJ bat |NJ LONG lNJ NT Ale |NJ AZNTH INJ TIN| PO CsV TIN ZUJ • LATINJ | L_G

1791.05 -S.II 19.I? 311.$7 117.74 5 I 11 I!$1.0 -•.IS 4.41

$713.14 _4.84 _79.40 310.37 11.30 lJ _ 9? 5119.1 •?.li •ll.ll

1511.14 -?.IS 954.19 $10.45 114.00 t If )l 1_0,0 -3.73 341.44

t477o44 I0,?t 199.15 990.?1 _I,41 19 51 19 4477.4 It,AS 444,54

1305.03 -11.11 _I34.11 915.11 Ill.I? I SO l 705.1 -?.51 31T.95

9174._1 99.71 ZSO.Ot 331.44 t5.14 |5 14 11 4174.$ 34,11 141.74

Ni0-_l( [_rCUT|CN ACCL_ACY <XIIIT 0(TEm_I_TION _ccumAcy

I_T 9094.1 4Gm t414,o I43 115,4 ST 11?•.t _m 4?3.• 69 1003.0

-.?110 4111 r -._11 mTF .1413 CmT -.4414 ¢111 .4419 CAT -.4895

I_1 9JOl.J _9 ._Im m19 o.0417 LiE •433.4 NIA J79,9 4i4 3.1

IG| _??.S IGI 411.9 YHA 1_.40 ill •_!_.4 ill 1•4.5 ALF 11_.1I

_AUt_J4 0AT| NAY 11 1J_4 FLI_4T TIN| i14.00 AJ_|VAL 04Y( |(P 1| 1964

*_LIOCINTmIC O_lC

IL 1|1.1• hAL _00

eP lOl.lt LAP -1.11

i¢ 11J.II4 GL -_.lJ

P_AN[ TO¢(N?N | ¢ CONIC

C3 1,1.$11 _ 4.010

LN_.I 4_4TK LKH TIN(

40.00 I 30 54

40,1_ I 11 14

100.00 T 110 3q_

JO_.O0 11 II _?

tlO._ ? 95 Sl

110.00 19 I_ 9?

01ITAIK[ ||).tOt

LK L_0.$4 V_ TP.4M BL -?.11 _L 109.0t _Ci |?1.91 li_ lM.l] [{¢ .ll?]J IN¢1 $,0411 Vl 49.41*

LO_ 4_.0_ VP M.O?4 GAP 4.40 AZP 77,01 YIL I11.91 TAP 17.19 NCA 10t.11 APO 134.33 Vl 35.0•4

GP 91./I ZA_ J/J,_l lap 1|4,41 [41 $1o40 ZJ_[ 107,0| (Yl 144.N ZAC |_.07 [yC 141.J4 CLpo143337

0t.4 -I_.1'0 mN. I?.111 mAO IS4kl.! VI[L 13.117 PT_ 1.40 VNP ?.771 04PA 71,14 _P 34.33

L-| Ylli_ IN| LAY IMJ _ IN| mY AIC IN| AZNTH IN| ?IN| I*OCI? ?iM IN| • LAT

J4|1.41 9.1? $57.47 390.N |I0,JS 4 35 |0 ISl.§ i.41

101.04 1t.14 115.11' $97.t5 !11.10 I 93 $£ 301.0 Z1.t9

11114.11 -.!_ $45.0? _10.99 111.00 ? 41 I 111.1 3.19

!111.t9 /_.?1 I??.?? 941.17 I0_.10 II 41 M 9£31.? •5.•8

1141,01 -1,44 9_._ 314,_ !13._ ? _1 90 141.0 -1.19

$491.$1 _.11 151.14 _41.1_ 10?.AS 14 43 II 4451.5 31.tl

01_r[ff(NTZ4L _CTI0ml

?0t[-3._04m ?mA-J.l??? ?C9 -.79|I _ .14_1

II04[ .41010 Im4 -.4417 NC3 .1013 F*U .03111

rO(-•,O??? FNA o,4_P FC9 -.4914 IM t_M

DO( 3.SSil MA 1.1_1 IC9 ,?714 FSP -441

Ni0-CQU_M [_[Cu?|ON A(C_ACY

1447 3|_?.S _dl 515.4 109 149.4

lil_T -.S174 _ -,4014 NTF .0941

31SO,Y Ills .1130 m19 -.05ti

_,1 $111,4 _ 471,1 ?_A 173.79

(CC 1.0597

i#J • LON_

390.79

317.44

33?.34

£49.4T

330,09

143.D9

cmSIT 01[?(JI_IINATION AC(_ACY

97 £54m.5 sm 43s,? 94 1000.•

_IT -,t404 CN3 ._739 CST -.9931

LA& •?44.5 NSA 177.4 33A I.O

ILl •541,3 (LZ 145,5 AL_ 170.84



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964_

L4UNCH OAT( NAY 11 l iNI4 rLIGNT TIN( 189.00 4RNZVAL GATE IEp 14 19S4

H[LZO¢(NTmf( CONIC

mL 111.18 LAL .00

RP 109.1S LAP -l.1rS

RC 183,419 GL -57.91

PLAI_YO¢(N?RIC CONIC

C3 110,417 VHL 10.5OI

LNCff AZNTff L_H 1rlN_

19,48 5 48 39

110,50 10 4a 4S

QD.48 5 48 33

110.51 lO 41 41

if.48 S 48 ]3

i10,51 l0 41 41

DR)traNCE 149.1r41

LOL 830.34 VL Z1r.)40 GAL -T.S4 AZL 101.15 _CA IT4.$S _mA 131.12 [CC .191ri0

LOP 49.81 vP 14.O44 GAP 4.TS AlP _0.93 TAL 814.98 TAP 19.51r RCA 105.99

GP 70.91 ZAL I11.64 tAP IO?.M (TS Ti.St tat 93.18 (T[ 15t. T_ ZAC 146.1r6

0tA -34,30 REL tt.51 lEO t5_.! V_ 13,It4 PlrH t.73 YNP II.IT8 0PA 1r7.14

L-I 1tiNt INJ LAir |NJ LCNG JNJ N1r ASC |NJ AZNTH INJ 1tiNt POCST 1tin

I1r_0,44 8,57 M.13 341._0 113.30 8 1I 13 1110.4

617.01 8.51 3]).45 141.3l 113.30 11 I 83 t11r.0

l?l)O.A4 t.5? 11.13 341.30 113.30 8 II 13 1180.4

817.08 1.51 313.4S 341.31 113.30 II t 13 ZlT,O
IT10.44 t.5Y _i.13 341._ 113.30 S 11 13 1190.4

117.01 1.51 313.45 341.31 113.30 11 t 83 lilt.0

01FF(/(N1rIAL COIRI[CTJON6

TD(-5.4511 1rNA*I.6713 YC3 -,3473 8AU .9144

RO[ -.448T _A -._3_ RC3 .Otll FAU .01804

F0(-I.1863 rRA -.tlt_ _¢3 -.ITS? ilk e 10119

80( 5.4TOT ME Z,1114 l¢3 .3413 FIk o -114

NIO*C_$[ ('nrcu1rIGN ECCU_ECY
_T 33OZ.A _ SN,O 113 95.1

_T ._438 W .ATI5 RTF .IT73

IGO 33Y3.0 Rt$ -._t? l13 .IYt5

8GI 3333.1 _ 5n,1r ?HA ?.94

INCI9.151| Vl li,494

APO 151r.60 vt 91.099

(?C 890.13 CLP*ISlr.91r

RAP 388.1r6 [CC 8.111r8

INJ Z LAY INJ Z LONG

13.69 19.61r

19.tO 906.99

19.89 19.91r

19.90 306.19
19,69 19.61r

13,90 306.06

ORBIT DETERHINATION ACCURACY
8Y 8998,4 M 310,4 93 1016.9

CRT .84t5 CRS -.6100 CA? -.991r5

LSA 31?4,8 NAA 11r6.6 SSA I,£

£LI 3001.0 [L_ 169.1ALF 5.04

LAUI_J'I 0AT( MAY I1 1tt4 FLfGH1r TIM( 1tl.00 ARRIVAL OAT[ $(P 16 1964

_[LIO¢gNTRIC CONIC

RL 151.11 _AL .00

RP I0t.11 LAP -I.S_

RC 189.74t GL °61,1_

PLAN[TO¢[NTRIC CONIC

C3 406.054 K _.ISJ

kN_t4 AZNTH L_Cff TIN_

41,T0 3 51 $4

116,30 18 _4 3J

41.T0 9 $1 34

116.30 18 14 33
61.70 3 St )4

1is.30 I1 14 33

LOt. 130.3A VL 17._1 GAL

LOP dl.41 VP _l.OI4 GEP

GP 79.11 tEL |01.|4 ZEP

DIITENC[ 37S.434

-Y.3_ EZL 150.13 HC_ 177.58 _qA 131.40 [CC .1t641

4._ AZP 4_.31 TAL t13.3T TAP _0.83 RCA 105.59

_,43 [YJ 14T,4| ZA_ 75._0 (Y[ tt4.$1r ZA¢ 1_1.91r

OLA -31.11 R_L I01._ RED 4STJ.I V[k L_,1_4 PTH ).t? V_P 13.t15 DPA 58.$3
L-| TIN( |NJ LET INJ L¢_G INJ RY AIC JNJ EZNTH INJ TIN( (nO CST TIN

tJ04,ST t,M 48.35 13.}5 |1_.Jl 8 3; 41 1508,T
II1.11 J.31 314.17 13._NI Itt.Jt 11 31 15 191.9

t|041.O? t.341 41.35 13.35 ItJ.It I 31 41 lS08.1r

191,_ t.31 314.17 13.31 lit. It It 39 85 t11.9

flOe.iT t._NI 41.39 13.35 lt_.l£ 8 31 41 1508.?

111,N £.31 314,1? 13._ tit.It It 38 15 181.9

1N(,40.6386 Vl _9.464

APO 15T.80 V8 95.05_

£TC 316.64 CkP 184.60

OIFF[m[NTZAL C?Wm[ClrIO_l

10(-8.01_O TNA 1,0355 1rC3 -.Oil? IMAJ .iTS?
R0-1|.t699 R_A-l.?itd _C3 .I131 _AAJ-.00_

r0(*8.3_O FRA -.O?10 F¢$ .01_t Ilk* 10333

_O[11.4490 MA 8.03T_ 1C3 ,1844 FIP -1Tt

N|0-C.CURI_[ EXECUTION ACCURkCY

8ST 113.8 S_ 3304.3 $G3 57.1

_Y .ll4t W .11?t R1rr .T891

33T1.3 Rt3 -.133T R13 ._910

_I 333t.0 _t 50006 THA 110_3

RAP 90_.61 [CC ?.66_6
INJ £ LAT |_J | L,_t_

?.40 40.S_

1r.48 306.94
1r. AO 40.9_

T.4_ 909.34

T.4O 40.5_

1r.A8 308,34

_l_lXY 0(TERNINATION ACCURACY

IT SIS.It M 3809.0 iS 191r0.6

Cilr .9t_5 {Ri -.9_69 CiT -.91r74

L$A 3134.9 NIA IS5,6 SSA .4

(LI 3891.6 [L_ 146.0 ALF ?9.9?

LAUNCH 0AY( NAY 11 1_4 IrLI¢,t_T TIN( 130.00 ARRIVAL 0&T( SEP 18 1964

HELIOCENTRIC CONIC

RL 151.18 LAL .00

RP 106.01r LAP -1.41

RC 116.004 _L 59.56

PLA_YOCINTRIC CONIC

C3 913.994 VHL 88.941

LNCN AZNTN LN(:N TIN(
1?.4_ 19 4? 99

168.9t I 41 54

17.41 if 4? 39

1_858 _ 41 94

I1r.48 11 4? 39

168,91 6 41 54

OIFF(RENTIAL C_[C1rION8

Y0[-I.iOIS TRA .t_4? 1rC3 -.0340 I_U I,OIM

R0[-6._765 _A-£.6404 RC3 -.1351 F_-.OIA01

FO( 1.O536 r_ .9S61 rC3 .0t3l Blip lOttO

BOg 7.1615 MA 8.114ilC3 .1513 FIP -JTI

0|8trANCE $_t.654

LOt. _O.34 VL _?.818 GAL -?.)4 EZL 43.Tt HCA 161.96 Sl4A 150.96 [CC .19|19 INC49._631 VI _9.494

LOP 51.16 VP 3?.if4 GaP 9.54 EZP 138._T TAL 81_,69 TAP 34.65 RCA 104,89 APO l_1r.O1r v_ 35,085
GP .-4t.1rl |EL 99.16 lAP 91r.30 (T$ 1_1.4$ ZA( 1r3.gY [T( II_._1ZAC _6.10 (TC _95,93 CLP 110.55

OLA T4,Tt RAL 181r.30 RE0 1571.4 V[L 15.198 PlrN 3.35 VtlP $0.TT90PA -65.t0 RAP 44.69 [CO 9.4515

L-I TIN( INJ LAT INJ L_NG |NJ RT AIC INJ EZNTH INJ TIN( POCI1r TIN INJ _ LAY IUJ 8 LONG

_053.14 "8.t_ 84t.15 78.19 19.88 11 II 48 4453.t -IO.Ol Z41r.S9
$t74.14 -8.tt 83,_ ?1,16 19.89 ? 36 89 81?4.8 -10.00 61.90

S053.t4 -8.It 141._3 7t.69 15.89 81 11 46 4459.t -lO.OJ Z41r. S3

38T4,_4 -t,tt t3,_ 78.18 13.11 ? 36 18 8874.9 -IO,OO 91.90

_O53.t4 -t.tl 14t,_$ 71.18 15.1t tl 11 41 4453.1 -10.01 841r.99

38?4,_4 -t,t9 _3._ T1.t1 15.18 ? 98 89 86?4.8 -10.00 81.90

I_0-¢OUWl( (XECUTION ECCU_ECY _EAIT 0(T(RNI_ATION ACCURACY

_T SI3.1 _ 33_,1 1_3 38.4 IT 414.9 M 1944,1r 69 8_6,6

• fT .0411 _ -._33 RTF .0677 CRT °4064 CR6 .6648 C91r .1r39_

I_ 3311.5 R_3 *.JIM RI3 -.9931 LSA 8131r,6 NIA 860.6 SIA .9

_I 3311.t _C_ 513,0 1rHA t9.96 ELI 191r3.? (L8 841,? ALF 60.06

L4UNCN OA1r[ NAY 11 1H4 IrLlf_'llr TINt 131.00 ARRIVAL OAT( $(P _O 19_4

_LIOC£NTRI¢ CONIC

RL 161,|8 LAL .00
RP 101.0_ LAP -1._4

RC 130.t41 GL 54.33

PLAN_1rOC£N1rR_C CONIC

C3 79.6?5 VHL I.?li

L_C_ AS_TN LNCH TIN(
19.60 15 5 15

161,_0 8 14 ?

13.60 19 9 IS

166.L_0 8 14 ?

19.10 19 $ IS

Ill.tO 8 14 ?

OlITEN¢[ )41.1if

LOL _.$4 ¥L _._Ot _A_ *Y.0I E_L TI.Ti _ Ill.T3 I_t 1_0,5t ((( .1tl38 IN(19.8435 VI 86.484
LOP 94._O VP 3?._33 GEP 5.70 AZP 105,If TAk 110.91 TEP 3S.?3 RCA IO4.87 APO 156.49 v8 39.0?|

GP -?I.lO ZJL |IS._ ZEP I0_.SS [Yl L_I_.OO ZAl[ I0].O4 [1r[ t|1.51 ZE¢ 1.it [1re 311.4? CLP-168.19

DLA 7T.lO RAL 1_.SS iA0 13_,S V(L 14.047 PTH t.31 Vl_ II.$1t C_PE °41.33 REP 13.81

L-J TINt |NJ LET INJ _NG |NJ iT AIM: INJ AZlATH INJ TINt POCIT TIM INJ _ kAT
4Yll,t? *11,15 t4?.ll 3,54 13.JO 11 84 )4 4181.3 o88.6)

/_lf,lS -L_,I5 141.141 3.St 13.10 3 3 3T 8)48.9 -_f.63

47t1.17 -I'_.IS 14?.tl 3.54 I).10 1t 8d 34 4161.9 -89.63

B1,15 -if.IS M.M 3.$1 13,10 3 3 37 13t1.t -8t.t3

47tl,t? -_.IS 147,1| 3.34 13.10 11 td 34 4181.3 -18,93

t_1.t5 -11.15 18.to 3.31 13.10 3 3 ST 13t8.t -1t.63
Oi/fEA_[_TIAL C_IR[CT|OIII

TO[ 9.O09_ TWA -,_13 TC3 -,t311 I_ ,I15|

NO[ .O?N RRA .1311 Re3 -,1|14 F_AJ ,0191N_

FO[ 1.1644 rNA -.03Tt fC3 -._35 BV llt?T

_O[ 9.0060 MA .4Off 1¢3 ,t448 FSP -iT8

tAlO-COk_lM[ [_[CAJTION &CCURECY
6_T 1175.1 I_ 411t. S 6",3 61.0

may -.0TI3 6RI r .15£5 RTF .8T19

l_l 370t.? It_3 o.830_ RI3 -.tTt8

• GJ 1475,3 lie 4tl,0 YHA |79.40

(CC 8.1503

INJ _ LON_
846,84

61r.01

846._4

81r,01

_46,84

61r.01

O_BIT DI[T[N#INATION ACCURACY

IT 3310.8 M 141.6 $$ 917.7
CRT .86TI CR6 -.9916 CST *.99??

LSA 3434.1 MIA 141.8 664 .6
ILl 33]0.4 (L8 131.4 ALr .96

lsol



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LA_NtLH 0ATE NAY 11 1H4 FL|_RY TIME 134.00 ARRIVAL OAT( lEP _2 1964

N(LIOC[NVIIC CONIC

IL 151.1£ LAL .00

#P 107o99 LAP -J,0#

JC 138.4D4 GL 39.00

PLANETOCENTR_¢ CONIC

C$ 33.191 VNL $.IZZ

LNC.J4 AZNTN LNCH T|NE

_JoT_ 14 _? 44

149.Z? 0 49 |1

39.T3 _4 S_ 44

141.£T 0 49 II

$1.73 14 5? 44

141.£? 0 4l 11

DZFrEm(NTI&L ¢OI_[CTIONI

YI_ t._ON TRA -,9797 YC_-J.?IZl e_J .INOJ

NO( .Silt meA -.0030 Rc3 *.s089 FAU .03S99

FD( .9551 FRA -.I#_P f¢) -.t|?1 lip i|ifZ

BO( £.514? MA ,f?l? IC3 1.1551 Flde -41?

DISTANCE 304.030

LCL _0.54 VL 21.141 GAL -4.?$ AJL IZ. II NCA liT.iS I_

L(_ j SB.|] YP 57.1_ GAP 5,_3 _ZP _7o74 TAL Z09.4B TAP

GP -57.4i ZAL lZ/.IS ZAP 1|9.11 ITS 305.£_ ZA[ 1l£.lt [T[

150.14 (CC .13894 1_C ?.6191 VI 99.494

57.53 RCA J04.3$ APO 153.99 VE 55.091

116._0 ZA¢ IS,lO (TC 961.6? CLP-154.SE

DLA IZ.48 tAL 66.94 NAO 6SU.$ V_L 11.461 PTH 1.1S VHP 6.SI0 0PA -35.49 tap 66.95 (CC !.$S79

L-I TIN( |NJ LAT |NJ LOMG JNJ RT &$C INJ A_STH INJ TIN( PO CST TIN INJ E LAY |NJI LONG

43J).83 -3J.1_ 18_.$1 33_,11 31,91 IS I1 57 3919,1 -56,E0 EZO.41

1613.J0 -51.51 i5.11 $11.81 $1.ll 1 36 II L_lS.t -$6.19 10.11

45f3,£3 -JI.40 8tS,Sl 318,t3 3_.f£ I4 Jt SP _tlS.t +_,_0 _0.4J

_Glg.IN) -_1.S_ 85._ $31.11 51.61 I 36 11 1113.S -51,19 _O.16

4513.15 -31._0 _TS.Sl $3|,I$ 31,01 16 11 57 5_19,1 -56.t0 _£0,41

8611._ -$1.Sl 8S._ 351.11 $_.ll I _ 11 1119._ -$1.16 10.16

N|O*CO_I_[ (_[CUT|GN _CC_IACY OIBIT 0[T[_RIN_TION ACCURACY

_T 37J3,0 _ _03.6 1_3 1_7,_ 6Y 8337,5 JMI _45.d II 997.0

_T .1_O8 _ .NIl ffTr .9441 CRT .99S4 CRS -.SS_S CIY o.9900

5?9_.0 N_$ ._SO Rl3 ._506 LSA 1519.5 _96 16£.S 6SA _.E

_J 377_,) _ 440.8 TNA 10.35 ELI 1415.4 (LE 138.3 ALF IE.59

LAUN¢_ DAY[ NAY JI 1_4 FLJ(4_Y Y|N( 1_4.00 ARRIVAL OAT( IEP 94 1964

R_ 151.11 LAL .00 LOL _30.34 VL IP.081 ;AL -6.45 AlL |5.39 KA 1_i.03 J_A 186.?3 [CC .19053 IK 4.9115 vl 99.464

RP 107,95 LAP -,il LOP 61.33 VP 3?.ill GAP i. II AZP _4.S_ TAL _07.98 T&P 3_.00 NCA 103.6? APO 159.49 VE 55,104

NC 134,701 GL !1.4J GP *_6.5J ZAL 1_5.09 SAP ILrP,S5 (T6 510,15 86[ 1_0.15 (T[ 113.$4 ZAC 30.S$ (TC I?9,E? CLr-151,?_

PLAN[TO¢ENTR|C CON|C

C3 83.S_O V_L 4.BSl OLA 49,_1 RAL 1?,_4 RAD JIM.0 _[L IZ.0_ PTH 1.IS vlfP 7.043 SPA -18.35 RAP 91.31 [¢C 1.51?Z

LN¢_ AZNTN LNCH TIN( L-| TIN( |NJ LAT |NJ LONG |NJ RT A_C [NJ AZI4TH ZNJ TIN( PO CIT TIN JNJ I LAT INJ I LONG

4Y.O0 IS 41 3? 4394./0 "_1.04 I_$.10 3£6._Y 4l,Y5 14 53 98 5T34.T -54.15 I_6.1T

153.0_ 0 6 I0 8114.35 -$1.07 84.11 316.1_ 48,?4 0 55 16 8_1_.$ -36,13 7T,16

47._0 IS 41 +? 4334.?0 -$1.0_ _0$.S0 3_4.17 41,75 II S) 51 3734.T -Si,lS 16t.|?

153.00 0 I 10 RIll.IS -$I,07 84,11 $ll.Jl 41.?4 0 55 16 1116.S -$6.I$ ??,16

47.00 IS 41 3? 4334.?_ *$] ,0_ _0$.10 $81,17 41,?5 11 53 51 $734,7 -3i.15 199.1?

133.00 0 I 80 _8|4,35 -)I.O? 84.|f 3_i.li 41.?4 0 55 16 8816.S -36.13 77,J9

OIFrIRtMTIAL OON_[¢TIONS N|0-CG_NI[ [K[CuY|0N ACCURACY ORBIT 0(T[NN|NATION AC_m+C+

TOE 1.576_ TRA-I,I?IO TC3-_,T_8 8AU ._04 I_T _?B4,? _G_ IJJ,l _G_ 1_,4 ST 17_3.4 SR 415.6 16 51_.7

RO_ .SS_l R_A -.0404 NO3 -,?1_4 FAU .047e8 R_T .171_ R_F .949_ RTF ,6167 CRT .9480 CR6 -.9941 CIT -.9796

rD( ,?070 FRA -.8453 FC3-1.?544 81P 11637 _ 34178,| f!_3 .3416 R13 .33S5 LSA 1993.4 NGA 164,6 616 4.?

11OI1.4830 MA J,]?]? B¢3 8,_lOd F.6P -S_4 6GJ 3RISE,0 661 5_4.I YHA I0.76 ELI 1799.5 EL8 J31.O ALF 15.Oa

LAUNCH DATE NAY II 1944 rbl_JRT TIN( i_6.00 ARRIVAL OIT( SEP 96 1964

_[L|OCENTNIC CONIC

tk 151.1| LAL .00

Rr 107.9_ LAP o.?0

RC 151,9_0 GL 17.45

PLAN(TOCENTR|C CONIC

C5 Jt._07 Vff_ 4,4_6

LN¢_ AZNTH LN_ T_N(

51.11 11 _3 5_

I_Oo11 93 14 50

56.16 16 36 S6

ItO.6E 85 14 50

56.11 11 )5 SS

180.61 13 14 50

OIrFEN(MT|AL C._WRI[CTI4_46

TO( .6794 TNA-1,1567 TC3-3.4140 BA_ .91_

ROE .1571 m_A -.044_ RC3 -.?NI6 _U .0S4H

roe .4749 FR_ -.8335 _C3-1,6876 BlP 18170

10t[ .9106 MA 1,EEO4 6C5 3.SO63 riP -146

OISTA_K( 405.649

LO_ _30._4 VL 8P.011 _ -S.II AZL #Y.fP _KA

LOP 64,_4 yP 37.140 GAP 6.49 AZP 91.75 TAL

GP -56.4Z :ALI_6,01 ZAP 134.16 [TS 313.76 ZA[

114,8| SNA It|,SZ (C( .11696 |_C _.|5_3 Vi _9.43_

I06,46 TIP 40.66 NCA 109,59 APO 155.05 VE 35.116

114,7_ (T( _11.06 IAC _41.Y0 ETC 974.18 CLP-15_.?6

OLA 40.66 RAL 66.64 9A0 651?.6 V(L 11.174 PYN 1.11VHP 6.400 0PA -14.05 NAP 93.51ECC 1.$E27

L'_ TIN( _NJ LAY |NJ LONG |NJ RT 666 _NJ AZIJlT_ |NJ TIN( PO CST t_N INJ 8 LAT XNJ _ LONG

4171.31 -Z?.?t 16t.04 581.46 56.7£ 17 45 30 5571.3 -$1.7Z I?I.4Z

1161.05 -ZT.71 81.M 311.45 96.70 14 13 I 1199.1 -$1,70 10.76

4171,$1 -97,7t 184.04 _I1.41 _1.?I If 43 30 $571.5 -$1;79 1?6,4_

8691.05 -_7.76 1_,31 3_|.45 38.70 14 13 _ 1169,1 -31.70 90.76

41?1.38 -8?.76 161.0d 311.44 36.?_ |7 43 _ 3371.5 -3J,?8 171.4£

1661.09 -17.?j 88,M $_1.49 56,?0 14 19 Z 81_E.I -$1.70 t0.76

ml0-CO_I_ (_rcuT[ON ACCUlIACY O_8ZT O(T(RM_NAT_ON ACC_JRACY

_GT M_O.6 _GA ?SO.? JG$ 166.6 IT 191_.0 $R _08.4 |$ $49.5

RNY ._4_4 mY ._RSS ffTF .9_07 CRT .SOSS CRS -.6901 CST *.95_E

_t_1,5 R_) ._540 613 .S161 LSA 1_63.0 NSA 1_0,4 99A 9._

_J _t47,I _ 546.1 TNA S.74 (LI 1541.6 (L_ IES.0 ALF |E,11

L_UNLH OATE NAY 11 1_4 FLIr.NT TIRE 140.00 ARRIVAL DATE lEP £8 1964

_[L|O¢ENTRZC ¢GNIC

RL 131.11 LAL ._

Re JO?.6l LAP -.Sl

RC 139.110 GL 10,ll

PLAN(TO¢(NTR|C CONIC

C3 17.t71 V_L 4._O4

LNC_ AZNT_ LNCH T|N(

66,74 I? 35 46

110.II 18 3? Sl

11,74 17 33 40

110.86 81 5? 96

1t.74 I? 55 41

O|FFERt[NTIAL C_W_CT|ON8

TD( ,S636 TNA-I,161| TC3-$,_07? _4_ ._400

NO[ .1716 _lA -,031_RC3 *.7414 r_ .03631

rOE .8604 rRA -,Stlkl _C$-8.6471 IV 18303

#O[ .SlGt MA 1,3917 6C$ +,671? _SP -ill

OiSTANC[ 411.760

LOL 130.34 VL _1._ GAL -S.16 AlL _1.)0 NCA 197,49 9NA 1L_.91ECC .16646 INC 1.69Sl vl 19,464

LOP 67.76 VP 37,_ GAP 6.6_ A8P 91,6_ 7AL .L)04.93 YaP A_.34 RCA J03,16 dPO JS4.63 v8 5S.J2S

GP -31._6 ZAL 131.46 ZAP l_.t6 [TS 316.6_ 19[ 1_?.47 EYE _0_._ ZAC d4.65 (TC 173.0? CLP-153.49

OLA _4.31 NAb _O;lI R&0 6367.? V[L II,Yft PTH _.01 VHP i.0f9 OPA -?.6i RAP 93.59 ECC I._908

L-I T|N( |NJ LAY |NJ LGNG INJ RT AIC |NJ A_IITH INJ TIN( POCIT TIN |NJI LAT ZNJ _ LOnG

3ff?.76 ol4,_ I_P,O_ 316.11 69.07 16 41 16 3_17.6 _17,54 161 .30

3016.76 -14.31 67.33 $!6.1_ 63.01 13 16 13 1416._ oi?,35 69.S?

3M?.76 -84.34) JH.O_ 3| t.+J 6+.0? JI 41 J6 336?.6 -!?.+1 _tl.50

3016,76 -14,NI 6?.33 316.10 69.06 _3 86313 1416.6 -I?.53 99.5?

3gaY.T6 -34,31 111,01 311.81 6S,OY 16 41 16 336T.I -17.54 161 .50

50£I,76 -14,M t7.33 3|1._0 69.01 13 86 13 £4£t,t -£7,53 99.57

N|0-¢GUN_[ (Z[CUT/GN ACCURACY O_SfT O[T[_N|NAT|ON ACC_IACY

_GT _O,s _d_ 6?4,3 |G3 113.4 |Y |004._ M 133,7 SS ZJ3.6

_q_T ,_ _ _t766 RTF .9133 CRT .6176 CR6 -.3754 CGT -,91?6

4047,| R_$ ,35L_0 RI3 .6164 LGd 1041.f NIA 135.8 $S_ 16.1

_1 40_3.0 I_ 3|1,S THA 6,35 ELI 10Z!.6 (LZ I)_,_ ALF 11.05

|sos



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

i.At/NCH 0AT[ IItAV |J lIND4 FI.lt_T Till 14t.00 kRRIvAL 0ATE SEP }0 1584

M[LIOCKmTmI¢ C_I*I¢ 0|SYANC[ At?.I14

IL 151.1£ LAL .00 LOL L_0.54 VL It.tOZ GAL -5.$0 AZL 8t.10 NGA IO0.65 I_A I£O,SO [CC .Z0015

#P |O?oJ4 LAP -.51 LOI ) ?0.J8 YP 57,?IHi GAP 0,55 AZP 10.J4 TAL _O5.51 TAP 41.05 RCA |0Z.?t

R¢ J4J ,$06 GL 5,1HI GF -I?.Jl ZAL 157.53 ZiP 141.0_ ITS 51J.4) ZA_ lliol 5 If[ _05,45 ZAC 41.$J
PLAllT_KNY#| C CONIC

C5 I#,S|| VI4L 4.M] OLA L_•,311 RAI_ #8°?# IIJU_$_Hi?,? V_L 11.?4_ PTH Z.0? VNP 5.•14 OPA -$o|S

LNCH AZNTN LIICN T|III L-| TAll |NJ LiT |NJ LONG |NJ R? &l_ |NJ &ZNTH IN| TIME PO C|T T|N

1|.88 IB ? 34 5?01._ -_|,44 |45.10 51805S S0,41 I1_ _-g _5 5|01.?

N.|J Z| ZJ 5Y 5874034 -J1.45 ||4,1_ 5|J.U JD,40 ZZ I$ 5£ !•74.5

100.00 ££ I_ 3tl $000,41 -15°M 101.•t 511.t5 75.1• £$ 15 $$ •4110.5

100.00 IO 41 40 357?,10 -|?,IMI |10.11 517,01 IS.tdl •1 41 $1 •??•.0

li0.00 ! $ Sl •SI?.•I -$5,•4 141.311 31_.01 1|.$| 147 5 II•?.•
ll0,00 I0 11 41 _144,01 -10,35 l£l,ll 31£,11 S?,II •l 11 • I144,0

ZNC .001S vl 15.414

APO 1|4.11 vl 55,140

(TC •?•.•S CLP-154,47

RiP 4?.ll [¢C I.I?l?

IN| ! bAT IN| I LONG

-14.05 I$•.|1

-•4,04 10•.44

-17.14 55.50

-l|,0| 113,44

-$4.05 S?.15

-14,?? IIS.IS

0l;t[RIMfJi_ COII[¢TIOMI miD-CO,Ill [|[O_t|ON iCe, lACy QtlJT 0[T[ml4IMATION ACC_iCv

tOE ,41li TR&-l,li?1 T¢5, -l,IISl I_U ,Nil IMIl 4101,| MI 110,1 165 111,• IT ?••,• Ikll II$.1 14 10S_$

mm[ ,1314 mll -,0119 15 -,?101 FAU .0SHS _t ,MI4 B ,INkl? lit ,•I•$ CRT ,1511 CR4 -.•?00 CIT -,1144

• OK .|I75 ill -,I111 F¢$-3,145? flAP 111174 M 1141,5 I15 ,5310 115 .1154. LIA 101,• MIA 141.$ I$I 14,1

BO( .3517 MI I.Ill01 KS 4.5Si$ tip -?_9 14;I 4|H.4 •_ I_11.1 YHA ?.51 ILl 105.1 ILl 145.? ALF 4.45

_4tmlr._oiT[ MAy IJ 11414 Fk|f.qT Till 144,00 ktlIIVAL OAT[ OCT I 1•44

_'10¢[NtmlC O_IC 0|•T_i¢[ 411,531

II. Ill,l• Li_ ,00 [GI. 130,31 VL 11,14| l+IL --|,II AlL II,II _.I •05.17 _ III,I0 (CO ,lO011 IK .51Sl V| •4°444

#P I07.11 LAP 1 -°|5 LOP 74.10 VP 57.?ld GAP ?.|t AlP IO.li TAL _01.t5 TAP 4S.H IICA 101.57 APO 155o14 V• $S.lSl

m¢ 143.471 _ •.11

_IIITO(IMTRI( (_!1|¢

¢$ |5.Y0S V_ 5,t45
LNLN IZNlm L_N TIN[

I0.00 II 15 $$

I0,00 |I 31 II.
100,00 O $ 55

100.00 |• III M

110,00 I I? M

IJO,00 11 +I I_I

I+ -I_.fl •_L |)|.11 lAP lle.ll [+• 311.ti •H 1_o.14 [T[ 100.1t liC SS.•i ETC •?l.S? CKP-1|5.54

OI.A IS._ #_ t4._| II0 t_kl?.l _[L 11.70t PTH 1.01 VNP $.111 OPA .4? RAP t1.•• ICe l.•$•S
L-I TIN[ IN| LAY |NJ LLNG |NJ iT AI_ IN| AZIAYH Ill| TIN[ POCIT T|N IN| • LIT IN| • LONG

Sill.iS -_P.0_ 104.?I _.11 11.4_ •$ S li •SIS.• -£1.00 •l.l£

Mi4,1l -II,l? lil,II $15,14 15.1| 1• 3e •7 3141.• -|4.•0 144.41
I_P?$._ -I_.$1 71.11 311.11 15.•4 0 41 41 •175.5 -•1.15 Ti,ll

_11.|1 -•,|1 157,44 5]#,11 •1.45 I0 30 0 SOU,• -1•.45 150,15

141•.t4 -J4,11 S}.ll MI,II |•.1$ • I? 4• 111•.• -$5.t0 15.45
5$_1.|I "9,01 lli,$4 511.05 il,14 10 Sl •! _ll,l +•,41 115.15

OltlrtllNTlJ_L COtRIC TIONI

tO( .l••? Tlli-l,iOIO 1C3-4,il01 _ ,ItS_I

RID( ,11_4 Rill -,01_ K$ -,tI01 IrMJ ,0•1_11

tO( -,04_11 _IM -,174• FC$-5,$1•| lip ISIS•

101 ,|711 IMli |,$0t5 I_$ 4,?A01 tl_ -•01

_10-(_lll [IILUTIOM +¢¢IM+¢_ Of•It 0[_I[I_4II_TION A¢C_IACV

l_t 4171,0 llll SI_,I I_5 151,• It IIS,I I11 115,1 IS iT._
NNf .1_ W .•Sl• iT? ,•1$• CRT ,5751 ¢11 .5515 CIT ",$71?

I_I 4510,0 RI5 ,_ RI5 ,•174 LIA Ill,• NIA |57.5 151 55.4

I_1 4301.? I_ _,1 JTH& I.?$ EL| Ill.• ELI 151.5 ALF 5.55

_AI,INCH 0AY[ MA_ II lll4 Fi.IGI4T tIM[ Ill,00

_[LIOC[_tlI¢ ¢_I114

RL lil,ll LAL .00

+P lOT.T? LAP ,01

iC |45.151 GL -,ll

PLAllTOLENTIIC CONIC

C$ 15.071 VI+L 5.1111

LN¢_ AZMTH LNLH T|N•

_OoOO •5 I• 15
gO.OO l_ SO 57

100,00 0 55 S5

I00°00 |1 55 49
I|O.00 • 3S 5?

110,00 l• $0 $J

ARRIVAL OAT[ OCT 4 1541

01ITIMC• 4••.41•

LO,. 130.$4 ¥L 11,?•• +AL -4,•• ilL 10,14 K| I0?,01 IMA l•?,?l [(C .•0I?f

LOP ??,45 VP 57.151 GAP 7,44 AZP •t.•• TAL •00.£S TAP 4?.54 RCA J0l.•4

GP -!1.11ZAL 155.•i ZiP 118,.•! [TI _•5.45 •J_ l$0.71 IT[ IN.O• IA¢ SI.ll

I_K .1554 vl ll.+4+

A_O 1_3.44 vl $S.145

[TC •?0.•4 CLP-154.45

0Li 11.'35 nil II,II li0 •SIT,• M[L II,I11 pYN •,05 VNP I.•15 0Pl 5,30 IAP Ill,14 [C¢ 1,|441

L-| Till IN| LIT IN+ _ IN| IT iK IN| AZNTN .JNJ Till PO C•t TIM IN+ t LAY |NJ e LONG
1•$0.•3 -11.15 11,_ 5II,SO tl.0l +•4 I 15 •$_0,• -l•.15 ll.?l

4011,•• -I.01 1•1.41 $II.M t_.1• l• ST •• 5411o5 -5.41 151,44

_lll.$O -li.ll M.11 311.S4 •t.15 I 5? 30 I_11.5 -••.Sl 51.45
$I01,01 -4,$• 14S,li $14,i1 I0,45 II S• • 3101,1 -I,41 I S•,SP

• IPINI,O? -$$,•• 45,11 311,$4 14,75 $ 15 S$ II•e,l -5•,11 54.15
• i11.04 -l.l• 114.10 511.4? SS.•$ _0 $• 4 SO••.0 -•.IS Ill.ST

011rF[I[MTIAL ¢¢M1_[¢ Y IGIII

TO[- ,Ol?l TIIli°1.15411 T¢$-4,1115 _ ,l_lll

ROll .1143 41111 -.0014 II1¢$ -.l_tl_ irAU ,0Si01

tOE -.0ITS Fll -,0YJ• IRC$-5,$5|1 lip 13119

10[ .1174 M| I,•$1£ _C5 4,1114 _M -?0_

LAIJNLN OAT[ NAY |l lltd

_LIO¢INTNIC C©NIC

MI0-CCIMII [M[CUTION ACCURICV ORBIt OA[TENN/N_TION ACCURACV

• GT 4£75,_ N $15.5 IG$ _4.1 IT 105.? 141 1•1.5 18 45.T
lilt .•$44 _r ,11S• Rtr .104? CIIT .10•• C_S ,1110 CIT -,1St0

4_4,• J1_5 .I_IT_ R11 .i_ LIA 104.5 NIA 1•$,4 111 51,1

IK, I LIPH.O 112 L_I.A ?NA 3,51 ELI 4;01.0 [_• I18.• ALF |.41

t_l_dAY Tim[ 14•.00 ARRIVAL OAT[ OCT 4 15t4

DIIT_N¢• 411,_10

Iil.l• LiL ,00

nP 107,_4 LiP ,15

NC 147,t?I _i. -$,Sl

Pl.AM[T(XIMTII¢ COMIC

C3 |4.545 V_L $,111
Lm<J_ IINTH L_KN Till L-I till I_J kiT

_0.00 I$ 55 14 1104,17 °11.10
IO.OO l? li 11 411N1,11 -I.41

|00.00 I $1 35 li01.01 -li,10

100.00 11 $1 10 3tt1.14 -1.14

110,00 $ • II 1105,11 -$$,14

110,00 11 17 !11 571t,47 1,?1

D|tt[lll_lrlAL COIIIICTIM

Tog-,0171 TNA-I,III$ TC$-$,111J I_U 1,0117
_[ .1115 /HIA -,0017 11C5 ",SliY WAI_ *OHM

t0K -,111t _ll -,0111 F¢$-$,_$$ lip 15141

IOK ,147• M| 1,1115 1¢$ S,|HI _IP -70t

L_ |,M VL lt._ll +I_ -|,SO Afb t0.SO _O I10,_! 1_ 117,5• [C¢ .lOft• |K .|041vl _t.4|4

LOP I_,t$ VP $?,_ GAP 7,1t &ZP 1t,51 YAL III,tl YAP 31,t? RCA |01,S0 IPO i35,14 ¥• 55,1T5

• P - II .SO lJ_. I$1.t$ lAP I$1.11 [TI 314 .14 IK 151.11 IT[ lIHI.00 EIC Sl.$? [TC •?0.51 CLP°IS?.?Sr

OLl 1t.t4 N_+Ak I_t.II _LAO ISt?.t VtL 11.110 PTH I.O! H 5,t4410Pi 5,53 RAP 105.51 [¢C |,£547

l_i_ 40_ IN| _? ilC IN|If AIN'IrN_IIIN| till1t,14 311,I• . •4 40 M

llf,ll $II,II II,?I II 55 5!

St,11 31•.01 t4.31 • 15 iS

II0,II $13,44 10,15 11 40 SO

$4.71 311,14 H.le 5 45 11

IM,14 $I_,$I IS,ll _0 _0 11

NI0-¢_IIE IM[¢U?iOM +fQAI+CY
IGT 437t.3 _ 417,4 KS 113,1

lUlT ,I_I+ _ ,1175 _tlr .1053

IGI 4405,4 RLmJ ,1_51 R15 ._OSO

14;I a$t$.$ MAt 1t41.0 ?N_ S.54

POCIT T/N |NJ • L_T IN| £ LONG

1104,5 *•?,14 ?5.55

51••.4 -•.•• |10.•4

1101.| -••.•t $|.IE

5_,I -I,•I J4d.O?

I103,• -51,51 I?,41

51••,S -•,?1 |5•.•5

OIIllY0£Y£NNIttAYlON ICCU_ICV
ST 100.5 I1t |GT.• 41 14T.O

QIIT -o••11 CR5 .•$41 CIT -,5|•4

LIA 105,? Nil •!0.1 114 57,8

ILl 101,1 ILl 115.4 ALF |74.17

Ill0
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l. AUll¢_ DAy| NAY ]1 JN4

**[k Io¢(utillC _lC

Ill. 151.11 l.Al* .00
TIP 107.71 l.AP ,44

N¢ 145.tO6 Gt -S,Yl

P_ANE TOC[NTRIC ¢O_|¢

C$ 14.116 K $.76t

L.N_I AZMTN Ll_lq TIM|

tO,O• 0 SJ 44

IO,00 17 11 It
IOO.00 t _l A

100.00 1¢ Z• 47
110.00 3 35 1?

110,00 II • $

Iri.fG_lY TIM[ IS0.0• AIlRIVAL DATE (Xr II 1S,64

0| JT&I_[ 44| .114

LOL 130.34 Vs. I•.M3 GAL -4.•5 All. I0.01 HCA •1!1.54 6NA 1•6.•3 [CC .Z0$i)4

LOP iS,II VP ST,UT GAP ?.J_ AZP 10,$$ TAL ll?.0S TAP $0.60 •CA 101,05

GP -16.•1 ZA!.._lll•.0S ZAP JS$.17 (T6 _6.15 IrA( 1}1o$4 I[Ti[ 114.$4 ZAC GO.S?

1_ .8050 vl _9.404

AI_) 151.81 v_ 35.185

[TC 16_.?• Cl.P-158.JS

DLA 1?.30 IlAL 101.53 RAO i547.i V[L 1|.S4| PTN 1.04 VHP 6.0•1 OPA ?,$4
L-I TIN[ INJ l-A? |NJ _ INJ RT A1¢ |UJ AZNT_ INJ t|l_ POCST TIN

• f04._ -•7,60 T4.GO Sl•.lr 14,•4 I 16 41 •104,r

4101.4• ,Si 17_.41 $$Y.41 61.60 11 11 $5 _O8,4

• 410.1• -•i.t3 53.0t 3••,Yl t7.10 • A3 14 1810.•

$t76.|• 1,4• 154,01 316,10 60,14' 11 If 6 $371.1

11•7.00 -_•°Jl 30.il _1_!.J3 |0•.•J 4 6 45 16•7.6

3033.14 4,I1 J41.1Y 313.03 SS.0S •0 1• S? 3133.Z

Il4P 105.45 [CC 1.ZSZ5

INJ _ LAT INJ _ LONG

-E•,51 66.45

-$,46 165,8£

-17.54 44,5_

-l.S? 141.3•

-SO.IS ll.3Z

-.•? 165.16

GI_F[N_NTIAI. C_NJM[CTION& N|O-C_uNI_ [__¢UT|GN ACCuNACY ••BIT O[TENNINAT|OU ACCURACY
TO| -.•_S TRA-I,J_kP TCS-S.4$0G IAU 1.031_ NT 44?1,1 _ 41?.l SG3 _1.0 ST t4•.4 M 171.0 IS Z05.5

NQE °1111 RNA ".OOG| N¢3 %57•3 FAU .0S41? NQT .#]4| NB r .JHJ31 RTF .gO•9 CRT -,4166 ¢R$ .•••1 C_T -.4•60
FOE -.IS3• FRA ,03_ FC3-3._0 lIP l_l_ I_t 4506.• _3 .•|1_ Rl$ .6040 LSA 657.4 NSA 114,6 S6A 55,1

I_[ .1611 MA 1,1370 KS $,4t13 FIP -T04 K| 4405.1 1_ _.4 TNA 4,1Y ILl 64t.• ELl 147,4 Al.F 17f,11

LAUNCN OAT[ I_Vll 11¢14 Fl.|fd•T TINE IS•,00 _IllZVAL GAT[ OCT 10 1664

_l[_l¢¢[NTill¢ COLIC 0]ST.tNC[ 447.034

eL 151.11 L_L .D0 1.4_. IrJO.34 Vl* II.004 rail. -3.tlO AZl. _J.01HC.4 lit•?• •_

wP I07.GA _AP .13 l.OP 17.11 VP 37.e_4 _lip J.lO AZP I_.lS YAl* 116.44 TAP

Il¢ 16£.011 Gt. -7.60 GP -15.34 •At. I•t.H lAP I64.f3 [Tl 317.0t ZA( 1_1.46 EYE
PLAN_TOC[NT_|¢ CONIC

C$ 16,741 K 3,?O_ OLA IS,If IAL |03,N NAG 13i?,S V_l. lJ,_S PTN _,04 _14P

ck_.H AZWTN LN¢ffTZN[ l.-| T|NE |NJ LAT

IO.00 ] | $1 It11.01 -I1.1!
¢0,OO IY 0 34 4110.10 1.1_

iDO.DO • _1 • £331.0_ -I_1.07

10Oo00 J• 13 _li 4044.41 3.M

110100 3 S? 40 I010.i4 -3].ll

110.OO J• 3 47 _llll.S? 6.50

O|_FKRi[NTIAL Calltl[CT|ONt

TOE -_)OIS TRA-I,Oil_ TC]-S,_3 _ |.04_3

NO[ ,Ills RRA ,0146 NC3 -.SilO? f/_ .03113

fO6 -.30•S F#A .01It _¢3*$.)17t SIP 14•37
loll .••SO MA 1.0tlo 1155 5.701_ riP -1t3

1_,55 [66 ,_03•) I_C J°0s•_ v] £•.4•4

S•.8| •CA |00.66 AT• IS•.Sl vl 35.1•3

I_.N lAC 61.£• [YC ••6._t C_P-lS•.9_

LA_CN G4T( NAt Ii 1•64

PH[I.iOCENTIlI¢ CONIC

Ill. 151.1| l.AL .00

RP lOT.S• l.AP .•l

IlC i54.1|6 G_ -1.16

PLAN[T_[NT_¢ C_N|¢

C$ 16,4_ V_L $,114

LMir.,q AZNTH LNC_ y|lql[

_0.00 1 l• $4

_O.00 16 _$ 36
100,00 _ ST •

100.00 IS • l

110.00 4 •0 S•
J|O.OO 1• 0 44

6,10? OPA i,f7 RAP 10Y,64 [CC 1._£65
|NJ _ /NJ •T AI_ INJ AIMTH INJ TIN[ P• CIT TIN |NJ _ LAT |NJ _ LONG

GO.S0 3_4.DO tt.16 | 4S |t 10•|.0 -••.ST SO.ST

11'1.44 31t.07 If.Y# 1• It 14 _•dO.• -I.17 166.15

47.41 $13.13 100.7• 3 l0 0 1731.0 -•6. $1 5•.05

JM,SS 3JI.50 IO._J 11 •| •3 _4,A o.3• 1_£.OZ

I•,01 M3,04 104,15 4 3• 6 1400.I -l•,T4 1?,61

143.0T 316o11 31.33 _ 6 56 3•18,4 1.14 131.14

gl0-¢GUilll[ [I[CIJTICNACCAM+C+ _I'i_DI[TERNImT|O_ ACCUIlACY
• GT 43_,4 _ 431,4 SG3 •17.$ It Yll,6 M 177,5 61 £56.4

liNT ,?lHk_ W .•tlkl RTllr .lOLl• CRT -.6t$? CR| .•670 CIT -,6t34

4504.7 I_$ .Ill• R13 .5019 LIA Tll.3 NIA Et6.$ 6SA 55.0

51 43•6.3 J_ J70.4 YNA 4.47 ELl 71•.l [l.l 117.6 ALF 170.01

FL|_iT TIN| 1|4.00 AIlIllYAl. GATE O(T IE IJ66

OlSTAli•[ 45•.•76

LQ. 160.$4 vs. 11.545 GAL -3,$3 All. iS.I• •CA •I'0,01 ImA I•6.16 [CC ,_0616 IgC t.lYPt vl _1,_84

LOP _O,$4 VP 37.601 &iF 6,46 AlP If,0• Tll. 113,61 TAP S$,6_ IlCA 100,10 AT• ISZ.£5 vl 5S.£0£

GP -14.03 •At. I•3.GO ZlP 156.51 EtA 3•Y.10 ZAE 151.3• ErE 161.80 ZAC iS.T• [t¢ II•.GA CLP-160._l

Ol.A IS,•4 NAL 101,41 RA0 6667.3 V_l. 11.6_J PTH 1,0_V_P i,li• GPA 1,11 •AP 109.1• (CC I,_EO9

L-I Y|N( /NJ LAY /NJ _ IN| IT Ale JNJ AZNTH |NJ TIN[ P• CIY tin IN| • LAT IN| _ LONG

• S4?,ii -_,0l 63.71 3•3.4t 101.61 _ I1 •_ 1•47.6 -14,15 35.54

4343.!S 4.14 Jfl.M 3•1.03 11.04 16 S $1 $743.1 .07 173.34

£•16,01 -£?,10 4•.$1 3•5,1• 105.1• $ 34 $I 164,$,0 -15.0_ $4.36

4101,N 3,1_ 16l,?i 3•0,41 IO,Sl It 16 _4 3303,0 1,66 155°_4

JO00,SY -J11.1? •l.T_ 3•4.$0 lOY.ll 4 $4 IT 14OO,1 -IT,31 16,55

$137.I• I.|6 147,70 311.13 31.61 _ 6 I• 3337.6 3its 141,45

OIFF[IlI:NT|AL C_IN_CT|O_S N|O-¢_lillll_ [_CUTION ACCUNACY OIBlT 0[T£NNZNAYlON ACCUNACV

TG[ -.40•4 TIlA -.IHITS TC_oS.l|_••J_J |.Oti•_ 64_T 41•1.4 _ 44•.4 1_3 •15.5 ST T_.Y I_ I|S.S 66 $05.1

ROll .11•1Ril'A .O£35 RC_ -.S46JrFA_J .OSO?I RRY .7S14 W .?•|I RTF .IO14 CRT -.•OH CR6 .•64• CIt -.P£51
FO[ -.$513 File .141t FC$-3,I71D• lip 14351 _ 4141•.3 N_3 ,1131 Il13 .IO•1 LIA 641.0 MSA E_O,• S64 34.3

• 0[ .4164 MA o•17• •C3 3°•ASO FIT -GO• •GJ 46?3.4 _ •••o1 THA 4.i_ [L| 61 3.9 [l._ 107.0 Al.F 16•.18

¢AUMCN OAT[ MAY 11 IH4 FI.I_T TIN[ 13i.00 ARRIVAL 0AY¢ OCT 14 1654

F4[l.XOCENTIllC C._IC

Ill. I$1.11 l.Ab .DO

WP 10?,16 l.AP |.0l

IlC /IS.lit GL -JO.YY

P_AN[TO¢[,tII¢ CO_/C

66 1_,14• Vffl* 3,1_r•

LNC_ AINTH INCH TIN(
• O.00 I 64 St

10.00 11 A• $4

1GO.GO $ I1 S?
100,OO 11 A •

I10.00 i 43 14

110.OG I• S• •l

0]llAIg[ 4St._[_

LQ. Ir3o.$4 vl* 11.417 GAS. °3.11 AlL 01.47 _li £•3.•3 ImA 113.11 [CO .10tL*•

LOP 15.37 VP 37.54k_ GAP I.TT AlP M,13 TAt. 1_.17 TAP SS.4• •CA ••.GO

r.,P -1•.•1 IAL ilO.•_ rAP 137.07 £T• _1.£• •&i[ 151.33 IT[ lilO.13 IAC AS.DO

Ol./ JJ°41 _4l* JOI_,DO _,40 1_,3 ¥1[l. ||,3_ Plrl_ !.03 _ 1,11t OPA JO,•l

L-| YiNE IN| LAY |NJ _ |NJ NT AK IN| AZI4TN IN| T|N[ POCST TIN
1Ill.ST -•3.01 Sl.ll 3•?,_ 105.71 • _ II JlNt|.4

1400,46 i,4i Jl3.1l )_3.•4 11.$7 11 I 55 _100,5

L_00,44 -L_.04 M,|I Ml,?l 103.11 3 31 37 1_00.4

4lS•,•I ?.41 lt4,T? 311.73 GO.tt 1i 13 •6 3566.•

Ikl,0? -!11,00 l?.i• $11.13 10t,11 $ 15 41 1346.1

_NI3.?l 1.1Y ISO,|I $11,15 3Y.II L_ $ 43 $3•3.•

|N_ 1,4610 vl _J,464

AT• ||•.Of v| 55._11

[T¢ _ft.10 ¢l.p-16£.00

TOE -,4•11 T#_ -,•I)4| T¢$-I,134) IM(/ 1.01_4

flOE oI•_S _IA ,06_O R¢3 -,33_0 F/_ ,04•43

FG[ -,$•4_ FRA .J•1_ FC_-3oJ_I7 _ J47•?

• 01[ .SOft MA .••47 •C3 6,1574 F6P -64HI

M|O-¢¢IUIII_ l['J_¢1|T|_ll ACCurACY

_| 4?$0.• S_ 300,3 l_lA 3.61

RAP I1•,J? [¢C 1.1164

|NJ £ l.#T INJ _ L_O
-•_.•• 51.0•

l.?l IT6.54

-IS.T• _.14

5.4• 15•,1•

-_5.Sl •,•0

5.4T 143,•3

_Q_|T O(T[NN|NATION ACCURACY

ST 1••,4 _ 1•4.6 65 545,1

CIlT -.•1)01CRI .•586 CST •.Tit5

L_A •5•,0 Il•_ _11.$ SSA _.J

ILl •15.1 [LZ S?,I A_F 166.99

I•!1



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19643

LADEN DATE MAY 11 IN4

_[LIO¢(NYIi¢ COMIC

IL 151.11 LAL .00

mP 107.eO LAP 1.11

I¢ 151.115 GL -IZ.II

PLA_TOCKNTRI¢ CONIC

C$ 11.B£0 VNL 3.5tQ

LNCH AZNTN LNCN TIN(

00.00 I I¢ 55

00.OO II 45 16

100.00 3 46 •

100.00 11 i SO

110.O0 5 5 7

110.00 11 $1 iS

FL]GI411 TIN| 151.00

D|$TK( 414.51|

LO¢ _J0.$4 VL •4.4ZB GAk -•.?f AZL ll.t4 N_ ••4.41 ImA

L(_' N.ll vP )?.554 GAP l.tll A•P t41.17 TAL 100.S• YAP

GP -11.t4 ZAL !|?.65 ZAP ISB.3Z ITS 3Ze.SB •AE 15|.5? ET[

ARRIVAL DATE OCT 1i IP64

1•5.44 ECC .•1005 INC 1.4373 VI _J,4|4

57.01RCA 9S,DI Alto 151.70 VZ 35.t18

100.00 ZA¢ 46.14 [TC •6?°54 CLP-IS$.O|

DLA 0.U IAL 111.•1 lAD 0017.5 V[L 11.580 PTff •.05 mP

L-! TIN| IN| LAT |NJ LONG |NJ IT All |NJ AZllITH IN| TIN|

• 4E0.$0 -•3.•? S4.1S ]E8.85 I05.54 $ 0 15

4454.1• 0.15 188._ _S._ _.7• 1? 50 30

• 14•.87 -•4.•? 34.•1 3T8._4 108.80 4 •1 44

4T07.14 0.07 187._ 3T5.18 01.38 10 11 38

18•S.18 -T7.81 14.40 _?.U 111.00 $ _ 4•

40•?.M 11.47 ill.ST 3T3.?S S?.§8 T0 G •T

DI_FKI_NYlAL C_#I(CT|GN6 N|D-C_U@IME (gCUT|CN ACCURACY

TOg -.SLIT TRA -.?lTt TC3+0.33ST &44J !.0N8 SGT 48T3.3 IK_ 43T.0 8G3 •04.3

IIO( .1148 RWA .O41_1 NO3 -.58TT FAI, I .04•18 NIIT .11•1 lllF .71041RTF .IO04

WOK -.+•05 rRA .Tle3 _c5-3.ot?8 8_ 15068 _ ,_14T.8 mr3 .1_ 113 .Joo8

80( .5140 MA .714| 8C3 1.3577 FI_ -IST _1 483T.3 _ 31T.5 TNA 3.55

LAUNIM DATE PAY 11 11)14 rLZr_lY TIN[ 110.00

_[LIO¢[NTN|C CONIC D|RTK[ 4_,3|8

mL 151 .IT LJL .00 LOL _J0,34 VL _.3_ GAL *T.37 AZL 81.78 HCA £TR_?Z ONA IT5.0e ECC .T1180

lip IO7.$8 LAP 1.37 L¢@ 100.03 VP 37.SOI GAP 8.£0 AZP 11.84 TAL !11.87 TAP S11.$0 RCA t•.37

RC 110.316 GL -13.31 GP -11.14 ZAL 114.51 l&P IIO.S8 •T8 _8.?0 •/dE 131.S? (Y[ 118.T8 ZAC 0Y.lY

PLAN[TOIENTIIC CONIC

C$ 1•.707 VIII. 3.37_ 0LA 8.O1 lAl. 114.t4 lAO t_l?.S V_L I|.SIT PYH T.03 mP 8.$T4 OPA !•.05

Lm¢_ AZNYN LNIN T|N[ L-| TIN| IN| LAY |UJ LONG IN| lY Al_ |UJ AZNTN |NJ TIN£ POCRT TIN

I_.O0 T 44 _ T_13.43 -_.lMI S1.14 331.0_ 107.15 3 T3 34 1?i3.4

_0.OO 1i 43 18 4503.71 •.Td 1tt._! _8.35 IS.T8 17 5t T3 5_0S.7

JO0.OO 4 t 43 _,83 -T3.t4 M,S8 330,73 10_.38 4 44 _Z 1488,t

100.00 18 ,0 48 4TSS. Y8 10.14 I?0._1 _?.ll 81.10 !•.11 4T _55.8

110.OO 5 _1 4? 1•4?,40 -_.41 ll.L_ _8.8? 11T.54 3 57 34 IT47.5

110.00 18 0 IT 40_8.?0 13.0| 134.14 _4.48 $8.11 _0 | 1 $411.7

OI_FKN[NTJAL C_N[CT|4_N• W|O;C._UIII_ [ll[Cl/T|al ACCURACY

TK -.67•1 TRA -.MI• T¢3-8.3141 8A_ 1.|133 I_Y 4_04.4 _ 4_0.4 _3 110.9

t0( .131T BA .0ITS IC3 -.Sill F_ .04414 _T .8547 B .i704 NYF ._00t

FOE -.4i13 FRA .Tt?4 fCS-T, ffSJ 88P 15338 _ 41T3.$ R_5 .10_ l!5 ._015

IN,E+ .0854 ImA .1_30 8C3 i.3341 FI_ -_41 El 481T.| _ _4.8 TNA 3.SO

4.401 DPA 11.$$ RAP 114.40 (CC 1.•1_|

POCOT TIN IN| • LAT 1NJ • LONG

10_0.4 -•1.61 4Y.O_

_54.• 4.44 IT_.54

154•.? -••,40 •$._S

_OT.I 5.10 160.tT

1T05.• -•4.50 6._1

_4T?.4 7.11 146.14

OWl|T D(T(RNZNATION ACCUIACy

IT 101•.1 M T05,5 S$ $_6.5

CAT -.0401CR0 .9500 CIT -.0445

LOA 1085.1NSA TD•.4 OSA 35.0

ELI 1030.1 EL• 68.• MLF 16_.•5

ARRIVAL DATE OCT 1| 1064

INC 1.7004 VI •9.404

APO 151.S0 V• 35.••6

£TC •8_.88 CLP-165._9

RAP 116.84 [CC 1.•101

IN| • LAT IN| • LONG

-_0,3• 4_.40

6.00 1/H_.44

0.1O 113.+?

-•3.1• $.60

8.10 141.3_

(_NIIT OETEAqll|NATION ACCURACY

8T 1157,0 M •1•.• IS 4_6.4

CRT -.Ill• Cll .04•• CRT -.88_5

LIA I_|7.• NIA 10•.• ISA 35.7

ILl !155,5 [LZ 51.4 ALF 169._

LaU**CN O_r( mAY II IS)•4 FLIGHY 1114[ !••.00

14(LIOCENTR|C CONIC

RL |$1.1• LAL .00

RP 107.50 _AP 1.54

RC llJ.$4i GL -14.31

P_AN(TOCENTRIC CONIC

C_ I_.t_ VNL 3.55_

LN_H AZNTH LNCH Y1N[

_O,OO $ • 51

_.00 li 4• •3

100.00 4 33 14

IOO.00 18 0 4•

110.00 5 41 •5

11_.00 10 • 0

ARRIVAL OAT[ OCT _O 1964

OIITA;KE 4Yt.10•

LO¢ _J_.34 VL •0.315 GAL -1.15 AZL 01.03 NIA •3•.08 IRA 1•4.T5 (CC .•!413 Ik_ I._•T6 Vl _|.414

LO_ IO3.•8 VP 37.407 GAP 0.53 AZP 88.84 TAL 18T.•l TAP IO.iY RCA 08.0• APO 151.44 y_ $5._$Z

GP -|0.4• •AL Jll.TS ZAP 181.78 [Yl _8.83 Z_J[ 131.54 (T( |ill.iT ZAC _1.11 [TC •15.4_ CLP-164.04

OLA 1.38 RAL 117.51 RAO 8587.$ V•L 11.5?8 PYN 1.0• VII,IP 4.148 OPA 1•.43 RAP 110.•£ (CC I.£D85

L-1 TIN[ IN| LIT IN| LONG INJ It AK IN| AZNTH IN| TIN[ PO ClY TIN ImJ • LATINJ _ LONG

• SO0.T9 -•1.78 47._0 333.41 101.58 5 47 _1 1700.8 -J_,O• 4O,OO

455_.0T 11._ lIT.IT 331.T5 83.83 17 5i 10 3054.0 7.66 105._9

_O37.85 -_.?0 T?._4 333.0_ 108.88 3 ? 1• 143?.T -10.?T J0.t4

4SO3.3t IT.IS 173.0_ 330.78 8T.48 10 I• TS 3?05.4 0.$? 114.33

100•.34 -•S.Jt 8.T? 331.H 113.01 i 18 •7 |_0•.4 -•1.75 ,81

4111.44 14.S0 137.18 3T8.43 58.11'O •0 10 3• 3511.4 10.•5 150.63

OlFrER(NTIAL CON_[CTION& N|O-¢OU_[ [X[¢UTIm ACCurACy

+DE -.?145 TnA -.55_? TC3-8.8551 8AU 1.1_04 SGT 68P8.0 Kd 4_0.0 8;3 113.T

NO( ,1358 NNA .O_0 Re3 -.SOOT _AIJ .O4|ll _lt ,81_4 _lf .I304 ltf ._11

FD( *.4885 FRA .54441FC3-T.tl_IT'81P 13_P4 _ 4_.8 lf3 .0_88 N13 ._013

80( .Y?13 MA .SITT 8¢3 8.8718 FRP -•Z8 IGI 4ll5.• SG_ 337.1 THA $.0•

LAU_ICH OAT[ NAY 11 11_4 FLIGI4T TIN| 114.00

_LIO¢(_TRIC CINJ¢ OlSYMiC[ 4111.1NH)

IL 151,1• LAL .00 LGI. 130,34 vt, lt.lrSl f_AL -I.53 AlL 81,03 _ TH.TI INA IT4,_t) (C( .Tli48

RP 107.54 LAP I.Yl L_ IO_.ST VP 3Y.45_ GAP 1.81 AlP ll.88 TAL 115.54 YAP 81.75 _I_CA 07.48

N¢ Ili.3_i GL -15.35 GP -8.78 lAl. 107.18 TAP 1_.87 [IS _L_I.M ZA_ 151.58 [T[ !11.14 •A¢ _.RT

PLAN[TOCENTRI¢ CONIC

C3 1•.057 V_L 3.533 DLA 4._ IAL 1_0._ IA0 8_?.5 V_L _t...5?? PTH T.O_ VI_ I.?78 _PA IT._8

LNCH AZNTN LKN TIN| L-| TIN( |NJ LAT IN| L_NG |NJ NT Ag JNJ AZNTH IN| TIN| POCRT TIN

lIO,O0 3 53 ? TT38,_ -10.8_ 44.31 335._|'_ 10f.l$ 4 10 dt 1158.0

_O.OO II iT _ 4_00.7? IT.?4 IT$,O_ 334._ 84.S0 J? 58 8 4003;8

100,00 4 51 4T INT.3t -TJ.$1 T/,IT 333.0_ 111.T4 S !11 51 13410.4

IOO.OO 11 . 1L_I 4350.1_ 13._ _73.1_ 333.81 83.13 10 13 50 3750.1

110.O0 • 10 8 1?$8ll. -T3,_ 3.34 334.48 115.IT • 30 TI 1150.?

I10.OO 1• 4 34 4133.10 IS.Ill 138.SO $3T.$t $8.31 _O 13 A? 5555.1

OIr_(II[NTIAL COt_[¢Y|ON_ N|O-¢QMI( [v_¢UY|ON A¢¢U_ACY

TDI[ -,1•00 TNA -.4N T¢3-1.7831 _ 1,1438 KY 5031,1 g 430,1 K3 llkD.?

• 0( .1403 RIA .0?34 1¢3 -,487• _A_ *0_T _T ._48 _RF ,_814 RTF ._0TT

rD[ *.5144 rlA .3851FCS-T.?348 81P |SSS3 N S0•8,0 if3 .0?57 115 ,_0•4

IO( ,1714 MA .4331 8C3 •.?•07 _IP -•J4 0G1 +S057.0 $_ 348.0 THA •.8_

OIIJT OET(RNIN_TZON ACC_IACY

ST 1•61.0 M •TD.0 $$ 461.J

CRT -.0841CR• .0310 CIT -.0000

L0A 1555.• NIA 18•.4 $1& }3.6

ELI 1•0•,5 EL• 3•.7 ALF 170.•6

ARRIVAL 0ATE OCT _• 10•4

INC •.0545 VI •0.4•4

APO 151.31 v• 55.T38

[TC T0S.0T CLP-I•5.8_

NAP 1•1.1• [(C 1.•D00

|NJ •LAT IN| • LONG

-17.75 _.03

• .•0 108.13

-1•.4• i1.67

• .01 169.00

-•0.40 35B.•3

11.77 15•.89

O181T 0(T(II_INATION ACCURACY

IT 1408.0 M •T0.1 II 400°4

CtT -.88_0 CRI .0•1• CST -.e30T

LIA ]5D1o0 MSA 173,6 SSA 33,4

(LI 14•?,1 (L_ 33,4 ALT 17D.86

181T ,



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964)
, m

CAUN(H OAY[ o(Ay IJ it44 rLl_r TIN( il4.00 ARRIVAL 0AY£ OC¢ £4 1t64

H(LIOC[NTRIC CONIC

RL 151.IZ LAL .00

R? 107.51 LAP 1.07

lC itl.$i? GL -|l.i#

PLA_(TO([HTRIC CONIC

C_ |Z,UZ VffL _.SlJ

LW_.N AZNTN L)KN TIN(

#0.00 5 57 Zi

10.OO 16 45 $

IOO.00 5 •0 II

IO0.00 ID • 5?

110.OO I $1 S#

110,OO 1t 7 45

01IIAJK[ 617.111

LO¢ _JO.$A VL •1.103 GAL -t.0& AZL It.]? _CA •31.45 INA

LOP 101.?? vP $?.$H GAP 10.10 AlP I1.10 TAL i13.17 YAP

G? -1.•4 ZAL 104.A4 ZiP 111.#$ ITS 317.#5 Z_ 111.51 IV]

1£4.05 ICe .•It#0 INC _.17•$ vl 19.484

13.$• NCA 91.88 APO 151.•1 v• $5._44

ll?,li ZA¢ 99.91 [TC ItS.S• CLP-II•.•D

DLA +.Zl IAP,. JZ$.?5 IAO 1517,5 VI[L ]J.571 PTH t.O• map t.til OPA l•.D•

L-I TIN( INJ LAT INJ LONG INJ RT Al( :Hi 8ZNTH INJ TIN( P# C8? TIN

L_|0,I_ -11.41 41.•4 J$l.P# if0,#? • $4 I• 1110.1

4155.4S 14.11 1t7.07 337.t0 15.•) ]l 0 41 4055.4

1#43.1_ -_bO.341 11.11 $$1_41 1I•.3S 5 SZ 35 1343.8

4507.#0 15.01 IT0.|0 33T.•1 13.8? 11 11 IS 3717.t

I?l•.•i -21.00 3.01 $3?,14 11t.1t 7 0 3Z Jill.•

4119.05 17._ 1il.10 $35.tt I0.10 IO 17 A0 _595.0

01FF[R(NTIAL CaHh[CTICNI

#Of -,fSIO ?RA -,t1|1 1(3-I.1|81 |AU |.JSll3

NO( .1453 _hl8 ,O1143 RCS -,47•I FAU .0377•

FO( -.5_57 FRA .440] YC3*l.9?ff 81P 14043

• 11Y0 MA .•IMO 11¢3 1.133• FIP -S,INI

Mi0-_URI( [l[CutlOi ACCUaACv

I_Y S1J3.1 I_ 13J.5 113 105.?

mlT ,54•1 llmr ,55•? nTf .D0•0

141 5151.4 if| ,0451 _13 ,00$]

H1 5111.? _ _i0.3 TNA •.l?

lap i•4.04 ECC 1.•087

ZNJ • LAT ZNJ • LONG

-16.45 $$.8?

10.?_ 190.99

-17.17 1_.89

11,4£ 171.S9

-19,09 555.8_

11.£9 155.Z0

ORBIT O[T[RNZ_TION ACCURACY

8Y 1551.0 M Z$?.8 81 5_1.5

CRT -.10?• CRS .9101CSY -.9458

LSA 1140.0 MSA 118.1 8SA $$.1

ILl 1518.1 [L_ 37.5 ALF 171.40

LAI_H OAT[ NAY 11 11164 • LI_44T _IN( 1ti.00 A_hI|¥AL OAT[ OCT _8 11_4

Pq[_IOC£NTRIC O_lZC

NL 151,|• L•L .00

RP 107o51 LAP I,O3

N¢ 14t,$51 GL -il,II

PLAITO_[N?R|C ¢_1C

C$ l•.lll K 3.5?0

10.00 4 II 31

_O,00 II 44 •I

IOO.00 5 43 A•

IDO.O0 II 9 •

llO.O0 I 95 44

I10,00 if 11 Itl

DJ_FIm[_YJ_L CCN/I_CT_ONI

T0[-I.0tSI +#A -,ll?? T¢$-1,1114 _ l,lTl$

NO[ ,liD4 RRA ,O1_| IC3 -,4t5_ _A_J ,O3_

rOE -.5S78 FN_ .4145 FC3*•.411• lip ltllS
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L_ 131,00 Vt) $?,OIJ GAP If.IS _ I1,t_ ?AL Ill.I) TAP T?.49 Re• 10,40

-I,M IAL ?1,)1 ZAP 1?1.10 [?i $l_.N •_[ 151.1$ IT[ If$.l? _AC 71.0•

O_a -•,|? #At. |95.1| tMO fHY.F V(L II./lJ PY_ •.0t Vl# I.SS$ 0_ I0.N_
b*l TIN[ |NJ LAY IN| L_NG |NJ WY A_¢ IN| AZNTH |NJ TIN[ _CfY ?|N

1t14_?I oil,)| 81.)1 11,14 Ill,l• ? If IO 1514.?

JJJJ,?f _4_ J_r_.4J Jl,|4 ?_,f• IJ 31 M 4$J$.l

114t.14 "If,IT 4.Sl ll.ll 117.41 f _• •$ 10ti.I

4131.411 IPI.•_ I_I.T1P 1$,11 74.l$ If $? 4l 4•$f.S

I4I$.N -ll,Ol _4•.10 lO,lt 111.04 |0 ? 44 lf$.4

iSiS. l• li.II ll?,ll |4,Tf 70.tl •1 li 4• _)iS.I

IRe $.01•• vl ••.404

AR) 111,01 v• $S.•Sl

[YC •I0.75 CbP*]?4,44

RAP ILS.f4 [CC l._0Ol

INJ I baT IN| • L_G

-7.74 J4.4f

• l.•f •J;.41

*t.lO $S?.??

• $,61 1••,76

-tO.IS $4l.S4

• 4.04 lYf.l•

_ILI¢([NYII¢ ¢¢W|¢

I1. lll,II LAb .00

#P IOT.4I _aP $.01

#¢ l•3.511 _4. -If.RI

PL_N(TO¢INTRIC C4_|C
¢) l_.•11 WIL 4,1"Pf

bNO_ ADITH _ TIN[

I_,00 T •T IS

• 0,00 J? II II
100.00 • 44 _T

IO0,O0 |1 $_ •

llO,O0 f 45 l

ll0,OO if iS ?

?01-1.0•41 ?gA 1.S$_ TC_*S.0TSl I_U J.•al0

q ,lllO IM• .l?)l KS -.1311 rAU .Oll4t

FOI -.IWll? _l• .ills FC$-hOJll lIP |TSTI
10_.1,0_ Ilia I,i431 l($ I,O_Ol _I_P -4110

N|O-¢OllRli[ £_GIITi_ •¢¢UlMCW

IM_T 5S14,$ IIA 431.1 t_$ Ill.|

lit .•$$t _ .1111 NTF .flOf

I_1 $|4l,) _$ ,O0_Oil$ .fB

• GI $91i.4 ll_ 4ll.l rHA 1.01

(_l_|f O(Yf.J_INATION ACCUR4CY

ST _?f•.0 M !lO?.0 •8 ?•4.•

CRY -.If|l CRI .1547 Cl? -.tf•I

LfA •190,$ NIA 1••.4 •lA •l.I

[hi •?ll.I |hi 13i,$ 4bF 174.$S

LAU_IC_ DAY( NAY If I_•4 FLI(_? ?IN( lll.O0 ARRIVAL DST[ NOv 13 1_44

NE_IOC(NYRIC CC_|C

RL ISl.l• LRL .00

RP 107.41 _4P 3.10

RC Iit._4• GL *II,|4
PLJN(TOC[_?RI¢ CGNIC

C_ 1t.711 VHb 4.441
&NCH 4ZXYH LN_H TIN[

IO.O0 ? 4• 14

_O.00 I? II

1OO.00 9 4 43

100.00 1• 4• _1

110.00 I0 J $4

110.00 L'O I 31

015?4NC( $45.6_f

_(X. Z30.34 VL •5.l?| GAL 4.4• AZL |$.10 KA I?I.II ll_A 1_0.97 (CO .•6011
LOP 14•.•5 VP 37.045 GAP If,if AIP I0.|0 TAb l•?.|f TAP ?•.10 RCA 8_,4_

GP -I.II Z4_ tf.|O lap l l•.•? [TI _t,14 ZA( 131.4• (T[ 115.00 ZRC 76.61

DL4 -l.ll RRL lSl.t| N_O iSl?.l V(L 11.•fl PTH .•.ll _Ip I.?|l OP4 9.74

L-| TIN( |iJ LAY IN| _ IN| l? A_ IN| AZNTN IN| TIN( PQCIT TIN

I_OI,N -10.•4 ••.93 I•.tl Ill.•• I I_ 55 1501.1
5IH.i? lS.l_ l$0.ll •l.O? ??.Sl 1t 41 16 4516.?

14S4.$$ -li.l_ $.•4 I•.ll |l?.$f f _• l? 1094.3

4ill.14 •l,ll JlO.ll •0.71 ?1.•• _0 I SO 4•I/.G

I479,_4 -14.?? $4l._4 14.50 1•1.18 10 •1 •_ I?$.•
4•40.4f _._ l_._ 1•.•0 ?•.$7 •1 19 D 4040,5

DIrFE_[NTZ4_ CGI_ItI[CTIONI

TOE-I.IIIR ?N4 1.?1_41TC$-4,7_14 fA_ I.•4SO

RO( ,•3t0 mlA .|?•5 RC$ -.10•4 FAU .Olltl

rOE -.4••7 _R4 .1477 _C) -,IFlO I•P ITTO_

BO( £.175• IM4 1,_0t9 8C_ 4.?0_O FlIP -4if

_0-_U•'IM[ [vrCUY|_M ACCURACY

_T 5S4t.0 _ 4•11.3 ,•G3 14•.0

II_T ,|f_ _ .lf_41 RTIr ,fJ_3_

• _ _SIS.$ Rt$ .004f RI$ .f•$$

_1 5S4•.6 l(4_ 4|t.I THA .ff

INC 3.1004 Vl _9.4|4

4PO 15•.44 V_ $5.•56

EYe £60.$1CLP-1Yl._5

RRP 140.31 (CC |,3•ST

JNJ • LAY IN| • LONG

-7.3• 15.?•

*_.•0 $S?.lD

• 4.65 •0•.04

oZO.D3 34_.10

• ?,•1 lll,ll

Gi_BIT 0[?[RMINATION ACCURACY

$? _I?•.l _! $14._ •$ ?_•.5

C_T -.Hot cRs .•s•o cs_ -.,is|

_S4 •ft0._ _•4 SSS.• 144 _0._

[LI •IlH_,I [L• 144.0 4LF 174.44

b4*._N(_ 04T[ N4Y J| It)4.4 Fb|r,*l? TIN[ IDa.00 ARR|VAL D4T[ NOV J$ J961

_[_GC(NTRZC CONIC

NL 151.1• _A_ .00

RP 107.$0 LAP ),l?

RC l•?.J$• Ob -l?,?_
P_.AN[TQCENTR|C C_1¢

¢$ •l.S_O V_. 4.145

bm_.H AI_?H bllCm ?IN(
IO.00 I ? 56

eo.oo l? •l •

100.00 f •3 54

100,00 1l 4? 51
I10.00 10 If i?

IID,O0 10 • If

0ISTMIC( 544

bGL I_J0.$4 VL I$.&1_1 GAb S.II AZL t).11 H¢_ •?5.1• Ik_6 I_0.•f (CO ._•64• INC 3.1•53 vI •_,404

LOP I4S,SO VP }T.00_ GAP 14.15 AZP fO._f ?AL liS.SS TAP IlO.?l lea t1,S$ 4PO IS•.15 v• $S.•53

_P -S.f$ •lb I_.1_ ZAP |_,M It1 _04.11 ZA( 11|.11 [f[ 114.14 ZA¢ ??,•f [TC •$f.ll C_P-! ?•,0•

OLA -|O,?f NI_ |St,t3 RA0 IStT.f V[b 11.t51 PTH _.13 WRP •.0If 0PA •.l_ NAP lSO.?I (CO 1.354•

b-| TIN| |NJ bAt |NJ LONG IN| RT AIC IN| AZMYH IN| TIN( PO¢IT ?IN It| • LAY |NJ • LONG
lill,ll -10.04 II.II fl.0} 11t.3f f Sf If l£tl.l -?.03 I5,II

Sill.l? •1,_4 •34.45 •4.04 ?t.•• If 4l • 41| ?.0 •4.5t £•4.••

1_•.T4 -I1.T$ ).40 £0.41 I|T,II f $1 •1 104•.? -7.•5 35•.•7

4f)T,ll •?.95 113.10 •S.?I ?Y.f£ _0 10 10 4117._ Z5,61 £D$.$4

|47J.•| -|4,•$ _4_,4• If.T| |_J,•4 |0 44 •f f?|o_ -|0,$f )4|oB•
4eAs.se _O.Ts Jf$.s_ •4.•? 74._0 •1 t• _4 40•5.• •4.30 18S._S

_|T 0(T(_N|NATZON ACCURSCY
• T ••41._ M )_•.0 II ?37.4

C,.ll? -,f_|• CR$ ._•f• CfT **9945
LJA $0S•,0 NIA I•_,_ 1•4 l_.l

(L| •fG•.6 [LZ 191.1 4LF 174.48

o|rrcm[_TIA_ ¢o1_[¢?|oII

YD[o•,)OI4 TNA •,014• TC$-4.$111 IAU |.•431

NO( ,•54• _14 ,1147 RC$ -.11_1 T&tJ ,0111_

tOl -,?JOll FIA .flJ• FC) -o731• lip 17?l?

10• _,$155 MA •.011f fC$ 4.$|S4 F•P -4S4

_[Oo¢OU_[ fN[¢U?[m A¢¢U_•¢Y

I_T SSl).S I_l 4•4,f SG$ If?.|

• lT .111| RRF .|$_ RTF .|•if

I_1SST_.? II$ .0091 _J$ ._••$

_1 SSI$.f SG• 411.$ ?HA .71

Ill|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL. !. 19645

_AUNCH 0AT( NAY I1 IN4 FLi_Y TIN( 100,00

N(LIO¢(MTRIC COMIC 0i|TMK( 554.]05

K l)l,l| LAL .00 LOL /_O,54 VL 15,Sl10 GAL S.|4 4ZL t3.17 KA Z?|.40 INA

#P JOY.)| LAP )._4 LOP |40.7S VP 56,_?| GAP 14.SS AZP _10.4| TAL |43,_4 TAP

PLAN[TO¢[NYmJC ¢_NiC

C) 83,140 V_t 4.111 OkA -lJ,51 NAL |11.11 N_D 4SM.0 V[L 1Z.041 PTN 1,JS VNP

LNC.N _ZNTH LNCN TIN( L-i TiN[ IN| LAT

DO.OO 8 £i 341 lU?.0i °]0.S]

_O,00 Z? 18 It 5114, S] K.05

100,00 t 4£ ? 1_48,48 -Ii,lS

100.OO II S) 3) 4NS,I? H.II

]J0.00 IO $7 l |47].1? -|4.S$

110.00 _ IS 3 4730,1S 3J,S4

DJ_F[J_[NT|AL C.QWII(¢TiGN8

YK-I.447) YNA 1.54111 YC$-5.fft| _ 1,141?

no| .£?51 mlA .184M R¢$ -.]S51 F_AJ .0Jlkl0

tO( -,7158 IRA ,1554 FC5 -.ills 18P 17157

J0( •,481Y MA •,_83 1¢5 5,08Zi rip -644

LAUNCH OATK Nay I1 J_

*_[|.iOCKNTRi¢ COLIC

RL ISI.I• LAt. .00 bOA I_10._14 Vl.

m* t07.58 l.AP 5.18 LOP i51.00 V'P

ffC |80.Q58 84. -]8.81 GP -S,ll5 •AL

PLAN(TOCKNYR| ¢ ¢ON|C

C3 I_l ,OYS

LNCJ4 A•MTH

BO.OO

gO.00

100.OO

100.00

110.00

llO.OO

ARRIVAL OAT( NOV l? 1964

180.48 ((C .•T))4 INC 3._?09 Vl _9.494

8•.)4 RCA 8?.50 A_O 155.)) V• 55._A9

|84.S8 ZJC ??.SX [TC 258,49 CLP*IT$.9?

IN| _ IN| IT A_ IN| AZNTN |#J TIN(

I|,?l Z5,41 Ill,l) 8 )l 5

157.84 31,07 80.88 18 54 ?

$,n 84.il liT,?• l0 _

_17,08 50.15 7t.81 e0 II 58

544,4_ 85,0tl |ZI,J4 |1 I 57

|N.l$ )0.00 78.0? •I 55 55

M|0-COAII_ [mrcuT|CN ACCURACY

SGT S$?I.O. SM 410,8 IK,5 ]54,1

IMT .|Z$? W .illlO NTF .8888

IKdl SSDA,_ ¢1_ .000_ _|) .8•88

_| SS?_.5 _ 417._ THA .54

YLird, IT Y]_[ 1f1.00

011TAN([ SSt.SSO

8.558 0P_ l.A5 SAP 15).01 ((¢ I.)880

POCST TIN IN| £ LAT ZNJ • LONG

I•ST.0 -6.88 14,9•

4888.5 _5.)8 ••8.9•

1045.5 -7.8S )81.49

A585.5 88.A8 •08.15

871.5 -10.)8 541.89

4150,5 88,30 188,54

ORBIT O(T(RIA|fUY/ON ACC_MIACy

I_ 3011.8 M )•8.0 81 ?d•.0

CRY -.8774 CR8 .8_S_ CJY -.9954

LSA )114.4 N)A |?•.• 814 18.1

[LI )0•5.8 (L• 157.1 ALF 174.51

ARRIVAL OAT( NOV ]9 1964

15.S_$ GAL I,t$ AZL I_._NI NCA Ill.l) 1_AA 110.15 [CC .1J0l! INC $.5578 v| •9.484

_1,,1_14 GAp |S.|l AZP IlO.M TAL 18_.55 TAP 88,8_ I_ ll.lI APO 155.88 V• $5.845

Sl},lH_ ZAP J?)._| [T8 J_83,14 ZAI[ 151,65 (Y[ 1_4.54 ZAC 78.54 (TC •88.09 C_P-177.68

V_¢ S,10_ OLA -if,S| IN, |IS _0 I&0 JR,] VI[L 1_,148 PYN l,ll VNP 8,640 OPA ?,?S RAP 155,48 [CC 1,4_81

LNCN Y|N( L-I TIN| IN| LAT |NJ _ |NJ RT 411C IN| AZNTN IN| T|N(', PO C8T TIN IN| • LAY IN| • LONG

44 |9 |1_. SAI -J0.SO II . e_ 1_.81 118.45 8 J) 41 1188.8 -6.88 14._0

I? $1 4£ )SiS.if 17,I0 141,44 $1.10 8£.97 19 0 18 4718.• 88.08 Z)).0Z

8 51 II 1_44,41 -|i ,14 3.fY If,|J |l?,?l |0 •1 48 1044,5 -?,88 559,S5

II 58 I! SOM.Sl _P,_ _0,44 5S,It 11.33 J_ •5 14 4451,S 87,•• •11.85

10 55 18 14Y$.$5 -14.78 $41.68 _?.40 lfl.ll |l l? 84 875,5 -I0.54 548.11

IJ+g 4?74,44 M,ll _,10 _S,lS ?7,_0 11 4| 84 41?4,4 50,81 191.45

OirtIKMTIA_ ¢Cll[Ct|Olll

TOl[-£.SS?4 TRA £.tiNMI T¢$-3.SS]0 _ I.IM?

m| .£831 ml'A ,|lOs _c$ -,Ill? _ .015111

FDI[ -,?$$? _lA |.0004 FC$ -.$18_ ISP 17117

• 0_. •,i158 MA •.?085 IC5 5,8584 FIP -455

N|0-¢O_ill[ []I[¢UT|O4 MCCURMCT CNOIT OI[TERI4INATfON ACCURACY

14Y SSllJ.l _ 411.3 8G3 I)0.A ST )000.8 M ))5.) 88 TA5.I

_IT .014_ _ .07?8 WYr .85£9 CRY -.8738 CR8 .8881CSY -.9841

SQ04.1 I1_5 -,00lJ l|$ .85•8 L)A 5165,• NI; I?5.O SSA I?.]

_| 58_8,1 IK_ 4|4,8 THA ._S £LI 50?S.0 EL• 16•.) ALF 174.52

LAUNCH OAT( NAY I1 1_4 FLI_T TIN( 19A.O0 A_R|YAL OAT( NOV Z] 1_64

I_[LIOC(NTliC CONIC

RL JS].l_ LAL .00

RP |0?.54 LAP ).53

RC 188.383 GL -|8,A|

PLAN_T_[NTR|C CONIC

C) 88.¢•1 VHL 5.)_8

LI_CN 4ZNYH LNCH TIN(

90.00 9 0 4T

_O.00 17 57 15

100.00 |0 15 •4

I00.00 18 ) 18

IlO.O0 11 8 $•

110.O0 ,_i 88 N

DISTANCE 564.868

LOt. E)0,)4 VL 85,48_ GAL ?.45 AZL 85.45 HCA Z84.89 SNA 119.90 (CO .Z8886 INC 3.4469 Vl Z_.4_4

LOP 155.85 VP _,887 GAP 18.?$ AZP 80.88 TAL 160.78 TAP 85.9? RCA 85.Z5 APO 184,54 VZ 55.Z40

GP -5.50 ZAL 57.|8 ZAP 174.30 (T8 •t5._S ZA(l)l.6) (T[ 184.4] ZAC 79.16 (TC ZS�.?Z CLP-I?9.50

OCA -1•.95 RA_ 181.57 RA0 65841.• VEL IZ,ZI0 PYH •.Z| VffP

L-| TIN( |gJ LAT INJ LONG JNJ RT A$¢ INJ AZNYH |NJ TIN(

18_0,45 -J0,8I 81,81 54,1_ 116,41 9 )• 17

9588,80 87.7| Z44.8_ 41.15 84._8 19 6 )G

tt48.85 -11,84 $.57 )$,S5 117.85 l0 4Z 54

)O?l.8l 88,15 ••5.8• 40._5 85.06 •0 Z_ 55

1485.•7 -IS.O) 548,_8 3J.88 |•1.08 II )$ 15

4818,04 5•.78 •O5,57 40,31 Y9.75 Zl 48 56

O|FFER(NTIAL C¢I_RI[CT|GNI

T0[-•.YS|8 TRA 5.0501

ROE .)147 I_A .18Oe

FOE -.7485 FRA 1.0418

80( •oP881 HA ).0_&

N|O-COURI4[ [ZI[CuTION ACCURACY

TC5o5,1845 8AI,) |.1518 H! 55J4.5 J(dl' 41].| $G$ 116.7

Re5 -.|0iS FIR) .0141i R/IT ,0458 Rift' ,038_ RTF .8)64

FC5 -.4885 8SP l_O0_ SG_ 5110_,_ RI5 -.008! RI) .9564

8C) ),]881 rip -485 _1 5584,5 _ 410,7 TNA .18

FL|G+IT TIN( I_G.00

0|)TAN([ S_8,1_}S

_OL _20,$4 VL 15.440 OA_ 8.53 AZL 85.54 HCA 888.15 S_A

LOP ISl.S0 VP H,810 GAP 18._18, AZP _l.|0 TAL 159.13 TAP

GP -)._l ZA_ 54,58 ZAP 174.5_(T8 877.54 ZA[ 151.59 [Y[

OLA -|5,58 RAL 17|.•0 NAG 85_.5 V[L 18.584 PTH 1,84 VHP

LAI.)NCH OAT( NAY lI |_H_J

*q[L|O¢(NTRZC CONIC

RL I)l.l• LAL .00

m e lOW.S) LAP $.$4

RC ]R4.084 _L "|5.88

P_AN(TO¢[NTR|C CON|¢

C3 $•,847 _ 5.4?8

_MO,i AINT_ LM(_ TiN( L-| TiN( /NJ LAT

80.00 8 |8 |0 1181,I0 -lO.|l

80,00 l? 41 51 _408,St J_l.05

JDO.OO I0 )0 11 1898.11 -1£,13

100,00 II || il SlI4,M 115,11

I|0.OO II _• 45 1484,8£ -JS,41

110,00 I_0 59 _l 4811,04 58,_

T04[*•.8078 TRA 3,NI75 TCS-•,I•II0 8AU 1.818?

1101[ .5578 _A .1880 RC3 -.011e@ FAU .01173

tO| -.?@00 FRA l ,OSHI? tC5 -,34]1 liP ] ?_11

Ill)l| •.l£(14! MA ).58•1 8C5 •.8•_5 F)P -410

8.885 OPA 7.01 RAP 157.?4 [CC ].4760

POCIT TIN IN| E LAT IN| Z LONG

1•80.4 -6._8 15.11

1049.? -8.05 556,84

4478.9 Z7.88 |IS.Z4

883.3 -10.83 54Z.54

4818.1 31.0) 194.59

1_SIT 0(T(RNINAT|ON ACCURACY

ST 5097.• _ 341.1 88 74?.5

CRT ".8?1• CR8 .8)00 CSY -,9967

LSA 5198.4 NSA J??.4 $SA ]6.Z

ELI 311|.5 (LZ ]66,7 ALF 174.50

ARRIVAL OAT( NOV Z3 1964

118.64 |CO .28788

8?.)? RCA 8A.OO

184._8 ZAC ?8.?7

ZI_ ).))8) V| _,494

APO 15).88 V_ )5.Z)4

[YC •)8.)8 CLP-J?9.))

10,519 0PA 6,•5 RAP J60,04 [CC 1,5507

|NJ _0N& |MJ R? A$C iN| AZI4TN |NJ TIN( PO ¢8T T|_ IMJ Z LAT |NJ • LON5

L_.$? 38.$4 1|6.5| _ 47 48 119_.4 o?.•) I$._?

_48._? 48,|_ 85,_4 I_ 15 0 4809.1 IT,19 _9.71

4,|0 5T.|8 J17.55 J0 58 ) 1058,8 -8.)) ))7.35

_7.|S 48.88 84,?_ 10 )_ 41 48•4.4 Z8.44 _J8.)|

54_.?5 5S.l_, 1_;1_.#7 I| 4? 40 894.9 -|J.Z6 34).17

• 08.85 45,48 8|,85 •| 58 •? 4881,0 51.?) |97.?)

M|0-COuIIIM[ [I_CUT|_Iq ACCURACY (_i_SIT 0(T[RN|NATION ACCURACy

SeT 588£.6 sr_ 405.S SG3 IZ|.• ST 5|18.? SR )A�.0 SS 7_e.5

/M'T .00_ _ -,0001RTF .9598 CRT -,8881 ¢R$ .8)08 CST -.997]

8807.5 R_$ -.00Z5 RI$ .9589 L8A 5•10.8 N)A 179_8 S)A ]5.)

88| )888,8 SG• 405.5 THA ,0| EL| 5155.E [LE ]70,4 ALr 174.48

1818



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL I, 1964J

LAUNCH DATE NAY JJ J964 FLJGH? Y]_ J98.OO ARRJYAL DATE NOV Z5 1966

HELIOC¢NTmIC CONIC 01STANCE 574.620

RL ISJ.IZ LAL .00 LOL Z30.$4 VL 25.315 GAL 9.26 AZL 93.63 NCA Zt].38 S_A 119.39 [(C .30786

RP 107.57 LAP 3.35 L_ 181.75 VP 36.|ZZ GAP 17.02 AZP 91.3_ TAL 157.72 TAP 89.10 RCA 8Z.66

NC 195.794 GL -|5.3_ GP -5.27 ZAL 51.08 ZAP 174.73 (T$ ZI_J.4Z ZA( 111.34 (T[ |a4.18 ZAC 80.]8

PLA_TOCE_TRIC C_iC

C3 34.133 VNL 8.011DLA -14.00 RAL 173.71 RAO 65_1.4 VEL !Z.550 PfN Z.Z? VHP 10.703 DPA 5.4?

LNCH AZNTN LI_H 7111( L-! TJN( INJ LAT INJ L<_IqG INJ RT ASC ZNJ AZNTH |NJ TIN( PO CST TIM

90.00 9 30 Z5 1910.31 -11.Z1 Z).0G 42.85 116,17 10 2 15 1310.5

gO.DO IY 48 35 5455.08 Zl.ZZ 251.58 51.07 87.59 19 13 30 4855.1

100.O0 10 44 21 1671.78 -12.54 4.04 42.|7 1J?.36 11 12 13 1071.8

IO0.OO 19 1T Z0 5168.84 29.71 230.44 50.98 85.50 ZO 43 29 4568.8

110.00 i1 35 58 1510.09 -15.89 $50.81 40.Z0 120.62 12 1 8 910.1

lZO.OO ZO 42 JZ 41103.30 33.64 ZOg.IUt 50.5? 83.52 Z2 3 55 4303.3

OIFF£RENTXAL CCI'N[C?I_t$ N|0-C_JA'_N[ [XJ[CUTI_I ACCURACY

T0[-3.0721 TNA 3.7927 TC3-E.4958 8A4J |.2090 $GT 5581.2 8G,R 399.4 SG3 119.8

R0E .3829 RRA .1849 RC3 -.O699 FAU .01142 NNT -.0408 RRF -.0412 NTF .9499

FD( -.7739 FRA 1.1475 FC3 -.Z73? 8_P |8059 _ 5903.4 N_3 .0025 813 -.9436

80( 3.0934 BRA 3.Y673 8C3 2.4966 FSP -400 SGI 5559.2 $GZ 399.0 THA I79.83

ZNC 3.8338 vl Z_.484

APO 158.13 VZ 35.Z28

IT( Z_8,05 CLP |79._3

RAP 16Z.31 (CC 1.5947

INJ Z LAT INJ Z LO4qlG

-7.61 16.24

27.59 242.98

-8.78 358.08

28.91 ZZl.Y3

-11.61 344.00

32.37 200.8Y

ORBIT O(T(RNINATION _CURACY

ST 3132.4 SR 350.0 $8 ?50.4

CRT -.8681CR8 .8329 CST -.99T6

LSA 3255.D NSA 180.8 $$A 14.8

(LI 3147.2 (L2 173.0 ALF 174.44

LAUNCH DATE NAY I! 1964 FL|GHT TXNE _10.00 ARRIVAL 0ATE NOV Z? 1964

HELIOC(NTRIC CONIC

RL 151.12 kAk .(30 LOt. 230.34 YL

mP JOY.eO LAP 3.39 LOP 165.00 YP

RC 197.452 GL -14.75 GP -5.17 2AL

PLAJ,_TOC(N?RIC C_JIC

C_ 40.802 V_L 6.3?8

LNCH AZNTH LN_H T|_

90.00 8 43 31

tO.O0 ]7 54 t4

10(3.00 ]0 5? 10

I00.00 ]9 23 26

110.00 11 48 I1

110.00 LP0 48 54

OIFFKR[NTIAL CC_RECTZ0N$

T0(-3.2443 TRA 4.1638 TC3-2.1_4 BAU 1.1362

ROE .3882 RRA .1763 RC) -.0544 FAU .010|4

to( -.T885 FRA 1.2014 FC3 -.2158 0_ o 10061

60( 3.2675 MA 4.1677 8C3 2.1011 FSP -390

0|STANCE 579.384

25.351 GAL 10.28 AZL 93.73 HCA 294.62 SAIA 119.15 (CC .31039 INC 3.7330 vl 2_.484

36°783 GAP 17.74 AZP 11.58 TAL 158.25 TAP J_.87 RCA 81.22 AlSO 157.09 v2 35.Zt0

49.75 ZAP 174.73 (T$ 238.88 2A( 131.48 (Y( 184.04 ZAC 80.99 [TC 2ST.75 CLP 178.9T

O_A -14.41 _AL 178._ RAO $568.$ VIEL |2,730 PTH 2.31 VWP 1_.112 OPA 4.66 RAP 184.56 ECC 1.6895

L-J T|I4( INJ LAT |NJ L(_AG ;NJ RT ASC ;NJ AZNTH |NJ T|I4_ i_) CST TZN INJ Z LAT ;NJ 2 LONG

1825.95 -il.l_J 23.9? 47.1| 115.93 10 15 37 1325,0 -8.09 17.15

5499.35 _8.31 754.82 55.84 89.21 19 Ze 3 4889.4 27.80 245.18

19d9.34 -13.06 5.96 48.4J 117.13 11 25 18 1088:3 -9.32 359.01

5212.L_0 28.84 233.$_ 35.90 86.13 20 50 18 4612.2 Z�._T 224.90

1528.54 -18.93 35J.6_ 44.58 120.31 12 13 39 928.5 -12.48 345.01

4844.?$ 33.91 213.08 55.84 85.39 22 11 19 4344.8 32.90 205.99

N|D-CQUR$1[ (X[CUTi_N ACCURACY ORBIT 0(TERMZNATION ACCURACY

8GT 5580.9 8r_l' 392.9 SG3 116.5 ST 313T.3 SR 355.1 ss 752.7

RftY -.0954 RRF -.0855 RTF .9477 CRT -.867T CR8 .8355 CST -.9979

8(,,_ 3594.4 R23 .00_ RI3 -.9477 LSA 3240.5 NSA 181.5 8SA 15.8

$61 5580.? $62 381.5 THA 179.65 (LI 5152.3 (LZ 174.7 ALF 174.41

LAUNCH OAT[ NAY 11 1964 FLIGHT T[_ 20Z.00 ARRIVAL OAT( NOV 29 1964

HELIOCENTRIC CONIC

RL 151.12 LAL .00 LOq,. 230.34 VL

RP 107.62 LAP ).39 LOP 188.24 VP

RC J99.D99 GL -J4.J? £p -5.07 ZAL

PLAN(TO_ENTRIC CONIC

C_ 46.017 VHL 6.?84

LNCH AZMTN LNCH T_14(

90.00 9 55 28

9O.OO 18 0 _

100.00 11 8 5Z

100.00 19 29 35

1J0.00 |1 59 22

I10.00 ZO 55 32

DIFFERENTIAL C_IQR(CTIONS

TD[-3.4243 TRA 4.5890 TC3-1.8882 BAU 1.1619

• O[ .4J72 RRA .1689 RC3 -.0418 FAU .00887

r0£ -.8044 _RA 1.2587 FC3 -.1669 89P 18105

BDE 3,4496 BRA 4.5921 BC3 1.8886 FSP -3_O

DISTANCE 593.999

25.307 GAL 11.53 AZL 93.84 HCA 291.05 SNA 118.92 (CC .33021 INC 3.8316 vJ 29.48_

36.748 GAP 18.52 AZP 91.00 TAL 154.65 TAP 92.69 RCA 79.65 APO 158.19 VZ 35.21_

47.58 ZAP 1T4.56 (T$ 249.33 ZA( 1_J°39 EYE 183.92 2AC 81.59 ETC 257.47 CLP J?B.J0

0LA -14.74 RAL 178.31 RA0 6568.7 V(L 12.355 PTH Z.36 VHP 11.582 0PA 5.85 NAP 186.77 £CC 1.7573

L-i T_I4( [NJ LAT INJ LONG _NJ RT ASC INJ AZNTH INJ T|MA[ POCST TIN INJ 2 LAT _NJ • LONG

1945.08 -12.25 25.09 51.31 115.75 10 Z7 55 1545.1 -8.69 18.ZZ

5542.28 28.51 257.96 60.74 90.79 19 32 38 4942._ 28.12 249.30

1708.25 -15.67 6.96 50,59 116.84 11 37 20 1108.Z -9.96 .14

5254.55 29.89 256.79 60.75 89.84 20 57 ? 4654.3 29.55 ZZS.00

1550.05 -17,36 352.89 48.52 119.92 tZ 25 12 950.0 -13.25 346.19

4955.51 54.08 _16.24 60.$2 87.25 Z_ 18 37 4385.3 33.35 207.08

NI0-COUR_N[ [XIECUTION ACCURACY (_i'BlT OET(RNINA TION ACCURACY

$GT 5567.0 $GR 386.2 $G_ 113.4 ST 3135.2 SR 355.1 8S 755.8

RRT -.1315 _ -.IZTJ RTF .9517 CRT -.8690 CRS .8581CST -.9982

$GB 5580.3 R23 .0013 815 -.9517 LSA 5237.4 MSA 181.5 $SA 13.2

$G1 5567°2 $62 _2.B THA 178.48 ELi 5J48.5 (L2 175.5 ALF 174.]6

LAUNCH 0ATE NAY 1; 1964 FLIGHT T|_ Z04.00 ARRIVAL DATE 0[C I 1964

HELIOCENTRIC CONIC

RL 151.12 LAL .00

RP 10T,64 LAP 3.35

NC Z00.724 GL -13.59

PLAN(TO(ENTRJC CONZC

C5 52.291 VHL 7.231

LNCH AZNTH LNCN TIN(

90.00 10 _ 18

90.00 18 6 11

1(30.00 I1 19 28

JO0.O0 19 35 40

_10.00 _2 9 34

110.00 21 2 4

DIFFERENTIAL CCN'RECTJ_9

T0(-3.8|01 TRA 5.0476 TC3-1.6142 8AU 1.1257

ROE .448T RRA .1564 RC3 -.031_ FAU ,00758

roe -.8210 rRA 1.3211FC3 -.1251 8SP 18034

8DE 3.63?6 8RA 5.0502 9C3 1.8145 FSP -_68

0l$?Al_( 588.404

LOL _.34 VL 25.265 6AL 12.48 AZL 93.95 PiCA 301.09 SNA 118.69 [CO .34326 INC 5.948T vl 29.484

LOP 171.48 VP _.71| GAP 19._8 AZP 92.04 TAL 153.4T TAP 94,56 RCA ??.95 AP_. 159.43 VZ 55.Z04

GP -4,98 ZAL 45.52 ZAP 174.28 (TS 240.44 ZA( 131.23 (T( 185.81ZAC 82.18 ETC 257.22 CLP 177.19

OLA -15.01NAL 180.40 RAO $5M,9 V(L 13.178 PTH 2.41 VHP 12.088 OPA 5.02 RAP 168.95 (CC 1.8606

k-I TZH( INJ LAT INJ LONG ;NJ RT ASC |NJ AZNTH ;NJ Y|141[ PO CST TIN INJ 2 LA T [NJ 2 LONG

1967.48 -12.81 25.41 55.42 115.42 10 39 5 136T.5 -9.38 ]9.51

5553.?3 28.23 260.99 65.42 32.30 19 39 15 4985.T 28.25 252.35

1731,25 -14.37 8.31 54.$9 115.48 11 46 19 1131.3 -10,T0 1.44

5295.17 _8.89 239.83 85.48 91.44 21 3 55 4695.2 29.74 231.02

1574.35 -18.18 354.30 52.58 119,46 12 35 48 974.5 -14,12 34?.54

5024.$4 34.17 219.32 65.31 89.08 22 25 45 4424.$ 53.6? 2J0.1|

N]D-CI_,M$( 2mrcuT_ON ACCI_QACY _RS]? O[?ERNINAY|ON ACCURACY

$GT 554?.9 $GN 379.2 SG5 110.3 ST 31J9.3 SR 356.0 $S ?59.6

RRT -.1764 _ -.1714 RTF .9558 CRT -.8685 CRS .8409 CST -.9984

SC,_ 5560.8 RZ3 .0001 813 -.9558 L3A 5Z25.0 _$A 180.9 SSA 12._

SG! 5548._ SGZ 3?5.0 THA 179.30 ELI 5154.6 EL2 175.6 AL_ 174.3Z

19J?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATf MAY 11 lSNL4 FL|G_fT 'riN£ 106.00 ARRIVAL 0ATE 0(C $ 1964

_(LIOC[NTRIC CONIC 0IS?ARC( SBZ.S6?

RL ISI.IZ LAL .00 LC_ 130.34 VL Z5.ZZ4 GAL 13.73 AZL 94.0? HCA 304.33 SNA 118.4T [CC .357P0 INC 4.06?5 Vl 29.484

RP 107.i? LAP 3°36 LOP 174o73 VP 34,S74 GAP tO,It AZP OZ,_O PAL 151,17 TAP 94.50 RCA ?S.C8 APO ISO.RS VZ 5S.]9S

RC 108.317 GL -iS.00 GP -4.8] ZAL 43.$3 tAP |73.13 [78 131,35 ZA[ 13J.0S (T( 113.70 ZAC 82.76 (TC 236,9S CLP 176.16

PLAN(TO¢IrNTRI ¢ CONIC

C3 51,i88 VHL 7.?ti OLA -13,tl NAL 111.3t RAO tSIB.| V(L 13.451 PTH 2.46 VNP 12.847 0PA 2.18 RAP I71 .10 (CC I .9815

LI¢CH AZNYH LNCN YIN[ L-| Till( INJ I.AT INJ LONG INJ RT A6C INJ AZRYN INJ TIN( PO CIT TIN INJ _ LAY INJ Z LONG

90.00 10 18 53 lOOt.It -13.64 t?,B] 5t,44 !15,06 10 41 8 1312.B -10.16 Z0.96

90.00 I• It • 5413,33 11,01 183.11 61,18 13.75 IB 45 51 S013.6 ZR.3I _55.14

100.00 I1 Z• 38 1737.10 -15.15 1.13 51.70 116,01 11 38 15 1157.1 -11.53 _.92

100.00 11 41 43 S33d. SO _I,?6 241,?5 ?0.0B It.BY 11 10 d0 4734.5 Z9.15 Z55.94

I10.00 It II 43 1101,16 -11.0? 3H,I? 36,5B 111,Bt 12 AS 16 I001.t -35.0Y 549.04

110,00 tl • tl S063.11 34.11 t_.31 ?0,t? _0,15 tt St 51 4465._ 33.BI +]$.08

0llrF[m[mTIIL COIR[CIION6 NI0-C(X_K [X£CUTION +CCUR+CY ORBIT O[P[RNINaTION ACCURACY

PD[-3.•113 YWA 3.3351 YC3-1._154 044J 1.00_ SOT 3316,0 IGR 371,1 SO3 10?.4 ST 3101.? _q 333.8 $8 765.?

RO( .4•?J R_A .1404 R¢$ -+0L_t FAU .004_1 _T *,it?3 Rill r -.tlBt RTF o1600 CRT -.•6BB CRS .8446 C$Y -.9947

FOIl -.84Oll IrRA 1,3871 FC$ -.0011 OSP 111046 IKAJ 33311.3 fl_3 _".0011 RI3 -.BPO0 LSA 3Z0B.6 NSA IYO.) SB_ I1 .8

80[ 5.141t MA 5.53?4 1C3 1.3656 FlY -_O $GI 5516,? I_ 361.3 YHA I?B.Jt ILl 311•.t (L2 IP4.6 ALIr 174.18

LAUNCH 0AT| MAY 11 1944 FL|G_Y TIN( _01.00 AAWIVAL 0AT[ 0(C 3 1964

H(L IOC[NTRIC COliC

RL 131.1£ LRL .00

RP 107.70 LAP 3.3_

RC EO$,BO? GL -1t.41

PLAN(YO¢[NYR|C CCNIC

C] 44.41£ V_ 1,t73

L_CH AZNTH LNCH Y|PI[

BO.OO 10 tA £S

90,00 II II 4

100.00 I1 3? £1

I00.00 IB 47 411

I10.00 II tl 35

11O.QO 11 I• 44

011TANC[ 5t6.4_

LOL rJO._4 VL t$.114 GAL IS,011 ALL tM.tO PICA 50?.S8 _44 110.t• (CC .)73P4 INC 4.115• vl _R.484

L_ 1??,17 VP _,637 GAP tJ.)? ALP ff.36 PAL 150,t1 TAP BB.5t RCA 74.0_ A_O 112.46 v_ 3S.186

GP -4.14 ZAL 41._t tap 1?$.13 (TO itS.t4 tA( J]O.B5 [T[ 113.31 ZAC 13.33 (TC 138.?• CAP 175._9

0LA -13.$5 RAL 114.17 R&0 6561.3 V_t. 13,7?1 PPH t.3t VNP 13.2_ 0PA 1.33

L-I T|NC INJ LAT INJ _ JNJ RT AIC INJ _ZI4TH |NJ TIN( PO CST Y|N

_0_0. _O o14.45 71._ 63.36 114,67 10 58 6 14_0.B

SIll,S0 t?.1t 194.(14 ?4,3t 93.17 IB 37 76 5061.6

1?t3. St o1B.00 II .31 61,11 115.5B 11 ? ? IIB3.5

3377,17 71,31 _45.33 ?4.56 t4,43 tl 17 21 4772°2

1630.£_ o_0.0£ 357.3B 60.46 111.30 It 34 6 10)0.3

3100,1? 34.10 tt3,_O 74.tt 91,56 Zt 3B 45 4500.t

OIFFKR[NTIAL ¢O1_[C 710N$

70[-4.0£55 IRA 6.0101 1C3oi.13?5 0_ 1.0415

RO( .5104 RR4 .IL_6 R¢3 -.0143 FIU .00414

FOg -.li30 FRA 1.4311 FC_ -,Bit? I_P 11037

80[ 4.05?• M4 t.0414 1C3 1.13?8 FSP -$51

Ni0-C_uRS( (_[CuTION ACCURACy

lOT 5411.4 S_ 364.B SG3 104.6

RRY o.t??t RRF -.1615 RTF .1841

• G_ 3511.5 Rt3 -.0078 R13 o.9647

SGI 5500.4 $Gt 350.5 THA 178.94

RAP IP3.18 (CC Z.IE?0

INJ _ LAT JNJ E LONG

-11.01 ZE.59

E8.31 25R.01

-12.42 4.55

tB.BB 236.P4

-IS.08 350.•9

34.08 213.16

OR01Y OET[R14IN4TION ACCURACY

ST 3078.1 •R $54.4 S• PP3.9

CRT -.B718 CR8 .848_ CST -.9888

LS_ 3188.7 NSA IPO.R 8SA 11.3

(LI 3093.? [L2 IPZ.P ALF 174.15

LAUNCN OAY( NAY I! IRG4 FLIGHT TIN( 210.00 ARRIVAL OAT( 0(C Y 1964

_(LIO((MYIIC CONIC

IL ISl.Jt LAL .00

RP 10P.Y3 LAP 3.18

RC E05.486 GL -11.13

PLAN(TO((NTRIC CONIC

C3 TO.B53 VNL 8.8•_

LNCH AZNTN LI_KN TIN(

• 0.00 10 31 45

I)0.00 IB 14 1

100.00 11 44

100.00 1_ 53 49

110.00 IZ 34 5

110.O0 _1 Z• 3t

OIFF[R[NTIAL COR_[CYION•

T0(-4.ES53 TRA 4.6163 TC3 -.B_97 0AU ._14

RO( .3491 NN4 .0_4 RC$ -.0114 F4U .D0357

to( -.•1•1 FR4 1.5375 re3 -.03t1 0SP I_010

80( 4.Z_0| MA 8.61•0 6C3 .ItB? FSP -347

OISTA_C[ _88.146

LOL 230,34 VL 25,145 G4L 16,_? 4ZL _4.34 PICA $10,78 SMA !18,05 (CC ,3916_ INC 4.3357 Vl Z_.484

LOP 181.tJ VP 38,601 G4P it,53 4_P B2.84 TAL 14B,84 T4P 100,63 RC4 PI.82 AP_ 164._9 VZ 35.176

GP -4.•7 ZAL 40.21 2AP i72.55 [TS tiB.II ZA( 130.51 (T( 183.48 ZAC 83.81 (TC 156.60 CAP IP4.ZT

DLA -13.43 NAL 185.83 RB0 6561.3 V(L 14.133 PTH t. SB VHP 13.181 0PA .51 RAP 175.24 [CC Z._994

L-I TIN( |NJ LAT |NJ LONG |NJ RT ABC INJ AZNTH |NJ TIN( PO CST TIN |NJ Z LAT JNJ _ LOnG

_51,48 -13.31 31.41 8?.16 JJ4.Jt 11 5 36 1431.5 -II.�Z 14.37

3•97.51 17.84 161.£6 78.64 96.41 IB 58 51 508P.5 18._4 160.64

1816,16 -10.81 13.36 86.41 115.03 It 14 35 1116.3 -13.38 6.33

5407,14 tB.31 241.1? 78.15 15.10 11 73 37 4607.B 28.87 138.40

11_1.40 -Z|.01 35t.48 64.23 lIP.60 13 1 46 1061.4 -17.15 351.46

3133.37 33.H E77.94 ?B.3t 14.18 27 46 ZP 4333.• 34.16 _18.72

NIO-COU_3( (X_ECUTION ACCURACY OR01T 0[T(RNINATZON ACCURACY

SGT _468.6 $GR $37.B SG3 101.9 3T _041.5 M 351.0 SS ?84.6

RNT -.3_ RRF -.3164 RTr .96_4 CRT -.8744 CRS .•578 CST -.9990

SC_ 5410,3 R_3 -.0042 R13 -.16t4 LS4 3163.? MS4 1Y3.8 SSA 10.?

SOl 5461.B SGZ 337.8 THA 17B.76 (LI _O65.1 (L2 169.9 ALF _74.22

LAUNCH OAT[ NAY 11 iiH_4 FLIGHT TIN( tJt.O0 ARRIVAL O4TC 0(C 9 1964

HgLIOC£NTNIC CONIC

NL 151.12 LAL .00

RP IOP.?_ LAP 3._3

NC _?,00_ GL -11.16

P'v_N(TOCENTNIC CONIC

C3 91.511 vffL 9.314

LNCH AZNTH LN_ff TIN(

9O.00 10 3? 33

IOO,O0 11 SO 46

H_.O0 JB SI AS

1]0.00 It 40 I1

110.00 _1L_e 41

01STANC[ 803.013

LOL L_JO.34 VL 15.100 GAL 1t._0 AZL 94.41 H(_ 314.02 SN4

LOP 114.43 VP _.563 GAP 13,13 AZP 13.11 TAL 141.14 T4P

GP -4.?O ZAL _8.15 ZAP 1?1.74 (73 t|3.15 Z4£ J)0.Z? (T[

0L4 -13.44 NBL 117.33 NAB 156t.6 V_L 14,3_0 PTH t.64 VHP 14.738 0P4 -.30

L-| T|N( JNJ LAY ZNJ LONG INJ RT A$C INJ AZ14YH INJ TIN( POCST TIN

L_IA.£B -18.ti 33.A0 ?O.Bt 113.54 11 12 37 1484.3

5731.14 t?,31 t71,40 81.6_ BY.SO _ 5 Z8 5131.1

114B,01 -|?,13 13.35 ?0.0? 114.40 12 21 3_ 1249.1

3441.3d t_.lt t30._4 Or,B4 B?.07 tJ )0 26 4841.5

1864.tB -_.04 1,47 B?.tt i16.82 13 8 16 1094.3

316B,11 33,7B t30.36 13.55 B5.71 72 5t 58 4569.1

O|FF[R(NTIAL CORII_CT/CN8

Y0(-4,3003 YR4 ?.t4£? TC3 *.7311 04U ,_033

RO[ .3814 RRA .08?4 RC3 -.00_Q F4U ,OOtO3

FO[ -,t138 FR4 1.8741 FC3 -.0197 8SP J?813

8Ot[ 4.$3P? MA ?.£430 8C3 .7_81 FSP -337

NiO*C.OUR_[ (X(CUTJON ACCUR4CY

3GT _433,4 SG_ 351,1 $G3 19.3

II_T -.3BZ0 _ -.38?t RTF .B?t5

8G0 _444.t Rt3 -.00eO R13 -.9?24

$G1 343_.1 $Gt 324.3 THA 178.58

I17,16 (CC .41160 INC 4.4818 VI 19.484

101.88 RC4 61.35 4PO 1•G.37 VZ 35.J66

J83,37 ZAC 84.43 [TC ZS6,44 CAP I73.10

RAP IPP,23 [CC Z.5060

INJ 2 LAT INJ E LONG

-12.89 16.19

28.13 Z•3.10

-14.38 B._5

ZB,?9 241.90

-18.26 354._P

34.J8 Z11.34

ORBIT 0(T[RNINATION ACCURACY

ST 3014.9 •R 348._ $$ 79?.9

CRT -.8?73 CR3 .8874 CST +.991|

L3A 3J33.5 MSA IP0.0 S$A 10,Z

(LJ 5030.4 ELZ 166.4 ALr |74.J9

19J8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964)

LAt.mCN 0ATI[ NAY II 1864

_[LIO<[NTRIC CO011C

RL 151.1E LAL .00 LOt. Z30.34 VL

RP 107.90 LAP 5.11, LOP 10Y.69 vP

WC Z00.517 GL -10.60 GP -dr. SA ZAL

PLAN[TO¢FNYRIC C(_IC

C3 IDt.171 VNL 10.3Z9

LNCH AZN?H LNCN TIN_

90.00 10 4f A7

IO.O0 18 3_ 50

IO0.00 11 55 AZ

I00,00 1'0 5 31

IJ0.00 ]I 15 13

I]0,00 El _E }5

O 11rlrlrRll'Nlr Z AL CCWREC ? | (_10

TD[-4.??l? TRA ?.901_ TC3 *,5T00 BAU .1141

RO_ .lZD0 lIRA .03Z9 RC3 -.DO50 Ir_j .00039

IrOE -.849Z IrRA I.?EO5 FC5 -.003Z 8SP I7154

4.0110 MA ?.tO?l 0C3 .5700 Ir_P -3t4

t.AUNEN OAT[ NAV 11 1_i4

IrLIG_? TIN[ Zl4.00

OZSTA_C[ 605.531

15.075 r.AL Z0.01 AZL 9A.66 NCA 317.15 SNA

34.531 GAP Z$.30 AZP 93.43 TAL 143r.90 TAP

37.51 ZAP |70.10 [T$ ZOt.35 ZAE 1Z9.11 ET Ir

ARRIVAL DATE DEC ]1 ]964

|17.67 ECC .4140Z INC 4.6615 vl 19.414

105.13 RCA i1.10 APO 118.75 Vt 55.155

113.E5 ZAC 84.95 [TC 15t.30 CLP 17_.05

DLA -15.90 RAL 101.70 RAO t5_D.0 VI[L 15.100 PYH E.?E vNP 15.613 DPA -1.10 RAP 171.15 £CC Z,?556

L-! TIRE INJ LAT INJ LONG INJ RT AIC INJ AENTH ;NJ ?IM_ _ CST TIN INJ Z LAT ZNJ 8 LONG

t119.09 -17,14 3S.3E 74.33 11E,09 11 10 6 1519.1 -I$.10 E6.35

5710.11 E?,Ol Z73.90 1t.51 90.t6 ZO !1 50 5160.1 E?.90 065,35

1905.?9 -1t.19 i?.ll 73.30 113.19 IE E? 1 1tl3.9 -15.43 10.50

547E,t5 E9.14 E3_.90 0t.91 99,E4 El )6 49 417_,6 E9.10 _44.E0

1711,?Z -03.09 3.90 ?1.41 113.94 g3 14 1 I118,7 -l�.A0 551.39

5100.48 53.$Z E31.I? 17.54 t7.11 E_ 59 15 4_O0.5 34.14 213.?0

N|D°C.OIJMSI[ £W[CuTICN AECUQACY ORBIT D[TERNINA?ION ACCURACY

_T 3393.9 9_11 344,1 $63 95.9 ST 0979.4 M 344.D 11 • 8X5.5

RRT -,4957 _ *.4199 RTF .9764 CRT -.8810 ORS ,1101 CST -.9991

_60 9404.9 RE9 -.DOT? R13 -.9714 LSA _IOE,? NSA 165.3 $$A 9.6

$61 5399.0 _ )10.1 THA 170,40 ELI 1993,9 [LZ 151.9 ALF 1?4.1?

FLIGHT ?IN[ Ill.00 ARRIVAL DATE DEC ]3 1964

H_LIOC[NTRIC CONIC

RL lSI.JZ LAL .O0

RP 107.19 LAP 3.09

RC Z10.010 GL oIO.IZ

PLAI_TO¢[NTRIC CONIC

C3 IES,IZ9 W'IL II,Jlt

LNCH AZNT_ LNCN TINE

IO.00 10 40 n

IO,00 19 41 41

100.00 II 59 03

IDO.00 EO 11 £1

110,OO 11 49 5

110.00 tl 31 $

OIFrEm[MTIAL CC_m[C?iONO

TD[-5.0607 TRA 1.1511 YC3 -.4111 8AU .?00?

RDI[ ,1009 RRA -.00?? RE9 -.0040 FAU°.DO149

FD[ -.9075 FRA 1,9Z79 FC3 .0109 I0P 17799

90[ 5.1117 BRA 1.0917 |C3 .4119 FSP -917

O|ITAMC[ 107.355

LGt. E30.94 VL 15.099 GAL Z_.O_ AZL 94.91 HCA 310.47 1,NA lIT.SO [CO .45915 INC 4.8555

LOP 190,91 vP _,_97 GAP L_,JN_ AZP 93,75 TAL ]A?,30 TAP JOY,?? RCA 13,54 APO 171.46

GP -4,59 ZJq. _1.4? ZAP IH,?5 Eta L'OS.A5 Z_q[ 1_9.39 [T[ 193.13 ZAC 95.45 [TC £56.19

OLA -15,_9 RAL 199,11 RAO 1570,9 V[L 13.019 PTH E.79 VINP 10.1OI OPA *1,16 RAP 191.00

L-I TIN[ INJ LAT |NJ LONG |NJ RT AlE INJ AZIATH |NJ TIN[ PO'CST TIN INJ E LAT

£155.?? -10,10 3?o79 77.t3 11£,11 11 _Z 19 1355.9 °14.94

5?90.03 Z9.71 E73.19 90.00 99.6Z ZO 18 11 5190.0 Z?,�Z

1910,17 -19.77 ll,?A 71,11 111.99 11 31 El I$ZO.Z -19.50

330O.ll _9.34 _34.95 90,41 99.J7 J1 43 1 A900.9 19.5_

1714,50 -Z4.13 3.9S 74.13 114.98 13 18 _0 1164.5 -ZO.56

5Elf.30 33./0 _35.11 91._? 91.40 23 5 17 -41E9.3 34.06

NIO-COURK [XI[CuTION Acc_q'AcY

SAT 5149,1 SG_ 330.? 863 94.6

RRT o.4_9_ RR_ r *.4733 RTF .9000

SEAS 5510.t RE3 -,0094 R13 -.9900

_1 535Zod SGE Z95.E THA 171o12

Vl 09.48A

YE 35.143

EL? lY0,63

ECC 3.0593

INJ E LONG

30.54

017.58

lZ.4?

Zal.Z9

358.51

_Z1.03

OR0|T D[TERNINATION ACJCuRACY

ST Z917.9 SR 338.5 SS 837.$

CRY *,8854 CRS .8186 CST -.9995

LSA _O69.4 NSA 159.9 SIA 9.0

ELI E95_.E [LE |_6.6 ALF 174.11

LAUMCN DATE NAY 11 1_14

HELIOCENTRIC CONIC

NL 151.1Z LAL .OO

RP lOT,AT LAP 5.O0

RC Ell.411 6L *9.55

PLAN_TO_ENTR|C CONIC

C$ 147.770 V_L 1E.151

LNC_ AZNTff LN_N YIN(

_O.00 10 41 33

_O.O0 19 47 E?

100.O0 IZ I 49

IOO.00 ZO 11 59

110.00 I_ 51 43

110.00 01 43 El

FLIGHT TIN[ Z19.00 ARRIVAL DATE D[C'15 1964

DISTAl[ 609.30E

LOt. Z90.34 VL E5.009 GAL ZA.Z9 AZL 95.09 NCA 325.90 $NA 117.34 [CO .48775 ZNC 5.0777 VJ Z9.494

LOP 194.14 VP 56.413 GAP E9.95 AZP 94.10 TAL 145.$Z TAP 110.5Z REA 60.11 APO 174.57 V_ 35.15Z

GP -4.53 ZAL _5.53 map IM.57 [_$ _E.07 ZA[ I01.00 EYE 183.00 ZAC 85.93 ETC 056.01 CLP 119,49

DLA -IS.0? RAL 190.00 RAD |310o$ V[L 15.A04 PTN _.07 V_P

L-i TIRE INJ LAY |NJ LONG INJ RT AsC INJ AZNTN INJ TZN[

E194.19 °]9,07 40,19 90,70 !11.34 I1E5 ?

5914.4A E9,47 Z??.$] 93.95 100.44 E0 04 ZZ

1950.1E -Z0.75 ZE.13 00,04 111,01 10 34 El

55Z5.74 EI._I E56,74 93.7_ |00.19 11 A9 4

I$01.48 -15.17 8._1 71.01 113.93 13 11 45

5155.|4 5E.99 037.15 94.07 99,33 E3 11

DIFFERENTIAL C¢ttRI[C?IONO

T0[°5.3911 ?RA 9.4135 TC9 -._|3A 8AU .51OO

ROE .7046 RRA -.0559 RC3 -.004? FAU-.0034_

fOE-].03_0 rtA 1.9471 FC3 .0Z15 8SP 177_3

OO[ 5.4419 MA 9°419? 0C3 .Z994 FSP -310

LA_9_C_ DATE NAT I1 !i_4

NjD-COURIM[ [X[CUTZON ACCURACY

SOT 53OI.0 SGN 333.3 $63 90.4

R_T -.3437 _ -.5069 RTF .9035

SOB 5311.5 RE3 -.0111 013 -.9834

SGl 530A.E 8GZ E?9,? ?HA l?8.0A

IrLIGH? 1'11(ZEO.(X)

DISTANCE (_[39.119

LOL _'90.34 YL _4.HI GAL _.93 AZL 93.34 HCA 9E6.9Z SNA

LOP 197,97 VP _i.434 GAP 31.03 AZP 94.48 TAL 146.61 TAP

GP °4.49 ZAL 34.0A ZAP 117,Z3 [TS 199.11 £A[ IZ0o00 EYE

H(LiO_ENTR|C CONIC

RL 151°1Z LAL .DO

R? 107.SK) LAP £,91

RC 111.931 OL -9.O0

PLANI[TOC[NTRIC CONIC

C3 175.607 VHL 13,£99

17.738 OPA -Z.59 RAP 18Z.?4 ECC 3,4319

POCST TIN INJ Z LAT INJ _ LONG

1594.E *18.00 3Z.96

5E14.4 E?.GS _19.| 4

1151.1 -1?.59 14.76

49_5.7 19.37 ZAO.IZ

1_|.5 -EI.?Z .Y6

4655.1 33.95 J_0,04

OROIT OETERNINAT|ON ACCURACY

ST 0093.? _Q 3_.5 11 864.J

CRY -.0905 CR$ .1748 CST -.9994

LSA 3034.E NSA 155.9 SSA 8.5

ELI 1901.8 EL_ 150.5 ALF 174.15

LNCH AZNTH LNCH TIN[ L-| TIRE |NJ kAT

_.00 10 49 IZ ZE34.H -Z0.04

90.00 11 53 9 5134.79 09._1

100.00 I_ • 94 19_?.55 -E1.?4

100.00 _0 _ _0 5540.75 _I.DO

110.00 1£ 53 0 1899.58 -Z$.lO

110.00 Zl 40 30 5077.A9 3E.YE

DIFFERENTIAL C(:WI_C?IOkLS

YD[-5.?SA£ TRAIO.E949 YC3 -.11Z4 IAU .3119

ROlE .?S19 NNA -.1111 RC9 -.0054 FAu-.O0035

FD[-I.0891FRA E.0894 FC3 .05]3 81P ]?SE?

BO[ 5.90_1 MA10.1955 9C5 .1t15 KSP -)OE

ARRIVAL DATE DEC J? 1964

11?.Z0 ECC .51999 INC 5.331t Vl 19.A84

113.55 RCA $6.15 APO !78.14 VZ 35.tZ0

19E,87 ZAC 89.37 [TC 156.01CLP ]68.03

0LA -14.7t RAL 191.t7 RAO 851'O.9 V[L 1?,137 PTH Z.94 VHP 19.096 OPA ,-3.2? RAP 184.31 ECC 3.8953

INJ LONG INJ RT A$C INJ AZlATH JNJ TZ1( PO CST TIN INJ E LAT INJ Z LONG

4_,?3 83.61 110.43 11 0t 06 1634,3 -17.08 35.31

Z79.05 96.30 101.11 _ 30 EA 5Z34.8 Z?.48 Z?O.61

14._4 IZ.94 11|.04 IE 55 52 1397.6 -18.69 J7,18

158.ZS 95.19 ]DO.93 El 54 55 4946.? zg.zz 149.66

10,70 90.97 lIE.?9 13 13 40 IE39.t -ZZ.88 5.]1

E38.14 9?.?3 100.30 Z3 ]6 19 467T,5 33.81 ZZ9.16

MI0-COI_[ [_I[Cu?|ON ACCURACY ORIIT O[TER1NINATION ACCURACY

_Y 3_A?.? $GR 319.0 SG3 90.3 ST ZSAA.O SR 315.3 56 196.5

RRT -.59t? RRF °.5900 RTF .9995 CRT -.895t CRS ._811 CST -.9995

$C,0 5E58.0 RE3 -.OJZ? R]3 -.9865 LSA 1996.0 NS4 IA7.3 $$A ?.9

$61 5151.4 $GZ E63.8 THA ]??.95 ELI Z859.9 ELI J4_.g 4Lr ]74.14

1919



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

.AUNCH OAY[ MAY lZ ]96A FLi_T TIN[ 70.00 4RRIVAL DAT[ JUL 21 1964

MEk ZO([NTRIC CONIC

RL 15J.I5 LAL .00

RP 108.94 LAP -2.98

RC 61.6J4 GL -lZ,|l

PLAN_ TO([NTRIC CONIC

C) 44.962 YHL 6.706

LNCH AZNVH L_ TII_

_O.O0 Z) 30 29

90.00 14 7 21

100.00 1 0 47

lO0.O0 IS Z3 40

110.00 Z ZO Z?

110,00 16 ZO 29

0iFIrrWlrNT 1AL CONR[ C T ION._

TO( .0667 TRA -.$614 TC) .Zli87 8AU .Z013

RO[ -.$956 RRA .])Zli RC) .1699 FAU .065|9

TO( -.7379 FRA -.6300 Irc3-I.ZlI7 lISP 1137

801[ ,9993 BRA .4039 8C3 .3350 F)P -438

0/STANC[ 191.|04

LOL Z)I.)0 VL Z7.791 GAL -11.92 AZL 9Z.99 HCA 86.4"1 S.qA 154.64 [CC .Z3808 JNC Z.9868 vl zg.4?8

LOP )17."1Q VP )6.101 GAP -8.24 AZP 90.Ill TAL ZZli.Z6 TAP )14."1) RCA 102.73 APO 166.94 VZ 34.785

GP 11.71 ZAL 156.01 ZAP 29.43 ITS )47.09 ZA( |46.$? (T[ 29,13 ZAC 86.44 1[TC 269.03 CLP -26.22

0LA |0.15 RAL ?Z.Z8 RA0 6566.7 ¥[L 1Z.897 PTH 2.15 vHP 6.241 0PA 32.$5 RAP I|2,43 [CC 1.7400

L-I 1'114( INS LAT |NJ LONG INS RT ASC |NJ AZNTH INS TINE PO CST TIN |NJ Z L4T [HI 2 LONG

2736.16 -Z7.69 77.19 )1Z.0| 95.1| 24 16 S 2116.4 *26.89 68.67

4739.35 16.51 ZO).0Z )05.0A 66.66 IS 26 ZO 4139.4 ]3.2| 195.90

2497.79 -Z9.13 56.54 3I|.lIS 96.07 I 4] 45 1957.9 -28.16 17.g3

4491.1S I?.lI) |64.3| _04.41 65.60 16 )8 )) 3893.2 14.39 177.21

ZZ06.A9 -)3.16 3?.03 311.26 9lI.TS Z 57 13 1609.5 -9].61 28.15

431$.22 Z|.]Z 169.01 302.61 6Z.61 17 3Z 24 )?|5.Z 1"1.49 161 .98

N|0-_QdkR_[ IrI_CUTION ACCI, N_ACY (_*8[T Or T[RNINAT|ON ACCURACY

SOY )11.) $Cdl 42).6 66) 164.0 ST 110.4 SR 339.8 S) 361.3

RRT .1590 RRf -.3011 RTF -.4292 CRT -.5106 CRS -.9008 CST .1088

6GlI _4.Z R)) -,|121 RI) -.4778 L)A 484.9 M)A 150.3 SSA 23.6

661 621.5 $62 408.7 THA 19.91 ELI 344.9 1[L2 93.5 ALF lOrJ.|?

LAUNCH OAT[ HAY iZ ltH_.4 FLIC4_T TIN[ 72.00 ARRIVAL OAT[ JUL 23 1964

HEL IO(1[NTR|C CONIC

mL 1_1.15 LAL .DO

nF 106.93 LAP -3.07

Re 63.606 GL -12.66

PLANI[ T_1[NTR 1C CONIC

C9 44.207 VHL 6.64li

LNC_ AZMTH LN(H TIHE

90.00 23 32 33

90.00 14 0 16

100.00 1 2 33

]OD.OO 15 16 sg

110,00 2 Zl 31

II0.00 16 14 Z?

OIFF1[RENT i AL CQRREC T I ON6

YO1[ ,0505 TRA -.3876 TC) .2807 liAu .1987

R01[ -.36|S RRA .14_ RC3 .illS2 FAU .0702A

F01[ -.19532 FRA -.97?1 FC)-1.3756 lISP 1116

BO1[ .9848 6RA .411fl BC) .3_62 FSP -504

01 STAke[ ZOO. 51A

L(_. Z]I._O VL 27.li72 GAL_ -ll.lii AZL 93.07 H(A li9.63 SMA 135.51 [CC .23366 IHC $.0662 vl 29.4`18

LOP 3_0,91 YP _.176 GAP -7.43 A)P gO.02 TAL 229.33 TAP 31_.95 RCA |03.66 APO 16`1.20 VZ 34.787

GP 9,34 ZAL, 156,33 ZAP )),lli (76 348.)) ZA( 1/9.52 ETI[ 11.26 ZAC 97.0| [TC 269.19 CLP -31.96

0LA 9.59 RAL 71,61 RAO 6366°7 VEL 12.li67 PTH ,.2.14 VHP 5.650 OPA 33.2| RAP I11,93 Ircc 1.?Z"1§

L-| TIN[ INS LAT ZNJ LONG INS RT A$C INS A2NTH ]NJ 71_ PO CST TIM INS Z LAT |NJ Z LONG

2713.57 -27.74 75.54 310.76 95.9) 24 17 47 2113.6 -26.61 67.O5

A753.63 |6.f19 Z03.90 S04.ZO 66.9) 19 I9 $1 4153.6 13.62 196."14

2436.02 -29.16 64.99 3I 0.60 96.90 I 4) g 1836,0 -2"1.90 46.3?

4906.41 lli._0 IllS. 12 301.60 65 ,lit 16 )2 Z 3906.4 14.`19 17"1.99

21lIlI.91 -12.97 =5.14 _09.96 99,60 2 58 0 1588.9 -31.29 26.72

4326.2lI 21.67 189.68 101,lI4 62.89 17 26 )) 1726.3 17.96 162.62

NI0-COI.I_S4[ (XI[CuTION ACCURACY CitBlT 01rTI[RHINATJON ACCURACY

6ST )05.9 SGR 429.6 $G) 185.6 ST 111.1 SR 311.0 SS 99".5

RRT .ISI0 RRF -.1424 RTF -.1914 CRY -.A310 CRS -.6966 CST .0759

SGli 661.7 RZ) -.1487 RI3 -.4196 LSA _'02."1 HSA 155.7 SSA 23,4

SG] 519.8 SG2 412.6 THA 22.21 ILl 33_.9 ELI 95,4 ALF 100.19

LAUNCH 0AT[ NAY ]2 1964 FLIGHT TIN{ 14.00 ARRIVAL 0ATE JUL Z5 1964

H[LIO(:[NTR|C CONIC

RL |51.15 LAL .00

RP I06.93 LAP -3.14

R( 65.6_2 {L -13.15

PLA_[TO((NTIIC CONIC

C5 4].531 VHL 6.599

LNCH AZMTH Lh_H TIMI[

90.00 23 3A _Z

90.00 13 59 55

100.00 ] 4 33

100.00 15 10 50

110.00 2 22 31

110.00 16 9 2

OIfF(R(NTIAL COI_[CT|ON$

T01[ .0440 YRA -.3962 TC3 .26"10 6AU .1949

NO[ -.9657 li_A ,1554 RC3 ._17 FAU .OYliO7

tO[ -.9841 FRA-I.II7$ FC3-1.5519 6_P |066

BO[ .3683 MA .4275 eC) .))AT FSP -5lI2

01SYAHC[ ZO"1.Z]Z

LOL Z31.30 VL 2"1.946 GAL -11.70 AlL 93.13 HCA 9Z.79 _qA 136.1Z [CC .ZZ985 INC 3.145_ vl 29.476

LOP _24.09 VP 36.2)) GAP -6.66 AZP 89.85 TAL 230.24 TAP 323.02 RCA 104.83 APO 16"1.41 v2 34.790

GP 10.00 ZAL 159._9 ZAP 37.|0 [T3 )49.47 ZA[ 150.57 (T( 31.96 ZAC 67.62 [TC 269.38 CLP -35.92

0LA 9.04 RAL 71.12 RAG 6568.7 V(L 12.942 PTH 2.14 VHP 5.494 OPA )3.94 RAP 110.97 [CC 1.7167

L-I TIN( INS LAT INS L(_G JNJ RT ASC INS AZNTH INS TJH( PO CST TIN INS 2 LAT INS _ LONG

2692.10 -27.51I 13.99 309.72 96.69 24 19 44 Z092,1 -26,37 65.53

4767._`1 17.26 204.?5 30).52 67.20 15 13 2Z 4167.6 14.02 197.57

2413.S0 -26.98 51.45 _09.52 97.67 | 44 49 1915.3 -Z?.6Z 44.91

4919.40 16.56 1lI5.92 _2.93 66.14 16 26 10 1919.4 15.16 ]76.?6

21`10.47 -12.7S 34.11 )06.82 100,40 2 59 Z 1570,5 -_O.97 Z5,38

4337.19 ZZ.O0 170.35 301.19 61.16 17 2] 19 3`137.Z 18,23 163.26

NI0-C(_JIRS_[ [XI[Cu"11CN ACCURACY ORBIT 0(TERMINATION ACCURACY

SG`1 A98.2 9GR 4)6.3 SG) Z09.? ST 112.) )R )20.2 $S 430.0

RR`1 .1559 RRY -.3636 RTF -.3196 CRT -.4549 CR$ -.8918 C$T oO231

SGlI 662.2 RZ) -.1961RI) -.4363 LSA SZ].I HSA 160.8 SSA 23.2

S01 5l).7 SG2 4Ill.0 THA 24.74 ELI 324.7 ELI 98.6 ALF 99.99

LAUNCH OAT[ HAY ]2 1914 FLIGHT TIN[ 76.00 ARRIVAL OAT£ JUL 27 1964

_1[LIOCEH?RIC CONIC 0ISTAI_[ 21).8_

RL 131 .15 LAL .DO L_L L_I.)O VL _6,011 GAL o11.60 AZL 93.23 H(:_ 95.95 SNA 136.61 [CC .22655 |NC 3.2253

RP 108.92 LAP -3.21 _OP _?.26 VP _.2lI2 GAP -5.91 AZP lI9.67 TAL 211.00 TAP 326.95 RCA 105.66 APO 167.36

RC 67,740 GL °|).62 GP 10.?0 ZAL IS6,72 ZAP 41.26 [TS 3_0.54 2A[ 151.80 £T( 37.30 ZAC 88.26 ETC 269.64

PLAN1[T(_(NTRT r CONIC

C9 42.966 v_, 6._59 DLA lI.)Z RAL 70.72 RAD lI366.6 V_L 12.li|9 PTH 2.13 VHP 5.17_ OPA 34.7) RAP 109.95

LNCH AZHTH LN_H TIN_ L°J TIN_ INS LAY |NJ LONG |NJ RT ASC INS AZNTH ]NJ TIN( PO CST TIM |NJ 2 LA T

90.00 23 37 Z) 2671.69 o27.41 72.S2 306.81 97.41 24 21 57 Z_71.? -26.10

90.00 13 4li 8 476_.19 17,62 ZO).59 )02.91 67.47 15 7 49 4181.2 14.4]

IOO.OO 1 6 )0 239l.DO °Zli.liO S).O) 10li.)9 9li.19 I 46 46 1796.0 -2`1.34

JDO.00 IS S 21 4932,11 Ill.9| 116,?1_ )02.39 66.41 16 _ 5) )932.1 15.56

110,00 2 24 30 11)2,lI_ -$1,_2 )2.83 )07.84 101.IS 3 0 23 1552.9 -)0.63

|10.00 ]6 4 ]0 4347.93 _,_3 l?l,OI )00.66 61,42 17 16 )8 )`147,9 |B._9

oIFr[R[NTIAL C_R[CT|C_$ NIOoC(_/II_E (XI[CUTIOI ACCURACY

TO1[ .0)_1 TRA o.4|eS TC3 ,244li lIAU .llItli SGT 4li9.2 6r,_ 444,0 SG3 233,4

RO[ -.34lI2 RNA .J670 RC) .2191 FAU o0lI640 RRT .1354 RR_ -.4111 RTF o.2616

FO[-J.|2$? FRAoI.2643 FC3-1.7409 B_ 101lI SGlI 660,6 R)) -,2622 RI3 -.3990

80[ ,349? _A .4467 SIC3 .)267 FSP -663 SGI 504.4 9GZ AZ6.6 THA 27,17

vl 29.4`18

V2 34.?93

CLP -40.09

CCC 1.7071

/NJ 2 LONG

64.10

]96.38

43.53

|79.5]

24.1J

]63.86

OR'lIlT O[T[RN|NATION ACCURACY

ST 114.A SR 307.`1 $S 465.5

CRT -.3"192 CRS -.8662 C$T -,0?36

L]A 344.6 N]A 163.4 $$A 29.0

[L] _1].Z 1[L2 10a.6 ALF 99,05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH 0ATE NAY ;Z 11164 FLIGHT TINIE ?b.D0 ARRIVAL DATE JUL -_9 J964

HELIOCENTRIC CO141¢

RL 151.]5 LAL .00

RP 100,90 LAP -5.26

RC $9o666 GL -14.09

PLAN(T(XENTNIC CONIC

C3 47.439 VHL 6,515

LNCH AZNTH LNCH TIM_

90.00 25 40 14

90.00 J5 42 55

100,O0 1 9 25

100.00 15 0 24

110.00 2 26 26

JJO._O 15 59 _K)

OJFF[m[NTJAL CCIIR(CTION$

Y0E ,0152 TR& -.44|9

R0[ -.5291RRA .]786

F0(-1.2787 ,RA-|.417Z

EO[ ,5294 MA .4767

01STANCE ZZO.SZ?

L(_t. 251.30 VL 28.06| GAL -11.51 AZL 95.51 HCA 99.|1 SNA 157.01 [CC ".22368 INC 3.5060 Vl 29.478

LOP 350.45 VP 56.522 GAP -5.23 AZP 89.48 YAL 231.61 TAP 350.72 RCA 106.56 APO 167.69 ¥2 34.79?

GP 11.43 ZAL 136.73 ZAP 45.63 (TS 55J.60 ZA[ J35.J6 EYE 4|°46 ZAC 88.94 EYE 269.95 CLP -44.48

OLA 7.01RAL 70.42 RA0 6558.S V(L |Z.799 PTH 2.53 YHP 4.884 0PA 35°56 RAP |08.49 (CC 1.6984

L-I T|I4E |NJ LAT INJ LQNG INJ RT A$C INJ AZNTH INJ 7114_ PO C$T TIM INJ 2 LAY INJ Z LONG

2652. I! -Z?.Z5 71.|2 308.05 98.09 24 24 Z7 ZO32.1 -_5.83 62.?5

4?94°53 17.06 ZO6.42 302.34 67.?4 15 Z 50 4194.5 14.79 |99.18

2577.50 -28.60 SO.S? _k_7.79 99.08 I 49 0 1777.5 -27.09 42.21

4344.56 ]9.24 187.47 301.97 66.6? ]6 16 9 594A.6 19.92 180.25

2156.13 -32.50 31.57 507.00 101.86 3 Z 3 1556.1 -30.32 22.91

4358.so 22.65 171._4_ _0.2_ 6_.69 ]T 12 28 5756.3 18.93 J64.50

M|0-C_ [vlrCUT|(_d A_CURACY CWBIT 0[T[RMINATION ACCURACY

TC5 .Z146 8AU ,IBIB SGT 482.1 SC,R 452.9 SG3 262.9 $7 ]18.8 SR 293.4 S) 501.6

RC5 .2581FAu .09522 RRT .0941 _ -.479A NTF -.1558 CRT -.2698 CRS -.4795 C$T -.2039

FC5-1._424 BSP 946 )GO 681,4 RZ5 -.5527 R13 -.3419 LSA 566.0 MSA 169.4 SSA ZZ.?

BC5 .5205 F)P -731 SGI 493.4 SGZ A40.6 rHA 28.25 [LJ 293.3 [L2 115.6 ALr 97.32

LAUNCH OAT[ MAY 12 |964 FLIGHT 1|14_ _10.00 ARRIVAL OAT[ JUL 31 1964

_ELJOCENTn_C CC_IC

RL 151.15 LAL .DO

RP 10B.89 LAP -5.31

RC 72.026 OL -1A.56

PLANCTO_[NTRIC CONIC

C3 4].950 VHL 6.4?7 DLA

LNCH AZNTH LNA_H 7114_ L-I T114_

• 0,00 25 45 213 2Q55.15

90,00 J3 58 IZ 4J07.65

JO0.O0 J J2 J3 2359.J7

100.00 IA 59 56 A558.SQ

110.OO 2 28 41 2119.J4

110.00 15 55 5? 45_J.9_

01VF£R_NTIAL CGI#R£CTIONS

TOE -.OO60 TRA -.A759

ROE -.5078 RRA .19OA

r0[-1.4441 FRA-|.9755

_0[ .5078 8RA .5107

O|$TANCE ZZ?.12Z

LOt. L_1.30 VL 28.099 GAL -II.A! AZL 95.59 HCA IOZ.27 _A

LOP 553.60 vP _,55_ GAP -4.57 AZP _9,28 TAL 252.07 TAP

GP 12.24 ZAL 15_,69 ZAP _.Z_ (TS 552.67 ZA( |54._6 (T[

157.52 [CC .22118 INC 3.3882 vl 29.478

354.34 RCA 106.94 APO J67.69 vZ 34.802

46.60 ZAC 89.66 EYe 270.32 CLP -49.10

7.50 RAL 70.21 MAD 6568.6 VEL 12.760 PTN Z.AZ VNP 4.629 OPA 56.A7 R_P 106.77 ECC 1.6904

INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ T114_ PO CST TIN INJ 2 LAT ;NJ 2 LONG

-Z?.0A 69.?6 307._7 98.74 2A 27 15 L_053.1 -Z9.99 61.41

|8._k_ _07,E5 30Z.Z_ 68.01 14 58 ZO 4ZOT.T 15.16 199.97

-2B.AD A9.36 30?.JZ 99.74 J 31 32 ]759.2 -26.Y6 4O.94

19.$? 188.14 101.67 66.95 16 11 53 5956.9 16.26 180.99

°52.06 30.5_ 306.28 102.55 5 A 1 1319,0 -50.00 21.75

22.97 11Z.$1 300.01 53.96 17 8 46 3769.0 19.28 165.12

NIO-COURK [Yd_CUT_ ACCURACr ,OR'BIT O£7ER_INA T[(_N ACCURACY

TC5 .1766 8Au ,1754 SGY 480.8 SG, N 463.4 SG5 291.6 ST 127.1 SR 277.2 $$ 999,J

RC5 ._581 FAU °10447 _T .0273 _ -.52_9 RT_ -o0254 CRT -.|409 CRS -.8712 C$T -.3460

FC3-E.1560 89P 909 SGB 667.8 R25 -.4950 R15 -.1807 LSA 994.A NSA 172,7 SSA 22.4

8C3 .5128 r)P -8A9 9G| 482.9 SGZ 461,3 THA 18.28 CLI 277.9 EL_ 125.6 ALF 94.65

L4UN(H OA rE _Av iZ 1964 7LIGHT T_I_ 82.00 ARRIVAL OAT[ AUG 2 1964

HELJO(ENTRIC CONIC

RL 191.19 L_L .00

RP 106.97 LAP -3.39

RC 74.ZJ4 GL -13,0_

PLANA[T_(NTRIC CONIC

C3 41.A9_ VHL 6.441

LNCH AZMTH LNCH T114(

90,00 73 46 43

90.00 )3 53 55

100,00 I 15 21

100.00 IA 91 54

110.00 Z 51 19

JJD.D0 _ 52 30

DJrFERENT[AL C_I_/I_CT|C_4_

TO[ -.0345 TRA -,5151 TC5 .1283 BAU .|?O2

RO( -.2951 RRA .ZO15 IC3 .Z786 FAU ,11361

rO£-t.6122 YRA-I.T2?6 PC3-2.3707 85P _0|

BO[ .2672 _A ,3351 B_5 ._69 F5P -94}

0ISTANC[ Z53.685

LOt. 231.30 VL 28.1Z6 GAL -11.52 A2L 93.47 HCA 105.44 SNA 137.94 ECC .21896 INC 9.A724 VI 29.479

LOP 336.7? vP 56.581 LAP -3.93 AZP 89.07 TAL _32.56 TAP 537.82 RCA IO7.45 APO 167.66 v2 34.807

GP J3.06 ZAL 136.54 ZAP 55.00 [TS 555.79 ZA[ |_5,90 EYE 32.69 ZAC 90.4| ETC 2?0.74 CAP -53,92

0LA 7.01 MAC 70.10 NAO 69M.6 VEL lZ.?_l PTH Z.SZ VHP 4.408 OPA 37.38 RAP 104.01ECC 1.66Z8

L-I TIVd[ INJ LAY INJ LONG |NJ RT A$C |NJ AZRTH INJ T11_ PO CST TIN INJ 2 LAT INJ 2 LONG

26J4.56 -26.64 68.44 _02.62 99.38 24 50 IB ZO14.6 -Z5.Z? 60.1Z

492_°64 _B.85 _6.05 502°OZ 66.2B JA 54 J6 4220.6 |5,52 200.79

25AI,40 -20.19 48.08 _6.55 100.58 1 5A Z2 1741.A -26.A7 39.70

4569.04 19._0 IB_.OO 501.67 6?.EZ 16 8 4 5969.0 16.64 181.7Z

2103.65 -31.62 2_.17 _05.68 105.21 3 6 19 1503.9 -29.68 _0.62

4579.55 23.2# J72.945 29_.83 64.25 J? 3 29 5?79.4 19.67 165.?)

M|O-C(_qJlll_ (x_CuT|CN ACCURACY (_Q61T O[T[RNINATIC_q ACCURACY

SGT 491.4 SGR 475.1 SG5 3_1.7 ST 141.9 SR _99.9 $S 575.2

RRT -.O695 RRF -.5758 RTr .1586 CRT .0080 CRS -.8611 CST -.50Z4

SG8 683.5 RZ3 .4_945 R13 -.4056 LSA 622._ _SA J75.3 SSA 22.]

SG| 50J,8 SG_ 4_4.3 THA J47.92 [LJ 239.5 EL2 141.9 ALF 89.64

LAUNCH OAT[ NAY ]Z 1964 FLIGHT T|I4E 64._) ARRIVAL OAT( AUG 4 1964

HE_IOCENYR]C C_NJC

RL 191.15 LAL .00

NP 109.05 LAP -5.57

RC ?6.427 GL -J5.52

PLAN_70_[NTR|¢ _ONI_

C5 41.044 VHL 6,407 O_A 6,5J RAL

LNCH AZNTN LN_H T|14_ L-| 71141[ INJ LAY

90.00 25 SO _3 £5_6.15 -26.63

• O.O0 |3 50 I 4856,6_ 18.95

JO_,OO ] J# A8 _3_3,79 -27.97

1OO.OO 14 AS 15 A561,21 ZO.Z_

110.00 2 5A B EO86,01 -5|.57

110.00 t9 49 24 A589.76 25.56

TO( -.0685 TRA -.5655 TC5 .072| _AU ,1_95

ROE -.2605 RRA ,_1Z1 Re5 .29_9 FAU .1Z_64

r0[-1.7855 rRA-l.6750 FCS-E°SB6_ BSP 968

BOE ._994 8RA .602J BC5 .5085 fSP -1045

O|$TANC£ _AO.ZO?

LOt, _31.50 VL Z11.147 GAL -|l.Z) AZL 96.S6 PICA 108.60 S_4A 157.69 [CC .21700 INC 3,$59Z vl 29.4?8

LCP 559.94 VP _1.400 GAP -3,_ AZP M,8_ TAL 23_.56 TAP 541ol6 ECA 107.81 AP_ 167.97 VZ 34,813

GP 15.91Z_L 156.51 ZAP 99.9A (TS 554.96 ZA[ 157.07 EYE 60.A3 ZAC 91.18 ETC Z71.Z] CoP -58.94

_._J RAD 6_._ VIA J_.744 PTH Z.3_ _P A.2ZD OPA 56.)O _AP 102.58 [CC 1.6799

|NJ LONG |NJ RT A$C |NJ AZNTH |NJ TZld_ PO C$T TIN INJ 2 LAT INJ Z LONG

67.13 _O6.36 I00.00 2A 55 AZ 1996.Z -24.98 98._5

_8,86 _O1.91 68.56 14 50 54 A255.6 15.58 201.94

Ae.BZ X)6.0B 1_1.01 I 57 52 1775.B -26.16 _B.49

189.76 3OI.57 67.50 16 4 56 598].2 ]6.99 182,49

26,01 _05,17 103.65 5 8 56 1d86,0 -29.94 ]9,5]

175,61 E_9.75 64.31 1? 2 5A 5769.8 19.96 ]66,35

NIO-COURJM[ [E[CUT/ON ACCURACY ORBIT 0£T[RN/NA TZON ACCURAC_

$GT 519._ 6G_ 488.5 $65 549.7 9T 164.0 SR 2A0.2 SS 621.8

RNT -.|859 Rift r -.6195 RT_ .5082 CRT ,IAI0 CR$ *,846Z CST -.6335

$GB 712.? RZ5 ._5A7 R]5 -.5568 L)A 653.6 MSA 177.1 $$A Z].7

SG| 551.O SGZ 492.1 THA 144.14 ILl 242.2 EL2 ]61.0 ALF gO.OB

1921



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

LAUNCN 0AYE NAY lZ Jr44 rLICA'IT 1114[ 86.00 ARRIVAL 0ATE AUG 6 1964

_[LIOC(NTRIC COWlC 01STAIIC£ Z44.697

RL 1ll .15 LAL .00 LOL _1.50 VL Z|.151 GAL -11.13 AZL 95.15 14CA Ill,?? SMA

RP IOl.l$ LAP -$.39 LOP 543.11 vP 541.4|! GAP -Z.?t AZP tl.15 TAL •JR,S0 YAP

RC ?J.600 GL -!$.0• GP 14.?? ZAL I5$,00 RAP 65.02 (Y$ 356.R0 ZA( IS?.?0 EYE

PLAN[YOCENTRIC CONIC

C5 40,6|0 YNL J.575 0LA 6.0• RAL ?0.|5 RA0 65_1.$ V(L |•.?•? PTH •,JI VHP 4.065 OPA 39o•1 RAP 100,|2 (CC 1.6685

LNCH AZNTH LNCH TIN( L-I TIN[ INJ LAT |NJ L(_IG |NJ RT ASC INJ AZNTH |NJ TIN( PO CST TIN INJ 2 LAT [NJ 2 LONG

IPO.00 •5 54 •1 •$??.?0 -•t,40 65,15 305.1t 100.4• •4 3? •6 19??.? -24.6? t?.59

90.00 I) •l •5 4J46.?0 IJ.•l •Ot.M _)l.lg I_1.J5 14 4? |• 4•46.? 16.25 202,33

IOO.00 I •• _ •306.14 -2T.75 45,54 305.?0 I0J,l) • 1 • !706.1 -23.85 5?.2?

100.00 |4 44 55 4595. S0 _0.55 l_0,55 _0I._t9 $?,T_ 16 I 28 5985.5 1?.34 183.19

IJO°00 • 37 Z• ROYZ. I• -31.50 •9.04 304.75 104.50 $ 11 54 147•.1 -29.88 18.40

110.00 15 46 341 4400.R9 R5.99 i?4,Zll R99,79 64.79 16 99 51 34100.5 20.28 166,88

GIFFER[NTIAL CCWRI[CTICNS NI0-COURSI[ [XI[CuTION ACCURACY ORBIT DE?ERMI_TION ACC_ACv

70[ -.IOi)tl YRA -.4207 TC3 .00$4 9AU ,|?4R SGT ' 599,J 9DR SOl.? $G5 576,4 ST 183.2 SR ••0.1 35 645,5

ROlE -.•35• RRA ,_Ot RC5 .51_0? FAU ,I_OIlO RRT -,]O417 _ -.(NSO5 RTF .4687 CRT .•5|7 CR$ -.8324 CST -.73?3

F0(-I.9483 FRA-•oOOL_ FCS-•.T985 91_ !104 _ T59.• Ill•5 .R994 RI5 -.6559 LSA 686.3 N3A J?&.l 35A 2l.a

80( .1599 INIA .8519 9C5 .5R08 F&P -1135 SGI S| 9,5 _ 459°0 THA |46.24 EL| 255.1 [L2 J76,8 ALF 57.78

|37.?? (CC .21525 INC 3.6494 VI 29.&78

544.3? RCA IOa.12 Al_ 16?.43 V2 34.820

68.19 ZAC 81.85 [YC 2?1.?1CLP -64,10

LAUNCH 04?[ NAY I• ItNI4 ¥L|r_IT TIN[ 88.00 ARRIVAL OAT[ AUG 8 1864

HELIOCENTRIC CGNIC

RL Ill.IS LAb .00

RP 109.gl LAP -5,39

RC RO,�IZ GL -II°S4

PLAN[TO¢(NTRIC CONIC

C3 40.19• VHL 1.539

LNGN AZNYH LNCN ?IN(

eo.oo 0 R 4#

80,00 IS f3 5

IO0.O0 I R9 45

SO0.00 14 41 SO

110.00 R 40 5T

110.00 IS 44 ?

OJFFERt[N?iAL CCllil_C?|_tl

TO( *.13?e YNA -.l_lAe TC$ -.OIUI9 aAU .lJ?O

ROE -.R01e RIIA .••94 RC$ .5415 FAU ,!$414

ro[-•.|o75 flA-•,iIl9 FC3-•.9?93 8SP 144R

BO[ .•el4 lIRA ,?•IT BC5 .345• FSP -IRR5

0J�TMK£ R5),ll•

LQ. L_|.50 VL R_.IS9 GAk -11.05 ARk 95.?4 HCA 114,95 SNA

LOP 349,•9 VP M.AR_ G_P -R,_D _ZP INI,4R TAL •3•,5R TAP

GP IS,e5 •AL I5$.ll_ RaP T10.1T (T$ 357.93 ZA( IS_.•$ (T(

13?.79 (CC .•1564 INC 5.?436 VI •9.4?8

547.4_ RCA |08.$5 APO 197°•3 ¥2 34.$•?

?_.87 ZaC _•.80 [TC •?•.23 CLP -68.3B

DLA 5.51NAL 715.R7 RAO 95441.5 VEL IR.?JD PTH •,31VHP 5.941 0PA 40.09 RAP 87.49 (CO 1.6613

_-I Y|N[ INJ LAY |NJ lONG INJ RT ASC |NJ AZNTH INJ T|{I_ _O C$_ T_M INJ • LAT _NJ • _ONG

£559.0• -_9.19 94,Sl SOS.T0 J0I.R4 0 45 R? |859.0 -24.35 35,3!

4_(10,04 19.80 •I0.5_ 50|,95 $9.JS 14 44 5 4260.0 18.58 203,14

_9_.R_ -RY.4_ 44.R9 505,40 |0R._6 • 4 53 1688.3 -•5.5! 56.04

41011,05 10.85 I91,55 30|.45 611.09 15 58 36 AOO6.O 17.70 I85.95

_51.0_ -31,0R •5.97 504.41 105.|4 5 13 15 1456.0 -•1,65 17.29

4411.04 •4._0 IT4._NI_ R_9,_9 63.08 IS ST 38 _llJ.0 20.64 167.63

NIO-COt)_E ()_ECUTION ACCURACY _N'SIT O[TERN|NATIC_ ACCURACY

$GT 643.? S_ 513,$ $G5 40J.0 ST •54.? $R 188.8 33 6?8.6

I_RT -.4•15 RRF ",6985 RTF .SO00 CRT .5258 CR$ -,81l? CST -.810;

Sr,_ 9•4.? RZ5 .23T5 RI5 -.7516 LSA 723.J NSA 178.4 SSA 20.8

SGI 705.9 $GZ 4R6.5 THA 148.99 ELI 235.8 £LZ 175,8 ALF 31._1

L_UNCH 0JY( NAY 12 J894 ¥_IGHT _I_ _0.00 ARRIVAL DATE AUG 10 ]964

I't(LIOC[NTRIC CONIC

RL 151.13 LAL .00

RP I0_.79 LAP -3.58

RC 93.178 GL o17.08

PLAN[TOCE_TRIC CONIC

C3 38.757 VHL 8.303

LNCH AZNTH LN_H TIN(

im.0o Is i8 5?

100.00 I 51 18

IOO.00 14 $_ 57

110.00 • 44 55

i_O.00 1_ :1 48

DIFFERENTIAL CGRR(CTIONI

T0( -.•1•5 TR& -.7554 TC5 -,1515 8AU .R076

• O[ -.J918 RRA .•331RC5 .5_01 FAU .14M5

FO[-2.•499 rRa-•.lS_O FC9-5,ISRI BSP IT�•

80[ .•?93 MA .7901 8C3 .390? FSP *IR�I

OIST&NC( 759.3?3

LOt. Z$1.30 VL 28.|54 GAL -10.82 AZL 85.94 HCA 118.10 SI4_

LOP _18.4_ VP 58.4•5 _AP -|.6T AZP 99.18 TAL 252.35 TAP

GP 16.49 ZAL |55.13 2AP 73.3S (rS 331.94 ZA( 159.03 (T£

157o75 (CC .21218 INC $.0428 vJ 28,478

330.43 RCA 108.5• APO 166.81 v! |1,$33

88.91ZAC 85.63 (TC 272.?? CLP -T4.71

0LA 4.88 RAL ?0.48 RAO 43(141.3 V(L 1•.693 PTH Z.SI VHP 3.948 OPA 40.8J RAP 84.74 (CC 1.654 )

L-I TIN[ INJ LAT _NJ LONG INJ RT AsC |HI AZNTH INJ TIN[ PO C$? TIN INJ 2 LAY ]NJ 2 LOqG

2559,97 -•5.80 63.17 305.49 J0J.86 0 48 56 1859.8 -24.01 53.01

4973.J1 18.95 •lJ.40 SO•.I0 69.40 14 41 |1 4•75.6 ]6,86 205.89

2•_9.94 -27.2_ 45.00 SOS.IT 102.98 2 8 ? 1669.8 -2S.16 34.80

4618°95 21.18 19•.15 5OI.58 68.40 15 53 36 4018.0 |8.06 184.74

Z_i_8°5• -50.?_ •4.49 504.14 103.78 5 18 34 1438.3 -_8.25 16.15

44R•._? •4.52 175.87 300.04 65.40 16 55 3J _122.Z 20.98 168.30

NI0-C_uAQS_ (X_CUTION ACCURACY _SIT 0(T(RNJNATIC_q ACCURACY

S_T ?40.9 $t_l 5R8.0 SG5 421.0 ST 2_2.8 SR J??.? SS ?07,5

_T -.5150 _ -.?SIR RTF .6893 CRT .3703 CR$ -.7858 CIT -.e603

809 t509.5 Ir_5 .•356 RI5 -.7986 LSA 761.6 N$A 178.0 $34 20.5

$G1 909_9 8r_ 413.8 THA 1_1.81 ELI 285.8 (12 158,8 ALF 18.79

LAUNCH OAY£ NAY I• JlHI.4 FLIGHt ?IN( 9•,00 ARRIVAL OAT( AUG 12 1864

Ht[LIOC(NTRI¢ CONIC 0|ITJlK( R65.99I

RL 13J.15 L_L .00 LQ. L_I.SO VL _ll.ltR _AL -10.8I AZL 95.95 NCA IRI.Z? SI*A 157.66 [CC .•lOtS I_C 3.8483 vl Z_.*T8

RP 108.78 LAP -5.37 L_I B _I_R.S4 VP SO,dR4 GAP -I.IT AZP 9T.95 TAL •SR.0• TAP 533.•9 RCA 109.63 APO 166.88 v2 54.843

RC 85.458 GL -17.87 OP IT.54 ZAL 154.$R ZAP 90.49 [Y8 .49 ZA( 15T.•I (Y( 98.86 ZAC 84.46 [TC •T3,31 CLP -80.03

P_AN[TOC[N?RIC CONIC

C3 59.355 VHL 8._7_ OLA 4.44 RAL /_.79 RAO 85(MI,S V(L IR.S?? PTH •.SO VNP 5,?95 0PA 41.89 RAP 81.86 (CC 1.6474

LNC_I AZNTH LNCN TIN( _-I +IN[ INJ LAT INJ _QNG INJ RT A$C [NJ AZINTH INJ TEN[ PO CST TIN INJ Z LAT INJ Z LONG

_0,00 0 IR 50 RS_O,OT -•5.1_ iI.?_ 505._4 10•.S0 0 54 50 19_0.! -•_.64 35.68

90.00 13 18 57 49941,£R EO.R8 RIR.$_ _0•.$• 69.90 IA 59 •6 428_.Z IT.34 204.8Y

I00,00 I 541 16 •RSO,9_ -_1,91 41,87 305.00 105,53 2 13 4? 1651.0 -•4.T8 33.51

IO0.00 14 _1, 13 403R,54 •1.5• 195.0_ 501,9• (I,_.74 15 55 25 4032.3 18.44 1_5,5_

110.00 2 41 17 _O_,44 -50.40 •5.R$ !105,94 108.44 5 2_ 0 14•R.4 -27,85 J4,99

J|0.00 15 3_ 41 4455,95 •4.85 lTD.4• 300.30 ES.T3 16 53 33 3855.8 21.36 168.00

OJFF(R(NTIAL CORII_CT|(_IJ NID-C_8_ (I((¢UT|ON ACCIL_ACY _RBIT O[TERNINA ?ION ACCURACY

TO[ -._?•5 TRA -.930_ TC5 -.R40_ 9AU ,R55_ _T 9_._ _ 55_o5 S_5 45?.0 ST 5_8,0 SR )_6.0 $3 ?3_.1

ROE -.1548 /_q'A .•35? RC3 ,5??5 rAU .14_6 R_T -.5881 Rfr( r -.?_05 RTF .?886 CRT .583? CR$ -.?505 CST -.$938

F0[-2.3859 FRA*•.•394 FC$-$,•587 85P •199 $_! lOll.e R_3 .•!17 RI3 -,8304 L3A $04.5 N3A 176.9 S$A ZO.O

BO( .3|33 MA .8_37 _C5 .44?4 F3P -1535 3G| 9•8.4 30• 40J,? T_A |34.54 ELI ]44.4 EL• 141o4 ALF IZ.IZ

19ZZ



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH 0AT[ NAY 11 1954 FLZ(J'IT TIN( 94.00 ARRIVAL 0ATE AUG 14 1964

_£LIOC(NYRIC CCe*IC OiSTAN(:( ZTZ.316

RL 151.19 LAL .00 LOL 231.$0 VL 28.124 GAL -10.?0 AZL 94.04 NCA 124.44 SNA 137.51 ECC .Z0962

RP 10Ro?3 LAP -),33 LOP _5oDJ vP 3Bo4J9 GAP "oU AZP e?o?O TAL Z)J°60 TAP 35$.09 RCA 109.69

RC 97".?49 GL -18.29 GP 11.17 ZAL 154.01ZAP 95.53 (79 2.01ZA( IS5.94 (T( 107.53 24C 95,30

PL4N(TOC(NTRIC CONIC

C3 $8.915 VHL 8.139 0LA 3.tl RAL 11.10 RA0 15M.S VI[L |2.4_ PTH Z.30 YNP 3.?44 0PA 42.41

LNCH AZNTN LN_H TIN( L-I TIN( INJ LAT

90.00 0 19 3] 2494.37 -15.31

90.00 13 14 1 4903.50 Z0,43

100.00 I 41 42 2231.17 -24.59

100.00 14 $3 $3 4444.44 21.e?

110.00 Z 54 6 2004.54 -30.0S

!10o00 13 3? $4 4444.2# 25.14

OlfF_II(NTIAL C_R(CTI(_4_

TOE -.3399 TRA -.9105

+0[ -.1280 RRA .t$44

FO[-_.4510 FIA-2.2S01

llO[ .3114 MA .9403

ImJ LC_, luJ It Ale INJ AZ'NTH ImJ YlN(

90.34 $05.25 10).IS 1 0 12

_13.50 302.93 70.14 14 35 45

40.24 )04.t0 104.1_ 2 19 59

145.44 301.14 44.|0 IS Sl 0

21.N 303.40 10?.12 3 27 30

177.21 300.65 64.04 14 $1 45

NI0-C_URSA[ (X(CUTION ACCt_ACY

TC3 -.$$40 IAU .2480 SGT 984.3 $GN 547.? $93 446.0

RC3 .341_ FAU .1901 ? RR? -.4451 RRF -.?/47 RTF .9183

FC3-3.3404 4ST Z'Q44 lr_ 1114.2 R_$ .LP054 R13 -.8604

0C3 .SISI FSP -1_1? 841 1059.7 SC_ _94.4 THA 156.99

INC 4.0611 vi 29.4Ta

APO 166.34 VZ 34.852

(TO 2T3.42 CLP -95,$0

RAP 89.22 (CC 1.6404

POCST TIN INJ 2 LAT INJ 2 LONG

1494.4 -13.24 52.29

4303.5 17.74 205.42

1451.2 -24.39 32.18

4049.9 18.83 186.46

1404.6 -27.41 13.TB

344&.3 21,74 169076

ORB|T O(TEII_ZNATION ACCURACY

ST 400.1SR 135.1 S8 ?S?.A

CRT .3?|2 (R9 -.?045 CSr -.9167

LSA 844.0 NSA 179.4 854 19.5

ILl 403.S (L2 124.3 ALF T.90

LAUNCH OAT[ NAY 12 14_4 FLIGHT TIN( _.00 ARRIVAL OAT( AUG 16 1964

HtELJ<X(NTRIC CONIC

RL 151.15 LAL .00

RP 108.?0 LAP -3.3|

RC 90.049 GL -14.JS

PLAN[TOC[NTRIC C(_JIC

C3 38.502 VHL 4.205

LNCH AZNTN LN_H TINI[

i;O.O0 0 £4 48

90.00 13 11 $

JO0,O0 $ 4? 34

100,00 14 30 $_

1]0.00 2 59 23

110.O0 J5 )$ 40

OZSYANC( 278.441

LOt. 131.30 VL 29.101 GAL -tO.ST AZL 44.18 _ 117.41 Sea 137.33 (CO .20444

LOP 3_4.99 YP 38.4|i GAP -.22 AZP 47.44 TAL 231.04 TAP 338.?1 RCA 108.?0

GP 14.0J ZAL 193.31ZAP 90.42 ETA 3.67 ZA( 154.0$ (Y[ 115.23 ZAC 46.15

OLA 3.25 RAL 71.$2 RAO 65441.5 V[L IZ.444 PTH 2.30 VHP 3.734 OPA 43.10

L-I TZNC 1NJ LAT |NJ L(:N_ INJ RT AgC |NJ AZNTH INJ TIN( PO CST Tim

2477.54 -Fd.INI $8.#$ 305.Zt 10_,#_ | 4 $ 1877._

4919.94 _1.01 214._4 303.02 70,57 14 33 5 4319._

2210._? -24.2_ _.43 _04.15 104.97 2 24 30 1410.3

4442.44 22.24 144.44 _01.54 6_.50 15 48 3? 4042.4

14_5.79 -24.14 1'O.45 30_.72 107._2 3 32 24 1345.0

44_4.?0 Z$,$4 17_.09 _JOl.O/ 116.44 16 SO 0 3899.7

01¥FER(NTZAL CC_R_CTICN4

TO( -.AO¢l TR_ -.|42f TC3 -.4_0_ 4AU ._042

RO[ *.1013 RRA .23|3 RC3 .4043 FAU .13044

F0(-2.5190 FRA-2.2144 FC3-3._31 8SP 3114

80[ ,4_1_ _*A J.OJB8 BC3 ._10 F_P -1409

Ni0-Q_MN: EX[CUTION ACCURACY

SGT 11_7.2 SGR 553.4 SG3 451,3

RRT -._41_10 _ -.84D_1RY_ .8918

JGAJ 1255.4 R23 .1294 R13 -.0_19

$&J 1197.$ SG2 378.Z TH_ 154.1_

IN(: 4.1529 vl 29.4T8

APO 165._6 V_ 34.882

(TC 274.31 CLP -90_44

RAP 86.60 [CC 1.6336

INJ 2 LAT INJ 2 LOIG

-12.91 _0.84

18.17 204.94

-23.93 30._9

19.25 187.42

-_6,94 12.52

22.14 170._8

OPAIT DET(RNIN&T_ON 4CCuRACY

ST 447.? SR 114.5 SS ?77.2

CRT .$_$7 CRS -.9341 CST -._324

LSA 947.$ NSA 173.A 994 18.9

ELI 499.3 ELI 107.9 ALF _.81

LAUNCH OAT[ NAY IZ 1944 FLIGHT TIM( 48.00 ARRIVAL OAT( 4UG 18 1944

H(LIOC(NTIIC C(INIC

IL 151.15 LAL .00

RP 108.97 L4P -3.27

RC 91.35? GL -19.47

PLAN(TOC(NTRIC CONIC

C3 38,100 VHL 9.173

LN_H AZNTN LN(H r_

eo.oo o 31 39

90.00 13 8 4

100.00 I 54 12

100.00 IA 25 12

110.00 3 $ 12

110.00 19 33 41

0IFFER[NTIAL CI_q_q[CTZ_N8

TO( -.4842 TRA-J.O?4? TC3 -.5243 8_,1 .}424

NO( -.0742 RRA .2234 RC3 .4149 FAU .14919

rO£-Z,56AO FRA-2.J939 FC3-3,_!44 B4P 3110

80[ .A899 (Ilia 1.01NI1 4C3 .4726 FSP -1416

OISTANC( 294.935

LOL 231.30 VL 28.0?$ GAL -10.45 AZL 94.32 PI_A I$0.?_ Sea

LOP Z.17 VP _1.400 GAP .22 AZP 87.19 TAL _30.49 TAP

GP 19.16 ZAL 152.54 ZAP 95.10 (TS 5.41ZA( 151.94 (T(

131.10 (CC .ZOT42 _NC A._154 vl 2f.4T8

1.29 RCA 108.67 APO 1_5.5A V2 3A.8?_

121.68 ZAC 9T.43 [TC 274.75 CLP -95.4£

OLA 2.59 NAL 72.00 RA0 494M_.5 V[L 12.624 PTN 2.29 VHP 3.745 OPA 45.?8 RAP 44.15 (C¢ 1.6270

L-I T_N_ |NJ LAY |NJ L(_AG |NJ RT AS( INJ AZNTH _NJ FIN( P_ (ST TIN INJ _ L4T |NJ 2 LONG

2454.29 -24.$7 57._ )O5.24 104.54 I 12 33 1454.3 -22.$3 49.30

A_37.$8 21.41 215.52 303.50 71.01 14 _0 2_ 4357.9 19.62 Z07.96

219_.03 -Z5.83 37._0 _4.97 109.$_ 2 30 40 1548.0 -Z$.45 29,32

4479,_1 _2.44 1_N1,.04 )03.03 69.95 15 46 11 40?9.4 19.71 188.47

11Nt$.7? -_,24 19.25 303.4_ 108._$ 3 3? $9 1393,8 -24.A3 I|,_0

44?4.40 25.45 179.05 301._0 4_.93 14 48 15 _14.4 22.60 171.49

NI0-CA_,IR_M[ (I_I[Cu?XON ACCURACY OPBJT 0(TERNINATI(_4 ACCUR4C¥

$GT IE75.E $GN 557.7 $93 451.4 ST 540.$ SR 94.5 S$ ?95.9

RRT -.7214 RIt'l r -.8234 NTF .9751 CRY .2310 CR$ -.5319 CST -.9436

9_ J34|.8 _3 .197J R13 -.8473 LSA 991.$ NSA 171,2 $SA 19.2

S_1 1342.4 SG2 366.9 rHA 161.02 ELI 541.0 [L2 91 ,9 ALF Z,38

LAUNCH OAT( NAY IZ |H4 IrL_/T TIN( 100.00 ARRIVAL OAT( AUG EO 1_4

HELIOC[NTNZC CONJC

RL 151.15 LAL .00

RP 108.64 LAP -3.21

RC 94.470 GL -_0.43

PLAN[TOC(NTR|C CONIC

C3 $7.719 VHL 4.141

LNCH AZNTH LN_H TIN(

• 0.00 0 3_ 11

90.00 J3 4 $_

10(3.00 2 I £4

100.00 Id 25 _D

liD.00 3 II 341

110.00 15 31

0IFrERI[NTIAL C(_QNI[CTION$

TOE -,5497 TNA-I.I$?3 TC3 -._91 BAU ._19

R0( -.049? lIRA .2175 RC3 .4231FAU .14454

r0[-£.$977 FRA-£.11£3 FC3-3.3$9£ 89P 4|12

80( .595? BRA 1,1774 8C3 .1573 FSP *141_

OIITANC[ L_41.L_O

LOt. rJl.30 VL L_.OA0 GAL -I0.31 AZL 44.44 _ 1_3.47 S/,IA

LOP 5.34 vP _.M$ GAP .45 AZP _4.90 TAL 2_4.01 TAP

G# L_0.?3 ZAL 151.47 lap _.$3 [T$ ?._4 ZA( 149.94 [T[

1_J.95 ECC ._90442 INC 4.4619 Yl 29,478

3.78 RCA 109.60 4TO 169.0_ VZ 34.882

124.94 ZAC 97.94 E?C _75.15 CLP-IO0.ZO

OLA 1.47 RAL 71.54 RAD 45M.5 Y[L 1Z.613 PYN Z.24 VHP 3.7?4 DP4 44.48 RAP 91.94 ECC 1.6107

L-| TIN( INJ LAT INJ LONG |NJ RT A$C |NJ A_NTH INJ TIN( PO CST Tim INJ 2 LAY INJ 2 LONG

1424.32 -24.13 $5.54 _09,33 105.2_ 1 19 40 1829,3 -Zl.SO 47.66

4937.74 _J.B4 214,_1 304,04 71,$Z J4 2? 30 4357.7 19.JZ 209.20

2144.14 -E$.14 35.97 _104.94 I0_,34 2 3? 25 136A.1 -22.90 27.?5

4448.15 23.08 147.27 303.92 ?0.45 15 43 39 4094.1 ZOoEO 189.65

1944.30 -28,?9 17.74 _I[31.72 109.3_ 3 44 2 1344.3 -25,96 9.T9

44_,?$ 24,34 J90.12 302,_Z 4?.44 ]$ 44 26 34190.8 23.10 172.5]

NJD*COIJ_IM[ (vlrCUT_N ACCURACY CR91T 0[T(RNINATION ACCURACY

SGT 1427.4 _ $59.? $G3 444.8 ST 918,2 SR 76.$ $$ 8JZ.4

RRT -.?4?5 RI_ -.44_4 RTF .9416 CRT .0597 CR$ -.3553 CST -.95J?

S(_I 1553.4 R_3 .1987 RJ3 -.9089 L$4 1009.$ NSA J88,8 SSA _.*

$G1 1491.4 $42 355.8 THA 162.65 ILl 618,2 (LZ 76,4 ALr .45

19Z3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH OAT[- HAY IZ 19SA fLIGHT TINE IOZ.O0 ARRIVAL OAT[ AUG ZZ ]$64

HELIOCENTRIC COLIC 0|STAKE 197.43|

RL 151.15 LAL .00 LOt. 13|.)O VL ||.DO4 GAL -|0.|? AZL 94.6Z HCA 13?.15 SMA 156.56 [CC .Z0549 IHC 4.6145 VI Z$.478

RP |08.$0 LAP -),14 LOP B.54 VP 58.319 GAP 1.0§ AZP 66.61 TAL 219.D$ TAP 6.15 RCA 106.50 APO 164.GZ VZ 34.893

RC $4.988 GL -Zl,3Z GP 11,67 ZAL ISO.?I ZAP 103._1 £YS 9,16 ZA[ 147.t3 [T( ]3I.ZZ ZaC $8.$1 (YC 175,48 CLP-|04.T4

PLANA[TOCENTRIC CONIC

C3 57,38| VHL 4,|IZ 0LA I,O? RAL 73.I5 RA0 63_.5 VEL |2.596 PTH Z,29 VNP 3.831 OPA 43,24 RAP ?$,98 ECC 1.6]48

LNCH AZHTH LNCH TIN( L-| TIH( IN| LAT IN| L(_NG |NJ RT ASC |NJ AZNTH IN| TIN( PO CST TIN IN| Z LAT IN| Z LONG

90.00 0 41 31 1402.23 -13.6A 53.79 _K15.48 106.07 ] 27 34 180Z.2 -ZI.Z| 45.$0

$0,00 13 | 13 4880,04 ZZ.3Z ZJ8.18 _04.76 iZ,|I |4 14 23 4380.0 19.66 Z|0.6]

IDO,OO Z 9 ZZ 1138.25 °24.88 33,8I 505.07 J07,|3 2 45 0 1538.3 -ZZ.50 Z8,OG

100,00 IA 22 |A 4719.ZS 13.55 I66.65 504,31 71.04 IS 40 53 4119.3 Z0.74 I90.$8

JI0,O0 3 13 45 162|.07 -18.23 16,|6 309.6l II0.13 3 S0 46 132].1 -25,15 8.Z?

;lO,OO I5 Z6 90 4506.|6 16,86 181.34 90Z.65 68.02 I6 44 _O 5909.2 23.64 J73.66

DJFFEREHT|AL C(_I_CT|ON_ NIO-CO_[ EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

TOE -.8A?O YRA-I.Z_tO TC3 -.7249 8AU .4106 3ST |58J.3 SGR 556.9 863 436.9 ST 699.9 Sit 62.9 S$ 8ZS.O

ROE -.0193 RRA .11_ iC3 .A186 FAU .14181 RRT *.7673 RRI r -.8584 RTF .9029 CRT -,1199 CRS -.058I CST -.9578

FO[-Z.S863 FRA-2,D|Z4 FC5-3.ZSGO BSP 46J8 $(r_ 1677.1 Rt3 .90_ RI3 -.9|67 LSA 1070.7 NSA |66.5 SSA I$.S

8DE .$473 BRA ].1551 8C3 .8411 FSP -I580 ${| |64I,Z 8GZ 345,3 THA 164,I0 ELI 700,0 ELI 61.5 ALF R$.86

LAUNCH DATE HAY IZ 1964 IrL|GHT TIN{ IDA.00 ARRIVAL OAT[ AUG ZA 1964

HELIOCENTRIC CONIC

RL I51.I5 LAL .DO

RP 101.57 LAP °3.07

RC 91.308 GL -It.Z8

PLAN[TOCENTRIC CONIC

C3 $?.046 VHL 6.Oil? DLA ,|6 RAL

LNCN AZHTH LN_ff TIN( L-| 7IN( |NJ LAT

¢O.OO O 56 40 £37£,56 -r3.06

90.00 1£ 57 30 5OO5,45 £Z.84

I00.00 Z IS 13 2106.93 *Z4.30

IOO.OO 14 IS 45 4743.33 _4,07

]10.00 3 t6 aO 1895.71 -17.61

liD.DO 15 t6 46 4530.51 27.39

0IFFERENTIAL ¢(:_I'KCT|ON8

TOE -.7358 TRA-l.3174 7C3 -.8163 8AU .4591

ROE .OlO0 RRA .1646 RC3 ,4333 FAU .13640

F0[-Z.5763 FRA-I.80_t FC3*3,1874 88P 5134

BO[ .7388 BRA 1.3317 8C3 ,9t68 FSP -1348

O;STANC[ 503.649

LOL Z)|.30 VL 17.1H_4 GAL -1O.Ot AZL 94.91 HNCA 140.32 SMA |36.14 [CC .tOA62 IHC 4,8081 vl 19,478

LOP 11,73 VP 3dl,350 GAP I.i5 AZP 66.30 TAL Z18.2| TAP 8.53 RCA |08.37 APO I64,IZ VZ $4.905

GP ZZ.66 ZAL 146.63 ZAP IOT.SZ [T8 ll.t5 ZA[ 14A,78 [TE 134.GZ ZAC 99.68 ETC 278.78 CLP-I09,05

73.63 RA0 65M.4 VEL 11.566 PTH Z,Z8 VHP 3.903 DPA 46.11 RAP 78,30 [CC 1,6097

INJ LGNG" ;NJ RT A$C ;NJ AZMTH |NJ TINt[ I_O C$T TIH ZNJ Z LATINJ Z LONG

9|.75 305.69 106.90 i 36 Z'0 1771,$ -ZO.S3 45.99

Z19.P6 305.57 72,79 14 90 55 4405.4 Z0.27 ZIZ.Z5

3Z.01 30S.Z? 107,97 Z 53 23 IS09.9 -Z1.61 Z4.24

L_O,ZS 305,|4 ?i,YZ IS 97 49 4143.3 21.35 191,5|

I4.44 _O3.96 I10,66 5 58 |5 1195.7 -24.52 6.6_

181.76 _09.8Z 68.70 18 42 19 3930.3 24.25 175.00

NIO-COU_[ [XI[CUT;(_I ACCURACY ClRS|T 0[TERNINATZON ACCURACY

$GT 1795.6 8r,_ 558.A SG3 414.5 ST 786.8 SR $7.9 $$ 83e.6

RRT -.7639 RRF -,8737 RTF .9111 CRT -.6015 CR$ .3758 CST -.$623

Sr_ 1813.3 RZ3 .Zll9 RJ5 -.9226 LSA 1139,5 NSA 164.4 $SA IS.4

86| 1792.| $62 339.8 THA |65.32 ELI 787.6 EL2 46,2 ALF 177.45

LAUNCH OAT[ NAY |2 1964 FLIGHT TIN( 10$.OO ARRIVAL DATE AUG 25 1664

HEL|OCEHTRIC CONIC

RL 131.15 LAL .00

HP 108.53 LAP -Z.98

• C 101.$30 GL -Z3.37

PLAN_TOC_NTRIC CONIC

C3 36.$00 V_L 6.066

LNCH AZNTH LNCH T|N(

90.00 I ? J2

Sm.OO IZ 33 Z

IOO.O0 Z Z8 $

lO0.O0 14 14 43

]10.00 3 35 31

110.00 15 Z3 33

D|FFERENT|AL C_IIRI[CT|ON_

rOE -.8188 TRA-|.3_ TC3 -.9087 BAU .4658

R0E .0405 RRA .1804 RC3 .A358 FAU .1Z979

FDE-Z.$498 FRA-].??39 FC3-3,0533 65P 58_

80( .8308 MA 1.4052 BC3 1.0078 FSP o1265

01STANCE 309.636

LOt; Z31.30 VL 27.920 GAL -9.86 AZL 95.02 HCA 143.51 SNA 155.91 ECC .20381 IHC 5.0183 V] Z$.4?8

LOP I4.9J vP 38.319 GAP 1.82 AZP 85.96 7AL 217.50 TAP 10.81 RCA 108.21 APO 163.60 VZ 34.$16

GP 29,8_ ZAL ]48.43 ZAP Ill.D3 ETS 13.49 ZA[ 142.27 [T[ I_7,Z7 ZAC JOl.I7 ETC 275,D3 CLP-113.]]

0LA o.81 RAL 74,57 RAO 656_,4 VEL 11.577 PTH Z.28 VHP 3,_94 OPA 47.15 RAP 76.88 ECC 1.6056

L-I TIN( IN| LAY IN| LONG IN| RT A$C ZNJ AZMTH IN| TIN( PO CSY TIN [NJ Z LAT IN| Z LONG

2339,79 -21.40 49.57 ]05.99 107.79 I 46 ]2 1739.8 -18.75 4t.90

5034.84 23.4Z Z21.92 _O6.54 73.61 14 16 5? 4434.8 10.95 214.IZ

Z078.64 -Z3.63 Z9.95 505.55 108.87 3 2 48 1478.6 -ZD.83 ZZ.24

47?1,ZZ 24.66 _0_,1_ 306.13 7Z.34 15 34 17 4171.Z _Z.05 194.30

1867,76 -26.95 IZ,56 _O4.19 lll.5O 4 6 39 1267.8 -13.71 4.87

4554.86 27,89 |84,42 304,85 66.52 16 39 48 3954.9 24.$4 176.57

N_O-COU_I[ E_I[CUT|ON ACCURACY OR51T 0ETERNINATION ACCURACY

SGT 1687.5 8Cd,R 556.8 6G3 408.3 ST 8?8.5 SR $5.8 $S 849.8

RRf *.7666 _ -.8676 RTf .91_1 CRT -,8774 CR$ .7582 CST -.$662

SGAI 1967.6 frZ3 ._Z_O R13 -.9167 LSA 1212.9 HSA I8Z.? SSA 14,3

SGI 1640.5 8GZ 327.4 THA 166.38 ELI 880.2 ELZ 3J .5 ALF 176.23

LAUNCH DATE HAY ]Z 1964 IrL|_T TIN( iO|.O0 ARRIVAL 0ATE AUG 18 1564

HELIOCENTRZC CONIC

RL 151.15 LAL .00

RP 108,30 LAP -Z.86

RC 103,951 GL -_4,60

PLANE TO(:ENTRI¢ CONIC

C3 36,$43 VNL 6,054 OLA

LNCH _ZNTH LI_H TIN( L-| T|N( IN| LAT

90.00 ! IS 56 £303,1£ -_l,6l

90.00 I_ 47 46 5011._MI Z4.Ol

IOO.O0 2 36 14 ZO43.(MI -L_,64

IO0.O0 J4 10 _ 4604,04 _5,31

IJO.O0 3 45 3E 1636.65 -E6.J_

lIO.O0 15 90 _3 4313.85 E8.66

0|_ER[NT_AL C(:I_'_I_CTION8

TOE -._3_0 TRA-I.4_80 TC3 -._13_ 8AU ,53|6

ROE .0747 RRA ,1655 NO3 .436| FAU ,|_E?_

FDE-E.5_30 FRA-I.64L_ FC3-E,O|NI8 8SP 6135

8OE .e359 MA 1.4773 8C3 1.0855 FSP -1245

0|6TANC[ 315,98NI

LOt. _T.30 VL _7.874 GAL -_.70 AZL 95,_6 HCA 146.69 SI4A 195.95 ECC .ZOO6 INC 5.ZSZ8 V] Z9.478

LOP 16,10 VP _.5OG GAP _,19 AZP 65._O TAL _6.34 YAP 13.03 RCA 108.02 Afro 163.07 vZ 34.9Z$

GP IS.El ZAk 147.06 ZAP 114.16 [T3 15,95 ZA[ 139.75 ET[ 159,E9 ZAC IOE,54 CTC 276.21 CLP-II6.5Z

-1.67 RAL 75,3_ RAO 65841.4 V_L |Z.5_ PTH Z.Z8 VHP 4,104 OPA 48.37 RAP 75.70 [CC ].603|

IN| L_NG |NJ RT ASC INJ AZNTH IN| T|N( PO CST TIN JNJ Z LAT IN| Z LONG

47.17 306.39 108.75 1 57 21 1703.1 -18.85 55.58

Z_4,24 30?,69 74°60 14 l_ J§ 4469°4 21,72 Z16.56

_?,69 305,_ |0_.83 3 |5 27 J443,7 -19,95 ZO.04

_4,34 _07,_0 73,54 15 )0 6 4104.0 ZZ.SJ ]$6.43

10.S0 _04,51 IIZ.S8 4 16 9 1236,6 -2z. Tg Z.93

186,40 306,01 ?0.52 16 36 46 3983.8 15.74 ]7B.4_

N|0-COURSI[ E]_CuT|ON ACCURACY C_BIT 0[T£RNINATION ACCURACY

8GT 9099.Z SGR 557.6 $G3 3_D,6 ST 977.Z SR 86.4 SS 863o_

RRT -.6075 RRF -.9021RTF .9210 CRT -.9786 CR$ .$146 C$T -.9694

$G_ Z114.| RZ3 .1364 RI3 -.9198 LSA 129E.9 HSA 161._ $SA 13.0

SG| Z089.6 SGZ 321.0 THA 167.24 ELI 980.9 EL2 ! 7.7 ALF J75.06

1914



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NAY JZ 190A FLI{,/¢r TIJ_ JJD.OD ARR|VAL DATE AUG 3D 1964

HELIOCENTRIC C0elIC

eL 151.15 LAL .DO

RP IOI.sS LAP -Z.71

RC IDt.Z?O GL -ZI,OZ

PLANI[TOCENTRIC CONIC

C$ 31.SZG VHL 6.051

LNCH AZNTH LN_H T|M[

90.00 I 3Z Z8

90.00 lZ AI 15

100.00 Z 51 IQ

lOO.O0 14 4 18

110.OO $ $6 53

liD.DO IS JS 5

OIfFER(NTIAL C(_'ll_CT|ONI

TO[-l.04e| TRA-1.5_98

ROE .IlZl RltA .1486

FO[-Z.41t? FRA-I,900T

8DE J.05Zl MA J.S4_O

DISTANCE 311.137

LOL Z}Io}O VL ZT.|Z| GAL -9.51 AlL 93.5S HCA 149.87 SNA 135.17 EC{ .TDZ36 INC 5.5516 Vl Z9.478

LOP ZI.Z9 YP 31.TtT GAP T.54 ATP 15.|9 TAL T75.31 rap 15.1t RCA IO?.SZ APO 161.56 vZ 54.941

GP ZS°ST ZAL 143°54 ZAP IIS.99 iTS I8o69 ZAE I$7°19 ETE 140.77 ZAC 104,|7 ETC 173.38 CLP-JZD.SI

OkA -3.31 RAL ;t.Z| RAO 69M.4 Vl[L IZ.9?O PTH Z.Z8 VHP A.Z36 DPA 49.83 RAP 74.?Z ECC I.GDZ8

L-| Tll_ |NJ LAT |NJ L_ INJ |T ASC INJ AZMTH INJ TIN1[ PO CST TIN INJ Z LAT XNJ Z LONG

ZZ81.95 -ZO,I_I 44,I| 30|.9I 109.79 T IS IS 1611.6 -17.80 96.89

S110.89 ZA.76 ZEY.O| 309.0| 75,84 14 t 95 4910.T ZZ.59 119.D7

ZOOA.I$ -11,90 Z$,0_ 306.41 |10.87 5 19 40 1404.1 -18.8? 17.58

4|43.94 TS.D4 ZO?.0] $O|.?Z 74.77 |5 75 1 4_43.3 25.69 199.01

I801.56 -TS,I7 8.72 304.99 lIi.g] 4 17 0 IZOI.6 -Z1.72 .77

46JJ,65 79.43 JSlil,JT 307.97 71.77 18 33 4 4018.7 16.$6 18D.73

N|O-COt_M[ [I_CUTi_ ACCURACY C_6IT DETERNZNATION ACCURACY

TCS-I.OM$ BAU .3|99 SiT 1186,9 _! 599.4 SO3 370.0 ST 1083.3 |R 115o 5 SS 8TG. 3

RC5 .45416 FAU .lla71 RRT -.6|9Z _ -.9193 RTF .9Z56 CRT -.9940 CRS .9756 CST -.97Zl

FC$-Z.?IJ4 SiP |41OO I68 _97,3 RZ_ .TiZO R|3 -.93I 9 LSA 1388.9 NSA 161,0 SJA 11.1

8C3 1,J949 F|P -1177 |GI TT94,9 |iT )lT,J THA J67.93 ELI |089°6 ELZ IZ.5 ALF 173,98

LAUNCH DATE NAY 1| I H4 FLXr._'IT TIME IIZ.OO ARRIVAL DATE SEP 1 1964

MELIOCENTRIC CONIC

RL 151.19 CAL .00

RP IOR.AZ LAP -l.l?

RC 108.5|5 GL -Z7.S6

PLAM[TOC{NTRi_ CONIC

C3 31,813 VHL S.lff,7

LNCH AZNT_ LN(N TIM[

90.00 I A| JZ

eO.OO |T 33 57

lO0,OO 5 7 I3

I00.00 13 57 il

110.00 A 10 14

110.00 IS i0 41

DISYA_CE $78.755

bOL ZSI.30 VL Z7.779 GAL -9.$4 AZL 9S.90 H(A 193.06 |NA 194.79 [¢C .70175

LO_ T4.A9 VP M.Z57 GAP Z.I_ ATP 84.73 TAL Z14,25 TAP 17.19 RCA 107,60

GP Z6.77 ZAL 143.78 ZAP 1|9,Z? [7S ZI.79 ZA[ 134.5Z ETE 141.77 ZAC 106.1Z

DLA -4.|8 RAL 77,77 RAD 63M.4 VEL IT.977 PTH E.2| VHP 4.59A OPA 91.77

L'| TIN( _NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PC) C$T TIN

ZZl3,73 -19.55 4|,45 307.60 110.90 _ Z9 6 1615.7

5161.07 79.97 J.I0,95 310,|0 77.4| l_ 99 _3 19|l.|

I|S6,73 -_0.77 ZT,J7 _07,09 I11.99 _ 39 55 1398.7

4|9J.30 Z|.|9 AID.36 $10.46 76.55 15 18 41 AZ�I,5

1761.55 -_4.04 5.66 509.53 115.06 4 39 55 1161.5

• 661.19 _._ 191,64 _O9,40 73.36 16 18 21 4061.5

DIFFERENTIAL CCRRECYZON|

TOE-i.l?eO TRA-l.(_qIS TC3-1.1559 BAU ,5980

ROE .155| RRA .130? Re3 .4364 FAU .10iS|

FOE-Z.A531FRA-I.SS|? FCS-T. 5000 BSP 7106

80[ I.IiS_ _l*d 1.$136 gC3 I.TISI rip -lilt

XlO-COI_SIE E]C[CUYZON ACCURACr

SOT _954.1 SiR 569.6 $63 3A|,l

RRT -,6L_OS _ -.9Z78 RTF .9Z61

SM _401.1 R_3 .Z68A R13 -.9336

SG| t$80.7 IGT 916.7 THA 168.5A

[NC 5.9043 V! Z9.AT8

APO 161.90 V£ 3A._53

ETC ZTS.SZ C_P-IZS.90

RAP 73,87 ECC l.iOS8

INJ Z LAT INJ Z L_IG

-16.55 34.05

Z3.3| ZZZ.43

-17.80 IA.60

74.71 ZOZ.ZZ

-20.46 358.54

27.72 185.59

ORBZT O_TERNINATION ACCURACr

ST IZOI.7 SR 151.6 ss 19_,3

CRT -.967_ CRS .9945 CST -.9747

LSA IA95.8 NSA 161.3 SSA lO.Z

ELI IZI|.I ELZ 24,0 ALF 171,83

LAUNCH DATE NAY JZ 1914 FLIGHT TIN{ 1|4.00 ARRIVAL OATE SEP 3 1964

HELIOCENTRIC C(_IIC

NL 151.13 LAL ,00

RP 1Dt.38 LAP -_.5_

• C 110.19t 6L -Z�.l?

PLAN[TOCENTR[C CONIC

C3 97.314 VHL _.I09

LNCN AZNTH LNSEN TIM[

90.00 Z 6 59

SO.DO 1Z 73 37

lO0.OO 3 19 Z

lO0.OO 13 _| t

110.00 4 E5 54

IlO.OO J3 $ 43

0IFrERENTIAL CCIRR[CTION$

TOE-I.SZSZ TRA-I.1751 TC3-I.I|II 6AU .6Z79

HOE .ZOtt liRA .lO|A RC3 .4348 FAU .09701

ro[-2.4|44 FRA-I.TO_4 FC3-Z,TS07 8_ 7371

ROE 1.3A41 MA 1.67|7 BC3 1,1986 FSP -103l

DISTANCE 334.351

LOL Z31.30 VL Z?.TZZ GAL -9.15 AZL 96.34 HCA 156.Z5 SNA 134.39 [CC .Z0115 INC 1.34Z8 Vl Z9.478

LOP 17.63 VP 5|.130 GAP 3.ZO AZP 64.I9 TA_ Z_3.09 TAP 19.54 RCA 107.35 APO IGl.4Z VZ 34,966

GP 31,I9 ZAL IA1.76 ZAP IZJ.07 ITS Z9oS6 ZAE I$1.1| ETE 142.33 ZAC ]Ol. S4 ETC 176.$6 CLP-127,|J

OLA -G.76 RAL 7|,56 RAO 6568.9 VEL IT.597 PTH Z.Z| VHP 4.589 OPA 54,14 RAP 75.05 ECC 1.6141

L-I T_M[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

TI57.67 -18.15 37,91 _18.54 IIZ.IT T 47 93 1557.7 -14.99 50.66

5773°97 76.43 134.94 SIZ.95 79,46 J5 S0 36 4674°0 Z4°7I 7Z6,69

15H99.67 -19.38 IS.|A 306.00 II$.TI 3 56 48 1305.7 -16,07 JI.6D

4951.L_} 17.74 _I4,59 511.67 78.40 15 10 37 4351.2 15,86 ZDG.Z9

1713.09 -ZZ.S7 Z.79 $06.57 116.S0 4 34 19 1115.1 -18.95 995.59

iTJi, Si 31.77 I99._J )I].TT 73.44 16 TT J| A114.3 2|,98 1a7.14

NIO-C(_M[ ERI[CUT|ON ACCURACY DRilY OET[RNZNATION ACCURACY

SiT _477.4 SiR 574.8 $G5 3_3.Z ST 1353.8 SR 196.9 S$ 908.7

N/IT -,BT_6 Mr *.93|T RT_ .9176 CRT -.9779 CRS .9990 CST -.9773

_B _343.Z RZ3 .7831 R|3 -.9349 LSA 161 ?.8 NSA |GZ.4 SSA 8.7

SGl ZSTZ,8 SGZ 3Z1.0 TNA lt�.OI ELI 1S47.7 EL2 40.8 ALF 171.7t

LAUNCH DATE NAY 1_ 1964 FLZGHT TZl4[ 116.00 ARRiVA_ DATE SEP S 1964

_ELIOCE_1RIC CONIC O_|YAI_E 340,47|

RL 151.15 LAL .00 L_I. L_JI.30 VL 17,6417 GAb -6,95 AZk IM.9| PiCA 199.4A S_A 153.98 £CC .Z0063 INC |.90|7 Vl Z9.478

RP 108.34 LAP -Z.4£ LOP 30.|8 VP _klI,L_O_ GAP $.9_ AZP |$._3 TAL _Zl.gl TAP TI.39 RCA 107.10 AI_C) 160.86 VZ 3A.gTg

RC 113.Z01 GL -3_.0| GP 34._9 ZAL 139,$O ZAP IZ_.Z4 [TS £9.55 ZA[ 1_8.9_ ETE 14£.94 ZAC 111,59 ETC _7G.ST CLP-130.19

PLAN_T_C£NTRIC C_N|C

C3 38,3Z4 VHL S,191 DLA -9.07 RA_ 79,S8 RAO |9e4_.9 V[L 1_.637 PTH T._9 VHP 4.857 DPA 97.19 RAP 7Z.07 ECC J.6307

LNCH AZNTH LNCH TIME L-I TIN( |NJ _AT INJ LONG INJ RT A|C INJ AZNTH INJ TIME PO CST TIN INJ Z LAT [NJ Z LONG

eO.00 Z T9 51 L_090.38 -16.$7 35.7? 309.67 115.43 $ 4 AZ 1490.4 -13.07 ZI.S5

90.00 IZ SO Z_' 5504.79 £7.$I 740.|9 $15.74 dT._I 15 $I 47 4704.8 ZS.95 Z_Z.Z9

100.00 3 43 4| J|4T.TI -17.63 J4o94 SO|.T| 11&.94 4 I? Z| JT4E.$ -IAoIB ?.B5

100.00 13 S_ 9 SO£8,11 18.67 III0.1Z 315.9T 81.17 14 99 ST A4ZS.I Z?.16 ZII.6A

110,00 A 44 95 16|O.19 oTO._I $$9._H) 30?,99 117,63 5 lZ 36 IDSO.Z -17.11 351.39

IIO,00 14 94 _ 4787.|8 $Z.95 L_J.73 $14.79 78.Z| 16 14 IZ 41|3.0 30.58 IGZ,06

DIFF[R[NT|AL COFIR_CTION| N]o-r_J_8_ _UT_ON ACCIJ_;4Cy C_B|T OET_RN_NATION ACCURACY

T0[-],5171 TRA-i.?4T| TCS-I,L_ID|? 6AU .6399 _GT _6_1.$ 6GR 589.6 SiS T�|.Z ST 1487.8 SR ZiO.A SS 918.3

ROE .ZGI8 RRA .0843 RC3 .4771 _AU .0|?O3 RIQ7 -.|_9 |_ -.946_ RTF .9191 CRT -.970? CRS .9987 CST -.9?99

FOE-£.376| fRA-I.OSl_ FC3-1.1_99 86P 8060 $66 Z_6.9 RZ3 .T998 R13 -.9364 LSA 1735.S NSA |14.Z SSA 7.Z

BO_ 1.5A07 BRA 1.7447 _C$ I.T|OI rip -947 $GI T|66,4 SGT 331,5 THA 169,57 ELI 1507.6 EL2 53.4 ALF IT0.T|

1913



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 1964

LAUNCH 0AY( MAY IZ 1944 FLIGHT TI_( Jla.O0 ARRIVAL 0AT£ S[P ? 1964

H(LIOC(NTRIC CONIC

SL IS|.15 LAL ,00

RP 109.30 LAP -Z.ZO

mc 115.499 GL -55.07

PLAP*[YOC(NTRIC CONIC

C3 40.Z09 VHL S.541

LNCH AZMYH LNCH YIN[

_0.00 Z 59 t

90.00 11 52 Z1

100,00 4 14 21

100.00 15 19 4?

110.00 5 # SO

110.00 14 4I 4#

0IFr(REHTIAL CCNRI[CTIONI

T0[-I,7451TRA-I.#II3 TC3-1,1971 9AU ,E_IOZ

RO( ,5457 RRA .0903 RC$ .4100 FAU ,0?SgY

r0(-Z.3517 FRA -.90412 FC3-1,#)3S 8_P 8947

80( 1.7970 MA 1.9120 #C3 1.2954 FSP -950

OISTANC( 346,491

LOL 231.50 VL IT.S1] GAL -9.T5 AZL 9?.ST NCA 102.62 SaAA 135,56 ECC .ZOOlS I_ ?.ST2# vl 29.679

LOP 54.0• V? 38.1•4 GAP 3.85 AZP #_.$? TAL 210.69 TAP 25.51 RC4 106.82 APO 160.20 VZ 54.991

G? 5#,19 ZAL 130.3_ ZAP 122.57 [Y# 34.48 ZA( 124,#3 (T( 142.48 ZAC i15.52 (YC 27?.0# CLP-135.EE

OLA -11.8• RAL DO.DR RAO 452_.5 VCL 12,•1I PTH 2.31 VHP 5.1•5 0PA 61.02 RAP 70.55 [CC 1.4617

L-I TIN( INJ LAY INJ U::WG INJ RT A$C INJ AZNTH INJ TIN( PO C#T TIN INJ 2 LAT INJ Z LONG

2006.9# -14,0_ 28.75 311.15 114.94 3 32 55 1407.0 -10.59 ZI.T8

5412,_1 21.0i 248.4• 319,40 #0.O4 13 22 34 4#12.& 2T.22 239.91

1•04,Z0 -15.37 |0.25 Ill.|9 115.90 4 43 45 1164.2 -11.75 5.35

5110.42 28.51 21•.60 519.33 85.02 14 45 18 4550.4 28.51 218.94

1593.58 -18.#2 553.41 309.10 ll�,0• 5 35 25 895.6 -14.80 549.42

4#?5.80 33,$9 20•.#1 31#.9Z 8Z.ZO 16 3 2 42?5.8 51.9S |94.6?

N|O-C_[ (K[CUTJON ACC_ACY (_QBIT OEY[RNJNATION ACCURACY

#GT 2704,1 I(dl e08.3 $G3 265.4 St 1671.2 _q 315.1 SS 949.?

ImT -.S|15 _ -.9495 RTF .9310 CRT -.96G0 CR$ .ggY0 CST -.9627

#G# Z950.• IrE3 .51OI RI5 -.1383 LSA 1939.9 MSA 166,g SSA 5.7

_GJ _#OJ.O JGZ 34J.9 THA 169.71 [LI 1698.4 (L2 ?9.6 ALF 169.?2

LAUNCH OAT[ MAY 12 1904 FL|GHT YIN( 120.00 ARRIVAL OAT[ $CP 9 1964

_I[LJO(:[NTRIC CONIC

RL 151.15 kAL ,00

RP 10#.24 LAP -2.14

RC 117.•10 GL *_1.90

PLAN[TO¢[NYRIC CONIC

C3 43.752 v;.q. #.415

_tACH AZNTH LNCH TIN(

90.00 3 3# 45

gO.O0 11 24 #

]00.00 4 51 2•

100.00 12 50 #

!10.00 5 A0

110.00 14 25 34

OIFFER(NTIA_ CGIIR(CTION#

T0[-2.|091 TRA-1.9934 TC3-1.1329 9Au .9975

RO( .4592 RRA -.00_ RC3 .3•32 FAU .091OJ

r0(-2.2954 rRA -.•4M rCA-J.2alUI OSP 9006

8D£ E.1545 MA 1.#934 8C3 t.192S rip -730

OISTANC[ $5_,5J5

LOt. L_I.SO VL 27,554 GAL -8,53 AZ_ 94.•• HCA 145:01 WAA 135,15 (CC ,19978 INC 8.768_ vi _9.4T0

LOP 3•._? vP _.145 GAP 4.1_ AZP 9I,SO TA_ _19.4_ TAP 25,23 R¢A IO_.54 APO 159.75 v£ 55.006

GP 43.3# ZAL 13_.5• ZAP 121.74 (Y$ 40.45 ZA( 1_O.30 (T[ 142,39 ZAC 120.71 (TC _77.55 (LP-154.37

OLA -IS,t# RAb 82.44; RAG 056_.7 V_L _2.#S0 PTH 2.34 VHP 5,#66 OPA 66.05 RAP 67.54 (CC 1.7201

_-I TIN( INJ LAT |NJ _NG INJ RT ASC INJ AZNTH JNJ TIN( POCST TIM INJ _ LAT |NJ _ LONG

19_.47 -10,99 _,_ 314,_5 Jle,5I 4 10 24 129_.5 -7.24 15.57

5503.53 28.Z# 258.51 3£4.56 91.57 12 58 SZ 4865.5 28.20 250.95

1643.92 -12.29 A.39 514._1D 117.46 5 19 11 1063.9 -#.52 557._4

52•3,31 29.49 E)8,L*O 324.19 90.58 14 24 I 4673.5 29,45 229.A0

1510,_ -1G.00 310.92 31_,09 1_0.62 6 5 39 910.4 -11.92 544.01

4999.61 34.13 217,35 3_4.33 9•,91 15 46 56 4399.4 55.46 209.17

N[O-COJRK (I_CUTIOI ACCURACY OR9IT 0(T(RNINATION ACCURACY

SGT £90?.5 #GR #£3.3 195 229.0 ST 1994.# SR 5#0.7 SS 946.0

RflY -.•984 RRt r -,9455 RTF .9338 CRY -.8626 CRS .9_44 CST -.9854

2_?).e 923 .3164 913 -.9410 LSA 2155.7 HSA 170.5 S$A 4.5

#GI 2949.5 $92 378.0 THA 1?0.24 [LI 195_.0 (L2 101.5 4LF 169.05

LAUNCH OAT[ NAY 12 1944 FLIGHT TIN( 122.00 ARRIVAL DAY[ $(P 11 1_44

N[LIOC(MTRIC CONIC

RL [51.15 LAL .00

RP 109.22 LAP -1.19

RC liD.O•4 G_ -45.95

PLANCTOC[NTR|C CONIC

C5 90.917 VHL 7.154

LNCH AZNTH LN_N TIN[

90.00 4 54 55

90.00 10 A3 35

]O0.O0 12 1# SO

110.00 9 25 A5

110.00 13 55 34

OIFfEN(NTIALCC_UII[CTI_S

TD[-2.1519 TRA-I.�645 T¢3 -._53 9AU ._10

RO[ .5410 R_A -.1044 RC5 .SO21 FAU .04#32

FO(-Z.II?O FRA -.5#37 F¢3 -.t211 9_k ° 94fl

BO[ _.?044 MA 1.94•3 9C5 I.OSO# FSP -594

01STANCE 559.5_5

LOt. 251.30 VL 2•.494 GAL -9.51 4ZL 100.4# NCA 168.99 #HA 132.?1 (CC ,19944 INCt0,4#_I vl 29.4?8

LOP 40.47 V? _.115 GAP 4.41 AZP 79.71 YAk 2|8,10 TAP 27.10 RCA 106,_4 Also 159.17 V2 55.019

¢P 50.58 ZAL 127.t3 ZAP 119.29 (TS 4•.9_ ZA( 114.39 IT[ 142.90 ZAC 127.69 (TC _7#.59 CLP-140.0S

0bA -ZO._O RAL 94.94 RAO 95M.9 V(L 15.125 PTH 2.40 VHP 6.480 OP_ ?2.4# R4P 59.89 (CC 1.9390

L'| TIN[ |NJ _AT INJ LON_ ]NJ RT ASC IHJ AZI_TH |NJ T]I_ PO CST TIM INJ 2 LAT JNJ _ LONG

J745.4• -6,05 13.52 320.44 117.71 5 • 37 1145.5 -2.50 4.94

5?94.41 2|.?1 274.£0 331.55 99.77 12 20 9 5194.5 _Y.?9 2iT.TO

15E4.74 -7.91 356.49 319.49 111.95 6 11 45 924.? -3.89 549._0

54##.44 22.1_ 254,05 331.91 88.82 I3 49 59 4999.4 29.60 241.5T

|401,29 -12.13 344.55 31e.99 I£Z,ZI 6 49 4 _O1.5 -?.79 358.14

5I#4.69 33.05 23|.7t )32.e9 N,4I 15 22 0 4594.? 54.17 222.55

N|O-COU_K [v_CUTJON ACCURACY O_�IT DETEm41HATION ACCURACY

3_T _J05#.1 #Ce_ $I9.G 363 1#6.4 ST 21#9.0 _ 435.4 $$ 978,0

_? -.T_ff _r -.9119 RTF .9395 CRY -.93_ CR$ .98_O CST -.98_

31_.0 R_$ .)115 R15 -.9461 LSA 2450.5 NSA 174.0 354 5.0

#GI SO_J.8 $G2 41#.3 THA 171.45 (LI 222#.4 (L2 124.5 ALF 16_.|9

LA_¢N OAT[ MAY 12 1964 FL|GHT TIN( 124.00 ARRIVAL OAT( S(P 15 1964

H([LI_ENTRIC CONIC

RL 151.15 LAL .O0

RP IO#.17 LAP -1.J3

RC 122,35J GL -SO.II

P_AN[TOCE_TRIC CONIC

C3 _?.9#• VHL #,24_

LNCH AZNTH LNCH TIN(

_0.O 0 e 43 34

_0.00 9 5 48

I00.00 • 2#

1OO.OO 11 I 2?

110.00 ? 40 18

110.00 13 e I7

O/_F(ffI[NYlA_ C(:RR(CTIO_I

T0[-3.#455 YlA-l.03_O YCJ -,_1_91 IAU .N34

frO( .521Y RRA -.3104 RC3 .11_5 F_U .03150

FD[-2.0Itl FRA -.4|#0 F¢3 -.60JI iV _44

#0( $.1_137 MA 2.04_ 9C3 .7299 rip -4_|

DISTANt[ 344.501

LOt. _31.30 VL 27.43? r,_lL -|.07 *ZL 103.5• HCA 172.11 IRA 132._# [CC .1J915 INC13.54•1 VI _S.470

LOP 43,_P VP _.O_4 GAP 4,_ AZP 7_,55 TAL 21_.75 TAP _9,_1RCA 105.84 APO 159.02 v2 55.032

G? 5_.80 2AL 1L_0,93 IMP 114,53 [T9 )_.54 ZA( I00,19 (Y2 144,17 ZAC 13?.27 [YC 291.36 CLP-145.?6

OLA -27,19 9AL _#.0l RAiD _349,) Vt[L I).?GO PTH _.51 VHP #.0(_00PA ?9.48 RAP )1.62 [CC 2.1189

_-| T|N[ INJ LAY JNJ L_IAG INJ RT A�C INJ AZ14TH INJ T_N( P# CJT TIN INJ 2 LAT INJ 2 LONG

1424.33 4._ 3_5,97 332.90 118,03 ? ? 21 824.5 7._2 54#.97

_O41.93 17,77 32|.93 338.08 11_,4_ 9 19 5_ )0#.1 L_0.69 521.4d

1_79.70 .44 34_.92 330._) 11_.89 ? 48 5_ _79.# 4.44 354.39

S#75.45 21.?4 E00.91 )40.7? 111,04 12 39 2_ 52•5.4 24.40 2?2.#2

1141,10 -@.22 3_41.0! )10.39 12_.60 8 1 I 042.2 -1.75 321.??

_414,11 21,13 £53,90 343.73 JO_,?) J4 57 4_ 4884.# 51,41 249.4d

RIO-COuP#( [IECUT_ON ACCURACY _gJT O[Y[RNINATION ACCURACY

$GT $_1_.9 _ 5_._ #95 134.# ST 25?#,1 _R 5?#.4 $$ 9?8,8

RifT -.4?70 ff_r -.7183 RYF .95_i CRT -.9185 CR$ .9585 CST -.9951

#GO 325?.? i_3 .J_Jt6 RI) -.9536 L#A 2???.6 N#A 17#.0 SSA 1.8

#GI 3_3.3 $GZ 4T2._ THA J?5,31 (LI 2601.5 [L2 147.5 ALF ]71.53

J926



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

ARNZVAL 0AT[ S(P 15 1964

MELIOC(NVRIC CONfC 01STANC[ $70,409

RL 151.15 LJL .00 LOL _1.30 VL ZT.$7? GAL -?.9| AZL I10.T4 H(A 175.Z? S_A

RP 101.15 LAP -|,i? L_4 P 41.11 VP _.OSS GAP 4.94 AZP 1_.5_ TAL _15._3 TAP

WC IZ4.i11 eL *5|.8E &P 7Z.$5 ZAL 111.47 ZAP 106.84 (TS #E.U Z_[ 93.95 (Y[

PLA_YC_ENVRIC CO_JC

C$ 115.9P$ YHL 11.ZZ5 OkA -35.43 RAL 94.01 RA0 6S?0.3 _[L 15,?Z? PTH Z.79 VHP

LNCH JZNTH LN_H TIN( L-I TIN( IN| LAY IN| LON_ |MJ RT A_ IN| AZNTH

67,19 § 34 5? 114t.1¢ 1.79 _0.06 351.43 124.50

I11.$1 II 0 41 913,51 I.i1 312._4 35|.4i 124,50

11.61 5 )4 3? 1949.99 I.?9 30,06 351,45 124.30

1|Z.31 ]l 0 41 913.51 8.91 )J2.64 351,48 114,50

67,6t 5 34 3? 194e.99 8.79 30,04 35J.43 124.50

111.3| |1 0 41 913.58 9.8l 312.k 33|.46 124.30

OlrF(IENTIAL _W_[CTIONJ NI0-¢_UN_[ (X[CuTION ACChMACY

TD[-S.t_OJ YRA-J,9_ YC) -.271? 8A4_ .4NZ KT 32(8.4 _ 939.9 $G5 8?.0

N0[-1.0189 RNA-].I_2 RC$ .0OAI F_ .0I$53 NNT .8161 B .8949 RTF .9821

F0[-].9004 FRA -.Z342 rC3 -.0831 81_ 10115 _ )_2.9 _ **Z_24 R15 .9743

60( 5.0_e9 MA 2.Z011 8C3 .27M FSP *189 _1 334|.1 J_ 328.2 ?HA 13,63

151.85 [CC .19879 INCZO.7393 vl 19.43a

)O.tO RCA 105.64 _PO 159.05 vZ 35.046

l$).eO ZJC 150,40 (TC 191.35 CLP-Ie5.0?

lZ.108 OPA 38.43 RAP 5Z3.51 [CC 5.0?35

IN| TIN( PO CST TIN IN| Z LAY IN| Z LONG

6 3 14 124|.8 15.15 15.31

I1 14 15 213.6 13.17 306.19

6 5 14 1246,9 13.Z5 13.71

11 14 15 213.6 15.27 306.19

6 5 24 I246.9 13.25 Z5.TI

I1 14 15 Zl).6 15.t? 306.19

GRG|T O(Y[RNIN,tTION ACC_ACY

ST 2993.9 Ike 591.1Ss 1016.Z

CRY .9599 CR9 *.9409 CST -.9981

LSA 3213.4 USA ITT.I SSA 1.1

[LJ _49.2 (L_ 181.9 ALF |0.76

LJUNCN OaT( NAY 12 1944 FLI_T TIN( |28.00 ARR[vAL DATE 8[P I? 1964

_LJOC(NTn/C CONIC OISTANC[ $?5.88?

RL 151.15 LAL .00 LO¢ 131,50 VL 17.318 GA_ -?.48 AZL 141,09 HCA 179.07 I_

NP 108.08 LAP ol.50 LOP _O.09 VP _J,022 GAP 5.08 AZP M.82 TAL 213.68 TAP

RC JZS.JFB GL *58.19 GP 98.7? ZAL _,|5 2AP _N_,gl (78 139,84 2A( _,99 (T(

WLAN_TO_[NTRIC CON|C

C3 i15.049 VHL 24._O OkA *37.25 RAL |1|.38 RA0 9572.9 _q[L 23,1_ PTH 3.39 ¥ffP 30.010 DPA 31 .IZ RAP 3OS,14 (CC]I,IZZl

LNCH AZNTH LN_H T|N[ L*| TIN( |NJ LAT |NJ LONG |NJ R? ASC |NJ AZNTH ;NJ TIN( PO CST T|N IN| Z LA T IN| 2 LONG

_4,7E 9 Et 40 2083.85 .97 44.42 20.42 12?.24 ? 3 38 1493.6 5.70 )S.4S

115.11 12 18 3J _99.0| .99 319.34 20.43 127.24 12 43 0 399.1 5.71 313,34

64.72 I El 40 _087.93 ,93 44,42 20.42 J27.24 ? 3 39 1497.6 5.70 38.45

115.ZS 12 Et 51 _9.08 .99 319._ 20.43 123._4 IE 43 0 369.1 5.7Z 313.38

_4.?E • 29 40 Z087.85 .97 44,42 20.42 127._4 ? 3 38 1497.6 5.?0 58.45

tJS.fl 1£ Et 51 _9.0_ .89 318._ 20.43 123,14 12 43 0 3i9.1 5.71 515.38

_fFF[R(NYI_L C_RI[CY|ON_ NI0-C_UR_ (X[CUT|ON ACCrJR_CY ORBIT 0(T(R_IN_TION _CCoR_CY

TO( ,5345 TNA 1.7•51 TC) -,0324 9AU 1.4929 _Y 55|,0 _ 3_14.3 JG5 53.1 ST 19?,Z _R _080.9 JS 1347.1

R0-13.3319 RN_ *.15|2 RC3 .171i FAU-.OZ|29 _QT -,_? _ .994Z RTF -.265Z CRT -.•449 CRS -.9995 CST .6104

F0[-Z.58£5 FR_ .0514 FC3 .0289 9ST T195 J_8 3291.2 RZ3 *.1l_9 R|$ .9931 LSA 3449.6 WSA IS?.• SSA .T

80(15.3419 MA 1._59? 8C3 .Ill6 FSP -IZZ J_1 32_.8 882 511.• THA 95.69 ELI 3083.5 [LZ 150.6 ALF 91.3T

131.41 (CC .193T8 INC5].0881 vl 29.438

31.73 RCA 105.42 APO 157.40 VZ 35.059

235.42 ZAC 180.59 [YC _07.87 CkP 110.54

LAUNCH OaT( NAY 12 1964 FLIGHT T|N[ 130.00 ARRIVAL OAT[ SEP 19 1964

H[LIO((NTRIC CONIC 0JSTAHC( 3_).09T

IL 151 .15 LAL .00 LOL 231.30 YL 2?.Z55 GAL -7.4• AZL 3_._9 HCA

RP 108.05 _AP -I,55 LOP 53,50 VP 5T.9_0 GAP 5.(_ AZP 123.70 TAL

RC IZ�.IZY ¢L $1._• GP -74.53 ZAL 103.34 ZAP 99.T9 (YS 229.19 ZA(

PLAN_T_[NTRJ_ C(_IIIC

C3 Z39,4S8 VHL 17,013 0LA 79.41RAL 1•4.13 _O _531.? V(L Z_.267 PTH 3.|5 VHP 23.505 0PA -6Z.35 RAP 63.13 (CC 5.?637

LNCH AZNTH Lk_ff TIN( L*I TIN( INJ LAT IN| LONG |NJ RT ASC |NJ AZNTH ]NJ TIN( PO C•T TIN JNJ Z LAT IN| E LONG

]Z,OS 19 19 Z• 5_O4.55 -•.|9 151.9| ?Z.98 |0,$5 _ 4Z 54 4404.• -14.04 _50.S0

163.95 • 55 15 3208.23 -6.|9 _0.63 72.99 J0,65 ? _ 45 _608.2 -14.04 99.5?

11.05 19 19 Z9 5004.55 -•.19 E51.61 72._8 10.65 ZO 41 54 4404.• -14.04 _50.50

187.95 • 35 15 3ZOS,Z3 o8.19 90.6? 72,88 |0.95 7 28 43 Z609._ -14.04 S9.57

IZ.OS 19 19 29 5004.55 *•.19 251.61 ?2.98 10.65 ZO 42 54 4404.• -14.04 E50.50

]67.95 6 )5 15 5208.23 -6.I8 _0.$7 12.99 |0.65 ? Zl 43 2608.2 -14.04 89.5T

OlrF(R(NT|AL CORffI[CT|ONS NIO-C(_M_[ (XI[CUTION ACCURACY ORBIT OET(RNINATiON ACCURACY

TO( 1.7_•1 TR_ .7•45 TC3 -.01_7 8AU .Z_47 J_T 13_8,0 8(_ 32_4,_ )G_ 57.7 _T 740.3 )R _9_.9 $$ 77_.0

• 0[-e.4563 me_-l._Oz? RC3 *.0351 FAU*.O00_ RNT -.9330 NNY *.8384 RTr .98_0 CRT -.9545 CRS .#994 CST -.98Y?

FOE 1,OIM FRA .3115 FC5 .0029 _ 95?5 •_ 35_.7 _3 *,1435 R|5 *.9997 LSA 2512.5 NSA Z2S._ SSA .5

B0( 6._•_ BRA J.5ZO? 8C5 .0?•1 FSP -I(_ _1 3556.4 $82 495.4 TH4 114.8Z ELI 13_0.7 [LZ _10.8 ALF 107.34

192,40 SNA 150.98 (CC .Z0039 1NC35.3205 vt 29.4?8

ZIZ.91 T_P 55.31RCA 104.13 APO 153._) VE 55.0?2

94.31 (T( 146.47 ZAC 19.8Z (TC_315.66 CLP IEg.?Z

L_UNCH OAT( NAY I_ 1_4 FLIGHT TIN( 132.00 ARRIVAL OAT[ SEP 21 1964

141[L|OC(NTRIC CONIC

RL 151.15 LaL .00

• P I0|.01 LAP -1.15

RC 131.)•? GL SO.05

PkAN[TO(£NTR|¢ CON|C

C3 58.185 vHt. ?._8

LNCH _ZNTff LNC_ TIN(

1_.84 14 4? 1

101.1• 1 35 31

19.84 14 47 1

tel,l• I )5 31

1•.84 14 4? I

101,1• 1 35 )1

0|8TAN([ 3_8.369

LOg _l._O VL 23.1_4 GAL *?.14 AZL ??.48 PICA 185.33 SNA 130.55 (CC .19986 _K1_.5141 ¥I _g.i TI

LOP 34,5| VP 37.8_J GAP 5.87 AZP 102.46 TAL 211.30 TAP _6.83 RCA 104.46 APO 156.•4 vE 59.085

GP -_7.1| ZAL J|9.98 2AP 1|1.81 (T8 211?.33 _[ 104.8_ (T( 215.61 ZAC 11.35 (TC 299.54 CLP-162.76

OLA ?$,41 RAL 8£.41 I+0 iSlf. I _L 13.398 PTH 2.43 VNP ll,010 OPA *45.T1 RAP 85.55

k'| FIN( |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ T|N[ PO CIT T|N IN| E LAT

4_,23 -2$.82 24_.42 354.13 18.41 |8 5 I0 4088.) -33.39

L_J15.53 -25.82 _J.L_ 354.14 18.41 2 24 6 2313.8 -53.3?

4M8.E? -25,82 242.42 354.17 18,4J 16 5 I0 4089.3 -33.38

• 813.37 -25.82 _l,J_ 354.14 |8,41 2 24 • 2315.6 °35.37

4MJ.27 -25,S_ 242,42 354,13 18.41 16 3 10 4088.) *33,38

2815,37 -25.92 |NJ.22 354.|4 18.dl 2 24 8 2315,6 -33.3?

(CC 1.95T6

IN| E LONG

_39.81

85 .•Z

139.91

85.61

159.81

95.GZ

ORS|T D(T(RN|NATION &CCuR_CY

• T 2887.0 M 560.3 S$ 836.Z

CRT .9155 CR$ -.9553 CST -.9961

LSA 3119.0 N•A 151.4 $$A 1.1

ILl 3003.6 (LZ 135.7 ALF G.39
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JPL TM 33-99 I[ARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUNCN OAT[ NAY 11 1964 FLIGHT TIN[ 184.00 ARRIVAL OAT[ SCP Z5 1964

H[LZOC[NYR|C CONIC 0|$TAI_[ 594,$41

RL |5|.i5 LAL .O0 LOt. 131.50 VL ZT,J)| GAL -I,l§ AZL |5.5| KA |||.47 I_IA |90.11 [¢C .IgDg0

RP 107.97 LAP -.t? LOP $t.?Z VP 31.916 GAP I.ll AZP N.SA TAL Z09.?? TAP 58.15 /CA |04.11

RC 135.517 GL 54.43 GP o53.51 ZAL 131.30 ZAP JlZ.Zg ITS _0|.$1 ZA[ ||S.59 IT[ I|?.47 ZAC 15.65

PLAN[TOCENTR|C CONIC

C$ _O.135 VHL S.4_0 DLA S?.|G RAL |7.15 lA0 SSM.I V[L |I.500 PTH 1.11 VNP 7.973 OPA -_9.47

LNCH AZNTN LNCN TIN[ L-| T|N[ |NJ LAT IN| LONG INJ RT ASC INJ AZNTH IN| TIN[ P| CST TIN

37.1| |5 8 1| 445|.3| -91._ I||.1| 334.41 9|.S? 18 I1 38 _5|.4

14E,81 0 31 16 I|15.5| -31,63 |A.?4 934.39 9|,68 | |9 1| 1115.8

37.11 |$ 8 19 449|.9t -31.61 1||.11 954.4| 9|.67 18 1l 98 _58.4

14E.SE 0 31 II E|iS.S| -31.6| 84.74 934°39 3|.66 1 18 11 11|5.6

37.l| |S I 19 449|.91 -Si.iZ I1|.I| 394.41 3|.67 16 lI 98 _S8.4

|4E.|Z 0 31 18 1||5.98 -3|.|1 |4,74 334.39 3|.SI 1 18 11 11I5,6

INC 6.$161 vI 19.4T8

APO 156.13 VZ 35.D98

[TC _78.|6 CLP-154.|4

RAP 90.00 £CC |.4958

IN| t LAT IN| Z LONG

-37.71 £11.38

-97.?0 78.85

-37.T1 111.38

-57.70 78.83

-57.71 11_.58

-57.70 78.a5

O|FFERI[NTIAL C(:WR[CTI_N8 NIO-COt_lN[ [KI[CUTIOq ACCURACY

TO[ _.8SOA YRA-|.O|?| 7C3-I.0|3| |AU .|81| 3GT $711.1 |M ?i)_.S SG3 |_.0

RO[ .A736 mlA -.0|74 RC3 -,5_9 rAU .03i)Oe RRY ,|408 RIW .974t RTF .9369

rO[ .1118 FRA -.tit0 FC3-|.13|4 ||P !|84_ _ 37|?.0 _3 .3199 R|9 °|493

80[ 1,R|64 MA |.0i73 |C3 1.141] F8P -459 K! 3773.1 _ 41S,9 THA 10.39

LAUNCN OAT[ NAY 11 |H4 FLIr,_NT TIM[ I_H_.O0

_H[L|OCKNTRIC ccIqlc 01|TAXI 400.949

RL 151.15 LAL ,00 LOL _|.30 VL I?.071 GAL -|._| AZL ||.09 HCA 191.68 _A 119,70 £CC .1001A

RP |07.83 LAP -.?| LOP _.|4 VP 37.|94 GAP |.39 AZP 93.|3 TAL Z0|.15 TAP 39.91 /CA 103.74

RC 135.||S GL 11.74 GP -43.30 ZAL 137.19 ZAP 190.37 ITS 311.11 lA[ 111.0| IT[ 1|3.88 ZAC 99.89

PLAN[TO¢[NTR|C C¢llJC

C3 ZE.443 VHL 4.73_ OLA 4|,1? 8AL |l.O4 NAO ISl?,9 V[L 11.903 PTH 1.14 VNP 6,|13 OPA -18,99

LNCN AZNTN LNCff 7JN_ L-I TIN_ IN| LAT IN| LONG IN| 8T A$C IN| AZNTH ZNJ TIN_ P| CST TIN

SI.|7 IS 5T I| A£|£.£| -L_|.tO J|?.NI 315.01 91.79 17 | 93 3681.3

|11.13 13 44 33 114|.34 -L_.98 |S._ 319.00 5l.?| 14 34 _ t148.4

51.R? IS ST 11 4_|1._| -L_.00 197.3| 9JS.OZ S1,?9 17 | 33 $84JZ.9

1_8.19 13 4| 35 184|._ -L_.9| 05.69 915.00 51.?| _4 34 Z 1148.4

S| .87 IS S? II 41|_.I| "L_9.|O 197._ 3_S.01 5_.79 IT 8 99 3(,81.9

1t8.13 19 41 35 JI4i. St -If.S| 19.69 ]19.00 51.?| 14 34 1 1146.4

OIFF[R[NTIAL C(_RI[CTI(_I| NIO-C(_J_ [I_CUT|ON ACCURACY

TO[ 1.1711 7RA-|.!475 7C3-1.91|1 |AU .9OI7 SGT $?|S.? 1_ 77t.7 $GS 179.0

RO_ .9OI0 RRA -.0415 RC3 -.714| FAt,/ .OS0|A RRT .|7_I RRF .9861 81F .9119

rOE .8117 FRA -.IS?| FC3-1.|384 |JI, P lifO| _G_ 3873.6 R13 .3553 813 .9191

GO[ 1._0_9 8RA 1,14|1 8C3 9.008| FSP -5?4 _GI _SS.4 _1 374.9 ?HA 10.14

ORBIT 0£TERNINATION ACCURACY

ST II14.0 SR 484.8 SS 6_6.5

CRT .9596 CRS -.9930 CST -.9861

LSA 1189.1NSA IG4.O $S& _.Y

ILl 1176.6 [LZ 135.9 ALF 11.65

ARRIVAL OAT[ $£P 15 1964

IN(: 3.9059 vl _9.478

APO 155.66 v_ 95.110

[TC _7S._7 CLP-15_._8

RAP 9E.40 [CC 1.9687

|NJ Z LAT |NJ Z LONG

-34,11 1_,08

-34.Z0 78.41

-�A.Zl 190.0_

-�A.ZO 78.4J

-94,11 190,09

-94,Z0 78.4J

OR_|T D(T[RNINATION ACCJ, MACY

ST 1561.8 JR 353.1 $S 44SOT

CRY ,99_1CRS -.9917 CST -.868_

LSA 1855.9 NSA 161.9 SSA 5.9

ELI JS98.5 [LZ "IZ_._ ALF 11.98

L_UNCN 0AT( NAY IZ 19_4 FLIGHT TIN[ I99.00 ARRIVAL 0ATE SIP _? 1854

H[LIOC(NTRIC CON|C DISTANC£ 408.45_

RL 151.15 LAL .00 LOt. 131.30 VL ZT.O09 GAL -I.lT AZL |7.8§ HCA 194.88 SMA 119.18 [CC .Z0031 |NC _.54T8 VI 19.478

RP 107.90 LAP -.60 LOP 69.15 VP 3?.881 GAP |._0 AZP 91.Z? TAL 106.?Z TAP 41.58 RCA ]09.$5 APO 155._0 VZ $5.1_3

NC 19|.011 GL 14,47 GP -95,89 ZAL 199,_0 ZAP |_,4| ITS 9|4,99 ZA[ IZS.99 IT[ _09,18 ZA¢ AI.43 [TC _75,65 CLP°153.18

PLAN_TO_[NTRIC C_IC

C9 18,983 VHL 4.400 OLA 97.9_ RAL 99.71 RA0 |587.| V[L 11.|64 PTH 1.10 VHP 6.901 0PA -11.30 RAP 94.38 [CC 1.3187

LNCH AZNTH L_H T|N[ L-| TIN[ |N_ LA7 IN| LONG IN_ RT A$C IN| AZMTH |NJ TIN[ F_ CST TIM IN| _ LAT IN| _ LONG

SS.eS 16 54 11 4108.40 o18.06 179.64 310.85 8|,41 18 Z 40 3508,4 -19.66 171,97

116,38 Z3 _ SG 1849,04 -18,05 _1.04 $10,|4 81.41 Z3 58 5 1349.0 o19.85 84.$8

_3._5 16 54 lZ 410|.40 -l_.O8 |79._ 310.|S 81.4l |9 I 40 3908.A -19.66 171,97

116.39 Z| _ 56 194_,04 -18.08 |1.04 310.84 61.41 19 51 5 1SAg,0 -_9.65 84.58

89.69 18 54 11 410|,40 -_.08 i?|.Ad 310.|S 61.4l IB Z 40 3908,4 -19.66 171.97

118.35 Z3 • 96 Z|4|.04 -_.05 |1.04 310.|4 61,41 13 5l 5 1949.0 -_9.65 84.38

O|FFERI[NY|AL CONRI[CTJON_ NJO-C(_J4E_[ [mrCUTION ACCURACY ORBIT D(T[RN|NAT|ON ACCURACY

yD_ .7387 TRA-|.9_|O TCS-3. SJ 98 |AU .|_|| _GT 3_03.4 _AE _|._ 893 199.9 3T i|64.8 SR _4 .S S| 185.1

ROE .Z01| RRA -.0491RC3 -.731| FAU .OSet8 _T .8?8| RRF ._3§ RTF .9150 CRT .8698 CR8 -.9848 CSY -.9388

ro£ .9161 FRA -.Eg?| FCS-Z.SI|? BIND 11168 S_ 3_|5.7 1_9 .3613 R19 .9107 L|A 1118.0 XSA 156.Z $$A II.Z

DO[ .7139 ImA 1.9117 8C3 9.98|3 rSP -eSl SGl 3|51.0 $C_ 9Z9.| THA 9.OZ ELI |187.6 [LZ 1_8.0 ALF 11,51

_ALINCN OAT[ NAY I_ 1_N_4

_[LIOCENTRIC CONIC

RL ISI.IS LAL .00

RP 107.88 LAP -.4|

RC 140.1|S GL |.91

PLAN[TO(:KNTRIC CONIC

¢3 17.743 V'NL A,111

LNCH AZNTH LN|N TIN[

?4.98 10 S 341

105,44 11 |

7A.S| 1| 9

IOS.AA I1 |

110.00 0 Jl 43

|10.O0 II J I_

DIFFERENTIAL CORRI[CTION_

T01[ .49_3

RO[ .190_

ro[ .L,o£s

8o[ .4774

rI._GHT TIN[ IAD.DO

OI|TAN_[ 411.354

ARRIVAL OAT[ 8[P 19 1964

LOt. 131.50 VL L_.IM? GAL -5.|7 AZL I_.|7

LOP _.37 VP 37.|L_ GAP |.8$ AZP 91.17 TAL

GP -_0.0_ ZAL 13|.!| ZAP 141.10 [T3 _17,|1 ZA[

198.07 SlAA 118.86 £CC .ZOl01 INC I.331_ vl 19.478

• 05.17 TAP 43.15 RCA 101.86 APO 154.78 VZ 35.134

11|.18 EYE 105.1| ZAC 47.IZ,[TC _7Z.68 CLP-154.01

OLR 31.|R RAL |1.99 8AO 65|?.7 V_L 11.795 PTH 1°09 V_P |.06_ 0PA -S.S| RAP 98._9 [CC 1.1910

L-! TIN[ IN| LAT IN| L_NG IN| 8T ASC IN| AZ14TN IN| TIN[ PO CIT TIN |NJ _ LAT IN| Z LONG

3_t4._ -I_17.78 Ill.Of 319,I| 6_.|7 19 |0 30 3_94.1 -IS.TO 153.51

3111,14 -_.7| J03._O 319.17 ||,|G IZ 98 SI 1511.Z -IS.88 86.15

38_4._ -_.71 Ill.O? 3I_.1| ||._7 19 10 90 9194.1 -lS.70 153.31

3111.£4 -_.76 103.90 319.17 GG.|| tl 58 31 Z911.l *ZS.68 98.15

1745,91 *AI.D_ 7t.03 311.41 ?4.94 0 59 16 1|AS.5 *31.81 69.15

33_0.89 °14._ 114,9| 91S,_ S|._ 11 5? 49 t?ZO.9 -18.97 108.08

NI0-¢O_IM[ [X[CUTION ACCURACY ORBIT 0[T[RNINATION ACCURACY

TRA-I.349| TC3-3.|383 BAU .|4|_ _GY 400|,1 I_ |1|.7 SG3 111.8 ST 8_9;4 |R 106.3 $8 160,0

RRA -.0_ Re3 -.1_$ rAu .038_ RRT .|?_? RR_ .9?4? 8TF .9111 CRT .TSlS CR8 o. SgG? CST -.9039

FRA -,IL_I FCS-I,|?_I |_P 1154| _ 4099.1 R_$ ,95A| R|9 ,9|49 LSA 914.7 MSA J47.4 $$A 19.7

IMA 1,34|4 |C3 4,00|4 FSP -|91 |G| 4044.9 |91 1_,| THA ?.90 [L| 9|_.0 (LZ ]94.Z ALF 10.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUNCN DATE NAY IZ 1964

NELI(X[NTRIC CONIC

RL 151.15 LAL .00

IP |OT.SZ LAP -.ZZ

RC 142o394 GL 4,03

PLANCTOCKNTRIC CONIC

C3 1l,?18 YHL 4.O69

LNCH AZNTH LNCH T|M_

SO.G0 El ]e 4

90°00 ID || 44

|00,00 23 16 A9

100°00 |9 53 41

110.00 1 Z? _1

110.00 1'0 3 16

DIFFERENTIAL CGI_Ri[CTI(_LS

TOE .2461 TSA-l.3459

RDE o124? RRA -.O297

FDE ,05SZ FRA -,1949

80[ ,2731 liRA 1,3461

fLIGHT Tile[. 14Z.O0 ARRIVAL DATE OCT 1 1964

DISTANCE 419.249

LOt. 231.30 VL 26.996 GAL -5.66 AZL 89.39 HCA Z01.29 SNA 128.A5 [CC .Z0166 |NC .6141 V] 19.478

LOP ?2.59 VP 37°?t5 GAP ?.10 AZP 90.37 TAL 203.61 TAP 44.90 RCA 102.55 APE) 154.34 V2 35.146

GP -Z3.?Z ZAL I37.J8 ZAP |44.75 ET$ 320.51 ZA[ 129oS7 [7[ t01.90 ZAC 51 .47 [TC 271.90 CLP-155.02

DLA 27.43 NAL

L-I T|N[ IN] LAT

3291.63 o24.70

3997.11 -13.45

2902.e0 -26.00

3391,57 -|2.40

230_.49 o33.6#

3531,43 -7.28

TC3-4.Z252 6AU .6491

RC3 -.1417 F/_J .03959

F¢3-3.0957 69P 12875

6C3 4.3300 FSP -712

93.56 RAO 6367.7 VEL 11.752 ffTH 2.07 VHP 5.966 OPA -I.27 RAP 98.22 ECC 1.275]

IN] LCNG |NJ NT A$C IN] A2NTH IN] T|I4( PO CST TIN [NJ 2 LAT |NJ 2 LOtAG

117.|1 320.53 ?5,69 22 10 56 Z'691.8 -26.42 108.66

143.|6 317.13 65.9? Z0 13 Zl _O97.1 -18,56 135.87

69.29 321.37 79.06 24 5 11 2302.6 -_9._Z 80.T0

131.70 315.62 62.56 ZO 53 Z 2961.6 -13.97 124.?4

QO.09 322.32 85.18 Z 9 24 1905.5 o34.18 50.85

126.37 312.56 56.51 21 Z 8 Z931.4 o11.63 llS.g8

N|0-C._LJR_M_[W[CUT|(_4 ACCURACY (_IQBIT O[T[II_IINAT|ON ACCURACY

$GT 4112.4 SGR 37113.4 $93 219.6 ST 731.? SR 176.1 SS 71.8

RRT .6746 _ ,1_03 RTF .9090 CRT .5466 CRS -.6503 CST -.8670

4|3|.6 923 ,3333 RI3 .910? LSA 741.1NSA ]A6.7 SSA 29.7

SGI 4142.? _ Z?4.Z THA 6.95 ELI 738.3 EL2 146.1ALF ?.60

LAUNCH DATE NAY 12 l INS4 FLIC_AT T|I4[ 144,00 ARRIVAL DATE OCT 3 1964

HELIOCENTRIC C_ql|C 0|STANCE 4_4.| 33

RL 151.15 LAL .DO L(X, 231.30 VL 26.6£4 GAb °5.34 AZL 69.92 HCA 2134.51 SNA 128.04 [CC ._0239

RP IO7,79 LAP -,03 LOP 73.91VP 37.762 GAP 7.39 AZP S0.07 TAL |OZ.03 TAP °46.34 RCA |02.13

RC 144,599 GL .32 GP -tZ,341ZAL 136,1? ZAP |47.7| [T6 3ZZ,IN_ ZAE 130.30 EYE 199.11 ZAC 5A.87

PLAN[TOCENTRZC C_|C

C3 15.972 VHL 3.996 OLA 13.66 RAL 63.91 RAG 6317.6 VI[L JI.?Z0

LNCH AZNTH LNCH T|NE L-| 7JM( |NJ LAY ZNJ LONG |NJ RT ASC

S)O.O0 t£ 40 36 30£],67 -17.66 IM.O0 321,S0

90.00 IS 3 11 $946.42 -2.09 137.74 315.56

100.OO 0 £5 40 2699.?6 -_9.74 74.29 321.76

100.00 19 5 3 3?44.56 -6.40 142.lG 314.67

110.00 Z 1£ 19 2362.57 -34,11 16,61 311.6£

110.O0 19 SA 49 $639,31 -£.65 131,79 311.35

O|FF[RENT|AL CCWRECT|(_A9

TOE ,036S TRA-I.3503 TCS-4,S4?_ 6AU J,O0|6

RD[ .10?2 _A -,0_4 RC3 -.6399 FAU .0p04S

FD[ -.0896 FRA -.1637 FC3-3,£763 6SP 13799

90[ .]222 6RA 1.3306 6C3 4,S609 FSP -779

PTH Z,06 VHP 3,944 OPA Z,05

ZNJ AZI4TH |NJ T|14£ PO CST T|N

64.73 23 31 19 24£1,7

6_,_6 19 6 57 $346,4

66.79 I I0 37 L_396.9

80.74 L_0 7 3Z $149.6

91.77 Z 51 5Z |76_.6

53,6| ZO 35 39 3053.5

N|O-C(_R1M[ [I_CUT|0N ACCURACY

SGT A£7G._ _ 53A.9 S(,3 ZZ?.6

RRT ._73_ _ .64_5 RTF .9108

$t._ 4309.5 R_3 .2961R]3 .9127

$91 4_|.7 $GZ 256.1 THA 6.Z6

[NC .0750 VI ZS._76

APO 153.93 vZ 35.157

ETC _71.25 CLP-]56.t0

RAP 100°22 ECC 1.2629

IN] Z LAT IN] 2 L(3_qG

-26.30 89.3T

-11,64 150,90

-26.86 65.46

-10.25 135.49

-33.32 39.76

-?.tO IZS.SA

_6|7 0ETERNINATION ACCURACY

ST 650.Z SR 155.0 $3 66.8

CRT .2234 CNS .6705 CST -.4269

LSA 652.Z NSA 166.5 S_A 35.2

ELl 651.Z EL2 ISO.9 ALF 3.ZZ

LAUNCH 0ATE NAY 12 J964 FLIGHT TIN] JAS,00 ARRIVAL DAT£ OCT 5 IS64

ffELIOCE_TRIC C(_IC 0|STAK[ 430,013

RL 191.15 LAL .00 LOL Z31.30 VL 26,793 GAL -5.0| AZL 90.34 NCA _07.7A _A 127.63 ECC .20325 INC .3403 Vl _6.A71

NP 107.76 LAP .19 LOP 7_.04 VP 37.7_9 GAP 7.60 AZP 69.70 TAL Z00.43 TAP 46.17 RCA 101.69 APO 133.36 V_ 35.169

RC ]46.?09 GL -Z.SZ GP -16.74 ZAL |$4.02 ZAP 130.19 ITS $24.44 ZA_ 131.00 ETE |_.63 ZAC 57.38 ETC Z?0.65 CLP-]57.Z0

PLAN(TOCENTRiC C_|C

C3 1_.369 VHL 3.620 DLA Z_.93 RAL 97.?3 RA0 6567.6 V[L 11.694 PTH _.06 VHP 5.964 DPA 4.64 RAP 102.29 ECC 1.25_9

LNCH AZNTH LNCff T|N[ L-| T|M_ |NJ LAT IN] LON_ |NJ RT A$C |NJ AZNTH |NJ T|N[ PO CST T|N |NJ _ LAT |NJ 2 LONG

90.00 23 ZS 17 2970.93 -£6.3Z 67.00 322.09 90.12 24 17 S 22?0.6 -2Y.$9 76.$5

9(3.00 17 31 34 4079.96 -S.SS 165.27 3|3.61 61.9_ 16 39 34 $479.9 -7.56 156,58

IO0.O0 1 6 $4 2593._1 -Z9.99 94.$3 S_Z.05 61.69 I 51 |? 1963.4 -29.24 55.60

IO0.O0 |6 39 l| 396£.39 -2.30 146.37 313.06 IO,Zl) |9 43 3? 3£62.6 -6._5 142.00

l_O.O0 2 46 Z? 2_57.|3 -33.6£ 40.76 $_|.71 99.39 3 _4 4 |$57.1 -32.34 31.76

110.00 16 |7 51 3741.58 .71 |37._J $|3,07 33°61 ZO ZO 12 3141.6 -3.77 131,17

0IFFERENT|AL CCIIRI[CT|ON6 N|0-C_J_I[ [vlrCUT|Oi ACCURACY QQB|T OETERNINAT|ON ACCURACY

?DE -.O373 TRA-I._774 TC3-4.6315 6AAJ 1.0OO0 6GT 4_3.5 6CdQ 4_7,6 S_3 219.9 ST 611.? S_ 163.1 69 113.2

RO£ .1111 RRA -.0100 RCS -,36_1FAU .0STl] I_IT ._44_ RRIr .6131 RTF .SK)06 CRY -.0447 CRS .26]_ CST -.2843

FO[ -.1394 FRA -.Otl.541FCS-3._179 DIP | 3L_O| _ 43|1._ RZ3 ._7t36 913 .90_A LSA 613.? NSA 192.1 SSA 36.6

8OE .11 ?2 MA |.2774 9CS 4,9970 FIP -(MI9 99| 4903,4 6(,*_ _S0,3 YHA 5.5| EL| 91_,S EL| 16Z.6 ALF ]79.27

LAUNCH DATE NAY |Z 1_4 FL|G,14T 7914[ 148.00 ARR|VAL DATE OCT ? 1664

H(L|OC[NTRIC C_|C O|STANC£ 435._76

RL 151,15 LAL ,_

RP 107,12 LAP ,$3

RC 146,943 GL -4,?0

PLAN_YOCENTR|C CON|C

C3 JA,SG£ _ 3.933

LNC_ AZNTH LNCH T|N[

60.00 0 lO 6

_0.00 17 |£ A£

IOO.00 I A_ 3£

1_O.OO 19 I_ 59

1]0,00 S 14 31

I|0,O0 16 ? 9

LOt. J_t .30 VL _11.1_3 GAL -4.9? AZL 60._1HCA _10.96 SNA 1£?._4 ECC .L=_04_5 INC ,S794 V| 26.4 ?6

bOP 6_._9 VP 3?.1_3 GAP 7.95 AZP 69.4_ TAL 199.83 TAP A9.?9 RCA |Oi._S APO 156._3 v_ 35.176

GP -17.9| ZAL 131.69 ZAP 15£.3_ [T9 3_5.69 ZA[ 131,30 ETE 164.97 ZAC 39.91ETC Z?O.O? CLP-158.29

OLA |_.4_ RAL t_.97 RA0 69t?.6 VI[L I|.J?_ PTH _.05 VHP 6.0|A DPA 6.69 RAP ]0A.40 [CC 1.2446

L-| T|N[ |NJ LAT _tlIJ L_i_ IN| RT A_ |NJ AZl4TH |NJ T|/4[ PO CIT TIN IN| 2 bAT IN| _ LONG

_739._? -_J.0t ?|.iN| 3_.?_ 94._9 0 36 ? _|59,3 -Z?.13 70.30

4176.$9 -.7_ 1113.M 316.79 61.69 16 ZZ 16 35?6.4 -4.50 |64.02

Z491.SR -_9.33 56.80 3££.99 95.64 _ 23 33 106|.3 -ZS.2Z 48.18

$949,37 ,AS 159.34 319,14 (SO,l| |6 Z9 49 3349.6 -3._3 |46.6]

_11_.43 -$_.?? 34.J_ 3£1,0E 100.32 $ 31 4 137Z.4 o31.00 25.52

3_11.£3 3._ 14|.0£ 314.31 33.96 L_O l0 39 3El|.| -1.|1 134.6]

N|0-C.Ot_6_ [X[CUTJCN ACCURACY ORBIT O[T[ilrld|NAT|oN ACCt,_ACY

_T 4_4.? _ 4M.3 SG3 ELY.3 ST 632.9 _k_ 165.0 33 ]71.3

R1QT .6_37 /lift" .66_3 RY_ .6696 CRT -.3392 CRS .9526 CST -.4113

96_ 4406.E R_3 .2449 R]3 .9009 LSA 640,0 NSA 214 .9 $5A _5.4

_| 4401.4 9_ Z(_.3 THA 5.00 ELI 6_5.S ELZ 154 .6 ALF |74.G)

OIrF[RENT/AL CCWRI[CTi(_2

TO_[ -.|339 TRA-I.t303 TC3-5.0_94 _ 1.0994

RO[ ._]OY R_A -.00£3 RCS -.3931 rAu .05595

rOE -.2](}0 FRA -.OIX) FC3oS._$39 SIP |$353

6OE .1896 MA ],23OS BCS 5,1304 FSP -(}417
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LA_N DAT[ NAY 11 IINI4 FL|_T TJ_ 130._ ARRZVAI. OAT[ _T 9 1934

N(L IO¢[mtili C CONIC

IlL 1311.15 L41. .00

IlP J0?,6t LAp .$4

tC 150.f64 GL -I,13

PLANE T_[NYNJC (:Clt| ¢

C3 14,411 YPIL 3.71I

LNCJ4 AZNTN Lk_ff T|N[

60,00 0 41 14

IO.00 10 31 33

100.00 I Jl 41

I00.00 II II 10

110.00 3 40 ¢

110.00 II 0 111

O| FF[N[MT IAl CX_li(C T 1CA_

toll -.leO0 YliA-l.|?3| T(13-5.561? 8AU |.0303

mo[ .Ills mlA .0OIl It3 -,S410 FAU .0S311

FGI[ -.llOi FliA .0371 F(13-3.£303 IV 13147

B ,1I$3 MA 1,1751 IC3 9,3S05 F6P -M(

01 $1rAN(:[ 441 .?33

LOq. 131.$0 VL 11.64Z GAL -4.$Z AZL 90,Dt NCA 114.16 141if 116.I4 [(:C .20540 INC .9600 vl t9.470

LOP 15.49 VP 3?.l_Jl GAP 8.10 AlP 19.11 TilL. 197.11 TAP 51.40 RCA |_.?9 APO 151.60 VZ 35.188

GP -15.t7 ZAL 119,1| lap |54,1t [TS 317,04 ZA[ J31.47 (T( |13,43 ZA(: 61.87 (TC 2t6.50 CLP-156.$7

0LA Jl,ll iAL |01,1t liAO i$6?,1 V[L |1,1S4 PTN 1.0S VNP 6.011 OPA 1.31 RAP 106.57 [CC 1._373

L*| ?I1_ INJ Lilt J[NJ _ IN,,_ liT ill(: |NJ AENTN INJ TIN[ PO (:ST T|N IN_ _ LAT |NJ 2 LONG

Iltl.3? *I?._1 72.30 313.41,1 97.53 ! +S 53 ZO(_.t -26.06 33.I8

4233,74 |,?? |74,1_1 3|I.I1 6|,?$ |1 10 4? _33.? -l.OE 168.35

2377.01 -16.10 30.13 313.41 99.01 I S] 26 I???.0 -2?.05 41.16

40_0,46 1,15 |S?,23 31?,462 30.1$ IS) 11 IO 34+0.5 -1.13 150.71

2100.H -3|.17 211.N $12._0 103.34 4 15 +I 1500o? -26.61 20.38

$II16. SO S.60 144,_ 3| 5.91 S6.12 _ 4 49 3341,9.6 l.le i 37.86

N|O-C(X_SI[ [X[¢urIoM ACCUAACt ORIZt D£TERN|NATION ACCURACY

_T d41?.9 _ 4441,.1 4663 215.2 ST _08.9 SR 170.2 $S £_'5.6

mlT .?t95 N_ r .64?1 liTF .6192 CRT -.5161 CR$ .6_13 CIY -.S577

_AI 4310,1 f_3 .1104 liJ3 .1002 L.$il ?09.0 NIA 124.9 liSA 34.0

_J 4301,1 Ik_ IM.4 ?HA 4,56 ELI 193.9 ILl 131.9 ilLF J?| .71

LIlUNCH OAT[ NAY it |144 FLIGHT TIN| |S2.1X} AII_IVAL OAT[ OCT 11 1964

N(LIO¢[MTIiI¢ CCN|(: O[6TAkMC[ 447,577

liL 131.16 LAL .DO k_ 131.30 V k tl.Sll GAL o3.tt AIL ll.t0 HC_ IIF,43 S_il |_,a6 [(:C .roll9

RP |OF.if LAP .73 LOP t1.72 vP $?.lJ_ GAP 1.35 AlP 01.0$ ?AL 195.56 TAP 53.00 li(:A 100.31

R(: |33,069 GL -6,Sl GP -14,43 Z_L ]26,43 lap ISS,16 [Yl $17,_F3 l_[ 131,51 IT[ lt2,|6 ZA(: 41,3.25

PLAN| TOC[NTII / (: CON|(:

C3 |4,033 _ 3.74I OL.il 14.20 liAl. J04.1kB liAO 6$6?,1 Vl[L ||.637 PTN _.04 VHP 6.16S OPA 9.eO

LNCH IlZNTH LNCH T|N[ L-I TIN| |NJ LAT IN| _ |NJ lit A_ |NJ AZMYH IN| TIN| PO (:IT TIM

IO,DO ! 9 J_ 25t0.?1 -L_.56 14.?3 324,?_ 100.141, I St 40 llflK).?

IO.DO 141. 31 4 4311.341, $.111 lYl.lli, 319._16 41,1.13 141, $ 3 37|9.41,

lO0.O0 ! M 13 1304.01 -1?,?0 43.41 324.54 101,71 3 |I 4? 1704.0

IDO.O0 11 4 Sl 40111.4t 4._0 |I0.SO $19,40 60.4t 11 J? St 3441,1.3

110,00 4 3 33 1037.S.. e -SO.M 14._4 _3.?0 105.tl 4 3? 31 1437.5

liO,DO 11 S6 lO FFDO,?$ ?,St 146,?1 _17.?1 $6,56 Z0 1 31 3320.?

lt_C I.iS*?3 Vl _1.4?*

APO 131o60 v2 35 161

I[TC IM.94 (:LP-160.43

OlFFtN_NtJilL (:MI[CTIOMI MIO,COURK [mrcuT|OM A(:(:_lA(:Y

YO! -.3541 ?IiA-|.IDO? Y(:$-3.1_?5 |AU 1.0969 lIT 4576.$ _ 434.6 SG3 311.8

RO( .1111 ml_ .0136 l(:$ -,S$16 F_U .0S1?3 _IT +.?70£ mY .lOtl li1t" .6163

FO[ -.3304 IrliA .0_ll F(:$-$.|11S 2V 141,41 JK41 4S11.1 R_3 .Ill0 113 .6111

_O[ .3734 MA !.1001 41,(:3 5.1316 IrlP -674 41,01 45_0.9 466_ 377.7 THA 4.22

liAP 101.10 £CC 1.1310

IN| I LAT IN| I_ LONG

-I4.19 98.4t

• 10 l?l.OZ

-Z§.II 37. l_'

• 93 154.06

-||.El 1_.0Z

3.07 140.S_

ONB/T O[TERNINATION ACCUflACY

ST 7461.1 SR 178.£ S$ 27Z.6

Cli? -.7130 CRI .6?12 CSY -.6472

LSA 79?.? XJA tZ5.l SSA 33.Z

ELl ?73.9 ELl 111.3 ALF 170.17

L_O_CN O,lyl" NAY 11 1_i4 FLIGHT 1114[ 154.00 ARR|VAL OAT[ +OCT 13 1964

H[LI(X[NTIllC CONIC

Ill 151.15 L&L .00

IlP 10?.64 LAP .61

lC 155.15| OL o10.01

PLIlNI[TO¢[NTR|C CONIC

C3 13,19_ VHL 3.?0|

LNCH AZNTff LNCH T|N[

_0.00 | 35 41

60.00 J_ 44 5li

100.O0 3 3 11

100.00 11 3_ 39

110.00 4 15 53

It0.00 11 33 541,

OlFF[#[_t|+L COI_[CYJO_I

TO[ -.443| Tliil-I.O|J_O T(13°3.6414 IA_ 1.0741

IlO[ .1106 mill .0_4 li(:3 -.510] F4U .0494_

FD£ -,371? Fliil .1444 F(:3-3.1356 46&P 145511

BO[ .4411 Mil 1.0113 1(13 3.1_43 FSP -_3

0/ITANC[ 453.408

LOt. Z$|.30 VL Zl.$12 GAL -$,59 AlL 81.40 HCA II0.66 SNA 116.08 [CC .20813 INC 1.4025 vl 28.4?8

LOP 91.941, VP 37.594 GAP t.1| ilZP 11.94 TAL |93.9_ TAP S4._0 RCil 88.64 APO 151.32 v2 _5.206

GP *J3.1| ZAL 113.t3 lap 157.$? ITS 321.$8 24[ 131.61 IT[ 191.09 ZAC 64.61 [TC £68.31 CLP-161.4?

OLil 12.36 liAL |O?.+l RA0 1317.5 V[L 11.623 PTH 1.04 VNP 41,.258 0Pil 10.62 NAP 111.08 [(:C 1.Z£_S

L°| TIN[ /NJ LAT IN| LONG IN| RT ASC /NJ ilZNTH |NJ TIN[ PO CIT TIM IN| 2 LAY IN| 2 LON_

2521.45 *I$.lr_4 41,1.41,9 3241,.11 10+,45 + I? 4l 1911.5 -£3.6_ 53.??

43741,.12 3.71 111.95 321.9r 61.33 17 ST 56 37?8.2 £.00 175._6

12_1.?0 -26.71 40.11 $25,93 103,_4 3 40 40 1638.7 -24.53 $_,69

4|36._ t.73 163,13 32|.44 SO,_| |9 I 35 $536.2 _.79 15?.06

1_10.46 -19.53 _0.11 325.00 1Ol.0l 4 51 53 1380.5 -_6.11 IZ.|?

3967.11 9.26 141.17 319,_0 36.1S _O 0 4 3367._ 4,64 14_.66

NIO°CC_MII_[ [X[CUTJCN A(:(:UR4CY CRB|Y OETERNINATION ACCURIlCY

_GT 441,41,t.4 6CAI 429.3 SG3 20?°6 Iy 651.9 IR 167.2 S$ $_6._

•liT ,?3_13 lilff' .??00 liYF ,t977 CliT -.1ll6 CRS .9614 CIT °.7419

S_ 1_16.1 _3 .lSSl RI3 .1684 LSA S)00.9 mS_ £19.? ssA 3£.!

IGI 4177.l _ It41,.6 YHil 3.80 EL| 166.1 EL2 103,O ALF 166.$$

L_UNCH OilT[ NAY I| 1_4 FLIGHT T|N[ |96.DO ARR|VAL OAT( OCT |5 1964

H[L|O¢(MTIiIC (:OMJ(:

RL 151,1S LAL .DO

• P lO?.6l kilP I.J0

Il(: 157.£31 OL -lJ.ll

PLIlN[T_CENTNI(: CONIC

¢3 13.4|5 _ 3.1ki$

LNCH IlZNTN LNCN TIN[

I_,DO £ 0 43

Ira,DO |41' 40 31

IDO.DO 3 I? 23

i00.OO 1? 341, 33

110.00 4 4? _l

110.00 141, 33 11

OIFF(R(NTIAL ¢alRI[(:T|GNII

TO[ -.5303 Tli4 -.1111 tC3*l.0Sl_ _ |,0e_2

• 0[ .1154 tma .O31l W(:3 o.3OI5 F_U .04?$5

FOE -.4069 rliA .1_6 F(:3*3.OSSI 41,1P 14734

!_[ .3431 MA .IL_J 8(:3 41,.0733 KiP -11441,

D|ITANC[ 431.22?

LO_ _I.SO VL _.413 GAL -3.11 AlL t1.58 HCA 133._ S_A 115.70 (CO .10973 INC 1.5819 vJ _9._78

LOP tS.11 VP $?.$10 GAP 1.8? AlP 1_.6t TAL 1t2.31 TAP $6.1t R(:A 98.34 APO 132.07 VE 35.E15

GP -11.|6 Z&L l_0,?_ ZAP J M.?? (741,)_,01 ZA[ 131.13 (T( |_0.11 ZAC 63.83 (TC 267.12 CL@-161,48

OLA 10.31 liAL |01,_4 RAO 63_?.3 V_ 11.41,|0 PTff 1.03 YNP 6.31| OPA 1|.41 RAP 113.39 [CC |.lEO8

L-| TIN| |NJ LAT |NJ L_NG IN| lit ASC |NJ A_4TH |NJ T|N[ PO CIT TIN |NJ E LAT IN| £ LONG

14_1.J_ -14._4 $?.33 31?.87 104.42 £ 41 44 1851.3 -l+,4_ 48.56

44_11_.11 ?.41 115,0| $24.25 41,1,11 17 $4 43 34132.3 3,?4 178.32

I|?_.IIII -13,41,? SO,6? _17,_6 105,41,? 4 3 41 1378.9 -_3.14 18.?1

41li46.11 to40 111.41 $23.71 41,1.11 19 I 41 35tt.9 4.50 158.85

ll_?.liS -L_1,$9 141,,41,3 _6,3_ |0_,69 3 |9 4d 13£?.8 -Z$.41 8.?t

4010,141 10.41,41, |5|.41,1 3_1.£4 5?.39 ZO 0 2 3410.? 6.49 1a$.25

M|0-C_AIIM[ [X[CUT|_N &(:(:UNA(:Y 01117 0EY(RI4ZNAT/OM ACCUliACY

IN;T d741.6 _ 424.? 663 _01._ ST t4t.I S_ 197.| 35 355.6

II_T .?0_S RNI r ,?_16 liTF .41,141,? CRT -.8141,41, CR6 .9t19 CST -.1071

476J.I R_$ .1340 RI3 .41,173 L$A 1009,6 NIA 211.5 $$A 3Z.t

_1 4?52,| _ SOI,I THA 3,1Z (L| 1t5.2 (L2 84.8 ALF 168.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUqq4CH OAT[ NAY IZ 1964 rLlrdlT TIN( 156.00 ARRIVAL D&T[ 0C?17 1964

_[LXO¢ENTRZC CONIC

RL 15J.13 LAL .00

RP I03,5t LAP 1.88

RC 158.8i30 GL -12.YS

PLAI_YOC(NTRJC CONIC

C$ 13.116 VHL 3,651DLA

LNCN AZNTH INCH TIN( L-! FIN( |NJ LET

80.00 Z £5 JZ ZSB0.3? -83.3J

IN).O0 1i SD 13 4483.47 D.OI

100,00 $ $0 55 ZItS.ZO -14,51

100,00 17 55 14 4Z$5.OY f,67

il0.O0 5 8 Z It?l,l? -87.80

110.00 11 53 35 4052.$? 16,38

DIrF[RENT|AL _R(CTIONI

TO( -.011£ TRA -.I]79 TC$-6;tSZ4 6AU ].]037

ROE .1500 mlA .0413 RC3 -.SO O¢ FaU ,04$ZE

FOE -.4318 FRA ,_484 FCS-_.I4J�_ ISP 15036

80( .6SI ? MA .6186 BCS 6,_724 FSP -633

LAU_.J4 OAT[ NAY ]2 ]064

OISYAM¢( 465.032

LOL _|.30 VL 26.405 GEL -Z.SZ AZL 91.74 PiCA 223.14 _A 125,34 [CC .21150 INC 1.3413 Vl 29.4?9

LC4 e 86,45 VP 37.5_6 GAP 9.]S AIP _J,6] TEL ]_,62 TAP $7.7_ RCA 86,83 APO 151.64 V2 $5,_tZ

GP -11.26 ZAL 117,AHi ZAP 140.04 [TS 3_1.88 ZA( 131.65 (T[ ]66.45 ZAC 66.91 ETC 897,89 CLP-IG$.4_

6.91RAL 116.58 RED 6367.S V_L 11.401 PTH Z.0S mP 6.438 OPA ]Z.0S RAP 115.33 (CC 1.£1Y0

|NJ LONG |NJ RT A&C |NJ AZNTH |NJ TIN( POCST TZN |NJ f LET |NJ 2 LONG

$S,$5 36_,7? 106,|4 3 5 ]l 1Y66,S -61.15 45.75

167.95 326.?0 65.04 l? 5£ 58 3183.5 5.37 181.19

36,10 3£9,45 107.56 4 26 16 IS]S,2 -21.94 25.09

IH.18 326.f£ 61,67 16 5 49 _r_SS.l S.II 192.52

IS,ZJ 3J6,41 111.55 $ 40 _ 1£78,7 -24.03 5.56

153.89 524.?B 53.86 eo t 8 $452.4 6.05 14?.4Y

MZO-C_U_ [vlrCUT|ON ACCUI_ACY ORG|T O(TER_4fNAT[ON ACCURACY

SGT 49_4.5 JAN 4_,_ $63 _98.? ST 1060.0 _ _06,4 S] )_4.5

_T ._kJ9 _ .M?8 RTF .69_ CRT -.9436 CR$ .9542 CST -.6525

_d_ 4843.0 _$ .1149 R13 .6975 LSA 1131.3 NSA 20_.0 99A $2.7

$GI 415£,8 IG_ $15.9 THE 3.37 ELI 1077.6 EL2 67.2 ALP 1_9.55

FI.IGI_T TIME leO.IX) ARRIVAL DATE OCT 19 1964

ffI[L|OCENTR_C C_IIC O|$TANC( 430.9_$

R_ 151.15 LAL .00 L_. _ll,3_ VL £6.$46 GEL -£.41 AZL 61.89 _ _0.36 _1_ 1_4.67 ECC ._1 346 ]NC ].8853 vl 2_.4Y8

RP 107.57 LAP 1.4S LOP 101.44 VP 57.491 GAP 6.40 AZP _J._O TAL 188.96 TAP 59.33 RCA 98._O APO 151.65 V2 $5.229

RC IGI.SSS GL -15.86 GP -10,53 ZAL lid.SO ZAP 16|._? (T$ _.34 2AE 131.63 [Y( 18_,77 ZAC 67.88 (TC _68.?0 CLP-164.45

PLAN[TO¢(NTR|C CONIC

CS IS.01_VtAL S.508 DLA ?._9 RAL 115.41 IAO 1597.5 V_L 11.595 PTH _.0S VNP 6,3_ OPA 18.49 RAP 116,11ECC 1._142

INCH AZNTN INCH TIN( L'| T|N[ |NJ LAY |NJ _ IN| RT ASC |NJ A_4TH IN| T|N[ PO CST T|N |NJ 2 LAY IN| 2 LONG

_0,_ _ 46 16 E344.40 -L_'_.4_ 49.M 351.91 107.67 3 _8 Z3 |T44,4 -18,87 42.19

_0,00 11 34 48 4555.00 10.57 180,38 $_9.41 65.58 l? 5_ 82 3988,0 t.94 183.98

100.00 4 X4 9 8070.76 -23.45 _.41 531.57 10_.06 4 46 40 ]430,6 -Z0.65 21.75

100.00 1? $4 40 4_11.85 11.43 131.94 3_9.94 6_,_| 19 6 2 3_81.8 ?.66 165.1_

II0.OO 5 SO L_ 1|1L$£.£3 *_6.00 I0,JP_ )$0.49 1|5.01 6 0 54 1_32,2 -_2.66 2.65

110.00 18 54 57 40_$.14 13,83 |54.14 _?.35 38,43 _0 3 10 $463.] 9.57 149.65

O|PP(_[NT|AL C_Jfl[CT|ONJ NJ0-_[ (X(CUT|ON ACCURACY O_SlY O(T(NN|NAT]ON ACCURACY

TO( -.70?$ TRA -.?04_ TC$-6.4.e_O BJM_) 1.1_18 _T 4_04.| _ 4_.6 6GS 184.4 ST |18].8 _R _15,4 S$ 432.4

ROE ,154_ NNA ,0317 RCS -.49_4 FAAJ .043]) IMT .6_39 N_ r ._475 RTF .8975 CRT -.9303 CR$ .9455 CST -.8967

POE -.45410 PRA ._INHI F¢_-_.8184 61M D 15316 _ 49_.3 N_S .0_8_ Wl3 .8877 LSA I29|.8 NSA 19_.1 $$A 32.8

60r ,7_O_ _A .?0_1 8C_ 6.44?6 P_ *_Z $G] 4911.5 $G_ S28.3 THE S.J4 ELI 1_00.2 EL2 51 .1 ALP 169.95

L_UNCH DAY( NAY 12 1964 FLIGHT TIN( 16_,00 ANRiVA_ DATE OCT 21 1964

124.92 ECC ,_159D

60.90 RCA 9_.Y5

166,20 ZAC 68.T9

|NC _.DI68 vJ _9.476

APO 151.48 v_ 35._35

ETC 269.15 CLP-IGS.ST

NE_IOCEMTRIC CON;C OZSTANC( 4?6.396

NL 151.15 LAL .00 LOt. ZSI.30 VL Z$.286 GAL -1.98 AZL 9_.02 H_A ZS3.62 SNA

RP 10?.55 LAP 1._2 LOP 104._0 vP 57.45? GAP 6._ AZP 96°80 TAL 187.28 TAP

NC 193.358 GL -14.91GP -9.6_ ZAL I]1.23 ZAP 1_Z.42 [TS $_9.ZZ ZA( 131.63 (T(

PLAN_TOC(NTR]C CON|C

C$ 1_.803 VHL $,585 OLA 5.49 RAL 116,37 RA0 i567.3 V(L 11.586 PTH Z,03 VNP I,?14 DPA 12.80 NAP 1_0.50 (CC 1.2184

_NCH AZNTH LNCN T|N( L'| T_N( ]NJ LET |NJ LON_ |NJ RT A$C ]N_ AZNTH [NJ T|N(

90.00 S IS 19 2262,|S -_1,$7 46.45 $34._9 109.03 S 51 31

90.00 14 $6 Z_ 4581.t6 12.03 193.61 33_,33 64,13 l? 52 44

I00,00 4 37 _1 ZO_I.0t -_2,31 £i,11 333.93 110.43 5 11

10(3.00 17 55 I 4387,97 18,98 ]74.50 $31,87 6Z.81 19 ? 9

110.00 5 SI 45 1786.Z1 -24,_0 7.34 SS_.81 !14.32 G _1 33

110.O0 1$ 57 e 4133.61 15,_6 158.40 $_0.5_ 59.04 20 5 59

OIFP(R(NTIAL C_R(CT|_$ NJD-C_U_I_ (vlrC_T|_N ACC_ACY

TO[ -.?958 TRA -.51104 TC3-8.5756 8A4./ 1.1373 $GT 493_.? _ 4£3.6 SG$ 190.1

RO( .1598 RRA .04_'0 RCS -.48_8 FAU .04106 _QT .5J_? NNI r .SOTS RfF .8961

POE -.4941 PRA .$433 FC3-_,7541 9SP 15600 SC4J 4997.7 R'_3 .0659 RI3 .6984

60[ .8110 MA ,5131 8C3 t. 5915 PSP -ill $GI 4986,_ $G_ 3S4,8 T_A Z.93

POCST TIN |NJ Z LAY INJ 2 LONG

168_.1 -18.58 38.89

3961.7 8.46 186.T5

1421.1 -J_.35 18.63

3728.0 9.1T 1_?._Z

1188.Z -21.3] 359.95

3553,6 11.06 151.85

(_6]T OET(_41NAT]ON ACCURACY

ST 15|_.0 SR 2_4.2 S] 498._

CRT -.9547 CR$ .9558 C�T -._1_4

LSA ]398.8 NSA 182.4 $$A $Z.8

ELI 1330.5 EL] 38,5 ALP 170.44

LA_qCH OAT[ MAY 12 15N_4 FLIGHT TIN( 164.00 ARRIVAL OATE OCT Z5 1964

H(_IOC(NTRIC C._4|C

RL 1_1.15 _AL .00

RP 107.93 LAP 1*79

RC 195,_88 GL -15.8_

PLAN(TO_[NTR|C CON|C

C3 1t.$_8 v_b $.587

LNCN AZNTH _NCN YZ_

90.00 3 37 18

90.00 16 56 4S

100.00 5 0 35

I00,00 17 59 ?

110,00 9 IS 15

110,00 18 59 5$

01PPENI[NTIAL C_RECTION$

TO[ -.88£9 TRA -.4449 TCS-t,I?94 8AU 1.15_1

RO(' .1439 RNA .07_6 RCS -.4714 PAU .03502

rO( -.5177 rRA ,3895 PCS-2.6Z46 8$P 15836

80[ .9041 eRA .4506 8CS 6.6_60 FSP -597

O|$TANC( 48£.336

LCL. _1.50 VL L_,J)_ GAL -1.56 AZL 9_.14 NCA Z36.84 _A 124.27 (CC .21794 INC _.13P4 vl 29.479

LOP ]08.15 VP S?.4L_ GAP 9,J_ AZP M,SS ?AL 185.6] TAP _.47 RCA 9?.18 APO 151.35 v2 35.Z41

GP -8,_8 ZAL JOY.BE ZAP 163,50 [Y6 3_8,_ Z&l[ 131,6) (T( 18?.71 ZAC 69.64 ETC 265.60 CLP-166.29

OLA 4,13 RAL 1_|,4_ RA0 6567.5 V(L 1],387 PTH _.03 VPIP _,846 OPA 12,98 RAP 12_.92 (CC 1.2118

L-| TIM( ;kJ LAT |NJ LONG |NJ RT A$C ;NJ A_4TH |NJ TIME PO CST T|N ]NJ Z LAT |NJ Z LONG

224_,48 -eo,ES 43._5 336.89 ]10.24 4 14 41 1942.4 -13,5D 35.81

4630.16 13,45 |_4,46 333.4? 64.65 17 53 53 4030._ 9.95 188,53

1633.61 -21,15 £S,1_ 336.S_ IIJ,6S 5 33 29 ]3?5.8 -18.05 15.?Z

4374.00 14.$4 !??,19 335.03 65.49 19 9 ] 3??4.0 10.69 130.32

1346.$4 -25.50 4.70 355.$6 115.48 6 42 22 ]]46.3 -19.9T 55T.45

4134.ES ]9,69 ISO,?] $S$,?] 59.?2 ZO 9 30 35?4.2 1_.54 154.05

N|O-C.<_K (_I[Cu?/ON ACCURACY (_t_8_T 0(T£RN]NAT]ON ACCURACY

$GT S050,4 S_R 4_5.2 SG3 165.7 ST 1448.T SR ZSZ.? $9 502.5

F_'T .563? _ .5563 RTF .8991 CRT -._998 CR$ .9Z5_ CST -.9516

$G_ 5068._ RZ3 .0317 R|S .8995 LSA 1540.8 N�A 175.G $SA 52.?

861 5056.| $GZ 550.9 TNA Z.75 ELI 1466.9 EL2 }Z,8 4LF 170.96

1931



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19643

LAUNCH OAl[ NAY 12 1964 FLIGHT TIN( 166.00 ARRIVAL 0AY( OCT 15 1964

N(LIO¢(NTRIC CONIC

RL 151.15 LAL .DO

RP 107.58 LAP 1.85

NC 147.$61 GL -16.61

PLAN(TOCENTRIC CONIC

C3 18.810 VHL $.583

LNCH AZNTff LN_H Y|N_

90.00 4 ] 18

DO.O0 16 37 45

100.O0 5 88 34

100.OO I? S? 53

110,00 6 34 55

I10.00 18 3 ZZ

0|Fr[RKNT|AL C_N_[CYIONO

YD( -.8R45 TRA -.8N3 YC}-1.7319 8AU 1.1849

NO( .1481 NNA .0837 RC3 -.45?1 FAU .OH80

FOr -.S364 rnA .431_ rC3-8,4748 81_ 19_4

80[ .8877 _IA ,3078 It3 8.14?0 ry -3_0

LAUNCH OAT( NAY 18 IH4

01STAr[ 488.087

LOI. 831.30 VL ZI.I?$ GAL -1.|1 AZL 81.15 KA 8A0,10 811A 183.8l (CC .18050

LOP I31.38 VP 37._17 GAP 10.15 AZP 1_1.88 TAL 183,91 TAP $4.03 RCA 98.60

GR -8.?? ZAL 104,40 ZAP 104.31 (T9 318.44 ZA( 131,83 (T[ 197.17 ZAC 70,43

INC 8°8494 vl 89.4?8

APO 151.25 V8 35.846

[TC 865.05 CLP-16?.2D

OLA 1.5• RAL 114o57 RA0 9597.3 V(L 11.589 PTH 1.03 YHP 6.984 OPA 13.06 RAP 185.35 [CC I.ZlZ5

L-I TIN( |NJ LAY |NJ LOAG IN• R? ASC |NJ AZNTH |NJ T|N£ P• CET TIN IN• 8 LAT ;NJ 2 LOnG

Z195.11 -19.0• 40.15 $39.73 11|.31 4 37 57 1595.1 -16.03 32.91

4879,a0 14,84 189._ 338.83 GS.•O 1? 55 44 40?8.9 11.42 192.35

1919.98 -Z0.O0 t0.18 338.$4 111,99 5 56 3 1319.• -16.75 13.00

4410.19 15.71 178.91 $38.60 84.15 19 I1 34 _180.3 18.13 178.97

170i.00 -11.41 1.11 338,15 116.51 7 5 1l 1106.6 -18.67 355.09

4115.31 19.O8 163.09 337.11 60.48 10 13 3? 3615.3 14.O1 156.38

NID*C_u_[ (X_CU?|ON ACCURACY ORBIT D[TERNINATION ACCURACY

8GT 3|08.i IGR 417,0 _183 110.8 ST 1588.8 M 841,4 88 532.$

RRT .3ZaO N_ r .3901 RTF .8817 CRT -.9•83 CRS .•135 CST -.9460

IGe 5|18,4 N13 ,_I R13 .9919 LSA 188t.0 N•A 166.1 66A 31.5

8_| 511 5.8 J(_ 31_.I THA 1.34 ELI 1604.1 EL2 36,4 ALF 171.44

FL|_IT TIN( IIMI.00 ARRIYAL OAT( OCT 27 1964

HCLZOCENTRIC CCN|C

RL 151.13 LAL .00

RP 107.30 LAP !.10

RC 188.336 GL *17.8•

PLAN[TOC(NYRIC CONIC

C3 13.05• K 3.811

LNCH A/MTH LNCH TIRE

go.Do 4 83 H
90.00 19 3• 13

IOO.OO 5 47 It

]O0.OO 18 0 14

110.O0 • S• 48

110.O0 11 7 IO

DIFrER(NTIAL C_NR(CTIONJ

Y0(-1.0911 TRA -,1414 TC3-9.74J3 IL44_ 1.1788

NO[ .1540 R_A .0944 RC3 -.4411 F&U .03603

to( -.5OO4 rRA .4T8• rc3-8.3865 88P 1U71

80( I.IO81 emA .1TO1 8C$ 8.79£7 rip -571

D|SIAN¢( 485.817

LOL L_I,30 VL H.119 GAL -.64 AZL 88,35 _k_A 143.33 &NA 123.59 (CC .21319

LOP 114.G3 VP 3?.35£ GAP 10.$4 AZP IM1.84 TAL 181.14 TAP $5.39 RCA 95.99

GP -8.31ZAL 100,8_ ZAP 1•5.31 [T• 317,78 ZA( 131.83 (T( 186,99 ZAC 71.18

INC 1.$544 VI 29.478

APO 151.18 VZ 35.130

[TC 164.50 CLP-|68.08

D_A 1,0? RAL 117.79 NAO eS87,5 VI[L !1.394 PTH 1.03 VHP 7.115 DPA 13.04 RAP 117.?$ ECC 1.Z|45

L-J TIN( |NJ LAT INJ LONG |NJ RT A$C |NJ A814TH INJ TIM( PO CST TIN INJ 8 LAT INJ 8 LONG

I130,_3 -17._ 37.45 341.78 111,17 $ 1 19 1530,l -14.79 _0.21

4/_7,87 lt._0 _O_,_ 341.40 _8,45 17 58 1| 4117.9 11.87 193.88

1_4.1e -18.84 17.83 )41._1 113.85 $ 18 45 !I_8.3 -15.50 10.45

4497.0_ 17.O8 189,73 341.89 IS.O• 19 14 49 3_87.1 13.59 175.68

1149.07 -I1.111 3$9.83 341.1• 117.4l ? IA $1 1069.1 -17.41 558._1

4857,04 18.49 11$.$1 340.71 61.33 80 18 17 $_57,0 15.48 15¢.66

N|O-COURJ_[ [)_CUTION ACCURACY (_t_8_T D[T[RMINAT_ON ACCURACY

_GT 5171.4 SGR 488.8 183 176.9 3T 1739.1 SR 148.? 8S 566.3

RRT .484| _RF .4913 RTF ._019 CRT -.9813 CRS .•039 C$T -.9381

J_J 5184.1 R13 .D311 R13 ,_O1• LSA 1858.7 NSA 159.9 63A 32.0

_81 5180,8 881 371.5 THA t.36 [LI 1756.2 (LZ 46.1 AL? I?Z.O0

LAUNCH OAT( NAY 18 19_4

HEk|OC(N_R|C CONIC

RL 151.13 LAL .00

RP 1D?.49 LAP 8.85

• c 171._98 GL -17.•5

PLAN[TOC(NTRIC CONIC

C_ 13.ZS• VHL 3.641

LNCH AZNYH LNM_N TIM(

• 0,00 4 49 37

_0.00 16 41 38

100.00 e 10 A6

tO0.00 18 3 4

I]0,00 ? 18 34

ll0.00 19 11 48

OlrF(R[NYlAL CO_N(CTIONI

T0(-1.8030 TRA .0177 TC3-t.71i3 8A4,1 1.1841

No( .1393 RRA .10A6 RC3 -.4_39 FAU .033_

fO( -.5847 fRA .5141 rC3-1.1?98 9_P 1_$

SO( 1.8135 MA .1061 8C3 9.7397 FiR -Sit

LAUNCH 0AT[ NAY 18 J_NI4

FLIGHT _1148 I?O.00 ARRIVAL OATE OCT 89 |964

0lSYAkC( 489,5|6

LO_ 83]._O VL 8•,094 GAL -.18 AZL 92.45 NCA 149.60 •NA 183.26 (CC .22633

LOP 117.•9 VP 37.317 GAP 10.85 AZP •9.01 TAL 1•0.55 TAP 67.15 RCA 95.36

GP -7.90 ZAL $7,I? ZAP 1_.45 ([8 319,K ZA( 191.64 (T[ 196.55 ZAC 71.91

INC 2.4S36 Vl 19.478

APO 151.15 V2 35._54

[TC 863.97 CLP-168.95

DLA -.41RAL 131.09 RAD _$47.5 V[L 11.004 PTH 1.03 VHP ?.193 OPA 12.93 RAP 150.84 (CC 1.8182

b-J Till( IN• LAT IN• LONG IN• R? ASC IN• AZNTH IN• TIN( P• CST TIN IN• 2 LAY IN• 8 LONG

2107.91 -16.83 34,84 348.05 113.10 5 84 45 1507.• -13.37 27.69

4???.50 17.51 105.$4 349.18 $7.39 1• 1 IO 4177.S 14.31 198.16

1146.15 -17,74 15.19 $45.$3 114.48 6 41 31 1146.8 -14.89 8.08

4314,_0 19.41 185.81 345.?$ 88.03 19 18 19 3914.5 15,03 178.47

1853.91 -_0.14 357.81 344.38 118.11 ? 45 48 1033.9 -16.81 350.89

4819.SO _,93 l(dJ.0_ 344,39 _l,18 10 13 85 $695.5 16.95 161.08

N|O-C_UR_[ (X[CUT|ON ACCURACY O_81T OET(RNINATION ACCURACY

_T 9151.4 8Gd! 430.4 SG3 173.1 ST 1898,? SR 835.6 96 5•9.5

RR? .4813 RRF .4549 RTF .905• CRT -.9739 CR$ .8959 C$T -.9678

_G_ 5888.0 R13 ,0391 R13 .9060 k•A Z001.8 NSA 154.0 $$A 31.1

SOl $£$5.8 $81 Mt.e THA Z.18 ILl 1914.9 (LZ 57.5 ALF 172.52

FLIGHT T|N( 171,00 ARRIVAL OAT( OCT 3J 1964

H(LIOC(NTRIC CONIC

NL 131.15 LAL .00

RP 107.4• LAP 1.38

nc 175.889 GL -18.18

P_AN_TOC[NTN|C CONIC

C3 13.58• V_ 3,1_18

LN_H AZNTH _NCH TIN( L*I TIN[ |NJ _AT

90.00 5 13 44 I_e4,31 -19.7?

_.OO 16 44 10 4187,73 18.81

IO0.OO • 34 13 18011,71 -19.17

100.OO 11 • 83 43_,$7 18.75

110.00 7 A0 I_1 10OI.30 -19.08

|10.00 18 18 3? 4341.74 _,17

O|Ff(R[NTIAL C_I_IQI[CT|_IqJ

TOI-I,)010 TNA .1111 T¢3-•.5981 |&U I,_001

RO( .1818 N_A .1117 Re3 -,$H4 FAU ,03101

rot -.59£5 flA .5/1_5 rC$-1,9781 lip 11511

80( 1.3186 MA .8411 8C3 9,00?3 rip -340

0|$TANC[ S03.191

L_ L_I._O VL L_.00_ GAL ,_ AlL _.55 H_A 149.84 _A 111.95 (CC .81961

LOP 111.13 VP 37.£81 GAP 11.17 AZP 88,|I TAL 17_,86 TAP _,70 RCA 94.70

G@ -7.$4 ZAL 95.15 ZAP 197.35 E?8 3_$J1ZN[ 131.45 (T£ 184.25 ZAC 72.81

/NC 8.5480 Vl 89.4?8

AI_:) 151.16 ¥8 35.856

[TC 163.44 CLP-169.8]

OLA

IN• LONG IN• RT A_C IN• AZNTN IN• T|N(

$_.43 348.31 113.85 5 48 11

8011,49 $$0,19 M.43 18 4 38

1_.81 )48.08 115.17 ? 4 Zl

|1N1,$8 349.78 8?.07 18 II 25

355._ )4?,1_0 118.98 8 ? 9

J_._ )48.58 83.1t 10 18 59

#IOoQ;XMIM[ IX[CUT|ON ACCUWACY

SGT $_?1.? SM 431.1 8G3 1•?.6

R_T ,4141 R_ r .4101RTF .9036

_AJ 3184.3 IQ_3 .038t RI3 .9037

J_1 5179.9 $81 391.1 YHA 2.00

-1.8• RAL 134.d4 RA0 9987,3 VI[L 11,8J8 PTN 1,04 VHP ?,444 0PA 11.74 RAP 138,69 [CC 1.8836

POC$T TIN IN• I LAT IN• 8 LONG

1468.3 *11.41 85.35

A117.? 15,71 801.]8

1_08.7 -13.14 3.90

3961,6 16.43 181.33

1001.3 -15.07 3A•.05

3741,? 18.41 163.58

CR81T O(T(RH/NATION ACCURACY

67 1031,6 •R 164.8 $$ 6J?,2

CRT -.9619 ORS ,8800 CST -.9?28

LSA 8134,0 NSA ]53.8 SSA 30.!

ILl 2047.5 (L2 ?].8 AL_ 1_Z.85

1t$_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAU_ DAT( _Av IZ 1t44 FLIGHT TIM[ 174,OO ARRIVAL 0AT( NOV Z 19S4

N(_I_[NTeiC C_iC

eL 151.15 LAL ,00

eP 10?.48 LAP Z.S_

R¢ J7$.147 GL -Jl.li_

PLAN_T_(NTRi( C_IIJ(

C5 14.O53 VNL 3.?48

LN_H AZNTH LltlC_ TIN(

_).D0 5 37 43

IO.OO 18 4T 13

IOO.00 8 _7 3Z

1042.O0 18 I0 5

I10.00 l Z J?

110.OO II tl 50

01111111C( 510.I81

LOt. 231.30 VL Z$.t5S DAm ,84 AZL tZ.$I *e:A 153.09 S NA

LOP 114.3? VP 37,149 +JP 11.50 AZP II,13 TAL 1??.17 TAP

6P -7.12 ZAL 82.17 ZdP |18.21 [78 324.4? ZA£ | 31.17 (T[

122.II [¢( ._1311

T0.26 RCA 84.01

189.17 ZA( P3.28

OLA -3.27 RAL 137.83 RiO 1987.1 VIlL 11.137 PTH 2.01 VNP T.II90PA IZ.AY

Lol Till[ IMJ LAT IeJ LOll6 IMJ IT AK IMJ JZNIm ImJ TZU( leo CIT TIN

ZO31.71 -14.75 50.Z_ 393.17 114.49 t I! 35 1431.7

4171.91 ZO.O$ ZlI.P0 394.3? 61.57 18 8 32 42?8.9

1771.25 -15.14, 10.19 $52.?$ 115.7t ? Z? 6 1174.Z

4811.22 ZO,tl III.M 9S3.lf 68.Zl It 26 36 1011.2

1971,99 -18.01 334o14 391o40 11t.51 I 21 21 871.8

438i.IH_ 23.41 173.42 392.80 64.42 20 34 5? 3788°?

01fTIRI[MTIAL r_:RRI[CYlOIql

TO[-I.AIII TR+ ,lOOf T(3-8,4410 0_ 1.Z117

no( .I?3T eRA .1272 RC3 o.3798 FJ_ .02131

FOr -.IJOZ FNA .llJJ FC3-1.80411 81P 11781

804[ 1.4211 MA .4T08 1(3 6.4911 FlAP -927

NIO-C_URI4[ [mrCIJTICIM, A(_.t_ACY

_GT 5331.D Kdl A33.Z IG3 163.9

RIIT .)004 RNF .M49 RTr .1062

93A8.9 J!2'3 .0312 RI3 ._O82

141 9335.7 _ 3_II.Q TNA 1.83

lO, C 2.838? vl Z+.aT8

APO 151.21 VZ 35.Z51

it( 21|.11 CLP-J?D.ii

lap 133.14 [CC 1.2309

[kJ Z LAT INJ Z LONG

-11.33 Z3.ZZ

17.08 204.27

*11.07 3.80

1T.84 184,17

-14.OZ 34T.38

18.86 188.17

CWOIT D(T[ImI_TION ACCt,_'ACV

ST 2181.? M 272.Z 18 +al.8

C..JIT -.1503 (IS o070t (ST -._783

LSA 12_9.1 ,88 1_2._ 888 28.8

(LI 1117.0 (LZ 84.1 ALP 1?3.Z3

LAUe_H OAT[ _av 11 J_14 FLIG*IT TIN[ 178.110 ARRJYAL OAT[ N_¥ 4 1864

RL 131.19 LAL ,00 LCL _!.}O VL

IP lOP.AT LAP 2.65 _OP 1|?.12 ¥P

R( J77oO49 GL -18.80 GP -I.t3 ZAL

PLA_T_ENTRIC (O81(

(3 14,412 Vm, 3.123

Lm_._ AIMTN L_ff TIN(

100.00 ? 20 M

100.00 18 IL 1_

II0.O0 I 25 94

II0.D0 1J 27 24

TG[-I.S3?? YRA .IO21 TC3-1.2439 8_J 1.2218

pm( .illm RltA .1372 8¢3 -.3481 Fk;I .02?91

TD( -,1217 FRA .1911 _C3-J.1330 _J_ 11117

DOt 1.5419 84_A .81_0 8C3 1.2532 rip -517

Oil?K( 911.411

29.10_ OAk 1.10 8|L _.73 1.1(+ 29t.3| IMA 1_._ ((( .23?0t IN( 2.7282 vl Zt.4T!

17._ GAP 11.13 AZP I_._ tA_ 179.41 TAP 71.12 R_A 13._ AP@ 191.30 vZ 35.26D

81.32 2AP |H.04 (TJ 3_.84 ZA[ 131.11 [Y_ 119.73 ZAC 73._t_ [?( 282.41 (LP-|?J .48

0LA -4,62 RAT. 141.24 R&0 lS4?.e VI[L il,J_ PTH Z.05 W4P ?,715 OPA 12.13 RAP 137.38 (C( I.ZiO5

L-I T114[ INJ LAY |NJ _ INJ RT AS( _NJ AZI4TH INJ TIN( PO (ST TIN INJ 2 _AT INJ Z LONG

1_NI.34 o13.10 21._4 957.00 114.17 6 34 81 1311.4 -10.31 21.18

412P. 72 2J.23 2|4.1_ 39$.74 70._ 18 12 48 432t.7 18.41 207.45

1742._8 -14.73 _.00 394.$4 1|6.31 ? 4t 41 1143.0 -11.08 Z.I1

41410.33 L_.11 194.110 39_.3_. 6t.44 11 31 91 4060.4 19.20 187.19

1844._1_ -1?.11 392.10 399.17 12D.01 I 4t 31 944.9 -13.07 345.91

4431.11 24,77 17t.24 )S?,_ 69,65 _ 41 15 3831,Z 21.57 168.84

_0-_84[ (tI_C_T:ON A(C@RACY ORBIT O(Y(RNINATION A(C_RA(Y

_GT 9377.3 S&A 433.8 1G$ 151,3 ST Z$25.3 SR 27t.8 85 663.3

• IT .3911 _ .$489 RTF ._Ot_ (RT -.1386 CR$ .8816 (ST -.8826

93_9.0 {_3 o024_ RJ3 ._0_1 LSA 1428.3 NIX 192,3 888 27.4

8_1 5371.? SGZ 409.0 ?HA 1.89 (LI 2340.1 [LZ 85.9 ALT 173.55

LAUNCH oar( NAY 11 1184 FLZGHT TZN[ 178.00 ARRIVAL OAT( NOV 8 1P44

H(_1_(NTRIC CONZ(

RL 1_1,J9 LAL .00 L_L _1.30 YL

RP lOT.4? LAP Z.T? LOP 1_O,87 VP

NC 178.813 GL -|8.88 GP -8.88 ZAL

PLAN_TO((NTRI( (_1C

C3 15,340 VHL 3,117

_NC_ AZ_YH LI_H fiN(

5)0.00 8 Z4 50

_O.O0 18 54 18

100.00 ? 43 13

100.00 18 11 39

110.OO 8 48 13

110.OO II 33 19

01FF(R[NTIAL (O_[(TIONI

701-1,88J2 YRA .8379 TC3-9.t_9 _J 1.2303

ROE .1_14 RRA .148t R(9 -.3_01FAU .029_5

fOE -.8411 FRA .8t24 r(3-1.4988 8SJe 171M

80( 1.871£ MA .8304 8¢3 9.H_O FJ_ -SOS

01STAke( 522.04t

2_.84t GAL J._H_ AZL 12.811.#CA 258.51 S+AA 121.11 [(( .24131 IN( 2.8114 ¥1 19.478

37.173 GAP 1_.21 AZP 8t.4t TAL 173.11 TAP T9.31 R(A t2.93 Also 151,43 v_ 35._60

82,70 ZAP 168.84 [T$ 3_0.81 ZA[ I$1.?0 (T( 185.50 ZA( 74.81 (T( 261.9_ CLP-172.31

0LA -5.11RA_ 144.64 RAO 8587.$ V(b 11.413 PTH _.08 VINP 7.t83 0PA 11.?) RAP 140.01 [CO 1._5_5

L-I TZKI_ INJ LAT |NJ LONG |NJ RT kS( INJ AZNTH _NJ TIN( TO(ST TIN INJ 2 LAT INJ 2 LONG

18HNI.62 -1_ol4 21.48 .97 118.41 6 57 39 1388.6 -8,41 18.57

4111,12 22.34 Z18.35 3._7 7_.14 18 1? _+ 4911.2 1t.68 210,68

J719.29 -13._ ?.37 .50 1JS.74 8 J1 91 1115.3 -10.1t ,53

4701.t2 _3.34 l_J.O3 Z.91 ?0.T? 1t 37 5 4101.8 20.90 190.30

1521._41 -11,$I 391.2T 359.01 120.L2 9 10 94 111.? -11._3 $L_.6_

4470,10 26.00 171.1t 1.?| 66.11 20 47 91 3178.2 _2.68 171.60

M|D-C..(_JRIM[ (X[CUTI_ ACCURACY CRSIT O[T(RNINATION ACCURACY

_I_T 8411.S J(d_ 433.9 _3 J99.2 ST 2480.1 88 287.9 $8 881.?

RRT .3_17 _ .$131RTF .1111 CRT -.927_ CR$ .8948 CST -.8858

$88 9438.t 823 ,01tZ R13 .9113 LSA _569.0 NSA 193.7 SSA 15.9

_G! 9421.3 _ 410.4 THA 1.48 ELI 2479.3 (LZ 107.1 ALF 173.81

LAUNCH DATE NAY 12 19414 IrLIGt.I? ?111_ JtlO.O0 ARRIVAL OAT( IVOV 8 195_

N(LEOCENTRIC" CONIC

RL J81.15 LAL .00

RP 107,47 LAP 2.87

R( 180.T82 GL -18,18

PLAN£TOCINTRI¢ C_l(

C3 1t,234 VHL 4.0_

80.00 O 47 44

• 0,O0 18 98 35

100.00 8 9 3/)

100.00 18 15 18

JJO.OO 1 1

110.00 11 31 I_

O|ST*NC( 527.iO1

kOL _J,30 VL 29.7t7 01L 2.3$ AZL tP_,1t _ 262.13 S_A 121.81 £C( ,2A588

kOP 134,12 vP 32,130 GAP 12,91 _ZP 11,64 TAi. !72,13 TAP 74,15 RCA I1.??

G@ -4,43 ZML 71.13 ZdP l YO.IO (71 311.31 Z_£ 131.72 £T£ 1_5.21 ZAC 79.Z_

0L8 -?,14 RAk 16t.03 RAO 19t?.? v£k 11.731PTH _.07 VHP 1.118 O@A I1.Z?

L-J YlP4E |NJ LA? |NJ LONG INJ RT A_ INJ AZNTff _NJ YlN[ POCST Y]M

1142.H -12,1_ 24.15 5.08 119.?_ ? _ 6 1341.?

9082.82 23._ 221._8 _._4 2_.98 !_ 22 2_ 4492.8

1411.30 -13,18 9.11 4.S_ IIT.OI t 31 50 1081.3

479t.44 2d.41 201.33 ?.SJ ?_.11 II 42 38 4158.4

J902.07 -1_.71 330.1_ 3.12 JZO.?I _ 31 7 902.J

492|.44 27.17 II_.14 |.S0 14,4| 20 94 A9 3121.4

01Fr[_[NT|AL CC##[¢TIO_

TO[-I,?SSe TR8 1.0412 TC3-9._173 8_U 1.2_e0

R_[ ,20!3 R_A ,1511 R¢$ *,L_01FAU ,0241_

YD[ -.8941 FRA .738_ _¢3-1.2113 _ 17244

SO( I.?_71 BRA 1.05_1 8¢3 5.8t47 FSP -411

NI0-¢¢1_11_ £X[CUT|_I4 AC¢_ACY

SOT 9a90.t 1441 4_2.1 SG3 IS0.1

RIIT ._IH RRF .27_I RTF .tl35

I841 $417.? NIPS ,0191 R13 .1155

$G! 9492.0 $C_ 414.6 THA 1.31

JR( 2.8148 Vl 29.478

APe 151,61 VZ 35.160

(T( _81.44 CLP-IT$.13

RAP 141.45 ((C 1.16?Z

INJ 2 LAT INJ Z LON5

-8.81 18.08

20.t0 113.88

-9.41 359.18

_1.75 193.54

24.00 174.44

(3_0_T O£T(RM|NATION A(CURAC¥

8T 258Z.6 _ Zt5.5 SS 6_5._

CRT -.8185 CR$ .8A78 CST -.8883

LSA 2688.3 N$A f58.Z $$A 2L.4

ELI 1586.8 (LZ 117,7 ALF ]74.00



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 1. 1964)

LAUNCH DATE NA_ |2 ]964

HEL]OCENTRJ( CONIC

eL J51.25 LAL .O0

RP 107.48 LAP Z.97

RC JSZ.6ZI GL -18.7]

PLANETOCENTRZC CONIC

C3 17.317 VNL 4.]61

LNCN A?MTH LNEH TIME

90,O0 ? 9 59

90.00 17 Z 57

100.00 B 27 19

100.00 18 28 1#

llO.O0 9 [6 [5

]I0.00 19 A5 42

FLIGNT TIN[ |81.00 ARRIVAL GAlE NOV ]0 1964

0]STANCE 533.]JJ

LOL 231.]0 VL 15.746 GAL 3.16 AZL 91.98 HCA 266.08 SNA JZ1.40 ECC .ZSOBT INC Z,9770 vl Z9,478

LOP 137.37 vP 37.]00 GAP IZ,9B AZP 89.80 TAL 170.46 TAP 76.53 REX 90.94 APO ]5l.H5 V? 55.259

GP -6.Z] ?AL 75.63 ZAP 171.33 ET5 3]5.78 ?hE 131.74 ETE ]65.10 ?4C 75.90 ETC 260.97 CLP-l?3.94

0LA -B.ZB RAL ]51.37 RAO 6567,7 VEL 11.??7 PTH 2.08 VHP 8.403 0PA J0.75 RAP J44.68 [CO 1._890

L-I TINE IN] LAT IN] LONG ZNJ RT ASC IN] AZMTH |NJ TJM[ PO CST TIM JNJ 2 LAT IN] 2 LONG

19Z0.84 -|].53 23.68 9.29 ]16.04 7 41 B ]310.6 -7.94 16.64

5084.32 Z4.33 2Z5.26 12,74 75.05 18 27 4] 4484,3 22.04 2]7.33

]671.36 -]2.53 4.82 B,To 117.36 8 55 10 ]071.4 -8.76 356',05

4809.04 15.40 204,68 IZ.40 73.69 19 48 27 4209.0 22.92 ]96.76

1486.3! -15,16 349.26 7.26 IZI.OJ 9 51 JJ 886.3 -10.94 342.70

4366.85 28.Z7 |83,24 11.35 69.93 _] I 48 3966.8 25.28 ]77.34

C[FFERgENTIAL CORRECTIONS NZO-COURSIE EXECUTION ACCURACY ORBIT BETERNINATION ACCURACY

T0£-1.9172 TRA 1.1886 TC3-5.3588 gAU 1.2421 SGT 5484.0 _R 431.6 $G3 ]46.9 ST 2697.2 SR 303.2 55 708,7

ROE .2145 RRA ,1643 RC3 -.2600 FAU .02232 RRT .2517 RRF .2424 RTF .9164 CRT -.9069 CRS .8425 CST -.990,

FOE -.6684 FRA .7762 FC3-1,1239 BSP 17398 5_8 5500.9 R23 .0108 R]3 .9164 LSA 2800.6 NSA 158.9 5SA 2_._

SCE 1.9291 8RA I.Z991BC3 5.3651FSP -481 SGJ 5483.0 5G2 417.6 THA 1.14 ELI 2711.2 EL2 127.] ALF 174.17

LAUNCH DAT[ HAY IZ 1964 FLIGHT T|NE 184.00 ARRJVAL GATE NOV 12 ]964

HEL IO(tr N TRIG CONIC DXS7ANCE 538.576

RL 151.15 LAL .O0 LOL 231.30 VL

RP 107.48 LAP 3.08 LOP 140.6Z vP

RC ]84.440 GL -18.49 GP -6.01 ZAL

PLAN(TC_£NTR|C CC)NJC

C_ 16.613 VHL 4.314

LNCH A_NTH LNCH TIME

90.00 7 31 30

90.00 ]7 7 37

100.00 8 AB 16

1OO.O0 18 33 32

110.O0 9 A6

1JO.OO 19 _ 13

OIFF[RI[NTIAL CORRI[CTIONS

TDE-2.O_J7 TRA 1.3436 TC3-5.0037 8AU 1.1464

ROE .2282 RRA .1713 RC3 -.2301 FAU .02095

fOE -.6813 FRA .8179 ¥C3 -.9745 BSP 17532

80E 2.0644 8RA 1.5531 BC3 fl,O090 FSP -470

Z5.695 GAL 3.80 AZL 93.06 HCA 269.32 SNA 121.11 ECC .256Z7 INC

37.063 GAP 13.40 AZP 89.96 TAL 168.80 TAP 78.]Z RCA 90.07 APO

72.21 ZAP IT].02 ETS 312.45 ZAE 131,76 ETE ]84.93 ?At 76.54 [TC

3.0586 vJ 29.476

152,14 V2 35.257

2_O.52 CLP-174.75

DLA -9.33 RAL 154.65 RAO 6567.8 VEL 11.832 PTH ?.J0 VHP 8.632 DPA 10.18 RAP ]47.ZB £CC 1.3063

L-I TIM] JNJ LAT JNJ LONG JNJ RT ASC JNJ AZNTH IN] TAN[ PO CST TAN [NJ 2 LAT IN] Z LONG

19(113.26 -11.00 22.65 13.59 116.26 8 3 J3 1303.3 -7.39 !_,64

5135.55 23.18 228.77 17.63 76.61 18 33 13 4535,6 23.09 _ZO.T2

1635.61 -12,03 3t91 13.06 117.57 9 15 51 1055.6 -8.25 357,1T

4838.43 16,30 Z08.07 17.32 75.16 19 54 31 4258.A 24.02 200,0_

1474,56 -14.73 348.60 11.48 121.19 tO JO 40 874.6 -10.51 34Z.07

4612.24 29.29 188.37 16.31 71.34 21 9 5 4012.2 26.49 160.31

MIO-COURSIE EXECUTION ACCURACY ORBIT DETERNINArlOR ACCURJC_

SGT 3511.9 SGR 429.6 SG3 ]A3.0 5T 2798.2 SR 310.9 SS 718.6

RRT .2137 RRF .Z066 RTF .919Z CRT -,8986 CRS .8384C57 -,9920

S_B 5528.6 RZ3 ,0073 R13 .9192 LSA 2901.0 NSA ]62.] $5A Zl.5

SGJ 5512,7 5G2 419,4 THA .97 EL] 2812.] EL2 135.7 ALF 174.28

LAUNCN 0ATE NAY ]2 1964

HELIOCENTRIC CONIC

RL 151.]5 LAL .OB

RP 101,49 LAP 3.J4

RE 166.239 GL -18.]8

PL_NE/OCENTRIC CONIC

C3 20.]5] VHL 4.489

LNCH AZNTH LNCH TIM[

90.00 7 52 l0

90.00 17 12 32

I00.00 9 8 23

]O0.O0 ]8 39 0

1|0.00 lO 4 59

110,00 ]9 58 53

FLJGHT TIN[ ]86.00 ARRIVAL OAT[ NOV 14 J964

01STANCE 543.98g

LOL 23].30 VL 25.645 GAL 4.48 AZL 93.14 NCA 272.57 SNA 120.82 ECC .26213 INC 3.J40] VI 29.478

LOP 143.88 VP 37.026 GAP 15,84 AZP 90.14 TAL 167.15 TAP 79,72 REX 89,15 APO ]52.49 V] 35.?54

GP -5.84 ?AL 68.91 ZAP 172.67 ETS 308.47 ?4[ 131.77 £TE 184.76 ZAC 77.17 ETC 260.08 CLP-175.55

DLA -]0.33 RAL 157.86 RA0 6_67.8 V[L ]1.897 PTH 2.11 VHP 8,878 OPA 9.57 RAP 149.68 ECC 1.33J6

L-[ TIN] JNJ LAT ZNJ LONG IN] RT ASC JNJ AZNTH IN] T|N[ PO C$T T_N IN] 2 LA T]NJ Z LONG

]890.06 -10.60 21,89 17.95 116.41 8 23 40 ]290.1 -6.97 ]5,09

5186,32 25.94 232.29 22.60 78,22 ]8 38 58 A586.3 24.05 224,13

1644.17 -1J.67 3.26 17.39 117,72 9 35 47 1044.2 -7.87 356.53

4907.44 27.11 Z11.49 22.31 76.89 20 0 47 4307.4 25.03 203.3!

1466.90 o14.48 348.17 15.76 121.31 l0 29 26 866.9 -]0.23 34].65

4657,47 30.ZZ 191,fl? 21.36 73.21 El ]6 30 4057.5 27.63 J83.33
GIFFEI_NTIAL CORRI[CTIONS

70E-2.1698 TRA ].8132 1C3-4.6315 BAU 1.2489

ROE .2435 RRA .177B RC3 -.2009 FAU .01943

F0E -,6939 FRA .8601 re3 -.8348 8SP 17652

8DE 2,2033 BRA 1.8219 BC3A.6358 FSP -459

LAUNCH OATE NAY |2 1964

HELIOCENTRIC CONIC

NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCuRAC_

SGT 5534,9 5GR 417.0 SG3 139.1 ST 2885.4 SR 318.5 55 726.4

RRT .1791RRF .1703 RTF ,9222 CRT -.8916 CR5 .8356 CST -.9933

SGB 355/.3 R"Z3 ,0042 R13 .9222 LSA 1987.7 NSA 165.4 SSA Z0.2

S_I 5535.4 S_2 420.0 ?HA .80 /ILl 2899.3 EL2 143.5 ALF 174 .37

FLIGHT TIME 188.00

018TANCE 549.341

ARRIVAL DATE NOV J6 ]964

RL ]51.15 LAL .00 LOt. 231.30 VL

RP IO7.50 LAP 3.21 LOP J47.13 VP

RC 188.019 GL -17.80 GP -3.67 ZAL

PLAME TC_ENTRIC CONIC

C3 2]o965 VHL 4.687

LNCH A ZNTH LNCH 71NI[

90,00 8 I1 53

9(3.00 ]7 17 39

IO0.00 9 27 35

100.00 J8 44 38

110.00 IO 23 3

llO.O0 ZO 5 39

OIFFERENTJAL CORRIECTIC_I$

T0(-Z.32g0 TRA 2.J013 TC3-4.1452 BAU 1.2477

ROE .2606 RRA .18Z5 RC3 -.|730 FAU ,01790

FOE -.7047 FRA .9043 FC3 -,7056 BSP 17682

BOE 2.3423 BRA 2.1092 BC3 4.2A87 FSP -4A5

25.595 GAL 3.19 AZL 93,22 HCA 275.82 SMA 120.55 ECC .26852 INC 3.2219 Vl 19.418

36,988 GAP 14.31 _ZP 90.33 TAL 16§._| TAP 81.33 RCA 88.18 APO 152.91 VZ 35.75J

65.?2 ZAP 173.26 ET5 303,70 ZAE 131.76 ETE 184.6J ZAC 77.80 ETC 259.67 CLP-/76,36

OLA -I/.2_ RAL 160.97 RAO 6567.9 VEL |1.973 PTH 2.13 VHP 9.J4J BPA 8.92 RAP J52.06 ECC 1.361fl

L-I T1141[ INJ LA T ZNJ LONG INJ RT A$C [NJ A ZNTH INJ T]I_ PO CST TIN JNJ 2 LA TINJ 2 LONG

1881.31 -10.34 2J,36 ZZ,35 116.51 8 43 14 JZSI.3 -6.70 14.60

_36.48 _6.59 235.BZ 27.62 79,87 18 44 56 4636.5 14.97 227.55

I837.08 -11.45 2,85 21,77 117.80 9 34 §Z 1037.1 -7.64 356.]3

4933.94 27.81 214.93 _7.36 78,57 20 7 14 4355.9 25.95 206,62

1463,38 -J4.33 347.98 20.08 J21.36 10 47 26 863.4 -10.J0 34].46

4702.41 31.06 194,80 L_6.48 74.96 2J 24 2 4J01,4 28.69 J86.40

NI0-COURB_ [XECUT_ON ACCURACY ORBIT OE TERNINA TJON ACCURACY

,%T 5549.! S_R 4_3.7 SG3 _35.2 ST 2954.8 SR 325.9 S$ 73_.0

RRT .14_1RRF .1344 RTF .925J CRT -.8854 CRS .833J CST -.9944

SGB 3365._ R"Z3 .0022 R13 .9131 LSA 3056.6 NSA J69,0 SSA J9.0

,f_J 3549.4 5GZ 419.4 THA .63 ELI 2968.9 EL2 ]50.8 ALF ]74.41



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 1964)

LA_CH 0A/[ NAY IZ |N4 FL|G44T [|N[ |D0.00 ARm|VAL OAT[ NOV 18 11&4

_[L IO¢(NTll C CONIC

RL 151.15 LAL .00

RP 107.51 LAP $.ZS

mC Ill.TO0 _ -17.54

PLANE YO([NTRIC CONIC

C3 14.01_ VNL 4.1OII

L_ JZNT*+ Ui¢_+ Tll_

O0.O0 I 30 35

• 0.00 IT Z£ 541

100.00 0 45 40

100.00 11 50 £1

110,00 10 40 lip

110.00 1'0 lIP 31

011TA_[ 55A. lapp

L_ hi.50 VL IP5.547 GAL 5,g$ AZL 93.30 k)CA IP?9.0I I/4A iZ0.Z? [CC .Z7547 INC 3.3047 VI £9.171

LOP 130.31 VP 34,951 GAP |4.11 AZP $0o5IP TAL 193.19 TAP 6Z,95 •CA 67,1d APO 133.41 VZ 35._47

&f -5,53 ZAL 6IP.t7 ZAP 173.79 IT1 IPN,0IP Z_[ |$1.?1 [T[ 1t4.47 ZAC 76.41 [YC Z51.IP? CLP-I??,Ii

OLA -JIP.OIP JIAL, IA3.1Ni lllAO 13611.0 11111. lip.OIl PTH IPo|6 VHP 9.4IP4 OPA 1._'ql ,

L-| ?iN[ |NJ LAT INJ LGNG INJ IT Al_ lMJ AZItTH INJ 71N( PO C3Y TIN

11??.04 -1O .IPI !1.14 IT1. ?? | |1.Sl 9 1 SIP IIP??.O

51t3,_ APP. 1 $ Z$t. 54 $ip.l_l I1.6t 1t Sl 4 454S.6

1134._ -I1.$1 IP,U IT1.1 ? 1|7.14 10 13 IP 1054.4

s_03.T9 IPII.41 IPI1.31 3ip.45 00,IT1 IPO 13 50 4403.6

1463.1_ -14.37 341.01 14.41 iipI .._S II 4 5G 1•4.D

4TAI.95 31.I0 ]U,OQ $1.415 T6.TS 11 31 31 4146.9

OIfF[R(NT/AL (OI#(CTIOMI NI0-COumlM[ IX(CUT|ON ACCUAIACv

TO(-l.A?34 ?mA IP.4_4 T¢3-3.0_41 _ I .IT410 8G? 55t|.3 N 416.1 I_$ 131 .I

moc .I'7•3 IIII +. .I1341 Iic3 -.14TO IrAU .01941 IMy .10M llm r .01Ti Rlrl r .lip1•

FD( -.TIM FNA .9411 FC+ -.5tipI IM 17714 _ 5S71.1 _$ .0001 ll+ .9_15

IK)I[ £,41•I _ldlA IP,401N! I¢$ 3,1171 IrJ_P -435 DG| S513.4 _ 417,5 ?HA .45

RAP 154.41 [CC 1.$tl6

INJ Z LAT INJ £ LONG

-6,55 ]a.AI

IP5.S6 130.67

-?.53 333.96

ITS.?7 |pOt.64

-I0.1Z _41.A6

IP�,_I 166.51

0•81t D(ytmlmTZm ACCUrACy

S? 3014.4 IkR 33IP.? $$ ?35.3

CRT -.911OT CR3 .63IP3 C?Y -.665_

LSA 3113.6 M•A 17_,1 3SA 1t.0

[kl $OIP_.? ELI? 136.6 A_f 174.43

LAUNCH OAT[ NAY lip 11114 FLIGHT TIN( 19IP.I)_ ARRIVAL OAT[ NOV _O l+?A

_(LIO(EMTR|C ¢_1C 0i|T_l([ $51.|_$

RL 131.13 LAL .00 LOL _1.)0 VL IT3.4• GAL I.t_ AZL 13.31 _l IPIIP._O II_A

lip 107,63 LAP _.]1 _i_i I |S_,ll_ yP _1.9|] _&P J5,$S AZP II0,_ip TAL |_._1 TAP

NC 161.3£0 _4. -11._? GP -3._ ZAL S9°75 ZAP |?4.IT4 IT1 _J.L_ Z_ 131.?? EYE

_AN(TO¢[N?R|¢ CONIC

¢3 !i.365 K 3.137 0LA -|IP.?$ NK 116.08 lAO ISM.| I_L 1_.1_4 PTH IT.J1 WAP

ktt_ AZNTH LNCH ?iN( koJ TIRE |NJ LAT INJ _ INJ NT Ale INJ AZNYH

90.00 • 41 11 1177.17 -I0.IPI 11.15 $1._0 |11.5S

_0.O0 17 £I 111 3334.40 IT.S? IP41._ 37.74 |3.ITS

100.00 10 _ H |63S.93 -11.41 IP.71 _0.SY |IT.lip

100.00 11 31 II S050.17 _1._O 111.77 3T,S4 lip.01

110.00 10 Sl 14 14M.M -14.54 341,IP? _l.T5 IIPI.II

110,OO _ 19 Ik_ 4790,1t_ 31P.44 IP01,33 31.14 71.39

O|FF[NI[NT|AL C_C?|¢_ N_0-_ll[ _IEC4_T|_N ACC_ACY

?O[-£,iip£? TNA IP.?_O_ Y¢3-$,41_ _ I+IP416 I_T SS?I,4 _ 115.$ IG) lip1.0

NO[ *_�H R_A ,1|74 RC3 -,1131 f_AJ ,01510 RRT .0e43 _r .031| RTF ._3_0

rOE -.?IPII F•A .1F934 F¢$ -.4911 lip |7171 IGI 5SI?.I ill_ -.00lip RI3 .9)IPO

£.6397 MA IP.TIP?4 IC3 3.4IPIPO f_ -Alp5 _G| 357_,4 9C,4_ 414.4 THA ,IP6

J_0,0! £CC .£1305 INC 3,_•JO vl IP6,476

14.10 RCA 16,04 tPO 153.91 v_ 35.£4IP

|_4.35 ZA¢ 76.04 [TC IP_I.•6 CLP-i??.9?

9.TIP10_A 7.50 NAP 156.?G [CC I.A•??

INJ TIN( POC•T TIN INJ IP kA? INJ IP L_G

9 1t IT6 iipTT.IP -I.57 14.31

|I ST IPIP 4?34.4 IP6.34 IP3A.3?

|O 30 13 1035.9 -?.$0 336.07

_0 _0 _3 4460.6 Z?,49 ZJ3._$

111PO SIP 114.6 -10,_6 341.74

IPI 59 I? 4191.0 _0,33 16£,$4

OI_|T D[TERNINATICN ACCURACY

37 3010.5 I_ 336.0 J3 ?36.3

CR? -.6?71 CR• .63£3 C•T -.6+80

LSA $161.6 N6_ 1?4.6 IlA 17.0

ELI _074.9 [L_ ]6_oi _L_ ]?A.44

LAUNCH OAY[ NAY 11 1914 FLIGHT TIN( 164.00 ARRIVAL DATE NOV _ 19G4

NELIOCENTNIC CONIC

Rk 151,15 LAL .00

NP 10?.$4 LAP ].35

RC 1_3.141 G_ -|6._5

PLAN[YOC(NTRI¢ CONIC

C3 Z6,517 VHL 5.433

eO.O0 6 4 41

_O.00 17 _4 6

tOO.D0 IO 16 Z

JO0.OO 19 Z 15

1£0,00 11 11 _41

110,00 _ IT6 _J

OIl?AN(:[ 564.646

LOt. Lr_l.30 VL IPS.ASZ GAL ?.56 AZL 93,41 ttCA Z65.55 3M4

LOP 151.18 VP _1.676 GAP 15.1l AlP _0.95 ?AL 160.7l TAP

GP -5.Z? ZAL 56.9• ZAP 174.1_ [T$ 113.41 ZAi[ 131.?5 [T[

0LA -13.36 N4L 169.95 RA0 651M1._ V[L lip.AT14 PTH IP.IPI VHP 10,056 OPA 6.?S

L-| T114_ JNJ LAT |NJ LC_G INJ NT AIC INJ AZNTH INJ TIRE PO ely TIN

1ill.61 -I0.35 IPI.40 35.60 116.5| 9 36 _ 1IP61.6

5361.65 _?._0 146,_ 4IP,79 14.64 19 3 4_ 4761.6

1641.69 -11.59 _.11 34.95 |17,75 10 46 IT4 1041.7

506?.09 IP�.IP9 |PIPS.15 4_,13 15.75 IPO IT? _ 449?.1

1477,09 -14,64 341.74 33.0T !IP1,15 11 3l 13 67?.1

4634.45 3IP.|)_ 104.91 4IP.03 10.48 IPI 46 56 4ip34.4

119.75 (CC ._6133 INC 3.4?54 vI _6.476

66._? •CA 64.•6 &PO 154,64 v_ 35._$?

I|4.Z0 ZAC ?6.&6 (TC 156,54 CLP-178,79

N4P 156,07 (CC 1.4•S6

INJ _ LAT JNJ _ LONG

-S.71 14.$_

Z$,90 _37,73

-?.79 356.39

Z6,1_ ZI6,54

-10.60 34_._D

31.31 195.?•

ORBIT DETERN|NA_IGN ACCURACY

IT 3093.4 SN 344.3 $• ?40°4

CRT -.6743 CR$ .63IP6 CST -._96_

LSA 3164.4 MSd |77.3 6•A 16.1

(kl 3106.0 (LIP 166.5 ALF 174.4Z

DIFFERENTIAL CCWR[CTION_

YO(-Z.??5• TRA 3.05_10 7(3-$.1£55 I,AU 1,_40

NO( .3115 II#A .167_ Re3 -.1015 F_) .01375

F0E -.7414 FRA 1.0403 ¥(_ -.1034 lip 1794?

• 0( Z.?_45 MA 3.0_47 BC$ 3.12?IP rSP -415

M|O-COuII31[ [X[CUT|ON ACC_J_AC¥

_T 5579.4 _dl 410.IT JG5 1IP4.5

_T .0£_II RRF .0104 R?F .635?

5S91.5 R_$ -.00IPI RI3 .935T

• GJ 557G.4 $C,_ 410.1 THA .10

LAU_ OAT[ N_Y JZ 164_4 fklfd'iY TIN( 196.00 ARRIVAL 0&T[ NOV _A 1964

_[LIOCENTRIC CONIC

RL 15J.15 LAL .00

RP 107.56 LAP 3._?

RC 194,t41 GL -15,•O

PLAN[70(:(NT_IC Cl_l(

C3 _.934 VHL 5.736

LN_ AZMTH LN_H TIN(

_0.O0 9 ZO 1

100.00 lO 34 1

IOO.OO 19 • 33

tlO,m I1 IP5 IT

IID.O0 !0 33 II

O/IrK[ 51|.|Sl

LOL _1._0 VL _5,4041GAL 1.45 AZL 93.51 H(A IPI•.?9 _NA |16,49 [CO ._O040 1N¢ 3.3545 Vi _6.A78

LOP 1e0.13 VP _4._4 GAP 11.54 AIPP 91.JS TAL 159,|T YAP 6?.IHS RCA 63.60 APO 155.36 V{ 35.131

GP -3.15 ZAL 54.35 ZAP 174.13 [79 Z74.15 Z/_[ 131.71 (T[ 114.01 ZAC 80._? [TC ISS°ZO CLP-176.61

OLA -13.10 _AL I?IP.IP| IAO 1511.3 V_L 11.4|| P?H IP.IP4 WAP 10.41_ OPA 5.9? RAP 16].37 (CC ].5410

L-| TIN( |NJ LAT JNJ L_NG INJ RT AS( |NJ AZNTH INJ TIN( PO C•T TIN /NJ I LAT INJ _ LONG

1610.1t -I0.11 IpI.lO 31,ff 116,41 6 51 3IT ]IPIO.IP -6,96 15.10

54ip1.3t 11.13 149.14 47.10 16.1_ 19 ]0 16 4tipI.4 IP?.37 _4|.OA

1151.41 -I!ot0 3.1? 39._J IIT.?IP il I 3_ 1051.3 -6.11 351.94

314IP,3_ _.51 111.4t 4?.19 95.46 _ 34 15 454ip.4 Z•._4 _16.A1

1419.33 -15.IT? 341.43 37.3T I_.9_ 11 _O 36 68•.3 -11.05 34Z.•?

4•??.IP5 $3.4IP L'0?.17 4?.IP! tip,35 IT| $4 33 4Z??.3 3Z.O0 196.63

NiO-C.,_URS[ JR[CUT|ON ACC_ACY O_IT 0(?(••1NATION ACCURACY

HT 55?3.1 _GR 404.? _3 IIPI.I IY 311_.1 _ 3A6.} S$ 741,4

NRT -o0|T3 •111 r -o01•$ NYf .6394 CRT -,•716 (R$ .63_5 C•T -.997]

3GI 55t1.IP N_3 .00_ RI3 -.6394 LSA 3Zl3.1 NSA 179.5 $$A ]9.Z

• G| 53?3.6 •GAP 404.7 THA !76,93 ELI 3117.0 [LZ ]70.Z ALr 174.39

01FV[R(NTIAL COII_C71_

YD(-I.•30• TNA 3.4IPO6 YC3-IP.??£4 IIA4,/ ]._IIP

• O( o3_5J mlA .1•46 RC3 -.0_£3 _U .01_39

tO( -.7531 FRA 1.0507 _C3 -.3_57 •SP 1?6IPO

• O( _._$10 MA 3.4_5_6&3 IP.773• rSP -40Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCN O_T( WAY 12 I SNI4

_I[L|OC(NTRIC C_llC

mL 151.15 LAL .00

RP 107.58 LAP $.5f

RC |_4.SZl GL -15.25

PLAN(TO¢ENTR|C CONIC

C) 56.830 YNL 8.077

LNCH AZNTff LN¢ff T_I4_

90.00 8 54 12

90.00 17 45 43

100.O0 10 47 SZ

100,00 It 14 43

I10,00 I1 14 5t

110.00 I_0 40 I

FLIGHT TIN( 198.00 ARRIVAL DAT( NOV 26 ]964

0|STAke( 574.845

LOL 231,50 VL 25.}$0 GAL 9.39 AZL 13.$4 NCA 292.03 BNA 119.25 ECC .51055 INC 5.6571 V) 29.4?8

LGP 183.17 VP 38.800 GAP 17.Zi AZP 91.57 TAL 157.6G TAP 88.69 R¢A 82.24 APO 154.25 VZ 35.224

GP -5.05 ZAL 51.0? ZAP 174.93 (T8 285.09 ZA( 13|.8$ (T( 183.98 ZAC 80.88 ETC 257.89 CLP 179.55

0LA -|4,3? RAL |?4,lJ RAD $598,4 V_L |2.5B2 PTH 2,2B V14P J0,BOB DPA 5.17 RAP 165.64 (CC).60T8

L-I TIN( IN| LAT IN| tONG iN| RT A&C |NJ AZNTH |NJ TIN( PO CST T|N IN| 2 LAT IN| 2 LONG

|DO2,74 -10.9B _,BE 44.32 118.2B 10 5 55 1302,? -?.ST 15,R1

5475.4? 28,27 252._ 4 52.?? BB.E? |9 18 56 4873,? 2T.?5 244.52

J_5°05 -12.33 4,45 43,82 |17.45 || 15 3? 1065,0 -8._ 557.70

5|B$.58 ZB.T? E$|,?B 52.?0 87.19 20 48 10 4586.8 Z�,0Y 221.03

1505,09 -IS,BE 350,32 41,82 120.71 12 4 2 805,1 -11.83 545.?Z

4919.32 33,75 E||,|| 5E.3_ 84.24 22 2 8 4519.5 52,59 202.0?

OIFF[NINTIN,, C.QIRtCTIQ_8

TO(-$.OIIHI, TRA 3,BODE TC3-2,4317 6_J I.Z010

+Oil ,$705 RIIA .IBOZ NO3 -,04158 tAu .0IJIE

FD( -.7B48 FRA I.I421 F¢3 -.EeO? Blip 111018

3.11J1 MA 3.8043 Be3 Z.432B FlIP -_23

LAUNCH OAT[ _AY 12_1864

M(LIOC(NTRIC CONIC

RL 151 .IS LAL ,00 LOI. I_J1.30 VL

RP J0?,4l LAP 3.31 LOP +|lHI.Ik2 VP

RC l H,271 GL -14,14 GP -4,H ZAL

PL_N(TO¢_NY#|¢ C_|C

¢3 41.611K 8.451

LNCJ4 AZNTH LKH T|N(

IIO.00 8 4? |3

eo.oo |? 91

ioo.oo 11 o

100,00 |8 /O $_

|10.OO |1 51 5

110,00 IO 48 51

O|FF[_[NTIA_ COmRECY/O_l

TO(-3.£1B4 TRA 4.E012 TC3-E.13EI 8AU J,iBe4

NO( .3870 R/tA .1 ?18 RC3 -,0SlJ FAU ,00_PS

FD( -.7838 FRA J.JIHl? FC3 -,2050 Bill ]8018

8O( 3.21m? MA A.L_I? 0¢3 E.I)2? fSP -31t3

NID*C._M8_ (vtCUY/(_¢ ACC.U_ACY ORBIT OETERN|t_tTXON ACCURACY

SGT 5582.3 SGR 398.8 S03 1|?.8 ST 5124.6 SR 555.1 SS 745.4

_T -,0a08 R_ r -.0582 RTF ,8440 CRT -.8?08 CRS .8554 CST -.9975

8_ 5578.B _5 ,00IT R15 *,944_ LSA 5226.0 NSA 180.7 $SA 14.4

88| 55BE.3 _ 598.1 THA 179,75 EL| 3139.7 EL2 172.7 ALF ]74.36

FLIGHT TIN( ZO0._ ARRZVAL OAT( NOV 28 1964

OilT*K( 578.582

25.31B GAL 10.41 AZL 93.78 HCA 285.27 SNA i19.01 ECC .32126 INC 5.?540 vl 2_.47e

_Hl.?8_ GAP |7.84 AZP 8l.llO TA_ 158.19 TAP 91.48 RCA B0.77 APO 157.24 VZ 35.217

48,54 2AP 174,_ 2T9 255,27 ZA( 151.58 ETE 183.85 ZAC 81.48 ETC 2§7.60 CLP 1?8.69

OLA -14.78 RAL 177.18 RAO B184t.8 VI[L |2.788 PTH 2.32 VNP 1J.252 OPA 4.55 NAP 165.88 ECC 1.6848

L-| TIN( IN| LAY IN| LONG IN| RT A$C |NJ A_qBTH IN| T|N( PO CST TXN IN| 2 LAT |NJ Z L_G

19J8,0E -|J.4B E).37 48.59 118.07 10 19 12 ]$|8.0 -7.88 16.?4

5517,1? Eb,5E 258.11 $7.BB 89,81 19 23 36 4917,? 28.00 247,51

1982,24 -12.8? 5.45 47.88 1|7,22 1| Et 14 |_82.2 -9.12 358,67

5EE8.88 ES,B? 234.84 5_.G4 88.88 20 AB 9 48Z9.? 29.40 ZZ6.19

|524.13 *11,41 351,41 45.83 1_).38 iZ 16 29 824.1 -12,52 544.76

49_0.56 $3.H 214.31 5?.43 86.12 22 9 58 4360.6 55.08 205.19

N/D-COUR'IM[ (X[CUTIC]4 ACCURACY ORBIT OETE_NINATI_ ACCURACY

BGT 5558.2 BGR 392.4 883 114.8 ST 5125.4 SR 555.9 SS ?4_,9

Rift -.1047 RR1 r -.1015 RTF .9474 CRT -.8?02 CR$ .8576 CST -.9979

IK, ll 5573.0 1i_3 .0018 RI5 -.9474 LSA 5227,7 N$A 181o5 S$A 15.7

881 5558,3 $82 3_[).2 THA 179,57 ELI 5|40.8 (LZ 174,5 ALF 174.32

LAUNCH OAT( NAY )2 19_4 FLIGHT TIN( 202.00 ARRIVAL OAT( NOV 30 ]964

I_(LIOC(MTRIC CCWIC DISTANCE 584.167

RL 151,15 LAL .00 LOL 251.50 VL 25.2?2 GAL 11.50 AZL 93.96 NCA 298.51 S;AA 118,?? (CC .55329 |NO 5.9561 vl 29._T9

RP 107,45 LAP 3,_8 bOP 189.87 VP _,725 CAP iB.T4 AZP 91.B4 TAL |54,77 TAP 95.28 RCA 79.19 APO I59.36 VZ 33.209

IC ]R8.914 GL -14,04 GP -4.B? ZAL 4?.39 ZAP 174°8? (T$ 245,75 ZAE 151.49 [Y( 195,74 ZAC 82.88 (TC _57.59 CLP 177.RZ

PLAN(TOCENTR|C CONIC

C3 47.105 V_L _.8_50LA -|5,08 RAL 178.42 lAO 8598.B VI[L 12.980 PTH 2,57 VHP 11.698 0PA 5.51 RAP 158,D9 ECC 1.7752

LNCH AZNTH LNCH T|N( L°| TIN( |NJ LAT IN| _ IN| RT A$C |NJ AZNTH IN| TIN( PO CBT T|N IN| Z LAY IN| 2 LONG

ilO.00 9 _8 4 1938,80 -12.01 24.?3 52.80 115.81 10 51 22 1358.8 -9,49 17,87

90.00 17 5? 58 5540.28 28.28 258.28 42.4_ 9|.45 |9 50 19 49_.5 28.18 250.61

IO0.O0 I1 12 15 1Y02.77 -13.50 8.64 52.07 116.82 11 40 36 1102.8 -9.79 559.95

IOO.00 19 27 11 5271,55 29.89 238.07 82.48 90.51 ZO 55 2 4671,8 29,64 229.28

]lO,OO |2 2 11 1548,22 -17,23 352.87 48.97 119,99 12 Z? 58 946.2 -13.12 545.98

110.00 _0 _3 41 SO00.J? 54,13 217.45 62.42 87.97 22 l? 2 4400.9 35.47 208.27

O_FFERI[NT|AL C(_R2CTION8 NIO-C(_M_M[ ()(J[CUT|04 ACCURACY CRBIT D(TERNZNATION ACCURACY

TD(°5.44_? TRA 4.85T0 TC5-|.8423 84_ 1.1105 J_T 5544.8 8r_ _85.7 888 111.6 ST 3118.7 _' 357.6 $S 749.2

ROE .4253 RRA .|6_8 RC3 o.0380 FAU .00_IBO /tilt -.1_04 _ °.|469 RTF .9516 CRT -,9702 CRS .8402 CSY -.9992

FOE -.7_?8 FNA 1,2550 FC3 -,1580 88P 18028 88_ 5558.0 R23 .0010 RI5 -,9516 LSA 5E22,2 NSA 181 ,5 SSA 15.1

00[ 3,4711 MA 4,6318 8C3 ].B4E? tSP -374 881 5544,8 S_ 181,5 THA 1?9,40 (LI 5134.5 (L2 17_.5 ALF 174.28

LAt,*NCH OAT( NAY 12 ISHI4 FLIGHT T|N(_04,(X) ARRIVAL DATE DEC 2 1964

_[LIO¢E_TR|C CONIC

RL ISl,15 LAL ,IX) L_.. L_I.30 VL 25.250 GA_

01ITANC( S8I, S04

12.87 AZt. 85.94 HCA 301,_75 91454 118.54 (CO ,34658 ZNC 3.984? vl 29,4?9

nP IO?,6l LAP $.3? LOP 173.1| VP )4.987 GaP 18.91 AZP 82.08 TA_ IS3.41 TAP 95.18 RCA ?7.46 APO 159.65 v2 55.200

lC 201.528 GL -|3.45 GP -4.78 ZAL 45.35 ZAP 174.3| (T9 E$8.82 ZA[ 131.54 EYE 185.63 ZAC 92.67 ETC 257.08 CLP 1?6.91

PLAN[TOC[NTR|C CON|C

C3 53.575 _ 7.318 OLA -15.34 RAL 181.3| RAO 8598.8 V_L 13.22B PTH 2.42 VHP 12.214 OPA 2.67 RAP 170.26 [CC 1.8817

LNCH AZNTH LNCH TIN( _-I TIN( |NJ LAT IN| _ |NJ RT AJC IN| AZMTH |NJ T|I4( PO CST TIN |NJ 2 LAT IN| 2 LONG

110.00 IO I A4 Jill.BE *IE.Y4

IO,00 II $ 4| 9101.$8 28.18

100,00 I| IL_ 42 |?El.dO -14,E3

|OO.OO It 93 14 5311.04 E8.t3

110,00 12 12 17 ]SYl.0t -18,07

110,00 El 0 18 5040.12 34,18

OIrFERI[NTIAk _CT/¢NS

?0(o3.1508 TRA 5.1_$ T¢$-|.571| |AU I,I£B_

ROE .455| RRA ,1484 RC5 -.0J_8| FAU .00?30

FOE -.#lab _RA 1.5|B4 _C3 -.I|79 8SP !7957

BOlE 5.8585 lINA 5.|OAS 8C3 1.5724 FBP -543

L_l.f_ 58.82 il5.50 10 A2 2B 1381.8 -9.21 19.18

EI_,.J't 87,14 92,85 19 57 2 50OI,4 28o21 255,62

8.0_ 58,|8 IIB.57 I| 51 29 1126.4 -10.15 1.17

E4J.0_ 8?.23 82,10 2| 1 59 4?12.D 29.80 252.27

$$4,11 84.04 !18,52 12 38 28 971,1 -14.01 54?,59

E_0,S| 8?,3| 28,?8 22 24 19 4440,1 55,?? 2|1.29

N|O-C_B[ [N(CUTI(_4 ACCURACY CR'B|T D(T[RN/NAT|ON ACCURACY

$GT 58_§.1 $GR 378.B 985 108.7 ST 3102.7 SR 558.1 S$ ?53.2

_T -.18115 RRIr o.1888 RTF ,9558 CRT -.g?D5 CRS .842? CST -.9_94

_d_ 5558*0 RE3 ".0003 R|3 -.9558 L$A 5_07.7 N$A 190.7 SSA ]2.4

881 8525.8 882 5?|,3 THA 179,22 ELI 5119,4 EL2 J75,4 ALF 174,24

1858



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCH OAT[ HAY IE 14HI4 FL|CeHT, TII_ Z08.00 ARRIVAL 0AT( OEC 4 | 984

H[LJO¢[N1mIC CONIC

mL 151.15 LAL .DO

RP IO?.OB LAP $.34

RC Z03.180 GL -11.15

RLAN(TOC[NTR|C CONIC

C$ JJ.rZl VHL ?.814

LNCH AZMTN LNCH TIM(

I)O.00 10 18 19

80.00 18 9 AS

I00.00 11 $Z 5

100.00 l0 38

I10.O0 JZ 11 tZ

110.00 11 8 Ag

011?Ase¢[ 59Z.809

LOt. 131.$0 VL Z5.tll GAL 13.ta AZL 14.09 MCA 3OA.98 S_A

LOP 170.35 VP 31.850 GAP 1'0.57 azP IZ.)A TAb 158.11 tap

GP -4.71ZAb 43.44 ZAP 173.tl [TS 88t*|0 8A[ 131.17 [T[

i18.3l £CC .$6131 INC 4.0111 Vl _9.478

87.10 RCA 75.57 Al"O 151.07 VZ 35.191

183.$$ ZAC 83.84 (TC 2S6.87 CAP 175.$8

0LA -15.38 RAL il3.41 lAO 8591.1V[L 13.511 PTH 1,47 VHP 11.783 OPA 1.83

b-I TIN( IN| bat |NJ L¢IIG IN| RT ASC IN| AZMTH |NJ TIN( PO CIT Y|N

1997.91 -13.50 87.81 80.95 IIS.I$ 10 58 13 1387.8

s840.11 18.00 885.15 ?1.?0 14.34 1t 43 AS 3040.8

1758.85 -J5.03 1,34 80,19 118.15 18 1 1Y 1158.8

5351._ Zl.89 143.17 71.83 13.81 II 8 47 4751.0

JS99.AP -I#,INI 335.71 $8.03 118.98 18 A9 0 899.5

3079.15 3A.15 883.48 78.0T 11.5A 88 31 8Y 4A7t.1

D;FF[II£HTIAL C._IRI[CTJCIdl,

T0(-3.8318 TRA S.Sl_5 TC3ol.3188 IMAJ 1.01151

R0£ .A804 NNA .13£8 RC3 -.0811FAU .00403

F0E -.8344 fNA 1._15t fC3 -,0_33 8lAP 179?1

80( 3.88t5 MA 5,51NI1 it3 1,3ZM FSP -354

xI0-CO_eJ_ EXI[C, UTJ_ ACCURACY

8GT 5808.1 _ 311.8 9G) 105.8

RNT -.8454 j_r -.8353 RTF .9601

S_4 5514.7 _3 -.0018 RI) -._01

JGI 5S08.t &C_ 380.3 THA 179.05

RAP 172.40 [CC t.O0?5

INJ Z LAT INJ 2 LONG

o10.00 10._8

18.3t 856.$0

-11.39 1.88

83.83 235.17

-14.87 348,89

33.SS 114.24

OIIBIT D[TEmAI_TION ACCURACY

ST 3083.0 SR 357.4 SS ?$S.Y

CRT -.8?18 CRS .8481 CST -.9886

LSA 3110.3 NSA 178.0 SS& 11.8

[LI 30t9.8 (br 174.3 AL¥ 174.21

LA_mICH OATE NAY 12 IN4 FLIGHT TIN( _.00 ARRIVAL 0At£ 0(C 6 1864

Hq[LIOC[NYRIC C.CUiC

RL J5J.15 LAb .00

RP I07.78 LAP 3.30

RC 1'04.M8 GL -1_.15

JLAN[TOC(NTR|C CON|C

C3 ?0.898 Vt_ a,_MI4 ObA -IS.04 RAL 113.87 RAID 85_11.4 VI[L

LNCH AZNTH bNCH TZN( L-| TIN( IN| LAT

80.00 I0 _7 34 t0|l.Sl *1A,3£

O0.O0 18 15 A9 5t79.35 87.79

100.O0 11 40 JFO 1791.95 -15.99

100.OO 1_ 49 48 9_ldl,t4 L79,30

110.00 18 _9 83 18_9,0_ -19,93

110,00 IJ 13 JO 3|14.?? 34.09

0IKF[RENTIAb C¢i_[CtJONJ

TD(-4.04$8 TNA 8.1899 TC3-1,1017 8AU 1.0355

RO( .511HI RRA .1111 RC3 -.0130 FAt/ .0SAP|

FOE -.8588 _RA 1.6388 rC3 -.0591 81k* 17958

80( 4.07R8 MA 8.18'I)11 1183 1.101_ tip -540

0/$TANC( 518.410

b Of,. J_J.30 Vb 83.J41 GAb JS.3$ AZb IN.£| _ 30_.81 _M

bOP 179.5t vP 34.813 &_P 8].M _ZP _.8| TA_ 130.11TMP

GP -L,89 Z_L AJ.?J ZAP J73.J9 ITS _.33 ZA[ 130.95 [Y[

J|8.1J £CC .37788 INC 4.80?0 vl ZS.478

99.13 RCA 73.30 AFO 118,?1 Vl 35,181

183.48 ZAC 83.81 [TC 298.8? CLP 1?9.00

IUJ LCIK

1_1.34 84.97 114.1t 11 I 13

887.8? 78.10 IS,?_ 19 50 8?

11.30 84,11 115.44 18 10 1

t4l. P8 78.88 95.0_ 81 15 34

357.48 81,93 119.35 18 54 33

8111.34 78.8? 93.83 ZZ 38 83

N|0-C, OuNII[ [vs'CUT|¢lq ACCURACY

8GT 5474,? _ _N_4.? 9G3 103.1

met -.8t5A _ -,893£ RTF .9845

9841 94_1,9 It_3 -.0030 R13 -.9445

S_] _475.7 _C_ 348.4 THA 178.87

13.844 PTH 8.53 WAP 13.417 OPA .1t RAP 1?4.41 [CC 2.1569

|NJ RY AlC |NJ AZRTH |NJ TIN( PO CST TIN IHJ 2 baT INJ Z ACING

1416,5 -10.87 ZZ.)3

3078,3 88.10 _59.24

1191,9 *11.31 4._4

4T88,Z 79.89 Z_?.IL

1088.1 -18.01 350.56

ASJA._ _4.JZ ZJ?.OP

CI_SIT 0[T[RNINATION ACCURACY

ST 3057.S M 355.1 $$ ?68.3

CRT -,8?35 CRS .8300 CST -.9888

bSA _167.? NSA ITS°8 SSA 11.Z

ELI 30?3.3 [L2 171.3 ALF 176.18

LAUNCH OAT( NAY IZ 1_84 FLIGNT TIN( 210.00 ARRIVAL OAT( D(C 8 1961

H[LIOC[NTNIC CONIC 0IST&NC[ 531.837

RL 151.15 LAL .00 LOt. 131.30 vb 25.109 GAb 11.84 AlL 14.34 H_A 311.A4 S_A

RP 107.75 LAP 3.Z_ LOP 182.83 VP 34,577 GAP _.81 A_P 91.t8 TAL 143.81 TAP

RC _06.236 GL -11.46 GP -4.59 ZAL 40.12 lap 171.44 (TS 119.53 ZA( 130.6t [T[

PLAN_TOC(NTR|C C(_N|C

¢3 11.13A VHL S.00? OLA -15.?0 RAL 118.t3 lA0 831t.8 YEA

LNCH AZN_N _H Tlel£ b-| T|_ |NJ bat IN| L_I_ IN| RY AIC IN| AZNTH IN| ?|14_

S0,00 10 34 41 Z047,87 -19.Z0 31.18 89.88 114.18 11 8 53

_O.O0 IS 11 58 3TJ3°T? Z?.S) 11'0.43 80.38 98.98 18 57 6

100.00 II A? Zl 1813.16 -16.90 13.11 67.I0 I15.09 18 I? A0

100.00 If 51 5_ 5483,38 19.1i 841.38 t0.56 H.31 11 ll 18

]JO.O0 IZ 38 _8 I_58.81 -ZO.H 359.N 65.78 117.84 13 4 6

310.00 Zl 18 _ 5148.75 33.91 88t.08 11,09 14,8_ 82 45 II

0IFFEN£NYZ&L CCIIR£CT|ON8 N|O-C,_I._J_ (X£CUT|ON ACCURACY

TOE-4.E?_S TRA 1.7030 TC3 -.8870 BAt,/ .8731 $GT 5441.9 $C,d_ 357.? 883 1D0,5

RO( .5543 RRA .OJANI RC3 -.0104 TA_J .00338 f(WT -.3484 _ -,3315 RTF .988?

FO( -.OJZ4 FRA 1,5381 FC3 -,0354 08_ 179Z5 8Ce_ S4S4.S I1_3 -.0047 R13 -,S_?

80[ 4.3111 BRA S,?O_I_ 8C3 .9971 FSP -3_? 861 S444.8 9_ 339,S ?HA 17_.89

117.91 £CC .39593 INC 4,3448 VI ZS.4?8

101.25 RCA 71.22 APO 164.59 VZ 35.171

113.31ZAC 84.36 [TC 156.50 CLP 173.98

14.230 PTH Z,51 VHP 14.11A 0PA .IS RAP 176.53 (CC 2.3393

POCST T_N IN| 8 LAT fNJ Z LON_

1447.? -]I.BI _4.15

5113.8 18.19 261.83

1213.2 -13.10 6.15

4883.5 29.8A _0.5_

1051,? -I?.0_ 35r.37

454_.7 34.18 Z|9.82

O_81T O(T(RNINATION ACCURACY

ST 30_?.1 SR 35_.0 S$ 779.6

CRY -.8758 CRS .8543 CST -.9890

kSA 3141.0 NSA 113.4 ssA 10,6

ELI 3041,S ILl 169,_ ALF 174.15

LAUNCH OAT[ NAY 12 J SNSL FLIGHT TIN( 118.00 ARRIVAL OAT[ DEC lO IS64

H(_IO([NTRIC CONIC

RL ISI,IS LAL .00 bOL 131.30 VL

RP 107,78 LAP 3.10 bOP 196.01 VP

RC _01.?S£ GL -11,09 GP -4.$8 ZAL

P_AN(TO_(NTRIC CON|C

C3 _4.148 Vffb 9. T03

_NCN AZNTH Llkl¢ff TIM(

_.00 10 40 AZ

t_.OO lg £? 34

100.00 11 53 83

IOO.OO IS _7 3A

110.OO 18 48 13

IlO.O0 _1 83 84

OIFF[R£NTIAL C_QRI[CT|ON8

YO£-4._809 YRA T.3_83 Y_3 -.7|04 8AU ,8948

ROt[ .5_09 AWA .0$1NI Re3 o.0073 FAU .00177

to( -,8101 _RA J.6183 FC3 -.0193 lip 17907

IK)( 4.9513 MA ?.3883 8C$ .7105 F$P -389

011TItK[ IO8.908

25.078 GAb 11.$1 AZL t4.30 N(A 311.87 SI.IA !17.?1 [CC .A1635

_18.541 GAP 14.15 AlP 93,11 TAL IA8.Sl TAP 103.$0 RCA 88.?0

39._0 lAP 171.51 its 811.51 ZA( 130.3l [T[ 183.20 ZAC 84.90

INC 4.4884 Vl 19.478

APO I86.72 V£ 35.160

(TC 156.35 CLP 172.S0

ObA -1_._0 RAL 181.43 RAO t5t9,8 V(L 14,180 PT_ 8.44 _R 14,919 Sea -._? RAe 178,51 (CC Z,_AS+

L-| T_ IN| baT |NJ LONG |NJ RT ASC |NJ A_4TN IN| TZM[ PO CST TIN IN| 2 LAT IN| Z LONG

L'OeJ.05 -J8.18 33.10 78.)j JJ3o80 il JS 13 1481.0 -18.?S 16,10

$741.80 _7,8'J_ 8?8.80 84,$S iNl.14 80 3 AI $]A8,S 28,03 lGd.24

1848.88 -17.75 |5.10 71o58 |14,45 IZ 14 10 1846.5 -14.31 e.10

54H.91 89,_11 831.?$ 84,1_ 97.IA lJ 88 51 48_8.$ _S.74 245.0]

IN).03 -£I.00 I._J) 11.34 111.15 13 10 38 |093,0 -18.22 $54,ZS

5188.81 33.18 131,91 83._1 H.33 II 51 46 4388.8 34.17 _Zl.41

N|O-COUNIM[ [I_CUYI¢IN ACCU(QACY 01'B|T O£T£RNINATION ACCURACY

I(,T SAOI.? _ 3+1.0 IG$ 18.0 ST ZIS|.| Sll $49,I $S ?$3.5

RRT -.31NI1 _ -._MIS? RTF .S?18 CRT -.8?86 CR$ .8586 CST -.9981

_1418.1 i_lP3 -.0083 RJ3 -.9781 LSA 3103.6 NSA 163.$ SSA 10.1

8GI 5d09.5 _ M1.t TNA I?S.SI (L] 3006.8 (L2 169.8 ALF 174.13

1937



JPL. TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LA_H DAY( NAY IZ 1_4 FL|GIAT Till( 114.00 ARRIVAL OAT( DEC iZ 1964

H(LIOC(MTR| C COMIC

RL 151.15 LIL .IX)

RP 107./I LAP 9.15

IIIC _);.,_ GL -10.50

PLAN(TOC(NTRIC C_4|C

C$ 101.8/? K |0.4111

LNC_ AzNlrN LNC_ ?IN(

_0.00 10 AS ,$

00.00 11 35 54

J_.O0 11 51J ?

100.00 _*0 $ 11

iiO.00 1, 4? 14
410.00 ,1 $1 15

0l|tAleC( lOS. ZPt

LOL _|.30 VL ,5.037 6JL _.34 A,L J4.ti HA 317._0 JNA 117.59 (CC .A;0Zl INC 4.6451 Vl 19.471

LOP 101o30 VP 94.504 GAP 15.45 AZP 83.47 ?At. 147.19 1rap |05.18 RCA 19.;0 APO 118.11 vl 95.145

GP -4.47 ZAL 97.44 ZAP 170.tk1_ I[?| Z0?._ ZA( !,;.,5 (?1[ 119.01 ZAC 19.4J_ (YC ,95.22 CLP I?1.74

DLA -IS.G3 RAL I;;.?Y NAO IS_.] V_L 19.Z04 PTH Z.?9 RAP 15.114 0PA -I.47 lap i10.41 (CC 2.1015

L-| Y|N( |NJ LAT |NJ _ IN| RT AIH[ |NJ AZNTN |NJ TIN( P; CIT I|N IN| 2 LAY IN| , LONG

_11t.49 -IT.0? )$.N ?9.?f t1,._4 I1 _ 91 151t.4 -1_.12 Z;.15

5777.D; _11_.11| ,?A.;? 111.14 B;.|| _ 10 11 $|??.1 ,?._0 J_61.44

1_1|.79 -11.?$ !?.95 ?S.04 |19.79 1, ,; ,J I,;I .? ol9.97 10.11

541Y.01 ,I.H f59.JS 11.41 N.?? 11 $S I1 4117.0 25.il 249.2;

I ?Z?._ -,3.0Q 3.94 ?, .lib 1| S.;? 19 11 Z 11,?. f -11.97 $91.94

9,| 3.89 33.4| '95.N I;._5 ;?.71 ZE _P ? 41J9.i 94.11 124.11

1110-_8_ [u_CUT|CN ACCURACY CR;|T O(T(NNIIAA[ION ACCUAIACY

I_T 9_.) _ )44.1 1_9 ;9.7 ;Y ,959.1 M 944., ;; ;11.7

NNT o.ASOt W -.49AI RYF .;?_0 CRT *.ll,t ORS .2t91 C;t -.8212

S)77.) _9 -.0081 R19 *.174_1 LIL4 )077.5 N;A 114.1 $SA 9.5

M| S_$kP.S I_ _07.4 ?HA 171.94 ELl ZS4_.? [L' 11|.2 ALF 174.11

0 |FFE_(M? |AL ((_lll(C lr |Clll

Y0[-4.71,; TRA ;.0034 ?C3 -.1441 _ .?t_$

RD( .6117 MM .0_19 1C9 -.0054 IrAU .00011

FO( -.84_7 FRA 1.7_$ F¢9 -._ ;SP I?/_Y

LAUNCH OAT[ MAY J, itt4 FL|G_T ?|N[ |11.| A_IVAL _AT[ D(( |A l;|d

N(_|_¢[NTR|C ¢_1C

RL 151.19 LAL .00
R_ 107.19 LA_ 9.09

RC 2|0.741 GL -;.l_

I%AN(tOCgNTRIC CONIC

C9 1_.07, W4L IJ.N|

LNC_ AZNTH _N¢_ TIN(
I0.00 |O 4t 44

IO.O0 I; 111

100.00 1, 1 )4

100.OO 20 ; 41

110.00 II 10 99

110.OO ,i 9; 5JO

OilTAII(( 101.1194

LOL _1.$0 VI. ,9.00,I. 0_1. J_.A£ AZL IM.141 11(14 $,1.1, 1_

INr.S$ VP J4.41T r_p Ir?.34 AZP _$.?I) tAi. 147.$$ YAP
GP -4.41 ,N. _J._4 ,aP Jill.S4 (T$ _3.?| ,N[ 1_1.4S EVE

11?.)_ [CC .40511 INC 4.8519 Vl ,8.478

1_.41 RCA _.?? APO 171.14 v2 35.158

1_.;? 2AC 19.81 (TO ,58.1, CLP 170.50

OLA -15.41 N_ JlO.;$ RaO 19_.4 V(L 11.1£4 PT_ _.1_ vHp II.191 OPA o_.,9
L-| TIN[ IN| LAT |NJ _ |NJ NT AIN_ IN| AZNTH |NJ TIN[ POCST T|N

,153.05 -11.O4 37.11 71.01 11_._0 11 14 ST 1959.7

S_04.f_ _l.lO _?l.l_ fJ.l? 100.10 ,O |t )4 9_04._

1111.11 -11.79 11._4 71.14 11,.13 1, 19 39 1918.;

5984.91 N,_); _59._4 _,._ J_J.?? '1 41 99 4114.9
1?14.0_ -fS.ll 9.11_ 76._4 114.;; 19 _'0 I_ !114.1

$,41.#_ 99.19 _36.14 _._3 141._5 ,$ 4 11 4641.1

O/rFER(NT/AL ¢¢W_CT|ONt

YO(-S.Otl, TRA t.?_ll T¢3 -._41 I_U ._P15

.6?O; lIRA -.0_O4 #4:9 -.0046 FAU*.OO|I|

F0( -.II_P FRA t.;$SY _¢$ .O|ll lip 17?10

80( 9.159, MA I.?_4 0C$ .3141 FSP -3|9

N|0-_J( EXECUTION ACCURACy
I_Y $3£1.$ _ )M.? 1+3 ;3.A

_T -.5040 NNf -.41171RTIr .;109

$$_t.t I_$ -.00141 N13 -.;105

;GI $$£4.0 _ ,1_.4 /_a 171.16

RAP II_.,A [CC 3.1142
IN| _ LAT |NJ • _ONG

-14.18 )_.42

'?.72 ,_.41

-11.45 I_.3;

£;.49 £47.25

-_.54 998.4_

34.O1 ,_?.01

(:RDIT D(TENNIk_TION ACCLMACY

ST Z911.$ _ 991.4 11 ;94.4

CRT -.t861CNI .;;14 C;T -.8599
LIA 3043., NIA 191.2 ;SA I.e

(_1 _;.8 (_Z 199.8 ALF 174.10

LAUNCH oat( NAY 12 1_44 r_1r,_T TIN[ _11.00 ARRIVAL DATE O(C IS 1_G4

H(LZOC[NTNIC CONIC

IP ]07.;t _AP Z.84

• c Z12.Z0_ GL -8.35

PLAN(YOCENTRIC CONIC

C9 192.455 VIAl. 11.$99

LNC_ AZMtH LNCH TIN(
IO.OO IO 50

SO._ 18 AS 4_

100.00 1, $ 341

100.00 1_O 19 '9

lJO.00 1, 93 19

110.00 £1 4, 1,

019TAMC( (d_?.4_l

_0L _91.$0 VL _4.874 GAL 2A.74 A2L 95.01 HCA 914.95 SNA il?.ZD (CC .454Z5

LOP 115.?; VP 9_.440 lap _1_.)0 AZP _4.19 TAL 141._0 TAP 111.24 RCA 95.27

4P -4.95 ZAL 99.47 ZAP 1_.9_ [T$ 100.99 ZA( |_t.14 (T( 111.15 2AC 16.9_

OLA -IS.,? RAL 181.11WA0 49_).? VEL 11.$5, PTH _.11 VHP I?.|;Z 0PA -Z.|G

_-1 TIN[ INJLA_ IN| LONG IN| RT ASC IN| AZNTH IN| TIN( i_ CST fin
,11,.98 -18.09 40.0_ I,.I; 111.97 11 _7 11 1582.6

91f?.?t _.$1 f71.55 _4._0 |_.1; _0 ,f 50 9_Z?.;

1157.0_ -_1_.73 t_.O_ 11.44 11E.09 11 9; 16 1597.0

99._J.51 _1.|0 _57.1_1 _5._1 100.$4 ZI 47 41 419t.;
J_01.41 -'S.|? I._] 79.91 119.19 19 _9 11 1_01.4

5,44.19 $£.1S _M.04 fl._; 100.05 ,9 f 59 4661.9

01FF[NI[NTIAL COqt_CTICNS

TO(-9.4£O0 TRA 8.5441 TC3 -._ 8_4J .5141

RO( .71_ R_A -.04H_9 RC9 -.0047 FA_-.0OAO_

rO(-1.028£ TRA 1.;_7 FC9 .0,30 BSP 1?8,9

;DE 5.4t70 MA 8.9491 ;C9 .,_ _SP- -904

INC 5.0791 vl _9.478

APO 175.19 V2 $5.1£6

[TC 294.09 CAP 168.15

RAP I19.16 (CC 9.5123

/NJ 2 LAT IN| • LONG
-15.91 $2.16

17.94 _?0.1_

-1T.91 14.70

£5.2t 245.01

-Z1.72 .7_

99.81 ,25.16

_R81T O(T(_NINATION ACCt_ACY

ST 2_69.7 SR 99J.7 S; 412.1

CRY -.89|1CR$ .0?55 C;T -.9994

L;A _0?.0 MSA 199.| $SA $.4

ELI _181.O (LZ 148.? ALF 174.09

NIO-COURS( [_rCUTION ACCURACY

SGT 5_?1.t SAM 959.4 $13 91.9

NflT -.599_ W -.5_SNI RYY ._19_

5_8,.111_$ -.0115 N19 -._199

S_I 527A.1 $C_ _71.8 THA 177.88

LMU_C*4 OaT( NAY 1, 1_4 FLI_T TIN( _/0.00 ARRIVAL OAT( 0(C 18 1914

_[L IOCENTRIC CONIC

RL 191.19 LAb .IX)

WP 107.8, LAP Jt.lll

RC ,19.8_10 GL -I.71

PLAN(TO¢[NT_ T _ CONIC

C$ 181.811 V'WL 19.417

LNCH A,NTH LNCH ?IN(
IO.OO 10 SO 97

M.O0 11 91

I00.00 I, I II

I00.00 110 lid 941.

I10.00 11 94 I0

110.00 ,1 4? l?

0J$?_MC( i07.170

LOL L_I.SO VL 14._41 _4L rP._HI AZL 15.34 HCA 3£?.$1 Slo4A 117.08 (CC .5£799
LOP IN.;_ VP _.410 GAP _i .$4 AZP k.9l TAL 141.73 TAP 114.30 RCA 55.93

GP -4.31 ZAL 34.?; ZAP Je$._S [TI 1_7.?1 Z_( IEI.0_ (rE 111.71 ZAC I;._,

DLA -14._; NAL Ill.i? tad lS?I.O VIA I?.414 PTH _.91 Vl)P II.$2110Pa -3.;3

b°| TIN( INJ LAY IN| t_lAG |NJ RT d_ IN| AZNTH |NJ TIM( P; CST TIN
_$3.,1 -IK).O, 4,.11 14.1HI |10.41 II _ I1 1699.2
_P47.11 L_.0$ '71.11 ;?.?; 101.51 L_0 _t 54 5,4?.1

ltlA.ff *_1.'/'_ _4.10 I_.£1 111.09 I, 37 _; 191_..;

SSM.II ,?.t4 191.10 11.II 101.39 11 S3 93 4131.$
1191.11 -Irl.£l 10.?| I£.$1 11,.71 13 85 0 1,31.;

5fill.49 3,.$41 ,31.M 11.,? I00.17 ,9 15 ,; 4MI.9

01F_I_[N?/AL ¢¢W_[CTIO_

?0[-5.7110 ?RAIO.43_ YC$ *.1497 IAU .141_

leO( .71,$ NNA -.1L_19 RC3 -.0091 F_-.00_I_

F0(°1.0111 FNA ,.0MS FC3 .0_4 BIP 17455

110( 9.1910 MAIO.4310 BC9 .1491 F$P -JPI;

MI0-¢GMS[ [lieU?iDA ACCURACY

_? S117.1 _ $_P.t S_9 18.4

• ffT o.IOIs W *.$;|? NTF .1119

_4 5££?.5 R_9 -.01_0 RI9 -._t_

_] $_J.B 1_2 ZSO.I ?HA 177.10

INC 5.99?4 Vl ,5.A?;

APO 171.78 V, 39.114

EYC ,53.8? CLP 11?.S?

RAP J|5.97 (CC 3.8898

INJ _ LAT IN| _ LONG
-I?.09 99.ZA

Z?.9; 271.50

-1;.$? 17.14

29.11 250.59

-21.$8 9.19

99.?5 _.62

_R;IY O(?[RN|NAT|ON ACCURACY
ST ,819.0 M 9_A.9 S; 185.?

CRT -.8t63 CR$ .t519 C;T -.8899

L;A '_1.Z M;A 141.4 SSA 7.8

(LI _t90.1 [L_ IA3.0 ALF J74.09



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 1964)

LAt_CN OAT( NAY x) i¢@• FLIGht TIN( ?0.00 ARR|VAL 0AT( JUL _Z |964

H(LIOCENTRI( COIIC

RL ISI.i@ LAL .00

RP 10J.t• LIP -).0Z

RC @,.@O• GL -1,.15

PLANE TOC(NTRI¢ CGNIC

C) •l.e@) VNL @.046 DLA 10.]) NAL

LN4_H AZNTN LNCH •|ME b-| TIN( |NJ LAY

• O.O0 t) 25 ) •T46.54 -•?.DS

tO.O@ 14 I 4@ 4?4t.H |@.71

1OO.O0 0 95 •! •467. tl -•1.•0

100.00 15 11 B 4301. T5 It.l•

ll0.OO , 15 l ••]1.?| -)).•1

110.00 i@ J4 51 41•S.71 •1.t5

OlFFERENYIA_ ¢¢W_[CTJO_l

TO( .0•?1 TRA -.)_4• TC) .•140 _ .JINiZ

I0( -.40•@ _IA .l)lO IC) .I@S• FJ•J .01434

FO( -.?104 FRA -ot•4l FC$-I._3 I_ 10?t

101[ .4031 M4 .•J?? I() .)|)| FSP -45t

01STAmC( 114.t25

LOL 23•.•7 VL 27.91) GJk -1•.2@ AZL I).0) NCA IT.0# IMIA I)S.iK) (CC .•)811 I_C 3.026? Vl 29.471

LOP )11.15 VP _.210 GAP -?.13 AZP 10.15 TAL 2_0.31 TAP 117.•i RCA 101.41 APO ]68.19 V_ $•.?i6

GP 1.61 ZAL IST.I? •AT 31.68 EY@ 141.G0 ZA( 148.?0 (Y( 30.12 ZAC 16.3• [T¢ 268.2_ CLP -30.90

71.6T NA0 65M.8 V_L 12.670 PTH 2.17 WRP 6.074 OPA 32.57 lAP 111 .•9 (CC I.??Z,

|NJ LONG IN| NT ADC IN| A_14TH IN| TIN( P@ CST TIN IN| • L•Y ZNJ Z LONG

?7.8) 112.42 64°75 •4 l0 SO •144.5 -•?.GO G8.19

L_03.17 305,)) $6.1@ 15 1'0 59 4150.0 1).S• 1t8.5)

57._ 312._7 85._ 1 _ •6 IJ_.0 -21.)0 •8.66

Ja4.1_ )04.72 68.81 16 )3 12 3801.7 i•.71 J??.a3

)?._1 )Jl.?l 91.•6 • 5• 0 1613.T -31.79 £8.t0

168.83 _02.8£ 1J.88 1? •? • )?25.8 17.6• IiZ.S9

N|0-CO_[ [_CUT|ON AC_ACy _llT O(?(RNINATION ACCURACY

$GT 41HJ.S _AI 4L_.4 JG3 170.1 ST 108.@ SR ))6.8 S@ )@5.5

MIT .1418 _ *.}O)Y RTF -._)8 CRT *.•551CRS -.696) CS? .0)•)

I18 lSl.8 I_$ -.lt_HI RJ) -.440) kSA 466.1NIA 15•.9 S$4 25.1

_J S0?.1 _ 401.0 THA _.56 (LJ 142.? [L• 95.6 4LF 99.00

t•lJ_KN 04T[ NAY 13 I_ FL|GHT TIN[ ?Z.O0 4_ZVAL 0AT( JUL Z• |964

*+I_X<X(N?NIC CONIC

RL 161.11 I.Ak .00

lP 1011.t3 _AP -).ll

lC M.i•• GL -|•.il

Pk&N_TOCENTRI¢ CONIC

C3 •9.Ot• W•_ @.781 0kA

LNCJ+ AZNTN LNCN TIN( k-I yll_

_O.00 •) •? II £?14.82

90.00 I) 95 1'0 4Y@).£1

IO0,00 0 ST || 2447.3)

IOO,OO IS ]| 57 4)16.08

110.00 • 14 10 IPL_O.J•

lJO.OO li 8 •? 4)_4.06

TO( .0406 TffA -.404) TC) ._)4S 8AU .18_0

RO( -,_l@@ Illf_A .1•11 _¢3 .178? FAU .07381

WO( -.S_? WRA-I.OS@? FC)oI._8) 8M' 10£$

IO! .SLOT M4 .•310 8C3 .3115 FSP -5£6

DISTANCE 201.645

LQ. Z38.2? Yk 2?.IHM GAL -12.14 AZL 8).|1 _+C.A _N3.24 IM•A |34.54 [CC .2)50• IN(; ).106i vl •9.471

LOP 3_•.51 VP _._?J GAP -?.01 AZP 81._ TAL _3].)$ TAP 121._O RCA 104.45 AT@ IM.i• v_ $4.7R@

GP 6._? ZAL IS?.44 ZAP 15.$6 (TS 148.?4 ZA[ 1_.T1 (T( )t.55 ZAC 86._1 (TC •61.41 CLP -14.48

6.i| NA_ 71._ NAO 85H.7 _q[k 12.840 PTN •.36 VHP ).686 OPA 31.24 RAP lI0.TI [CC 1.7549

IN| _AT IN| _ JNJ IT AIC IN| A_NTH |NJ TIN[ P@ C@T TIN IN| 2 LAY IN| 2 LONG

-£?.8_ ?_.)4 311.£8 85.5_ 24 l_ )5 £124.6 -26.?6 67.66

IT.IS 204.48 304.58 17.11 I) 1• 43 41t3.3 13.80 18T.)1

-_.E5 )).?8 31I.l_ fl.4? I )? S8 1_47.) -•1.04 47.18

18,4T IIS.?I 30)._J N.O? 16 27 |) _I@.l 15.06 178,56

-33.01 )4.38 3t0.S0 t6,11 • 5• 51 leO0.| -11.•6 •T.S4

_1.8? 170._8 )O_.JI @),l) 1? _1 43 3716.1 18.18 161.18

N|0-C4=I_I( [trcuTICN ACCt,MACY (3QSIT O(TERNJ_ATION ACCUR4CY

6GT 410.4 _ 4_.1 6_) 112.Z ST 108.6 M 130.• 89 397.9

RRT .l)_) ffffF -.1423 RTF -.131_ CRT -.4166 OR@ -.6923 CIT -.0192

630.I R_$ -.1740 lJ3 -.4131 LSA )01.6 N$A 15_.) 99A 23.0

_I _O2.@ SG_ 4J).6 THA 2•.?• (LI ))).? EL• 9@ .S ALF 98.65

L4U_CN 0_[ MAY IS 196• FLIGHT TIN[ T4.00 ARRIVAL OAT( JU_ 26 1964

H(LIOC(NTNIC CONI(

NL 15|.1J L•L .00

lP 10_.8, LAP -).16

NC @4.491GL -13.0@

P_AN(T_(NTR|C CONIC

¢) 45.4|1 vffk 6.?1t

Lk_H AZN_H LN_ff TIN(

I_.00 •3 ,t )_

• O.O0 IS 49 "1

100.OO 0 51 15

J00.00 15 • Z)

il0.00 • IT ST

110.00 I• • SO

0|rF(m[N_|4_ CC_NI[C?I•=8_

TO( .0104 ?_4 -.4•041 T¢3 .,315 8_U .11_

• O( -.)Y_O R_4 .1515 R¢3 .1853 FAU .D81t_

FD(-J.O)14 F#4-1.11H_ Fc3-1.56•3 8Jk o t57

DO( .)?4, MA .430_ 8C3 .)@IT F_P -_0•

OI@TA_K[ IO6.))!

LOL •3Z.77 VL 28.061 G•L -12.03 AZk 61.16 N<4 85.•0 _44 13T.O? (CC .Z3149 INC 3.1817 vl ,8.47!

LOP _5.68 VP )1.}23 GAP -6._? AZP 8t.61 T•_ 212.16 TAP 3•$.56 RC4 105.14 4PO 168.90 vZ _.7_1

GP 8.92 ZAL 15T.81 ZaP )8.65 (TS 350.80 ZA( 151.81 (Y( 35.•0 Z•C |?.47 (TC f68.65 CLP -38.58

OLA 8.10 RAL ?0.66 RAO @5_.Y v(k 12.61• PTH _.15 YHP 5.35? OPA )).8@ R_P 108.68 [CC 1.7474

L-J TIN( IN| LAT |NJ LONG IN| RT 4@C IN| AZNTH IN| TIN( P@ CST TIN IN| Z kAT IN| _ LONG

• ?04.50 -27.67 F4.8t )10.3• t9.•5 •• 14 )• _104.5 -,6.5, _4.41

• Y?•.•l |7.48 •O5.•1 301.t$ IT.S? 15 8 $ 41?6.2 14._1 199.08

24•?.10 -29.09 54.)5 310.11 67.•0 I )8 4_ I127.1 -IT.T8 45.78

43•8.14 16._0 166.4• SO).@T _.12 16 Z| S1 $1,6.| 15.44 178.Z?

211•.8• -3•.89 )5.041 )06.46 tl.86 2 54 O 1532.6 -31.18 26._5

4)41.15 _.•6 170.110 301.1) 63.11 17 16 56 3749.2 18.5_ 113.78

NIO-C_J_8_ (_IrC_TION ACCUR•CY OR41T D(T(RNIN•TION ACC_R•CY

_Y 413.) _ 4_4.4 •G) 218.3 ST 112.1 SR )19.9 S) 431.5

RRT .1235 IIIW -.341•• RTF -.2641 CRY °.)$08 CRS -._•81 CST -.0998

t46.1 _3 -.•34T RI) -.)74) L_A 52).) NSA 16).4 SSA _.8

_| d6_.4 _Z 420.5 THA 24.17 (LI 3•2.6 (LZ 104.1 ALF 97.9

k4U_N 04Y[ N_Y 13 i_4 Fk|rd•T T|N( 7•.00 ARRIVAL Oat( JUL Z_ 1964

_|(_[NYR|¢ CONIC

Rk 151.19 kA_ .00

RP 101.81 LAP -).•4

RC _P.711 GL -13.51

PbAN(TO((NTR|C CONIC

¢3 44.297 _ •.IHI)

L_N 4ZNTN L_K_ TIN(

im.oo ,$ 3, •

I00.00 1 1

100.00 15 I •3

110.OO • 18 •1

|10.00 Jl 0 •

0|rtllt[NTX_k _CT|¢141

T_ .0|•T TN4 -.44•1 TO3 .•|LEO 8_ .1Tt1

RO( -.$355 _4 .I?O4 RC3 .•1•1 FAU .090_3

FD(-I.JT•) FNA-1.3518 FC)-1.71|6 liP _06

_O( .))59 M4 .4745 6C) .•_8 FSP -@_0

OISTAP_( 214._P3

kOL _@Z._T VL 28.114 OAL -11._ aZL t3._ _ 1_.5T _4 137.50 (CC .••642 INC 3.•$87 Vl 28.471

LOP _._4 VP M._H_4 GAP -).35 AZP 8t.61 TAL _12.85 TAP 3_1.41RCA |06.08 APO 1_.81 V2 34.785

GP |O.eO ZAL I$7.M ZAP 43.t5 [T$ 15|.82 ZA( 151.26 (T[ 14.4I ZAC 66.06 (TC ,68.9• CkP -42.91

0LA I.II tAL 70.35 _AO 63_.7 v[k+12.8_ PTH Z.)S VI•P 5.051 OPA 34.73 R•P 106.17 (CC 1.7172

ko| TIN( IN| LAT IN| L_NG IN| RT ASC |NJ A_NTH IN| TIN( _ CST TI_ IN| _ L•T IN| , L_G

• M).O) -•7.5• 71.48 _OI.48 _.1• •4 16 5• _085.0 -2G.Z? 65.04

47_•._4 IT.J• _0_.O7 SO5.41 67.•Z 15 • 2 41••.8 14.61 193.84

• 401.11 -21.1_ 5_.ff _O8.2? t?._0 1 41 •4 1606.Z -27.5} 44.4_

4S31.6| 11.12 |IT.18 _O•.90 _._? 16 I? $ 1t16.8 15.?g J?9.g?

• llS.l| *12.61 )$.?8 _08.S@ 100.80 • 55 2T J515o6 -SO.66 25.04

4359.0_ _.58 J71.51 )0J.18 @).6) 17 J• 42 $?S•.1 ]6.65 16•.16

NI0oCOU_I( (X[CUT|ON AC(URACY _l•IT 0(T(_|NATION ACCURACY

_T •??.• _d_ 441.6 SG) 24•.@ ST I|@.Z _ )0?.9 $S 466.e

Rift .0_8 _IF o.4_8t RTF -.IT•4 (RT -.•@•5 (NS -.68)0 C@T -.Z039

3;0 •)0.| R_) -,11TI R|3 -.)|80 L$A 545.• NSA 168.0 $SA ZZ.6

$GI 48@.@ 3_ 411.1 THA IS.06 (LI )09.4 (LZ 111.5 4Lr 96.S1

1919



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LA_N 0AT[ NAY 13 1644

**(L IO¢(;IIRZ ¢ CONIC

eL lSl,le *.s*. .00

me _om.60 LAP o3.ZD

RC Y0.0AZ GL -13.94

PLAN| TocIrNTR ] C CONIC

C3 44 .ES| YH_ t.tS|

LNG_ AZIAYN LKel TIN[

IO.00 15 54 511

im.oo 15 5t !I)

100.00 1 4 tO

100.00 14 51 54

1 lO.OO Z II

110,00 15 5t 11

FLIG_T TIN( ?a.00 4RRiVAL OAT( JUL S0 1964

01STANC[ _Z1.100

LOt. _Z.Z? VL Z$.ISI GAL -II.|Z IlL |),)l KA 0t.73 I_lA |57,14 (CC .|2575 INC ).3317 Vl 81.471

LOP 532.D! VP _1,40| GAP -4,$1 *tip 11.44 TAL Z55.51 TAP $53.00 RCA 101.?3 APO 161,69 v8 34.?99

G? 1|.32 ZAL lS?.$S ZAP 45.45 [T$ 3S£,8S ZM[ 154.?0 IrTIr 44.15 2AC 88.75 [TC 270.P9 CI.P -47.45

Ot.A $.|Z R&L 70,31 NAG $S$8.? VI[L |Z.$1_l PTH E.34 VHP 4,??6 OPA $5.55 RAP 106.78 (CC 1.?s'76

L,-J YIN( IN| LAT |NJ _ IN| RT Al_ |NJ AZMTH IN| 1'|14[ PO C]T YIN IN| £ LAT IN| 8 LONG

£161.III -I?.5tl TZ.I$ )08,77 67,10 14 IS) 14 Lb066.3 -J'6.05 i},?s,

480|,|t 11,14 IOt,ll5 303,11 67.$? 14 56 30 4101 .Z 14.66 166.58

Z59|,17 -Ill • ?S Sl._ 306,94 911. S? I 44 1 1791.3 -Z?.26 43.20

455|.44 16.43 |$?.10 )0_,54 $$,$5 |6 I_ 45 3651,4 ]G,|} 180,66

1146,47 -3£.41 31.Sl $07.76 101.19 Z 57 12 1546.? °)0.5| 23.81

4HS,IO If.l? 171.11 _.100.04 63.15 17 6 57 5765,6 16.17 164.63

01FIr[I(NTIAL COlin|C? IONI

?IX -.O05J TRA -.4755 ?C5 ,1715 |_ .lTl|

-.5345 RNA .1114 NC$ ._214 FAU .OtiS?

Ir0[-I.5305 IrlllA-l.3055 WC5-1,6419 ILIk e 13?

• 5313 ImL .5071 IIC5 .19OY Irsp -Y76

LAU_N 0AT( NAY 13 I_14

N(L |O¢[NTII C CONIC

Rl. IS].16 LAL .00

R? 10t. I1 LAP -3.33

RC 75.1 |6 GL -14,41

PLAN| TO¢IrNTR | C CCN.rC

NID-C_/_[ (X[C.J, IT|(:N ACCURACY (_8|T 0(T(RNINATION ACCURACY

$GT 4YS.5 J_ 449.? &G$ Z$9.8 6T 123.6 SR £65.6 $S 501.3

I_T .03411 _ -,4744 RTF -,0454 CRT -,1374 CR6 -.67?0 CST -.3401

$54.4 ll_3 -,44011R|3 -,|779 LSA 568,5 N9A 171.9 8SA ZZ.}

6G| 471.1 _ 445.9 ?HA I?.ZO ILl 264.5 [LZ 122.4 ALF 64.01

FLI_T YII4[ _.00 ARRIVAL 0AT£ AU¢ I 1664

01 STANCE II$. 150

t.OL 131,l? VL ll.|il0 GAL -It,P1 AZL 95.41

lOP 135,11 VP M,411 GAP -4,11 AlP 1t.14 TAI.

G? 11.00 ZAL 157,54 ZAP 53,11 IrT$ 353.J10 |All

101.89 8/4A 1_,09 £CC .t1556 IN(; 3.41G5 VI 26.471

153,73 TAP 5_.U RCA IO?.ZS APO 1_.64 V2 34,804

|54.|4 (Y( 50,01ZAC 86.45 (TC 17D.66 CAP -52.80

C5 45.899

LNCN AZNTN LNCN TIN( L-I TIN( /NJ I.AT

• 0.00 13 _MI t 1048.04 "lY.19

60.OO 15 55 11 4113._11 11.45

100.00 l ? 3 1373,ll -11,5l

100,00 14 51 51 4511,90 19.73

lJO.00 ! IS 41 I133.97 -$£,1?

110.00 IS 51 41 4575.41 £5.11

OIFF(_[NYIAL CQI_¢TIONI

70( -.0114 ?RA -.SILO YC$ .1341 IMU .1951

-,5160 RIIA ,|6|l l¢3 .1479 FAil .1_17

FD(-I,41_O FIA-I,6_L6I F¢3-1.1Sll liP

.51?5 INI_ ,$417 IC$ .1t19 riP -I1?

6.111 DLA ?,IS RAL 70.17 RAO 15111,7 V_L 1£,141 PT_ 1.34 WIP 4.541 OPA 34.39 RAP 104.6_ (CC 1,716_

ZNJ LONG /NJ RY ASC |NJ AZMTN |NJ TIN( POC9T TIN |NJ 2 LAT |NJ • LO_IG

71_.15 301,17 N.13 _4 _ 14 _4¢,0 -15.?? 62,45

_07.59 30t.94 68.15 14 55 •5 4_15.5 15,3• •00,31

_0.4l 307.$3 9$._1 1 46 5? 1?73.8 -•?.DO 41.67

lINl.ll 301.lI 6?,00 IS I 54 594J,6 11,46 181.34

31.4J 307.13 |01,95 _ 56 15 1554.0 -50,26 22.75

]?lLlq_ M0.$1 $4.13 l? 5 _ 37?5,4 16,46 165,50

N/O-C_UN84[ [X[CUT|CN ACC, u_ACY OII'8|T O[T[RN|NAT|_N ACCURACY

SG? 413.1 IK_ 4_.$ i_;3 _67,7 67 156.? M •76._ S6 535.n

NNT *.0411 _ -.5101NTF .10IS CRT .O0•4 CN6 -.6669 C6T -.4814

$11.,3 1113 .4514 N13 -._555 L9A 563.5 R9A 175,1 i$4 Z•.l

IGI 41$,$ SGI 455,1 THA 1_.55 [_1 276,G (b2 136.7 A_F 86,61

LAUNCH 0AT( NAY |3 IN4 FLI_T TIN( 5{.00

0|STAN(( 234.724

LOt. _'J•.Z? vL Z6.Zll GAL -ll.G2 AZL 65.50 PiCA 10S.O6 S_IA 136,Z? (CC .••125 |NC $.4976 vl 86o471

kOP _36.55 VP _LII.446 GAP -3,55 AZP 86,03 TAL _35,65 TAP 340.01RCA 107.66 APO 168,66 V• 34.810

GP 1•.89 ZAL 157.55 ZAP 59,07 [Y6 355.00 ZA[ 157.45 IT[ S?.16 ZAC 60.14 (TC 271.14 CAP -57.14

OLA ?.16 8AL 70.11 RAO 65tl,6 VEL 12.$_9 PTN 2.34 VHP 4.337 OPA $?.85 R4P 102.79 (CC 1.7105

_-I TIN[ |NJ LAT |NJ _ |NJ RT ASC |NJ AZI4TH |NJ T|N[ PO CST TIN IN| • LAT IN| 8 LONG

• 630.10 -•?.0l QI.54 307.67 66.65 •4 •5 •l •O30.1 -25.51 GI.80

4815.59 16.75 ZO_,34 30_,$7 65.55 14 51 45 4_•5.4 13.6_ 201.04

• $56.84 -18,37 49.11 _07.41 66,85 I 49 _ 1?56.7 -26.72 40.??

4574,04 210.03 119,31 30_.1_ 17.35 16 5 28 3974.1 16.?_ 16•.02

_11|.51 -5J,04 30.1_ 501.57 101.S0 $ I 38 1516.5 -29.68 21.65

HELIOC[NTN|C CONIC

RL 151.18 LAL .00

RP |08.68 LAP -$.56

RC 75,317 GL -14.66

P_Ak_TO¢(NTRIC CON|C

C5 43.191 VHL 8,57_

LNCH AZNTH LNCN TIN(

gO.O0 •) 41 30

I_._ 15 51 16

100.O0 I 10 |5

1OO,00 14 46 14

110.00 2 14 15

ARR;VAL OAT( AUG 3 1964

110.O0 15 46 5? 4_il4,1NI 23.44

QIFF[RENTIAL CQIRI[CTION6

108 -.0564 TNA -.5577 TC3 ,0|61 9AU .Ill|

RO( -,•657 _WA .IO17 RC5 ._6441FAU .11771

F0(-1.6558 FRA-I.SM? FC}-•,}Q05 lip |$3

808 .29_ MA .5651 BC5 .•804 r9P -965

LA_q_ OAT( MAY 13 164_4

_[LIOCENTRIC CONIC

RL 151.15 LAL .00

RP 101,64 hap -3,_P

RC ??.}dl Gk -15.33

C3 4•.866 _ 6.534

LIM_H AZM?ff L_ff TIN[

_.00 •5 45 14

90.00 15 I? 48

!00,00 I 15 41

|00,00 14 45 5t

110.OO • 14 14

110.OO IS 46 3•

01FFER[NT|Ak COeN(CTICNS

TOE -.0973 TIM -,6113 TC$ .0114 tAAJ ,ll}?

leo( -.£?OA _ ,110| Re3 .I_51 FAU .11510

r0(-|,ll}? FRA-l.9415 FC}-I.S}I0 lip 1001

80( .•8?4 MA .54?5 8C$ .lltLII F9P -1053

173.31 _00,47 $4.38 17 2 4• 3783.0 16.60 166.07

NID-COIMIM[ (XI[CuT|_I ACCURACY <:_BIT 0(T(RNINATZON ACCURACY

SGT 505.1 }CA 446.0 695 $•6,0 ST 155.6 SR •61,7 ss 570.8

RRT -.1430 _ -.$$5_ RTF .•634 CRT .|340 CN$ -.661• C]T *.6085

SG8 ltt9.6 111_3 ,5540 RI 3 -.47?7 LSA 621.8 NSA 177.6 SSA _1.8

SG] 5_5.5 3_ 446.6 THA 146.69 ELl 29_,0 EL8 IS}.? ALF 83.05

FL|CI4T T|N( 64.00 ARRIVA_ OAT( AUG } 1964

OI9TANC( _41.13_

LCt. E3£.17 VL _11.1_3 G_L -|1.51 AZL 63.55 NC_ IDg.L_ SNA J_l.$? (CC .Z!936 IN(: 3.552•

LOP MI.S_ VP _.454 GAP -_._ AZP 08.$_ TAL E54.04 TAP 543._6 RCA I04,01 APO |68.?2

GP |5,$5 ZA_ ]57,01t ZAP $3,10 (T3 355.|$ ZA( |55,48 IT| 65.65 ZAC 60.8? (TC 271,63

OLA $.7J RAL 70.15 RA0 95_.$ VI[L 11.809 PTH E.55 YHP 4.|$6 DPA 36.09 R4P 100.45

L-I TIN( |NJ LAY INJ L_ INJ RT A$C |NJ AZMTH |NJ ?ZN[ PO C9T TIN |NJ 2 LAT

I$|t.15 -II.$1 I_1.17 )07._ $6.45 24 18 44 EOi2.} -15.23

455?,43 |9,05 11_,|0 301,59 _,$4 14 4| •5 4_57,4 15.66

_539,51 -I1,|? 47.95 301.96 100.45 1 5• 4E 1756.6 -26.44

4555.34 _10,3_ 110.0_ )0_,0S 4?.56 16 Z El 5985,3 I?.11

1103.11 -51,t| _i),lZ 309,1| 105.•4 5 4 19 1505.1 -•6,66

4364,5? 15,?• J75,9_ )00.43 64.64 IT 0 ? 3764,6 •0.11

NI0-C,_UWIM[ [X(CUTION ACCUWACY

_Y 545.4 SCd_ 479.5 $G3 $51.7

lINT -.1554 _r -.60?4 R?_ .4133

SC,AI 7_.4 RZ5 ,2675 RI5 -.55?S

SGI 554.1 SGI 435.2 THM 148.60

VI 26.4?|

¥2 54.8]6

CAP -6•.Z}

(CC |.?OZ?

ZNJ 8 LONG

}6.96

•0k.??

36,}B

18•.70

•0.5?

J66.64

_q'O|T O[T(RN|NATJON ACCURACY

ST 185,5 ]R 245,8 S$ e05.4

CRT .2511 CR6 -._$06 C]T -.7136

L6A 651.6 MSA 176.2 S}A Z|.4

ELI Z_Z,Z [LZ ]7],4 ALF G9.5}

1540



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964>

LAUNCH OAT[ NAY 13 JH4 FL/C_qT TJI_ BS.00 A!IIRIVAL DATE =U_, ? 198•

HIrL JOCENTR| C CONIC

IlL 151.JS LAL .00

RP 106.42 LAF' -3.39

RC ?0. ?0• GL -I$.SZ

PLAN[TOCiENTNI C CONIC

C$ •t. EOS VHL S.467

t._CH AZNTH LI_N TIN(

00.00 Z$ 41 17

tO.O0 13 24

100.00 I 17 32

100.00 14 42 $?

110.00 I 31 $3

110,00 31 44 IS

0Iff(KNT|AL C_lm[¢ Y |Ol_J

TOlL -.1410 TilA -.S?$? TC3 -.0410 tlJU .1?3E

RO[ -.£4+1 RRA .£1T£ R¢3 .504• FAU .13_

FOI[-J.S?II FRA-Z,061+J FC3-Z.74?? flIP I•$•

DO[ .Z133 MA .?07t +C3 .30tt FJP -l|d3

DiSTAl[ 24?.?04

L(_. 232.27 VL 21oZ27 GAL -11.42 AZL 95.17 t_A 112.$9 S_A 138.40 [CC .21765

LOP 344.?0 YP 3_.47_ GAP -2.4• A2P _.llO TAL 254.00 TAP 346.39 NCA IOS,ZS

GP 14.45 ZAL 156.?4 ZAP 14J.23 (TS 35?,39 ZA[ 156.09 (T( 75.29 ZAC 91.62

INC 3.6696 Vl 29.•T1

APO 168.52 v2 3•.823

[TC 272.14 CLP -67.48

OLA 6.23 IAL ?0.24 IAO t$1MI.6 VIEL 12.?10 PTN Z.31 VHP 4.027 OPA 36,91 8AT 97.86 [CC 1.6947

L-I TIN( INJ LIT INJ LONG iNJ RT A$C iNJ ArNTH |NJ TIN( PO CST TiN INJ 2 LAT INJ _ LONG

2594°30 -26.61 47.00 306.92 100.041 24 )2 32 1994.3 -24.95 58.75

4649.eO 19.35 _).64 _2._0 _J.91 14 •5 23 4249.6 |6.31 202.51

2322.30 -•T,95 Al.'/'If 3431.14 101.06 I $6 I• 1T22.• -26.14 36.39

1591.7• Z0.12 100,74 )02.07 67.t6 15 5i 35 3996.7 17.43 185.39

Z0g?.61 -$1.$S Lr?.s $05,72 lOS,g? $ ? ZO 1467,6 -29.$$ 18.•S

4404.•, E4.01 1?4.53 300.4? 64._ IS 52 49 3904.3 Z0.42 16T.22

NIO-G:URIK (_[CUTfQN ACCURACy ONEit 0(T(R_INATI(_ ACCURACY

2_T 11•.1 _ 4gI0.$ SC.3 $??.? ST 21J.2 SIt 224.8 SS 835.4

RRT -.34_1RRF -.648d RTT .5596 CRY .33S1 CRS -.8383 csr -.TAPS

_J ?Sd.J A_3 ._$_J R_3 -.&97| LSA 68•.8 N$A J_O.J S$A _1,1

_*l t40.6 I_Z 4•3.7 THA 1$0.S? EL] 256.3 (L2 180.1ALF •?.50

&A_'NCJ4 OAT[ NAY 1_ 11_4 FL|f,_T TIN[ &B.00 ARRIVAL OAT[ AUG 9 196•

N(LIOCKNTRIC CONIC

RL 151.11 _AL .00

mP IOI.IW LAP -$.3_

Re t2.043 GL -16,3•

_LAN(+O¢[NTRiC CONIC

C3 41.?Ei Wq. t.410

LNCJ_ AZNTff LN_H TIN(

• O.00 23 S3 42

• O.OO 13 El 33

100.00 1 21 4E

100.OO 14 40 11

J10,00 • 3t 10

110.00 J3 4• 1•

01ITMK[ 254.141

LOt. L_2.22 VL _.L_3 GAL -11.31 A2L _3.26 N¢A 11S.55 JNA I_J.$T (CC .21608 IN_ 3.P615 vt 28.•71

LOP 347,17 yP M.4T? GAP -I.M AlP I_l._0 TAt. 233.14 TAP 349.39 NCA |98.4? AP_ 168.27 VZ 34.831

GP 15.•4 ZAL 15e.3_ ZIP 73.41 (Y3 3$8.4_ ZA[ 159.15 (T( 95,59 ZAC 92.$8 (TC 2?2.6T CLP -?Z.?_

OLA 5.25 N+L ?0.4i NSO 6SM.9 V(L |2.??1 PTH 2.32 VHP 3.920 0PA $9.(_J RAP 95.20

L-I TiN( iNJ LIT iNJ L_0_ INJ IT AJ_ |NJ A_14TH INJ TIN( POCST T|N INJ 2 LAT

25?6.04 -INi._kl 45.?1 90_,61 IDO.S? 24 3_ 39 1976.0 -2•.64

41_,04 If.iS £i0.45 M•.4f 69.f9 IL 4• 35 •E62.0 16.65

E304._| -IT.?| 4$.44 $01.37 101.68 E 0 T 11"04.9 -2S.82

4_O0.41 •_._1 I_1.48 30•.16 (_I,14 |$ 36 $9 4003.• 17,76

_*021.14 -)|.30 _1J.#• 30_.41 J04.$1 3 10 42 1471.S -ES._9

4414,E$ _4.•E J?$.ll _O0.S_ 61.1_ 16 $$ 46 _14.2 L)D.?4

DJF_EI_NTJAL CCR'JM[CY/_qI!

TO( -.1915 YR4 -.74E$ T¢3 -.1167 BAU .1tl07

-.2213 _A .2116 NC3 .3214 FAU .14027

F0(-2.1061 FRA-2,J_04 rC3-2.9104 86P 19?4

JOE .2924 BNA .?749 6C$ .3419 FSP -1214

_JO-CCUR_M[ £_[CuYlO_e _CCURACY

_T 6_l.l _ 500.1S_$ 399.6

o RNT -.467_ _ -,141IS RTF .6666

_0e |00.11_3 .2127 _I$ -.T547

S_1 ?54.9 SG2 41_.1 THA lS3.AD

(CC 1.6862

INJ Z LONG

57.47

37.18

18•.10

1_.36

162.82

C_Q8|T D[T[RMINAYiON ACCURACY

ST 2S1.3 _ 205.4 SS 663.6

CRT .4001 CRS ".823• CST -.8•41

LSA T19.? NSA 180.2 SSA Z0.7

ELI 26_.5 (12 173.5 ALF 29.37

LAUNCH 04 Y( NAY 1 $ 1_Nt• FLIGHT Yll_ 90._0 ARRIVAL DATE AU& 11 196•

_(_IO([HYRIC CONIC

NL 191o16 LAL .GO

NP lOS.T? LAP -3,36

NC S•.$1T GL *16.SS

PLAN[TOCEHTN|C C_NIC

C_ •1.244 VHL S.422

_C_ AZNTN LN_N TIN(

_O.00 0 2 22

90.00 13 IS 43

100.O0 1 26 16

100.00 14 3? 3G

110.00 2 40 10

110.00 1S 40 10

oIrr[REWTIAL ¢CRN_CTIONS

704[ -.2423 TRA -.1164 TC3 -,19417 8_IJ .•|SO

-.IP39 meA .2E41 RC3 .3376 FAU .145•?

FO[-2.231I _RA-2.214_ FC3-3.0493 8ST ]_S$

B_ .3193 MA °_467 8C3 .39I ? FSP -1282

D|$TANC[ 2_.$•4

L_ 232.27 YL 26.212 GAL -11.19 A2L 93.66 H<A 118.72 S Je4 139.28 [CC .21•6• INC _.858_ Vl Z_.•?I

LO_ 3131.05 vP 3_J.41? GAP -1.36 AZ1P IS.IS TAL 233.$6 TAP 332.2_ RCA 106.60 APO 167.96 v2 3•.839

G? 16.02 ZAL 155.45 2AP 79.$7 (T$ .O? ZA( 15_.56 (T( 95.$6 Z6C 93.15 [TC 273.20 CLP -?g. JO

044 $.24 RAL T0._4 WAD 656_.6 VEL 12.752 PTH 2.32 VHP 3,$41 0PA •0.39 RAP 92.4T [CC 1.6788

L-1 TIN( |NJ •AT INJ LONG INJ NT ASC INJ AZNTH INJ TIN( PO CST TIN [NJ Z LAT |NJ _ LONG

2667.29 -26.14 1_.3_ 306.47 101.28 0 45 • IS57.3 -24.32 5_._0

4674._4 19._6 211.47 $02.65 69.49 14 39 56 4274.9 16.99 Z0•.06

2266.94 -27.46 44._0 306.16 10Z.$0 2 4 23 1666.9 -25.a9 35.95

4620.52 2|.22 192,26 302.35 _.44 15 _4 36 4020.5 18,10 184.84

2055.$2 -31.01 25.64 _05.17 105.15 3 14 26 14_5.6 -28.62 17.26

4424.60 24.59 ITS.g• $00.F6 6S.4T 16 53 55 $824.6 Z1.0? 168.•4

M|O-C(9q,_IK [_CUTiON 4CC_ACY (_ROIT 0(T(R_NATION ACCURACY

S0T 1105.4 Jr,G_ _08,9 IG3 416.5 ST 311.3 SR 185,• S8 $_0.8

RRT -.$349 RRIr -.?I$J RTF .7443 CRT .4320 CR3 -.8048 CST -.8811

$_,,1_ 99•._ R•3 .21)3 213 -.6046 LSA 758.6 MS4 179.5 $SA 20.5

$GJ 864.4 S_ 4_1_.7 THA JS$._I [11 32S.2 [12 |S9.6 ALF 19.46

LAt_K;H OAT[ NAY 13 1_,4 FLIGHT TIM( _2.00 ARRIVAL GATE AUG 15 1964

H(LIOCEHTRIC CONIC

RL 1S1.11 LAL .00

RP 101.75 LAP -3.3e

lC IS.I M02 6L -17.42

PLANKTOC[NTR|C CONIC

C5 40.TI3 VHL 1._$

LNCH AZNTN LN_H TIN(

• 0.00 0 ? 41

90.00 13 14 0

100.00 J 31 13

100.OO 14 35 I

110.00 E 44 34

110.00 15 341 17

OISTANC[ •66.914

LOt. _32.27 VL _.195 GAL -11.09 AZL 93._6 H(A 121.99 MA 1_.14 (CC .Z1331 INC 3.9612

LOP 3_4,22 VP 38.4?2 GAP -.97 AZP S?._O TAL 233.18 TAP 351.0_ NCA 108.64 APO 167.81

6P 19.?9 ZAL 153.27 ZAP _.641 [T6 i.$3 ZA( 157.41 (T( 105.41ZAC _$.gZ (YC 27_.72

vl Z9.471

V2 3•.8•S

CLP -85.38

DLA 4.72 RAL 70._J RAO 63_J.6 V_L 12.713 PTH 2.31 VHP 3.791 DPA •1.06 RAP 88.76 (CC 1.6709

L'| TiN( iNJ •AT iNJ L_IMA_ iNJ RT 46_ INJ AZ14TH INJ TIN( _ CST TIN INJ 2 LAT INJ Z LOqG

• 93?.11 -•9.8T 43.03 .q06.34 101._3 0 46 99 ASST.8 -23.9T 54.88

41_.30 L_O.•I 21•._4 _03.0_ 89.81 14 3? E9 4268.5 J 7.35 204.$9

• _.•_ -Z?.|_ 42._J _06.O_ 102.94 2 9 3 leS#.3 -25.13 5•.6P

4633.•9 •i.$d J93.00 30•.9_ _q_.?S IS 92 2J 403_.3 18.46 181.62

_1_.29 -_0.21 24.43 304._ J01o2J 3 IS 33 1439.6 -26.2_ 16.J0

4435.$2 E4.|9 176.92 _JOJ.O$ 65.78 I_ SEJ$ 3633.5 21.4J 189.11

_61T O(T(RNINATI_ ACCURACY

ST 36T.9 SR 161.S SS T13.Z

CRT .4552 CRS -.78Z6 CST -.906?

LSA 799.5 MS4 178.3 SSA 19.8

(41 5?6.9 (L2 1•3.8 ALF 15,_

01Ff[II_NTIAL C_llq[CTi(_6

TO[ -.3061 TRA -.$946 TC3 -.2613 8_J .24?0

NO( *.J?09 HA .2243 Re3 .$514 FAU .14630

_O(-2.32_ FRA-2,2421 FC3-3.1494 BIMP 2379

BO[ .3126 MA .SE_$ 6C3 .4533 FSP -1324

N/D-CC_M_M[ (X(CUT/ON ACC_I'ACY

_T _22.2 _ 515.4 8G3 42_.6

RRT -.$940 RNF -.?400 RTF .7991

SG8 10t0.8 1_3 ._002 RI3 -.8406

S_1 986.t Sf, Z 369.3 TNA 158.13

1941



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUf_H DATE RAY 13 |H4 FL|6HT TIRE 94.00 ARRIYAL DAY[ AUG 15 1964

HELIOCENTRIC CONIC

RL 151.18 LAL ,00

RP IO0,TZ LAP Ojo55

RC AR.80R GL -IR.OZ

PLA**[7OC[NTmlC CONIC

C3 40o885 VHL S,347 0LA A,IS RAL

LNCH AZHTN LNCH YX_ L-| YIN( |NJ LAT

liD.D0 D 13 14 Z$17,4| -15.58

_0.00 13 15 _0 4J0_,85 ZO.st

JO0.O0 1 3Q A| Z148.73 -88.88

|00.00 14 3Z 43 4e46,84 Zl.87

110.00 Z 4l t4 ZOtl.ll -30.31

110,00 IS 34 50 4447o18 ZS.ZZ

0|F_E_[NTIAL CCiER[CY|¢84_

TOt[ -.3747 TEA -.8760 TC3 -.3771 8A_J ._8_3

_OE -,1*5s m_A ,Jill RC3 ,_158 FAU .1497|

FD[-8.40ll FRA-l._417 FC3-3.Z|73 BV 1837

8oE .AOtO MA 1.0000 8C3 .SZAZ PIP -1338

O|SrANC[ 873.151

LOt. ZAZ.Z7 VL 18.173 GAL -10.95 AZL 94.07 NCA 115.07 SNA 137.96 ECC .Z1806 INC 4.071S v] 29,471

LOP _J?.40 VP _J.464 GAP *.58 AZP 87.66 TAL ZSZ.?O TAP 357.76 RCA 108.?0 APO J6T.Zl VZ 34.657

GP 17o$6 ZAL 154.84 ZAP 88+61 [Y$ 3o05 ZAC 155.76 [TE i16.78 ZAC 94.?0 ETC Z74.ZI CLP -86.55

71.35 RAO 65(41.3 V[L IZ.71A PTH Z.31 vt4p 5.766 OPA 41.68 RAP 87.15 ECC 1.6630

INJ LONG INJ RT A$C INJ AZNTH INJ T|I4E PO CAT TIN INJ Z LAY INJ Z LONG

81.81 306.Z6 10Z.58 0 55 21 1917.4 -Z3.59 53°50

113._i 505.41 10.15 |4 55 3 4308.9 |7.73 _05.78

41,5J 505._3 lOS.GO Z 14 10 J648,7 -14,74 33,36

193._3 301.9J 68.10 16 50 10 d046,6 18.65 166.46

Z_,JS _04.88 106,4_ 5 Z3 5 14Z1._ -ZT.nt 14.90

177,L_11 50|.40 66.1_ 16 50 37 _IA?,2 _l.f? 169.8_

N|0-C_U_I_ [I¢£CuT|ON ACCURACY OI_8IT D£TERIAINATION ACCURACY

SOT 104K),4 SGR 3_).1 863 438.3 ST 488.9 SR 145.3 SS 734.1

RR7 -.8418 _ -.7840 RTF .8373 CRT .4555 CRS -.7531 CST -.9145

1181.1 J1_3 ,1_Z"_ R13 -,886_ LSA 644.6 NSA 176.5 $6A 19.3

$G| 1119.0 SC_ 3?8.0 THA 160.17 £L1 45$.4 EL| IZ?.8 ALF 9.34

LAUNCH DATE MAY 13 1_4 IrL|GHY T|14£ 91,. O0 ARRIVAL OATE AUG I? 1964

_q[LIO(ENTRIC CONIC

mL 151.18 LAL .00

• P 108,68 LAP -3.18

RC 81.tOt GL -18,1?

PLAPI[TOC[NT_|C CONIC

C3 39.81_ VHL t.$lO

_NCH AZNTH LNCH TJN[

_0.00 0 18 M

_0.00 13 10

100.00 1 4£ _1

100.00 14 _0 I8

110.00 • 34 43

J|O,O0 |5 _ 64

OI_[_NT|A_ CCm_CT[ON8

YOl[ -.4447 TRA-I.O_9 TC3 -.471_ 8AU ,_|_

NO[ *.110_ mtA .8158 NC3 .3T31FAU .1ASK)8

r0[-_.44_0 FRA-_._047 FC$-3.£4_| OSP 3_lOdl

DOG .4601 MA 1.D_03 8C) ._0|0 FSP -|368

D|DTAIK£ £79.S38

LGI. 1'_.17 VL L_I.14S GAL -10.88 AZL 84.11 HCA 1_8._4 SNA

LOP ,58 VP M.45_ GAP .041AZP 87.40 TA_ _31.1_ TAP

GP I8.3_ ZAL 153,_3 ZAP _,40 [T8 4,65 ZA( 153,?? EYE

137,73 [CC .11088 IN¢ 4.1906 Vl 59.471

.36 RCA 108.69 APO 166.76 v8 34.667

1_.8_ ZAC 95.46 ETC _74.66 CLP -93.58

OLA 3.51 R_L 71./O RAO iSi/,5 Iq[L IZ.8H PYH E._1 VHP 5.766 DPA 4Z.Z8 RAP 8A.TO ECC 1.6551

L-J TIRE ]NJ LAT INJ I,,(]tIG |NJ RT A$C INJ AZNTN |NJ TIN[ POCST T|N |NJ Z LAT INJ Z LONG

8A83.8| o_3,_| IO.l| ]I06._A 103._8 I I 14 1895.8 -13,18 $Z.03

481J.$6 L_O.l_ ZI4.t? 303.80 70.53 14 3_ 57 4518.6 18,13 IDA,T5

• L_.O_ -_i.54 40.0? _05.88 104._ _ 19 47 1818,1 -24.51 31._8

4_|.64 LP_,_ 1_4._ _O_._Z 8_.48 15 48 0 4081.5 I9.23 187.36

_O0£.Sl -_0.01 £1._1 304.78 IO?.ZO 3 18 $ 140_.$ -17.36 13,64

4468,87 _9.38 |_8.|0 _01.8d 66.49 16 49 4 _59.9 ZZ,16 170.59

N[0-C_U_ [_CuT[_N ACCURACY _RS|T OCTERNINATION ACCuRAcY

KY 1_01.? SGR 5_1.8 863 458.1 IT 496.8 6R 115.4 IS 7f0.6

N/IT -.6778 _ -+7867 RTF .8637 CRT .4341 CR$ -,7154 CsY -.9370

SG_ IlIO.I R_3 .1888 El3 -.886A L)A 891.8 NSA 174.3 $SA 18._

$G1 1157.8 8GZ 566.7 THA 161.03 ELI 500.0 [L_ iIZ.Z ALF 6.59

LAUNCM OATE NAY J5 I ! H$4 FLIGHT 711_ 99.00 ARRIVAL 0ATE AUG I_ 1964

HELIOCENTRIC CONIC

RL lSl.16 _AL .00

• P 106.$5 LAP o3.64

RC _3.513 G_ -19°36

P_AN[TOCENTRIC CONIC

C3 3_.350 rVH L S._? 3

_N_H AZNTH LNCH TIME

_O,OO 0 _6 18

1_0.00 13 ? SO

100.00 I d_ 10

100.00 14 _7 49

110,00 3 0 35

liD.DO J) 5_ 56

OIFFER[NTIAL C_R[CTIONS

TOE -.5186 TRA-1.1415 TC3 -.585t 8A4J ,3380

RO£ -,0854 ERA .Z0_4 _C5 ,_IllZ _AU .14718

r0[-8.480_ rRA-_.1400 Fc3-3._378 8SP 34104

oor. .SE?f 8RA 1.1604 8C3 .4_J83 FSP -137Z

DISTANCE 185.855

LOL 138.87 VL 18.111 OAL ol0.69 AZL 94.3Z _CA 151.4_ SNA

LOP 3.7? VP 38.438 GAP .50 AZP 87.14 TAL _51.46 TAP

GP 16.10 8AL 1S3.14 SAP _7._4 ITS 6.33 ZA[ 1$1.54 ET[

137.47 [CC .ZD8T_ INC 4.$_11 vl 8_.471

_,88 RCA 108.63 AlSO 166.31 V_ 34._77

186,61ZAC 96.30 ETC _75.06 CLP -96.41

0LA Z.9_ RAL 78.51 RAD 65841.5 YEA 11.677 PTH Z.30 W,IP 3.787 DPA 48,68 RAP |Z.4T ECC 1.6476

L-I TIRE IN| LAT INJ L_NG INJ RT ASC INJ AZMTH INJ T|_ f_)CST TIN INJ Z LAT INJ _ LONG

_A7Z.79 -_A.I_I 58.$Z 309.18 103._7 l ? al 1871.8 -8Z.78 50.31

4831.88 Z|.38 _!5._ _04.18 70.J6 14 _0 6 4555.7 18.57 807.6Z

_0i,05 -_6,18 _.54 _05.91 105.01 _ _5 56 1606.0 -_5,94 30.51

4677.68 L_._O 1t$,83 303.81 69._0 15 45 A7 407T,7 19.66 186._7

1681.65 -Z_._O _0.43 _04.76 107.94 3 35 35 156_96 -16.66 IZ.31

4473.84 ZS,84 17_,01 _01._6 88._Z 16 4? _0 _75,6 ZZ.S9 171.46

N|0-C, OL/_6( [_I[CuTION ACCt,IRACY _8IT DgTERNINATION ACCURACY

867 1348.4 8M 5_.] $63 436._ ST 568.Z )R I05.Z $S 766.9

RRT -.7063 RRF -,804| RT_ .8815 CRT .585_ CR$ -.G_AG CST -.9461

1446.0 RZ5 .I8_0 El5 -.69_0 LSA 944.6 X)A _ 71.9 SSA ln.O

SGI 1401.6 $GZ 385.6 THA 163.65 ELl 56_,7 ELf 96.8 ALF 4.ZD

LAUNCH DATE NAY 13 _SH_A IrLIr,_lT TIME 100.00 ARRIVAL DATE AUG _1 1_64

*q[_IOCENTRIC COLIC 0ISTANC[ L_I)£.0110

RL ISI.18 LAL .00 LOI. J_i_.17 YL _II.073 OAL °I0,53 _ZL 14.41 H_4 134.59 8NA 137.18 [CC ._0676 IN_ 4.4649 vl 89.4?I

RP 10t.8_ LAP -_,11 LOP 1,85 VP M,41I GAP ,8_ AlP H,II TAL _30,7_ TAI l 5,31 RCA 101.54 APO 165.51 v_ 34.818

RC 93.R_6 GL -_0.15 GP 18.8_ ZAL 15£.£7 _A@ 10Z.t$ [T8 8,0_ ZA[ |4_,|8'[T[ 131._7 ZAC 67.16 ETC _75.41 CLP*IDA.D_

PLAN[7OCENTR|C C_NiC

C3 58,S0i _ 6._341 0_A _._l RAt. 78.88 /A0 8SAMI.S V[_ t_.(HIO PTH _.50 VHP 3.8_80PA A5,53 RAP 60.49 [_C 1.6403

LNCH AZNTN LNCff TIM( L-I YIN( |NJ LA7 |NJ L_NG JNJ RT AIC |NJ AZNTH |NJ 7114[ PO CDT TIN INJ Z LAT INJ • LONG

_0.00 O 33 58 _44_.00 -54,48 56.83 ]08,_ 104.7_ 1 IA 67 1848.0 -8_.10 46.89

_O.DO 13 4 51 4894.78 _1,78 ZI8._ _04.88 71.44 14 _7 16 4364.8 19.04 509.01

100.DO I 56 _It 1181.50 -_S.73 341.81 305.9'I 105.?7 _ 3_ A4 158Z.3 -13.51 +8.94

100.00 14 _3 10 4181,19 13.01 187,10 _04.31 70.39 15 43 E6 4015°7 Z0.14 189,50

110.00 3 I S8 JNl._O -_t.14 J1,_4 _Ol,?_ 101.71 3 3_ dO 1361°5 -16.31 10.90

110.00 18 31 5 4486,46 _8,$S 1_0.04 _0Z._8 87.40 18 45 SZ 5888.S 13,06 175.43

01F_E_[NT|AL COR_q[CY|ON_ R|0-C_A_ [X[CUT|_N ACCURACY (_6|T D[T[RNINATION ACCURACY

TOC -.5883 YRA-I,_E_J TC$ -._J04 8AU .3_J_ $67 14f8.1 _q |ZO.? $G3 430.1 ST 843.8 SR 86.4 SS 761.1

RO( o.0686 _A .IN8 RC3 ._74 FA_ ,J4378 _7 -.7_84 R_r *.8_0 RTF ,8857 CRT ,Z_Z6 CRS -.5606 C$T -.8519

r06-8.4615 fRA-8.0673 YC3-3.1885 8SP A_OS St, AS IS88.0 RZ3 .Ig18 R13 -.9088 LSA 1001.5 _SA 168.3 SSA 17.3

606 .$003 MA J,_5_ 8C3 ,765? F)P -1361 86| 1548.1 $GZ 5A4.7 ?HA 165.01 EL| 644.5 EL| 81.6 ALF Z.Z6

1841



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964_

LAUNCH DATE NAY 13 J_A FLIer ;IN( ]02.00 ARRIVAL D_T[ AUC 23 ]964

N(LIO¢(NTRIC CONIC

mL 151.18 LAL .00

R? 10#.51 LAP -$.11

RC DI.|4R GL -ZI.OO

PLANCTO¢[NTRIC CCIIIC

C9 31.411 VHL 6._4

LNCH AZHTN L_KH TZN(

90.00 0 AZ I¢

tO,O0 15 1 34

100.00 Z 4 It

100.00 14 ZZ 15

110.00 9 ]4 5

JJO.OO 15 Z# 541

01STA_( Z98.100

LOL Z3Z.Z? VL Z|.055 GAL -10.A0 AZL 14.65 KI 13?.?T _a 151.86 (C¢ .tOT?8 IMC 4.6E54 ¥1 Z�.4TI

LOP 10.15 vP 31.401 GAP 1.51 AZP 96,5T TAL Z19,90 TAP 7.6? lCA I09.42 APO 165.29 VZ $4.989

G? Z0.80 ZAL 151.29 ZAP 106.25 ETA 9,97 ZA( 14G,?G (T[ 134.88 ZAC 98.08 (TC 275.71 CLP-107.40

ECC 1.6335

|HJ 2 LONG

47.12

210.3?

27.25

190.78

t.58

J79,54

(_91T DETERNINATION ACCURACY

ST ?25.0 SR 67.1 99 792.1

CRT ,1218 CRS -,9910 CST -.9561

LSA 1061.4 NSA 166.8 9SA 16.4

(LI 725,1 (L2 66.6 ALF .65

0LA 1,43 RAL 73.51 RAO 85M.5 VEL 12,&44 PTH 2,50 VHP 3.888 OPA 4.4.25 RAP 78.79

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIRE PO CST TIN INJ 2 LAY

2421.06 -23.g_ 55.00 306.50 105.52 I 22 59 1821.1 o21.62

49?9.28 22,24 21_.05 505.53 ?2.01 14 24 51 4576.5 19.57

2156.54 -25.24 35.J5 _06.JJ |0_o57 Z 40 _5 1556.5 -2_.75

4716.04 25.48 J_.44 )05.08 _._5 15 40 51 4116.0 ZD.66

J958,14 -28.62 17.53 504,8? 109,54 5 46 25 1536.1 -25.69

4507.Z0 Ze.01 181.11 303.?0 67._ 16 44 $ 390?.2 Z$.59

OIrFER(MTZAL COqR(CTIOI_J

TO[ -.6774 TRA-I.3039 TC5 -.75278AU .4_46

RO( -.0495 RRd .19P0 RC5 .$916 FAU .131191

FO(-Z.4111 rRA-|,Nt FC$-5,1245 8SP A794

60( .6119 IMA 1.31Y2 0C5 .0485 FSP ol327

NI0-C(3J_[ (X;[¢uTI(_ ACCURACY

SGT 154?.6 _ 517.5 SG5 419.5

RRT -,7475 RR¢" -.8583 RYf .9050

S_ 1726.9 R23 .L*O00 RI$ -.915?

$01 1694,5 _62 534.5 THA 166,25

LA_4CH OAT( NAY 15 IH4 FLIGht TIN( 104.00 ARRIVAL OAT[ AUG 23 1164

tq[LIOC(NTRIC C(_XC

RL 151.16 LAb .OO

RP 108.55 LAP -$.O)

RC 1OO.469 GL -2|.95

PLAN[TOC(HTRIC CONIC

C9 98.111 VHL 6.]71

LNCH AZNtff L_H TIN(

90.00 0 51 53

gO.O0 1t 57 St

I00.00 £ 19 9

100o00 14 11 57

lJO.OO 9 22 0

110.O0 15 26 34

0|STANCE _04.494

LO¢ L_Z.Z? VL 27.991GAL -10.24 AZL 94.01H_A 140.95 SNA 156.51 (CC .20_? |NC 4.8070 vl 19.471

L_ 13.92 VP _._O GAP 1.70 AZP 80,16 TAL 129.0J TAP 9.96 RCA 108.27 APO 164.?5 VZ 54.111

GP 21,79 ZAL ]50.21 ZAP IO9.92 [T$ 11.98 ZA( 144.52 (T( 157.91ZAC 99.11 (T¢ 275.96 CLP*III.52

EC,_ 1.6274

l+NJ 2 LON_

45 .Zl

2|1.14

25.42

192.16

7.74

174,63

Gq'BIT DETERNINATION ACCURACY

ST 807.1 $R 51.6 96 804.4

CRT -.1140 CR6 *.0467 CST -.9622

LSA 1118.7 NlA 154.3 9SA 15,4

ELI 807.Z EL2 51.4 ALF i79.20

DLA ,58 RAL ?4..LPO RAO 6508.5 VI[L JZ.429 PFH 2.29 VffP 5.965 OPA 45.01 RAP 77,54

L-I TXN( INJ LAT INJ LCNG |NJ RT ASC |NJ AZNTH INJ TIN(: PO CST TIN INJ 2 LAT

2991.52 -£3.45 55.01 30Q.YI 105.$? 1 51 25 1?91.5 -ZO.te

5000,94 L_,_9 211,8tl .104,33 TZ,A7 14 21 15 4400,9 Z_,_6

_129.30 -24.641 51.24 506.30 107.45 2 46 59 1528.5 °22.06

4759,3t 23.9_ 199.911 1_9,_ 71,6| 15 37 56 4159.4 21,15

1912.82 -29.04 15._O 30_.0| 110.41 5 53 55 1911.0 -ZS.0O

452_.13 27.33 181.58 $04.5t 641._Z 16 42 5 3927.6 24.17

DIFFER(N?ZAL COQJ_CT|ON9

toll -,7638 TRA-].3523 YC3 -,8429 8AU °4?44

ROE -.0153 RffA ,174£ RC$ .3933 rAU .15555

F0[-2.4151 FRA-|.8_OI FC3-5.0279 B_P 52_H_

BO( .?639 MA ].3135 BC3 .9509 rap -1195

NI0-CO, M_M[ [x[cutZO* ACCURACY

$GT |797.3 SCAQ 514.4 $G$ 406._

RRT -.Y6_8 _ _.8549 RTF .9117

ire 18_9.? R23 .2100 RJ3 o.gZO8

sGI 1841.3 sG_ 3_4.? THA 167.28

LAUNCH DAtE NAt 13 1914 FLIGHT TIN( 106.00 ARRIVAL DATE AuG 27 1964

H(LIOCENTRIC CONIC

RL 151.16 LAL .OO

IP 106.51 LAP -2.14

RC IO2.7_O GL -23.03

PLAN[TO_ENTRIC CONIC

C3 37,915 VHL 6.149

LNCH AZNTN L_H ?_N(

• 0.00 I 1 56

10.00 12 59 55

1OO.00 Z Z3 4

100.00 14 15 6

110.00 3 30 51

110.00 15 29 45

DIFFERENTIAL CGRRI[CTION8

YDC -,R539 tRA-1.4575 TC5 -.1250 SAU .5104

NO( ,O149 RRA .15_II RC3 .3975 FAu .12972

rOE-2.4969 FRA-I.722_ FC5-2._12 B_P 5771

BO( .6554 MA 1.4NZ 8C5 1,D016 FSP -1241

OISTAMC( 510.665

L_,. 292.2? VL 27.944 GAL -lO.OI AZL 85.02 HCA 144.14 SNA 136.14 (CC .20601 ZNC 5.0154 vl 29,471

LOP 16.51 VP 38.356 GAP 2.0? AZP 85.93 TAL 229.05 TAP 12.19 RCA 108.10 APO 164.19 V2 34.822

GP 22,t5 ZAL 149.00 ZAP 115,2| (YS 14.16 2A( 141.88 (T( 140.16 ZAC 100,27 (TC 2?6,15 CLP-115.41

0LA -.45 RAL 74._ RAO 65_J.5 V(L 12.617 PTH 2.28 VHP 4.059 0PA 46.11 RAP 76.17 ECC 1.6225

L-I TIN( INJ LAY JNJ LON_ INJ RT A$C INJ AZNTH JNJ _IN( POCgT tJN JNJ 2 LAY ;NJ 2 LONG

2555.77 -21.P9 50.89 306.t$ 107.Z$ 1 41 15 1758.S -20.21 43.10

5028.61 25.32 221.5? 307,2_ 75.46 14 17 25 4419.6 20.83 219.78

_*0f7.05 °24.02 51.15 )06.56 |05.34 • 55 1 149?.0 -21.29 23,41

4766,51 24,59 ZOI,II 306,87 72,40 15 34 52 4166.6 21.92 19A,OO

1654.86 -27,5S 13.71 305.22 111,54 4 2 16 1284.9 -_4.21 5.95

4551.52 27.91 194,19 )O5,57 $9.41 li 59 40 5951.5 24.85 176.55

NIO-C(_J_IM[ (W[CUTIGN ACCURACY (3WBIT OETERNINATZON ACC_ACY

SGT 1944,7 _ 511.2 603 5_O.$ ST 695,? S_ 48,8 99 814,9

RRT -.7751 _r -.$?07 RTF .9164 CRT -.6698 CR9 .4697 C�T -.96S5

$Ge Z010.9 _5 .2232 R15 -.9245 LSA 1200.6 NSA 162.6 SSA 14.2

$G1 1985,7 SC_ 316.3 THA 168.18 (LI 886.5 (L2 _6,2 ALF 177.91

LAUNCH OAT( NAY 15 I_Hi4 trl.IG_T TIN( 101t.00 ARRIVAL OAT( AUG 28 1864

H(LIOC(NTRIC CONIC

RL 151.16 LAL ,O0

R? 105.48 LAP -_._4

RC 105.111GL -24.23

PLAN_TO¢(NTRIC CONIC

C9 97.604 VHL 6,131

LN_H AZNTH LN_H TIN(

90.00 1 13 41

90.OO 12 48 Zt

1O0.00 2 34 18

IOO.OO 14 10 50

11o.oo 3 40 52
110.00 15 _0 25

0ISTANC( $15._O9

LOL _.27 VL 27.193 GAL *9._0 AZL 95.25 HCA 147.52 SHA 155.76 ECC .Z0521 INC 5.2588 vl 29,471

L_ 19.?0 V? M.331 6AP 2.45 AZP _5.57 TAL 717.04 rap 14.36 RCA 107.90 APO 163.62 VZ 34.835

G? 24.24 ZAL 147.85 ZAP 114.28 (YS 14.58 ZA[ 159.44 (T( 141.84 ZAC 101.62 ETC 276.31 CLP°119.06

OLA °1_57 NAL 76,79 RAO 9544J._ VI[_ 12.40_ PTH 2.29 VtAP 4.171 0PA 47.$5 RAP ?5.25 ECC 1.6189

k-I TIN( INJ bat INJ LONG INJ RT A$C INJ A2NTH INJ TIN( PO CST TIN INJ 2 LAY INJ 2 LONG

232_,05 -2_,02 d|,41 _07,37 105.26 I 52 25 1?21,J -19.52 40.7?

_O$3._O 25._ 223._ _08.42 74.d5 14 12 48 4455.5 21.59 Z15.97

I_134_.03 -_3,21 21.83 306.9J 109.35 5 8 40 1462.D -Z0.41 21.19

4798.?I 25.21 Z03._NI 50_.0_ 73.5? 15 _) 2_ 4198,6 22.69 196.09

1853,i5 -21.57 11.62 _09.$_ 11_.33 4 11 46 1255.? -25.30 3.99

4579._0 28,5? I_$.15 )0@.?9 70.5_ 16 36 45 5979,9 25.63 116.J9

I,IL_0-COI_I[ [XI[CUT_N ACCURACY ORBit 0EIERNINAY_ON ACCURACY

SGT _09J.2 _ 510.6 $63 5?5.8 ST 881.4 SR 61.8 99 828.1

R/IT -.?960 RNt r °.$$68 RTF .9J98 CRT -.938] CR9 .9400 C�T -.9684

$_r_ Zl92,? RZ5 .2_86 RI3 -.9Z70 LSA 1Z$9,0 NgA J6|.d 9SA J),D

SGI Z130.2 SGZ )09.9 THA 168.90 ELI 993.J ELZ Z|.4 ALF 176.65

01FF(R(NT1AL COQR[¢TIONS

TO( -.1551 TRA-|,5_O? TC3o1,0055 BAU ,5453

ROE .04?4 RRA .1446 RC5 ,3995 FAO .11972

FO[-Z.4014 FRA-J.59_Z FC3-Z.?St_ 85P 6254

60[ .8566 MA !.5575 $C5 J.054_ FSP -1192

1945



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. Io 19643

LAUNCff OAT[ NAY 13 ]98d FLIGHT TIN[ 110,00 ARRIVAL 0•T[ •UG )1 ]984

HEL|O<[NTR/C CONIC D/STANC£ $ZZ.932

RL 151.18 LAL .00 LOL 23Z.Z7 VL Z7.#•3 GAL -9.72 AZL 95,55 HCA 150.51 5NA 135.56 [CC .Z0448

RP |08.44 LAP -Z.75 LO@ ZZ.89 VP 58.]O5 GAP Z,78 AZP B5.|? TAL Z25.97 TAP 16.•8 RCA 107.68

RC JO?.•ZJ 6L -25.67 £P Z5.87 Z•L 146,09 ZAP |18,90 £TS 19.Z9 ZA[ 156.95 IT[ 1•5.0| ZAC 103.Z5

PLAN(T_ENFRIC CONIC

C$ 57,554 VHL 6.1Z7 OLA -Z.90 RAL 76.70 RAD 8568,5 bl[L |Z,00$ PTH

LNCH AZNT# LIqCH T|N( L-! TIN( |NJ LAT |NJ LONG XNJ RT ASC

90.00 ! Z? ]1 ZZ00.35 -Zl,ll •5ot9 307.16

90.00 |Z 42 II Sl0•,Zl Z•.61 ZZi.+Z _09.79

|00.00 Z •7 l| Z0ZZ,SZ *ZZ.54 Zt.Z• 307.58

IO0.OO 14 • 53 •857,5Z Z5.13 Z06.65 509.42

I|O.00 3 5Z 19 1818,40 *25,e3 9.3| )05,95

|lO,O0 15 Je 14 •IJ4.Z| 29.53 I88,5| )0a.ze

0|FF[R[NTIAL CCIBR[CTXON_ N|0-CCURK [EI[¢UTJON ACCURACY

T0[-l.OtlS YRA-I.eOOt TCS-|.0_Ol OAU .5711 SGT Z234,4 IGR 51|.l IG5 554.Z

ROE .O159 RRA ,lZF? RC3 .4009 FAU .|1195 RRY -.7939 _ *.9019 RTF .�ZZO

FO[*Z.5758 FRA-1,4549 FC3*Z.59ZZ 8$P 6729 _8 _92.5 R23 .2563 R13 -,9287

DOE I.Oe�l MA 1.6057 BC3 1.1521 FSP *n26 SOl 2271.8 SG2 506,0 THA 169.50

2.Z8 VHP •.305 OPA •8.89

IN| AZNTH /NJ TIN( PO CSt TIN

109.53 Z 5 12" |660.4

75.6• |4 7 15 4504.3

|10.40 ] Z0 55 IiZZ.5

7•.59 15 ZS 50 •Z$7.5

113,43 • ZZ 36 IZJ6.4

71.61 |6 55 8 40|A.Z

INC 5,5486 V| 29.•7]

APO IG3.05 vZ 34,947

ET_ 278.43 CLP-12Z.48

RAP 74.48 ECC 1.6177

IN| Z L•T IN| 2 LONG

*18.26 36.16

22.46 218.65

-19.36 16.?I

2_.57 196.65

-2Z.Z4 1.80

28.54 160.44

C_q'6IT 0ETERNINATIOIq ACCURACY

ST 1094.8 SR 87.5 85 841.0

CRT ".9912 CR6 ,9621CST -.9710

LSA 1373.9 NSA 160.6 SS• il.6

_L] 1096.Z EL| JI.G ALF J75.47

LA_H 0ATE NAY 13 1964 FLIGHT TIN[ IIZ,00 ARRIVAL DATE SEP Z 1964

H_[LXO¢[NTRIC CONIC 0/6TAN([ 329.03_

RL 151.19 LML .00 LO,. 232.27 VL 27,766 GAL -9.54 AZL 93.90 PICA 153,68 SNA 134.94 [CO .Z0576

RP |09,40 LAP *2.41 LOP 2$.O6 VP _.279 GAP 5,|| AZP 84,?| TAL ZZ•,85 TAP 16,5• RCA 10?,•5

RC 109.741 GL -2?,53 GP 2?,93 ZAL 144,3| ZAP lZI,09 EY6 2Z,40 ZA[ 13•,36 [TE 1•3,75 ZAC I05,ZO

PLAN(TOCENTRI¢ CONIC

C5 $7,675 YHL 9,l)a OLA -4,47 RAL

LNCH AZMTH LNCN Y|_ L-! TIN(

_0.00 I •Z 37 2232.21

90.00 |2 34 25 5154.EI

100.00 3 2 12 1679.59

100,O0 15 57 46 •8t5,15

|10,O0 • 5 311 1778.01

110.O0 15 10 55 •636.•9

OlFFERENT|AL CONRI[CT/ON.R

YDR*I.194• T/A-|,|665 TC5-1,1416 8AU ,Q087

ROE .1£67 RNA .JlO0 RC3 .•019 FAU .10M$

F0[-_.5•64 FRA-|.St�5 F¢3-2,34139 69P ?Zl4

60[ 1.£011 IMA |.8750 6C3 i,2|03 FSP -J0i6

77,70 RA0 6568,5 VEL lt,$ll PTH Z,Z9 YHP •,465 0PA 50,81

|NJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIN[ PO CST TIN

-lg._ 42.10 30e.32 110.46 2 ZO l0 1632.Z

25.47 250,06 311,•6 77.19 1• 0 17 4554,3

-2|,28 23.50 501,02 111.58 3 35 8 1376.6

Z8.75 Z09,93 311,15 75.1• 15 19 1• •285.1

-24,51 8.7| 309.•9 I|•.6l • 35 16 1176.0

30.Z0 l�l,_O 310.08 73.18 18 26 Z9 4056.3

NI0-CO_II_ £XZCuT/ON ACCURACY

_t 2377.Z _ 517.5 $85 333.5

RNT -.9000 IIIRI r -.616• RTF .9258

_8 2452.8 RZ5 .2748 R13 -.9502

SGI 2413.6 6GZ )03.9 ?HA |69.96

/NC 5.9019 vl 29.471

• PO 16Z.44 V2 34,960

ETC 276,55 CLP-lZS.F2

RAP 73.84 [CC 1.8Z00

|NJ 2 L•Y INJ 2 LONG

-17.03 55.J8

23.•6 221.97

-16.11 J5.89

24.56 201.60

-20.99 559.34

27.61 183,Z?

ORS|T OCTERM|NATION ACCURACY

ST IZI0,Z $R 125,1 SS 657,5

CRT -.9863 CRS .99Z9 C$T -.9736

LSA.|479.6 MS• 16J,0 SSA ]O.|

ELI 1216.3 EL| 20.2 ALF 174.Z7

L•UNCN OAT[ NAY 13 1944 FLIGHT TIN[ 114.00 ARRIVAL 0ATE SIP 4 1664

H£LI(XENTNIC CONIC 0|STANCE 535.11•

RL ISI,16 LAL .00 LCq. ZSZ.Z? VL 27.733 GAL -9.51 AZL 96.35 HCA 156.88 J_A 15•,$2 [CO .Z0315

RP 108,56 LAP -2.46 L_ 26.29 VP 56,246 GAP 3.43 AZP 84,18 TAL Z23,86 TAP Z0.56 RCA 107,16

RC 112.049 GL *26.52 GP )0.ZP ZAL 142.Z4 ZAP 122.75 [TS 26.00 ZA£ 131.$8 IT[ 144.04 ZAC 107.i5

PLAN(TOCCNTRIC CON|C

C5 56,|42 VHL S,17_ DLA -S.37 RAL 7_._0 RAO 8568.5 V[L |Z.830 PTH 2.29 VHP 4.860 DPA 5_.24

LNCH AZMTH _MCH TIN( L-I Y|l,l[ |NJ LAY |NJ LONG /NJ RY A6C |NJ AZNTH |NJ TII_ I'OCST T|N

90.00 Z I 4? _1?5.54 -|6,_O $6.02 50_.43 |11.?• Z 56 2 1579.5

90.00 12 Z4 21 3Z17.19 28.$3 Z_4.46 313._4 79.Z$ |3 51 19 46]7,2

100.00 3 l'0 6 I�ZZ.6I -_8.14 19.61 )06.89 112.65 3 52 9 1322.9

JO0.00 13 46 44 4_•5,05 27,_9 214.15 313.35 78.|6 15 |l 9 4345.1

]10.O0 • 21 Z4 |750.95 -23,15 3,74 507,Z8 115,6J 4 50 15 1131.0

110.00 15 3 55 •T06.77 31,19 165o33 3|Z,3_ 75.23 16 22 24 •109.6

0;FF[R[NTJAL C_IERI[CT|ONS M|0-C_6_ [XI[_UT|ON ACCI#RACY

TO(-J.5453 TRA*i.7555 TC3-1,I�_I 6_1.,I ,6_lG SGT 2516,2 SGR 529,9 SG3 310,|

ROE .17e4 RRA ,0990 NC3 °3996 FAU °09483 R_T -._O17 _ -,9264 RTF ,9Z51

FOE-2.313_ FRA-I.I?•6 FC5-2.1323 8_ 76414 $C,8 2570._ R25 .2955 R13 *.9315

60[ 1.55_1 MA 1,7_76 8C3 1,2525 FSP -9_S SG| 2552.0 $G2 510.6 THA 170.33

INC 6.5•53 Vl 29.471

A_ 161.65 V_ 154.973

ETC 278,63 CLP-126.80

RAP ?3.23 ECC 1,6_77

IN| 2 LAY IN| 2 LONG

-15.49 31.75

Z•.Sg 228.23

*]G,56 12.64

25.75 205.87

-19.•7 _56.52

26.65 186.91

OR6|T 0[T[RN|NAT|ON ACCURACY

ST JS•0,l $R 186.2 S$ 6?4.9

CRT -.974• CRS .9986 CST -,9_61

LSA 1600.8 MS• 182.1 $$A 8,6

ELI 1349,8 [LZ 3?.1ALF 173.10

LAUNCH 0ATE NAY I $ |9_4 FLIGHT TIN[ If6,00 ARR|VAL O• YE SEP 6 1964

HELIOCENTRIC CONIC

RL 151,16 LAL .00

RP 106.32 LAP -2.35

RC I/•.391 GL -31.76

PLAN(T(X£NTR|C CONIC

C3 59,1•1 VHL 6.259

LNCH AZNTH LN_H Y_

• O.00 2 Z• IF

_.O0 12 |J •

100.00 3 •2 3

100.00 13 38 39

110.OO • 40 M

!10.00 14 54 54

O/STANCE 3•1.175

LOL _J_.t7 VL 27.078 OAL -9,15 AZL _N_.S_ NCA llO.07 _A 134.09 ECC ,20259

L_ $_,47 VP _l._l_ GAP 3.74 AZP 03,49 TAL _2,46 TAP 22.33 RCA 10_,93

OP 33.42 ZA_ 139.7e ZAP 123.77 [76 50._5 ZA[ |26.47 EYE 143.99 ZAC |10.77

OLA -6.72 RAL _0.04 RAO 85(_.5 V_L |_,898 PTH 2.30 VHP •.9|0 0PA 58,35

L*| TJN[ IN| LAT iN| L_ |NJ RT A6C |NJ AZNTH IN| T_N( PO CST TIN

2|07.|6 -1_,_3 34.?9 3|0.?2 |13.12 3 0 • 1507,Z

529_.64 27,Z3 240.25 316.44 62,00 13 39 23 4698.6

1639,42 *J_.09 15,_ 310.14 |14.21 4 13 Z 1236.4

S022.62 2t.6£ 219.72 316.Zl 80,9? IS 0 22 ••ZZ,8

167•.99 -_|.44 ,29 )08.42 |!?,28 5 6 33 1075.0

4?78.9| 32.29 Z00.42 5|5.42 76.06 16 ]4 13 4178.6

OIrFER£NT/AL CQQNI[CTICNII

T0[-1.5347 TRA-J.60)0 TC3-1.20�e 8AI, I .6151

RO[ .2377 /t_M .0641RC3 .3943 FAU ,09318

F0[-2,2643 FRA-I.03_6 FC3-1,9137 BgP 6145

90[ 1.5530 MA 1,6042 6C3 I,_?_3 FSP -9|0

N/0-¢_J_[ [EECuT/ON ACCURACY

SGY 2859.4 SM 3•Z.? 683 264,6

RRT -.?_92 RRF *,93?4 RTF .9265

SGB 2711.3 RZ3 .)093 RI3 *.9328

681 2692.1 682 321.9 THA 170.59

|NC G.9225 Vl 29,471

MPO 161.25 VZ 3•.986

[TC 276.?6 CLP-13],75

RAP ?2,45 ECC |,6442

|NJ Z LAT IN| Z LONG

-15.55 2?,64

Z_.86 231.66

-14.67 8.$0

2?.07 _||.26

-17.81 353.28

50.30 |9J.77

ORBIT O[T£RN/NAT|(_I ACCURACY

ST 1492.8 SR 218,9 SS 896.2

CRT -.9656 CRS .99?9 CST -.9765

LSA 1747.Z MS• 164.J S$• ?.0

ILl 1§07.7 EL2 _6.4 ALF J?|,93

|9d4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19647

LAUNCH OAT[ MAY |5 |984 rLIGHT TfN( 118.00 ARRIVAL OAT[ SEP B 1964

H[LIOC[NTRIC CONIC

NL 151.18 LAL .00

me 108.Z1 LAP -Z.Zl

RC 11i.848 GL -74.87

PLANETO_[NTRIC C(_IC

C$ 41.071 VH_ 6.409

LNCH AZMTH LNCH TIN(

80.00 Z 5A A3

• 0.00 11 )Z 41

100.00 4 10 8

IO0.O0 J3 19 5_

110.OO 5 A 5D

1|0.00 14 41 35

DIFFERENTIAL CCItfI_CTJONS

TD[-|,?84R TRA-I.�T_4 TC3o1.1986 8AU .UDA

NO( .3118 RRA ,0197 Re) .3J01FAU ,07478

FD[-Z.Z4P0 FRA -.J853 FC3-J,5857 05P 86)0

80( 1.8|13 BRA Z.8777 8C$ 1.7555 FSP -019

01STAl_E $47.111

LOL ZSZ.TT VL 77.817 GAL -8.97 AZL 97.71 _A 185.Z6 _A 133.65 CCC .10109 |NC ?,?094 vl Zp.4?J'

LOP 35.87 vP 38,1_9 GAP 4.04 AZP 81.81 TAL ZZloT0 TAP 14,48 RCA 106.64 APO 160.66 VZ }4.999

GP 51.50 ZAL 1_8,71ZAP |Z$.9I ITS $5.]3 ZA[ 114.79 £T[ 145,81 ZAC 114.94 [TC 276.99 CLP-154.S9

OLA -11.$8 RAL 81.47 RAO 65(qP.6 VEL 11.745 PTH ?.ST VNP 5.750 OPA 60._8 RAP 71.11 [CC 1.6759

Lo| TIN( INJ LAT INJ L(_NG |NJ RT ASC |NJ AZNTN |NJ TIN( PO CST TIN INJ Z LAT |NJ Z LONG

_71.7_ -14,47 79.83 3IT.86 I14.81 3 _8 _5 14_1,8 -1|.03 _Z,64

5408.31 21.04 Z48.UI 3ZO.TI |5.89 15 ZT 49 4908.3 27.18 139.61

1778,47 -15,79 11.10 31T.0T 115.7Z 4 39 47 1178.5 -IZ.zo 4.15

5I_8.88 19,49 Z_7.._4 3TO,O_ 84,J9 14 45 24 4516,9 20.47 Z18.69

1808.e_t -19,Z5 558,_0 710,15 113.81 5 31 46 1006.? -15.26 )49.)5

4871,43 33._, T07,43 310.56 87.09 18 Z 47 4171.4 51,91 198.50

HJD-¢-_I._N[ [mrCuTJ_ ACCURACY (_lr6]T 0[TERN|NATION ACCURACY

$GT 779i.8 $CAE 51Z,9 $05 ZS$.T ST 1676.8 SR 181.1 SS 919.1

RNT -.TJR$ _ -.9406 RTF .9784 CRT -.9005 CRS .9956 CST _.8818

SG0 TJ57.7 RT3 .$711 R13 -,9148 LSA 1915.5 NSA 166.S $SA 5.5

SGl 7837.1 $GZ 341,8 THA i70.85 ELI 1698.4 ELZ 77.4 ALF 170.84

LAt.NqCH OAT[ NAY 15 1_H_4 FLJGANT TZN( lZO.00 ARRIVAL OAT[ SEP 10 |964

HIELI_£NTRIC CONIC

RL 151.18 LAL .DO

Re 108.ZA LAP -T.OY

RC JI8.933 G_ -_.71

PLAN[T(XCNTRIC CONIC

C3 44°_4 YHL 8.894

L_K:_ AZN7_ L_ ?IN(

90.00 3 35 3_

90.00 il IS 5A

)00,00 4 A_ ZO

100.00 IT 35 _?

110.00 5 3? 35

110.OO 14 _T AI

DIFF[RKNTIAL CORR[CTIOq8

Y0(-_,1418 TRA-|._485 7C3-1,1757 _AU ,T014

RO[ .AOe4 RRA -.Ol_S RC3 ,5A60 FAU .08157

F0[-T.19£1FRA -,1T_1 rC3-l.l_l? BSe _O#A

RO( T.1801 MA 1.9487 BC$ 1.1777 rSe -707

OfSTANC£ 353.735

LOt. ZAT.Z? VL T?.5S? GA_ -8.71] AZL 94_.8_ HCA 168.45 SAqA 133._1 [CC ,T0164 INC 8.8553 Vl 29.4_1

LOP _.8? VP _,1_ GAP A,5_ AZP 81.39 TAb Tlg.90 TAP _6,_5 RCA I0_,55 APO 160.07 VZ 35.011

GP AT,_5 ZAL I_T._T ZAP |_._l [73 4|._1ZA[ 1_.|8 [TC |45,38 ZAC J_0._? CYC 77?.45 CLP-JS?.?9

OLA -15,55 RAL 83,J_ RAO 851M1,? VEL |Z,891PTH Z.35 VHP 5.760 DPA 85.66 RAP 68.ZZ [CC 1.7574

L-J TIN( INJ LA7 ]NJ LCNG ]NJ RT ASC |NJ AZNTH ;NJ TIME PO CST TIM |NJT LAT INJ _ LCeAG

1909.58 -11.18 _5.0_ 315.81 116.18 4 7 TI 1309.6 -7.58 18.ZO

55_A,3_ _8.T0 T$_.SO 575.47 91._0 IT 58 18 4984,4 ZR.ZO 150.91

18?A.88 -|T,_3 5.01 315.07 II/,$T 5 I_ 15 IO?A.7 -8.87 358._4

57?4.48 79.89 T_.L_ 375.$0 90,63 14 75 TI 4674,5 19.65 219.49

15ZO,4_ -16._5 _SI,I9 517._$ 1_J,45 8 Z 55 910.4 -|Z,|9 )44.56

50OJ,Sl _4,|$ Tl?.!r_O 373,44 88.00 15 48 3 4401.5 )).48 108.)Z

NIG-_OI_M[ [_CUTI(_4 ACCURACY (;_QR]T OETERlqINATION ACCURACY

_GT T_4.4 8CJ_ 57_.8 $G5 119.8 ST 1_)05,9 SR 348.Z SS 9)9.4

RRT -.?_07 _ ,9519 RTF .9313 CRT -,9584 CR8 .8913 CSY -.9851

T_9_.T NT3 .3784 RI5 -._78 LSA _146.4 MSA 170.4 SSA 4.1

$_1 7970.0 SGT 577.1 THA 171.37 [L! 1954,9 [LZ |00.Z ALF I ?0.06

LAUNCH OATC NAY I) 1984 FLIGHT Till[ IZZ.O0 ARRIVAL DATE SEP IZ 1984

_[LIOCENTRIC CCWIC

NL 1_1.18 LAL ,DO

RP 108.19 LAP -1,91

RC JZJ.ZJ4 GL -44.D7

PLAI_TO_ENTRIC CONIC

C) SZ.Sll VNL ?.155

LNCH AZNTH LNCH TIN(

_K).OD 4 58 _Z

90.00 10 A0 35

100.00 5 45 59

100.00 1_ 15 39

110.00 8 Z$ 5

110.00 13 53 Z

DIFFERENTIAL C_R_CTIONS

TD£-Z.?I_I TRA-T.O£_ YC3 °.985| 8AU .70_|

NO[ ,5039 RRA -.1355 RC3 ,TYRT FAU .048M

FO£-Z.IOZ5 FRA -.3684 FC3 -,7681 8SP 9535

80£ Z.?8J$ MA Z.0344 8C3 1,0039 F_P -586

0J$TA_[ 359,Z30

LOL Z3Z.Z? vL Z7.4_7 GAL -8.47 AZL I00.39 HCA )6_.83 S_IA 13Z.71 [CC .ZOIZ8 INCIO.6903 vl Z9.471

LOP 4Z.08 VP _.177 GAP 4.6Z AlP 7_.48 TAL Z18,55 TAP Z8.18 RCA 106.05 APO 159.49 v_ 35.0Z6

GP _0,38 ZAL JZT.$_ ZAP 1J9.93 [18 49.35 ZA[ iJA.0_ [T[ 143,74 ZAC IT?._ CTC _78.53 CLP-141.45

0LA oZO.?Z RAL 85.4Z RAO 85141.9 V[L 1].190 PTH T.AI VNP 6.616 OPA TZ.SA RAP 80.17 ECC 1,8658

L-| TIN( JNJ LAY INJ LONG JNJ RT A$C ]NJ AZNTN |NJ TIN( PC) CST TIN JNJ Z LAT JNJ _ LONG

1746.48 -8,15 13.89 3Zl.55 liT.T0 5 ? 28 1146.5 -Z.59 ?.03

5807,76 18.55 Z?7.IA 33Z.77 IDO,TI lZ 17 _5 5707.8 _?.?0 168.66

1378.14 -1.91 556.89 310.39 118.97 6 11 Z? 9_8.Z -4.00 )50.08

5301.11 18.34 154.98 333.18 99.19 13 47 Z0 48OI.2 19.55 Z46.31

140_.70 -1Z,Z9 34A.79 317.98 117.15 6 48 30 805.? -?.9_ 338.3_

51_6.3Z 33.55 737.87 333.99 98.94 15 19 39 4596.5 34.15 _13.48

M10-COI,_[ [YJ[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

3GT _081.| 8GR 5?8.5 $05 i77,7 ST ZZ05.9 SR 399.7 S$ 954.5

RRT °._lJl _ *,8_81RTF .9_78 CRT *,9488 CRS .9851 CST °.9889

8f_ 3115,5 RT3 .3|99 R13 -.9436 LSA 1430.3 NSA 114.3 SSA _.8

SGI 3|07._ 8GT 413._ ?HA 171.58 ELI _Z38.4 ELI 1Z4,_ ALF 170,11

LAUNCH OAT[ MAY 13 19_d FLIGHT TIN[ I74.(_ ARRIVAL DATE $CP 14 1964

H£LIOCCNTRIC CONIC 01STANCE 363,1_1

RL 151 ,18 LAL .DO _OL Z'JT,T? VL T?.435 GAL -8.IT AZL 104.1T HCA 171.80 SNA 131,52 [CC .Z0090 IN_14.JZZ9 V| 19.A71

RP ]08.]5 LAP -J°?3 LOP 4_.TB VP _,0_5 GAP 4.88 AZP 73._8 TAL 717,J7 TAP 19.98 RCA 105.74 APO 158.90 VZ 35.039

RC J13,481 GL °5|,_ GP _O,&O ZAL IT0.43 ZAP 114,_ [73 _0.86 ZA[ 105,Z5 [T[ 147,45 ZA¢ 138.01 CTC 181.88 CLP-147.61

PLAN_T(XENTRIC CONIC

C3 77.773 VHL 8.5OI 0LA °T?.?_ RAL 88,|T RA0 85_.4 VI[L 13.915 PTH Z.54 VHP 8,393 0PA 79.88 RAP 27.95 [CC 2.1894

LNCH AZNTH LNCH TIN( L'| TIN( INJ LAT |NJ L(:N_ ]NJ RT ASC [NJ AZNTH |NJ TIN( PO CST TIN ]NJ Z LAT INJ Z LONG

90.00 ? 3 58 1389.53 5.94 351.59 335.38 117.74 7 26 4? 789.5 9,6! 3A_.83

90.00 8 47 8 1010,37 15,37 334.04 340.10 115.98 8 59 36 450,3 18.63 326.75

100.00 ? 39 55 I753.31 1.33 341.ST 337.84 119.81 0 0 49 655.3 5.Z9 33a.98

100.00 I0 48 SO IM|.?9 _0.37 308,18 _47,78 117.3? J0 $9 37 41.8 23.22 298.53

llO,OO ? 48 19 I733,_0 -5,88 335.53 $78.37 IZ3.75 8 6 53 633.Z -1.41 329.30

110.00 IT 38 55 5571.70 18.17 Z_8.5_ 3AS.ea II0,0G ]A )0 S8 4912.7 30.?4 2A9.19

DIFFCRCNT_AL CORfI_CTION$ NlO-COt*_M[ £X_CUTICN ACCURACY CIq'BJT DCTCRHINATION ACCURACY

T0[-3,8145 TRA-T.1083 TC3 °,88?] 8AU .85_3 $GT 373_.4 8_ 507.? $03 I78.3 ST 1615.8 8R 31A .7 SS 961.0

ROC .4445 RRA o,4_? NC3 ,1444 FAU .0Z955 RRT -,3787 RRf" -,5949 RTF .9518 CRT -.8?96 CRS ,9183 CST -,9934

FD£oJ.9808 FRA -.40?9 FC3 -,3339 _$P 9981 SGB 3Z?$,Z RZ3 .1914 R|3 -.9590 LSA Z798.8 NSA I78.3 $SA 1.6

BO[ 3.8405 8RA Z.J499 8C3 ._15 rSP -404 SGI 3140,? $GT 474.Z THA IT?,OZ EL| 1630.5 EL2 |48.9 ALF |?).94

|9A5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19643

LAUNCH OAT[ MAT 15 1914 IrL|G44T TIN( IZ6.00 ARRXVAL DAT£ aEP 16 1964

_[_fO¢(mTRIC CONIC

RL 151.11 LAL .00

RP 1O6.Jl LAP -1.56

RC I25.?46 GL -51,78

PLAN_TO¢ENTRIC CONIC

C5 147.73S VHL 12.|35

LN_H AENTN LNCN TIN[

65.11 5 26 2

|14.01 11 J_ 43

15.21 S 21 2

ill.01 il I$ A3

65.tl 5 21 2

114.0J 11 13 43

OIFF£R[MTIAL CCI'RI[CTION1

YOi-I.1122 T/A-I.POIO TC3 -.IO21 8_13

ND(-2.0436 RIIA-I.3337

FD[-I.IIK)/ rlA -.2M1

1.5207 MA 2.21S4

OlITAK[ 3?1.0P0

LOL 132.27 VL 27.)?3 GAL °P.N lZk 112.71 HCA |?$.10 911A 161.8? (CC .20046 1NCZ2.?952 vl 29.471

LOP 41,49 VP M.0tt GAP 5.1] AZP 17.26 TAL Z15.7| TAP 31.6| RCA 105.43 APO 156.31 v2 35.0S2

GP ?3.92 ZAL 110.07 ZAP |03.14 ETS _O,f_O 2A( tl.60 (Y( 170.50 ZAC 152.30 (TC 296.2R CLP-ITO.Z?

DLA -3|.ST RJL 93.10 IA0 63?0.| V(L 1t.403 PTN 2.87 VHP |3.326 DPA ?4.53 RAP 316.1_ (CC 3.4514

L-I TIN( |NJ LAT INJ LCNG |NJ NT ASC IN_ AZI4TN |MJ TIN( PO¢ST T|N |NJ 2 LAT lkJ t L_G

1106,14 ?.13 34.|1 355.09 1t5.79 5 51 48 1306.1 12.44 2T.89

1|4,36 7,14 311.02 355.10 |15.72 |l t? It 2|4.4 |Z.46 305.80

|106,14 7.13 34,11 )$3.01 1t3.71 5 59 48 1306.1 12,44 Z?.89

814.36 7,84 312,02 355,10 1t5.78 11 + t? 18 214.4 12.46 305.80

1906.]4 7.83 34.11 336,01 125.?g $ S_ 48 1306.1 12.64 27.89

114.36 ?.14 31t,0t 365.]0 ITS.?/ 11 27 l# 2|4.4 12.46 305.80

NJ0-COU_I_ [)I[Cu?;Cll AC¢_ACY CliRlY DE?ERR|NAT|ON ACCURACY

.3994 SGT $1t4.O I(41 1319.1 SG$ 71.$ ST 2934.4 SII 1000.S S$ lO2T.?

NC3 -.0Olt FAU .01083 lilly .1035 Rfllr .BtTg RTF .1800 CRT .9354 CRS -.6757 CST -.9986

F¢3 -.O633 86P 103OS _ $311.6 Rt3 -.t115 Rl3 .1766 LSA 3261.3 NSA 174.5 SaA I.O

8¢3 .ZO22 FSP -tat $GI 3350.3 SG_ 5Z7.3 YHA 21.43 ELl 3096.1 ELl 161.A ALP 16.6Z

LAUNCH DATE NAY 13 JR4 IrL|¢_Y T|N[ 1t8.00 ARRZVAL DATE aEP 18 1964

_ELiO¢ENT_ZC _1C

RL ISl.il LAL .00 LOt, l"Jt.t7 VL t?.311 OAL

RP 108.07 LAP -1,42 LOP 31.19 VP M.OI_ _AP

RC IJ8.O04 GL -31.#? GP 60.el ZAL D?,JY ZAP

PLAMI[TO¢[NTR|C CONIC

C31017.101 Ve_ 31.St?

LNC/4 AZNYH LKN T|14(

?3.66 7 44

106.34 11 97 41

73.i6 ? 44 2t

101.34 11 57 41

110.OO 10 3t 11

1J0.OO 13 44 9J

OIFF(RI[NTIAL CQIRI[CT|QN1

?O( 3.0145 TRA 2,304! TC3 -.Oil| _ 2.76?1

mO-|4.gl2S RRA .3946 RC3 .|931 FAu-.04131

rD[-!.9399 FNA .2t54 tC3 .0351 lip lTfl

1011_J S.13?0 MA 2.31J1 8¢3 .1_033 rSP -146

0|STANCE 376.307

-7.37 AZL IST.Jl _ 170.47 614A |31.A3 (CC .1_811 |NC67.1084 Yl 29.471

3,11 AZP _.]0 TAL t|3._1 TAP 3t,_ll RC& 103.2_ APO 157.5? v2 33,_65

25,38 ITS 1141.19 ZA[ S9.JI EYE t42.l? ZAC 154.56 ETC 2t5,5t CLP I01.01

OLA -32.3S RAL 11_.41RAO 1576.0 V(L 33.?40 PTH 3.30 WAP 39.366 DPA 42.66 RAP 3|1.21 [CCl?.?390

L-| 7114( IN| LA7 |NJ L_G |NJ RT ASC |_J AZNTH 1NJ TIRE TO CAT TIN IN| 2 LAT IN| _ LONG

11HI4,12 -.21 33.37 t_.ll0 111.35 8 J? 13 |366.9 4.01 27.02

ll_l.4J -.t4 333,t_ _8._1 1t_.35 12 16 57 356.4 4.03 326.93

11144.12 -.t6 $3.3? t|.110 1tt.35 6 |7 13 1366.1 4.DI _?.OZ

1134.41 -.24 $33.211 tl,_l 112.36 It 16 57 356.4 4.03 326.93

1346.12 -J0.Jl 34|.35 tt.41 111.83 l| 16 43 7A6.2 -5.71 33S.22

_15.11 9.10 314.0_ 35.13 Jtt._? |3 5_ 44 2tS.I 13.86 307.60

N|0-C.OURK [_ECUTIGq _CCURACY ORBIT O[T(A_INATION ACCURACT

IGT 83_.J SC,dl E_54.4 3G3 50.2 ST 575.Z SR 2680.t aa 16o4.5

RR7 -,??tt _ .9_76 RTF -.7_72 CRY -.9630 CRa -.tl98 CaT .9574

3071.6 _3 -.10(_ Al3 .g_42 L$_ 3260,7 N6A 1_9.1 aaA 1.0

6G1 _27.J SG2 320.6 ?HA 102.76 ELl 2737.7 [LZ 151 .8 ALF I91.7!

LAUNCH DATE NAY | 5 1t64 FLI_It TIM( 130.00 ARR|VAL DATE SET _O 1964

HELIOCENTRIC CONIC

RL 151.14 LAL .00

RP IOR.O_ LAP -I.2A

RC 130.249 GL _O.tO

P_AN(TOCENTRIC CONIC

C5 174.137 VHL 13.116

L_CH AZNTH LK_ TIN(

9.52 17 51 t

170.44 5 16 43

9.52 17 31 9

1"70.41 3 16 4_

9.62 17 5| 9

i10.41 3 16 43

DIFFERENTIAL COIIRI(CT|GIAI

TOE 9.71 73 TNA .5737 7C3 -.1130 BAU .2682

RO(-4.4551 RRA -.1163 lC3 .00?t FAU .OO?lS

FOE |.2647 FRA .1906 FC3 -.0_0 BSP lO01_

60( 7.1411 MA ,IO54 8C3 .liST FV -fRO

DISTANCE 383.618

LOt. 232.27 VL 27.248 GaL -7.57 AZL 64.73 HCA 162.91 S/AA 130.94 ECC .20176 |NCZS._616 vl _9.4P1

LOP S4.10 VP 37._6 GAP 5.13 AZP 115.24 TAL 213.17 TAP 36,06 RC& 104.35 Al_O 157,41 V2 33.079

GP -76.00 ZAL 107.51ZAP 102.76 ET6 _56.98 ZA[ 10.16 ET( 171.54 ZAC 13,61 [TC 367.|9 CLP 155.95

DLA 61.63 RAL 144.20 RAG 6570.1 VEL |?.Jig PTH 2._4 VHP 18.529 DPA -$7.49 RAP 73.61 ECC 3,8659

L-J TIN( IN| LAT |NJ LCN_ |NJ 2T ASC IMJ aZNTH 1NJ TJN[ PO CST TIN INJ 2 LAT INJ t LONG

4f$4,08 -11._1 tSt.63 5t.55 8.54 19 13 23 4334.1 *1t.06 251,79

31_1.|1 -11.17 8_._i 5_,52 _.54 6 8 55 2551.6 -19.06 66.42

4134._ -11.17 25t.63 52.55 8.54 19 13 23 4334.1 -!t.08 251.71

3161.11 -II.l? 12.1_ $t.32 ¢,54 6 8 55 2331.9 -19.96 91.42

4_34.041 -II.]? 251,13 52.55 8.54 11 13 _3 4334.| -11.06 231,79

3131,11 -11.17 I_.i_ 5t.52 8.54 6 9 55 2531.8 -1t.01 Sl,4Z

NI0-COU_64[ ()([CUTJO4 ACCt_IACY CRSIT DETERNINATI_4 ACCURACY

_G7 3021.1 _ 2011.1 $G_ 61.1 aT 2534.t _il 1_42,4 $S t05.1

R_T -,1473 RRIr -.t14_ RTF .9_61 CRT -,9934 Cla .9_85 CSY -,9993

N_40.8 |_$ -.1163 R13 -.9123 LSA 3315.9 MaA J81.? asA .T

$61 352_.9 S_ S44.3 THA 146.6t EL! 3J86.6 ELl J76,8 ALF 142.59

LAUNCH DATE NAYl3 l_14Jd FLIt*IT TIME I)t.00 ARRIVAL DATE aCP 2_ 1t64

141[LIOCENTRIC CONIC

RL 151.16 LAL .00

RP 107._1 LaP -1.01

RC 132.414 GL 43.11

PLAN(TOCENTRIC CONIC

C_ 46.SI4 VlA_ I._

LNCH AZNYff _N¢ff TIRE

24.93 14 44 30

1_5.47 J • 94

24.63 14 44 30

135.47 1 I 34

24.33 14 44 30

195.A7 l t 5A

D|STANC£ N1_.376

LOt, 23|.27 VL _7.I|5 O_ -?.it A2L 71._7 HC_ 1|5.t4 SlAA 130.54 [CC .20|43 INCI0.3310 Vl 29.47!

LOP 91.11 vP 3?.1413 GAP 1.04 AZP IDO.tl TA_ t1|.51 TAP 3?.53 RCA 104,25 APO 136.63 V2 35.091

6P -411._4 ZAL 124,00 lap 115.t3 ETl $00.67 ZAE 108.43 EY( t17.26 ZAC 14.86 ETC 288.60 CLP-I_9.D2

OLA Ikl.34 RAL _,74 RAO 4348,7 V_L 1_.9410 PTN t.36VIklP 9.906 OPA -39.0t RAP 87.30 (CC |.?668

L-| T|N[ |NJ _A7 /NJ LONG IN| tT A$C /NJ AZll4TH |NJ T|N[ PO CAT TIN |NJ 2 LA T |NJ 2 LONG

4t1_.?1 -2_,44 236,641 _47.47 14.66 |6 I 26 40J8,7 -$S.66 232.00

2174,2J -2_.43 _?,3_ 347,45 24,66 | 66 4t 22?4,9 -36.65 93,?2

46J1,?J -L_11.44 Z3_,64 34?,4? 14.66 16 I 26 40J6.7 -36,66 Z3Z.OD

2174.11 -28.43 I?,M 34?.43 14.36 ! 66 4_ 2174.t -3_.65 83.72

4111._1 -tB,d4 Z35,_4_ 34?,47 14.56 |6 | 26 40J8.? -36,66 232.00

2t74,¢1 -21.43 8?,M 347,46 14,56 I 56 49 Z274.t -5_.65 83.72

C_6|T D(T(RN|NAT|ON ACCURACT

ay 2671.t aR d5t,? aS 75?,2

CRT .t535 CR$ -,IBI3 CST -,9957

LSA 2810.5 _SA 156.5 $aA 1,5

(LI 2707,7 EL2 J56.6 ALF 9.54

01Fr(01(NT[AL C_IIN_CTI_I41

TD( 3.1061 7RA -,1423 7C3ol.230_ 8&U .?_0

RDC .5434 RRA ,OSII RC3 -.3183 FAU .0tl?lD

F0( 1.0477 FRA -.|314 FC3 -.$333 |AP 11256

60( 3.154] MA .8443 IC3 !.27|4 FSP -342

NIO-COUIIIK (X[CUTIO4 ACC_£_IIACT

1GY _4166.7 S_I 646.Z $G3 102.3

RRY .701_ Mr .84164 _,TF ._525

3712._ ll23 .1_17_ R13 .95T1

.SG! _4.5 $Gt 453.2 THA 7.ZJ

1146



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19641

LAUNCH DATE NAY 13 1984 FL|GI, IT TIM( 134.00 ARRZVAL DAT( S(P 24 1964

N'(LIO((NVRIC COdIC

Rk 151.1l LAL .00

RP 107.95 LAP -.88

RC |54.709 GL 29.94

PLAN(TOC[NTR|C C(_4|C

C3 27.4DI VHL 5.243 DLA

LNCN AZNTH LNCH TZN( L-| TIN( INJ LAT

42.86 15 21Zl 4403.?l -)0.93

16?.]4 0 14 _0 ZaZ4,)Z -30.92

42.66 IS 21 Z] 4403.71 -)0.93

137.54 0 14 50 2924.)Z -30.92

42.66 1S 21 21 4403.?| *)0.91

137.54 0 |4 _O 2914.32 -)0,92

D|FF(R(NT|AL C(]IJ_[CT|ON8

TO[ 1.13|8 TRA-|.|950 TC3-Z.31Z? 8AU ._?S_

ROll .3995 RRA -.OZt_ RC3 -.6093 FAU .04505

FOG .761_P FRA -.2358 FC3-|.3557 9_ 1|575

80[ 1.9797 MA |.|953 9C) 2.39|9 FSP -495

0IS?ARC( 395.255

LOL 252.27 VL Z?.|Z2 GAL °6.97 AZL 44.42 KA |49.10 _A 110.10 [CC .2D|49 INC 5.5782 vi 29.4?1

LOP 61.33 VP 57.450 GAP 6.24 AZP 95.51 TAL 210.06 TAP 39.16 NCA 105.89 AI_ 156.31 V| 35.104

G? -49.76 ZAL 154,49 ZAP 125.4| (YS)07.95 ZA( 1|9.03 [T[ 216.22 Z4C 27.41 [TC 277.24 CLP-153.75

53.31 RAL 97.58 RA0 6568.1 ¥(L 12.201PTH 2.19 VNP ?.545 OPA -25.55 R4P 91.03 (CC 1.4324

|NJ LONG IN| RT 48( IN| AZNTH IN| TIN( leo CST T|N |NJ 2 LAT |NJ 2 LO_4G

Zi|.O0 531.15 44.06 16 34 45 _J03.7 -36.49 204.30

44.04 531.14 44.06 1 1 55 2224.3 -36.48 ?8.34

21|.00 331.15 44,06 |6 34 45 3601.? -36.49 Z04.50

04.04 551.14 44.06 I 1 55 2224.3 -36.49 ?8.34

Ill.00 531.15 44.06 |6 34 45 1803.? -36.49 204.50

44.04 331.14 44.06 1 1 55 2224.3 -36.49 78.34

NI0-C(_,._ (XI[CUTICN ACCURACY (:_Slf DETERNINATI(_¢ ACCURACY

_Y 3?II.Z 8GR ?74.? $G5 147.4 ST |999.? SR 436.1 56 353.3

RRT .8457 _ .9?94 RTF .9286 CRT .9504 CR$ -.9928 CSY -.9806

868 3791.2 R26 .3456 R15 .9555 LSA ZD19.6 NS4 163.9 SSA 3.4

_! )?$9.3 _1_ 407.1 THA 10.13 (L1 1944.6 EL| 152.6 ALF 12.36

LAUNCH DAY[ NAY 13 1944 FLIGHT TIN( 136.D0 ARRIVAL DAY( S(P 26 1964

H(L|OC(NTR|C CGM|C

RL 15|.18 LAL .00

RP 107.92 LAP -.TO

RC 138.920 GL 19.|1

PLAN(TOC[NTRIC CCNIC

C3 21.748 VNL 4.983

L_H AZNTN LN_H TIN_

58,?0 19 J4 54

125.30 23 29 55

56.?0 16 14 54

123.30 Z3 29 55

50.?0 16 14 54

1£3.30 23 2Q 55

0ISTANC[ 401.154

LOt. 232.27 VL 2?.D59 GA; -6.1MI AZL 84.73 HCA

LOP 84.54 VP 3?.4JHb GAP 4.52 dZP 93.19 TAL

GP -40.12 ZAL 139.15 ZAP 135.02 [T$ 312.40 ZA(

J92.29 S;4A 129.66 (CC .20170 ZNC 3.2604 vl 29.471

Z08.52 TAP 40.01RCA 103.51APO 155.92 VZ 35.116

IZS,?O [T[ 211,88 ZAC $7.00 (YC 2?4.4? CLP-15_,I4

OLA 42.62 RAL 88.?8 NAO 6567.9 V(L 11.904 PTH 2.15 VHP 6.631 OPA -15.76 RAP 93.29 (CC 1.3579

L-I TIN[ IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIM[ PrO CST T|N |NJ 2 LAY |NJ 2 LONG

4225.21 -Z?.92 190.82 323.65 $6.3a IT 25 20 3625.2 -32.12 |93.3?

288?,?? +27.90 U.I0 323.64 54.3? 24 15 5 2267.6 -32.11 80.65

4225.2| -2?.92 190.02 323.65 54.38 I? 25 I"0 5625.Z -32.12 193.37

2807.?? o27,_0 48.|0 325,64 56.37 24 15 3 2287.8 -32.11 90.65

42Z5,21 -27.92 15_.82 323,65 56.38 17 25 ZO 3625.Z -32.1Z 183.37

2887.?? -27.90 88.10 $23.t4 56.$? 24 15 5 2287.8 -32.11 00.65

ORBIT D(TERNZNATION ACCURACY

St 1501.8 S_ 310.3 $S 3?2.9

CRY .9090 CR$ -.9903 CGT -.957Z

L64 1455.? XSA 160.1 SS4 ?.3

ILl 1410.6 EL| 126.? 4LF ]1.63

D/FF[R[NT/AL CCIQR[CTIONS

?O[ .9849 YRA-I.3217 TCS-3.0¢HIO BAU .9143

NO( .2315 /IRA -.0432 RC3 -.8983 FAU .05220

tO( .5164 FRA -.£H? FC5-2.0?79 OSP 11931

00[ 1,0104 MA 1.3224 8C5 3.1445 FIP -589

NI0-¢OUR_M[ (X(CUTION ACCURACY

SG? 34109.4 8M ?24.5 4_5 190.3

RRT .SMO RRF ._56 RTF .9171

SC8 _77.? RZ3 .36?6 R16 .9228

_| _61.4 8G2 354.8 THA 9.45

LAUNCH OAT[ NAY 13 1964 FLIGHT TIN( 138.00 ARRIVAL OAT( S(P £8 1964

H(L|OC[NTR_C CONIC

RL 151.11 L4L .00

RP 107.88 LAP -.31

RC 139.120 GL 11.70

PLAN(TO_[NTRIC CONIC

C3 19.261 VHL 4.390

LNCH AZMTff LI_H Yli4_

S8.Z6 17 18 5

111.74 22 37 Z6

88.21 17 10 5

111.74 22 37 29

60.26 17 18 5

111.74 22 3? 26

OlSYANC( 407.053

LOt. ZJZ.Z? VL 26.995 _AL -6.36 4ZL 90.10 HC4

LOP 67.76 VP 37.062 GAP 6.77 AZP 91.93 TAL

G? -53.09 ZAL 140.56 ZAP 138.66 [TS 316.03 ZA[

195.50 $N4 129.Z3 [CC .ZOZ06 INC 1.9006

206.9? TAP d2.4? RCA 103.12 APO155.35

127.02 [T[ 207.45 ZAC 44.65 (TC _?3.15

vl 29.4Yl

v2 35.129

CLP-153.45

OL4 35.14 RAL _0.50 RAO 6567.6 V(L 11.660 PTN Z.10 W.IP 6.2Z8 DPA -9.66 RAP 95.27 [CC 1.3171

L-I T|M( INJ LAY INJ LONG /NJ RT ASC INJ AZNTH INJ YJl_ PO CST TIN INJ 2 L4T INJ Z LONG

4034.1| -24.33 172.67 320.55 63,83 19 25 20 3434.| -27.64 164.99

_021,00 -24.32 96.44 320.54 83.41 25 2? 47 Z4Zl.0 -27.63 99.16

4034.1| -24.35 172.67 3_0.55 63.03 14 25 20 3434.1 -27.64 164.99

)O21.00 *24.32 9_.44 520.54 63.81 23 27 47 2421.0 -27.63 69.16

4034.1| -24.35 172.67 520.55 63.03 10 25 2D 3454.1 -2?.64 164.99

_O21.00 -24.32 _H_.84 320.54 63.01 23 27 47 2421.0 -2?.63 89.16

ORBIT D(T[RNINATION ACCURACY

ST 1035.0 SR 227.? 88 £25.4

CRT .8219 CRS -.9743 CSt -.92|9

LSA 1072.9 N84 "15D.6 SSA 13.9

(LI 1052,0 [LZ IZ?.6 ALF 10,40

OlFF[R[NTIAL CCRRI[CTION9

?0( .6057 ?RA°1.3810 YC3_3.5752 8AU .9_

RO( .1732 _A °.04J9 RC3 -.6910 FAU .05111|

_0( .3024 FRA -.2384 FC3o2.5815 8SP 12270

BO[ .6_00 MA 1.3817 6C3 3.6414 F_ o -652

NI0-COtXlSI[ [XI[CU?ION ACCuR4Cy

S_? 3916.1 Sr.,R 050.4 6_3 200.4

NAP? .8749 AW'I r .9809 RTF .9|_4

8G8 3969.4 R25 .3694 W13 .9|51

SGI $957.5 002 311.9 THA 8.32

LAU_Cff DA?( M4Y J 3 l SH_4 FLIGHT TIN( 140.00 ARRIVAL OAT( $(P 30 1964

PN[LIOC[NTRIC CONZC

RL 151.10 LAL .00

qP |0?.84 LAP -.32

RC 141.306 GL 9.30

PLAN[?OC(N?R/C CONIC

C3 17.091 VW_ 4.2_0

LNCH AZN?N LNCff TIM(

• 0.57 19 40 _0

99.43 El 22 9

IO0.OO 21 53 19

|00.00 tO 59 SO

llO.O0 0 49 54

110.O0 _ _4 0

DIITANC( 412.947

LOL _J2.27 VL L_4.932 GAL -8.07 AZL 09.01 IRA 198.71 MA 128.01 [CC .20284 INC .9921 vl 29.471

LOP _).94_ VP 37.828 GAP ?.02 AZP _0.94 TA_ 205,40 TAP 44.12 RCA 102.72 Al_ 154.09 v2 35.140

6P -_?.87 ZA_ 15_.78 2AP |42,95 [Y8 319.09 ZA[ 124.94 [T[ _3.59 ZAC 49.29 [TC 272.26 CLP-154,54

0LA 29.?2 RAL 92.3? RA0 4967.? V(L II._lOJ PTH 2.09 V1HP 6.044 DPA -3.42 RAP 97.22 [CCI.2944

L*I TZN[ IN| LAT |NJ LONG IN| RT ASC IN| AZNTH IN| TIN( PO CST TIN IN| 2 LAT |NJ 2 LONG

3788,37 -21.23 1_0.|9 3J9,53 _.69 J9 50 50 3150.4 -23.93 142.46

326|.94 °21.21 113.70 319.53 611.88 22 16 31 2661.9 -23.92 109.9Y

3162.32 -25.34 107.16 320.30 ?O.?9 22 46 I 2562.3 -25.76 99.19

3335.L_ -19.11 |18.07 318.61 64.5? 21 55 24 2?35,2 -22.12 110.57

2_22.00 -$2.46 69.02 3_3.19 ?9.99 ! 33 16 Z022.0 _33.99 59.93

3446.50 -10,44 J2J.81 3|3,_3 5?.27 Zl 21 26 2846.3 -14.69 115.28

_RSIT D(T[RNINATION ACCURACY

S? 615.1SR 183.0 S$ 114.0

CRT .6614 CRS -.8791CST -.6993

L6A 830,8 M$A 141.? $S4 23.6

£L] 824.3 [L_ 135,? AL_ _.6_

OZFF(RI[N?IAL C_IIIRCTIONI

?0( .3500 ?RA-I.400_ ?C3-3.9535 4AU .9545

• J340 RRA -.033? RC3 -.0549 FAU ,058H

FD[ .1307 FRA -.2239 FC3-£.4529 BlIP 12602

00[ .3?49 _M_A ],40J0 8C3 4.00?4 F6P -_6

N/DoCOu41.._[ (X(CuTION ACCURACy

867 4022.0 964' 515.? SG5 Z|I.Z

f_T ,0?4? R_f .9490 RTF ._068

86_ 4005,2 R23 .35_5 Ri3 .9100

9GJ 4055.4 SG2 201.6 THA ?.29

1947



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH OAT[ NAY 13 1964 rLXGHT TII,K 141,00 ARRIVAL DATE OCt Z 1964

N[LIOC£NTR|C CONIC

IL IS1.|6 LAL .00

RP 107.61 LAP *.|3

NC 143.471 G_ Z.ZZ

PLAN(TOCENTIZC CON|C

C3 lI.D_ ¥HL 4,ill

LNCH AZNYH LNCH T|Vd[

90.00 Z• J 34

90.00 18 Z4 34

IO0.00 Z3 43 6

IOO.00 1¢ 20 4J

110.00 1 46 34

]JO.00 19 41 40

0|STANC[ 418.633

LOt. 131.17 VL Z6.869 GAL -5.75 AZL 89.66 HCA Z01.93 SXA 1Za.$9 [CC .Z0314 INC .341! vl 29.4?]

LOP 74.Z0 VP 37.?t4 tap ?oZ6 AZP 90.31 TAL Z03.81 TAP 45.75 RCA 101.30 APO 154.47 V• 35.152

tP -13.9Z ZAL 131.31ZAP 146.33 [TS 311.64 za£ l)O.|$ [T[ _{)0.40 ZAC 53.E9 £TC 271,57 CLP-155.57

£CC ].1793

IN| 2 LOI_G

9B.DJ

145.§4

71.89

131.35

45.63

123.97

(_ftEIT O[TERN|NAT|ON ACCURACY

ST 691.Z 5R JGZ,I $S 57.4

CRT .4125 CRS -.0872 CST -.7820

L$A 696.0 NSA 147.8 $SA 32.3

[L| 694.6 EL2 146.9 ALF 5,73

DLA 25.$| NAL 94.34 RA0 6S67.7 V[LJl.761 PTH 2.08 VHP 5.9810PA .S2 RAP 99.Z0

L-| TIN( |NJ LAT JNJ LONG |NJ RT A$C |NJ AZNTH |NJ TIN( P_ CSY T|N IN| Z LAT

3J40.)J -16,83 J06.33 )ZJ.7) 80.)8 Z• 53 3A 254D.) -17.85

3855.47 -10.85 |52.52 ]16.31 63.68 |9 28 49 3255.5 -14.30

2796.77 -19.13 81,83 3ZZ.|D 62.93 24 34 A4 2196.6 -29.79

3674.24 -6.79 1_.|2 315.21 6|.3| 20 Z| 55 3074.2 -12.55

2438.49 -34.14 54,8? 322.56 88.16 2 27 13 1538.5 -34.01

3605.29 -4.48 130._1, 311.59 56.08 20 42 45 3005.3 -8.91

0|FF[R[NTIAL CCItRI[CTIONI

TOE ,16|6 TRA-I.3940 TC)-4.285| BAU .t773

NO[ .1|56 R#A -.OZSZ RC3 -.6155 FAU .05911

FO[ -.OOZl FRA -.1779 FC)-3.0IIi 86P 12_105

00[ .1t88 MA 1.3943 8C3 4.3092 FIP -TOO

NIO-C.XXMS( [X(CUTIO4 ACCURACy

SGT 4113.6 SGR 533.8 SG3 216.0

RRT .8M1 _Y .9528 RTF .9037

$68 4159.9 RZ3 .3315 R15 .9061

St| 4J3|.6 $_ 263.3 THA 6.45

LAU_:H OAT[ NAY 13 |11114 FL|GA.IT Y|N( 144.00 ARR|VAL OATE OCT 4 1964

_L:OC£NTR:C CO¥|C

RL 151,18 LAL ,DO

RP |0?.17 LAP .De

RC 145.638 GL -.99

PLAN(TOC[NTR|C CCN|C

C3 |6.265 VHL 4.033

LNCH AZNTH LNCH T|N[

eO.O0 £3 • 8

_O.00 17 aO 16

IOO.00 O 43 37

|00.00 |8 45 23

l|O.O0 2 25

110.00 19 ZO |J

OfsYA_£ 4•4.708

Lot. 131.17 vL 16.807 GAL -5.43 AZL 90.13 PICA ZO5.16 SNA 1Z7.97 [CC .Z0388 INC .1480 vt 29.471

LG4 e ??.43 vP 37.760 tap ?.3| AZP 8_.87 TAL ZO•.Z3 TAP 47,38 RCA |01.66 APO 154.06 v2 35.163

GP -_D.86 ZAL 131.38 ZAP 149.08 [TS 323.75 ZA( I30.81 (Y( 197.80 ZAC 56.42 [TC 270.9S CLP-156.65

DLA •Z.)) RAL t36,30 RAD 8587.7 VEL |J.?3Z PTH _.07 VHP 5.976 OPA 3.55 RAP 101.24

L-| T|N( |NJ LAY |NJ LCI_ IN| RT" A$C JNJ AZNTH IN| T|N( PO CST T|N IN| Z LAT

• 847.81 -Zll.•J 9•.83 3Z•.Z| 87.40 •3 51 |6 2347.8 -28.27

40•8.58 °3.4? 16•.39 315.80 62.17 18 47 25 3428.6 -9.|5

2633.30 -•9.88 69.33 311.2? 89.26 I Z? )0 Z053.3 -29.67

54118.31 -4.00 146.13 314.99 60.35 19 49 3 3218.3 -7.92

2313.J0 -33,_ 45,•A 3Zt.13 93.95 3 3 55 1715.1 -33.06

3?D9.7 D -.5• 135.1'O 311,8• 55.8Z 10 ZZ | 3|09.3 -5.00

OIFF[R[NTIAL COItR[CTIONS

TO[ -.OOIZ TRA-I.3_t TC3-4.5912 8AU |.00_

NO[ .1043 RRA -.0248 RC3 -.5910 FAu .0593l

fOE -.]Z�I FRA -.149J FC3-3,1370 88P 131_14

8D£. .JD43 BRA J.389J BC) 4.6_92 F_P -?AS

R|O-COUR_[ [Y_CUT|ON ACCURACY

StY 4173,8 $CAI 301.4 $t3 121.5

NNT .8825 RNY .9317 RTF ._56

St8 4301.9 R23 .1922 R13 .9073

&t) 4t95.5 St• 73Z,5 THA 3.8D

[CC 1.1677

|NJ Z LONG

83.96

155,65

60.75

139.53

36,13

129.48

ONS|T D[T[RN|NATION ACCURACY

ST 649.5 SR 149,3 IS 108.6

CRT .0793 CRS .806| C$T -°3958

LSA 651.1NSA 175.8 SSA 34.1

£LJ 649,6 EL2 J48.9 ALP ;.OP

_AUNCH 0AI[ NAY 13 1964 FL|GHT T|N_ 146.00 ANRJVAL OATE OCT 6 1964

NELI OC[N_RIC CONIC

NL 151.18 LAL .00

NP 107.74 LAP .Z5

RC 147.779 G_ -3.60

PLAN(TOCENTNJC CCNIC

C3 13,671 VHL 3.9410

LNCH AZNTH LNCH 7IM_

90.00 E3 43 41

90.OO 17 13 44

IO0.O0 1 21 17

lO0,O0 16 2A A5

IJ0.OO Z 56 5

I|0.O0 19 6 E6

OZSTAN_[ 450.578

LOL 232.27 VL 26.743 GAL -5.09 AZL 510.54 NCA 208.38 SXA |27.56 £CC .20473 [NC .5350 Vl 29.471

k_ 60._5 VP 37.725 GAP 7.76 AZP 89.5_ TAL 200.61 TAP 49.00 RCA 101.44 APO 153.67 V2 $5,173

GP -|9.44 ZAL 154.|3 ZAP |51.40 ITS 325.48 ZA[ 131.22 [TO 195.70 2AC 58.34 ETC 270.36 CLP-157.?4

0LA 19.60 RAL 98.51RA0 6567.6 V[L |1.707 PTH Z.O6 VHP 6.006 OPA 5.91 RAP 103.34

L-| T|N( IN| LAY _NJ _ONt |NJ RT ASC |NJ AZ_TH |NJ TIN( PO CST T|N IN| •LAT

ZSI_.O7 -2B.24 83.22 322.67 92.12 24 30 40 2119.1 -27.65

A|60.61 -I.66 1141.87 316.39 61.74 18 24 45 3540.6 -5.64

2517.01 -29.67 60,91 3•2.59 93.80 2 3 14 1917,0 -28.53

3917,90 -.83 131.60 315.?0 60.11 19 30 5 3317.9 -4.60

2210.43 -33.30 37._4 321.14 98.12 3 33 5 IGZO.A -31.60

3787.25 2.48 13_,?? 313,77 55._9 ZO 9 3A 3157,3 -2.03

OirFER[NYIAL C(_R'II[CTION$

YO[ -.0971 TRA-I.3|?6 TC3-4.7?56 8AU 1.0075

RO[ .1095 RRA -.OLD4 RC3 -.5483 FAU .05811

FOE -,J756 FRA -,057_ FC3-3.09_) 8._P |3ZO|

80[ .|4M MA !.3177 8C3 4.8089 FIP -_7

NI0-C.._UR8( [XI[CUTiON ACCURACY

SGT 4281.? $r, AI 41_.5 SG3 113.3

RRT ,_3_3 RRF .8992 RTF .8963

SG_ 4316.5 R_) .•7J6 R|3 .B978

Sti 4)0_.0 St_ _55.4 THA 5.14

[CC 1.2580

|NJ E LONG

74.60

161.01

52.21

145.07

_9.05

133.56

ORS|T 0[TERNINAT|ON ACCURACY

ST 633.7 SR 159.1 $$ 138.0

CRT -.1766 CRS .9266 CST -.3591

LSA 636.5 NSA 198.9 SSA 34.?

ELl 634.4 [L2 156.3 ALF 177.26

LAUNC_ OAY[ NAY 13 1|1tt4 JrLr_T TIN( 148.00 ARR|VAL OAT[ OCT 8 1964

HI[L_OC[NTRIC CON|C

RP |07.7| L_P .44

RC 148,_OI tL -3._O

PLAN(70¢[_TR|C CONIC

¢3 15.17_ VHq. 3.895

_NCH A_NTH LN_N T|N(

im,oo O _1 3

I_.00 II 39 $8

100,00 I 3• I_1

!00,00 II 11 I1

II0.00 3 L_ )0

110.00 18 37 4•

OIiTAN(( 436.4)5

LOL 13Z.£7 vL £6.8413 tAL -4,75 AZL g0.85 HCA

LOP 13.88 VP )?,i_l GAP _._0 AZP 8_.•8 TAL

GP -16.48 ZAL 1)1.71Z_P |53.40 (TS 3_,88 ZA[

Zll.61 SNA 117.15 (CC .10573 INC .6A6Z Vl 19.471

J9/I._ TAP )0.80 RCA JOJ.00 APO J53.3J VZ 35.J83

131.45 IT[ 193.98 ZAC 61,00 (TC 269.78 CLP-158.82

0LA 1?._8 RAL 100.7_ RA0 8$87,8 V[L 1|.866 PTH Z.06 W,IP 6.065 OPA ?.76 RAP 105.51 (CC 1.2497

L-| ¢|N( IN| LAT IN| LGIq_ IN| RT ASC IN| AZNTH IN| TIN( PO CST TIN IN| Z LAT |NJ 2 LONG

• Tl_,ll -_7.78 ?5._M 313.38 95.73 1 6 22 2119.1 -26.69 67.44

4_£5.78 .87 173.41 317.35 6l.?O 18 10 25 3625.8 -2.92 166.79

• 4_4.89 -_.04_ S4.I_ )•3,_0 97.)Z Z 3• 45 |824.7 -27.74 45.56

3_85,43 _.00 155,88 311.9_ 60,1? 19 17 57 3393,4 -1.96 149,54

E|41,61 -3•,39 3•.09 3Z/,35 IOl,S9 3 58 12 1342.6 -30.45 23.37

38)0,•6 4,8_ 143.07 315.14 56.11 ZlD I 52 3250.3 .38 136.85

_QS|T O(T(RN|NATION ACCURACY

ST 672.1SR 16_.3 SS 193.5

CRY -.4335 CR$ .9915 CST -.490?

LSA 683.7 XSA 217.6 SSA 3_.3

ELI 675.1 (L2 146.3 ALF 173.69

0Z_F[m[UTIAL C_[¢TIONS

TD( -.•088 TNA-|.•M8 7C3-S.0371 BAU 1.0•73

RID[ ,1107 RRA -.0034 RC3 -.5•_8 _AU ,03491

tO( -,•481 rRA -,OO?f ¥C3-3.||07 88P J3383

80[ ._361 lIRA I._M8 8C3 3.0848 FAP -114111

NI0oCOuRS£ £Z(CUT/_ ACCURACY "

8GT 4)94.3 _ 443.? 863 211.7

RRT .810£ _ ._658 RTT .8956

8_ 44|8.8 R•3 .•348 RI3 .8968

St| 4409.Z 8GZ 159.2 THA 4.69

19A8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCH OAr( NAY 13 1fl64 FLIGHT TINI[ 150.00 4RRiVAL OATG OCT l0 1964

HGLIOCENTRIC CONIC

RL 151.10 LAL .DO

mP 107.68 LAP .68

RC 15t.019 GL -?.70

PLAP_TO(GNYRIC C_]C

C5 14.?_• VHL }.a37

LNCH AZNTN LNCH T|N_

90.00 O 50 11

90.00 16 •9 18

10(3.00 Z 19 •?

100.00 18 Z 23

ll0.0O 3 46 26

110.00 18 52 14

OIFFGRgNTIAL CONRgCY|_8S

TOE -.30SS TRA-I.ZO03 TC3-5.Z923 8_U 1.0467

ROG .IJ_ _IA .O0•Z RC$ *.5180 FAU .05269

FO[ -.3035 FRA .0•Z5 FC3-3.0983 BSP 13959

80E .3291 MA 1.Z003 9C3 5.3174 FSP -(_,6

0ISTANC[ 44Z.Z80

LOt. Z3Z.Z? VL Z6,621 GAL -4.•0 AZL 91.11NCA Z14.94 SNA I26.76 GCC .Z0686 INC 1.1094 vl 29.471

LO_ 87.1| VP 37.656 GAP 8.Z5 AZP 99.09 TAL |9?.$5 TAP 5Z.ZO RCA 100.55 APO 15g.98 VZ 35.193

GP o14.88 ZAL 129.15 ZAP 155.|6 ITS 317.96 ZA[ 131.58 [TG 191.56 ZAC 62.?3 [TC 169.ZZ CLP-159.88

OLA 15.17 RAL 103.0• lAD 6567.6 V_L 11.987 PTH Z.05 VHP 6.158 DPA 9.23 RAP 107.T2 [CC ].2423

L-] TIN[ |NJ LAT |NJ LCN6 IN] RT ASC ;NJ AZNTH |NJ TiN( PO¢SY TIM IN] Z LAT IN] 2 LONG

2635.68 -27.07 89.9• 324.32 98.86 1 34 6 Z055.? -25.59 61.59

• Z95.83 5.13 177.33 519.08 61.B• 18 0 5• $695.8 -.66 I?O.TO

2348.?2 °28.25 48.47 524.09 100.19 Z 58 53 1746.? *26.56 40.08

4060.0| 4.18 159.41 318.50 60.37 19 10 3 3480.0 .ZJ 152.68

_75.60 -31.38 Z?.|0 325,5_ |04.36 • 21 I 1475.6 -29.07 18.64

5_05.90 6.89 145,90 318.82 56.44 19 57 18 3303.9 Z.45 13_,65

NIO-C(X,M_[ GXI[CuTI_Iq ACCURACy QRRIT OEgERNINATION ACCURACY

$GT 4494.8 SCA 431.0 SG3 L_09.Z ST 736.Z SR 170.4 SS 2•5.6

RRT .7855 R_ r .8288 RTF .8952 CRT -.6Z19 CRS .9T$1 CST -.611!

SG8 •519.4 RZ5 .Z0I] R]3 .8961 LSA ?60.8 NSA ZZ4.? SSA 32.2

8G! 450?.5 S_Z 267.0 THA 4.31 [LJ ?44.0 EL2 |52.0 ALF ]T1,54

LAUNCH OATG NAY 13 19(,4 FLIGHY TIN| IS|.00 ARRIVAL DAY[ OCT JZ J964

Ht[LIOCGNTRIC CC_4/C

RL 151.]8 L4L .00

RP 107.65 LAP .82

RC 154.J11 GL -9.38

PLAN[TOCGNTRIC CONIC

C3 14.528 VHL 3.795

LNCH A2NTH LNCH TIM[

90.00 1 18 •9

90.00 18 41 56

100.00 2 45 5

100.00 17 58 2t

110.D0 4 8 54

110.00 18 49 2

019TA_[ 448.|15

LQ. _Z.Z? VL 28.500 GAL -•,03 AZL 91.33 HCA Z18.08 _4A i28.36 £CC .20815 INC 1.3513 vJ Z9.471

LOP 90.34 VP 37,822 GAP 8.51A2P _,95 TAL 193.71 TAP 55.79 RCA 100.06 APO 152.67 ¥Z 35.202

GP ol3.55 ZAL I18.48 ZAP 158.75 ITS 3Z8.78 ZA[ ]51.85 IT[ 191.39 ZAC 64.21 [YC 268.66 CLP-J60.9]

OLA 13.27 RAL 105.45 NA0 8587.8 VI[L !1.850 PTH Z.05 VHP 6,ZZ3 0PA 10.38 RAP 109.98

L-I T|NE IN] LAT |NJ L_G |NJ RT A$C |NJ AZNTH gNJ T|NE PO CST TIN |NJ 2 LAT

1581,80 -26,21 8•°?8 )15.53 IO|.|I I 59 _Z 1962.8 -24.42

4338.38 5.07 180.74 320.89 6Z.10 I? 54 53 3?56.6 1.30

Zt78.14 -Z?.35 45.58 325.26 102.81 3 25 3 1678.1 -23.52

• 118,•8 8.07 182,55 320.54 60.88 19 • 58 3516.5 Z.]Z

Z015,89 -30.Z? _.78 324.39 108.89 • 42 )0 1415.9 -27.69

3951.49 8.87 148°45 318,75 56.81 19 3• 3• 3331.5 4.2•

OlFFGR[NTIAL CC_R[CTIGN8

TOE -.3998 TRA-|.1341 TC5-3.5558 8AU 1.0(t44

ROE .1183 RRA .0128 RC3 -.5049 FAU .05088

FD[ -.3491 FRA .0948 FC_°3.0608 8SP J4E88

DOE .4169 MA 1.1341 8C3 5.5589 FSP -858

NI0-COUR$£ (XJ[CUTI(_i ACCURACY

SOT 4585.8 $GR •ZZ.5 SG5 203.?

RRT .75Z? RNIr .7891 RTF .8943

8_ •605.0 RZ5 .|?Zl R|3 .8952

SOl •598.7 802 177.5 THA 3.98

GCC 1.2358

/NJ 2 LONG

56.5?

J74.09

35.35

155.98

14.55

142.14

ORB|T O[T[RNJNATION ACCIJRACY

ST 813.6 SR 179.5 $S 287.7

CRT -.T533 CRS .9745 CST -.70|Z

LSA 851.9 NSA 224.1 SSA :_J,?

ELI 825.0 £LZ 1|6.4 ALF 170.37

LAUNCH DATG NAY 13 1964 FLIGHT YIN( 154.00 ARRIVAL 0ATE OCT 14 1964

HELIO(GNTRIC CONIC

RL 151.18 LAL .00

RP 10?.65 L•P 1.01

RC 156.197 GL -10.84

PLANCTOCGNYRIC CON|C

C5 13.981 VHL 3.?59

LNCH AZNTH LNCM TIN(

90.00 I •1 58

90.00 16 56 S•

I00.00 3 9 $

100.00 IY 52 26

110.00 • 30 31

110.00 18 •? 32

OISTANC[ 453.937

LOL Z32.2? VL 26.499 GAL -3.66 AZL 91.52 PICA 2Z2.31 SNA 125.98 ]CO .Z0959 INC i.5234 V] Z9.471

LOP 95.5? vP 37.587 GAP 8.76 AZP 98.98 TAL 194.03 TAP 53.37 /CA 99.56 APO 152.38 v| 35.Z11

GP -12.42 ZAL 125.84 ZAP 138.Z0 GT$ 5Z9.39 ZA[ 13t.68 [T[ 190.41 ZAC 65.49 [TC 268.10 CLP-_61.94

OLA 11.48 RAL 107.88 RA0 6567.6 VGL 11.633 PTN 2.0• VHP 6.3210PA 11.29 RAP 112.28 £CC 1.2301

L-| TII4_ IN] LAT IN] LON_ IN] R? ASC IN] AZNTH _NJ TIN] PO CST TIN IN] 2 LAT IN] 2 LONG

249?.12 -25.27 60.ZO 326.98 103.22 2 23 57 1897.1 -25.20 5Z.J4

4411.4? 6.81 183.85 $ZZ.95 62.43 17 30 25 3811.5 3.0? 177.15

2218.05 -28.33 59.25 326.69 104.68 3 46 4 1616.0 -24.06 3l.]T

4167.77 ?.77 165.39 31Z.43 61.O5 19 I 34 3567.8 5.85 150.80

1961.58 -29.14 18.9• 5Z5.?• 108.71 3 3 13 1361.4 o26.31 10o91

$985.20 10.29 150.77 3Z0.91 5?.ZZ 19 54 ? 5395.2 3.90 144.44

C_QBIT OGTGRN|NATION ACCURACY

ST 902.4 SR 159.5 $s 328.5

CRg -.$441CR$ .9?13 CSY -.7692

LSA 933.5 NSA 218.8 SSA 31.5

ILl 916.6 [12 99.9 ALF 169.85

OIFFGRfNT|AL C(_RI[CTIONS

TOE -.4865 TRA-J.O•83 TC3-5.?645 BAU 1.0814

ROT .125_ RRA .0215 RC3 -.4982 FAU .04855

F0[ -.3874 FRA .1488 FC3-5.0083 88_ 1•555

806 .5018 MA i.0485 8C3 5.7839 FSP -644

_ID-COURS( [XI[CuTIOI ACCURACV

$GT 4671.8 $GR •!7.? SG3 2'01.9

RNT .7|84 _ .?4?9 NIF .89•0

9C_ 48_0.5 RZ3 .1473 R15 .8945

$G1 4681.5 8GZ 289.5 THA 5.69

LAUNCH DATE NAY 13 I_NI4 FLIGHT TIN| 156.00 ARR|VAL OAT[ OCT 16 1964

HGLIOC[NTRIC CONIC

RL 151.18 LAL .OO

RP 10T.4_0 LAP J.]_

RC 158._63 GL -12.|?

PLAN(TOCGNTRIC CONIC

C3 15.683 VHL 3.69_

LNCH AZNTH LNCH TIM(

90.00 2 8 19

90. O0 ! 8 33 34

100.00 3 3t 30

JO0.O0 17 50 5

110.00 • 51 43

liD.DO 18 47 _1

O/STANCE 459.?47

LCq. 23_.27 VL 28.489 GAL -3.27 AZL _1.89 N[A Z24.53 _k_A 125.60 [CC.ZII19 INC 1.6924

LOP _N_.R] vP 57,552 GAP 9.0_ AZP _N_.?_ TAL 182.39 TAP 56.94 RCA 99.0? APO 152.15

GP -I1.•7 ZAL l_'O.?O ZAP 159.54 £T9 519.?9 ZA[ 131.69 £T[ 189.58 ZAC 66.64 [TC 267.54

vl 29.471

V2 35.Z18

CLP-16Z.94

OLA 9.80 RAL ll0.R] RA0 6587.5 b'_L |I.6ZZ PTH 2.04 vNP 8.423 OPA 11.99 RAP 114.62 ECC 1.2252

L-J TIN| IN] LAT JNJ LONG IN] RT ASC |HI AZNTH IN] TIN[ PO CST TIM |NJ Z LAT IN] Z LONG

2438.58 -Z•.t8 S6.0S 3_8.M 105.06 2 •6 56 1836.6 -21.96 48.14

4461.63 8.41 188.?d 325.Z4 82.86 17 4? 37 _62.6 4.71 180.02

1158.65 o_5._8 35,_ 3Z_.37 106.50 4 8 28 ]558.? -ZZ.?S ZT.39

4ZI5.78 9.35 I_J.0_ 3_4,74 61.48 19 0 21 5813,8 5.4? 161.45

1910.?_ -27.89 15,46 3_?,_5 110,48 5 25 34 ]510.? -24.94 ?.61

4038.49 11.61 153.02 3_3._7 5?.69 19 54 5? 3456.5 ?.46 146.62

C_6|T D£T£RN/NATION ACCURACY

ST 99?.6 SR 199.T SS 365.J

CRT -.9056 CR$ .9649 CST -.8193

LSA 1059.? NSA Z]0,9 SSA _|.6

EL| 1014.0 EL| 83.3 ALF 169,65

01F_[R(NTIAL CC_R[CT|_$

TOG -.5681 TRA o.8500 TC5-5.6?34 8AU ].053_5

RO( .1264 /QRA .0311RC3 -,•_0 FAU ,04831

F0G -,4182 FRA .19_0 FC5-2.8_95 88P 14787

80[ .583• MA .9_03 8C3 3.9953 FSP -627

Ni0-C_UIII_ EXi[CUTIGN ACCURACY "

$GT 4?•?.5 SGN 415.1 $63 197.3

RRT .685? NNY" .?058 RTF .8931

$G_ 4?85.8 RZ5 .J289 RI3 .8938

$61 4?56.0 SG2 _02,4 THA 5,44

19•9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19645

LAUNCN DAY[ MAY 15 I064 FLIer tiN[ 158.00 ARRIVAL DAtE OCt 11 1964

H(LIOCFNTR|C CONIC 0|I,7ANC F' 4(I,5.545

nL ]51.111 LAL .00 LOt. 231.27 Vt. 16..._0 GAt. -1.87 AZL 91.84 NCA 11?.?9 SNA i15.15 £CC .21297 iN(: !.11450 Vl :'9.471

RP 10?.58 tap 1.37 LOP 100.05 vP 37.51? GAP 9.18 AZP M.?6 TAL 190,71 TAP 58.51 RCA t6.56 APO 151.90 VZ 55.1_26

RC 160.31.5 68. -15.38 GP -10.85 ZAL 117.$4 ZAP 110.78 ITS $19.99 ZA[ 131.70 [T£ 188.87 ZAC 67.66 ETC 166.98 CLP-163.91

PLAN_ ToCIrNYR I C CON|C

C5 13.444 VHt. 3._7 OLA 8.17 NAt. 115.$5 RAD tSiT.S V£L 11.611 PTN 1.03 VHP 6.537 0PA 12.51 RAP 116.99 ECC 1.1215

LNCH AZNYH LN_M YJN[ L-I YJNE INJ t.A7 INJ t.ONG JNJ 87 AJ¢ INJ AZNTH INJ 71N_ PO CST TIN JNJ 2 LAY INJ 2 LONG

00.OO 2 30 11 2379.91 -13.11 51.14 330.U 106.70 3 9 51 1779.9 -ZO.?O 44.46

IO.00 16 31 35 4511,33 9,91 lJg.*3A 31?.?5 13.34 17 48 47 3911.6 S.Z6 182.77

100.00 3 _5 30 1104.81 -14.19 31.67 330.18 108.11 4 30 35 1504,8 -21.49 23,91

100.00 17 48 58 4181.89 10.93 170.?0 31?.17 81.97 19 0 0 36GI.9 ?.00 164.01

110.00 3 I1 41 1t83,04 -16.11 11.15 319.11 111,03 5 43 49 1263.0 -23.58 4.58

110.00 18 49 11 4076.43 13,13 155.11 3_5.95 31,_0 19 56 9 3476.4 ll.i)5 148.75

01FFERI[NTIAL CORIII[CTI4_ NJ0-CI_[ I[XI[CUTIOI ACCUIIACY (_91T 01rTERNINATION ACCUIIACY

TO[ -,8547 TRA -.84_J tC$-8.1750 B_ I.I1_ _T 491i,4 _ 415,0 SG3 193.3 ST 1106.7 _q 109.4 S$ *OZ.Z

RO[ .1333 /IRA ,0408 RC3 -,4913 F_ ,04413 _QT .6449 NNF ,M49 NTF ,9934 CRY -,9464 CRS .9573 C$Y -.8595

FO[ -.4477 FRA .Z4Ye FC3-1.8484 9_ ISO4_ _ 4_49.1 _3 .1089 R13 .(0938 t.SA 1178.4 NSA 201 .7 $SA 31 .?

• _81 MA .8448 9C3 6.1919 F_P -616 SGI 4835.9"9_ 315,4 THA 3,10 [L] 1114.4 Irt.2 66,6 At.F 189,81

_.4U_CN O4T[ NAY 13 1964 Ft.Jfd4T TIN_ IQO.00 ARR|VAt OAT[ OCT ZO 1964

_4[LIO([NTRIC r.._41C 0IITAI_[ 471,315

RL 131.18 LAt. .00 L_- 121.17 VL I_II,.3ZI GAl. -Z.4S AZt. 9|,_I HC,A 131.03 614A 114.86 [CC ,11493 IK 1.9790 Vl Zg. ATI

RP IO7.51 t.AP 1.94 t._ 103,_l VP 37.41_ GAP 9.35 AZP 00.?(J TAt, 189.04 TAP eO.O? RCA 98,01 APO 151 ,?0 VZ 35.131

RC 161,348 Gt. -14,4d GP -9.94 ZAL 114.48 ZAP 161.95 [T$ $30.00 ZA[ 131,70 [7[ 11111,17 ZAC _.lO I[TC 166.42 CLP-16A.66

Pt.AN[ TO([NTN | ¢ CONIC

¢3 13,163 vHt. 3._£ Ot.A 9.59 NAb 119.11 NA0 9567.5 V£L 11,604 PTH 1.03 W4P 8.856 OPA 11.89 RAP 119,38 £CC 1.1183

LNCH AZNTN t.NCN 71Me L-I TIN[ |NJ t.A7 INJ LONG INJ NT A$C ZNJ AZNTN INJ TIN[ PO C$7 TIN |NJ I LAY JNJ 2 LONG

• 0.o0 I 33 54 £318.31 -L_,11 49.@/) 33£.79 109.15 5 31 41 I718.3 -19.43 41.04

gO.O0 18 30 3ti 4559.f8 11.39 191,30 330.48 63.89 It 46 39 3959.3 ?.76 IeS.AII

100.O0 4 18 13 1053,93 -£3.0? III.1tt 331,43 109.56 4 51 37 1453.0 -Z0.19 10.68

IOO,OO 17 49 51 4509,S_ 11,19 173.19 330.01 61.51 19 O 39 3707,0 8,49 166.53

110.00 5 33 48 191?.90 -15.ff 9.17 331,33 113,45 6 4 I 1217.8 *11.12 l.Te

110.OO t8 49 38 4115,77 14,95 157.40 3£9.43 58.76 19 56 31 3515,8 10,41 15{).87

01FFEilII[N7|At. CGi_81[C71088 NI0-C.OU_K Irx[cUT|ON ACCURACY ORflIT OI[T[_I_I4INATION ACCURACY

TO[ -.7411 TIQA -.71T_ 7C3-i.$415 IA_J 1.1118 I_T 4_06.$ _ 418.1 JG3 189.1 ST 11Z5.3 SR 218.8 $$ 458.0

ROE .138| RRA .0SO_ RC3 -.4749 FAt.) .04117 _T .9131 RRF ._41 RTF .8939 CRT -.9716 C86 .9485 C$Y -.8905

• 0[ -.4743 FR_ ._31 FC3-I. 7311 8SP 153_? _ 49£.%9 813 .0919 1613 .9943 LSA J_03.Z _SA 1152.0 SSA 3_.9

DOE .?548 MA .?ISIO 8C3 6,3#91 FSP -_05 _1 4911.9 SGI 3Z8.3 TNA Z.99 [LI 1243.8 [L2 51.0 ALF 170.14

LAUNCN OAt[ NAY 15 1_4 FLI_,Ht TIN[ 16Z.OO AIRi¥AL 0AtE O(T _ 19_

_[LIO((NtRJC C_IIC OI_TANC[ 4?7.091

RL 151.18 LAL .00 LOt. 232.17 VL 26.162 GAL -2.03 AZL 92.10 HCA 234.17 $NA

RP 107.54 LAP 1.71 L(_ 108.53 VP 57.448 GAP 9._1 AZP 8|.?? 7AL 187.35 TAP

RC 164.366 GL -13.41 GP -9,3l ZAt. 11|.t0 ZAP 183.09 [YS 319._4 ZA£ 131.69 £7£

PLAN_YOC[NTRIC CONIC

C_ 13.147 VNL 3.626 Dt.A 5,0_ R_t. 119.17 RA0 9587,5 V£_ 11.599 PTH Z.03 VHP

LNCH AZNTH LN¢N TIN[ L-| TIN[ INJ LAT INJ t._NG INJ NT ASC INJ AZNYH _NJ TIN[

eO.OO 3 17 _ ZZTS.ZG -Z0.99 45.36 335.19 109.43 3 55 31

90.00 16 30 36 4_06.51 11.?6 195.07 533.45 64.51 17 4? 23

100.00 4 41 19 ZO05.18 -21.93 15.14 334.91 110,84 5 14 44

100,00 17 A_ 33 4331,75 15,_4 175._1 331.98 93.15 19 1 6

110.00 3 54 39 1774.89 -_4.4_ 6,49 333.89 114.70 6 24 34

110.00 18 51 24 4155,08 11.01 159.91 331.63 59.39 10 1 39

DIFF[R[NTIAL C(_I_C71ONS NJO-CCIJ_ [XI[CUTIA_ ACCIJ_ACY

YD[ -.8317 TRA -._005 TCA-_.49ZZ 9At) 1.1440 $GT 4979.9 _A 418.0 $83 185.0

RO[ .1418 RRA .081_ 8C3 -,4894 FAU ,04014 R_T °5779 RRI r .5844 RTF .8948

FO£ -.4963 FR4 .3411 FC3-1._431 9_P 15591 _9 4_?.4 813 .0?94 813 .8951

80£ .8438 M4 ,_O37 8C3 6.S089 FSP o193 $G] 4_#5.9 _1 340.8 tHA Z.79

124.50 [CC .Z1708 INC Z.IO$1 vl 19.471

61.63 RCA 97.47 A_O 151.55 vf 35.13!

1_7.74 ZAC 69,47 [TC 265.87 CLP-165,79

6,?_10PA 15,13 RAP 1_1,_0 [CC 1.1164

PO CST 7_N INJ 2 LAt INJ Z t.ONG

1675.3 -18.15 37.84

4006.5 9.23 181,17

1405,3 -18._0 1?.65

3751.7 9.94 169,06

1174.7 -20._8 359.13

3555.1 11.84 153.00

(_81T 0[TCRNINAtION ACCURACY

St 155_.3 SJl' 217.9 ss 47_,5

CRT -,9853 CR$ .9389 CST -.9145

L$A 1438.5 N$A 182.5 $54 31.1

ILl 137_.8 [LZ 38,4 ALF I70.57

L_UN(_ DATE MAY 13 1964 FLIGHT TIN[ 164.00 ARRIVAL 04T[ OCT 14 1964

Mt[LI(X[NTRIC CONIC 0I|TANC[ 491,940

RL 151.19 LJt. .DO t.Ob L_JI._? VL _1_.105 GA_ -I.5_ AZ_ _.1_ PiCA I57.51 SNA 114.15 [CC .11943 INC 2,2176 vt 29.471

RP 107.31 LAP 1.97 LOP 109.77 VP $?.411 GAP 10.10 AZP Iql.91 TAL 195.96 TAP 63.18 RCA 96.91APO 151.3_ V2 55.144

RC 168.367 GL oi8.19 GP -9.?8 ZAt. 107.9J ZAP 1_.10 [tS 3L_.49 ZAE 131.70 EYE 187.1_ ZAC ?0.19 [TC 265.32 CLP-166.70

PLAN£YOCENTRIC CONIC

C3 13.103 V_L 3._O OLA 3.49 RAL 11£.£4 RA0 S597.5 V£L 11.597 PTH 1.03 VHP 6.913 0PA 15.26 RAP 124.13 [CC 11_156

LN¢N AZNTN LN_H TJN[ t.'I TIN[ INJ _AT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CIT TIN INJ 2 bat INJ Z LONG

• 0.00 3 41 Z2 1119.31 -19.96 4_.14 357.8£ 110,61 4 18 19 1616.5 -16,97 34,85

_O.O0 16 31 1? 4633,91 14,13 19?.8? 539.59 63.10 17 49 51 4053.8 10.6? 190.90

100.00 5 4 11 19_.97 -_0.?? ££.17 33?.44 111.99 5 37 0 1358.9 -1?.61 14.61

I00.OO ]Y 5J 0 43J_.18 13.0_ 17_.S_ 3_9.19 93.85 J9 4 16 3796.7 IJ.38 171.61

!10.00 6 16 10 1733,58 -£3.£I 3.10 339.17 115,81 6 43 14 1133.6 -19.56 556.68

]JO.O0 18 33 30 4194.76 17,39 J91.88 _34.8_ 60.09 ZO 5 24 3594.8 13.26 155,]8

OIVr[Ri[NTIAL C¢IRR(Ct/ON_ N|O-C_A_J_ [N[CU?/ON ACCt_ACY 08917 OCT£RN|NAtlON ACCUR4CY

T0[ -._E]? TRA -.4(IOI TC3-9.51OI 94_ J.1571 ._GY S041.1 _ 4L_0.4 $G3 180.5 ST 1481,1 _Q 236.? $S 505,3

RO( .1478 mtA .0711 _C3 -.455? _U .0_10_ RRY .5411NNY ,5455 8tF ,8953 CRY -.9¢04 CRS .9271 CST -.9521

rO[ -.5183 FRA .3883 FC3-1.5145 857 15771 _ 5059.9 RZ3 .OG_? 813 .8955 L$A 1573.1 N$A 175.7 $SA 31.2

80[ ._334 MA ,4657 BC3 6.eO59 r$P -57? _1 _O47.3 _ 351.9 THA 2.60 [LI IS00.6 ELZ 31.3 ALF J71.01

1950



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAt_ACH 0ATI[ NAY 19 I164 IrLIG_T flN£ 166.00 ARRIVAL DATE OCT Z6 1964

_I[LIOC[NTRIC CONIC

RL 131.JR LAL .00

RP 107.5] LAP Z.03

lC 1ii.351 GL -17.01

PLAN[TOC[NTRIC CONIC

C$ 13.139 VHL 3.625

LNCH AZMTN LNCff TIRE

00.O0 4 5 18

90.00 IO 32 39

I00.00 5 Z? 32

IO0.O0 I7 S) 1

110.00 • 97 59

110,00 |# 91 I

DIFFERENT|A• COQ/t(¢T/_

YOE-l.0IRt TRA -,9123 TCA-G.•SS• IN 1.171t

ROE ,JS27 R_A .08_10 RC9 -o4436 f_ .O)SJA

FO[ -.5400 FRA ,AR|S F¢9-2,_11? 8SP |4024

fiDE 1.0304 MA .92)4 8C9 l.S703 FSP -587

0ISTANC( 488.571

LOL 2)2.27 VL 28.J47 GAL -J.J$ AZL t2.)Z PICA 240.7• MA |29.80 [CC .2220| ]NC 2.3241 VJ 29.471

LOP 119.01 VP 97,976 GAP |0.39 AZP M,86 TAL 189,97 TAP S4.T9 RCA 96.92 APO 151.29 V2 95.248

GP -8,30 ZAL 104,34 ZAP |65.10 [Y& $28.98 ZA( |91.?0 EYE 1|G.88 ZAC 71.04 [TC 264.?7 CLP-IGT.59

0LA 1.98 RAL 125.A0 NAG SSG7,S VAIL 11.988 PTN 2.03 VNP ?.052 OPA |9.Z8 RAP 126.67 [CC I.ZlGZ

L-I TIN| |NJ LAT |NJ LONG |NJ 8T A$C ;NJ AZNTH INJ TIN| P• ClT TIR |NJ 2 LAT INJ Z LONG

2179.88 -18.71 $8.30 )40,M 111.•5 • 41 36 1580.0 -15.61 3Z.0O

4701,91 |9°47 21[_,?) }98.88 69,99 | 7 S0 98 4IO].S 12,I0 J 99.67

19J4,•4 *19.•Z 18.98 )40.28 119.01 5 59 Z7 1914.6 -]6.$4 12.1•

4442.09 16,38 111,22 998.96 •4.89 19 7 4 _142.1 12.61 I74.23

1694.49 -22.04 1.47 339,08 116.81 7 6 8 1094.4 -|6.27 354.38

4235.Q6 1_,74 164.23 398,28 60,87 Z0 9 45 9695.| 14.71 157.45

NI0oC(:tMS( [X_CUYION ACCURACY QRgIT 0[TERMINATION ACCURACY

SGT 5110,8 6CAI 422.9 $G) |78.5 ST 162•.4 SR 24• .7 •6 515.7

I_T, .5078 _ .5077 RTF .8971 CRT -,9895 CR3 .9J75 C$T -,9•68

SCAS 5|28.2 NZ) .0579 R13 .897Z LSA I?IR.G NSA J•6.O SSA $2.0

$61 51|5.) $C_ 36A.0 THA Z.42 [LI 1642.3 [LZ 93.3 ALF 1?1.52

LAUNCH OAT[ MAT 13 1964 FLIGHT TIN| 168.00 ARRIVAL OAT| OCT 28 ]967

Hq[LIOC[NTRZC CONIC

RL J51.16 LAL .00

RP ]07.50 LAP 2.1$

IC 170.911 Gi -l?,ll

PLANE TOCINTR_C CONIC

C9 19.273 VHL 5.t_2

L_._ _Z_TH L_K:_ 7IN|

90.00 • 25 17

• 0.00 J• 94 28

JOO.O0 5 50 51

100.00 I? 96 96

110.OO • 95 57

110.00 19 3 J9

OISTANC[ 494.282

LOL 23t.27 VL 26.091 5AL -.66 AZL S_.A2 HCA 274.0J _qA

LOP !1$.2$ VP 37,]39 GAP 10.$9 AZP U.94 TAL 182.27 TAP

GP -7,1i ZAL 100,79 ZAP 1(4,03 [T$ 328,2A ZA( I)J.?| IT[

I29.76 [CC ,22482 IN(: 2.4_40 VI 29.471

66.28 RCA 85.70 APO |$1.22 v2 39.252

133.53 ZAC 7|.?8 [TC 264,29 CLP-|68.76

OLA .43 RAL |23,04 8AO 6687.9 VEL 11.60A PTH 2.0) VNP 7.198 OPA ]9.20

L-I 7|14( |NJ LAY INJ LONG JNJ RY A$C INJ AZNTM |NJ TSN[ /sO C$T TIM

2199.73 -17,Sl )4,SS 949.73 11Z.58 S 4 53 J535.7

4749.84 16.79 20).Q4 )43.58 66.06 17 5) 98 4149.8

117_.62 -18.48 1$.79 943.$8 11),92 6 22 • 1272.6

44_,|$ 17.$t 154.01 943.18 85,50 19 10 24 3889.2

1657,40 -Z0._9 _59.22 $41.12 L17,49 T 27 |d lO_7.L

4271.17 20.00 116.66 941.92 81.74 Z_ 14 95 3876.Z

DIF_ER(NT/AL CORllt_CT|_$

TD(-J,1194 TRA -,1597 TC9o1,6179 8AU i,1$47

RO( ,1581 RRA ,0N0 RC9 -,4282 fAU ,0342£

FOE -.656J FRA .4741 FC9-2,2340 8_ |6280

802 1.1309 IMA ,1802 8C9 9.&617 rip -Sg7

RAP 129,12 [CC 1.2163

|NJ 2 LAT JNJ 2 LONG

-Ii,A7 29.9•

19.51 196.5Z

-19.09 9.64

14.2_ 176.92

-17.02 9_2.Z$

16,|5 159.74

CI_8_T D[T[R_/NATJON ACCURACY

ST 1768.7 •R 252.8 S$ 564.•

CRT -,9996 CRS .9066 CST -.9578

LSA 1866.6 NSA 199.8 SSA 31,6

ELI 1736,I EL2 44.9 ALF 17|.99

NJO-CCt_lSl[ [XI[CUTION ACCURACT

$GT S171.$ JK&' 425,5 IG3 172.9

Rift ,4731 _ .47|0 RTF .8987

IK_ 5158.2 R23 .0497 RI9 .8989

$81 S175.7 $82 374.5 THA 2,2A

LAunCH DATE may 13 1964 FLIGHT TIN[ 170.00 ARRIVAL DATE OCT 30 196•

N(LIOC(NTRI( CON|C

RL J_l.JJ LAL .00

RP 107.49 LAP 2.92

RC JTZ.Z•3 GL -16.15

PLAI_TOC[NTRIC CONIC

C$ 19.4|5 VNL 9.672

LNC_ AZNTH LNCH TIN|

90.00 • 59 29

90.00 14 97 SO

IO0.O0 • 14 16

100.00 I7 58 394;

110.00 7 21 28

110.00 19 ? 97

OI$TANC( 499,972

LOL 292.27 VL IS,0)• GAL -o17 AZL 92.92 _tCA 247.25 SNA 123.J3 [CC .22776

LOP 119.S0 VP 37.309 GAP I|.00 AZP 89.09 TAL 190.57 TAP 67.89 RCA 95.0?

GP -7.50 ZAL 97.11 ZAP |66.98 (TS 3Z7._0 ZA( 1_1.72 IT( 186.21ZAC 72.48

0LA -.96 RAL 191,96 RA0 6967.5 VEL 11.613 PTH 2.03 VHP 7.952 OPA 1].04

L-_ T|N[ _NJ LAY [NJ L(_AG |NJ RT ASC INJ AZNTH _NJ TIN| i_) CST Tim

2099.80 -16.47 99,SNI 94?.06 115.36 S 28 IT 1793.9

4793,$8 18.09 206.69 34?.41 67.89 17 56 49 7198.9

1892.99 -17,9? 14._ 343,64 |14.72 • 44 49 1299.0

4995.09 18.98 186.63 947.0| 66.47 19 14 ]9 9995.0

1622.69 -19.7? 3S7.14 945.97 114,17 7 •8 30 1022.6

4318.19 21.AJ 165.19 945.78 62.?0 20 19 54 9718,1

D/_KERENTJAL CC_¢RECTI_NI

70(-I.22•4 TRA .0|19 TC3-6.6927 8AU I.i_0

ROt .1037 R_A .1048 RC9 -,4106 _AU ,03247

_O( -.57_1 _RA .9162 FC9-2.0897 8SP 16517

80( 1.2972 MA .1061 8C9 6.6454 ¥3P -960

NIO-COUR_ £X_CUYI_ ACCURACY

SGT 5239,7 $GR 427.7 SG9 168.6

iQ_T ,A999 _ ,4945 RT_ .901_

lZll.l RZ9 .0999 R19 .901A

SGI 5237,1 $GZ 985.6 THA 2.07

/NC Z,5186 VI 29.471

Also 151.1• VZ 35.255

(TC 269,70 CLP-169.32

RAP 131.57 [CC 1._19

INJ 2 LAT |NJ Z LONG

-13.11 _6.•G

14.91 199.44

-19.89 7,91

15.64 179.68

-15.82 950._5

17.58 162.15

OR•IT 0[T£!IL_NAT|ON ACCURACY

ST 1919.0 SR 260.2 S• 594.8

CRT -.9752 CR$ .8966 CST -.9668

LSA ZO19.? NSA 155.0 SSA 30.9

ILl 1995.8 (L2 57.1ALF 172.46

L•UNCN OAT( MAT 19 1984 FLIGHT TIN[ 172.(X) ARRIVAL 0AT( NOV I 1964

HELIOCENTRIC C(_IIC

RL 151.18 LAL ,00

RP 107.•8 LAP 2.45

RC 174.J90 GL -18,69

P_AN_TOC£NTR_C CONIC

C) 19,617 VffL ).7|7

LNCH AZNTM LN¢ff T|N[

90.00 5 17 £8

90.00 16 98 39

J00,O0 • 97 •J

100.00 I_ 2 ?

110.00 7 49 21

1J0,00 19 12 97

0|FY(RENTIAL CaQRI[CY|(_IJ

T0(-1,9939 TRA ,lIN12 TC$-1.5219 )AU 1.2078

ROE .1705 RNA .1197 RC$ -.9339 FAU .03041

ro£ -.99J4 rRA .5992 rC$-1.905) SIP /14_l

80( ].9447 MA .2295 8C9 6,5978 KIP -SSO

OISTAeK:£ 605.636

_OL _32,27 VL 25.980 GAL .$4 AZL 82.61HCA 250.S0 SlAA

LOP 1_2.75 VP )?._l? GA_ 11,92 AZP 813.13 TAL 178.88 TAP

¢P -7,|6 ZAL 83,53 ZAP 167,86 (Y9 325.14 ZA( 131,74 (T[

122.80 [CC ,23121 [NC Z,6069 vl 29.•?]

69.95 RCA 94.41APO 15|.19 v2 95.25?

185.99 ZAC 73.17 [TC 269.16 CLP-I?O.I?

OLA -2.42 RaL 136,33 RA0 $557.9 VI[L _1.628 PTH 2.04 VHP 7.51• 0PA 12.80 RAP 13•.03 [CC |.2274

Lol TIN| ;NJ LAT INJ LC_I_ INJ NT A$C INJ AZNTN INJ TIN| PO CST TIN INJ 2 LAT INJ 2 LONG

L_D94,?5 -15.40 31,61 )50.56 |]4.06 5 51 49 1454,7 -|2.02 24.56

4843._4 19.)) _D_,$O 391.44 _!.$9 ]8 0 28 42•8.6 16,29 202,4_

1795._9 -I•.50 12,19 $$0.15 1|5.A1 7 7 97 1/96.0 -12.75 5.16

4912.19 20,25 158.15 351.09 67.99 lg 18 )O 5882.6 J?,09 182.$4

J680.47 -J8.?_ 959,E4 343,82 JJ8.|4 B 9 _l 990,4 -17.69 97_.44

4360,95 2"Z.?) 171.$2 349.$S 63.75 _ 23 96 }?60.9 19.01 164,85

M|0-COI,/_ [XI[(UT|ON ACCURACy 0R$|T 0(T(RMINA TION ACCURACY

$_Y 5_78,2 _ 429.3 $83 163.5 ST 2069,9 SR 26•.4 SS 616.9

RRT ,4039 _ ,)9?8 RTF .9020 CRT -.9649 CRS .88_3 C8T -.9730

JG_ _95.7 R_3 .0947 R19 ,_OZl L•A 2167.3 N•A 15_.6 $SA Zg.9

$G| 9251ol $82 39_.6 THA 1.89 EL! 20?9.5 [LZ T0.O ALF 172.84

|961



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH 0ATE NAY |3 1964 FLZC_NT T|N[ 1?4.00 ARR|VAL DATE NOV 3 ]964

_tI[L/OCENTRIC CGNIC

RL 151.]8 LAL .00 LO¢ Z1Z.Z? VL

IP IOT.A8 LAP Z.59 LOP IZS.O0 VP

RC 171.098 GL -18.83 GP -S.86 ZAL

PLAN(TOCENTRIC CON|C

C3 14.269 VNL 5.777

LNCH AZNTN LNN_H T|N_

90.00 5 4j 2R

90.00 JS 42 5Z

]00.00 ? 1 I

]00.00 18 S 0

110.00 # 5 |l

J]0.O0 19 Jl Z0

DIFFERENTIAL CCRR[CT|OltS

TDE-1.4441 YRA ,3_) TCS-6.3494 8AU 1.217J

R0E .]T80 RRA ,12N iC$ -,3t43 FAU .0ZSll

FO[ -.8068 FRA ._d_44 FC3-1.7397 ISP 11770

8C_ 1.4570 MA .4]$O 8C3 1.3798 FSP -513

0ISTANC£ 511.275

25.925 GAL .9S AZL 92.70 NCA 253.75 SNA

37.250 GAP 11.63 AZP 99.24 YAL 177.19 TAP

• 9.94 ZAP J_.?O [TS 324.72 ZA[ 131.78 IT[

122.48 [CC .23483 [NC 2.6956 V| 29.47!

?0.93 RCA 98.?Z 4PO ]51.24 VZ 35.259

195.67 ZAC ?3.94 ETC 262.66 CLP-]?].O0

DLA o3.|1RAL 138.?4 RAO iSi?.9 VEL 11.i47 PTH 2.04 VHP 7,6•5 0PA 12.49 RAP 136.48 ECC J.2348

L-I Y|NE JNJ LAT INJ b_G |NJ RT ASC INJ AZNTH INJ TINE PO CST TIN _NJ Z LAT[NJ 2 LONG

ZO18.53 -|4.S• 29.44 354,25 ]14.66 6 15 6 ]419.5 -]0.9} 22.45

4999.0i ZO.SS 2_3.01 555.6? ?0.06 18 4 31 4299.1 IT.G3 205.34

|181.69 -15.30 10.1! 353.•0 Ill,D0 ? 30 13 1161.9 -]J.68 3.]9

4630.94 Z|.49 192.9| 355.29 _,70 19 23 11 4030.9 |8.39 ]89.48

15i].04 -17.73 353.53 352.46 119.71 8 51 12 961,0 -]5.85 34G.80

4404.55 24,01 174,55 354.11 64.91 Z0 51 44 3804.5 20.43 ]67.24

N|O-CCu_IM[ [X_CUT|(_¢ ACCURACY GI_BXT D[TERNINATION ACCUR4CY

$GT 5322.6 SGR 430.9 $85 159.6 ST 2205.8 SR 27S.2 S$ 638.3

_QT .3698 _RF .3638 RTF ,9036 CRY -.9530 CRS ,8744 CST -.9?80

5340.0 R23 .02_ R13 ._37 LSA Z_07.4 NSA lSZ.l 3SA ZS,G

SGi 5325.0 $GZ 400.1 THA 1.72 ELI 222|.Z [LZ 83.| ALF lt3.18

LAUNCH DATE NAY I 3 J_NS4 FL|C_T TIRE 176.00 ARRIVAL OAT[ NOV _ 1964

I'q[LI(_[NTR_C C(_I_C

RL 151.19 LAL .00 LOt. Z'31,27 VL 25.•71 GAL

Ol•TANC[ 519.•84

1.41 AZL 92.7• tACA 256.99 8HA 122,16 [CC .23875 |NC Z.?794 Vl 29.471

RP 10?.47 LAP 2.7! LOP 1£9.25 V? 37.193 GAP !1.9t) AZP 80.37 TAL 175.48 TAP ?2.48 RCA 95.00 APO 151.33 v2 }5.260

RC 1?7.966 GL -|6,99 G? o6,59 ZAL 86.1J ZAP J_.SZ [Y$ 323.01ZA[ 131.79 ET[ 195.44 ZAC ?4.50 [TC 282.16 CLP-171.83

PLAN_TO¢[NTR|C CCN|C

C3 14.859 VNL 3,855 DLA °5.|5 RAL 142.]? NAO 6567,6 V[L ]1.672 PTH 2.05 VHP 7.866 0PA |2.11 RAP 158.93 ECC ].2445

LNCH AZNTff LNCN TIN• L-J ?|HE XNJ LA? JNJ LONG ZNJ RT A$C JNJ AZNTN JNJ TZN[ PC) CST TIN IN] 2 LAT]NJ Z LONG

90.00 t 5 14 J|NIS. 3? -13,43 27.4• 338.11 115.f6 6 38 19 1385.6 -9.93 ZO.S5

OO.OO |6 46 27 4_49._• _1oM 2J6,3J ,08 ?|,32 18 8 S? 4350.0 19,93 208.71

1OO,00 ? 24 _9 J731,00 -J4,37 •.29 357.65 115.50 ? 53 0 1181,0 -10.69 1.43

100.00 ]S |0 |4 4679,79 ZZ._5 196,07 359.71 69.96 19 28 13 4079.8 19.72 188.50

110.00 8 Z6 50 |534,75 -19.84 352,0J 356.29 IZO.ZO 8 52 24 934,8 -12.70 345.3S

]J0.00 19 24 2 4449,eO 25,26 177.58 35•.56 66.17 20 39 |1 _48,8 21.82 169.92

O;FF[R[NT|AL C¢IeRI[CTION9 N|O-_[ £1C[CUT|CW ACCURACY CI_8JT OEY[RN|NATI_ ACCURACY

TD[-1,5862 TRA ,IOO6 YC3-6.1694 •AU 1.2274 687 5370,7 $GR 431,7 683 155.? ST 2347.9 SR 283,? 58 659.8

ROE .1843 RRA .JSeAI RC3 -,3385 FAU .02695 RRT .3361 RRF .3284 RTF .9066 CRT -.9415 CR$ .n682 CST -.9823

FOE -.623| FRA ,6446 FCS-J,5?03 •JP 169?3 $GB 3388.1 R23 ,0233 R13 ._87 LSA 2450.4 NSA 152.0 SSA 2T.2

DOE ].5773 MA .6J59 •C3 6.1797 FSP -505 SGI 5372.7 SG2 406.4 THA 1.56 ELI 2163.1 EL2 95.0 4LF 173.50

LAUNCH DArE NAY 13 1884 FLIGHT TIN[ 178.00 ARRIVAL 04Y[ NOV ? ]964

HEL_(XENTRZC CGNIC

RL 151.18 LAL .00

R? 107.47 LAP Z.92

RC 171.855 GL -19.03

PLAN_TOCENTR|C C_llC

C3 15.eO0 VNL 3.950

LNCH AZNTH LNCff T;N_

RO.OO 6 26 39

90.00 1_ 50 23

]00.00 ? 46 58

I O0.00 18 14 47

I]0.O0 8 49 ]J

1|0.00 19 30 Z

0;S_A_C[ 52Z.460

LO_ 232.27 VL 25.919 GAL 1.98 AZL 92.86 HCA 260.24 $444 121.85 ECC .24302 INc 2.8611 vl 29.47]

LOP 132.50 vP 37.15_ GAP 12.35 AZP 89,51 TAL 173.79 TAP 74.04 RCA 92.24 AP_) 1_1.4T V2 35.280

G? -8._4 ZAL 82.55 ZAP 17_.30 ITS 320.95 ZA[ 131.80 [YC 185.23 ZAC 7_,15 [TC 261,67 CLP-172.65

DLA -9.43 RAL 145._0 RA0 8597.9 YEL 11.?04 PTH Z.06 VNP 8.058 DPA 11.67 RAP ]41.}? ECC ].2567

L-J Y|_ IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] T|_ PO CST TIN JNJ 2 LAY JNJ 2 L_G

1959.17 -12.58 25.74 2.13 115.58 ? I 15 1356.2 -9.0} 18.86

5OOI.28 22.76 219,68 4.65 7_.69 18 15 44 4401.3 20.1 7 211.96

11'03.63 -13.53 8.69 1.65 116.91 8 15 J9 1103.6 -9.81 359.87

4729.04 25.77 199.30 4.29 71.51 19 33 36 4129.0 20.99 191.60

1511.86 -19.05 5S0.71 .21 120.59 9 1] 22 911.9 -11.87 344.09

4493.5? 28.49 180,31 3,17 67.52 20 44 55 3993.6 25.18 172.68

OR•IT 0[TERNINAT_ ACCURACY

ST 24•0.4 SR 29|.4 $$ 677,4

CRT -.9508 CRS .8584 CSY -.9856

LSA 2563.0 N84 153.4 S$A 25.7

EL] 2495.2 EL| 106,3 ALF 173.75

01FF[RENTIAL CCN_CT|O_•

T0[-1.8891 TRA .619• TC3-5.9180 •AU I.Z355

ROE .J959 RNA .|46| RC3 -.3105 FAU .0Z326

FOE -,83?9 FRA ._115? FC3-I.40ZO •liP 17131

BO[ 1.1004 MA .8318 •C3 5.9242 FIP -494

NIO-COU_E [X[CUT|GN ACCI._AC¥

S_T 5410.4 I_ 431.8 •83 151.?

RNT .3017 RNI r .2932 RTF .909_

3427.6 R_3 .0162 R|_ ._092

$G1 5412.0 $82 411,6 THA 1.39

LAUNCH DATE NAY IS J_NS4 FLIGHT T|I_ 1•0.00 ARR|VAL 0ATE NOV 9 |964

HELIOCENTRIC CONIC

RL 151.19 LAL .00

RP 107.49 LAP 2.92

nc ]61.1'04 _ ol6.97

_LAN[TO¢£NTR|C CONIC

C3 18,51S *_t 4,0_d

LN_N AZNTH LNCH y|lli_

90.00 9 51 34

gO.OO 19 54 341

1OOo00 • 9 J4

IOO.OO 18 19 39

]|0.00 I • •

110o00 |9 3e ]?

0I•TANC[ 5E7,99_

LOt. _32.27 VL _5.769 GAL 2.56 AZL S_,84 HC, A 263.49 SIAA

LOP ]$5.73 VP 57,1|9 GAP 12.73 AZP •9.67 TAL 1?2,1] TAP

GP -6,12 ZAL ?•.97 ZAP 171,05 ITS 318.48 ZA[ 131.83 [T[

121.55 [CO .24765 INC 2.9412 ¥1 29.47]

75,60 RCA 91.45 APO 151.65 v| 35.259

185.03 ZAC 75.79 ETC 261.19 CLP-173,45

OLA -7.14 HAL 14t.00 HA0 i567.7 Vl[L 11,743 PYN 2.07 VHP 9.262 0PA 11.18 RAP 145.80 £CC I.ZTI8

L-| TIRE IN] LAY |NJ LONG IN] RT AIC IN] AZNTH IN] TIN[ PO CST TIN IN] 2 L4T IN] 2 LONG

1980,11 -ll.t£ _4.£5 6._7 115.9_ ? Z3 4_ 1330.6 -8.Z4 17.40

SOil,el 23.71 _3.|2 _,_I 74.12 18 18 _0 4452.7 21.35 215.27

1600,OS -|Z._0 5.3£ S.?? 117,15 • 5? 14 1080,0 -9.09 3_8.54

4778.41 _4,_0 £0£,11 9.02 72,7t 19 39 17 4178,5 22.Z] 194.77

148_,63 -15._1 34_,_ 4,Z• 1_0.91 9 33 58 892.8 -11.1T 34}.05

45_.67 27,60 |•_._1_ 70¢4 Me9• _0 51 55 3939.? 24.49 175.53

OR•IT 0(TERN|NATION ACCURACY

ST 2599.8 SR 299.4 S$ 69J,Z

CRT -.9198 CR8 .8513 CST -,9881

LSA 2701,9 NSA 1_.8 $$A 24.2

ELI 2614.2 EL2 |J7.0 ALF J73,94

0|FF[_NTIAL CO_NI[CT|ONI

TDE-|.||S4 TRA 1.0324 ?C3-3.•|45 •AU |._411

ROE ,20?0 R_A .153| RC3 -._112 FAU .0_$51

F0E o.150| FRA ,7271 FC$-1,2361 Blip 1 ?_1

90E 1,9252 MA 1.06_1 •C3 5.6216 FSP -481

N|O-COkMIR [X[C.uT|ON ACC_ACY

_T $440.? _ 43|.4 |G3 |4?,?

RNY .£9?0 RNY .2364 RTF .9|17

_G_ 545?.? li_3 ,0|40 RI3 .9|17

5_J 544J,9 6G_ 415.• ?HA I.ZZ

|952



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH OAT[ NAY 15 1964 FLIGHT TIN| 182.00 ARRIVAL 0AT[ NOV 11 1964

H[LIOC[NTR|C CONIC

RL 151.1R LAL ,00

RP 107.48 LAP 3.02

RC la3.933 GL -18.80

PLAN[TOC[NTRJC CON|C

C3 17o620 VHL 4,1_8

LN(_ AZNYH LNCH TJlA[

90.00 ? |3 52

9D.OO ]6 59 9

lO0.O0 R 30 5?

+00.OO 18 24 46

110.00 ¢ 29 26

;lO.O0 19 42 44

0/STANCE 533.497

LOt. 232.Z? VL E5,713 GAL 3.20 AZL 93.02 NCA 266,74 SNA IZ1,25 [CC .25269

LOP 139,00 VP 37,002 GAP |3,|3 AZP 89,85 tAk 170,45 TAP ??,IT RCA 90.62

GP -5,9Z ZAL 75,45 ZAP ]71.76 ITS 315,52 ZA[ 131,85 IT| 184.85 ZAC ?6.42

OLA -6.?? RAL 152.37 RAG 6567.? V[L 11.790 PTH 2.06 VHP 8.4?9 0PA 10.63

L-| ;IN( IN| LAT IN| LO_ IN| RT A$C IN| AZNTH IN| tIN( PO CSY YJN

1909.16 -|1.18 ZA.00 10.32 116.19 ? 45 41 1309.2

S|O4.Of 24.67 Z26.80 |4._ ?5.64 _8 24 J4 4304.0

1680,51 -12,19 4,|9 10,00 111.51 8 68 37 1060,5

4127.8) Z5.?8 Z05.9? |3.8? 74.28 19 45 |4 422?.9

1477,27 -14,84 348.75 8.47 12I.]S S 54 5 877,5

4543.93 _.64 181.4J 12.44 ?0.53 ZO 59 8 3983.9

0ZFF[RfNTIAL C(_RECT|ONS

T02-1,9448 IRA 1.2_ rCA-5.21TT 8AU I.ZA_

R0[ .|lea _A .1650 RC3 -.2516 FAU .DE|O|

F0£ -,6633 FNA .761t FC3-1,01|4 8&P 17374

ROE 1.9570 MA 1._H_63 8C3 5,2937 FSP -471

INC $.0203 vl Z�.AT|

APQ 151.69 VZ 35.258

ETC 260.73 CLP-lt4.Z6

RAP 146.25 [CC I.Z�O0

IN| 2 LAt JNJ _ LONG

-?.57 16.18

2Z.46 218.63

-6,&l _57.44

Z3.35 198.00

-10,61 341.2!

25.Td 1_9.45

ORS|T O[T_RM/NATION ACCURACY

SY 2711.4 SR 50?.1 66 r03.4

CRT -.9102 CR$ .846! CST -.9902

LSA Z813.4 NSA 158.6 9SA ZZ.6

[L1.2725.6 [LZ |26.5 ALF 174.10

N|0-_SE E_nrCUTION ACCURACY

SGY 5A73.! SGR A50.2 S¢5 143.8

ffRT .23|8 RRF ;2229 RTF .9147

S8t9 54_.0 R23 .0J00 RI3 .9147

$GI 5474.1 _ 4|8.4 THA 1.05

_AU_NCH OAT[ MAY 13 19(,4 FLIGHT TIN[ 184,00 ARRIVAL OAt£ NOV 13 1964

HELIOCENYRIC CONIC

RL 151.14 kAL .00

RP 107,A9 LAR 3.10

RC 1t5.34Z 0L -18.54

PLAN(TOCENTR/C CON|C

C3 19,945 VHL 4.353

LNCM AZNtN _NCN TIN(

DO,O0 ? 35 25

90.00 17 3 5?

100.O0 8 51 58

lO0.O0 18 3O 8

II0.00 9 49 10

|JO.O0 |9 i_ 23

0IFFERENTIAL C_R[CTIONS

t02-2.0787 YRA J,5343 tC3-4,_342 8_Lt 1,25J0

ROE .2335 R/IA .1_[_ RC3 -.L_ZZ FAU .0_47

FOE -.9759 FRA .IJOe FC3 -.9334 IS? I?A#e

802 £.0117 MA J.$836 8C3 4.9392 FSP -AIK}

01$TANC£ 568,947

L_. _2.2? VL 25,661 GAL 3,85 AZL 93,10 t_A E69,98 SNA 120,96 [CC .25815 IN( 3.0989 vl 29.471

LOP 142.25 vP 37.044 GAP 13.55 AZP _.00 TAL 168.78 taP 78.?4 RCA 89.74 APO 152.18 vZ 35.256

GP -5.74 ZAL 72.03 ZAP I?Z.43 [T$ 311.98 ZA[ 1)1.87 IT| 184.69 ZAC ??.0_ [TC 260.E9 CLP-1?5.0e

OLA -9,82 RAL |55,87 RA0 8587.8 V(L 11.848 PTH 2.10 VNP

L-| Tile( |NJ LAT IN| _ IN| RT A$C IN| AZNTH IN| TIN(

18_|._ -10._6 _.00 14.86 118.39 8 8 5?

5155,15 _5.49 230.16 16.13 77.Z2 18 29 52

1i45.19 -|l.?0 3.3| 14.3_ lIT.T0 9 19 21

487?.19 28._ _._ |B.83 75.88 19 51 25

1486,95 -I4.AA 348,12 IZ.?Z |Zl,3Z 10 13 36

4829.J# 29.85 |88.58 |?,15 72,J3 2J 8 32

N|0-C,,OUR_M[ ExECUT|OI ACCURACY

RRT .I_H_O _ ,1873 RTF ,9177

39|8,9 R23 .0064 RI3 .9|77

$81 5500.5 SO| 4_0.0 THA .88

8.710 OPA t0.03 RAP 148.63 [CC 1.3116

I_CSY TIM IN| 2 LAY IN| 2 LONG

ltgZ.O -?.03 15.Z0

4555,1 25.4? 2Z2.03

1045.2 -?.90 356.59

4277.Z 24.42 201.27

866,0 -10,19 541.60

A029.2 26.93 19|.A4

(_RSZT O[TERN|NAT|ON ACCURACY

81 2809.2 SR 31.,9 SS 7|3.0

CRT -.9019 CRS .8419 CST -.9919

LS_ 2910.8 _S_ 161.8 SSA ZI._

ELl 2825. 6 [LZ 135.3 ALF 174.21

LAUNCH OAT[ NAY 13 1964 fLIGHT TIN( 186.00 ARRIVAL CAT[ NOV 15 1964

H(LIOC[NTNIC CONIC

RL 191.19 LAL .00

• P IO7.50 LAP 3.17

NC ]|7.132 GL -18,20

PLAN(TOC[NIRJ_ CONIC

C3 ZO.SZO VHL 4.5)0

_q_ AZ_Y_ LNCH tiN(

90.00 ? 56 ?

90.00 J? 6 59

I00.00 9 |2 •

IO0.O0 11 35 •3

I|O.O0 I0 8 8

I_O.OO l_ 56 I|

DISTANC[ 5•4.344

L_ 232.2? VL Z5.612 &AL 4.54 AZL 93.16 HCA 273.23 _qA 120.68 [CC .Z6•I0 [NC 3.117• Vl _e.Atl

LOP 145.50 VP 37°007 GAP 14.00 AZP _O,18 TAL |67,11 TAP 80,33 RC• 96.81 AP_ 15_.55 VZ 35.253

GP -5.5? ZAL 68.71 ZAP I73.06 [TS 30?.72 ZA( |31.89 ErE 184,53 ZAC ?7.88 [YC 259,86 CLP-175.86

0LA -10.78 RAL 15|.69 RA0 6567.8 ¥(L 11.912 PTH Z.I2 VHP 8.958 0PA 9._9 RAP 151.0Z [CC 1.3377

L-| t|N( |NJ LAY |NJ LON6 |NJ RT ASC IN| AZMt_ |NJ t|N( POC8T t|M |NJ 2 LAY |NJ Z LONG

1979.25 -10.Z8 _|.Z? 19.E6 116.53 6 Z? 26 1279.2 -6,63 14.48

5205.80 26,_ 233._._ 24.14 79,88 J8 35 45 4605.8 24,•0 225.45

1934.21 -11.35 2.68 10.69 117.84 9 39 18 1034.Z -?.54 355.97

4924.0t 27.39 Z|2.8| 23.87 ?7.53 19 5? 49 4326.1 25.39 E04.57

1456.78 -|4.19 347.72 17.04 121.43 10 32 Z4 858.8 -9.93 $AI.ZI

4874.21 _0.55 192,77 22.94 73.86 2! 1• 5 •Ot•.$ _9,05 184._t

CIqSlT O[T[RN|NAT|ON ACCURACY

ST 2195.Z S_ 522.• $S 7_0.2

CRT -.9949 CR6 .8389 CST -.9932

LSA 299•.2 NSA 165.2 $SA _0.|

ELI 25)07.6 [L2 |4).2 ALF 174.29

OIrF(R[NY/AL CC_R(CT|ON6

TO(-Z.ZIiJ tRA 1.821| TC3-4.5634 8AU 1.25_O

ROE .2A91RRA .1758 RC3 -,1_36 FAU ,01898

F0[ -.6979 FRA .8526 FC3 -,BOO6 16P 17612

60[ Z.ZAOI MA 1.6)57 8C3 4,5675 FSP -449

M|0-CX_JAE_M[ EX[CUT|C_q ACCURACy

8GT 5521.3 SG_ 425.8 SG| 136.3

R/t| .159• RRF .151• RTF .9208

SG6 3537,? RZ3 .00_8 _13 .9208

SOl 9921.8 SO| •ZO.3 rHA .?I

LAUNCH OAT[ NAY 13 1_4 FLI_T TIN[ 181.00 ARRIVAL OAT[ NOV 17 J964

_I[L/OC[NTRJC CONIC

RL 151.18 LAL .00

RP 107.91 LAP 3,_4

RC IRe.902 OL -i?.JK)

+LAN[tmtmteZC CoNic

LN_H •ZNTN LNCN TIN(

90.00 9 15 51

90.00 I? I• l•

IO0.O0 9 31 IT

100.00 |R 41J_

I10,O0 10 26 lO

llO,O0 20 3 5

0|8TA_K[ 549,(_0

LOL 232.2? VL 25.582 GAL 5,_6 AZL 93.26 Y,C.A 276.•? S_A 120.•0 [CC .27057

LOP 14t.73 VP )4.H_ GAP 1•.47 AZP _0.37 TAL 165.46 TAP 81.94 RCA 87.82

GP -5,42 ZA_ 8_,5_ ZAP J73,83 (76 30_,_0 ZAE 131,_0 ETE 184,39 ZAC 78,30

0LA -11.84 RAL 182.02 RA0 6567._ V(L 11.990 PTH 2.14 YHP 9.223 OPA 6.?1

k-| TIN( |NJ LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIN( PO CST TIN

1871.00 -10.02 _0.78 _3.69 118.$Z 8 •? Z 1271.0

5255,83 _P6,81 _37.20 2_,LPO 80,53 18 41 50 A655,8

1827,62 -ll.15 _,31 23.|0 117,92 9 58 25 I0Z?.6

49?4.44 28.05 _|0,_5 28._6 79._2 20 4 23 4374,4

1455.74 -14.08 347,55 21.39 121.•? l0 50 26 855,7

• ?/_,0t 31.35 I_.0| 28.11 75.62 21ZJ 44 4119,|

O|_F[_I[N?/AL CGMPt_CT|_N,_

T0[-_.354] TRA 2.JJll TC3-4oJIOO IAU J.25J8

ROE .£995 RRA .J103 RC3 -.11_3 FAU .017•9

TOE -.9989 FRA o1_?O FC3 -,8765 8JLP J78•5

80( 2.369_ MA t.|t94 BC3 4.|833 FSP -43?

|NC 3.2565 Vl 29,47!

APO 152.98 v2 35.2•9

(TC 259.•6 CLP-176.65

WI0-C(_J_W[ [X[CUTICN ACCURAC7

•I_? 5533o0 Sr_ 42_.7 $83 J3Z.6

RR? .1224 _r .|158 RTF .9240

6C,_ 333|,| R23 .00|8 RI3 .9240

$GI 3535.2 882 419,5 THA .54

RAP 153.40 [CC |.3683

IN| 2 LAT /NJ Z LONG

-6.3? IA.OZ

25.23 228.69

-?.32 359.60

26.28 207,90

-9,81 341.05

29.06 |87,56

ORBIT O[T(RNINATION ACCURACY

St 2960.0 SR 329.7 $$ tZ•.7

CRT -.888? CRS .8564 CST -.g�•z

LAA _80,5 NSA 166.8 39A 18.9

ILl 29?•.5 [L2 150.4 ALF 174.3}

|953



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 19643

LAUNCH DATE NAY 13 1_4 FLIGHT T|H_ It0.00 ARRIVAL DATE NOV 19 1964

_NELIOCENTRIC CONIC DISTANCE 534.946

IlL 191 .Ill kAL .OO LOt, _Z.t1' VL Z5.513 GAL t.0t AZL 93.$4 PiCA _79.?Z SNA 110.15 ECC ._776Z ;NC 3.3365 Vl _9.4T1

RP lOT.St LAP 3.ZP L¢_ ISZ,_ VP 34.131 GAP 14,l_ AZP JO.5Q TAL 163.14 TAP 85.56 RCA 86.78 APO 153.48 VZ 35.145

RC IgO.695 GL -17.33 GP -S.111 ZAL 61.44 ZAP 174,14 [TS liNt.i• ZA[ 131.90 £T£ ll4.1S ZAC ?•.95 ETC ES$.DT CLP-IT?.45

PLANdr TOCIrNTR i C CON|C

C$ 14,9t5 VNL 4.fig ObA -11.4S RAL li5.OS RAD •5_1,0 V[L 11.0•1 PTN 1.16 VHP 5.509 DPA t.OO RAP 155.T6 [CC 1.4043

LNLH AZNTH LNLH TIN[ L-I TIN| JNJ LAT |NJ LOMG IN] RT AJ_ IN] AZNTH IN] TIN| P• C•Y T|N IN] Z LAT IN] Z LOnG

tO.O• I $4 $Z 1••7._S -9,•1 !0.5? ll.lS 116.tl 5 S A0 1167.3 -6.15 13.•O

DO.OO 17 18 41 5305.10 17.$1 140.?| 34,11 •l°ll l• 4• 6 4705.1 _5.95 _3£.31

100,00 9 4• It JUt,43 -II.Oe I.II IT.S3 liT.t4 I0 16 35 1015,4 -?.15 5SS.48

100.00 111"47 15 _iOll.lS l•,•I lJ•,(MI 34,_ _10.115 l0 11 7 4411.1 17,06 111.21

110.00 10 43 111 145•.•5 -14_|Z 347,•1 13,?$ ill,i• 11 ? 36 9S9,11 -11,•6 341.11

110,OO _O 10 4 4F•3.4p 3_,_ 1111,_J 33,3| ??.44 II _ I• 4163.5 30.00 180.68

DIFF[RrNTIAL C_mm[CTION& NID-C_I_IM[ IrX[CUTJON ACCURACY OI•|T OFTIrRNINATI_ ACCURACY

YO[-Z,4••I TRA 1.413S TC5-3,0OI• 8AAJ 1,£454 SGT SSAt,O IK_ 411.• SG3 i£11,1 ST 50|6.6 _ $$6.4 66 T18.8

RO_ :II59 RtA .1•31 RC3 *.1410 FAU .011Ot _T .004J _ .0Y•4 RTF .111?5 CRT -.•11311 CR6 .8354 CST -.9951

FD[ -.7108 FRA .•Ell FC$ -.5•71 I_P 17744 J_ 5S•$.7 _3 -._001 R13 .11£75 L#A 3116.? NSA 171.11 9SA 17.8

80K Z,S193 IMIIA 1.4304 •C3 3.11044 FIP -4_7 JbGl S54,6.1 _ 417.4 TNA ,37 EL| 3031 .Z EL| 156.6 ALF 174.36

I.AUNC/_ OATE MAY Z3 ]_6,4 FLICAHT T|N[ I•l.00 ARRIVAL. DATE NOV P'I 1964

H[LJOCEHTR|C CCNIC

RL 131.111 LAL ,00

m, toy.s4 LAP 3.3_

RC 111£.$•5 GL -|1,1£

PLANE TOCKNTR |C C_NJC

¢3 17.1£R v_ 5.£OI

*.NLN AZMT_ _k_ TIN|

IIO.00 • 5_ •

110.00 I1' £5 11'

100,00 10 • 34

IOO.OO 1• 55 II

110.O0 IO 311 30

I I0,00 IPO 1T' 9

OItYANC£ HO.131

LOL _l.If VL _$.AIS GAL 1.1_ AZL 13.4£ NC_ 1•1.116 1_AA lit.•• £CC ,l•S31 IN(: 3.418| vl 19.41'1

LOP 195.15 VP _._13 GAP |S,$_ AZP _0.7? TAL I_Z.14 TAP •5,_0 RCA 65.6• APO 154.06 vl 35._40

GP -5,15 ZAL 5•.54 ZAP 174,51 ITS _•.14 ZA( 131.•• [T Ir 1•4,11 ZAC 79.34 IrTC IS$.?O CLP-11'8._6

OkA -13.14 IAL I•7.N l_O 6Sil. I TEL iJ.l•l PTH 1.111 mP 11.118 OPA 1'.15 RAP 158.011 [CC 1.4_65

L-| T|N[ IN] LAT |NJ L_NG IN] RT ASC IN] AZlAYH IN] TIN| P• CST TIN 1NJ _ LAT IN] = L_G

]t•?.115 -_._3 10.if $1.60 I11,•5 11 15 16 II6•.O -9,I? 13.84

5355.61 _7.71 _44,_D 3_.38 113._1 111 54 $1 4?53.5 13.511 _35.1'1

1_?.57 -11.14 1.5I 31.11• |17.11_ 10 33 4• JOLT,6 -1'._ 555.60

S04J_.O? It,O? _13.'IO 3•,ZO 111,611 L'O 17 51' 4489.1 11'.1'S £14.54

14_,0_ -14,31 34?.50 30.It 111.3• II _3 3l ••l,O -10.05 341.39

4•O?.311 31,_ _O_.3• _#,_4 1'9.111 11 37 13 4101',4 $0.84 193,D_

N|O-COl,_•_ [XECu1'|I_N ACCURACY ORBIT OET[RNINATIQN ACCURACY

JGT 5956.0 JC,dl 414.5 •G_ 115,• ST 30511.1 SR 341.5 S• 1'31,5

RRT .044• RNY .040_ RTF .1151l CRT -.11801CR6 .835_ CST -,9959

J_ 5S?1.5 K_3 **0014 R13 .11311 LSA 3159,Z NSA 11'4.7 66A 16.9

SGI 555•.1 SPAP 414,0 THA .19 EL1 _O74.1 [LZ 161.8 AL.F 11'4.36

DIFFERENTIAL _CTION,t

T_-!.6474 1'RA _,74_ 1'C3-3.4_11t _AU 1.1447

NO[ .30•| _QA .1•43 lC] -,117? FAU .01474

rOE -.?1_3 FRA .J_15 rC3 -.4704 IV ITR_?

80[ _,il50 MA l.?$_! RC3 ],43111 FSP -41?

LAUNCH DATE NAY 13 I H4 FLIGHT TIN[ 1114.00 4RR/VAL DATE NOV 13 1964

_(LIOCE_TRIC CONIC

RL 151.18 LAL .00 LO_ 13Z.Z1' VL

RP 10?.5S LAP 3.3i L(_ IS•.SO VP

NC 194,O94 GL -|6.ZR GP -_.04 ZAL

PLAN_TOCENTRIC C(_dlC

C$ _Cl.lZ• VHL 5,4811

LNCH AZNTH L.NCH TIN[

90.00 9 9 34

_O,OO lY 31 5

100.O0 10 Z+ El

1OO.00 111 58 _30

110.00 11 14 40

110.00 ZO Z4 11

DIFFERENTIAL ¢C_'R_CTIONS

Y0[-I.?1153 TRA 3,01_4 TCA-3,01_t BAU 1,134Z

ROE .)Z•3 RRA ,1•3• RC3 -,OtAJ_ FAU ,01_34

FOE -.7330 FRA 1.0391 FC3 -.$•34 8SP 11'7114

toe Z,61_5 M_ 3,091'1 0C3 3.0•41FSP -a04

DISTANCE 5i$.ZZ$

15.411' GAL. 1'._7 AZL 113.50 NCA ll6.Zl SHA 1111.60 ECC .11131'3 INC

3•.154 GAP 11.10 AlP _0.98 T4L 150.66 TAP 56.86 RCA 84.4? APO

56.1'6 ZAP 174.8• ET6 l_0.116 ZAE |$I.•T [TE 1114.00 ZAC 110.16 CTC

5.5015 vt £9.471

154.75 V_ 55.£34

_51.35 CL.P-1?9.O?

OL.A -13.1'6 RAL 11'0,74 RAD 656_,I TEL I1._011 PTH _.ll VHP 10,1SZ OPA 6.41' RAP 160.41 £C¢ 1.4951

L.-I TIN| IN] LAT IN] LONG |NJ RT A$C IN] AZNTH IN] TIN[ _ C#T TIN IN] I LAT |NJ _ LONG

l•1'Z.ll -10.0• _O.SO 31'.04 Ill.SO 9 $9 49 ll1'3,O -6.45 14,|5

5400.•3 Z•,_O 147._3 44.46 •5.61 111 I 3 4100.8 Z1'.|O Z39.D8

|635.•I -11.35 1.97 36.38 111'.84 lO 49 $5 1033.11 -T,53 355.95

5115,13 111.41 119.4• 44.3Z 64.44 l0 14 53 4515,1 Z8.34 _17,64

141'1,11 -14.•3 34•,41 34.41' Ill.l• ll 39 11 671.1 -10o39 341,88

4•50.?0 3],1• _05._4 43.77 111.1? _1 44 $9 4l$0,1' 5|o511 156.97

M|0-CO_ [K[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SOT 9555.3 •GN 609.5 IG3 lll.l ST 30•5,1 #R 34•.0 SS 1'31,3

_T ,0051R_r ,0031 RTF ,11348 CRT -.•1'61' CRS .8345 CST -,9965

• G_ 5570.4 _3 -,0011' R|_ .11349 L•A 31•4,11 NSA 171'.5 6JA |6.0

SGI 5555,3 •_ 40_.5 THA ,0Z ELI 3100.1 ELl 166.6 ALF 1T4,34

LAUNCH DATE NAY I) J N4 F_IGHT TIN| !_6._ ARRIVAL DATE NOV 15 1964

I'N[LIOCENTRIC.CONIC

RL 151.1• LAL .00

Re 107,51' L_P 3.34

RC 1119.?14 GL -15.71

PLAN[TOCENTR|C C_IC

C3 33.131 V_. $.ROO

LNCH AZNTN LNCH TIN[

_O,O0 11 £3 $3

• 0.00 17 _41 5$

100,00 sO $? 3?

|OO,OO I• $ $$

IS0.00 IS I• 41

J|O.OO tO 31 l0

O/STANCE 571D.105

LOL L_£._? VL 15,371 GAL •.St AZL 115.5_ HCA 1811,49 SNA 1111.35 [CC ,301114

LOP 1•1.75 VP N.RII GAP 1•.73 AlP 111.£0 TAL 1511.11 TAP _.5• RCA •3.111

GP -4.113 ZAL 54.14 ZAP 175.0? ITS £?I,S0 1A[ 1_1,15 EYE |83.8R ZAC 80,71'

DLA -I4.E6 RAL 1?$,40 RAO •5t_.$ Vt_L 1_,460 PTN I,_S VHP 10,5|40PA 5,6•

L-| TIN| IN] LAT IN] LONG IN] RT ArC IN] AZIATH INJ T|H[ POCIT TIN

JNl,|t -|O.N _1,44 41,44 114.50 _ 55 15 JlSl.l

$667.0• £8.EO I$1.00 411.S0 •7.30 111 7 43 4•47.1

1•44.30 -11,_41 3.113 40.76 I!?.1'1 11 5 1 10A4.3

$150.£0 +1_•.•? L_J._0 4_.40 84.17 _O 31 53 4550.l

1413.94 -15,01 34•.13 $1,711 111,09 11 53 31 883.9

4•113,33 33,5• _011.1| 4R.•? •3.07 El $1 44 4E115,3

IMC 3,5694 Vl _9o4?1

APO I$$.$0 V_ 35._8

£TC 159.03 CLP_|1'9,99

DIFFERENTIAL CC_CT/O_

TC_-I.ISAI 1'RA 3,4_43 TC5-i.?l•l •AU I,L_11

• O[ .33£4 mlA .llO_ RC3 -.0?R0 FAU .OI_0?

FO( -,1'AIIIP rRA I.OISO FC3 -,$101 |IP 17•63

8_E £.91'$1 liRA 3.4510 •C3 I.?]111 F#P -395

N|0-COURIME £K[CuT|ON ACCURACY

I_T $556.11 S¢41 404,1 |G3 ||11.0

mlT °.0344 _ -.0364_ RTF .113•8

SCAB $3••.• 11_3 ,00L_ RI3 -.11386

9GI $554.} SGI 403.8 1'HA 1711.115

RAP IGl.1'0 ECC 1.5536

IN| I L.AT IN| I LONG

-6.?I 14,65

-?.81' 396,54

Z11.6_ t_1.10

-ID,85 34Z.57

3_.13 100.13

ORB|T D£T(RN|NA1'ION ACCUR4Cy

ST 3105.1SR 35_,$ 96 734.5

CRT -.8741' CR$ ,8361 CST -.99?0

LSA 3105.1 N$4 11'11.4 S•A 15.1

ELI 3110.4 EL_ l?O.O ALF 11'4.31

|1154



JPL TM 33°99 EARTH--VENUS TRAJECTORIES(VOL. I, 19645

LAU_CN OAT[ mAY 13 11414 IrLIGMT TIN[ I1)8,00 ARRIVAL OAT[ NOV ZY ItS4

NI[LIOC£NTRZC CONIC DISTANCE 555.0S1)

RL 151.18 LAL .00 LOL _JZ.2? VL 15.$25 GAL 11.53 AZL 113.$4 NCA 182.t11 SMA

IP iO?.lO LAP 5.311 kiP 111,5.00 VP 36.578 GAP |?o41 AZP 11|.42 TAk 155.10 TAP

RC 111?.451 GL -IS,i| GP -4.84 ZAL 51.i4 ZAP I?S.|1 ArTS _61.S2 ZAir 1]i,?i IT|

PLAI_ TO¢[NTR IC CONIC

C3 $?.748 YHt. 1.144 OLA -|4,54 RAL 1?5.111 lad 85U.$ VI[L 12.814 PTH Z.J_1) mP 10.1110 OPA 4.it

Ll_._i AZNTN LNCN T|N[ L'i VAN| IN| LAT IN| LCNG |NJ IT AlC IN| AZl4TN IN| TIN| (DO CAT T114

tO,OO 13 3? 513 11135,37 -10,78 _,LJO A5,713 116,35 10 15 $5 12135.4

130,OO 17 4Z 54 541P2,|2 28,30 J_54,E13 54,48 88,85 183 14 16 48132,1

IDO,O0 10 51 14 1658,52 -11,11 A,08 45,0f 117,53 11 19 Z 1058,5

100,O0 '115 12 11 5_4,_O _15,8_, 233°0? 54.13 0?.88 Lq) 38 55 441,04._

I10.OO 11 41 55 1500,ff -15.15 350.05 43,08 I_Q0.?1) 11 6 55 900.3

110.00 L*0 38 10 41135,11D 33.85 211,34 54.13 84,118 12 0 25 4335._

OIPIrERENY|AL C4_t_CTICN8 N|0*COUllt1)i[ IrxtrcuY|_ ACCURACY

T0[-3.117£ TRA 3.1401 TC3-Z.3815 8AAJ 1.Z054 SiT 554f.? SiR 3tM.1 $83 1|5.8

NO( .3Y?15 RRa .1?55 me3 -.0818 Ir_ .01081 RNT -.O?f3 _ -.0773 ft?F .15430

PO[ -.7588 IrNA 1.1351 Irc3 -,2480 8_P l?ll_ SM 5554.0 _3 .0011 N13 -.11630

801[ $.14OO liRA 3.8441 8C3 Z.3f25 Ir&p -_18 ,_G| 3542.8 _ 384_.f T_IA 15f.65

111).10 [CC ;$130A INC 3.4713 Vl £0.471

90.Z8 RCA 11.82 APO 156.30 Vt 35,_Z0

183.51 ZAC 81.31 £TC ZSf.?$ CLP I?J._Y

NAP 164.91 £CC i.SZlZ

|NJ _ bAT IN| Z L_G

-?.14 15.59

_?.15 _45.15

-8.$A $5?°35

-11.45 343.46

3_.79 _05.£7

GNBIT O[¥[lmlNAYlON ACCURACY

SY 3113._ M $Sl.O J$ 736.5

CRY -.l?3Z CRS .1377 CSY *.995'

LSA 3_13,0 RSA ll0.t SSA Ii._

ELI 31Z8.7 (L_ 17_.$ ALP 174,10

LAUNCH OAT1[ NAY 13 1f64 IrL|G_IT TIN| ZOO,O0 ARRIVAL OAY£ NOV _g 1964

H1[LIOiKNYRIC CONIC OISTANC[ 5?f.?lk2

R_ 151.11 kAL .00 LOt. _£.25 V_ £5._81 GAL 10.51 AZL 83.YY HCA _95.113 S/AA

RP IO7.t_ LAP 3,38 LOP |M._4 vP 34.740 GAP 18.15 AZP 81 ,S3 TAL 156.13 TAP

RC 18_.0f_ GL -14.5£ GP -4.55 ZAL 48.J3 ZAP 175.00 [Y8 251.411 ZA( 131.70 (Y(

PLAN_TOC1[N?RIC CON|C

C3 4_.511 W¢L I.S_4 0LA -15.|| RAL | 58,_ RAO 8S_.I V[L |_,804 PT_ _._ WI_ 11.342 OPA 4.02 RAP 167,18 £CC 1.?005

kNCJ4 AZNTN kNiH TIN| k-I TIN| |NJ LAT IN| L(:NG iN| 8T AiC |NJ A_4TH IN| T|N[ I_ C&T T|R IN| _ kAT IN| _ LONG

• g.OO I _O 55 181_._0 -II.l? _3.|8 SO.Ot Ill,IS 10 _t 41 1311.3 -?.e? lto$t

s_.oo 17 4i 54 5535.85 21.31 157.4l 5f._ i_.55 111 II IA 4835.11 ZI.01) ZAe.e_

JOO.O0 11 4 3 li?O._4 -I_.M _,|1 49,_ 111._0 1| 31 511 1078,3 -8.113 3_&.55

100,00 18 18 31 5247,04 _8.88 _J.25 511._ 89.55 _ 45 51 41147.0 Zf.51 Z17.47

JJO.OO 11 33 58 1539o113 -]8,31 _31,17 47,18 J_0,45 |Z 111 113 11|9.11 -1T,15 344.53

110.00 _'0 A5 5 41378,£2 ].4,05 215,53 59,2E 81,84 12 8 1 437S,_ 33,14 ZOe,58

0JPP1[R1[NTJAk CQ_/_[CTJONII N_0-_A_ [mrcuyJCiq ACCURACY OR81Y D[?[RNINA T|ON ACCURACY

YO1[-3._J78 TRA 4,Z4f4 TC3-2.0838 8AIJ t_lliJ _GT 5538,1 SGR 3f|.11 $83 !!Z.8 ST 311£.6 M 351.5 S5 Y$9,1

RO1[ ,40411 RRA ,1i14 RC3 -,0480 FAU ,001157 RR7 -,J_15 _ -.JJ_O RYf ._451 CRY -.B7_5 CRS .83117 CST -.11978

PO[ -.7746 FNA 1.11125 FC3 -.1847 8&P 15115| _ 53S£.0 823 ,0015 R13 -,9472 LSA 311d.0 NSA 181.3 SSA 13.6

80[ 5,31_7 _A 4._5_? 8C3 _,084_ FJP -355 SGI 5538.4 JG_ _8.11 ?HA |711.50 [L1 31_8.3 [L_ !54.3 ALP 174,_4

i18.86 [CC .3_4|1 |NC 3o??_t vJ 111.471

112.05 RCA 80.33 APO 157.311 VZ 55,113

183.66 ZAC 81.98 [YC 255._5 CLP 178,41

LAUNCH 0A71[ NAY 15 l_A PLIGt_Y TIN[ Z02.00 ARRIVAL OAr[ O[C 1 1884

t fl[LIOC[NrRIC CONIC . 0ISrANC[ 584,184

R_ 151.18 LAL .00 LOt. Z3Z,Z? VL 15,_57 £AL 11,67 AZL 133.87 NCA 29J.16 SNA 118.61 [CC ,$5641

RP 10?,44 LAP 3.38 LOP 171.48 VP 38.70_ GAP 18.95 AZP 111.811 rAL 154.51 rap 93.87 RCA 58.7_

NC EOO.7Z4 GL -15.111GP -4.6_ ZAL a?.15 ZAP 174.73 [T$ 141,98 ZA[ 131.511 [Y[ 185.56 ZAC 81.57

PLA_YO_[NTRIC CON_¢

C5 41,_7 VHL 6.945 0LA -15.4_ RAL 180,53 RAG 65_.8 V[L 13.023 PTH Z.58 VHP I1.118 0PA 3.18 RAP 169.40 £CC 1.791?

LNCH AZNTH LNCH T_ L-| 7|N[ |NJ LAT |NJ LONG _NJ R7 AS( IN| AZNTN IN| T;tA( POCST T|N ZNJ Z LAY |NJ _ LONG

fO.O0 10 Z 59 195_,53 -11.88 _4.55 54._ 115.59 * 10 54 51 1331.? -I.51 17,52

90.00 17 _5 I 5578.15 f_.Z5 Z_O.58 84.18 112.10 19 2_ 3 4i?8.Z fi.ZA E51,91

100,00 11 15 33 1613?,5| -13.34 8,34 53.51 117,00 11 43 51 lO1)?,S -9.61 359,55

JOO.0O 19 _d 5_ 5_88,e0 18.8? _3f._4 84._3 9|.18 20 53 ] 66418.6 Eg.?_ _30.54

110.00 I_ 5 0 1542._ -17.11 $52.4t 51.44 1_0.05 12 _0 A3 141.1 -1_.99 545.78

JJO.O0 ZO 51 55 _O18._7 34,1_ _18,115 84°23 88.6J Z_ I5 31 4411.3 33.60 f08.45

OIfFER'(NTIAL C_II_CTION_ N|0-C4_$4[ [X_CUTION ACCURACY (_'81T O[TEIIL_UIINATZON ACCURACY

Y01[-3,46_1 TRA 4.1r_l_ TC3-|o7858 _Au 1,|583 J_T 552Z.7 S(d_ _85,3 SG3 10f.8 ST 5103.5 SR 359.9 SS 742.6

NO1| .4335 I_A .1585 NC3 -,0384 FAU ,00833 RifT -.11188 _ -.16_0 RTF ,11516 CRT -.85_3 CR$ .84_1 CiT -.9981

r01[ -.71107 FRA 1._518 PC3 -,1488 I_U • 175_6 _ 5838.1 1_3 .0OOS R13 -.11516 LSA 5106,_ NSA 181._ SSA 13.0

8Ot[ 5.4931 EMA 4,M82 tC5 I.?f_O F_P *_ $GI 5323.1 $f_ $511.? _HA 159.3_ ELI 5119,4 £LZ 175.1 ALF 174.10

INC $.87_ vl t_.471

APO 158.55 V£ 55.¢04

[TC _SY.lJ CLP l?7.St

LA_AI¢_ OAT[ NAY 13 11_4 FLIC_HT TIN[ _4.00 ARRIVAL 0ATE OEC 3 t964

HI[LIOCENTRIC CONIC

WL 151.1| LAL .00 LGI. _2.2? Vl.

RP 10?.115 LAP 3.38 LOP |?4.53 VP

RC L_0_,3_? GL -13,!i0 GP -4,58 _AL

PLAN[TO¢1[NTRIC CONIC

C5 54.8f9 V_L ?.40_

LN,CN AZ_TH LN(N YIR[

90.00 I0 13 13

180,OO 11 I 1S

100.O0 11 £3 54;

100.00 If 31 13

110.00 1£ 15 0

IlO.OO tO _l _1

01PP[iI_NTIAL CORI_I[CT/ON8

y0(-3.150_ ?_ 5.1578 r¢$-1.5_O? |Au 1.1£_7

RO_ .4030 RRA .14_4 RC3 -,02_0 fAU .00_05

tO1[ -.807? rRA !.3101 rC3 -.|Ill 8SP 17899

80[ 5.1105 MA 5,15137 8C3 1.5310 FIP -557

DISTANCE _8.5132

25.1114 GAL 12.87 AZL 133._ 148A _K)Z.4O _M_A 118.40 [CC .349136 INC 5.13783 vl 19.471

34J,884 GAP 1f,134 AZP 92,13 TAL 153,35 TAP 135,75 RCA ?6.fl APO 159,83 VZ 35,195

45.12 ZAP |54.31 [Y$ 233.40 ZA[ 131.45 [TE 183.45 ZAC 8_.15 ETC 156.9_ CLP 156.65

0LA -15.85 NAb |8_.83 RAO 83(H_.0 _L 13.258 PTH _.43 VHP 1_.341 0PA 2,33 RAP 151.5? [CC 1.11035

L-| TIN[ JNJ LAY |NJ LONG |NJ RT ASC IN| A_TH IN| TIN| PO CST TIN IN| 2 LAT IN| Z LONG

185e,38 -12,58 _5,78 58.44 115,58 10 45 49 1356,4 -9.04 18,87

5818,815 L_.II £83,55 88.17 153.58 1_ 34 54 5011.15 18._1 154.90

1521,75 -IA.0_ ?.?5 55.M 11t,14 11 54 3? 1111.0 -10,40 .90

55£8,?5 _13,T8 £A_,$E 88,87 13E,75 Zl 0 1 4718.1 Z_.84 153,51

15841,03 -17,137 353,f3 55,52 110.58 IZ 41 8 1368,0 -13,90 347,19

_O55._4 _4.J8 _1._ 88.1f _,48 Z_ _ 55 4455._ 35.S? Z|Z.46

N|0-_O_ [_C_T|_ ACCURACY Oi_8[T O[T1[RNINATION ACCURACY

_r 5_0£.1 _R 3M.A IG3 fO?.O sr _08_.3 SR 3_0._ iS ?_e,9

RRT -._ISO 8tlt r **_058 RTF .115511 CRT -.8514 CR$ ,84A5 CiT -.9984

55|5.| R_3 -.000? RJ3 -.95511 LSA 3189.? miA 180.5 SiA IZ.3

SG1 5501,? SGZ 319,5 TNA 179,]5 ELI 5101.3 ELZ 175.] ALr 1_4.Z?

11)_5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAU_CN OAT[ NAY 1) 1t)64 FLIf_T lr[Nl[ 206.00 ARRIVAL OAT[ OI[C 5 1964

_[LIOCEMTRIC CONIC OlITA_C£ $92.458

RL ISl.l¢ LAL .OO LO_. Z)Z.Z7 W. IS.IS3 &AL IA.lt AZL 94.09 _CA $05.6) _A

RP 10?.?0 LAP 3,)) LOP 1??,97 VP 34o626 GAP Z0,aZ AZP tZ*)9 TAL 152.07 TAP

RC Z01.907 GL -12.68 GP -4.52 ZAL 43.25 ZAP 173.78 ITS J25.90 ZA[ I11.2$ It[

PLAN_ TOC[NYR | C CONIC

C3 62.?ID4 VHL Y.824 OLA -|5°82 RAL 184.)$ NAO $$SJ.Z V[L |3.570 PTH 2.48 VHP 12o922 OPA ]e4? NAP 173.68 [CC 2.0354

LMCH AZNTH LNCH TJN[ L-I TIN( |NJ LAT IN| LONG |NJ RT ASC IN| AZNTH ZNJ TIN( PO CSY YIM IN| 2 LAY IMJ 2 LONG

90.00 I0 _Z 35 1883.02 -13._ 6e?,33 42,4? 115.Z0 10 $5 )8 1183.0 -9.86 Z0.40

90.00 18 7 28 5657.60 27._1 2_.30 73.41 94.99 J8 4I 44 SOS7./) 28._1 257.75

|00.00 I1 )S |0 1740.01 -14.90 $.34 01.?0 116.21 12 4 19 1140.8 -11.Z6 2.44

|OO.O0 18 37 $Z 5_$?.12 29.02 24§,10 ?),§? J4.24 21 6 59 4767.) 29.89 236.38

110.O0 12 Z3 50 1509.05 -10.g0 355.58 )0.5] 119.03 12 50 34 996.0 -14,89 348.75

110.O0 Z1 5 13 SO02.D4 34,12 Z_4,_4 ?3.07 92.22 22 30 8 4492.9 )4.05 215.39

OJFF[R[NTJAL C(_'RI[CT|ON6 N|0-_J_K I[W[CUTJ_ ACCURACY ORBIT OlrylrRM|NATION ACCURACY

TO[-_,OS|O TRA 5,6561 TC3-].2604 BAU 1°08JT _T _479,_ _AR 37J,) 083 104.3 ST _061.5 )R 859.2 SS 758,8

RCq[ .4813 RRA .1246 RC3 -.0|04 rAU .00570 RRT -._631 _t r -.2510 RTF .9_3 CRT -.0735 CRS ,8477 CSY -.998b

ro[ -.8278 FRA 1.3040 FC3 -.0700 010 1711041 _ 54_0.9 RZ3 *.00Z0 NI) -.000) LSA 3170.2 MSA 178.8 SSA lS.T

B_[ 3.8027 MA 5.6005 8C) 1.Z_5 F_ -349 SGi 54?0.1 SC_ 350.3 THA 170.97 ELI 3079.5 [LZ 1?4,0 ALF 174.11

110.17 [CC .16498 IMC 4.092Z Vl 29.4?1

97.70 RCA ?S.G4 APO 161.11 V2 35.186

101.15 ZAC 81,?3 [TC Z$6.7§ CLP |75.?0

;AIJN_4 OAT[ MAY I3 1_b4 FLIGHT T|N[ ZO0.O0 ARRIVAL OAT[ O[C ? ]964

H(_IOC£NTRIC CONIC O|STANC[ 590._7

RL 151.10 LA_ .IX) L_ _2.27 VL 2S.IIZ GAL |5.S? AZL _4._ HCA 308.87 _kqA 117.00 [CC .3016_ |NC 4.2156 V! 28.4?1

RP 107.73 LAP 3._6 LOP |6J.21VP _,_0 GAP _l.$I AZP 02.05 TAL IS0.87 TAP 00.74 RCA ?2.04 APO 182.9_ V2 $S.176

RC _05.468 GL -I_,00 GP -4.40 ZAL 41.5_ ZAP 171o00 [70 219.40 ZA_ 131.06 [Y[ 103.25 ZAC 84._8 ETC 256,$? CLP I?4.?Z

P_AN_TOC[NYR_C CONZC

C_ ?_.177 VH_ 8,40H_ O_A -|).63 RAL ]ll._ RA0 tS_,4 V_L 13.9I| PTH 2,14 _4P 11.587 OPA .62 RA_ |75.78 [CC Z.|879

LN_ AZNTH LNCH TIN[ L-I T|N[ IN| _AT |NJ LONG |NJ RT ASC IN| AZMTH _NJ TIN[ PO CST TIN |NJ 2 LAT IN| Z LONG

_O,OO |O _O 46 _OJ2,34 -14._ _,01 66.30 114.78 11 4 18 1412.3 -10.?S ZZ.O9

90.00 10 I) 3? 9804,04 _7,_ 199.0? 77.80 90,32 19 48 12 5094.9 28.25 Z_0.46

IO0,00 lI 43 10 1??6.40 *I5.79 11.10 $S.0I 115,?2 12 12 5A 1178.4 -IZ.20 4.1_

100.00 10 43 48 5404.J2 _f,40 247,00 70,01 95.65 21 13 52 4104.] 29.8? 21_.|Z

110.00 12 $1 $3 IiIi,0S -10.00 357.34 03.AI 118.39 12 50 59 1026.1 o15.94 )50.45

110.OO £1 II 40 S1_0.10 33,_0 2_?.48 70,46 91,89 22 37 9 4520.2 )A.15 |IS.Z|

OIFF[_[NTIAL C_f_CY|ON.II N|O*C(_/_IN[ [_l[C_|Ol ACCURACY (_'$|? O£T[RNINA?|ON ACCURACY

¥O[-4,0646 TRA 6,|_kl TC$-|,O_? 6A_ |.0_ _T 8440.? _d_ _4,) $83 101 .T ST _038,1 _R )ST.| S) ?_2.8

RO[ .5_06 R_A .10_ RC3 -.0|37 _A_ .00447 fit -.3124 _ -,2992 RTF ,0647 CRY *.8750 CR$ .6514 CST -°9988

FO[ -°0S00 FRA 1.4503 FC3 -.0)30 O_M_ 17800 _k_ )41|.9 R_3 -.00_ RI3 -.9647 LSA 3145.8 XSA 178.) $SA ll.I

BO[ 4.0_1_ MA i.l_7 6C3 1.0f61 FSP o341 _r,| 5450.9 082 346.2 THA 178.80 [L! _052.2 ELR 172.0 ALF 174.10

LAUNCH OAT[ MAY I_ 1_14 FLI$HT TIN[ Zl0.00 ARRIVAL 0AT[ 0[C 9 1964

H[L|OC[NTRIC CONIC

RL 151,_8 LAL .00

lP 107.7J LAP 3.23

RC E07.002 6_ -ii.40

PLAN_TO([NTRIC CONIC

C$ 88.39_ VHL _,132

LNCH AZMTH LN_H TIN[

90.00 IO )7 45

90.00 18 19 A?

IO0.O0 il $O I)

100.00 1_ $0 0

110.00 It $8 46

_!0.00 Zl 17 56

O|SYANC[ 89_.708

LOL 232.27 VL 28.0T4 GAL 17.12 AZL 94.15 HCA 312.10 SMA

LO_ |84.48 VP _$.$52 GAP 2).12 AZP 92.92 TAL 149.70 TAP

GP -4.40 ZAL _9,95 ZAP 172.)I ITS Z|4.04 ZA[ |)0.76 [T[

117.76 £CC .4OO]Z INC'A._507 vl Z_.4?1

101,87 RCA 10.62 APO 164.90 V2 $5.166

18).14 ZAC 84.84 [TC 256.41CLP 173.69

OLA -1S.9? RAL 180.03 RA0 6569.8 V[L |4.109 PTH Z.6O YHP IA.Z0O 0PA -.22 RAP |77.81 [CC Z.3724

L-I TIN[ |NJ LAT IN| LONG |NJ RT ASC IN| AZM_H |NJ TIN[ PO CST TIM IN| Z LAY IN| Z LONG

Z044.10 -15.10 _0.97 70.18 . 114.24 l| 11 49 1444.1 -11.70 23.94

S7Z9,01 27,17 271.59 02.0| 97.54 19 $5 17 5129.P 28.13 ZS}.O0

1810.27 -18.7Z 13.00 89.39 115.15 12 ZO 2) 1210.) -13.19 5.99

$438.08 E9.14 2)0.44 82.26 96.97 El ZO )9 48]8.9 29.80 Z41.Y0

1658.|8 -Z0.9| 350.27 87.10 117.60 15 6 24 1058.Z -1?,04 )$Z.Z8

51$3.74 )3.00 Z_.14 92.08 95,46 22 44 O 4561.7 34.18 ZZO.0Z

CIRSZT O[T[RN|NATION ACCURACY

ST )004.0 SR )_3.9 S) 774.6

CRY -.8772 CRS .8$54 CST -.9990

LSA 3117.6 mSA 173.0 SSA 10.5

ILl 30Z0.1 [LZ 169.0 ALF ]74.0_

0]Fr[R[NTIAL CORR[CTION8

T0[-4.2942 TRA 6.70|0 TC3 -.0_5| BAU .9_48

ROE .58_6 IRA .077| RC_ -.009$ FAU ._0_07

FOE -.8787 FRA 1.5411 rC$ -.0318 $SP 17013

80[ 4.$310 MA _.701_Z 0C3 .8851FSP -3)3

N|D-COURS£ £X£CUT|ON ACCURACy

$GT 8417.0 $GR $57.6 $51 99.2

RRT -.3627 RRIr -.3400 RTF .9091

$88 S4Z0.8 RI) -.D052 R|) -.9691

$G1 5418.$ 8GZ 313.1 THA 178.62

LA_NCff OAT[ NAY 13 1H4 FLIGflT T|N[ 2|2.00 ARRIVAL OAT[ O£C J| 1964

H_LIO¢[MYRIC CONIC

RL 181.18 LAL .00

RP 107.60 LAP 3.16

RC Z06.517 GL -10.00

P+AmTO¢[MYRIC CO_*|C

C3 li.ll4 VHL 0.043

L_C_ AZMTH LNCN T|N[

90.00 I0 43 10

90.00 10 £S S)

IO0.OO I1 55 86

I00.00 18 S6 6

IJO.OO |2 44 33

I10.00 _1 24

0ISTANC[ $0_.566

LOL 232.27 VL 25.0)_ GAL 10.03 AZL _4.50 t_C_ _15.)2 SMA

LOP I07,_ ¥P _.)17 GAP 24.40 AZP 8).21_ TAL 140.01 TAP

GP -4.34 ZAL _.85 ZAP 1?1.43 [T8 _O9°41ZA[ 1_.44 IT[

117.57 £CC .4ZlZO INC 4._OOZ vl 29.471

104.14 RCA 68.05 APO 167.08 VZ $$.155

183.04 ZAC 85.3? ETc 256._? CLP I?Z.60

OLA -|5.95 RAL 169.52 RAO 0509._ V_L 14.772 PYH 2.67 VHP 15.J01 0PA -1.04 RAP i79.78 [CC 2.5945

L-| T|N( |NJ LAT IN| LONG IN| RT A$C |NJ AZNTH |NJ TIN( PO C$T TIM |NJ 2 LAT IN| Z LONG

_070.05 -10.04 33.0_ 73.80 113.$5 II 18 7 1478.1 -IZ.71 25,93

5702.23 27.00 273.91 08.00 98.07 20 1 58 S162.2 2?._8 26_._

1044.17 -17.$0 15.05 73.01 114,50 12 28 4Z 1244.2 -14.23 ?.96

547|.35 _0.05 ZS2.01 86._0 98.19 Zl 27 19 4871.3 29.68 244.10

!$01.0? -21,9? 1.32 70.04 |!8,87 11 12 45 10_2.0 -18.19 354,23

5|00.31 33.50 232.6) 87.03 96.9) 22 50 )8 4596.3 14.15 213.46

ORBIT O[T[RIqINAT_ON ACCURACY

ST 2988°S SR 349.6 88 789.1

CRT -.8797 CR$ .8506 CST -.9991

LSA $084.9 MSA 169.1 SSA lO.0

ILl 2982.4 [LZ 165.) ALF 174,06

OIFF[R[NT|AL CORRI[CTI(:N_

T0[-4.5400 TRA 7.41_4 TC3 -.6614 l_J ,_L_

RID[ ._OO4 #RA .04i1WC) -.00_7 FAU .00|81

FO[ -._051 FRA I.I)_S FC) -,01)S IV 17732

ROE 4.$766 MA ?,AIM Be) ._|4 FSP -323

N|O-COURI( [k£CuYION _CCUR_Cv

$GY 5879._ $CR 350.0 SG3 96.8

RRT -.4180 RRI r -.1970 RTF .9712

SGe ))_|.) RZ) -._70 RI) -.9?)Z

$81 5181.9 SGZ 319.3 THA 178,45

1956



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19643

LAU_CN DArE HAY 13 It44 FL|(_? T|N[ Z14,00 ARR|¥AL OAT[ DEC 13 1t64

N[LIO¢[NYRIC CCNIC

RL 151.lJ LAL .00 LOt. LMJZ.Z7 VL

RP 10Y,83 LAP 3.0t L(_ 180.9] VP

RC ZI0.OlO GL -I0.30 GP -A.Zt ZAL

PLAN[TOCENYR|C CON|C

C3 JI1,ZZi VHL |0.64J

L_.N AZMTN LJKN TIN[

DO.DO 1O 4? 51

gO.OO 18 )Z 1

100.00 IZ 0 30

100.00 ZO • t

I10,00 1• At 13

110.00 •1 •t 59

OIFr[fN[NTIAL COR_CTIO_m

T0(*4.11•1 YRA t. I0Zl TC) -.517t 8A_ ,7140

RD[ .63B) _A .00_ RC3 o.00SO FJ_P-.O0018

rO[ -.940• FRA 1,7_1 FC) ,0014 IV I?M5

607 4.t$51 MA I.IOEJ 8¢5 .SLY| FIT -511

011TAm££ iO4.1•5

• 5.001 GAL ZO.TZ AZL t4.S? NCA 511.55 _A

31,dr• GAP •l.0l AZP 83.50 TAL 141.00 TAP

$?.51 •AP 170.45 [TS Z05.46 ZA£ 130.0• £T[

11?.3t [CC .444S5

10_.55 RCA $5.18

18•.85 •AC t$.88

|NC 4.667? vl 78.4Yl

APt IS9.58 VZ 95.149

[TC •56,16 CAP 171.43

0LA -15,it IAL It0.1A RA0 65/0.1 V[L 15.315 PTN •.74 VNP 16.011 OPA -1.84 RAP 181.67 [CC Z.8634

L-I T|NE /NJ LAY /NJ L_G /NJ IT ASC |NJ A_TH |NJ TXl4[ I_) CST TIM INJ Z LAT |NJ E LONG

• llS,|HI -17.01 55,•1 7?.ZG 117.18 11 75 l0 1514.0 -15.75 Et.O5

5711.1• •G.74 •7t.0] tt.?G M.M •0 B 35 5181.8 E?.8| 7G?.S|

ll?l,tf -11.M 17.74 71.$0 |13.77 17 3| 48 1•?8.9 -15,31 10.07

5901.15 _1.$4 734.t7 90,10 tS°Zg •1 53 50 4901.7 78.99 746.31

1777.•4 -E),04 3,S0 74.)4 115,88 15 il I 11•7.7 -18.35 $56.30

5771,57 53.•1 734.17 t0.t5 88.•t Z7 57 I 4676.6 )4.0? ZES.tt

N|0-COU_K £vJrCUTION ACCURACY ORBIT O[T£RNINATION ACCURACY

_T 553_.t _ 344,5 81_ 84.5 ST •877.1 )R 544.9 SS 808.1

RRT -,4155 Rm r -,A487 RTF .t??• CRT -.8831 CR$ .8646 CIT -.8987

5341.7 R_) -,0018 815 o.8777 L)A 5031.7 NSA 164.E S)A 8.4

_J 5541.0 V_ _04.7 ?HA 171.77 ILl •147,8 [LE 160.6 ALF 174.05

LAU_¢M nay[ 14AY 13 IIHJ4 FLIGHT TIN[ 718,00 ARRIVAL OAY£ OEC 15 1964

P_ELIOCENTRIC C_1C

lk 151.18 LAL .00

R) 107.87 L_P 3,00

nc 711.481 OL -t.?E

PLAN[tOC[NTRIC CONIC

C) 133.171 YNL 11,540

LMCJ4 AENTN LNCN YIN_

tO.tO 10 51 •

• O.00 11 38 )

100.00 IE $ 4•

IO0.O0 •0 t A

110.OO 1• 57 41

110,00 71 35 _4

0||TAN([ |01,)El

LOL _E,•? VL EL.H| G_ _,83 _ZL _4,8i _GI $71,77 MA 117.71 [CC .47108 |NC 4.85?9 ¥1 78.4?1

LOP 114.|4 V) _.448 GAP 77,78 AZP _.87 TAL 147,57 TAP 101.15 RCA 87.00 APt I?E.A) vZ 55.137

GP -4.74 ZAL )I.E5 ZAP 141.51 [T$ _OE.0$ 7AE 179.50 EYE It•.8| ZAC 16.57 (TC 75_.06 CLP 170.18

DLA -15,?1RML I11._1 l_O iSfO,A V[L 15.853 PTH •,rE YNP I/,011 0P_ -•.lO RAP i13.48 [CC _,1818

L-I TIN[ JNJ LAT |NJ L_NG |NJ RY A_ /NJ A_4TH |NJ TIN£ PO CST TIN |NJ 7 LMT INJ E L(_IG

• 151.75 -18.00 3?.54 80.57 11•.74 11 •8 54 1531.? -14,87 30,$0

5111.11 L_.45 777,1_ t).E5 100.SO _0 15 • 5•10.• ET.$E 769.41

11J7.•5 -11,I_ 1_,56 71,77 117._6 1• 55 40 1517,• -1_,41 17.30

5577.90 Et.E_ ES1.90 S).IE 100._6 71 40 l• AtZ?,t 78.96 7Lt.Ee

1?13,_0 -74.1| 5,80 77._ 115._0 15 •7 S 1165.8 -•0.$4 358,48

5734,11 5•.fl 737.07 31,51 81.41 •5 5 8 4iS4,| 55,85 E•7.96

N|O-C._JA[ [X_C.AJT|ON ACCURACY OR|IT D[T[RNINATION ACCURACY

IGT 5E_E.I IGR $_#,G JG5 t•.4 IT •884.1 M 558°0 S) 83|.6

_T -.S175 _t r -._O04 RTT .1808 CtT -.8177 CRS .tTOE CSY -.888_

_G_ 5_0_,4 RZ) -.0105 RJ_ -.tt0t LSA _016.4 NSA 158.8 83A 8.8

_l 57_5.5 8GE •89.5 THA 171.10 ELI 7889,? EL• ISS.] ALF 174.05

OIrFIRgNTIAL COllECTIONS

70E-5,11•5 YB_ 8.ISOE TC3 -.3715 B_AJ ._14

RO( .8107 _lA -,0333 RC) -.0045 FIAJ-.OOEI)

FOE -.8801 FRA 1.8448 FC) ,0131 tV 17_4

tO[ 5,1573 MA 8.130) lC5 .57|5 FV -)Or

LAUNCH 0AYE NAY 13 1864 FLIGHT TIN[ 718.00 ARRIVAL 0ATE 0[C I? 1_4

RL 151,18 LAL ,00

NP 107,90 LAP Z.81

RC EIE.95E GL -9.15

PLAN[TOC[NTR|C CONIC

C3 197.751 VHL 17.5_0

_NC_ AZMTH LNCH TIN[

K_.OO 10 57 98

90.00 18 44 I

100.DO 17 S 30

_00.00 EO 19 51

110.00 IE 3A SE

110.00 71 40 58

01STANCE _O6,834

LO_ E)Z.ET YL 74.858 G_L 73.71 AZL tS.0t _CA 574.88 S_4A

LOP 197.37 V) )G.411 GAP Et.78 AZP 14.18 TAL 146.88 TAP

GP -4.18 EAL )5.58 ZAP 168.06 £TS |89.10 ZAE 1Z8.87 ET[

117.06 ECC .S0097 ]NC 5.0777 Vl 78.471

111.87 RCA 58.A1 &TO 175.70 VE $5.170

ltZ.6t ZAC 86.83 ETC ESt.88 CAP 168.81

OLA -15.47 RAL 18•.t) RA0 $570.? V[L 1_.T06 PTH 7.80 VHP 18.757 0PA -S.SZ

L-I TIN[ INJ LAT 1HI LONG |NJ RT AtC INJ AZNTH INJ TIN£ PO CST TIN

Zlti.71 -18.88 A0.01 83.55 lll.aO IIE+ 10 1581.Z

5840.71 •6.15 778.47 96.45 101.31 •0 71 Z7 _5740.8

1836.13 -ZO.?O 7•._ 17.85 117.06 17 58 6 1956.1

SSSJ.I0 77,14 ESt.5_ 16.15 101.08 El 46 EZ 4151.1

180/.51 -IS.IT 8.E• 80,77 1|5.85 ]3 74 53 1•01.5

SZ78.4| 57.71 •_.11 87.08 1_.$4 75 8 57 A6?8.5

O|TFERENTIAL CORRECTIONS

T0[-S.AATt ?RA 8.8_7 TC) -,741• 8AU .5087

RO[ .7750 RRA -,0855 RC5 -,0048 FAU-.O0445

F0[-I.0EtS FNA 1.8701 FC) .0•44 8_P 17534

80[ 5.4_10 MA 8.808| 8C5 .•41Z FSP -305

RAP 183,19 [CC 3.586E

|NJ E LAT INJ Z LONG

-15.8E 37.68

77.43 E?1.04

-IT,S3 14.64

78.18 748.98

-EI.TZ .76

33.81 E78.85

ORGJT 0(T(RNINATION ACCURACY

5Y 7837.3 SR $30.9 SS 880.3

CRT -.8811 CRS .8787 C$T -,9894

L)A 7178.4 HSA ]57.5 83A 8.9

ELI 7857.7 EL7 148.8 ALF 1?4.05

NI0-C_UtK [_[CUTION ACCL_ACY

$GT 5741.t 8GR 553.5 SG3 90.5

IM'T -.Si91 RRIr -.$5_O RTF .9845

$C_ 5•57.5 R•5 -.0118 R13 -.9843

SG| 5•45.5 SGZ 775.8 THAI??.tE

LAUNCH OAT[ MAY 13 I_N_A FLIGHT TIN[ E_O.O0 ARRIVAL OAT[ 0[C 18 1964

H_LIO(ENTRJC CONIC

RL 151,18 LAL .DO

RP 107.9A L_P •.81

mc E1A.3_E GL -8.51

P_AN(TOC[NTR|C CON|C

C) 188.•85 VNL 13.7•7

LNCH AZ_TH LNCN TIN[

i_O.OO 10 57 )t

_0.00 18 At 5£

1OO.00 17 5 44

IDO.OO tO 18 •8

I10,00 1£ 55 31

1|0.00 71 46 5

OIFF[_NTIAL CORMCTION8

TOE-5.80H TRAl0.Se_0 YC5 -.I755 8_ .511_

R0_ .77•8 ffRA -.1414 RC3 -.0051 FAU-.DO?_O

F0[-1,010£ FRA E.IIA0 rC) .0538 18P 17348

80[ 5,8380 MAIO.S_t 8C) .1•58 F)P -Et5

0/STANCE QO6.155

LOL J_•.E7 VL 74.817 G_L E7.90 AZL _5,)3 _A 3Z8.•1 S_4A

LOP IOO.)t VP _i(,.3415 GAP )E.08 AZP _4.54 TAL 146,86 TAP

GP -4.14 ZAL 54,75 ZAP 156,t5 [Tt 1_,50 ZA[ 1•8.01 [T£

116.8• [¢C .55483 INC 5.554? Vl 79.47_

i15.08 NCA 54.98 A_ 1?8.A5 VZ 35.107

187.$6 ZAC 87.76 [TC E55.93 CLP 167.90

OLA ol5.1t RAL 183._7 RAO _571.0 V[L 17,5_6 PTH E.t7 VHP 18.6•) 0PA -S.88 RAP 186.76 [CC 4.0888

L-| TIN[ |NJ LAT |NJ L_NG |NJ RT A$C INJ AZNTH |NJ TIN[ PO C$T TIN /NJ 7 LAT INJ E LONG

• E$E.)S -EO.';O 47._1 86.55 110.48 II El 51 18)•.5 -IT.03 95.18

5851.11 75.18 E10,75 tt,•t 101,90 _ •7 57 5•59.| Z?.E? Z?Z.36

19_.50 -71,71 74,57 85,6) 111.08 i• 51 ] JltB.S -18,68 ]7.11

5570.19 E?,INI •59.tE gt,68 101,76 El 5• It 4970.Z ZS.0Z Z31,38

1140.31 o•I.E• 10.74 83,15 IIE.TG 15 •8 ]6 1•40,3 -EE,80 3.15

)E18,15 )•,44 tA0.4Y |00,8! 101,A3 •5 14 74 A688.1 )).8? 731.45

N|0-_ME [X_CUT/ON ACCURACY OR|IT O[T[RNINATION ACCURACY

&GT 511_.) _ $78.7 tG) 88.5 IT 7785.7 SR 573.! $8 885.|

R_T -o8|_ _1 r -._0Et RTF .18?3 CRT -.8868 CR$ .8875 CST -.9895

81_ 511_.7 R_5 -.0155 RI) -.t873 L)A •840.1 N)A 145.5 $SA ?,?

_GI 51_0,) SG• 757.8 THA 177.75 ELI ZtO0.T [LZ 141,1 ALF ITA.0_

1957



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. l, 19643

L4UUCM GAY( _AY 14 1044 Irl.ICdIT TIN[ T0.00 AMR|¥AL OAT( JUL Z3 |664

*_LIO¢ENYRIC CONIC

nL lSl.£1 kAk .DO

IP JOI,J3 L_P -3,O?

n• 63.608 GL -If.10
PLAN[TOCtNT#iC CON|C

C3 40.694 VNL e._O

LNIF.N A_NTN Lk_N T|N[ L-| TIN_ INJ LiT
IO.DO 13 11 44 1757,41 -ZO,OJ

DO.O• 13 5t 4} 4751,14 1?,06

100,00 0 90 3 _4?1.15 -_.47
I00.00 15 13 Z 4613.T5 I0,40

IIO.DO • I 43 £Z£1.Sl -35.WI

110.00 1t • 50 4355,14 _l,INI

02rflllMYlJL ¢(_#i[CY|ONB

TO( .03t1 TRA -.lilt TCS .1414 I44J ,ll•_

no( -.4103 mlA .1411 1¢3 .leOO rAU .0t115

fO[ -,Ill/ tim -.01NIT F¢3-1.£$11 IV IN_

.4110 MA ,4555 8C3 J••4 FIM' -4?S

01lYANC[ 1•1.05?

LOI. E33.Z$ vk 11.044 GAL o11.10 AZk 13.07 O4CA

L_ _0.•3 vP 31,SlJ GAP -?,41 AlP •0.11 TAL

GP 1.60 EAL IS1.17 EAT $4,0? ITS 350.01 ZAl[

17.?0 li_A i$6.1| (CC .14056 1_C 3.0sis vl _6.46s

161.4• TAP 510oJ6 NCA 104.63 4PO 169.95 vZ $4.?8?

lSO.I5 [T[ 31.17 ZAC 16.10 ETC 169.45 CLP -53.09

OtA 10.16 IAL 71.65 R&0 6S_l.I VI[L 15o047 PTN E,S• Vl4P 5.616 DPA $E.S0 tap i10.4| [CC 1.1040

IMJ _ |MJ IT ASC INJ AZNTN IMJ VIM

?l.•_ 311.•0 94.64 14 5 AE

104.11 305.•• S?.0S IS 16 5

Sl.0_ 511.?I •5.17 1 5! 11

SiS.ST 306,01 I_,01 16 El 15

• .AS S_1.14 •?.El Z 46 53

|70.11 _OS,II 15.11 I? IE 6

mio-r.cumg lx[CutJOI +CCUR+¢y

I_t 441.0 IQI 410.• SO3 175.1

mlT .!1|• gmF -.MlS RTF -.511i

SG4 _0.0 RI5 o,lS$1RI5 -,)•IS

I_! 411.t I12 61_.$ T_A Z0.•4

K) CIT TIM INJ Z LAT INJ £ LQNG

115f.4 -•?.1! ?0.17

415•.• 15.|0 19f.11

IIYI.I -EI,4$ 49.44

5•13.? 15.01 17a.4£

IIt_•.5 -31.14 •9.?0

$?35.8 11,1| 166.11

C_B_Y D[Y[ImJ_Y_ ACCURACY

ST 10?.Y M +336.5 IS 3_6.0

CRT -.3??? CR$ -.1114 cgT -.OtO?

LSA 416.6 N$A 155.5 SS4 _E.I

[11 541.0 ErE •6.9 AtF 97.49

I.AU_KN GATE NAY 14 I•4M Irl,.iOl, IT TIM( ?E.O0 AilRIvAt DAY[ JUt |5 1964

I'KtlO¢[NTIIC G_ll¢

Rt ISI.•I tEL .DO

lP IDO.•S t_P -S.I4

R¢ 13.ISl GL -Jl,S4

PtAN[TOC(NTRIC CONIC

C3 41,O1_ _ •.•IS
_N_N AINTH tN_H TIN(

00.00 15 It 54

• •,DO IS SO 4?

100.O0 0 St 39

100.OO IS •

110.00 • I0 Sl

1J0.00 II 4 41

DIITANC[ _01.?t4

kCl. _JS.lS VL II.JII 6At -11.4P AlL 15.14 NGt lO.14 I_A

tOP _14.0• vP M.3441 GAP -t.63 AlP ll.t5 TA_ 155,55 TAP

GP •,Jl ZAL J_.47 ZAP _._ [Yl 3SJ,0? Z_ J S_,0J IT[

I$?,55 [¢C .15475 INC 5.141! vI Z_.465

614.11 RC4 104.•_ AR) I?0.1E V_ 34.790

54.04 ZAC _6.?3 [TC 169.6? CLP -37,11

RAP 109.46 (CC 1.7_10
INJ I LAY |NJ I LONG

°•6.89 4_9.P1

14.16 1•?.65

-El.1• 48.03

16.56 1P+.10
-31.6? EI.40

18,50 163.73

ORI_T O[T[RNINAT|ON ACCURACY

ST 110.0 S11 319.t SS 400.5

CRT -.5116 CRS -.688+ CST -.1107

LSA 504.8 MS+ 161.0 ISA Z+.5

[LI $$E.0 [LZ 103.Z AL_ 96.95

OLA •.|_ RAt ?].01 RAO •Sll.l VEt J).0ll PTH E.57 VlAP 5.556 0PA 5S.E4
k-I TIN[ |MJ LET /NJ _ |NJ MY ASC INJ AZNTH |NJ TIN[ PO CIT TIM

I751.11 -1?.ll ??.13 $II.l? 1_.I0 14 ? )I 1136.9

47?I.1? I?.M L_S.04 _I05.01 I?.11 IS I0 I• 41?I.3

1461.ll -19.64 Sl.lS 511.71 ft.01 1 31 54 1199.1

4S_5.11 ll,_ Ill,E• 604.41 H,14 14 11 48 5915.Z
J_ItJJ.•S o36,11 5?.11 511.15 _8.t0 Z 4? SO 1611.i

4SIS,M L_r,lS J_,15 3_1,14 tS._ 17 I? I4 5745,S

0IFFIRi[NYlAL CGIg[CfiOgl

YOl .01•) YlA -,4|SO YC5 ./If• lA_ .1141

NO( -.Stel R_A ,I519 Me5 ,1740 F_J ,077•1

rO[ -.•4St FNA-I.J_I_ fCS-J.4000 I6P i)Zl

DOE .51?3 MA .4515 ICS .111? FIT -541

I*I0-WII[ (_[CUTIO_ ACC_lACY

_,Y 421.I _ 414.5 I15 I|I.?

l_T .fill IIIII r -.3401 ilytr -.1171

II_ 131.1 ilZ5 -.101_ 4115 -.3560

JGI 416.4 $61 4IS.E THA 11.45

t4u_IC_ OAT( MlY 14 1_44 FLIGHT I114( ?4.00 4t_IVAL GATE JUL _? 1964

HEtIOC[MTNIC CONIC

RP 106.91 LAP -3.11
RC 17.740 GL -IE.•?

PtAN(YO((mTRIC CONIC

C_ 47._49 VNL 1.111

L*KH AZMTH LKH T|N[ t-I TIN[ INJ LAY

90.00 Z3 14 17 1717.43 -1?,??

90.00+ J3 45 17 4Yl4.Z4 17.70

|DO.O0 0 54 5 1440.11 -19.10

100.00 15 • 1• 4536._0 I•.OE

110.00 f IE 50 EllS.O? -33.05
i10.00 16 0 l'0 4554.60 EE.54

DIFFER(NTIAL CGitN(CYlClIS

TO[ .016 TMA -.4461 TC3 .0064 8AU .1770
• o[ -.SLOT ml_ .I6ZT RCS .|1_16 F_J .0•59_

FOE-I.0794 rRA-I.E•_0 FCS-I.SPZl 66' IA•

80( .311| MA .474_ •C3 .I?•1 FSP -_t

016TAK[ _0•.440

t_t. _5.23 v_ _|.1P4 G4L -1Z.36 4ZL 93._E t4(4
LOP _?.E6 vP 38.411 GAP -5.11 aIP l•.T? TAt

GP •.61 EAt 151.57 ZAP 41.31 (iS 351.07 ZA[

• 4.0_ SNA 158.05 (CO .15546 ImC 5.f159 VI 19.465

134.08 TAP 31_.|0 RC4 105.60 AT• 170._5 VZ 34.T9_

153.55 [T[ 57.51 ZAC 67.30 (TC 169.94 CLP -41.3T

OLA 9,1_ RAt ?0.?1 NA0 05641.J V_L 11.•09 PTH _.57 VHP 5.131 0PA 53.94 NAP 109._4 (CO 1.T79_
_NJ _ONG INJ RT ASC INJ AZNTH ZNJ T_N[

_S.IZ 310.J_ 95.79 14 • 34

DOS.•I 304,47 S•.SS 15 5 lJ

SS.II $10.•0 06.71 1 34 45

116.1_ 303.8• 66.50 16 1? 55
_.01 510.17 ••.33 Z 49 5

171.41 301.15 65.5_ 17 11 55

MID-COrM61[ [X[CUTICN ACCURACY
IGT 471.7 _ 451.1 SO3 E_3.G

RIIT .0l•4 _IF -.64113 gtr -.1806

$CAS 66•.7 A_5 -.1117 RIS -.1956

.gGJ 47_.4 _ 416.5 T_A •1,44

POCST TIN |NJ _ LIT fNJ E LONG

Eli?.4 -_6.67 67.53

41_4.1 J4.50 198.57

1t40.6 -_?.96 46.TO

$•36,5 15.68 179.?6

15•5.1 -31.59 ZT.IT

3754.S 18,81 164,Z7

(_IOIT D(TERNINATION ACCURACY

ST ii4.0 Sit 319._ $S 65_.e

CRT -.•435 CN5 -.8851 CST -.Z187

LSA 5E4.0 NSA 16610 SS4 EZ.4
ELI 311.1 [LE 1|0.J ALF 96.63

LAUNCH DAY[ MAY 14 l J)IA IrL! G_T TIME ?6°00 ARRIvlt 0ATE JUL 19 1964

I,,I[_E¢CENT_iC CONIC

n_ 151.Z_ tat .DO

NP 101.60 LIP -3.1•

nc 69.6_6 GL -13.3•

PLAN[TO([NTNIC CONIC

C3 46.6•6 _ 4,_$

LN¢_ AZNTH LN•N T|N[

90.00 13 40 40

iDO.OO 0 56 15

100.00 14 5? 46

110.00 E 14 19

110.00 IS 56 IT

OlSTANC( 111.0•!

tot. Z33.13 V_ L_I.EIO ;AL -11.14 AZL •3.1• H(A •?.18 SNA

k_" 350,43 VP M.44_ OAP -5,1• AZP " ••.5• TAL Z54,55 TAP

GP lO,4Y EAt. lit.S1 lAP 41.Yi ItS 353,05 Z_l[ 151,81 It[

0_4 l.?l RAL ?0,44 RAO 4511.? V[k I_.H4 PTH •,St V_P 4.941 004 34.6_

t-J TIN[ |NJ tAT |NJ J.GNG |NJ RT ASC |NJ AZNTH |NJ T|N[ Fro ¢$T T|N
EIl_._ -I?.66 •4.4_ SJO._J •6.45 •4 JJ 54 L_O_•._

4?tS,l• I•,DO _O_,SO _04,04 I?.?l 15 0 36 4195.9

1411.tl -I_.0S SS,M 3J0,01 •7,3• I 36 49 1611.6
454•.|4 J•,)| |_7,_5 305,46 ••,?5 16 13 33 3•47.1

I|?•,05 -_.15 54.?• _0_,54 100.03 E 50 _8 1579.0

45_5.60 _.81 l•l,f_ S01.?5 63.11 17 9 5 3?63.7

150.40 (CC ,13058 INC 3.1901 vl Z_.465

331.|3 RCA 106.49 APO 170.51 vZ 34.?9?
41.87 ZAC 8?.|• (TC _?O.E? CLP -45.64

R4P f06.75 [CC 1.P665
|NJ _ LAT |NJ E toN_

-_|,45 66.01

14.65 19_.•6

-17,?2 45.45
16.00 180.41

-31.1_ 16.00

I•.10 164.81

OI_iT 0[T[RMIN4TIOI 4CC_,HIACY

ST IE0.9 6,R 308.£ S$ 465.6

C_T -.1315 C_S -.|506 CST -.53|T

tSA 544.| N$A I TO,_ SSA _.2

ELI 308.T ELI ]19.? ALF 95.48

01rF(R(NTJAL ¢CRN[¢T|CN|

TD[ -.O014 TNA -.4•41 T¢3 .|?7| IA4J .|••0

NO( *.363? RNA o1•16 _C3 .IO41FAU .0_471
FO(*I.•••• rRA-|,4_5_ F¢S*I.?Sl| 16P ••6

80[ .365? MA .504? •C3 .I707 F6P -1138

NI0-COURS( [X(CUTICN ACCURACY

• G? 4•t.• IK_ 454.5 6G5 _4|.|

FLqlT ,0445 _F -.413_ RTF -.0_T
• _ 14_,| R_3 -,381• RI3 -,1763

SG| 4•I.| •01 466.5 THA 16.3|

1|5|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)
i

LIUCVCH OIT¢ NIy 14 1944 FLJGNT TINl 741.00 ARRfVAt. O4r[ JUL )! 1964

m[LIO¢[NTmZ¢ CONIC

m. I$1 .Z£ LAL .DO

mP IOll.llJ LIP *$.31

m¢ ?Z.O£i GL -13.#Z

PLAN[TO¢[#Tm Z C CONIC

C3 4i.016 WtL I,?lB

LNCN AZNTH INCH T|IIC

90.00 £3 Et 41

90°00 15 341, '2

100.00 O 51 4

100.00 14 53 49

liD,D0 • 111 13

JJ0.00 J5 3t 51

Ol STANC[ ZZZ. llIK)

LOt. Z39.Z9 vL Zl.ZS5 GAL -11.14 JZl, 09.3? HCA 100.35 Iml

LOP 333.QO VP M.4?t GJP -4.41 AlP 11.91 TAL •39,0? TAP

GP JJ.|H ZAL J�H,SO ZMP S|.40 £TI 354,05 ZA_ |5J.9J FTF

19t,_J trcc .£Z904 1_ 9.9H54 vl 1'9.465

995.41 ICA IOY.G6 APO 170.31 V£ 94.80[

47.31 ZAC H9.5_ [?C ,?O.HS CLP *50.5Z

0LA 8.,5 HAL ?0.Zt NAO $5_1.? V_L 11.t40 PTN ,.36 VHP 4._6 0PA 95.4?

I.-1 T|I¢C IN| LAT IN| L_G |NJ IT AHC IN| AZNTH |kJ T|I4( PO CST T|N

EMO.14 -,?.40 ?$.11 300.94 17.00 14 Id ,8 •000.II

4J07.,0 11.,0 Z0?.II .503..?• M.DO J4 5i ,9 4t0?._

• 405. I0 -•1t. Hdl 51,73 509.99 011.04 I 99 9 1005.6

4957,7H 19.JO 1_J.•0 505.14 (_i. 0? 16 9 41 995?.9

119,3.5• -5•.I14 $$,U 900.15 IDO.?0 • 5• •9 1599.5

457'1.40 13.041 Jt_.H 301.44 H4.05 17 5 44 37?•,8

0/IrF[R[NT| AL CCNI_C T/ Oqll

TO( -.0•5• Yll._ -.90ff ?C5 .Jill ON .llll

RO( -.344H MA .Jl'? IC5 .I•'OH F_ .10M4

Iro(-l*$??l IrRA-I.SHIII Irc$*J.9_OH ill_ TL$

BO[ ,345H MA .54J0 1¢3 ,lM+ IrHP -III_

NID-COu_II( [X££UT|ON ACCUNACv

_T 479.5 _d_ 445,? J65 •75,9

IlUT -.0_01 _ -.4171 A_TF .0it4

191.0 _3 .4517 R|3 *.1311

_G] 4?t.1 _ 449.0 tf'L4 171.3?

RAP 104.1! [CC 1.?515

INJ [ LAT |NJ t LONG

-96.,£ Q4.74

JS°JS J91,95

-•?.48 44,[|

16._1 181.04

-50.94 [4.Ha

19.40 165.95

(_8XT O[TERNINATION ACCURACY

ST 191.9 M •14,9 $l 499.6

CRT -.0007 CRS -.H754 CIT -.41•6

LSA 5H0.4 NSA 174.4 S$4 tl.e

EL| •94.9 £LI 131.9 ALV tO.,8

LAUIdCN OAT[ NAY 14 11_4 FLI0tCT TIN[ a0.DO ARRIV_L 067[ MUG [ 1564

R_ 151.•• LAL .00

lP |OH.IT LAP °5.39

NC 74._14 GL -14.•9

PLAN_TOC£NTR_¢ CONIC

¢3 49.5OH W_ H.?41

LN_J4 AZNTN LN_J+ TIN[

_O.00 •3 51 97

90.00 13 3• 30

|00.00 J J 50

IOO.OO 14 SO 5

110.00 • 10 40

110.15(3 19 4f 45

O|OTANC£ 1_0.144

LOL L_3.'5 VL _.•?• OAk "1•.0_ AlL 05.44 /ICA 103.51 I_IA 1_.00 [¢C .I•578 |NC 9.4419 V| •9.405

LOP' 33Go?? VP M.SO| GAP -}.IS AlP HI.l• TA_ •39.34 TAP $_.05 NCA 10?.9• APO 1?0._$ v£ 54.80?

GP ll.H_l ZAL 19_.39 ZMP 54_,15 |TO 595.01! ZAl[ 19?.79 IT[ 54.05 ZAC 99116 [TC £71.08 CLP -5_.59

OLA 7.Jl RAL ?0.| ? #AO 059_.7 VI[L |l.0JJ PYH 1.35 W.IP 4.4H6 OPd 39.19 RAP 1D•.95 [CO 1.74_9

L-| T|N_ |NJ I.AT |NJ L.GNG |NJ RT A_ |NJ AJ_4TN |NJ T|N( PO CIT T|N IN| • LAT IN| _ LONG

• e45.17 -•?.$3 71.0_ 300.0• 0?.?0 •4 1? •0 _563.9 -•9.98 H9.51

4111.40 ll.Sl 107.01 505.40 _1.•4 14 5• 49 4110.9 15.4_ •00°l_

131H.70 -,1,71 SJ.SO 9OH.70 l_._ I 41 4e I718.8 -I?.,9 43.01

45e8.•| 19.1? IM.04 _01.t3 17.•0 |l 9 19 _tHIIl.• It.i1 IHI.H?

• 141.N -3•.4H $l.41 300.05 101.55 • 94 37 194H.4 -50.51 _5.?e

4M1.40 15,54 175,0_ $01.15 14.•8 IT • 46 9?ll.i li.IH 165.96

N:O-C_II_H_ [_¢UT|ON ACCItRACY ORBIT O[T[flN:NA?ION ACCURACY

lIT 405.• 0fd_ 455,4 I95 _01.9 Sf J49,0 JR IHO.4 _ 53J.P

RRT -.|0H8 _ -.5110 RTF .•1•1 CNT ,1•5? CN$ -.8105 CIT -.5_67

_d_ S1_.9 R_$ ._4S R19 -.39_9 LSA 909.1NIA |77.5 ISA _1.7

$GI 505.4 JG_ 440.9 TNA 194o_H ELI _HI.3 [L_ 147,4 ALF 84.81

OIrTI_(N?IAL _CTIONI

?O! -,0511 TRA -.993, YC3 .D_'_) 0AU .J590

nol -.3141 I_ .1917 lC3 .137• rAU .11•79

F0(-I,551' FNA-|.?570 FC5-•.1497 |p ?9i

.5£1_ MA .9054 g¢5 .•569 FSP -d_l

LAUN_N OAT[ NAY 14 I_H_4 FLICd'IT TIPI( _Z.OO 4R_I¥_L 04T£ _UG 4 116,

_I[LIOCENTNIC CONIC

IL 151,f[ Lib .IX)

NP I0_,|5 LAP -3.$?

R¢ 74,4,7 GL -14.H_

PLAN[TOC[N?_|C CONIC

C5 44.94§ VNL 1,704

LN¢J4 AZNTH LN_N T|N(

_O.00 _9 34 •9

• O°00 15 ,0 |

100.00 1 5 |1

100.00 14 4S

110.00 _ •1 _O

110.00 l_ 47 J

01tr[PI[MTZIL C_tJ_CT/C_

TOE -.0151 TRA -.liO45 TC9 .0444 8AU .155!

ROe| -,3035 R#4 .ZOO0 NC9 ._549 _AU .1•190

rO[-l.lOO$ VRI-I.HTIM FC$-,.9410 8_ _71

.3_1 MM ,H344 8C9 .•SBJ _SP -_15

OIITAle([ •39.?71

LOL 233,[5 VL ZO.Z03 GaL o11._Z aZL _5.51 ;ICa 106.67 SaIA 139.00 [CC .[_975 |NC 9.5115 Vl [9.465

LOP 359.94 VP _,519 GAP -9._4 AZP 00.09 TAL •99.4? TAP 34•.1_ RC4 107.90 _PO 170.10 V| 54.813

GP I,.HI ZAL 151.11 ZAP +l.•, ITS 358.15 ZI£ 1_0._5 It| G•.|7 ZAC 89.H5 [?( £71.55 CLP -60.44

0LA ?.39 NAL 70.15 /A0 15_.7 V_L 1•.99_ PTH •.95 VNP 4.•?50PA 97,04 NIP 100.69 [CC 1.7597

L-| TIN| |NJ LAT IN| LONG |NJ RT ASC ZNJ A_ITN IN| TIN| P_3 CST T|N |NJ [ LIT ]NJ [ LONG

Z645.9• -17.17 1'0.67 SOI.5G 9_._ 14 ZO •l _45.9 -[5.74 GZ.SO

4H!0,l| 1_.05 _1_._] 503,9G 1_8.47 J4 4_ 3] 4,,9,8 |5.77 ZOJ,Z_

Z971.|9 -•9.59 50.30 _98.3• 99,17 I d4 44 177_.[ -ZG.9? 41.85

4570.50 _0.15 190,50 _0•.81 97,44 1_ 5 9 99?8.6 16.91 18[.19

• 199.97 -_•._6 91.99 307.5• 101.9_ Z 97 9 1599.4 -50,[? [[.71

4900.|e ,9.59 175.4,4 501.|9 64.5• l? O !! 9790.• 19.97 _66.38

N]D-COUM_ [_CUT|_ ACCURACY ORBIT OET[RMINATI_ ACCI_IEACY

SOT 510,• _ 461,? $93 3•0.8 ST 1T•.5 SR Z64.5 $3 564,5

RRT -.L_H_ RRF -.5534 NTF .97?4 CNT .[391 CR$ -.8615 CST -.6888

T01.9 R•9 .9050 RI$ -.9995 L34 6Zl.0 NSA ,I?9.8 SSA _1.a

S_J 954.5 _v_ 45J,3 ?HA J�|,?B EL| Z_9.? [LZ 164.9 ALP _5+74

LAUNCH OAT[ NAY 14 111414 FLI_T T|R 14.00 _RRZV4L 0AT[ MUG 6 J964

;¢[LfO_[NtR_¢ CONIC

WL 151.Z£ LAL .IX)

RP |_I.H5 b_P -9.30

_C 71.940 GL -15_|4

PLAN_?OC(NT_¢ CON|¢

C3 44°3H5 V_L _,_3

LF_H AZNTH LM_N T|_

9O.00 •5 40 |

_O,OO 19 •9 91

JO0.O0 I • 4t

I00,00 14 45 53

110.00 • •4 30

110,_ 15 44 35

OIITANC[ 141.1_1

_O1. _35.,5 V¢ _0,11_1GAk -|1,01 AZL 05.90 _C_ 100.#4 S_A

LOP 343.11VP M,_ GAP -•.15 MZP I_.?$ TML 299.41 TMP

GP 15.34 ZAL 19?.01ZAP 9_,5• [TS 357.90 ZA( 150.79 [TE

|39.04 [CC .,•191 |k'C 9.S050 vX [9.46_

345.91RCM 109.19 _PO 169.90 v£ 54.8[0

?1.H5 ZAC 90.5[ [TC _?_.06 CLP -65,6[

DLA I°0| IAL 7_,14 RAD _5_,7 v_L 11,075 P?H 1,35 VNP 4,J_4 OPA 57._0

L-i TIN| IN| LAY IN| k(_IG IN| RT ASC IN| AZNTH IN| TIN| POCST TIN

• eSH.50 -•1.99 141.44 SOl,J9 J_J.OO •4 •9 56 ZO•H.6

4040.?4 19.19 I_.51 503.9• I_.Y• 14 49 51 4•40,7

1395.50 -_P.51 40.10 )07.04 00.H? | 47 98 1759._

491W.H 1,0.4• 190.£5 90•.?? |?.iS IS 0 •Z _589.0

fill.ST -31.04 50.•5 907.00 10•.61 • 59 49 1518.4

451NI.0§ Z3,J5 174.19 $O1114 $4,75 IG 5? 54 9?99.0

OIYP(R(NT|AL ¢OII_CTIO_

TO( -o1•H4 TN4 -.1413g TC5 -.0| ?| 0AU .l_J0

RO_ -.1111 PNIA .L_)G4 RC9 .I707 FAU .|•_40

FD(-I.13H? FNM-•,DO|5 FC5-•.5•50 0SP 1011•

BO( .9091 M4 .4959 8C5 .•?J5 f$_ -10S9

RaP 90.Z, £CC 1.7306

|NJ [ L_T |NJ Z LONG

-15,48 61,09

16,07 Z01.g?

-,_.?0 40.S9

17.21 1_.91

-29.9? Zl.64

ZO,Z5 16_.90

ORI|? O_T(RN|NA?|ON ACCURACY

3T •03.9 511 147.9 SS 594,Z

CRT .3909 CR$ -.8546 C5T -.?695

L5A 650.2 NSA 181.5 $S_ [1.1

(LI 166.8 (LZ 178.4 ALr 60.1_

NX0-¢O_tI_ £_[¢UYfoN 4¢CUR_CY

_GT 5115o? SCIt 4H0.? SG9 954.4

SC_ 750.8 1_9 .•GO_ R!9 *.698_

SGI _•1.6 SG• 4•1.0 THA |5_.91

t059



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAb_NCH DATC NAY 14 I_4 IrL|G_NT TIN[ ||.00 ARRIVAL OAT[ AUG il 1964

H£LIO([NTRIC CCRI1C

RL ]51.Z£ LAL .DO

R? 108.R! LAP -3.$9

nc e0.Jlz 0L -15.SI

PLAN(TOC[NrRIC CONXC

C3 43.aSO YHL S.S,_

LNCH AZNYH LNCH TII_

gO.O0 ,$ 44 17

90.00 13 'Z 57

_OO.O0 I IZ 33

100.00 14 41 13

!10.00 Z Z? 50

110.00 15 4£ ,e

O|FFCRI[NT|4L C._Q_[CTI(_N,8

Y0[ -.I?ZS fR4 -.?£9¢ TC3 -.0851 IAU .1755

NO[ *.ZS?t RRA .,114 RC3 .ZlU FAU .1_58

F0[*1.3791 FRA-I.I061FC}-I.i�S4 90 137t

NO[ .3103 MA .?599 8¢3 .Z_3 FIP -1147

OISTANC£ Z41.715

LOL 733.73 VL Z_.787 GAL -!1.?0 AZL 9).88 HCA 113.01 _qA 188.07 £CC .Z,0Z3 INC 3.8180 vi _1.465

L_ 3dl8,_# VP M.53J GAP -7,08 AZP _8.58 TAL 735,35 TAP 348.$6 RCA 108.4J APO 188.64 VZ 34.077

GP 14.07 Z4L 157.4_ ZAP 71.4_ IT8 358.51ZA[ 180.10 [Y[ 17.10 ZAC 81.Z7 [TO ZYZ.51 eL? -YO.S9

0LA 8.48 9AL ?0.30 lA0 85M.7 V[L 1_.8$4 9TH 7,$4 VHP 6.0OZ DPA 38.$1 RAP 85.6_ [CC |.?_1?

L-1 TIRE JNJ LAY |NJ LONG |NJ RY ARC |NJ AZNTH ZNJ TIN( PO CST tin IN| 7 LAT IN| t LONG

7811.00 -78.1_ M.19 $0f.90 99.50 74 77 48 _011.1 -ZS._t 59.88

4857.0_ 18.41 710.0_ 303.35 M.8? 14 4_ 49 4757.0 16.38 £01.66

7339.8J -,9.18 47.00 307.83 100.48 1 $J 37 |738,S -76.47 $9.S$

4589.54 70.69 1110.91 _07.81 67.f3 15 5? 53 3899.5 17,51 113.56

,105.75 -$1.11 79.18 301.74 103.t_ 3 t 53 1503.Z *Z8.68 70.58

4407.88 74.11 174.7tj 301.Z0 65.00 18 55 54 M07.8 70.54 167.44

NZ0-COUmK [XI[CUTZON ACCI)RACY C_e|T D(T[RNZNATION ACCURACY

$GT 84_.8 _ 477.5 $83 577.0 SY 747.2 SR 730.t $S 6£3._

_T -.4OO0 m_F -.8,94 RTF .8317 CRT .4080 CR$ -._453 CST -.8770

818.? R_3 ._34X) lI3 -.?174 LSA 68}.0 _SA 18_.0 SSA _O.8

_81 708.1 J_ 410.5 THA 154.88 ELI 780.8 [LE 181.4 ALF 41.45

LAUNI_H OAT[ NAY 14 IH4 FLIGHT T|N( _.00 ARRIVAL DATC AUG 10 1964

HI[LZO_[NYRIC CONIC

R_ J51.,7 LAk .00

RP 10R.?9 LAP -5.39

RC 8_.179 GL -J8.11

P_AN[TO¢gNrR|C CCNIC

C3 43._07 VHL 8.5910LA 5.9| RAL

LIACH AZNTH LIACH TIN( L-I Till[ IN| bAT

90.00 ,3 41 311 _198.71 -_,5f

_O.O0 13 70 15 4183.11 10.89

100.O0 1 18 45 ,$£1.?0 -77.94

1_O.O0 14 _P 45 4810.37 _N

110.O0 • 31 30 _?.78 -31.58

110.00 15 40 50 44J?.O_ 74.37

D|_[R[NTIAL CCIIfll[CT|_l_1|

TO[ -.,_49 YRA -._O74 TO3 -.1111 8_J .1879

NO[ -.,36R mtA .7137 RC3 .3013 F_ .14115

FO[-,.O_NI FRA-7.I??5 FC3-_.8578 Blip 17_J

80£ .$_50 MA ,8504 8C$ ._11$ FSP -I_?

O|8TANC[ 755.133

LOI. ,35.Z$ VL JIt.£87 GAL -11,59 AZL _$.?_ /'K:A 116.18 1/44 118.84 [CC .71887 _NC

LOP 349,41 VP _1.53_ GAP -1.58 AZP _J.$_ TAL _5.11 TAP _51.78 RC_ 108.56 APe)

GP |4.90 ZAL |58.1_ ZAP 78,_1. IT8 $58.78 ZA[ 159,?8 EYE _7.8) ZA C 91,97 [TC

$.???Zl Vl 78,465

169,38 VE 34.835

773.10 CLP -76.Z0

_.00 NA0 85M.8 V_L 1_.83_ PTH 7.$4 VHP 3.910 0P4 38.18 RAP 8,.94 £CC 1.717_

IN| _ |NJ RT AIC IN| AZNTH IN| TIN( POCST TIN IN| Z LAT IN| E LONG

I_._ )07_86 100.10 74 31 51 1895.7 -74._3 58.65

• 10,75 _03.45 88._3 14 41 18 4785,6 18,88 703.36

48.8? 30?.$8 101.08 I 55 77 1771,? -76.15 58.34

181.10 30_.9E 68.18 15 55 36 4010,4 17.87 184.Z2

7?.tt_ 3OI.48 103._7 3 6 18 1487,8 -78.33 19.49

1?5.3d 301.$3 85.78 18 54 ? 3917.1 70.83 187.99

N;0-(_I, NllJ_ [)_CUTi(_4 ACC_ACV (_R'SZT O[T[RNINATION ACCURACy

8GT 759,1 8TM 483.? SG5 395.7 ST 787.? SR ,17._ SS 848.Z

RR? *.4784 RRF -._18 RTF .7170 CRT .4_O0 CRS -.8357 CSr -.8678

$_ _00._ R_3 .7085 R13 -.7780 LSA 717.2 NSA 181.9 IRA Z0.5

S_| _0_._ SGZ 399.9 THA 15?.14 ELI 517.8 EL| |73.4 ALF 78.08

LAUNCH OAT[ NAY 14 1984 FLIC44T TIN( +)0.00 ARRIVAL DATE AU& IZ 1_64

H[LIOC(_TRIC CONIC

RL |51.77 LAL .00

RP 108.?e LAP -3.57

RC 85.458 GL -18.67

PbAk_YO_[NTRIC CONIC

C3 4E.184 VHL 8.53_

LNC_ AZNTff LN_ TIM_

I)O.00 73 53 ,7

90.00 15 17 43

100.00 ) _1 18

100.00 14 58 77

IIO.00 Z 3S $7

il0.00 15 38 44

OIFF£R£NTIAL C(_'N(CTIOql

TOE -.Z818 TRA -,8783 TC5 -.74,8 8AU .,_/'7

ROE -.7110 RN_ .7141 RC5 .5148 rAU .14000

FD[-Z._04_ FRA-_.,740 rC_-7.9558 88P 7138

90£ .35,0 BRA ,9050 8C5 .3973 FRP -17_

01STANCE 781.517

LOL Z33.Z3 VL 78.771 GAL -11.47 AZL 85.87 HCA 11_.35 SNA 158.81 [CO .Z]?Z_ 1NO

LOP 357.84 VP _1,5_8 _AP -I,05 AZP 8|.10 TAL 254.76 TAP 554.10 RCA 108.66 APO

_P 15.50 ZAL 15_.48 ZAP 81.78 [YS 1.13 ZA[ 150.85 IT[ 103,04 Z4C _7.63 £YC

$,_?|4 Vl 79.465

168.86 VZ 34.843

Z73.8_ CLP -81.48

DLA 5.51 RAL ?0.88 RAO 851141.8 V[L 17.811 PTH Z.55 VHP 5.848 OPA 58.?_ RAP 80._6 [CC 1.?088

L-| T|N( IN| L4Y |NJ LONG JNJ RT ARC IN| AZNTH |NJ TIN( PO CST TIN |NJ E LAT IN| Z LONG

,574.87 -76.37 85.t_ _07.49 |00.71 74 38 7I 1874.8 -EA.6Z $T.$g

4875,_7 19,88 711.57 _03.63 68.51 14 38 58 4775.? 17.01 704.10

750A.08 -7?,70 45.4| _'_07.70 101.71 1 59 A3 170A.I -25.01 37.15

4671.68 E1.75 18_.37 305.11 88.4? 15 55 79 40_1.7 18.14 184.81

ZO_1.81 -31.30 78.87 508._4 104.51 3 10 A I471.8 -Z8,89 18.$8

4478.M 74.84 175._ 101.54 65.53 18 57 50 $876.7 Z1.13 JGg.$?

NZ0-COI_[ [wlrCuTION ACCI_ACY C_I'8|T O[TERN|NATION ACCURACY

SGY 87_.7 8GR 488.8 SG5 A08.8 ST 539.0 SR 193.? IS 671 .9

RRT -.5414 /mr *.8908 RTF .?780 CRT .4955 CR$ -.8757 CST -.8980

SG8 999.9 RY) .1837 RI3 -.8189 L$A ?55.4 NSA 181.1SSA Z0.I

$81 87J.0 SG7 388.Z THA 158.75 CLI 558.0 EL| 180.5 ALF 19.97

LAUNCH DAT£ MAY 14 18_4 FL|G44T T|NI[ 9Z.00 ARRIVAL DATE AUG 14 1_64

H(LIO_ENTRIC CONIC

RL ISI.Z£ LA_ .00

RP 108,73 LAP -3.35

RC 87.749 GL -17.17

PLAN_TO_ENTRIC C_41C

C$ 4£.7,1 VHL 8.488

LNcH AZNTH LNCH TIN(

PO.OO 0 7 3?

80.00 13 15 15

100.O0 1 ,8 19

IOO.OO 14 3A 13

110.00 • _ 97

IIO.OO 15 3? 5

DIFFER[N?IAL C_It'Rl[CTIONI

?DE -.3485 ?ha -.�S/NI Yes -.3_8S 8AU .Till

RO[ -.18?? RRA .£116 RC3 .3158 FAU .14805

r0[-,.7807 FRA-7.73_4 FC3-3.0_57 B_ p Z577

NO[ .3814 (MA .88,8 8C_ .4878 FSP °1798

OlIYAlIC£ £87.888

_OL _$.£3 VL L_J.748 GAk -11.54 AZL _$.87 1.4CA 1_.57 SI4A 1311.85 £CC ,ZI587 INC 5.9717 VL 78,465

L(_ _J5.81 VP _J.5J_O GAP -.58 AZP 87.88 TAL 734.30 TAP 356.87 RCA 108.70 Al_ 168.55 VE 34.857

GP 18.L_0 ZAL 15S.80 ZAP 88._0 [Y8 7.53 ZA[ 157.57 EYE 117.|7 ZAC 85.34 [TC Z74.11 CLP -88.67

OLA S.O0 R_ 71.73 RAO 888_,8 VI[L |_.790 PTH 7.33 v'HP 3.808 DPA 40.35 RA_ 87.8_ [cc 1.6¢49

L-| Y_N( IN| LAY |NJ _ |NJ RY ASC |NJ AZNTN |HI TIN( PO CST TIN |NJ 7 LAY IN| R LONG

7555.85 *78,17 _4._ )07,$8 101.35 0 45 I7 1855.7 -24.79 56.08

48fN1.19 70.Zl 71,.33 303.88 88.80 14 38 44 1788.4 17.55 704.88

7_85.99 -77,44 44.11 $07.07 107,35 _ 4 74 |885.? -75.48 35.8?

4833.39 _I.54 193.09 _08.3? _.78 15 51 78 4033.6 18.A? 165.64

7053._0 -31.O1 £5.81 308,07 105.17 5 14 13 1455.Z -78,61 17.23

4418,84 74.83 !76.81 3OI.88 85.87 18 51 Z _838.8 71.45 169.19

N|O-¢O_[ (1[CUT|ON ACCURACY ORS|T O(TCRNJNATION ACCURACY

8Gy _?._ _ 58J,4 883 41_.0 ST 588.0 SR 175.5 SS _1.1

RRT -.5_4 _F -.7160 RTF .8710 CRT .5138 CRS -,8100 CST -.9159

S_ !11_.3 11_3 .1844 RI_ -.8488 L$A ?95.5 NSA 179.6 SRA 19.6

S01 1048.0 887 378.A THA 161.74 (L! 407.7 (LZ J46.0 ALF 14.75

1880



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NAY 14 1964 FLIGHT TIN£ 94.00 ARR[VAL DATE AUG 16 1964

NEL|OCENTRIC CON ZC

RL 151.ZZ LAL .00

RP 10B.70 LAP -3.11

RC 9{3.049 GL -17.76

PLANCTOC[NTRIC CONIC

C3 41.680 VHL 8.456

LNCH AZNTH LN(H TINN[

t0.O0 0 8 19

90.00 J3 12 50

lO0.O0 1 31 45

100.00 1A 32 3

110,00 Z 44 40

110.00 15 55 31

OlFFER[NTIAL CCIIRI[CTIOI/

TO( -.409| TRA*I.04Z• TC5 -.4|7Z eAU .2_NIZ

RO[ -.|840 RRA .Z_tdl RC3 .5353 FAU .14685

rO[-Z.340| rRA-2,2JA? fC3-5.0J73 8SP _035

CO[ ,4407 BRA 1.0(_'5 BC3 .5352 FSP -132?

LAUNCH OAT[ NAY 14 198A

0/STANC[ 274.118

LOt. 233.23 VL 20.221 GAL -11.21 AZL 94.06 HCA 125.89 SI4A 138.40 £CC .21459 JNC A.O?95 VI 29.465

LOP 358.99 vP 36.506 GAP -.10 AZP 97.62 TAL 235.75 TAP 399.44 RCA 108.70 APO 168.10 V| 34.862

GP 18.89 ZAL 155.25 ZAP 91.68 ITS 4.00 ZA[ 155.49 [TE 119.92 ZAC 94.03 [TC 274.37 CLP -91.73

OLA 4.47 RAL 71.64 RAO 8569.6 VEL |2.789 PTH Z.32 ¥NP 3.?96 0PA 40.88 RAP 8S.Z! [CC 1.6860

L-1TIMI[ |NJ LAT XNJ L_ |NJ RT ASC IN| AZMTH IN| T_ME PO CST TIN IN| Z LAT IN| Z LONG

Z535.S2 -2S.gA 92.6? )07.31 102.00 0 50 54 1935.5 -Z3.g3 5A,?Z

4902.02 ZlD,_ 2|3._O 304.ZO 70.13 14 34 32 450E.O 17.?0 205.12

• 288.39 -2?.IS 42.75 )08.99 103.0| 2 9 32 1666.4 -25.09 34.56

4848,_8 21.86 |93.90 103,10 69,09 15 49 31 4046.4 18._2 188.43

ZO37.16 -30.69 24.31 )03.93 101.95 3 18 46 1437.8 -28.21 18.03

4447.78 23.23 177.31 3OZ.19 66.14 16 49 39 384T.8 21.79 169.85

N;0-_._LJd_M[ [;I_[CuT|ON ACCURACY C_817 0[T[RN_NAT](_'4 ACCURACY

SGT l!3t.6 _ 492.4 $83 424.Z ST 437,? 88 158.2 SS ?09.3

RR? -.4k1_97 _ -.7392 RTF .9313 CRT .SZlO CRS -.7951 CST -.9300

$C,6 1235.0 823 .1791RJ3 -.9723 LSA 939.9 NSA 177.8 SSA 19.1

SGl 1179.0 $84_ 367.4 THA 162.99 ELl 465.6 EL| 151.1 ALr 10.96

ARRIVAL DATE AUG J8 1964rklG_tT TIN[ 98.00

HELI_[NTR_C CONIC

RL |51.•2 LAL .00

RP 108.87 LAP -3.•?

RC 92.35? GL -|8.40

PLAN_TOC[NTNIC C_|C

C3 41.|44 VHL 8,414

LNCH AZMTH LKH TIN_

90.00 O JA 33

_0.00 13 10

I00.00 J 3? 42

100.00 14 2_ 34

110.00 2 SO ?

110.00 15 33 sa

OIF_[R[NTIAL C(:_RI[CTI_8

TO( -.4760 TRA-I.1253 TC3 *.3074 6AU .3887

RO[ -.1407 RRA .1993 RC3 ,3421FAU o147•8

F0[*Z,)714 FRA-2.|883 FC3-3.0063 68P 3508

80[ .4983 _A J.14•9 6C3 .8122 FSP *1327

0lSTANC[ t60.a?3

LOL 1'33.23 VL 28.1_ GAL -11.07 AZL 94.J_13 _ACA 129.97 S_A I_.14 [CC .21339 INC A.lg8• vl Z�.4eS

LOP •.17 VP 36.494 GAP ,35 AZP 67.36 TAL 233.11 TAP 1.99 RCA 108.68 APO 167.61 vZ 5A.872

GP |?.39 ZAL 114.53 ZAP _H_._I [T9 S.SS ZA[ 133.33 [T[ 1•8.14 ZAC 94.78 _TC •?A.98 CLP -98.62

0LA 3.69 RAL 7•.12 RAO 8586.8 V[L |Z.749 PTH 2.32 VHP 3.906 OPA 41.40 RAP 82.96 ECC 1.677J

L-| ?|N_ |NJ LAT IN| _ |NJ RT ASC |NJ AZNTH IN| T|N_ PO CST TiN IN| 2 LAT IN| Z LONG

• S|4,l? -21.33 81.36 107.10 10•.68 0 56 27 1914.Z -Z3.35 33.28

4918.83 20.94 214.18 304.60 ?0.&9 14 3• |9 4316.8 18.09 206.84

224S.91 -28.93 4J.31 )08.96 ]03.?0 2 15 9 1645.9 -24.68 33.]?

4880.10 22.19 194.60 104.1| 89.44 IS 4? 34 4060.3 19.20 187.29

Z019.26 -10.34 23.03 )05.68 108.16 3 23 47 1419.S -27.77 14.77

4459,73 25,39 176.[_ )0_,_£ 86,49 18 49 J? _59.? 22.16 1?0.59

NJ0-C(_U/Q&[ [RI[CUT|OI ACCURACY Cd_O|T 0(T[R_|NAT|ON ACCURACY

$GT |273._ _ 490.6 S¢3 423.8 ST 523.5 $R 137.Z $S ?23.6

RRT -.8599 _ -.739• RTF .97•3 CRT .518| CR8 -,7731 CST -.9402

SGe |364.S 823 .|768 813 -.9882 LSA 896.2 NSA 175.Z SSA 18.6

SGI 1317.1 882 356.3 T_A 16A.58 ELI 328.8 [L• 116.2 ALF 8.13

LAUNCH OAT( NAY 14 1984 FLIGHT T[N[ 98.00 ARRIVAL DATE AUG Z0 1964

H[LIC_.[NTRIC CONIC

RL 151.22 LAL .00

RP ;08.84 LAP -3.21

RC 94.870 GL -19.09

PLA_YO_[NTR|C C(_41C

c3 40.819 VHL 8.3?3

LNCN AZNTH LNCH T|I_

eo.oo o 21 2Z

90.00 13 ? 47

lO0,O0 1 44 14

100.00 JA 2? 37

110.00 2 53 58

IlO,O0 13 32 •2

OlSTANC[ 286.?$0

LOt. •53.23 VL 29.|5J GAL -10.93 AZL 94.32 HCA 13Z.04 SXA 137.94 [CC .21224 ;NC 4.3239 V| 29.46_

LOP 5.36 VP 39.4?6 GAP .?8 AZP 9?o|0 TAL 232.39 TAP 4.43 lea 108.58 APO 167.09 VZ 54.882

GP 19.31 ZAL 153.73 ZAP 100.72 [fS 7.14 ZA[ ]31.02 [T[ 131.24 ZAC 95.$3 [TC 273.54 CLP-101.Z9

0LA 3.28 RAL 72.81RA0 65_.8 VEL |2.72? PTH Z.3l VHP 3.938 OPA 41.95 RAP 80.95 [CC 1.8683

L-| T|N( IN| |AT |NJ LCIAG |NJ RT ASC IN| AZNTH IN| TIN I[ PO CST TiN IN| 2 LAT |NJ Z LONG

2491._5 -29.18 59.60 _O7.34 103.40 1 Z 55 1891.4 -Z3.09 91.76

4933.17 2|.3| 215.2| )05.08 70.89 ]4 )0 1 4333.2 18.50 20?.66

• 224.0? -28.47 39.79 )05.99 104.42 2 21 |9 |8Z4.1 -Z4.23 31.?1

4873.8_ 22.38 191._0 10A.60 89,65 iS 45 32 40?5.7 IS.8! 188,24

]999.55 -29.93 _|.62 lIDS.IS |07,31 3 29 17 1399.5 -Z?.Z9 13.A4

4472.9? 25.92 179.93 103.14 8_.89 18 46 35 3873.0 22.38 171.A0

OIFF[RENTZAL C_RR_CT|ON8

?0( -.550• TRA-I.ZO410 ?C3 -.5982 8AU .37_0

RD[ -.JIB? RRA .]_K)2 RC3 .3495 FAU .14483

FD[-Z.3878 FRA-•.|OO3 FC3-3.0931 BSP 3992

80[ .5825 BRA 1.2229 9C3 .6923 FSP -1323

LAUNCH OAT[ NAY 14 1984

/_I[L|O([NTR|C CONIC

RL |51.2• LAL .DO

RP 108.10 L_P -3.14

RC 88.986 GL °|9.64

• LAN[TO([NTR|C CONZC

C3 40.112 VHL 8.333

LNCH AZNTH LNC_ ?IN[

90.00 0 •8 S2

90.00 13 5 0

100.00 I S_ 24

100.00 |4 •5 9

110.00 3 • 24

110.00 15 30 39

D|FFEff[NTIAL C(:_I_NI[¢T|ON8

TO[ -.8•33 TRA-J.2994 TC_ -,_81 OAU .4149

RO£ *.0825 RRA .I ?_) RC3 ,3527 FAU .laD59

F0[-_.383_ FRA-2,00_| rC3-3,0343 9_ p 4470

80[ .83E3 BRA 1.3017 9C3 .7732 FSP -129?

NI0-CCUR_[ [X_CU?|C_ AC(uRACV ORBIT DETERMINATION ACCURACY

BOT 141?.5 SGR 4|?.3 8_$ 4Z0.0 ST 593.0 8R 117.6 88 ?3?.0

RRT -.94_49 _ °.7?83 RTF .8978 CRT .4994 CRS -.7419 CST -.9477

SCAB 1469.0 R•3 .|813 R13 -.6999 LSA 93?.3 NSA 172.3 SSA 17.9

881 1436.? $82 341.3 THA 185.93 [11 598.0 EL2 |01.3 ALF 5.82

FLIGHT T|N[ |_.00 ARRIVAL OAT| AUG Z| ]964

DISTANCE 292.959

LOq. 233.2_ VL 26.J]0 GAL o10.76 AZL 94.47 I_A ]_S.22 S/4A 137.31 [CC .21116 |NC 4.4852 Vl 29.A6_

LOP 8.94 vP S_,499 GAP 1.19 AZP 69,63 ?AL 231.S9 TAP 9.8| RCA J08.47 AFt) |66.5A VZ 3A.893

GP 19.07 ZAL 132.64 ZAP 104.85 ETa 6.B4 ZA( 146.63 (T[ 135.10 ZAC 98.35 [TC •73.65 CLP-]05.74

OLA 2.3? RAL 73.24 RAO 85M.3 V(L iZ.Y0? PTH 2.3| vffP 3.693 OPA 42.55 RAP 79.21 (CC 1.6801

L-| ?|N_ IN| LAT IN| LON_ |NJ RT A$C |NJ AZNTH |NJ T|M[ PO CST TIN |NJ 2 LAT |NJ 2 LONG

• 48_.73 -•4.79 56.11 101,4• 104.18 | 939 1668.7 -22.59 30.12

4991.43 21.7| 219.40 101.83 71.38 14 E? 32 4351.S 19.96 Z08.8]

• _0.49 -28.08 3_.1E 30?.05 lOS,19 Z Z6 S 1600.5 -Z3.72 30.14

4892.92 •2,_H_ I|N1_.92 101,16 70,31 IS 43 22 4092.9 20.08 189.32

|_78.29 °29.5| 20.|3 305,66 |06.|0 3 35 22 1378.3 -28.75 12.0Z

4487.88 •8.31 179._3 303.73 87.33 36 45 27 _867.9 23.01 172.33

N|0oC.X:IJII_M[ [_C_T|ON ACC_ACY CIRS|T O[?[RNINAT|ON ACCURACY

_GT 1593.| _ 46_.9 $83 4|1.9 ST 688.0 SR 9?.? $S 747.6

RI_T -.71_43 RRIr -.?9(}0 RrF .6982 CRT .4605 CRS -.?003 CST -.g534

$GB 1835.9 R_3 .1972 RI3 -.9081 LSA 991.A NSA 169.? $8A ]?,2

$GI 1_01.3 9GZ 334.4 THA 167.16 EL| 867.S EL| 86.5 ALF 5.93

1961



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAU4_H DATE NAY 14 19t4 FLIGHT Yll_ IOZ.O0 ARRIVAL OAT[ AUG 24 ]964

H[LIOC[NTmIC CONIC

RL ISl.Z£ LAL .00

RP IO0.S? LAP -3.07

RC ffB._k_l GL -ZO.SI

'LAN(TOCENYNIC CONIC

C$ 3B,435 VHL G.Z96

LNCM AZNTN LNCH ?I_

BO.00 0 3? 9

90.00 13 I SA

IO0.00 1 5g ZO

100.00 J4 ZZ 15

110.00 3 9 30

I|O.O0 13 te 44

DIFFERENTIAL C(]QRI[CTIONS

TOll -,?043 TRA-I,_i4_ TCS -,?705 8AU .45_?

ROE -.0e69 mwA .1_ RC3 .$564 F:U .13375

FD£-E.$?ZO FRA-I.909Z ¥C3-Z.SGA? BJLP 4950

80[ .?071 DR& l,_?_ 8C3 ,¢544 F$P -IZ?I

LAUNCH 0AT( NAY 14 IN4

DISTANCE 299.161

LOt. 133.13 VL Zl.065 OIL -10.63 AZL 94.6Z HCA 138.40 SNA 137.15 ECC .21013 [NC 4.6Z33 Vl 19.465

LOP ll.?) VP 35.434 GAP I.§0 AZP a$.54 TAL Z30.?I TAP 9.|1RCA 108.33 APO 165.97 VZ 34.905

G? IS,SZ ZAL ISI._ZAP 101.?0 (TS 10.t4 ZA[ 141.24 [Y( |_8.50 ZAC 97.24 [TC ITS.90 CLP-109,93

DLA 1.00 NAL 73.0t RA0 65_1.5 vlEL 12.M9 PTH 2.31 VNP 3.950 OPA 43._4 RAP T?.?5 ECC 1.6523

L-Z TIRE INJ LAT INJ LONG INJ RT AS¢ |NJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LAY INJ Z LONG

E419,95 -Z4.SZ $t.11 $0?.50 104.97 I 1? 49 1059.S -12.03 49.36

497E.E1 ZZ.|5 217.76 306.5_ ?I.gO 14 14 47 45?2.Z 19.47 210.1!

2174,15 -15.59 31.40 307.$? 101.00 Z 55 55 157_.S -_5.15 20.45

4?IZ.St •3.40 l_l.Zl 305.1$ ?0.15 15 40 S? 4112.5 Z0.5? 190.56

1955.Z£ *•9.01 11.5f 505.H 101,95 5 42 5 1555.Z -Z0.13 10.50

4504.t_ •1.73 J11.06 _04.47 t7.11 10 43 49 5904.9 23.51 173.59

NID-_IM[ (X[CUT|OI ACCURACY (_EIT D£TERNINATION ACCURACY

_Y 1?09.0 _ 47?.0 $G3 401.$ ST 74Z.9 M ??.£ S$ ?50.n

R_T -.?ZI5 _ -.0140 RTF .9059 CRT .S766 CRS -.$105 CST -.9579

$G6 1774.5 /rt$ ,1935 RJ5 -.914• LSA 1031.4 NSA 107.0 9SA 16.3

SGI 1744,? _ 513,t THA 168.19 ELI 743.3 (LZ 71.5 ALF Z.Z6

IrLIG_,IT TIMIE 104,00 ARRIVAL DATE AUG 10 1964

HIlL IOCENTRI C CGNIC

RL "151.£Z LAL .O0

RP 101.51 LAp -£.91

RC I01.0_0 GL -Z] .0£

PLAN_ TOCrNTR | C CONIC

C3 31).1_0] VHL 0.•1Jl

LNC/.I AZNTH LNCH ?|RE

DO.00 O 40

00.00 I_ 51 tZ

!00.00 £ 0 Ill

100.00 14 19 10

110,00 ] 1? £4

110.00 IS _9 31

0/FIrER[NT / AL CQI#I[C Y 1 ON0

1'0[ -.7005 TRA-I.4405 TC3 -,9_4 9AU .41t?

RO£ -.03t6 #RA .ISIS Re3 .3514 FAU .13008

F01[-_'.39£0 FRA-i.?9£4 Irc]-z,l?l_3 DIP 5449

00[ .7194 8RA 1,4540 IC3 .9_43 FSP -]_

DISTANCE $05.55?

_0_ _33._] VL _1.018 OAk -10.4_ AZL 94.10 HCA 141.59 Ml& 1_.?? [CO .•0917 INC 4.00_6 vi _0.495

LOP 14,91 VP _J.410 GAP I,H AZP 119,£] TAL _£9,79 TAP I1.]t RCA 100.17 APO 105.31 VZ 54.916

G? _0.19 ZAL 150.77 ZAP lid.f3 ITS 1_.00 Z&[ |43.8S IT[ 140.99 ZAC 99.ZZ [TC _76.10 CLP-IIS.89

OLA .94 RAL 74.00 RAO t5M.5 'rilL _E.1'_ PTH _._O VHP 4.03_ OPA 44.00 RAP ?6.56 ECC 1.64_Z

L-J T|N[ _NJ LAY |NJ LONG ;NJ RT A0C |NJ AZNTH _NJ TIRE POCST TIN INJ _ LAT INJ _ LONG

_410.49 -£5.79 94,_ 307.?5 105.13 i £t 33 1010.5 -11.39 46.44

4_,.11 L_.I3 _1t.34 307.11 7•.34 I4 _I 58 4596.1 ZO.O5 Z11,05

_149.1'0 o£3,06 34.41 307.33 10t.97 Z 45 56 1643.? -ZZ.SO Z6.61

4715,|4 _3,90 IH.?I X)I,I? ?1,49 15 M 12 4135.1 ZI.IS 191.99

19_t.94 -_1.44 II,?? )01.09 109,1_ 5 49 34 15_t.9 -15.47 8.85

45£4._ £?.23 II£.M 305.31 68.52 10 4I 55 39_4,? _4.09 174.64

RIO-COURSE [X_CUTIGN ACCURACY ORBIT O[T£RNINATION ACCURACY

$G? 1954.1 _*R 47_.9 SG5 $09.0 ST 0_4._ SR 5?.Z SS 770.3

RRT -.?]65 II_ -.8]_1RTF .9115 CR? .1904 CRS -.4415 CST -.9611

1915.9 1_3 .I_9Z RI5 -.9107 LSA Ill?.4 NSA 164.0 SSA 15.3

$GI 1987.9 SGZ 314,Z THA 169,06 ELI 0Z4.5 ELI 56oZ ALF .76

LAUNCH OAT[ NAY 14 |_64 FLIGHT TIN[ 100.00 ARRIVAL OATE AUG 18 1964

N[L|O_ENTRIC CONIC

RL 151.ZZ LAL .00

RP 100.90 LAP -Z._9

RC I03.931GL -21.90

PLAN[TO_ENTRIC CONIC

C3 30.037 VHL 9.Z32

LNCH AZNTH LNCH TIN[

R0.00 O 31 43

90.00 1_ 54 13

100.00 _ 10 3

JOO.O0 14 13 35

llO.O0 ] Z0 15

JlO.O0 15 _] 5_

DISTANCE 511.4t9

LOt. 235.25 VL Z?.907 GAL -ID.Z9 AZL 95.01HCA IA4.?f SNA I3G.3S ECC .Z0025 INC $.DO�Z vl 29.465

LOP I0,J0 VP _,514 GAP 2.5Z AZP 85.90 TAL 120,?? TAP 15.54 RCA 107.90 APO 164.?S VZ 34.919

GP ZI.S9 ZAL 149.55 ZAP 115.44 ITS 14.75 ZA( 141.4t EYE 142.07 ZAC 91.55 ETC Z70._6 CLP-II?.60

0LA -,04 RAL 7_.50 RA0 05_._ VEL IZ,657 PTN Z.30 VHP 4.129 OPA 45.09 RAP ?5.G_ [CC 1.6391

L-I TIN[ INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO C0T TIN INJ Z LAT INJ Z LONG

1377.79 -£3.1? 91.09 300.01 100.?$ I 56 Zl IT??.8 -20.65 44.31

5014.07 •5.11 ZZ].ZO 301.04 75.51 14 17 3? 4424.1 20.70 _13,4Z

1119.40 -•4.41 51._ 307.59 |07.91 Z 5] 10 ISIS.S -Z1.?5 24.39

4701.$3 14.40 ZOI.41 30?.0Z ?•.Z$ 15 54 56 4101.6 ZI.O0 193.60

1901._0 -•?.?0 14.|6 500.20 110,70 5 ST 57 1302.0 -Z4.T0 T,O4

4547,09 E?.IZ 1t].$4 300.51 09.Z9 16 59 51 3947.9 24.?5 176,12

0ZFfERENTIAL C_[CTJON_

TOE -.0773 TNA-I.SZO9 TC] -.9431 BAU .5•47

ROE o.0109 _A ,l]Al? RC5 .3_14 rAU .1Z555

FO[-Z.3•Z0 FRA-I.0NI FC3-Z, T530 BSP 5111

60[ ,0774 MA I.S_tNI 9C5 |.0103 FSP -1117

LA_N 0ATE MAY 14 II)_i

H(LIO¢(NTRIC CONIC

• L 1S1._| LAL .IX)

R? 101.40 LAP -£.70

RC 101.£?0 GL -ZS.O_

PLAN[TO¢[NTRIC CONIC

CS 38.590 vHt. 0.•10

LNCH AZNTH LNCH ?IN[ _-| TIRE |NJ LAT

_0.00 I '9 L_ _341.05 -L_Z.4_

_0.00 IZ 49 13 S057._O _$.84

I00.OO • •ill 13 L_0410.41 -_3,$t

IOO.00 14 II ? 4793,II •5.10

I10.00 5 ]1 11 IS?O.l_J -t?.O0

i10,00 13 L_O 341 4575.17 _1,41

0IFFKR[N?IAL C(=RR[CTIONI

TO( -.9731 TRA-I.S_'_O TC]-I.0L)0I 9AU ,5597

ROE .0£14 RRA .I£57 RC5 .5059 FAU .11370

F0[-0._9$0 rNA-l.S40$ FCS-•.0104 ISP 039J

00[ .9733 8RA 1.5_74 0C3 1.0035 FSP -lid0

NI0-C(_IR_M[ [XJ[CuTIC_ ACCURACY (31tBZt DETERMINATION ACCURACY

SGT 1997.Z SfA_ 4M.3 $G5 575.5 ST 909.0 SR 41.0 SS 780.Z

RRT -.?480 R_ r -.949P RTF .915• CRT -.ZZZ8 CRS -.0156 CST -.9645

SG8 L'051.3 RZ5 .ZZ54 RI5 -.9Z!0 LSA 1181.1NSA 1SZ.6 SSA 14.1

SGI Z021.4 $C_ _05.? THA 169,01 ELI _09,9 EL_ 40 .T ALF 179.4]

FLIGHT TIN[ 101.00

01STANCE 517.018

ARRIVAL OAT[ AUG _0 1964

L_ _33._3 VL •?.914 OA_ -10.11 AZL 95.15 HCA 147,95 $44A 155.96 [CC .20740 INC 5,1513 VI Z9.465

LOP _1._9 VP _,]5t GAP _._? AZP 05.53 TAL Z•?.?_ TAP 15,07 RCA 107.?$ APO J64.11 v_ 34.94J

GP •3.]1ZAL 140.J9 ZAP 11t.31 (TS I?.ll ZA[ IS9.11 £T[ I44,13 ZAC 100.69 £TC Z76.37 CLP-IZI.09

0LA -I,J? NAL 70._Z RA0 $SE41.3 VI[L lZ.047 PTH Z.30 _,lp 4.244 0PA 40.34 RAP T4.90 £CC J.634T

_NJ LONG INJ RT A$C /NJ AZNTH INJ TIN[ PO CST TIN INJ Z LAT /NJ Z LONG

4t,_ 308.]? 107.70 I 4? Zill 1741.1 -19.70 41.90

• 15.43 309.1_ 74.•5 14 13 51 4437.3 21,43 113.57

50.04 507.91 108.tZ 5 5 56 1400.4 -Z0.88 ZZ.36

ZO$._ 308.75 75._0 13 51 0 4195.Z ZZ.36 195.TZ

!Z.70 301.30 J11.t0 4 ? 16 IZ?0.T -15.80 S.OG

185,t4 507.51 ?0.24 IS 50 51 39?5,7 13.51 177.91

N|0oC(_I_M[ [X[CUT|¢N ACCURACY OilOIT 0[T£R_INATION ACCURACY

9ST _|5t,_ _ 4tt.S $G5 55?.• ST 100Z.5 SR 41.8 S$ 793.1

_T -.?999 R_ r -.0081RTF .9110 CRT -.?9?0 CRS ,6394 CST -,96TZ

SG_ ZJI9,5 RZS .1409 RI3 -.9139 LSA I168.? N$A 161.Z $SA IZ.9

SGI Z160.9 0GZ 199.Z THA 170.40 EL1 |003.1 ELI 25.Z ALF 178.10

190Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH OAT[ NAY I• 1984 FLIGHT TIN[ il0.D0 ARRIVAL 0•T£ SIP I 1964

_[LIO¢[NTmIC CONIC

RL 151.ZZ LAL ,DO

Re J0#,•Z LAP -Z.67

RC 108.515 GL -25,30

PLAN[TOC£NTR|C CONIC

C3 58.444 VffL $.200

LNCN AZNTH LNCH TIN[

00.00 I ZI 5#

90.00 11 •) )

100,00 Z •Z 9

100.00 I• 5 35

110.00 3 47 4•

I10,00 16 11 29

OIFF[R[NTIAL CQQR[CTJ_

TOE-I.08)) TRA-I.S&J• TC3-1.0890 8AU ,190•

NO[ ,0SPI RRA .10111NC$ .Silt tAU .10915

FO[-Z.Z6•7 fRA-I,40(HI FC$-E.4580 OJdP _N_

80[ 1;08•9 MA |.89•9 8C) 1.1498 Flip "1078

O|STANC[ 3Z).•25

LOt. 213.Z3 VL 2•.859 GAL -9,92 AZL 95.5• 14CA 151,14 SNA 155.5• [CC .20660 INC 5.5408 vJ 29.465

LOP 24.49 VP 38.)28 GAP 3,01 AZP 85,14 TAL 226,60 TAP 1•.•4 RCA 10•.54 Also 163.54 VZ 34.953

GP 2•.9| ZAL 146.61 ZAP 120,79 [T$ 19.81ZA[ 136,?1 [T[ 145.11 ZAC 10Z,29 [TC 276,•5 CLP-124.16

0LA *Z,49 RAL 77,15 RA0 6568.5 V[L J2.641 PTH 2.29 vNP 4.5•8 0PA •?,90 9AP ••,58 [CC 1.6327

L-[ TZN[ ZNJ LAT |NJ LCI4_ |NJ 9T ASC ;NJ AZNTH IN| TIN[ PO CST TIN IN| 2 LA T IN| Z LONG

Z199,Z0 -Z|.53 46.91 304,84 108.85 2 0 1? 1699.Z -18.•6 $9.$4

5097.51 24.56 ZZS,IG 110.51 75,•4 1• 8 2 ••9•.5 ZZ.5Z 118.20

ZO•O.5S -ZZ.?6 17.42 )08.$7 108.91 ) 16 9 1440.5 -]9.94 19.85

• 83|.•0 25.82 20_.11 )_0.|4 74.39 15 26 6 4211,4 13.45 198.23

1B39.14 -26.08 10.41 )OS.94 111.92 4 18 19 1215.2 *21.•5 Z.84

4609.•7 19,13 188.1t )08.H 71.4• 16 3) |9 •009.5 16.41 180.15

NI0-COUR'_rd[ [W[CUTION ACCURACY C_BIT 0[TERN_NATION ACCURACY

SGT 2277.8 $C_ •67.0 SG5 )38.7 ST 110_.8 SR 62.1 SS 806.0

RgT -.768) Rm r -.8856 Rr_ .9298 CRY -,9•99 CRS .932) CST -.9696

$G8 Z$ES.O RE) .9607 R15 -.9253 LSA 135•,9 US• 180.5 S$A 11.5

SGI Z_06.Z _ 295.Z THA 170.90 [41 1104,5 £42 11.4 ALF 1•6.84

LAUNCH OAT[ NAY _4 J984 FLIGHT TIN[ il2.00 ARRIVAL OAT( S(P 5 ]964

I"I(LIOC[NTRIC CONIC

RL 151.ZE LAL .00

RP 108.38 LAP -2,55

RC JIO.91HI GL -E9.98

PLAN_TOC(NTNIC CCN|C

C3 39.536 VPIL 6+_108

LNCH AZNTH LkI_H TIN(

90.00 I 57 •3

90.00 12 35 IO

100.00 2 5? 12

100.00 |) 58 35

110.00 • 1 •

I|0.00 15 11 I£

0XS?AN(:£ )Z�.aI0

LOL 133.13 VL Z7.110Z GAL -9.73 MZL 9S.90 H(:A |94.33 _WA

LOP 17.1_ VP 38.19/! GaP ).34 AZP 94o68 TAL ZZ5.•• TAP

GP 18.89 ZA_ |4•,0_ ZAP JE_.8) [?8 ZZ,�Z ZA[ |34.Z0 IT[

135.10 [CC ,Z0586

19.77 RCA 107.19

145,59 2AC 104.Z8

DLA o4+08 RAL 78.11 RRD 8)_.5 VI[L 1E.641 PTH 2.30 VHP 4°)38 DPA •9.8?

L-| TAN( |NJ LAT |NJ lONG IN| RT ASC IN| AZNYH IN| TIN( POCST TIN

2250,1• -Z0.•5 •).78 _O9.48 110,01 2 15 16 1650.?

5|•?.19 25.36 Z29,)7 )|Z,EO ?6.97 14 1 ? 4547.2

199•.•8 -ZI,_ 24,4• 308.9? 11J.11 ) )O 26 169•.S

4878.641 26,85 ZO9.A8 311,85 75,9) 15 19 5• •278,?

1794,51 -2•.98 7.76 307,d6 114,13 4 30 59 IIg_,S

• 851.41 30.10 191.13 310.76 ?Z.98 16 28 4) •051.4

01FFER[NTIAL CCWRECTION9

Y0[-1.2095 79A-1,7295 TC3-1.1•9• BAU .6112

NO[ .0991 lIRA ,0895 NC3 ,397• FAU .10IS)

r0[-2,2•08 FRA-I.Z781 FC)-2.1785 BSP 7314

80[ 1.2136 8RA 1.1)19 9C3 1.Z(351 rip -IOZl

N|0-C(:XJII$1[ [XI[CUTZ(_q ACCURACY

SGT |•IS.6 8GR •?Z.5 SG) )|9,)

Rft? -,1?49 R/II r -.90Z) RTF ,9211

1481.• RE) ,1811 RI) -.9266

$GI Z4••.G SGE 195.2 THA !?1.16

INC 5.895? vl 29.•63

Also 162.91 V2 3•.966

EYC 278.5J CLPOJ2•.46

NAp •3.9• [CC 1.6342

|NJ 2 LAT IN| Z LONG

-1•o51 36.52

25.12 ZZl.50

-18,60 16.99

24.•5 201.57

-21,50 ,3•

2•.48 182.93

ORBIT 0[T[R_iNATION ACCURACY

ST 1216.0 Sit 95,• S) 823.3

CRT -.98•4 CN$ .9902 CST -.97Z2

LSA 1462.8 NSA 180,8 SSA 10.0

[LI 1219,6 £LZ 16.8 ALF I73,57

LAUNCH OAT[ NAY 14 J964 FLI6H1 T|N( 1J4.00 ARR1VAL DATE SEP 5 1964

H[L|C_[NTR|C CONIC

• L 151.12 LAL .00

RP 108.34 LAP -Z,•Z

RC 113.Z01GL -Z8.9•

PLANI[TOC[NYRJC CONIC

C_ 38.967 VHL 6.242

LNCH AZNTH LNCH ?|)11[ L-J TIN( IN| LAT

90.00 1 56 41 2|93.45 -19.05

90.00 12 23 18 9210,10 26,26

100.00 5 15 11 19•0,18 -ZO.Z9

100.00 13 49 29 49_1.60 27.5?

110,00 • 16 5? 1•46.91 -23,61

110,00 13 4 IS 4704.•1 )|.|0

0IFF[R£NTJAL C(_RR[CTION$

YO[-I.5_�l TRA-|.?951

RO[ .1••9 RRA .0_8

F0[-2.21•• FRA-1,1389

80[ 1.3871 9RA |.798•

OJSTANC[ )55.816

LOt. 235.23 VL 2•,••4 GAL -9.55 AZL 96.)• HCA 157,52 )NA 154.65 [CC .20518 IHC 6.)439 vl 19,465

LOP 30,88 vP )8.188 GAP ),85 AZP 84.13 TAL 224.21 TAP 11,75 9CA 10•.02 APO 162.28 VZ 54.9?9

GP 29.39 ZAL 141.•) ZAP 12•.38 [iS 26,56 ZA[ 11].50 IT[ 1•5.66 ZAC 106.75 ETC 2?8.58 CLP-130._O

DLA -5.99 RAL ?9.27 RA0 65641.5 VEL 12.662 PTH Z,50 VHP 4.•53 0P• 52.36 RAP •3.52 ECC 1.6413

|NJ LONG IN| RT A$C IN| AZNTH |HI TIMI[ PO C$T TIN IN| 2 LAY IN| 2 LONG

40.|5 5|0,35 111o35 2 33 14 1593.• -15.99 31.91

211.9_ )14,14 •9,00 13 52 8 4610,1 24.4? 223.?3

20,99 )09.80 111,•5 5 4• 32 |540.Z +1?,08 15.68

21_.69 31•.04 77,96 15 I1 47 4338.6 25.63 205.43

4.73 )08.21 115,•6 4 46 4 IIA6.8 o19.99 357.46

194,_N_ 511.06 75.05 16 22 38 410•.? 26.74 186.56

N|DoCOUR$( £X[CUT|ON ACCURACY (_i'81T O[T[RN|NATION ACCUR•CY

TC3-1.190? OAU .6491 $GT 2551.6 SGR •8Z.Z SG) Z97.) ST 1343.6 SR 157.6 SS 841.?

NC) .36•1 FAU .09267 R�T -.?769 RRF *.9165 RTF .922_ CRT -,9691 CRS .9979 C$T -.9748

_C3-2,0589 8SP 7749 )GO 9596.? NZ3 .3016 NI3 -.91?6 LSA 1593.1 NSA 161 .9 5SA 8.a

BC3 1,2460 F$P -9•8 $C1 25•9.) 8GZ )00,) THA 171.51 (LI 1350,2 [42 53,7 ALF 174.51

LAUNCH OAT[ NAY 1• 1964 FLIGHT T|N( 116.00 ARRIVAL OAT[ SIP • 1964

H(LI_[NTRIC CONIC

RL 151.ZZ LAL .(X)

RP 108.30 LAP -Z.Z9

RC 115.499 GL -31,•4

PLAN(TO¢.[NTN|C CON|C

C3 39.958 VHL 6,12|

LN_H AZNTH LN_H T|N(

90.00 Z 213 6

90.00 12 11 52

1130.00 _ 3• 2•

JO0,O0 J) _• 16

!10,00 4 )6 2•

1J0.00 J• '5• 45

OIFFEN[NTIAL CONRECTIGN.q

T0[-J.5486 TRA*].962J TC5-JoEJ06 9AU °6719

RO( .2082 RRA .0439 NC) .3637 FAU .08))0

T0[-Z.1928 _RA+J.0OZO rC)-1.80•9 BSP 8211

SOl 1,5615 8RA 1.8626 8C3 1,26•0 F$P -_••

O|$TAN(( 3•1.911

LOt. Z_).23 VL Z?.M• GAL -9.)1 AZL 94_.91 HCA 160,?1 SNA 13•.Z0 (CC .20457 INC 6.93Z2 vl Z9,463

LOP )4.07 vP )8,238 GAP ),949 AZP 81.45 TAL 122.98 TAP 21.69 RCA 106.75 APO /61.65 v2 54.997

GP 32,80 ZAL 1•0.21 ZAP 125,25 (T$ 10,90 ZA( 128,•• (T( 145,38 ZAC 109.9• (?C 276.68 CLP-133.24

OLA -8.16 NAL BO,5E NAG 6568.) V[L IZ,?0J PTH Z.5I vHP •.984 0PA 55.5? RAP ?2.92 (CC 1.6576

L-| T_N( |NJ _AT ZNJ LONG IN| RT ASC |NJ AZNTH IN| T|N( PO C3? T_N |NJ 2 LA T IN| 2 LONG

2123.91 -IT.Z? $5.82 111.59 111,79 2 55 30 1521,9 -1•.05 28.64

51_E.79 2•,19 93_.80 )|?.1• 81.78 J3 40 5 4692.3 25,•• 251.4z

1874.57 -18.)• 16.91 111.0| !11,88 • 8 16 1274.6 -15,13 9.76

10J8.87 18.93 219.30 3J8.91 80.?6 J5 0 53 4•J6.9 26.98 2JD.B_

1689.80 -21.110 1.19 3,09.31 116.9) 5 A 54 ]08g.8 -16.11 554.]I

• ?74.40 _Z.EJ Z00o_9 316o1J ?•.89 16 J4 J9 4J74,4 50,2J 19J.45

M|0-C01,_$1[ (XI[CUT|CN ACCURACY (_R_IT O[?(RNJNAT|ON ACCURACY

8GT _7.) ._ 498°? SG3 2?).2 ST 1494.8 SR 189.6 S$ 864.6

RNT -,?7)9 R/IF -.9166 RTF .9155 CRT -,9587 CR9 .9965 CSY -.9??6

SG8 1731.4 RE) .1192 R13 -.9289 L$A 1719,4 NS4 ]63.9 $SA 6.9

SGI 2715,5 $82 112,5 THA ]71.•2 (41 ]305,8 (LZ 3_.6 4LF 17_.06

1965



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL ! 19643

LAUNCH 0ATE NAY 14 J964 FL|GHT T|NC Jig.00 ARRIVAL DATE SEP 9 lEG4

H[L;OC[HTRZC CONIC 0l$_Al_[ )47.947

RL J5J.ZZ LAL .00 L_. 133.Z3 VL Z•.GZS GAL -9.09 AZL 97.•4 HCA 163.90 SdAA

RP JOR.Z6 LAP -Z.JA LOP )•.Z• VP 3m,Z04 ;AP 4.16 AZP aZ.56 TAL ZZ|.69 TAP

RC 11•,•90 GL -34.58 GP )6.8) ZAL 187.09 ZAP IZS.LP0 [TS 36.13 ZA[ J14176 IT[

133,74 [CC .ZOAOZ ZNC ?.•439 vl 29.465

25.59 RCA 106.46 4PO 161.03 VZ 35.006

144.83 ZAC IJ4.15 [TC Z•6.88 CLP-136.0T

Z.3Z VMP

PLAN(T(X[NTR|C CON|C

C3 4J,934 VHL 6.4•60LA o11.40 RAL 91.96 RAO 6SfAI.6 Vl[L 11.••9 PTH

LNCH AZNTH LNCH •IH_ L-J T|NI[ |NJ LAT JNJ LONG |NJ RT ASC |NJ AZN•H IN] TXl4_

90°00 Z SO 15 ZO36.45 -J4.69 ]O.S| 313.5| 1|4.3• 3 14 ZJ

90.00 II 53 A 5404.18 ZS.0Z Z47.8? $E0.98 85.•4 13 E3 8

100.00 4 6 0 |•9Z,58 -|6.Z0 |1.94 $|Z.8? 1|5.4• 4 35 53

100.OO 13 ZO ]0 51Z3.Z6 Z9.47 ZZ•.0e 310.a4 S4.75 14 45 33

ll0.O0 5 | 14 ]619.64 -19,M 3S6.tN5 31J.01 118.53 5 18 13

]10,00 14 4J 26 48(_,86 33,34 _0•.24 310.31 8J.98 J6 2 35

0/FF[RENT|AL CGRR[CTION$ NI0-COUR_[ [XI[CuY|ON ACCURACY

TO[-J.80Z4 TRA-l.832! YC3-1.1938 8AU ,68?6 SGT 2823.9 8CAI $Z0.2 663 245.2

ROE .2834 NRA .OOBJ RC3 .3518 FAU .07268 RRY -.7615 RR_ r -.928• RTF .9254

FO[-Z,1667 rRA -.860_ FC$-1.4888 88P 86?8 868 2871.4 223 .$317 213 -.9310

80[ 1.8246 MA 1.8321 8C3 1.2444 FSP °?88 $61 2851.8 8GZ 333.9 TNA 171.80

FLIEd.I• TIN( iZ0.00LAUNCH OAY£ NAY 14 1_N_4

H/[LIOC£HTRIC CONIC 01STANCE 353.852

RL 151.22 LAL .00 LGt. 133.23 VL 2?.SlO GAL -8.87 AZL t_.gS H(A 167.09 S4'lA

RP |08,22 LAP -1,99 LOP 40.47 VP M.I•J GAP 4.54 A2P 8|,28 TAL 220.36 TAP

RC 120.O•4 GL *38.68 GP 42.34 ZAL 133.05 TAP 123.83 [TS 42.56 ZA[ 1_0,05 [Y[

5.330 OPA 59.76 RAP •].•5 [EC ].G�OJ

PO CST T/N IN] Z LAT[NJ 2 LONG

1436.5 -11.4• Z3,49

4804,Z Z•.14 259.51

J192.6 -11.64 4.96

4525,5 28.43 ZJ8.43

1019.6 o15.•I 350.08

4169.0 51.87 198.32

2.36 VHP

ORBIT O[TgRNINATION ACCURACY

ST I6•9.0 SR 251.1 SS 689.7

CRT -.95Z9 CR$ .9935 CST -.9809

LSA 1909,4 N$A 166.8 $SA 5.4

[LJ 1696.0 EL2 •5.4 ALF 171,8•

ARRIVAL 0ATE SEP il 1964

133.28 ECC .20353 ZNC 8.9452 vl Z9,465

2•.44 RCA 106.16 4PO 160.41 v2 35.019

144.27 ZAC 119.85 [TC 2••.$4 CLP-139.O8
PLAN(TOC[NTRIC CONIC

C3 45.8•8 VHL 6,773 OLA °|3.42 RAL 83,71 RAO 85M.? VEL 12,852 P•H

LNCH AZNTH LNCN T|NE L-I TIN( IN] LAT IN] LONG IN] RT ASC IN] AZMTN IN] T|t_q[

90.00 3 32 31 1920,19 -11,31 23.64 3|6.70 ||6.05 4 4 31

90.00 1I 24 56 5565,66 28.27 258.67 328.39 91.64 IT 37 42

lOG,DO 4 45 25 |M4.87 -12.85 3.81 3|5.96 117,|8 3 13

1(30.OO IT 94 43 5276.11 29.89 2_!.41 326.43 90.89 14 22 39

llO.OO 5 34 52 1950,07 -18.08 331.74 313.85 IZ0,28 6 0 22

110.O0 14 21 45 5003.7? 34.14 217.88 326.38 88.10 15 45 9

DIFFERENT|AL C(_I|F_CTJ(:Nm MJO-_q_ [RI[CUT|ON ACCURACY

• O(-t,1710 724-2.007_ TC3-1.1159 BAU .7111 SGT 2859.J $GR 539.5 SO3 210.9

RO[ .3•52 RRA -.04t8 RC3 .$203 FAU .05899 RRT -.7280 RRF -.9174 RTr .9286

F0£-2.120• FRA -.•08e _C3-1.1320 8$P 9108 860 5008.6 N23 .3367 R13 *.9343

Bo[ 2.2032 M4 2.0080 8C3 J.JfJO rSP -6•Z SOl 2986.2 $62 366.6 THA 1•Z.32

3.85• OP4 65.53 RAP 68.96 [CC 1.•550

PO CST TIN IN] 2 LAT IN] 2 LONG

132_.Z -•.91 16,60

4965.• ZS.ZO 251.01

;085,0 -9.21 355.62

46•6.1 29.66 229.61

930.1 -12.53 545.09

4403.8 33.50 206.49

(_6|T 0(T(RN/NATJON ACCURACY

$Y 1811.6 $R 31•.9 $S 913.0

CRT -.9488 CR$ .9894 CST -.9845

LSA 2155.3 NSA 170,5 SSA 3.9

ELI 1935.3 ELZ 99.2 ALF 171.01

LAUNCH DATE NAY 14 1954 FLIGHT TIN( IZZ.OO ARRIVAL DATE SEP 15 1964

H[LI(X[NTRIC CONIC 01STANCE 359.933

RL 151.22 LAL .DO LOL 235.23 VL Z•,499 GAL -8,63 AZL I00.9Z HC4 I•0.Z? SNA 132.82 [CC .20310 INC|0.9161 VI 19,468

NP 106.11 LAP -1.$3 LOP 43,60 VP 38.135 GAP 4.$2 AZP •9.14 TAL 218,98 TAP Z9.25 RCA 105,85 APO 1_9.80 vZ 55.03Z

NC |22.351 GL -44,26 GP 50,44 ZAL 12•,59 ZAP 110.49 [TS 50.80 ZA£ 113.60 [T[ 144_53 ZAC 12•.•6 [TC 2•8.48 CLP-]41.82

• LAI_[TOC(NYRIC CONIC

C5 34.439 VHL •.3•60LA -20.88 RAL $6.04 RAO 6369,0 VEL 13.259 PTH 2.42 VHP 6.•82 0PA ?2.67 RAP 60.62 [CC 1.8959

LNCH AZNTH LNCff Tilt, q[ L-| TINq[ IN] LAT IN] LONG IN] RT A$C IN] 4ZMTH |NJ TIN( PO CST TIN IN] Z LAT IN] 2 LONG

90.00 4 38 50 1•4•.•$ -6.19 13.•• 312.•3 r17.69 5 ? 5• 114•.8 -Z.43 •.10

90.00 10 3• 6 5523.36 26.36 Z•8.24 334.06 I00.•3 IZ 14 12 5223.4 2•.58 269.•9

100.00 5 46 13 15_K).26 -•.99 356.80 321.•6 118.90 6 11 44 930.3 -4.07 350.z1

lO0,O0 IZ 11 16 5516.09 28.3? 256.0_ 534.41 99.83 13 44 21 4916.1 29,44 24?.41

110.00 6 24 55 1408.98 -11.40 344.97 319.12 I2Z.|I 6 48 14 809.0 -8.08 538,55

llO.0O 13 50 13 5110.13 33,44 233.•2 333.36 9•,55 15 17 3 4610.1 54.12 214.54

DIFFERENTIAL CC_qRECTION$ NI0-C(3q, M$1[ EXECUTION ACCURACY CRSIT 0[TERN/NATION ACCURACY

T0[-Z,7017 TRA-2.0897 TO3 -.9415 BAU .?100 SO• 3104.0 SGR 53•.8 S63 169.2 ST 1222.9 SR 365.0 S$ 952.0

ROE .467• RIIA -.IINI? RC3 .Z5|5 FAU .04501 RRT -,8328 RR1 r -.65•1 RTF .9361 CRT -.9584 CRS .9•96 CST -.9887

FD[-2.0398 FRA -,5515 FC3 -.•158 8SP 95•3 $08 3150.3 RZ3 .3191 R13 -.9411 LSA Z431.T NSA 1•4.5 S$A Z,6

80£ 2.8108 M4 2.1023 8C5 ,9755 FSP -538 $G| 3|22,9 $62 413.9 THA 1•3.65 ELI 2149.5 [L2 124.9 ALF ]•3.19

LAUNCH 0ATE NAY 14 1854 FLIGHT TIN( iZ4.00 ARRIVAL 0ATE SIP ]5 1964

H/[LIOCENTRIC CONIC

RL 151.22 LAL .00

RP 108.13 LAP -1,6•

RC 114.6J8 GL -51.88

PLAN(•O_[NTRIC CONIC

C$ ••.409 VNL $.?88 OLA -28.45 RAL

LN_H AZNTH LN_N YZI_ L-I TIN(

8•.|2 • 28 26 1304.38

92.88 8 16 53 114•.45

lOG.DO • 56 I0 1214.34

I00.00 10 31 49 712.73

110.00 • 54 $ 1220.14

J|O.O0 12.30 9 9587°?4

OIFFEN(NTIAL CC_R[CTION$

TO[-A,OOJO TRA-2.16•I TC3 *.115| 8AU ,4479

ROE .3417 RRA -.5050 RC3 .1168 FAU .02733

F0[-J.9048 FRA -.3835 FC3 -._O59 8$P 9883

80£ 4.0156 8RA 2.2231 8C3 .6161 FSP -372

OI$TANC[ _5.977

L_L _3.23 VL 2?,434 GAL -8._q_ AZL 104.78 PICA 173.43 _A 132.36 [CC .Z0269 INCI4.T7•6 VI 19.465

LOP 45.88 VP 38.105 GAP 5.08 AZP 75.31 TAL 217.37 TAP 31.00 RCA 105.53 APO 159.19 v2 55.046

GP 61.92 ZAL 119.80 ZAP 114.28 ITS 6_.40 ZA[ 104,16 [T[ 148.87 ZAC 138.95 ETC 28_,08 CLP-149,62

88.71 RAO 8588.3 V[L 14.088 PTH 2.5T VPIP 8,780 0PA $0.24 RAP 22.9• ECC Z.2•40

IN] LAY IN] LONG IN] RT ASC IN] AZNTH IN] T|N( PO CST TIN IN] 2 LAT IN] Z LONG

10.45 390.17 339.80 116.61 ? 50 11 704.4 13.94 545.22

10,AS 3_.(H_ 339.81 116.61 8 38 0 547.4 13.95 33].74

Z.63 338.31| 335.60 1|9.•9 8 16 15 614.3 6.59 351.82

18,47 310.37 343.71 113.93 I0 43 42 112.7 21.54 505.15

-3.39 $_4.g0 330,_. 113.81 8 14 26 620,1 -.91 328.68

Z?.18 259._? 34?.8? 111._? 14 22 5• 496?.7 19.86 251.40

N_0-C(_R_I[ [gl[CU?1OI ACCURACY ORS|T O[T[RM|NAT|ON ACCURACY

_GT 3246,0 $CAI 48|.4 $63 ||9.5 ST 2649.9 $R 149.3 $S 943°4

RRT -.|282 RRI r *.4|?0 RTF ,9538 CRT -.?962 CRS .8590 CST -.9957

$68 3281.5 R23 .2935 213 -.9546 L$A 28]8.2 NSA ]78.4 $SA 1.5

SG| 3246,6 $62 477.2 THA i•8.$8 ELI 265•.5 EL2 ]50.4 ALF ITS.?0

1964



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH DATE MAY 14 1964 FLIGHT TIN( IZ6.D0 ARRIVAL 0ATE SIP 17 1984

HELIOCENTRIC CO_IIC 0/STANCE $71.7Z|

RL 131.ZZ LAL .00 LOt. 233.Z$ VL 27.570 GAL -8.10 AZL 115.37 HCA 176.51 SXA

Re JOB.D9 LAP -I.30 LOP 50.09 VP 58,071 GAP 5.52 AZP 64.47 TAL 218.D? YAP

RC 128.878 GL -_0.89 GP 75.A8 ZAL 109.59 ZAe 104.$A (TS 101.33 ZA[ 8S.TA (T(

PLAN(TOCENTRIC {CN|C

C5 J 79.898 VHL 15.415 OLA -37.8J RAL 98.05 RAD 857{).9 VI[L J?.358 PTN 2.95 VHP

LNCH AZMTH LNCH TIN( L-I TIN( [NJ LAT JNJ LONG INJ RT A$C INJ AZ#TH

64.13 '5 Z5 50 1967.33 1,13 58.18 559.35 12?.|!

JI3.87 JJ Z? 59 821.30 8.05 31|.?0 359,38 lZT.JJ

84.13 5 23 50 ]967.33 6.65 38.19 559.55 127.11

115,87 11 Z? 59 8Z1.50 6.65 311.?D 359,36 127.JI

64.13 5 Z3 _O 1967,53 6.65 _.18 559.55 127.11

115.87 11 Z7 59 821.30 6.65 311.?0 559.36 127.|1

OIFFERENT|AL C_RECTIONS MID-COURSE (vfCUTZQN ACCURACY

TOE-6.55t4 TRA-I.318O TC3 -.|199 8AU .2886 SGT 2827.9 SGR 1845.6 St) 71.6

ROE-5,5855 RNA-I,90/5 NC3 -.OO34 FAU .00756 Rift .RAZ9 NNf .9046 NTf ,9945

FOE-I.9017 rNA -.2489 fC$ -.0354 8SP 9884 SG8 55?6.9 RZ5 -.I�T? R13 .9798

80( 7.2831 8NA 2.5606 8C5 .1200 FSP -ZlS SGl 5356.5 $62 SZO,9 THA 52.50

151.90 (CC .20217 |NCZ5.5701 Vl 29,465

32.59 RCA 105.25 APO 158.56 VZ 55.059

179.73 ZAC 154.47 (TC 301.26 CLP 179.30

JA.978 DPA 71.99 RAP 314.96 ECC 3.960?

lNJ TIME PO CST TIM INJ Z LAT ]NJ Z LONG

5 56 57 1367.5 11.41 52.10

J| 41 41 2ZJ.3 Jl.A5 305.6J

5 56 5T 1567.3 11.41 3Z.10

11 41 41 ZZl.3 11.43 305.61

5 56 3? 1367.3 11.41 32,10

11 41Al 221.3 11.43 305.61

ORBIT 0[TERMINATION ACCURACY

ST Z717.A SR 1562.5 S) 1052,6

CRT .9952 CRS -.9889 CST -.9995

LSA 5302.2 NSA 169,l SSA ).0

ELI 5150.6 (LZ 137.4 ALF 29.81

LAUNCH OAYE NAY 14 19454 YLIGH'r TIFf. 128.00 ARRIVAL OATE S(P 19 196d

_(L|OC[NTRIC CC_IIC

RL I5I.ZZ LAL .OO

RP 108.05 LAP -1.55

RC 128.127 GL 45,48

PLANE TOCENTRIC CONIC

C)|540.441 VHt. 39.249

LNCH AZNTH LNCH T|I4_

38°49 18 48 49

141.5| 5 5 A_

58,A9 18 A8 4_

141.51 5 5 49

55.A8 19 A8 A8

141,51 5 5 49

L_. 223.Z3 VL Z?.305 0AL

• OP 53.50 VP 3d.D36 CAP

GP -46.76 ZAL 96.2) ZAP

OI$TAN(( 379.535

-8.|? AZL Z.71 _A 181.33 _lA 131.4A (CC ._0992

6.05 AZP 177.29 TAL 215.49 TAP 36.83 /CA 104.37

94.65 (TS 185.52 ZA[ 5_.51 (T( 112.18 ZAC 50.99

OLA 56,70 RAL 158.57 RAO 6573.2 V(L 40.764 PTH 3.56 VNP 51.925 0PA -56.57

L-| T|Mq[ |NJ LAT |NJ LONG |NJ NT A$C |NJ AZNTH INJ TIM( PO CST TIN

5035.72 1,27 2_.5_ 69.4| 53.J5 ZJ 12 45 4435,7

3406._ 1.28 106.75 69.39 33.25 6 2 36 Z$06.?

50$5.?Z 1.27 ZM.59 $9.41 5_.25 21 12 A5 4435.7

3406.?O 1.25 IDA.?3 69.39 35.25 6 2 36 2806.?

5035.72 1.27 238._9 69.41 55.2) Zl 12 45 4435.7

5406._ 1,28 i06,T5 69.)9 55.25 6 2 )6 2806.7

OIFFER(NTIAL CCI_RI[CT|ON$

T0(-5.1161 TRA-I.OY58 TC5 -.0914 BAU 4.0892

RO(-?.4tI5 RRA-6.6349 RC3 -.1768 FAU-.O_J?2

• O[ 1.5768 FRA 1.5549 FC3 .D386 BSP 5858

80[ 6.07_3 8NA 6,?ZIZ 6C3 ,1990 FSP *114

MID-COURSE EXI[CuTION ACCURACY

SGT 1085.D $GR 2A95.1 $G5 48.6

RRT .8596 RRF -.9992 RTF -,8381

$68 2720.8 R25 -.IIA0 RI5 -,9982

SGI 2671.1 $62 517.8 THA 68.66

INC87.Z$Afl vl 29.465

APO 158.50 V2 35.077

ETC 2_2.61 CLP 96.85

RAP .12 ECC26,5518

|NJ Z LAT |NJ _ LONG

-5.42 234.61

-5.41 102.T5

-5.42 23A.61

-5.41 ]02.75

-5.42 254,6|

-5.A1 102.75

ORBIT 0ETERMINATION ACCURACY

ST ?66.9 SR 1207.0 5s 1576.1

CRT ,9418 CRS .9992 CST .9279

LSA 185A.3 MSA 25].6 SSA .3

EL) 1412.9 EL2 220.5 ALF 58.24

LAUNCN DArE NAY IA J964 _LIGHr TIN| 130.00 ARRIVAL DATE SEP 21 J964

HELIOCENTRIC CONIC

RL I51.22 LAL .O0

RP 108,01 LAP -1.15

RC 131.367 GL 57.72

PLAN_TC(ENTRIC CONIC

C5 112.751 VHL 10,618

LNCH AZMTH LNCH TIN I|

IO.�Z 16 O 59

169.O8 5 21 8

10.92 16 0 58

169.0t 5 21 6

JO.9Z 16 0 59

169.0_ 3 Zi 8

DIFFERENTIAL C(_RR(CTIONI

TOE 6.3270 TRA -.0051 TC5 -.3446 BAU .5197

ROE-J.5OI8 RRA .J59_ RC3 -.0|26 FAU .01414

_O[ 1.5554 rNA .O5_1 FC3 -,1086 88P 101'08

8DE 6.50_8 8RA .155Z 8C5 .3448 rSP -2Z5

DISTANCE 384.18]

LOL 233,Z3 YL 27.Z4J GAL -7.68 AZL 7D._8 MCA 193,47 SNA 15D.98 ECC .ZDSZ? /NCI�.AZI3 VJ 29.465

LOP 56.51 VP 58,002 GAP 6._0 AZP 109.59 TAL 215,44 TAP 36.91 RCA 104,55 APO 157,60 VE 35.085

GP -73.85 ZAL 112.24 ZAP 106.13 (TS 279.41ZAE 96.55 ET( 201.07 ZAC 9.87 EYC 555,57 CLP 1Y?.48

OLA 80,40 RAL ]16.89 RAO 657_,1V(L 15,300 PTH 2,74 VHP 15.|09 OPA -52.25 RAP 79.81 ECC 2.8556

L-I TIM( |NJ LAT |NJ LONG INJ RT ASC ]NJ AZNTH |NJ TIN( PO CST TIN INJ 2 LAT JNJ Z LONG

4851,62 ol6.56 251.07 24.02 IO.0Z l? 21 31 4_51.6 -24.43 _49.9T

_052,47 -16.56 89,05 24,00 IO.OZ 4 12 I 2452.5 -24,43 87,94

485|,62 -16.56 751.07 24.02 IO.OZ 17 21 51 4231,6 -Z4.43 249.97

3057.47 -16.56 89,05 24.00 10.02 4 12 1 2452.5 -24.45 87.94

4851,62 -16.56 251.07 24.02 10.02 I? 21 51 4251.6 -Z4.A3 249.97

3052.47 -|6.56 89.05 24._ 10.02 4 IZ J 2452.5 -24.43 67,94

MI0-COUR$( £_[CUT|ON ACCURACY _IRAIT OET(RN|NATION ACCURACY

SGT 349|,5 $Gll 955.6 $G5 67._ ST 3414.0 SR 824.2 6S 956.1

RRT -.8286 RRF -.7057 RYF ,9818 CRY -.9933 CRS .9725 CST -.9986

SG_: 3619.4 R25 -.2211RI3 -,9749 LSA 3656.5 _SA 156.9 SSA .9

$GI 3581.4 SGZ 525.3 THA 167.00 (L1 3509.1 ELI 145.9 ALF 166,62

LAUNCH OAT[ MAY 14 I_d IrL/GHT TII_ I$Z,O0 ARRIVAL DATE SEP 23 1964

HI[LIO([NTRJC CCI¢/C

RL 151.22 LAL .DO

RP JOT.9? LAP -.97

RC 153.597 _L 59.94

PLAN(TOCENTRIC CONIC

C3 J8,906 VffL 6.237

LNCH AZNTH LNCH TIN( L-| T|N_ INJ LAT

110.57 14 50 IO 4552,67 -29.89

IA�.A3 O a? ? 2850.09 o28.$8

_0,57 14 50 1O 455Z.67 -29.69

149,A5 0 47 ? 2850,0_ -29,88

_O.57 ]i SO IO A_51.67 -_9.8P

149.43 O 47 ? 2650.09 -29.88

0IFFER(NTZAL C(_R(CT|ON$

TOE 2.5046 7RA-I.OJl4 TC3-2,547_ 8_J ,$5_9

ROE .912Z RRA .0261RC3 -,4100 FAU .05515

FOE .9437 FRA -.1767 FC) -.7576 6SP 11559

60E 2,5564 8RA 1.D118 8C3 1.6013 FSP -380

DISTANCE 3_19.987

LOt. 235.25 VL 27.176 GAL -?.38 AZL 81,65 14CA 196.56 SNA

LOP 59.7_ VP 57.SHS7 GAP 6.Z| AZP 98.49 TAL 2|1.67 YAP

GP °58.46 ZAL 128.52 ZAP 118.74 [T$ )01.05 ZA( 111,?? (T(

i_O.SZ (CC .20302 [NC 8.5A74 Vl 29._65

58.65 RCA IDA.D5 APO 157.02 v2 35.098

217.58 ZAC 16.92 ETC 282.63 CLP-156.81

0LA

|NJ LONG |NJ RT A$C |NJ AZMTH |NJ TIldE

_28.05 34|.99 )].10 16 6 2

86,A$ 3AI.97 51.0# i 34 3?

226.,05 341.99 )l.10 16 6 2

61,48 34|,9? 11.09 I 34 37

Z_.05 34|.99 3J.|0 16 6 2

86,46 541.$? 5].09 I 34 3?

_IO-COURSI[ EXECUTION ACCURACY

SGT 3650,$ $GR 69?.0 9G) 113,6

RRT .7699 RRf" .9572 RTF ,9422

SG8 1716.9 R23 .5150 813 .9479

$61 )690,4 SG2 440,0 THA 8,48

63.40 RAL 88.71 RAO 65_.5 V£L 12.660 PTH Z.30 VH@ 9.015 0PA -54.48 RAP 98.90 ECC 1.6405

CAT T|N INJ 2 LAT INJ 2 LONG

5952.7 -56.64 223.35

ZZ$O.! -56.63 81.76

5952.? -36.64 225.53

2250.1 -56.63 8].76

3952.7 -56.6a 225.33

2250.1 -36.65 81.76

C_8/T 0£T£R_IkAT|ON ACCURACY

ST 2584.1 SR 471.0 _S 6B0,8

CRT ,9558 CRS -.987_ CST -.9903

LSA 2518.6 MSA 160.0 SSA 1.8

ELI 2426.3 ELI ]36.0 ALF |_.73

]965



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NAY 14 ID04

NEL|O([NTR|C CONIC

RL 151.ZZ LAL .IX)

RP 107.93 LAP -.?l

RC 135.115 GL Z3.i]

PLAN(TOC[NTR|C CONIC

C3 25.051 VML S.045

LNCN AZNTN LNCN Til4£

48.10 15 38 43

131,D0 Z| 52 It

48.J0 1] 5Q 45

I31.90 Z] 52 lg

41.10 13 5i 45

131.90 23 52 |1

IrL|GHT T|IE[ 134,00 ARRIVAL D4T[ SEP 25 1964

OI}TANC[ 395.8M

LOt. 238.23 VL |?.Ill GAL -?.09 AZL B5.33 NCA 189.73 SI4A I_K).O? [CC .Z0307 INC 4.6?0] Vl 29.465

LOP t2.94 vP 3?,83] GAP 6.45 AZP 94.80 TAL 210.53 TAP 40.06 RCA 103.66 APO ]56.49 vZ 55,110

GP -46.00 ZAL 137.28 ZAP 128.48 [fS 308.28 ZA[ |Z0.27 EY£ 2|4.65 ZAC 3J.13 [TC 275.37 CLP-155.61

OLA 48.06 NAL 88.]? RA0 8S68.0 V[L |2,J28 PTN Z.|T VHP ?.Z06 DPA -21.72 RAP 92.01 [CC 1.41Z3

L-| TIN| |NJ LAT ]NJ LONG JNJ RT &$¢ ZNJ AZNTH |NJ TIN| PO CST YEN |NJ 2 LAT IN| t LONG

4347.41 -28.70 ZO5.7? _8,55 48.8? I6 48 l0 3747.4 -34.75 166.85

2848.41 -29,89 8§.78 32t,51 48.96 24 ]9 46 2246.4 -34.?4 ?8.8?

4147,4J -29,?0 E05,?? 3E8,55 4S.87 16 48 |0 3747.4 -34.75 196.S5

2846.41 -28.68 85.78 528.S1 48.86 24 38 46 22A6.4 -34.74 ?8,67

4347,4| -29,70 E05.?7 528,5] 48.97 |6 49 I0 5747.4 -34.75 196.85

2846,4| -29.89 85.78 528.51 42._ 2A 39 46 2246.4 -34,?4 78.87

OIFF[N£NT|AL CGNR[CYJGN9

TOE 1.3648 TRA-l.2768 TC}-Z.531 ? 8d4J ,9948

NO[ .3]O6 RRA -.0529 lC3 -._17 FAU .04617

rOE .6679 FRA -.2]4| YC5-1.55?8 8_P 11604

eO_ |.4043 MA |,|IRE 8C5 2.6004 FSP o5|0

N|0-COJ_[ [_CuTION ACCURACY ONB|T O[Y£RN|NAT|ON ACCURACY

SGT 5720.3 dK, R 758.g $G] I55.8 ST 1681.? SR 3?4.8 SS 4?8.3

lINT .8478 RRF .M23 RTF ,82|5 CRY .9360 CRS -.9919 CST -.g?Z9

_B 5783.3 R25 .3453 R]3 .8278 LSA 1?60.? NSA 163.0 $SA 4.3

981 ]?75.5 _ M8.8 TNA 9.87 [L| 1718.2 EL2 IZ8,I ALF 11.85

LAUNCH OAT[ NAY 14 19434 FL|C#4T T|i4E I H.00 ARRIVAL OAT[ S[P ZT 1964

_[L|OC[NTRJC C_N|C

RL 15|.22 kAL .00

RP 107.90 LAP -.eO

RC 1_.02| GL 15.95

PLAN[TOCENTRJC C(_qlC

C3 Z|.309 YHL 4,918

LNCM AZNTN LN_I_

ei.53 16 55 £1

lJJ.4? E5 4 45

61,33 II 35 E|

118.47 23 4 45

61.5] 16 35 El

110.47 2] 4 45

D|$T&NC[ 401.761

L4N. 235.23 VL 27.044 GAL -$.78 AZL 87.51HCA

LOP 68.15 vP 5?.DR GAP 6.?0 AZP IE,SE ?AL

GP -57.05 ZAL |40.73 ZAP 135.5? [T$ 5|5.8? ZA£

OLA 59.30 HAL 88.55 RA0 8987.8 V£L 11.845

L-I TIN£ IN| LAY |NJ LONG |NJ IT ASC

4181.00 -_,J4 |D4.0I 5EE,?2

L_42.18 -_l,15 8|.SE 522.7_

4lil.O0 -M,14 184.05 522.72

/942.1S -El. J5 81,82 $EE.?E

4181.00 -L_.I4 184.05 5EE.?E

2842,15 -El.15 91.52 5EE.?E

DIFFERENTIAL CORRECTIONS

T0E .9190 TRA-|.3919 TC}-5. I?Sl BAt,P .824S

RO[ .El0] RNA -.0451RC5 -.6709 FJU .05_6

fOE .4231 FRA -.2715 FCS-2. I_E Blip 11850

BO[ .8447 MA 1.3926 8C] 5.E43| F}P -000

182.85 _4A 1E9.63 [CC .20526 |NC 2.6909 Vl 29.465

E08.?? TAP 41.?0 RCA 105.28 AP@ 155.98 V2 35.123

JES.I6 IT| _08.99 ZAC 40.07 [TC 273.81 CLP-155.47

PTH 2.1] VHP 6.4_0 OPA -12.66 RAP 94.1_ [CO 1.3507

IN| AZNTH |NJ TIME PO CSY TIN |NJ 2 LAT IN| E LONG

58.S4 17 44 42 5561.0 -29._? 176.51

58.54 25 S$ 4? _Z.I o29._6 _._n

58,54 I? 44 42 5161.0 -29.9? 176.51

39.34 25 95 4? E]42.| -2_.96 83.98

5_,34 17 44 A2 3561,0 -29.97 176,31

5_.54 23 55 47 Z]4Z.J -29.96 83.98

N|0-C.4_U_[ [W[CuT|ON ACCURACY (_'6|T D[T[RNINAT|ON ACCURACY

_GT _.0 _GR 675.6 SOS 164.2 ST 1219.5 SR E62.8 S3 305.4

RRT ,8655 RRF ,8845 RTF .8114 CRY .8764 CRS -.9859 CST -,9427

_MISI.E R25 .5785 Nil ,8165 L}A J274.6 N]A 155.5 $$A 9,I

SOl 3_66.8 ]DE 354.5 THA 8,76 ELl 1241.3 [LZ 124.3 ALF 10,SO

LAUNCH OAT[ NAY 14 1964 FL|GNT YIN_ 136.D0 ARRIVAL DATE SEP 29 1964

HELIOCENTRIC CONIC DISTANCE 407.652

RL I}|.ZZ LAL .00 LOL 23].23 VL 26.892 GAL -6.48 AZL 88.51 HCA 19i.14 ]HA 129.1_ [CC .20362 INC 1.4865 VI Z9.465

RP 10?.86 LAP -.41 LOP 69.3? VP 37.865 GAP 6.84 AZP 91.43 TAL 207.20 TAP 43.34 RCA 102.88 AP_ 155.49 YZ 35.134

RC 140.215 GL 9.11GP -_O,59 ZAL 14|.21ZAP |40.?? ITS 317.30 ZA[ 127._? EYE _05.62 ZAC 46.55 ETC Z?Z.?I CLP-154.|_

PLAM[TOC[NTR|C CONIC

C3 1_.Z93 VHL 4.393 OLA 32.55 RAL 91.29 RAO 656?.8 VEL 11.861 PTH 2.lO VHP 6.177 DPA -6.15 RAP 96.19 ECC 1.3175

LNCH AZNTN L_H ?|ME L-| TIME IN| LAY IN| _G IN| RT A$C IN| AZNTN |NJ T|M[ PO C]T TIN |NJ Z L4T |NJ Z LONG

75.23 I? 47 43 394|,43 -_.34 164.6| ]20.]0 65,_7 18 55 24 3341,4 -25.69 156.92

lOG.Y? ZZ 6 17 3114.$4 -_.65 |05.24 520.§0 65.96 22 56 lI 2514.3 -25.69 95.55

T3.25 I? 4? 43 5941.4] -22._4 164.61 320,$0 65.87 16 53 24 3341.4 -E5.69 156.92

|De.?7 22 6 17 3114.]4 -22.6] 105,E4 320.50 65.86 22 56 11 2514.3 -Z5.69 95.55

liD.OR 23 46 14 Z_06.11 -28.86 82.52 325._5 ?2.53 24 33 O 2206.Z -51.96 73.9_

||O.OO Zl S 56 32_?.59 -15.78 113.58 316.74 58.29 2Z I 54 2697.6 -16.74 106.7!

0IFFERENTJAL COER_CT/ON_ NI0-COU_( [W[CuYION ACCURACy ORB|T DETER14INATION ACCURACY

YD[ .4937 TRA-|,4_4 TC5-5,6111 IA_ ,N85 KT 5828.1 8M _04.5 $63 Z00.4 5T 925.? 5R 197.5 SS I'?I.I

ROE .1501R_A -.040_ RC5 o.646_ FAU °05754 _T .87_7 _ .8774 RTF ._OS? CRT .7564 CR$ -.9515 CST -.9065

tO[ .2227 FRA -.2554 FC}-E.S}15 Blip 12278 SG_ _?4.5 _] .3748 RI] .9085 LSA 951.0 NSA 143.4 SS4 JT.l

80E .5084 MA 1.43_ 8C] 3.68_O Y]P -650 _l 5865.] $G_ 2_4.8 THA ?,67 [LI 937.9 [LZ 127.5 ALF 9.34

LAUNCH 0ATE NAY 14 I SN_4 FL|GHT T|M[ 140.00 ARRIVAL DATE OCT | 1964

HELIOCENYR|C COliC

RL 151.22 LAL .00

lP |07.92 LAP -._

RC 14_.394 GL 4.24

PLAN_TOC[NTR|C CON|C

C_ 1R.|0£ v_ 4.255

LNC/4 AZNTff LN(H TIME

gO.D0 1'0 51 IS

_K).O0 19 IO _

100.00 23 • 41

JOO.OO 19 48 54

110.00 ] 15 ]5

110.OO 19 36 25

OlrF[R(NTIAL C_mRI[CT|_J,

TO( ._56i 7RA-|.45|9 ?C3-],9411 8AU .8645

ROE .IE|] R_A -.O_48 RC] -.eO_2 FAU .05974

FOE .0657 FRA -.211_ FC5-_._0_4 89P 12588

eo[ .2636 _de_ 1.45t3 9C3 3.992? rsp -676

0|$TAN¢( 415.5_Hi

LO_ _3.25 VL L_.SI? G4L -4,17 AZL 89.55 NCA 189.36 Sl4A 128,75 (CC .20408 Ik_ .6722 VI 29.465

LOP 72.58 VP 5?._ GAP ?.|8 AZP _O.M TAL _05.82 TAP 44._q_ RCA 102.48 APO 155.03 VZ 35.146

GP -25.82 ZAL 140.24 ZAP |44.?E (Y8 _0.55 ZA[ 128.58 (?( ZO1.94 ZAC 51.36 ETC 271.92 CLP-15S.D?

DLA 2?.6S RAIL 85.18 RAO _867.? Vl[L ll.8]0 PTH 2.08 W4P 6.044 OPA -I.]? RAP 98.17 (CC 1.2979

L-| TIN| IN| LAY IN| L_NG IN| RT _ IN| AZNTN IN| TJM[ PO C}T TIN ZNJ 2 LAT |NJ Z LONG

5557.74 -25,8_ 1_0.2] 521,57 74,]] El 55 S5 27]?.? o25.81 |lZ.O_

_kl8.04 -15.?_ IIE,&I 518.24 _,|3 E0 12 ? ]088.0 -18.?9 J55.3]

_!t56.11 -E?.$_ 81.71 5rE.S? ?7.88 2] 51 58 2356.6 -26.93 63.19

5584.34 o|E.5| 111.86 5|6.56 6E.$4 _0 d8 18 _914.d -15.89 124.9D

2555,00 -]5.?| 1_.21 5E5.$2 63.84 I S? 48 J835.0 -34.10 53.00

5340.?? -I.95 IE6.11 515.59 _6.44 ZO 55 26 2940.8 -1J.29 120.49

N|0-CGk/RK [_I[CuT[ON ACCURACY C_6;T 0[TERN|NATION ACCURACY

SGT 4035.2 9_ 545.5 565 1'08.6 ST ?53.? ]R J64._ S$ 78.8

RRT .8688 R_ ._ RTF ._OE0 CRT .5513 CRS -.6692 C]T -.9084

4068.8 R23 .3567 RI5 ._48 LSA 762.? M6A |37.5 SS4 27,4

6G! 406J.I $G2 268,1 THA 6.?3 ILl 759.3 [LZ 156.6 ALF 7.J|

1986



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 19645

LAt)NCH OAT( HAY IA 1964 FLIGI4T TIN( 14Z.00 ARRIVAL 0ATE O_T 3 ]964

HELI(XENTRIC CONIC

RL 151.EZ LAL .00

RP 1D?.79 LAP -.03

RC 144.550 GL ,54

PLA_YOC(NTRIC CON|(

C3 17,856 VNL 4.154

LNCH AZNTff LKH TIM(

RO,O0 ZZ )0 33

Am.OR 11 55 57

100.00 0 IS 11

IOO.O0 11 55 49

110,00 8 8 19

II0.00 It 85 II

01STAR(( 419.415

L_. 835.83 VL 86.|55 GAL -5.15 AZL 19.98 MCA ZOZ.GS M4A 1Z8.38 [CC .Z0466 INC .OT?9 vl ZS.465

LI_' ?5.01 VP 57.?98 GAP ?.43 AZP DO.00 TAL 804.08 TAP 46.60 RCA 10Z.G6 ARC) |54.5_ VZ $5.157

&P -SZ.ZZ ZAL 159.55 ZAP 147.t5 [T$ _tZ.i4 ZA[ 130.53 IT[ 1941.96 ZAC 55.05 (TC Z?I.Z6 CLP-156.1Z

0La 83,t0 RAL 95.1Z RAO $5t?.7 VI[L i1.774 PTM Z.06 VMP 6.008 OPA _.88 RAP 100.Z0 [CC I.Z840

L-! TIN[ INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO CRT TIH |NJ Z LAT INJ 2 LONG

5041,40 -87.73 t)_.44 388,40 94.08 83 8| 14 244|.5 -88.87 90.81

3_61.05 -7.57 150.63 316.10 61.65 16 59 59 3358.1 -11.16 151.81

1716,Z5 -89.65 75.?0 +Zl.67 06.03 1 O ST Z116.] -89.99 66.90

3768.51 -5.17 143.04 315,83 60.64 19 58 89 3168.5 -9.74 J36.39

2301.18 -34.17 50.43 38E,01 S)0,09 Z 42 O 1701.6 -33.67 41.Z_

516t.91 -Z,Ot 133.64 318,02 55.07 Z0 26 89 $069.9 -6.49 IZ?.40

MID-COURt[ [vJrcuyJGIV _CCA_ACy GRSlt D(/[RNI_YI_ ACCURACY

SGT 4135.1 _ 500.0 SG3 Z11.8 ST 670.6 Sat 151.? S6 6T.5

I_T ,0603 _ .045? RTF .0_91 CRT .1684 CRS .4755 CST -.5591

4165.Z RZ3 .3EDZ RI3 .9018 LSA 673.1 HSA 158.8 $$A 35.8

SGI 415?.5 dK, Z Z53.5 TNa _.gG (LI 67Z.I (LZ 145.9 ALF 3.45

OJ_FERI[NYJAL Ir.ORR1ECY|Clql

T0( .0lAI Yla-l.4407 TC3-4.8310 6ktJ .ffil51

eO_ .lOtl R/IA -.OZ?l lC_ -.5?17 FAU .06145

tO[ -.0549 FRA -.|1_3 FC3-E.D3Z? BJ_P 18907

• 1308 MA 1.4410 8C3 4.8703 FILP -M4

LAUN_ff DAY Ir NAt' 14 l_NI4 FL_r,_IT TIN( JA4,00 ARRIVAL DATE CX:T 5 196A

I_'i.IO((MYRIC CCICZC

RL 151.88 LAL .00

RP 107.Y$ LAP .16

RC 148.POf GL -E.3i

RLAN[FOCKNTRIC C¢_l|C

C3 16.503 VHL 4,0?8

Le40'J AZ_YH LNCH TJN(

9,0.00 Z3 19 31

• 0.O0 17 Z] 12

IDO.DO D 541 A4

IO0.DO 10 88 34

110.00 8 36 3E

110.00 ]9 ? 17

OIITAK( 4|5.EP!

LOt. 133.83 VL 80.799 GAL -5,58 _ZL 90.3? 14CA Z05.80 _qA 187.90 [CC .80539 INC .3645 vl 89.465

LOP 79,04 VP 57.?S? GAP ?,0? ASP J_._? TAL Z08.41 TAP 40.28 RCA 101.63 aPO 154.17 VZ 35.168

G@ -19,41 ZAL 154.50 ZMP 150,50 [T$ 384.89 8A( 131.08 (T( 1H.55 ZAC 57.91 (TC 2?0.65 CLPo157.ZO

DLA 80.09 RAL 97.15 WAO 6567.7 VEk 11,746 PTH _.O? Vl_iP 6.013 0PA 4.9T

L-_ TIN( |NJ LAY |NJ _ |NJ R7 A_ |NJ AZNTH |NJ TIN[ P_ CST TIN

_606.39 -_0._1 _.14 _EE,80 09.65 _4 Y 37 _06.4

405NI.05 -3.L_ 104.35 310.84 61.05 19 89 31 _496.6

EGY�.IE -89._6 05,58 388.79 9|,3_ | 41 4_ 19Y9.1

_11Jl.35 -I.07 149.60 315.49 60o16 19 33 I? 3861.3

2873.17 -35.74 41.99 SZZ,50 95.66 5 14 25 1673.8

3710.0Y 1.43 134_,35 313.43 55.84 EO 9 57 3160,J

DJF;[RENYlAL C(:]'R(CYlONS

YD6 -.O918 TRA-1.4514 TC3-4.5074 0AAJ 1.0246

RO( .0900 RRA -.0805 RC3 -.5611FA_ .05944

FOE -.1916 FRA -.l liD FC3-3.108i 6SP 14150

RO( .|33f M& 1.451Y 8C3 4.68|6 FSP -774

HIO-C.(X, NL_[ (XJ[CUT|G_ ACCLH_ACY

SST 4330.5 3GR 4?_.3 353 Z80.6

RIr .|3_4 _ .9EI9 RTr ._055

4356.9 R_ .2764 R|3 ._Y0

SGI 455D,| S,GE 244.0 TH,t 5.45

RAP 108,89 [CC 1.2Y89

ZNJ 8 LaT INJ 8 LOnG

-_6.06 ?9.49

*6.96 159.65

-Z9.3_ 55.Y5

-5.6Z 143.05

-38.56 32.96

-3.0Y 132.14

ORBIT 0(T(RN|NATI_ ACCURACY

ST 677.5 SR 159.2 SS 150.6

CRY -.D918 CR8 .8Y35 CST -.465D

LSA 60|.4 NSA 169.! 66A 31,5

ILl 877.6 (LZ 138.? ALF 1?9.00

LAUNCH 0AT( NAY 14 l_lA FLIGHT TIN( 146.00 ARRIVAL OAT[ O(T Y 1964

H[_IOCEHYIJC CONIC

RL 151.88 LAL .00

RP lOT.Y2 LAP .$5

RC 148._45 _L -4.80

PLAN_TOC(NTRIC CONIC

C3 16.001 VNL 4.000

LNCH A_HT_ LI_E_ yJN(

_O.00 0 0 6

• 0.00 lY I 89

100.00 I 38 89

100,OO 11 11 50

110.00 3 4 48

110.00 18 56 6

D_STAN,_[ 431.141

LOt. 833.Z$ VL ZG.786 GAL -5.16 AZL gO.YZ HCA 2_9.03 SNa IZY,48 [CO .ZO6Z8 igC .Y801 vt 29.465

LOP 98.26 vP 37.788 GAP 7,98 AZP 69.37 TAL ZOO.7t laP 49.81 iCA 101.19 aPO 153.77 vZ 55.178

_P -|Y.ZO ZAL 134.80 ZAP 1_Z._5 ITS )26.55 ZA[ 1_1,40 IT[ ]94.6J 8AC _0.83 [YC 87_.07 CLP-158.Z?

DLA 16._6 RAL 99.29 WA0 6567.6 V(L 11.721PTH Z.0Y VHP 6.055 DPA 7.1D

L-J Y;14_ JNJ LAY JNJ LON¢ |NJ RT A$C _NJ AZMTH JNJ y|N£ PO C$t YlH

8773._8 -89.09 Y�._O 583.89 93.77 O 46 8_ 8173.6

4195.$_ -.11 IYl.Y2 31Y.09 61.60 16 11 24 3595.5

_475.04 -89.45 57.67 $_3.17 95.30 Z 13 45 1675,9

394141.33 |.08 154.57 316.AE 60.13 19 17 58 334_9.3

8107,35 -38.95 $5.48 $EE.65 _9.67 5 4| 9 1567.$

5689,68 4,00 141.1NI 314.56 56.05 19 59 56 3229.6

DIrF(R(NTIAL COImECTJ(3N,S

TO( -.1546 YffA-J .$SPE TC$-4. TI56 |AU+I.014|

io[ .lOll J_A -,0110 lOS -.5157 FAU .05607

FOE -.8084 rNA *.OAR3 _C3-8.9795 OSP 15803

8D[ ,181J MA 1.3578 8¢3 4.74)5 fSP -&48

RAP 104.44 (CC 1.8634

JNJ 8 LAT ZNJ Z LON6

-2T.ZY 71.33

-$.90 165.08

-89.59 49.85

-8.90 14?.05

-31.86 86.60

-.41 135.7?

_I_B|T O(Y(IQNINATZON ACCURACY

ST 66E.9 SR 156.6 SS 161.0

CNT -._899 CRS .9457 CSY -.4388

LSA 668.6 NSA 804.4 66A 38.6

ILl 664.5 _LE 14_.5 ALF J75.67

NI0-C_( [X[CUTION ACCURACY

SGT 4Ef_.5 _ 430.9 SG5 80?.Y

RRT ,01_ _ .885Y RYF .9919

SG_ 4580.9 RZ3 .2681 R15 .8938

861 4613,4 _ 851.1 ?HA 4.81

LAUNCH DAY( MAY 14 ISN_4 IrblG_T TIN( 140.00 ARRIVAL OAT( OCT 9 1964

H(LIO(ENTRIC CON|C

RL 151.8E LAL .00

RP 107.18 LAP .54

lC 150._H14 GL -6.04

PLAN(TOC(NTRIC CONIC

C3 15.4_| V_L 3.934

LNCJ4 AZNTH LNCH TIN(

_O.00 0 30 50

Am.DO 16 48 El

100.00 8 1 18

JOO.OO JR 0 47

110.00 3 89 27

110.00 II 49 I

OIST._IC( 434.91_

LCt. J_3.J3 VL J_i.e41.3 GAL -4._3 AZL J1.01H(:A Zl8.86 SMA 1_7.07 [CC .E0?S1

LOP 05o4_ VP 37.Ml GAP B.JO AZP I_.15 TAL 399ol4 TAP 51.41RCA 1D0.74

{P *J5,40 8AL 131.75 ZAP |54.4_ (T6 $87.07 ZA_ 131.50 (T[ 193.03 ZAC 68.14

0LA 19.1i RAL IO1.49 RAO 0557.6 _f(L 11.699 PTH E.06 WAR 6.119 DPa 0.76

k-| 7114[ INJ LAY |NJ L_qG ZNJ NT ASC |NJ AZNTH |NJ TIN( PO CST TIM

EM_._5 -17._O ?3.33 _4,04 _7.01 1 15 53 Z083.0

4871,}3 2.31 I?S.N 310.30 61,77 1? 59 39 3671.3

8_61.5E o811.75 51.70 3£3.85 _6.5G 8 41 3 1791.5

4057.1_ 5.44 J SI._ 3/?.77 t_.29 J9 0 5 3430.0

_115.34P -31.1_ 30.03 $£3.14 102.73 4 4 4Z 151_.4

_O00.19 1.15 145.00 311.03 56.38 ]9 53 49 3886.9

INC 1.0106 vi 89.465

APO 153.40 v8 35.J80

(TC 869.50 CLPoI59.GA

DJ_F£RI[NY|AL CQ_I[CTJ_NS

TO[ -.1631 TRA-1o3OI? y¢3o4.9?t9 _ 1.0364

RO( .1111 RRA -,004? R¢3 *.S005 FAU .05359

_0[ -.8Y50 FRA -.DOg8 F¢3-E.IHISO BJ_ 13679

80( .8856 BIIA |.301_7 0C3 S.0050 FIR -656

_IO-C_ulI[ [x[CUTJO_ _CCUA'aCy

SG7 6410,? SC,R 4_5.9 $G3 Z06.6

R/_7 .?947 I_ .0AGE _TF .6988

443J.E jl_ ,_33 R|3 .P951

$GI 44E5,9 $GE E56.7 THA 4.41

RAP ID6.64 ECC 1.8550

INJ 8 LAT _NJ Z LONG

-86.85 64.89

-1,45 169.33

-2?.2Y 43.Zl

-.Sd 151.67

-89,91 2].4_

1.76 138.76

CRSI7 DETER_|NATZON ACCURAC?

ST 717,9 Sill 16_.] $6 216,5

CRT -.5094 CRS .9694 CAT -.5_69

LRA 734.D NRA 819.6 SSA )J,_

CLI 788.? [L8 ]38.6 ALF ]73.18

19ST



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

LAUNCH DATE MAY 14 |964 rLX&NT TIN( ISO.O0 ARRIVAL DATE OCT ]] ]964

NELIOCENTRIC CONIC

RL I$1.ZZ LAL .00

RP 107.67 LAP .?)

RC ]S),069 GL -8.60

PLAN(T_[NTR|C CON|C

C3 15.034 VHL 3.57T

LNCH AZNTH LNCN TIN_[

90.00 O 5B Io

90.00 16 39 34

I00,00 Z ZT S

]00,00 11 35 Z1

110.00 5 51 14

110,00 16 44 42

OiFF[R[NT|AL CORReCT|ORS

TOE -.3551 TRA-I.Z433 7C3-5.2Z17 DAU 1.0343

ROE .1157 RRA .0033 RC5 -.4869 FAU .05161

FOE -.3Z44 FRA .047J FCS-Z.�?Z4 8_P 13979

60[ .)735 lkqA 1,1433 8C3 5.1456 TSP -647

DISTANCE 44Z.614

LOL 233,Z5 VL 26°600 GAL -4.47 AZL 91.Z5 NCA ZIS.S0 SNA 126.67 ECC .Z0854 INC I.Z53Z VJ 29.465

LOP 66.72 vP 37.651 GAP 6.4I AZP 68.96 TAL 197.49 TAP 52.99 RCA I00.Z5 APO 153.06 VZ 35.198

GP -15,9.1 ZAL 129.I? ZAP |$6.J0 ET5 3Z6.90 ZA( |51.66 ETE 19|.75 ZAC 65.?5 ETC Z68.94 CLP-160.39

OLA 14.19 RAL 105.61 RA0 6567.6 VEL 11.6a0 PYN Z.05 VNP 6.197 0PA ]0.09 RAP 108.68 [CC ].2474

L-; TIRE |NJ LAT ZNJ LONG |NJ RT ASC IN] AZNTH |NJ T;NE PQ CST TIN IN] Z LAT IN] Z LONG

2_55.&O -16.74 67.80 526.0A 99.66 1 AI 57 2006.6 -25.13 59.SO

4355.22 4,39 |79.54 519.99 62.00 |7 5| 49 5755.2 .6] ]72.89

1516.12 -27.90 46.47 524.80 J0I.I6 5 5 44 |716.9 °26.05 55.15

4097.15 5.43 161.46 519.42 60.56 19 1 39 3497,1 1,46 15A.92

Z052.A6 -30.96 25.42 323.18 105.26 A 26 26 1451.5 -25.55 IT.D4

3935.55 8.1J 14?.62 3I?,?8 56,68 J9 SO 18 3556.3 3.67 i4;.34

N|0-C(_Q$1[ [KI[CuT|ON ACCURACY ORBIT OETERNINAT|Cml ACCURACY

SGT 4902.2 I_t 415.9 565 ZO5.5 5T 783.Z SR 171.4 55 259.5

R_T .7670 RRF ._086 RTF .89|2 CRT -.6646 CR5 .9767 CST *.6524

5_ 4521.4 RZ5 .J9|2 R|5 .8920 LSA 811.6 NSA 224,8 65A 50.6

$G| 4515,6 $_2 266.2 THA 4,07 ELi 791.6 ELI 126,7 ALF 175,50

LAUNCH DATE NAY ]4 1_4 IrL|_T TIN[ 152.00 ARR|vAL 0ATE OCT J3 1964

NELZ_ENTRIC CON|C

RL 15|.Z£ LAL .00

RP 107.64 LAP .9|

RC IS$.lSa GL °IO.IQ

PLANI[TOC[NTRJC CON|E

C3 14.i16 VNL 3.624

LNCN AZNTN Lh_H T|N_

• O.DO 1 23 36

90.00 16 35 2e

IOO.00 Z Sl 11

IOO.00 17 41 26

110.00 4 13 52

I10.00 16 4£ ZI

015TAI_K:[ 448.650

LOL _3.23 VL 26,53_ GAL -4.10 AZL 9|,46 HCA 118.73 5NA 126.27 ECC .20962 INC 1.4605 vl 19.465

L_ 91,96 vP 3?.615 GAP 8.64 A2P _.86 TAL 195.63 TAP 54.56 RCA 99,80 APO 152.?4 VZ 35.206

GP -12.?0 ZAL 126.46 ZAP 157.62 £TS 329.68 ZA£ 131.75 EYE 190.65 ZAC 65.15 ETC 265.38 CLP-ISI.AI

DLA |Z.38 RAL |06.23 RAO 6567.6 VEL 1J.662 PTH 2.0_ VHP 6.286 DPA 11.12 RAP 111.16 ECC I.ZAD?

L-| TIN[ ZNJ LAT IN] LONG |NJ RT ASC |NJ AZNTH |NJ TI_ PO CST TIN |NJ 2 LAT IN] Z LONG

2536,98 *Z$,#6 _.g? 326.30 101.95 Z 5 55 1937.0 -13.96 54.52

4361,54 6.18 162.71 521.86 62.31 17 46 56 5791.5 Z.43 I76.04

2134.16 -26.96 4|.89 326.02 103.42 5 26 52 1654,2 -24.55 35.73

4140.36 ?.|? |$4._ 52|.32 GO.90 18 ST 55 3549.6 3.24 157.60

1995,78 -29.87 21.36 525.|1 107.45 4 47 8 1595.8 *Z?.J9 13.19

39_0,74 9.76 150._0 519.75 57.08 19 48 4Z _380.T 5.35 145.68

N|O-C(_JR$1[ E_rcuT|ON ACCURACY CIR_iT OETERN|NATION ACCURACY

$GT 4_89.9 }DR 410,| 565 200.0 57 860.9 5R 161.6 55 300.A

RRT .?544 RR_ .7672 RTF .8905 CRT -.776A CRS .9771 CST -.7267

5C,_ 4608.2 R25 .1655 RI5 .691| LSA 902.0 NSA 223.A 5SA 30.4

561 4_99.6 562 277°7 THA 5.77 ELi 872.6 EL2 112.9 ALF 170,54

DIFF[REMTIAL C(_ItRI[CTIONI

TO[ -.441_ YRA-I.I6_ YC3-5.4516 8AU 1.0715

ROE ,120_ RRA .0117 RC3 -.4604 FAU .04_55

F0£ *.58S_ FRA .OSNI6 FC3-2,_537 86P |426|

SO[ .45?9 MA 1.16S_ 8C3 5.47_7 rSP -636

LAUNCN OAT[ NAY 14 1964 F_IGHT Tim[ 154,00 ARRIVAL DATE OCT 15 |964

NELIO_ENTR|C CONIC

RL 151.22 LA_ .00

RP ]OT.AI LAP !.10

RC 157.232 G_ -11.55

PLAN_TO(ENTRIC CONIC

C3 14.Z66 VHL 5,77_

LNCN AZNTH LNCH TIN[

90.00 1 47 54

90.00 16 Z9 19

100.00 3 14 34

100.00 17 45 Z_

llO.00 4 54 55

]10.00 16 AI 50

DIFFERENTIAL C(_#I[CTION5

TOE -.5Z35 TRA-|.07_I TC3-5,6677 8AU 1,0886

ROE ,1261 RRA .0_O_ R¢3 -.4742 FAU .04749

FOE -..000 FRA .IA_? FC3-2.161? 86_ IA5S6

BDE .5405 MA 1.0785 0C3 5.70?5 FAP -825

DISTANCE 454.465

LO(. 255,25 VL 26.476 GAL -5.71 AZL 91.64 HCA 221.97 5NA 125.88 [CC .21106 INC 1.6405 VJ 29.465

LOP 95.19 vP 37.579 GAP 8.91 AZP 86.76 TAL 194.16 TAP 56.15 RCA 99.51 APO 151.44 v2 55.215

GP -|1.67 ZAL 125.65 ZAP 159.00 ETS 550.23 ZAE 151.75 EYE 1_9.T5 ZAC 66.54 ETC 26?.52 CLP-]62,42

OLA 10.66 RAL 106.75 RAO 6567.6 V[L 11.647 PTH 2.04 VHP 6.585 OPA 11.92 RAP 113.51 [CC 1.2346

L-| TIN[ JNJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH IN] T|NE PO C$T TIM IN] 2 LAT[NJ Z LONG

2474,41 -24.9J 56.64 327.79 105.92 2 19 8 1874,4 -22._5 50.63

4445,07 7.60 165.62 325.96 62.69 11 45 22 $8A3.1 A.08 ]78.91

2194.69 -Z5.96 57.77 527.49 105.57 3 51 9 1594.9 -13,60 29,77

4197,65 8.76 |67.08 525.45 61.5| 18 5_ 16 5597.6 4.86 ]60.46

1945o55 -2_.75 I?.?J 526.51 I09.55 S 7 |? 1345.5 -25.84 9.73

402|o95 11.28 15Z.22 511.94 57.51 19 48 52 5422.0 6.91 145,85

NIO-C(_R$1[ EXECUTION ACCURACY _BIT OETERNINATION ACCURACY

$GT 46?6.| 56R 407.4 SG5 196.5 5T 949.4 SR 192.0 63 356.?

RRT .?000 _ .7250 RTF .8_01 CRT -.8558 CRS .9737 CST +.7850

5&B 4695.6 R23 .1595 R|5 .8907 LSA 1002,5 NSA 116.2 SSA 50.4

561 4_4,6 562 2_.4 THA 5.50 ELI 963.? EL2 97,5 ALF 170.08

LAUNCH DATE NAY 14 1964 FLIGHT T|N[ 156.00 ARRIVAL DATE OCT IT 1964

_[_IOCENTRIC CONIC

RL 151.f2 LA_ .00

RP 107.56 _A_ ].Z6

RC 15t.260 GL -12._0

PLAN[TOC[NTRJC CON|C

C3 |3.996 VHL 3.?36

LN_H AZNTN LN_N TIN[

gO.O0 Z 11 34

90.O0 16 L_ 4t

I00.00 3 3? Im

100.OO 17 43 3?

110.00 4 SS _11

_lO.O0 |6 41 4_

O|STAN(E A6_.264

LOt. _3.£3 V_ _6.415 GAL -3.52 AZL 91.80 KA 225.2; S_4A

LOP _N_.43 vP 37.544 GAP 9.17 AZP 68.73 TA6 192.46 TAP

6P -10.79 ZAL I_.tl_ ZAP ]_K)._| [T$ 3_0.57 ZA[ J31.76 EYE

175.49 ECC .Z1266 INC 1.T990 vt 29.465

57.69 RCA 96.81AP@ 152.15 V2 35.122

1_8.99 ZAC 67.42 ETC 167.26 CLP-165.59

O_A _.04 RAL 1|1.39 RA0 6567.5 VEL II.654 PTH 2.04 VHP 6.490 OPA 12.55 RAP 115.87 [CC 1.8297

L-| T_N[ IN] LAT INJ LON_ JNJ RT ASC |NJ AZNTH [NJ TIN_ PO CST TIN IN] Z LAT IN] 2 LONG

£4/6,E_ -25._ 54.6? 529.52 105.66 Z 5| 50 1816.Z -21.5E 46.81

44_1+_4 9.31 18_.40 326.26 65.14 1? 41 33 3891.6 S.63 1B1.65

2139o_2 -24._| 3A.00 529.19 107.09 4 12 59 1539.5 -22.53 26.15

4J43,46 I0.Z4 16_.M 3Z5.7_ 61.76 18 5d 21 5645.5 6,59 162.99

1694,59 -_7180 I4_6 52|.16 Ill.0| 5 27 12 1194.6 -24.46 6,5?

4061.26 12.70 154.37 524.35 56.00 19 49 30 3461.3 8.58 147.94

01_81T OETERN|NATION ACCURACY

ST 1042.2 SR 20_.8 66 375.]

CRT -.9JI1 CRS .96?Z C_T -,8286

LSA 1105.1NSA 210,6 SSA 50,7

ELI 1058.6 [LZ 82.5 ALr 169.88

DIFFERENTIAL ¢OWRECT|_N,S

TD[ -.eO53 TRA -_976_ T¢3-g._956 8A4_ 1.1036

ROt .1511 RNA .0_O3 RC3 -,4M3 FAU .045_0

FOE -.42?5 FRA ,_O02 FC3o_._095 86P ]4??2

80[ .6J64 MA .9??5 8C5 5,9142 FAP -_9

NID-COUR_I[ £vlrCUTION ACCURACY

SGT A730.? 5DR A06o8 565 191.9

RRT .665? RRF .6825 RTF .6694

$C_ 4?68.| R25 .1_01 R13 .8898

5GI 4?56,4 562 305,6 THA 5.27

1968



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUNCH D4T[ HAY 14 1964 FLIGHT TIN£ I_8.00 AERI¥4L OAT[ OCT 19 1964

HELIOCENTRIC CONIC

RL 151.12 LAL .00

ffP 107.97 LAP 1.41

RC 16|.33_ GL -13.96

PLAN(T(_ENTRIC CONIC

C3 13.705 VHL 5.70Z

LNCH AZNTH LNCH TIN(

• 0.00 Z 34 58

90.00 16 Z5 15

100.00 _ _9 54

IO0.O0 17 43 I

I10.00 5 16 19

110.00 IJ 43 5

OIFF[RENTIAL CCI_RI[CTI(_iS

TO[ -,68t6 TRA -.IQdl FC$-6.094t 8Au 1.1199

RD( .l_l? IRA .0400 RC3 -.4036 FAU ,04316

FD( -.4553 FRA .Z4?Z ¥C3-2.7326 86P ]S0S4

80[ .7030 BRA .8697 8C3 6.1lZZ FSP -599

DISTANC[ 466.031

LOL Z33.Z3 VL Z6.356 GAL -Z.91 AZL 91.94 HCA ZZS.4S SXA

LOP 101.66 YP 3_.300 GAP 9,43 AZP 88.71 TAL 190.80 TAP

GP -10.03 ZAL |17,61 ZAP 161.48 [T$ 310.7Z ZA[ 131.76 IT[

IZ3.IZ [CC .Z1444 JNC 1.9409 VI 29.465

39.Z5 RCA 98.19 APO 151.95 VZ 3§.Z29

188.34 ZAC 18.40 CTC 266.?0 CLP-164.$5

DLA 7.46 RAL 114.14 840 6567.3 VEL 11.6Z3 PTH Z.O4 VHP 6.603 DPA IZ.97 RAP 118.Z6 [CC 1.ZZ53

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ 4ZNTH INJ T|N( PO C$T TIN INJ Z LAT INJ Z LONG

2361.34 -ZZ.84 5|.00 331.48 107.21 3 14 10 !761.3 -ZO.Z? 45.27

4538.3J 10.74 191.10 328.82 63.64 17 40 54 3938.5 7.11 184.30

1087.43 -Z3,8Z 30.51 331.14 108.6Z 4 34 41 1487.4 -Zl.0S ZZ.#0

4187.83 11.63 171.18 318.34 81.18 18 34 Z9 3687.7 7.85 165.45

|848.13 -26.43 IJ.Z? 330.06 IIZ.SZ 3 47 8 1148.Z -23.14 3.65

4099.60 J4.08 158.30 3Z8.93 38.52 19 51 24 3499.6 9.81 149.99

HI0-COUR$( [K_CuT;ON ACCURACY OASIT D[T£RNINA TION ACCURACY

$GT 4131.Z ICAE 408.0 $63 188.1 ST IlS0.Z SR 211.? $6 408.9

RRT .6181 RRF .6411 RTF .8899 CRT -.9487 CRS .9599 CST -.8652

SC_ 4948,4 i_3 .J0Z4 RI3 .8901 L$4 IZZZ.Z NSA 101.6 $$A 30.9

SOl 48_8.0 $GZ 317.0 THA 3.03 ILl 1187.8 [L2 66.2 ALF 170.02

LAUNCH OAT[ NAY 14 1984 FL|_IT T|N( 160.00 ARRIVAL OATE OCT Zl 1964

HELIOCENTRIC CONIC

RL 131.ZZ LAL .00

RP 107.95 LAP J.SZ

RC 183.599 GL -14,93

PLANE TOCENTR|C CONIC

C3 13.513 VHL 3.678

LNCH AZHTH L_H TIN(

90.00 Z 58 19

90.00 16 24 46

JO0.O0 4 21 Z?

I00.00 17 43 lg

110.00 3 37 7

110.00 18 49 8

0|8TANC[ 471.814

LOt. Z'_3.13 VL Z6o185 GAL -Z.49 AZL 91,07 HCA Z31.69 SI4A

LOP 104,90 VP 37.472 GAP 9.1'0 AZP 88.72 TAL 189.11 TAP

GP -9,37 ZAb 114.44 ZAP ISZ.61ET$ 330.69 24[ 131,76 ETE

124.75 ECC .21640 INC 2.0692 vl 29.465

60.80 RCA 97.75 4PO 151.74 V2 35.Z35

187.78 ZAC 69.19 ETC 166.15 CLP-165.29

OLA 5.91RAL 117.01RAO 6587.5 VEL 11.815 PTH Z.04 VHP 6.723 OPA 13.Z? RAP 110.67 ECC 1.2114

L-I TIN( INJ LAT |NJ LONG INJ RT A$C INJ AZNTH ;NJ TIN( PO C$T TIN JNJ 2 LAT INJ Z LONG

2309,11 -11.74 47,56 333.68 108.60 3 36 48 1709.1 -19,00 39.96

4384,59 IZ.IZ 193.78 331.37 64.21 17 41 11 3984,8 8.53 186.9Z

Z037.?O -ZZ,?O J7.14 333.3Z 109.99 4 36 25 1437.? -19.77 19.67

4331.ZZ 13.01 174.89 331.11 82.85 18 33 30 3731.Z 9.28 167.90

1804.01 -13.14 8._ 33Z,ZO 113.86 8 7 ]1 1Z04.0 -21.80 .92

4137,84 15.41 158.63 3Z9,74 59.1] 19 54 6 3537.6 11.21 15Z.05

ORBIT O[T_RHINATION ACCURACY

ST 1Lx65.3 SR 222.3 SS 442.5

CRT -.9724 CRS .951Z CST -.8934

LSA 1344.8 NSA 192.0 $SA 51.2

ILl 1283.7 ELI 51.1 ALF 170.29

OIFFERENTXAL C(_RRECTION$

T0[ -.7748 TRA -.7497 TC3-6.ZEgJ BAU J.1356

ROE .14/7 RRA .0102 RC3 -.4381FAU .04114

F0[ -.4791 FRA .2938 FC3-Z.8421 86P 15318

BO[ .7875 9RA .7514 BC3 8.2859 FSP °388

NI0-r.,OURSE EXECuTIC_ ACCURACY

8GT 4_7,3 $GR 410.4 $63 184.Z

RRr .5923 RRlr .6008 RYF .8905

$Co_ 4924.4 RZ3 *0878 R13 .8908

8GJ 4913.3 $G2 3_K].Z THA 2,85

LAUNCH OAT[ NAY 14 1964

HELI(X[NTAIC CONIC

RL 151.2Z LAL .00

RP 107.53 L4P 1.79

RC 165.)69 GL -15.87

PLAI_.YOCENTRIC CONIC

C] i].3_$ VNL 3.659

LNCH AZNTH LNCH TIN[

90.00 3 Z| 44

90.00 16 15 5

lO0.O0 4 45 S

100.00 17 44 ZZ

110.00 5 58 8

110.00 18 47 53

FLIGHT TIN[ 16Z.00

0JSTANCE 477.581

L_. 235.73 VL 26.236 GAL -2.06 AZL 92.19 HCA Z34.93 $NA

LOP 108.15 VP 57.433 GAP 8.97 AZP 88,74 TAL 187.41 T4P

GP -8.80 ZAL ||1.15 ZAP 183.88 [Y8 330,47 ZA[ 131.76 [T[

ARRIV4L 0AT[ OCT 23 1964

124.38 ECC .Z]856 INC 2.1861 vZ 29.465

6Z.34 RCA 97.20 APO 151.57 V2 35.241

187.30 ZAC 10.11 ETC 265.59 CLP-166.Z0

OLA 6.39 RAL J19.98 840 6567.5 VEL 11.609 PTH 2.03 VHP

L-| TIN[ [NJ LAT |NJ LONG INJ R? A3C |NJ AZNTH [NJ TIN[

1259.13 -ZO.SZ 44.32 336.10 109.84 3 59 Z3

4830.5Z 13.48 196.48 334.54 64.83 17 42 15

1990.1Z -21.38 14.18 333.73 111.ZZ 5 18 19

4374.78 14.36 177.Z3 334,10 63.50 18 37 17

1781.76 -24,05 5.87 334.57 115.06 6 Z? 28

4175.89 18.74 160.a0 33Z,76 59.75 19 5? 29

NI0-COURS_ ExI[CuTION ACCURACY

$GT 4981.3 $GR 413.3 863 180.3

RRT .5572 RRY .5813 RTF .8916

S_ 4998.4 RZ3 .0750 813 .8918

$61 4986.6 $GZ 34Z.8 TM4 Z.66

DIFFERENTIAL COqRECTION$

TOE -.8635 TRA -.8207 TC3-8.4143 8AU I,1310

ROE .1465 RRA .0601 RC3 -.4513 FAU .03916

FOE -.5019 FRA .3387 FC3-Z, 3390 86P 1_594

80[ ,8739 8R4 .8237 8C38.4303 FSP -578

6.849 0PA 13.44 RAP 123.10 ECC 1.Z203

PO CST TIN INJ 2 LAT INJ 2 LONG

1659.1 -]7,73 36.84

4030.5 9.96 189.55

1390.1 -18.46 IG.?Z

3774,8 10.89 170.37

1181.8 -Z0.47 358.36

3575.9 lZ.G0 154.14

ORBIT DETERNINAT]ON ACCURACY

$7 1390,6 $R Z31.4 $$ 475.6

CRT -.9857 CR$ .9417 CST -.9159

LSA 1476.Z NSA 182.5 $$A 31.4

ILl 1409.Z ELI 38.5 ALF 170.65

LAUNCH DATE NAY 14 1964 FLIGHT TIN[ 184.00 ARRIVAL D4YE OCT 25 1964

HELIOCENTRIC CONIC

• L 131.Z2 LAL .00

RP JO?.5Z LAP 1.95

RC 187.381 GL -18.81

PLAN_TOCENTRIC CONIC

C5 13.337 VHL 3.89_

LNCH AZNTH LI_H TIN[

90.00 3 45 ZO

90.00 18 _6 4

100.00 5 9 1

100.00 ]7 48 4

110.00 8 19 L_O

110.00 18 5! 14

0|STMK[ 483.3Z1

LOL _3.13 VL _.177 GAL -1.81 AZL 92.30 HCA Z38o18 SXA 1Z4.03 ECC .2_094 INC 2.Z951 Vl Z9.465

LOP ]II.39 VP 37.399 GAP I0.13 AZP 88.79 T4L 185.71 TAP 63.89 RCA 96.61 APO 15J.43 V2 35.246

GP -8.30 ZAL 107.78 ZAP 164.70 [T$ 3_0.08 ZAE 131.71 EYE 188.87 ZAC 70.91 £TC 165.04 CLP-167.lO

0LA Z.99 RA_ 1_3.06 RAO 6587.3 V(L 11.80? PTH Z.03 VHP 8.981 0PA 13.50 R4P IZ5.54 [CC 1.2195

L-| TIN[ |NJ _AT INJ LCNG INJ RT ASC INJ AZNTH ZNJ TIN[ PO CSY TIN INJ Z LAT INJ 2 LONG

Z_11.L_Z -19.49 41._? 338.T6 110.98 4 ZZ 11 1611.Z -16.46 33.90

4878.77 14.78 199o_4 337.?4 83.5? 17 44 1 4078.8 11.36 191.23

1944.S_ -10,41 El.IT 338.37 111,33 3 40 13 1344.5 -17.Z0 13.94

4418.71 15.M 179.83 337.30 84.ZZ 18 39 43 _118.? 12,08 172.88

17_1._8 -_.88 3,13 337.19 118.1d 6 48 1 1121.3 -!_.16 355.95

4214o71 15o08 183.04 338.00 110.47 ZO I 18 3614.? 13.99 J56.29

OR81T D(T[RHINATION ACCURA(Y

ST 1316.6 $R 240.4 SS 505.2

CRT -.9909 CR$ .9307 CST -,9319

LSA 1606.8 N$A 173.7 5SA 31.7

ILl 1535.2 EL2 51,9 4LF 171.D?

01FF[R[NTIAL CORR(CYZON$

7o[ -.95]8 TRA -.4771 TC3-8,5104 9AU 1.1835

R0[ .1518 RRA .0718 RC3 -.4418 FAU .037_0

FO[ -.5_01 FRA .385_ FC3-_.4148 86P ]5?53

BO[ .9636 8RA .4815 BC3 8,5134 FSP -561

NZ0-CGUR_[ EX[CUTiON _CCuRACy

SGY 3040.1 $GR 418.3 $63 175.9

RifT .5_14 Rffi r .5118 RTF .8911

$GB S05T.3 RZ3 .0648 813 .8923

$GJ 5044°8 $62 334.9 T_4 2.48

1969



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH OAT[ NAY 14 1964 FLIr.,NT TIN[ 166.00 ARRIVAL OAT[ OCT 17 ]964

H[L/OC£NTRIC CONIC

RL 15].22 LAL .00

RP lOT.SO LAP Z,10

RC 16t.356 GL -17.36

PLAI_TOCENTRIC CONIC

C$ 13.366 VHL 3.656 OLA

LNCH AZMTH LI_N TJI_

90,00 A 9 6

sm.oo 16 27 38

IO0.OO 5 31 5

100.O0 l? 46 _1

i10.00 6 40 48

110.O0 18 55 6

OIFF[R[NTIAL C(_I_CTION$

yO(-I.040Z TRA -,3264 TC3-6.5755 6AU 1.1777

RO[ ,1561 RmA .0827 RC3 -.A303 FAU .03535

FO[ -.5400 FRA .4268 FC5-2.2877 BSP 16015

eO[ 1.0599 eRA .3367 eC5 6.5896 FSP -553

01STANCE 469,045

LOA. 233.25 YL 26,120 GAL -|,15 AZL 92,40 HCA 241,A2 SIAA

LOP i14.65 VP 57.362 GAP 10.54 AZP fl_.a5 TAL 184.01 TAP

GP -7.85 ZAL 104,27 ZAP 165,67 [T$ 329,50 ZA[ 151,77 IT[

123,65 [CC .22353 INC Z,3962 v| ]�.ASS

65,43 RCA 96.G] APO ]51.32 VZ 3].]SO

166,50 ZAC ?1.65 [TC ]64.SO CLP-167.98

I.)8 RAL 1Z6,24 RAO 6567,5 V£L 11,608 PTH ZoO3 VNP ?.121 OPA 1].41 RAP 126.00 [CC 1.]ZOO

L-I TIN[ INJ LAT /NJ LCI_G INJ RT A$C INJ AZNTH INJ T|NF. PO CST TIN INJ 2 LATINJ Z LONG

Z165.57 -18,34 _.39 341.65 111.96 4 45 I1 1565.4 -IS.Z1 31.lZ

4125,$4 16,08 202.0? 541,16 66.3? 17 46 22 4|25.6 12.73 194.97

1900,92 "18,25 18,54 341,25 113,32 6 Z 46 1300.9 -15.93 11.37

4463.32 16,88 182,50 3A0.73 63.02 19 2 44 3863.] 13.47 175.46

1682,89 -21,68 ,16 340,03 1|?,|0 ? 8 51 |082.7 -17.87 353.69

4254,34 19,37 |63._ 339,46 61.27 20 6 1 3654.3 13.39 138.31

N/D-C, OU_SI[ [X[CUTX(_N ACCURACY ORBIT O£TERNINA TION ACCURACY

$GT 5106.9 $GN 419.5 $63 JTZ.l ST 1656.1 SR 248,6 $S 536.1

RRT .487_ _ ,4838 RTF .8937 CRT -.9901CRS .9Z01 CST -.9468

$68 5|24,1 223 ,0552 213 .8939 LSA 1750.2 NSA I66.1 SSA 31.6

$G1 5111.0 $GZ 366.1 THA 2.30 ELI ]674.3 ELZ 34.5 ALF ]7].54

LAUNCH OAT[ NAY 14 1964 FLIG_IT TIN[ 168,00 ARRIVAL DATE OCT Z9 1964

H£LJOCENTRIC CONIC

RL 151,22 LAL ,DO

RP 107,49 LAP 2,25

RC 171.282 OL -17.96

PLANE TOC[NTRIC CONIC

C5 13.490 VHL 3.$73

LNCH AZN?ff LNCN ?J14[

90.00 4 33 2

90,00 1$ 22 44

]00.DO 5 54 ZO

100.00 17 51 ?

110.00 ? Z 29

110.O0 18 39 27

DIFFERENTIAL C_RECTION$

TO[-I.| 307 TRA -.1380 ?C3-e, 3939 8AU 1,1918

RO[ .16|? RRA .0836 R(3 -,4165 FAU .03397

FOE -.3603 FRA ,4698 FC3-2,1542 83P 16271

BOE 1.1820 6RA .1905 8C3 8,6090 FSP -545

0IS?ANtE 49A.?44

LOt. 233.23 VL 26,08Z 6AL -,67 AZL 92,41 HCA 244,6? SNA

LOP 11?.89 VP 37.326 GAP 10.83 AZP _N1.93 TAL 18Z.30 TAP

GP -?.At ZAL /00.71 ZAP 166.60 ETS 328.?Z ZAE 131.79 (T(

123.33 ECC .22636 INC Z.A913 vl 29.463

66.9? RCA 95.42 APO 151.23 V2 ]3.23d

186.17 ZAC 12.37 ETC 263.96 CLP-J68.84

OLA -.09 RAL 129.50 RAO 6567.5 VEL il.614 PTH 2.03 VHP 7.267 0PA 13,34 RAP 130.43 ECC I,ZZZO

L-I T114[ IN] LAT |NJ LONG IN] RT A6C IN] AZNTH |NJ TII41[ PO CST ?IN IN] Z LAT IN] Z LONG

2J2J,$8 -J?°ZJ 35,_ 3A4,76 JJZ.84 5 8 24 ]321.7 -13.97 28.51

4771.28 17,36 Z04,98 3d4.79 67,27 I? 49 13 4|71.3 14.1] 297.?9

1859,41 -18,12 15,_8 344,35 114,19 6 25 2*0 1259,4 -14.?0 8.86

4508,77 18,Z6 185,26 344.38 65,92 19 6 16 3908.8 14.86 ]78.1]

1646,|0 -Z0,53 358,54 343,10 117.93 7 29 35 1046.1 -16,63 351.59

4294,85 Z0,$8 167,78 343.14 62,16 Z0 I| Z 3694.9 16.79 160.81

N|D-COUR_[ [XI[CuTION ACCURACY _SIT 0ET[RNINATION ACCURACY

SOT 3|?_.5 8_ 422.6 $63 |68.3 $? 1802.5 SR _36.3 $S ]66.?

RRT ,4336 RRF ,4496 RTF .8964 CRT -.9850 CRS .910] CST -.958]

$G9 3190,? RZ3 ,0458 213 ,8965 LSA 1899.9 NSA 139.6 SSA 31.2

SO| 5177,0 862 3?6.3 THA 2,J3 ILl 1820.| [LZ 43,8 ALF ]?Z.DZ

LAUNCH OAT[ NAY 14 1964 FLIGHT TIN( I?0.00 ARRIVAL DATE OCT 3l 1964

HELIOC[NTRIC CONIC

RL 151.22 LAL .00 LOL Z33,23 VL

RP 107,48 LaP 2,39 LOP 121,13 VP

RC 173.229 GL *JR.44 GP -7.11ZAL

PLAN_?OC(NTRIC CONIC

C3 13.713 VHL 3.703

LNCH AZNTH LNCH TII._

90.00 4 57 4

90.00 le 32 17

IO0.O0 • I? A3

100.00 17 54 Zl

110.OO 7 Z_ 19

110.00 19 4 14

OJFFER£NT/AL CCItR[CT/ONS

T0[-1.2536 TRA .0047 TC3=8.5332 BAU 1.2036

RO[ ,]676 RRA ,1043 RC3 -,3_ FAU .03172

FOE -.3775 FRA ,5090 FC3-2,_026 BSP 16A44

80[ |,2687 MA .1044 6C3 6,5$53 FSP -531

DISTANCE 500,423

26.006 GAL -,18 AZL 9Z.58 HCA 24?.91SXA 123.00 [CC .22945 INC Z.5814 Vl Z9.465

37,288 GAP I1.14 AZP 89,03 TAL 180.59 TAP 68.50 RCA 94.78 Af_ 131.ZZ V_ 35.256

97.00 ZAP 167.50 ITS 327.?2 ZA[ 13|.81 IT[ 185.88 ZAC 73.66 [TC 263.43 CLP-169.69

DLA -J,5A IAL 132.84 RAO 6567,5 VEL 11,623 PTH 2.04 VHP 7.4Z2 DPA 13.13 RAP 132.91 ECC ].2ZST

L-I TJNI[ IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] TIN[ PO CST TIN IN] 2 LAT IN] _ LONG

2080,29 -16,10 33,13 348,09 113.61 3 31 46 1480.3 t' -12.77 26.06

4818,81 18.61 207,99 548,E5 $8.26 17 32 37 4219.8 15.49 ZOO.?O

1820.21 -I?.OI 13.60 347.67 114.96 6 49 3 1220.2 -13.50 6.56

4353.12 19.53 188.13 348,25 66.91 19 10 16 3955,1 |6.23 180.88

1611.73 -18.42 356.49 346.38 118.70 ? 51 11 1011.? -15,44 349.6]

4336.37 21.98 170,30 347.03 63,14 20 16 31 3736.4 19.20 163.Z1

NJO-_.Ol._l[ [Y.ECUTION ACCURACY ORBIT O[TERNINATION ACCURACY

$GT 5227,8 86_ 423,0 863 164,4 ST 1948.1 $R 264.0 S$ 393.3

RRT ,41_0 RRF ,4126 RTF ,8989 CRT -,9770 CRS ,9002 CSY -.9668

SGB 5245,0 RZ3 .0373 RI3 ,8990 LSA Z047.3 MSA 134 o4 SSA 30.6

SGI 3250,8 $GZ 395,6 THA 1.96 ELI 1965.1ELZ 33,8 ALF 172.43

LAUNCH OAT£ MAY 14 1964 FL|GHT TIN( 172.00 ARRIVAL DATE NOV 2 1964

H[LIOC[NTRIC CON|C

RL 151.22 LAL .00 LOL _3.23 VL

RP 107.48 LAP Z,5| LOP 1_4.37 VP

RC 175.147 GL -18.80 6P -8,79 ZAL

PLAN[TOCENTR|C CONIC

C3 14.048 VHL 3.748

LNC_ _ZHT_ _H TI_

90.00 5 Zl I1

90.00 16 35 16

100.O0 6 41 9

I00.00 1? 58 0

110.O0 ? 46 13

110.00 19 8 £S

01FFERENT|AL C(_NNI[CTI(_,ll

TO[-i.3579 TRA .IN] T¢3-8,43_I 8AU I._|15

RO[ .1749 RNA .I]511RC3 *.$787 FAU .0_SHi_

r0[ -.3881 FRA .5609 FC$-l.tlSS OIk* 18313

80[ 1.3691 BRA ._94 9C3 6.4608 FSP -508

O|$TANC[ 30_.078

29.950 6AL .34 AZL 92.67 HCA 251.16 SPlA 122,67 £CC .23280 INC

37,252 GAP !1.48 AZP 89,14 TAL 178,89 TAP 1'0,04 RCA 84.11 APO

93.42 ZAP 1_J.3_ ITS 32_.49 ZA[ 131.83 [T£ 185.61 ZAC ?3.73 ETC

2.66?4 _1 29,A65

131.22 v2 35.258

262.91CLP-I?0.5Z

0LA -2.9_ RAL 1_8.23 RAO 6587.8 Vl[L !|.638 PTH 2.0A _kip ?.363 DPA 12.85 RAP 133.37 [CC I.Z]|Z

ZOII.SI -15,03 30.81 331.63 114.29 3 53 IZ 1441.3 -11.62 23.79

4869,|? 19,8_ 211.|0 352.?Z 39.36 1? 36 26 4269.Z 16.84 Z03.?0

17_3,5? -13.94 11,40 331.19 |15.63 ? ]0 52 !183.6 -12,36 4.44

4_O_,34 20,?_ |9|._ 35_,.33 68,00 19 |4 42 4002.3 I?,39 163.?]

1579.95 "19.37 354,62 349,_8 119.33 8 12 33 979.9 -14.32 ]47.83

4372,83 23,Z_ 172,83 351,13 64,22 ZO ZZ 23 3??8.8 19,60 ]6].?0

NIO-C(XJ_IR [W[CUTION ACCURACY ,0_8/T 0£T£RNINATION ACCURACY

$GT 3_83,4 SGR 4_7.3 SG3 139.5 ST 2082,8 SR Z?Z,? S$ 611.3

RRT ._832 _ ,3?84 RTF ,8981 CRT -,9663 CRS .886_ CST -.9722

SG8 5_&0,8 RZ3 .0350 213 .8981 LSA 2182.Z NSA 133.3 SSA 29.6

$GI 5266,0 $62 394,3 THA 1.79 ELI Z099.5 ELZ 69.6 ALF J?Z,?8

J970



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH 0AI[ N4Y 14 1964

H[LIOC[NTRIC C(_IC

RL 15I.ZZ LAL .00

RP 207.4? LAP Z.63

RC 177.045 GL -19.04

PLAN_TOC[NTR|C CONIC

C3 ]4.50e VHL $.909

LNCH AZNTH Lk_H TIN[

90.00 5 45 II

90.D0 16 3_ 39

100.O0 7 4 30

lO0.O0 18 Z 1

110.00 8 8 4

110,00 J9 14 56

FLIGHT TIN[ ]?A.00 ARRIVAL OAT[ NOV 4 1964

01ST4_C[ 511.706

LOt. 136.Z3 VL Z5.895 GAL .87 4ZL 91.75 HCA 254.41 SNA 1ZZ.54 [CC .13646 1NO Z.7503 VZ 19.465

LOP JZ?.aZ vP )?.115 GAP 1J.79 AZP 09.Z6 TAL 177.]8 T4P 71.59 RCA 91.41 APO 15].Z? VZ 35.Z60

GP -S.51ZAL 89.73 ZAP 189.19 ITS 324.99 ZA[ 131.85 IT[ 185.37 ZAC ?4.39 [TC 16Z.40 CLP-I?I.55

0LA °4.34 R4L 159.86 RAO 6567.6 V[L il.657 PTH Z.05 VHP ?.757 0P4 12.49 RAP 137.83 [CC 1.2508

L-I TINF. IN] LAT IN] LCNG IN] R? AaC IN] AZNTH IN] ?11_ r. PO CaT TIN [NJ 2 LAT IN] Z LONG

ZOO5.65 °14.O1 18.87 355.35 114.86 6 18 37 1405.7 -10,55 21.71

4919.16 _.99 ZJ4.51 35a.98 70.55 18 O 38 4319.3 18.15 206.79

1749.82 -14.94 9.40 354.89 116.20 7 33 39 1149.8 -11.29 2.50

4630.33 21.95 194.16 356.60 69.19 19 19 3Z A050.3 18.95 186.67

1530.78 -17.39 352.93 553.53 119.90 8 33 55 950.8 -13.28 546.25

4421.|3 24.51 175.67 355.44 65.40 ZO 28 38 3822.1 20.99 ]68.19

DIFFER[NTI4L CC_'R£CT|_

T0[-1.4748 TRA .39|8 TC3-6.2965 BAU 1.2231

R0[ .1811 RRA .lZIO RC3 -.354] F4U .0ZSOG

FO[ -.6049 FRA .5977 FC3-1.6712 86P 16767

BO[ ].4860 BR4 .411t BC3 8.3064 F)P -504

NJD-COUR84[ [mrCUT|_ ACCURACY OR817 D[TERNJNAT/ON ACCURACY

SGT 5317.? SGN 426.9 SG3 IS6.0 ST 2230.2 aR 279.9 SS 636.?

RRT .3301RRF' .342g RTF .9015 CRT *.9554 CRS .8781 CaT -.9780

aG8 5334.9 RZ3 .0Z?] R13 .9OI6 LaA 2331.1 NSA 151.5 asA 18.4

aGl 3319.8 $C,Z 401.6 THA 1.63 ELl 2246.2 ELI 8Z.1 ALF 173.15

L4UNCH DATE NAY 14 J964 FL/r,,#'IT TIN] 176.00 ARRIVAL DATE NOv 6 1964

H[LIOC[NTRIC CONIC

RL 151.21 L4L .00 LC_. 133.23 VL

RP 107.47 LAP 2.T7 LOP 1_O.J7 VP

RC 178.923 OL -J9.16 OP -6.26 ZAL

PLAN(TO(:ENTRIC C(_iC

C3 15,107 vHb 3,887

LNCN 4ZNTH LNCH TIM(

_.00 t # 59

90.00 J6 42 22

]00,00 7 27 39

iOO.O0 16 6 _4

]I0.00 6 29 45

_10,00 19 ZO 47

O|FFER_N?IAL CORffl[CY|ON8

T0[-I.5936 TR4 .eO03 T¢3*6.0942 BAU 1.2326

R0E .1907 RRA .1360 RC3 -.3286 F4U .02_34

r0[ -.6J96 rR4 .6384 FC3*1.5095 8$P 16941

80[ ].6050 _HQ4 .6155 BC5 6.1050 F)P -494

0I$TANC£ 317.304

25.a40 GAk 1.4_ AZL 91.83 l'_A _57.65 SNA 122.03 [CC .24043 |NC 2.8305 vl 29.465

37.17? GAP JZ.J4 AZP 89.39 TAL |75.48 TdP 73.|3 RCA 92.69 APO 151.56 v_ 35.260

_8.05 ZAP 169._O [78 3_3.18 ZAE 1_1.88 [T_ 185.16 ZAC 75.04 [TC 261.91 CLP-]?_.J?

DLA -5.67 RAL 143.12 RAO 6567.6 VEL 11.683 PTH 2.05 VHP ?.939 0PA 11.07 RAP 140.28 [CC 1.2486

L-| TIM_ XNJ LA? |NJ LONG IN] RT AaC |NJ AZNTH |NJ TI_ PO CST TiN IN] 2 LAT. JNJ 2 LONG

1873.03 -13.07 28.74 359.15 ||5.34 6 4| 52 1375.O -9.55 ]9.63

4909,96 22.11 117.91 1.43 ?1.84 18 5 12 4370.0 ]9.42 209,97

1719.27 -14.01 ?.61 358.78 116.6I ? 56 18 !119.5 o10.32 .76

4698.95 23.09 ]97.31 1.06 70.47 19 24 43 4096.9 20.22 189.70

1514.62 -16.S0 351.44 337.37 120.37 8 53 10 924.8 -|2.34 _44.80

4466.|6 25.73 178.5| 359.93 66.68 20 35 13 3866.2 22.35 ]70.98

HIO-COUR$E [IL(CUTION ACCURACY ORBIT OETERNINATION ACCURACY

8GT 5392.1 $C_q 429.9 SG5 152.5 ST 2568.5 SR 287.6 S) 656.4

RRT .3163 RNIr .3085 RTF .9044 CRT ".94d0 CRS .8694 CST -.9821

aG8 9379.3 R23 .0217 R13 .g044 LSA 2469,7 NSA |51.6 SSA 27.1

$61 5563.8 862 407.7 THA |.46 EL] 2384.0 [12 94.2 ALF 173.4_

LAUNCH OAT[ NAY 14 ]964 FLIGHT TIN£ 178.00 ARRZ¥AL OAT[ NOV 8 ]964

H[L]I_C[NTRIC C_|C

RL 151.22 LAL .00

RP 107.47 LAP 2.67

RC 180.782 _L -19,17

PLANI[T_[NTR[C C(_N|C

C3 15.863 VHL 3.983

LNCH AZNTH LNCH TJN[

90.00 6 32 27

90.00 16 46 Z6

]00.00 ? 50 29

100,00 18 l! 5

J10.00 8 51 9

l|0.00 18 26 54

O|FFER£NTIAL CC_RECTION$

T0[-1.7161 TRA .8211 TC3-5.6422 BJ, J 1.2407

ROE .2005 RRA .|454 RC3 o.3011 FAU .O14_

FOE -.8535 FRJ .6791 FC3-J.3472 SaP J7101

80£ ].7Z79 BNA .8339 8C3 5.8499 rap -485

01874NC[ 522.066

LOL Z33.23 VL 25.767 GAL Z.01 AZL 92.91 HCA 260.90 )HA 121.72 (CC .24474 INC 2.906? V] 29.465

LOP 134.12 VP 37.139 GAP 12.50 AZP 89.54 TAL 1?$.78 TAP 74.68 RC4 91.95 APO 151.50 vZ 55.260

GP -6.03 ZAL 62.40 ZAP 170.75 ITS 511.00 ZA£ 15].9| £T£ ]84.96 ZAC 7§.68 [TC Z61.42 CLP-I?2.9?

DL4 -6.93 ff4L 146.57 RAO 6567.6 VEL J|.715 PTH 2.06 VHP 8.J32 DP4 ]J.60 RAP J42.72 ECC J.Z6]|

L-I T|N_ IN] LAT JNJ LONG IN] RT ASC IN] AZNTH IN] T|ME PO C$T TIN JNJ 2 LAT IN] 2 LONG

1943.96 -12.22 25.03 5.30 ||_.7_ 7 4 51 ]544.0 -8.65 18.]6

5021.05 25.15 ZZ].DO 6.04 75.22 18 I0 ? 4421.0 20.6) 215.25

1692.23 -15.18 6.03 2.81 _17.08 8 18 41 1092.2 -9.44 559.25

4748.01 24.17 100.56 5,69 71.86 19 30 ]3 4148.0 2].47 192.81

1502,27 -15,72 350,16 ],36 120,75 9 ]6 11 902.5 -]1.52 343.57

4510.74 26.90 181.45 4.59 68.0? 20 42 5 3910.? 23.68 175.?6

MIO-COUfl_[ _XECUTI_N ACCuR4C¥ C_81T DETERNIN4TION ACCURACY

aGT 3400.8 SGR 430.2 SG3 148.4 ST 2498.4 5R 295 _5 55 675._

RRT .2819 RRt r .1753 RTF .9071 CRT -.9330 CR5 .8617 CST -.9854

aG_ 5417.9 R23 .0168 RJ_ .9071 LSA 2599.? NaA 153.0 SSA 25.6

aGI 5402.2 SG2 412.7 THA 1.29 ELI 25|5.G EL2 105.6 ALF ]?5.69

LAUNCH D4TE HAY 14 1964 FLIGHT TIN[ |80,00 ARRIVAL 04T[ NOV 10 1964

_[LIO_ENTRIC CONIC

RL 151.22 L4L .CX)

RP 107.48 L4P 2.67

RC 1_2.621 GL -19.07

PLAN_TO_[NTRXC CONIC

C3 18.798 V_L 4.068

LNCH AZNTH LN_H TII4_

_0,00 6 55 25

KI.OO 16 50 48

]0(3.00 8 It 30

JO0.O0 J# J6 5

110.00 9 12 ?

I|0,00 19 33 17

OIFF[_[NTIAL COtiI_[CTI_NS

TOE*1.8400 TRA 1.0562 TC3-5.5415 BAU 1.2458

RO[ ,2118 RRA .1541 RC3 -.2723 FAU .02302

FOE -.6450 FRA .7213 FC3*I,ISM BSP 17180

BO[ 1.8521 8RA !.0693 6C3 5.5462 FaP -470

DISYAN(E 528.394

L(_. 133.23 VL 25.733 GAL 2.61 AZL 92.99 H_A 254.15 S/4A 111.41 ECC .24942 INC 2.9856 vl 29.465

LOP 137.37 VP 37.102 GAP 12.88 AZP 89.?0 TAL |72,08 TAP ?6.23 RC4 91,13 APO 151.69 v2 _5.259

6P -5.82 ZAL 78.80 ZAP 171.48 £T6 318.39 ZA[ 131.93 EYE 184.78 ZAC 76.31 £TC 260.95 CLP-]?3.??

DLA -8.13 RAL 14_.9_ RAO 8_67.7 V[_ 11.733 PTH _.07 VHP _.337 OPA 11.07 RAP 145.16 £CC J.2764

L-| TIN_ IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIN] P_ CST TIM IN] 2 LAT IN] Z LONG

1918.75 -11.47 23.56 ?.48 116.07 ? 2? 24 1318.8 -7.87 16._2

5072.33 24.12 224.44 10.80 ?4.69 18 13 21 4472.5 2|.78 216.55

1666.OI -11.45 4.M 6.97 117.40 8 40 39 1069.0 -8.69 557.92

47_7.30 15.16 2_3.88 10.46 73.13 19 3_ Z 4197.3 22.65 195.99

1483.39 -15.06 349.10 5.4? 11|.06 9 36 50 883.4 -|0.53 542.54

4555.69 18.01 1_4.47 9.40 69.55 _0 49 15 _955.7 24.97 176.62

NI0-COURK [X£CUTI_I ACCURACY O_BIr 0[T_RNINATION ACCURACY

8GT 5429._ SGN 430.0 SG5 144.5 )r 26J4.? aR 305.3 S$ 686.1

RRT .1473 R_q c .2389 R?F ._96 CRT *.9224 CR$ .8545 C$T -.98?9

8GB 5446°6 RZ3 .0130 RI3 ._O97 LSA 2715.6 NSA ]55.5 5SA 24.1

aGl 5430.? aG_ 4]6.5 THA I.]5 ELI 2629.$ [L2 116.5 ALF IY3.88

1971



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUAm:_ OAT[ NAY 14 1984 fLIGHT FIR( IIZ.00 ARRIVAL DATE NOV 12 1964

H(L[OC(NTR[C CONIC

RL IS;.ZZ LAL .00

RP 107.48 LAP 3.08

RC 184.440 GL -J8.87

PLAN(TO(:[NTRIC ¢_q|C

C3 )?.927 YHL 4.Z34 DLA

LN¢H AZMTff LIt_H YZl,q[ L-| TIN( IN| LAT

80.00 T J? 46 18P7,$7 -10.03

90.00 li t5 Z? 51Z$.S7 Z4./I

100,00 8 54 $5 16A9.84 -II.05

100.00 18 21 _ 4046./Z Z#,JO

110.00 9 3Z 3Z |466.43 -14,53

||O.OO 19 58 93 4_O0,8J 16.04

OIfFEN[NTIAL CCItNt[CTSCI_

TDg*|.STOT YRA |.30AT YC3-S.21T! 8AU !,2317

IDlE .ZZ45 liRA .|618 RC5 -,2434 FAU ,0219|

F0¢ -.8580 rR4 .T816 ¥C3-1.0387 637 |7330

BO( 1.6839 MA 1.3|41 OC3 3.t22# F#P -460

01STA_C( 535,878

LOL 153.23 VL 29.U1 GAL 3.24 4ZL 93.08 1_4 237,36 M_A

LOP |40.8Z VP 37.O84 GAP J3.28 AZP 86,88 TAL |TO.A0 TAP

GR -5.64 ZAL 79.17 ZAP I?Z.|6 [TS 315,24 ZA( 131.96 (T£

111.1| ECC .Z5451 INC 3.0616 vl Z9.465

77.76 RCA 90.29 APO 15],94 v2 35,Z_1

184.6| ZAC 76.94 (TC 160.50 CLP-I?4.5_

-#.2_ I4L 193.38 RA0 6567.? V[L 11.803 PfN

IN| LONG |NJ RT ASC IN| AZNYH IN| TZlGI[

22.39 ll.?? 116.32 7 49 Z4

211.94 19.68 T#.Z3 |# 20 5|

3.98 |l.24 |17.84 9 2 5

_0?.26 19.36 74.6# l# 42 6

348.28 9.66 lZI.26 9 57 0

16?.58 14.35 ?1.|2 ZO 36 33

N;0-C(:UNK [X(CUTIOt ACCURACY

_T 9461.7 STR 429.0 $83 |40,9

RRT ,2123 _ .Z040 RTF .9150

S_ 5478,5 R23 .0092 R13 ,9130

5GJ 54#2.4 $82 4J9,1 THA .96

_86 YHP 8.355 OPA 10.49 RAP 147.58 EEC 1.2950

P# CST TIN IN| Z LAY |NJ Z LONG

lZ�?.? o?.21 15.55

49Z$.6 ZZ.OS 219.91

|049.9 -8.06 356.85

4146.6 Z3.YT 199.23

868.4 -I0.18 341,73

4000.8 16.19 179.56

ORBIT OETERll4|NAT|CH ACCURACY

ST 17Z3.5 58 311,0 SS 698.0

CRT -.9131 CR3 .849_ CST -.9900

CIA 1814,Z NSA 158.3 SSA 12.?

ELI 2738.3 [LZ 1Z6.1 ALF 174.O3

LAt.N_ OAT[ NAV 14 1684 FL|GHT TIN[ 184.110 ARRIVAL DATE NOV J4 1964

HELIOCENTRIC CONIC

RL |5|.22 L4L .00

RP |07.48 LAP 3.14

RC |88.£36 GL -11.96

PLAN[TOC(NTR|C CON/C

C3 |6.283 Wq. A.36]

LNI_H AZNTN LN_H TZII4_

90.OO 7 39 1'_

90.00 17 O EE

lO0.00 8 95 34

|00.00 |6 Z$ A#

I/0.00 9 92 18

J|O.O0 16 48 56

01FF(N(NT|AL CONR[CTI(:_6

TD(-_.|O4T TRA |.5041 TC3-4.8632 64U 1,2955

RO[ ,E388 RR4 .|_3 RC5 -.2146 FAU .02'001

FOE -.8702 FRA .8055 FC3 -.#_E 6$P |74#2

O0[ £.1182 MA 1.575| 6C3 4,#f66 FSP -491

OlSTAt_( 559,314

LOt. L_9.23 VL 29.830 GAL 3.61 AZL 93.14 H¢4 270.64 S/44 120.82 (CC .26006 INC 5.|371 vl 19.465

LOP 143.#e VP 37.028 GAP 13.7J AZP 90.04 TAL 168,72 TAP 76.3# RCA 89.40 APO |SZ,Z4 VZ 35.254

GP -9.44 ZAL 71.83 tap |72.84 (75 3J|.48 ZA( 131.98 IT[ 184.49 ZAC 77.57 ETE 280.0T CLP-J?5,_6

OLA -|0,29 RA_ 196,?*O RA0 6587.6 VEL |1.8(J_ PTH Z.|O VHP #.T88 0PA S.86 RAP 149,98 ECC 1.1174

L-| TIN( ZNJ LAY |NJ LGNG IN| RT A$C |NJ AZNYH IN| T|141( PQ C3T T|N |NJ Z LAT JNJ _ LONG

18/O.91 °|0.33 21,36 14.1A 116.5| 8 l0 43 1280.9 -6,68 14.58

5174.97 25,77 231.47 20.63 77.84 18 26 37 4574.6 _3.84 ZZ3,34

|654._ -11._1 2.73 15.59 117.83 9 12 51 1035.0 -7._7 356.0|

Ao_s.?$ 26.92 ZIG.iT Z0.38 TS.SG 16 A8 23 4295.8 Z+.80 zo2._z

1497.95 *]4,19 347.89 13._# |21.45 10 16 33 857,5 -9,88 341.15

4843.99 29,_9 190.79 19,40 7Z.78 Zl 4 5 4043.9 _7.35 181,56

N|O-COI,,_$( (_I[CUT|(_I ACCURACY OIR_|T 0(T(R_INAT|ON ACCuRAC_

$GT 9487.4 #DR 427,_ SG3 137.Z ST 28J8.9 $R 318.7 33 707._

RRT .1765 R/it r ._,885 RTF .9]62 CRY -.9050 CRS .8451 CSr -.9917

$G8 9904,0 823 .0059 R13 .616Z LSA 2919.1NSA 161.5 SSA 2|.3

$GI 5487.9 SG2 410.9 ?HA .79 EL| 1833.6 ELZ J34.9 ALF J74.14

LAUNCH 0AT£ NAY 14 |964 FLIGHT TIN([ 186.00 ARRIVAL GATE NOV 16 1964

HELIOC(NTR|C CON|C

RL 151.ZZ LAL .00

RP lOT.SO LAP 3.Z|

RC 188.016 GL -18.ZZ

PLAN(T_ENTRIC C(_|C

C3 _0.868 VHL 4.57J

LNCN AZNTH LIqCH T|_

60.00 8 0 5

• O.OO 17 5 31

100.00 8 15 46

100.00 18 31 31

110.00 10 |l 13

|lO,OO |6 53 34

OIFF[R(NTIAL CONNECTIONS

YO(-_.Z3?? TR4 |.8463 TC3-4.4867 OAU |.2930

RO( ._548 ROA ,174| 8C3 _,1864 FAU .01646

FOE -.8802 FRA ,8473 fC3 -,7850 8$P 17478

80( Z.ZSZ| MA |.8547 8C3 4,4626 F8P -437

DISTANCE §44.695

LO_ 133.23 VL Z5.379 GAL 4.60 AZL 63.11HCA 173.89 $NA 110,54 [CC ,Z6608 IN# 3.1117 V| Z9,465

LOP |47.13 VP 36.987 GAP |4,J6 AZP 60.12 TAL 167.06 TAP 80.95 RCA 88.46 APO 15Z.61 v| 15.151

GP -5.31ZAL 68,3| ZAP |73°45 ITS 306.89 ZA[ |31.00 (T( 184.30 ZAC 79.19 ETC 259.61CLP-|?6.16

DLA -ll.Z4 84_ 159.94 RA0 8567.8 VEL ]J,9Z8 PTH Z,|Z VHP 9.038 0PA 9.Z0 RAP 152.37 ECC 1,3439

L-| TIN( |NJ |AT |NJ LONG |NJ RT ASC |NJ AZNTH IN| TII_ P_ C3T TIM |NJ Z |AT |NJ Z LCA_G

1886.62 -9.93 Z0.65 20.58 116.65 8 31 J4 1168.6 -6.30 13.88

5226.11 26.45 235.02 23.70 ?9.46 18 32 36 46Z3,1 Z4.73 Z26.77

1824.43 -JI.84 2.13 2O,O| 117,65 9 42 _| 10Z4.4 -7,ZZ _55,43

4644,95 27,#9 2|4.1Z 25.44 ?9.IT 19 54 _G 4344.5 Z5.74 Z05.84

1490.80 -15,91 341.Z8 |8.35 l_l.S3 |O 33 14 850.8 -g.G5 540,?9

4680.93 30.86 19_.97 24,94 74,90 11 1! 45 4090.9 18.41 185.61

NI0-COUR$1[ (YJ[CUT|ON ACCURACY ORBIT DET[RNINATION ACCURACY

SGT $901.$ SGR 424.9 983 ]33.5 ST 2895,3 38 316.3 SS TIZ.?

/tRY .140d RRI r .1335 RTf .9162 CRT -.8975 CRS .8411 CST -.9930

5(,8 9518.7 R_3 .0037 R13 .9191 LSA 2994._ MSA 165.3 $sA 20.0

581 8902.6 502 4_.6 THA .61 ELl 29|0.1 £LZ 145.2 ALF 174.21

_AUNCH DAY( NAY 14 1664 _LIf_'IT TIME: 188.00 ARRIVAL GATE NOV 18 1964

_LIO¢[NTRIC CONIC

• _ |81.22 LAL .00

np 107.51 LAP 3,2#

RC 118.780 G_ -17.71

PLAN[TOCENTN|C CONIC

C3 2£,101 vH_ 4.T?3

LNCH AZNTH LNCH TIN(

• O.OO 8 16 50

• O.DO 17 |0 53

100.00 6 35 8

lOG.O# 1# _1 1'4

|10.O0 |O 26 18

|10.O0 IO O 5#

DISTANCE 990.013

LOI. _J3.25 VL 25,518 GAL 5,33 AZL 63.28 I'h_A Z77.13 S/AA I_.Z6 (CC .27Z84 |NC 3.2886 v] 19.465

LOP 1_O.$# VP 34J,.648 GAP 14.63 AZP 90.41 TAL 169.41 TAP 82.54 RCA 87.47 AF_ 153.04 V| 35.247

Gff -5.17 ZA_ 65,31 ZAP 174,_0 (T$ ]J(3|._J ZA[ 132.01 (T( 164.17 ZAC 76.8| £TC 159._5 CLP-IT_,95

OLA -12.10 RAL 183.08 RA0 89#7.9 VI[L 12o007 PTH 2.14 VHP 9.307 0PA 8.A9 RAP |54.74 ECC |.3752

L-I TIN( IN| bAT JNJ LONG IN| RT A$¢ |NJ AZNTH IN| T|N[ _ C$T TIM ZNJ Z LAT _NJ Z LONG

18(10.87 -9,7] _.21 13.05 1|9.79 # 30 90 I_60.9 -6.05 13.44

5179.O4 27.02 Z3_._H_ 30.80 61.16 18 36 48 A_TS.G 25.51 230.22

1111.59 -lO.#5 J.M 24.45 118.03 10 l 98 1018.4 -T.OZ 355.09

4682.7# 88,2_ 217.97 90.9# ?8,#8 20 | 37 436_.6 16.59 _09.17

|448,_# -13,82 347.14 12.7] 121,98 10 33 16 848.3 -9,54 340,65

4733.#_ 31,82 197.Z'Z 26.75 76.18 2| |6 3] 4|33.6 19.42 J88.TI

OR#iT D(T[RNINAT|ON ACCURACY

ST 1662.9 SR 533.4 58 717.9

CRY -.8916 CRS .6393 C$? -.9941

LSA 3062.Z M$A 168.? SSA 18.8

ELI 2977.8 EL2 JSO.Z ALl 174,26

DIFFERENTIAL C(:R_R[CTI(_I#

T0[-£.3788 TR4 2.1375 TC3-4.1144 #AU J,235J

ROE .27£A R8'4 ,I?11 RC3 -.|38# FAU .G]?O?

F0( -.46L_0 fRA .8603 FC3 -.44#0 897 17994

80( _.3641 _A 2.1433 8C3 4.1|79 rSP -418

NI0-COUIt_ (v_rCUT|ON ACCURACY

$G? 99J6,7 #DR 42J.0 983 J$O.l

RR? ,|G31 _ .0673 RTr .9228

6G_ 5555.8 825 ,001# RI5 ,gZZ8

SG| 99|_.8 S02 41g.5 TH4 .45

197Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 19643

LAUNCH OAT( NAY 14 1944 fLIGhT TIIA£ 190.00 ARRIVAL 0ArE NOV Z0 1964

HELIOCENTRIC CC_IC 01$TANC( 555.159

mL ISl.ZZ LAL .00 LOL 133.23 YL 25.479 GAL 6.10 AZL 95.$? MCA 280.38 SXA

RP 10?.53 LAP 3.5| LOP J53.63 VP 36.910 GAP 15.14_ AZP 90.GI TAL 161.78 TAP

NC 191,520 GL "17.29 GP -3.04 ZAL 62,Z4 ZAP 174.4a [TS 294.?8 ZA[ 13Z.0Z (T(

PLAN(TOC[NTRJC C_JC

C3 Z5.043 VHL 3.0_40LA -1Z,87 RAL 166.13 RAO 65(_1.0 VEL JZ.J00 PTH Z.]7 VHP

LNCN AZNTH L_H TZ_q[ L-! TZN( IN| LAT

90.00 8 38 31 1837.65 -9.62

90.00 1• 16 Z? 3324,18 Z•.48

100.00 9 53 IZ 1616.•0 -JO._0

100.00 le 44 17 3040,37 ZS.aO

]10.00 10 46 Z7 1449.93 o13._D

110.00 20 • 4Z 4779.89 $Z.Z9

DfFFERENT]AL CORRECTION/

TD[-Z.3ZZ8 TRA Z.446A TC3-3.7389 8AU ].2626

ROE .29|7 RRA .1_103 RC3 -,|350 F'U .0|3?0

ro£ -.7038 rRA .9346 F¢3 -.542? 66P 17690

80( Z,5396 MA 2.4530 9C3 3.74|3 FSP -4|9

119.98 (CC .27960 INC $.3661 v! 29.465

84.16 RCA 66.41 APO 135.55 V2 35.[42

|$4.04 ZAC ?9.43 (TC 256,17 CLP-I?7.?4

9.396 OPA ?.73 RAP 157.10 [CC 1.4121

IN| LONG IN| RT A$C |NJ AZNTH |NJ TIN_ POCST TIN ;NJ Z LA T _NJ _ LONG

ZO.OZ Zg.54 116.?$ 9 9 29 1257.7 -5.95 15.26

24Z.08 3519Z 62.89 15 45 II 4724.2 tG.2] 233.65

!,68 Z8.92 115.04 10 ZO 9 10|6,7 -6.96 354,99

ZZ].01 35.?Z 61.62 ZO 8 18 4440.4 27.34 212.51

347.13 27.11 121,56 I1 10 $? 849/9 -9.G0 $40.74

Z00.SO 34.99 7_.13 Zl _? Z| 4179.9 30.32 191.64

NID-C(;X)R_[ [Y_CUTJ(_I ACCURACY ORSJT 0[TERN|NATioN ACCURACY

5GY 56_1,8 Sr.Jl 4|8.] SG3 |Z6.7 ST 3016.4 _IR )40.0 $S ?Z|.9

RRT ,0649 _ .0(_) RTF .9Z63 CRT -.8867 CRS .8382 C$T -.9960

$G_ 5547.5 RZ$ -,_1 R13 .9263 LSA $II5.) NSA 171.9 SS4 17.?

SG| 556|,8 SGZ 417.Z THA .26 (LI 5031.4 (L2 156.4 ALr 174.28

LAUeeCH OAT[ NAY 14 1964 fLIGHT TIN| |9Z.00

H[LiC_(_TNIC CONZC

RL 151.ZZ LAL ,130 L_ 133.23 VL

RP J07.34 LAP 3.35 LOP 156.8_ VP

RC 193.24J 6L -16,76 GP -4.9_ ZAL

PLANE T_[NTRIC CONIC

C3 27.673 VHL 5.261

LN_H AZNTH LNCH T_f_

_N1.00 S 56 6

90,00 17 22 II

100.00 10 10 20

100.00 16 50 38

110,00 ]l 2 37

110.00 20 14 51

01FF[R[NT|AL CCI_RECTJON8

yO[-Z._•03 TRA 2.7731 7C3-_.3690 8AU |.ZAYJ

ROE .3127 RRA .|B|2 RC3 -.|123 FAU .01437

roe -,7153 rRA .9806 re3 -.4496 _�P 177_[_

SO( 2,GS_6 6RA Z.••91 8C3 3.3709 FSP -409

ARRIVAL OAT[ NOV 22 1964

0I$TA_C( 560.A13

15.A31 GAL 6.91 AZL 93.45 H(A 266.62 SIAA 119.71 ECC .26761

_.871 GAP 15,$9 AZP 90.81 TAk ]62.]7 TAP 95°80 RCA 63.28

5_._Z ZAP J74.87 ET$ 285.9? ZA[ |32.0J ErE J83,91 ZAC 80.03

INC 3.4451 V] 29.463

AP_ 154.15 v| 35._37

ETC 238.31CLP-|?8.S5

OLA -13.55 RA_ 169.05 RAO 4568.| VEL lZ.Z09 PTH 2.;9 VHP 9,908 OPA 6,96 RAP 139.43 (CC 1.4354

_-I 7114( IN| LAY IN| _ONG IN| RT A$C IN| AZNTH fNJ TIN( PO C$T TJN _NJ Z _AT IN| Z _ONG

1858.92 -9.65 _'0.09 $4.02 116.75 9 Zl 5 |238.9 -3.99 13.33

5372,40 _?.84 245.57 41.04 84,$O 18 51 43 4772.4 26.60 23?.06

1619.41 -10.$_ 1.84 33.37 liB,O! 10 3? 19 1019.4 -7.03 355.15

5067.34 _9.Z| ZZ4.AZ 40.88 83.3? ZO 15 23 4481.1 27.99 215.83

1435.66 -14,08 347.55 31.50 1_1.48 11 26 51 $53.7 -9.81 341.05

4023.65 3_,85 Z03.79 40,26 79.99 ZJ 33 14 4_23.6 31,13 195.00

MJO-_6_ ElOCUTiON ACCURACY ORBIT O[T[RN|NATION ACCURACY

_1 6538.6 $C_' 413.7 $63 i23.3 ST 3036.0 SR 346.0 SS ?24.4

RRT ,0_57 RRf r .OZZ6 RTF .9504 CRY -.8628 CR$ .8376 CST -.9958

SCAI 5554.0 RZ$ -.0013 R13 .9304 LSA $134.8 NSA | 74.1 SSA 16.8

SGl 5538.G 6GZ 413.G THA .1! ELI 3071,3 (LZ 161.? 4LF 174.18

LAUNC_ OAT[ NAY 14 |964 FLJr,_Y TI_ 194.00 ARR|¥AL DATE NOV 24 J9_4

H[LZO¢(NTRIC C()q|C

RL 151.ZZ LAL .00

RP 107.'36 LAP 3.37

RC 194.941GL -16.Z0

PLAN[TOC[NTNiC CONIC

C3 30,7_4 YHL 5.346

LNCH AZNTH LINCH TiM(

90.00 9 12 31

90.00 17 2_ 4

_00.00 10 29 zo

I00.00 18 56 55

l]0.00 11 17 45

110.00 20 22 0

OlrF(R(NTIAL CCIqRECTION$

TO[-2.8179 TRA 3.1234 TC3-3.D050 8AU 1._361

ROE ,3354 RRA .1799 RC3 -,0919 FAU ,OJ_J

FD£ -,7262 FRA |,0298 FC) -,_661 BSP |7735

Bo[ 7._37_ _ _.1289 BC3 3.OO_4 _SP -397

OISTANC( 565.490

LOL 233.23 Vk 25.363 GAL ?.76 AZL 95.53 HCA 266.86 SNA 119.4_ £CC .29615 INC 3.5261 vl 29.465

LOP 160.13 VP 36.833 GAP 16.18 AZP 91.0Z TAL 160.59 TAP 87.46 RCA 84,06 APO 154.83 V| 35.231

GP -4.81 ZAL 36.34 ZAP 175.14 (T$ 177.98 ZAE 131.99 (T[ 183.$0 ZAC 80.66 ETC 138.15 C_P-I?9._S

DLA -14.15 RAL 171.65 RAD 636_.Z VEL 12.334 PTH

L-| T|N[ JNJ LAT

1864.54 *9,_3

64|9.59 28.09

16_6.34 -|l.lO

5|33.02 29.33

1465.33 -14.42

4566.60 33.32

Z.2Z VNP 10.246 OPA 6.19 RAP |61.74 [CC 1.5061

IN| LONG IN| RT A$C _NJ AZNTH |NJ TIN( POCST TIN IN| Z LAT IN| 2 LONG

ZO,4Z 38.48 116.69 9 43 35 1_64.5 -6.17 13.65

Z49.00 46.14 86.30 16 56 23 4619.$ 27.29 240.42

_.Z3 37.$1 |17,93 |0 53 Z? 1026,_ -7.28 353.53

227._ 46.02 $5.12 Z0 22 2$ 4533.0 28.34 _19.13

345.09 35.85 121.33 1! 42 10 863.3 -10.IT 341.$Y

207.07 45.5l 61.69 El 43 ? 4266.8 31.84 198.16

M/O-COURSE (XI[CuTION ACCURACY @RBZT OET(RNINATiON ACCURACY

$GT 3537.1 $G_ 408.9 S63 120.1 ST }079.4 SR 351 .3 6$ 725.4

RRT -.0138 RRF -,0146 RTF .9342 CRT -.8793 CRS .8374 CST -.9964

SC*_ 553_._ R_3 ._016 RJ3 -.9342 LSA 3178,_ NSA J 77.5 $SA 15,9

$G| 3537.| SGZ 408°9 THA J79.94 ELI )094.9 EL2 J66.3 ALF 174._6

LAUNCH OAT[ NAY 14 1964 F_IGI.IT TIN| 196.L10 ARRIVAL 04T£ NOV 26 1964

H[_IOC[NTRZC CONIC

RL ]31122 LAL .00

RP 107.56 LAP 3.39

RC ]96.62| G_ -15.61

PLAN_TC,_ENTR|C CON|C

C3 34.36_ vH_ 5.$62

LNCH AZNTH LNCM 71_

90.00 9 27 45

90.00 IT 34 4

|OO.O0 10 4| |3

100.00 19 3 17

110.00 11 31 51

110.00 I_) 29 9

01¥F(R(NT|AL CCI_RI[CTIONS

T0(-2-9742 TRA 5.48_NI TC3-_._A# 8AU 1.Z_46

NO[ ,3396 RRA .1763 RC3 -.0739 FAU .01175

FOE -,7392 rR4 1.0?97 FC3 -._962 69P 17795

9D[ 2.9959 BRA 3.4943 6C3 Z.6638 FSP -389

0IITAI_[ 570.444

L_.. _J3._3 vk 25.336 6AL 8.69 AZL 93.61HC4 290.10 S_A 119.EO ECC .30331 [NC 3.6100 vl 29.465

kop 1t3.37 VP _.794 GAP 16.91 AZP 91._4 TA_ 159.04 TAP 8_.15 RCA 8_.78 AP_ 155.62 v2 33.224

GP -4.?| ZAL 53.91 ZAP 115._9 [T6 _68.07 ZA[ 131.95 ET( 183.69 ZAC 81.2T (TC _57.8_ C_P 179.63

ObA -14,66 RA_ 174,51 NAO 65tNI,4 V[L 1_.4?9 PTH

L-J TI_ IN| LAI

J8P4.37 -]0.J3

5493.63 Z_.t5

1937.35 -11.45

51Y?._9 _9.74

147$,74 -14.90

4909.26 33.68

2,26 VHP 10,614 DPA 5.37 RAP 164.02 (CC 2.5633

IN| LCNG INJ RT ASC IN| AZNTH IN| 1114( PO C$T TIN IN| Z LAY IN| 2 LONG

_.9_ 4_.91 116.59 9 58 39 1274.4 -6.48 14.2J

151,_14 51.20 S?.98 _19 3 10 4963.6 _7,67 243.74

_,86 4_,_ J17,60 II 8 30 10_?.3 -7.65 356,1_

_31,11 51.1_ 86.85 Z0 29 35 457?.9 Z$.99 222.39

348.64 40.ZZ 121,13 11 56 Zg $75.? -10.66 342.29

210.33 50.74 83.76 Zl $0 56 4309.3 32.45 Z01.32

NJO-CI_JI_SI[ [I(I[¢uTiON ACCURACY OR'gZT O(T(RNINAT|_ ACCURACY

$GT 5535.5 SGN 40t.5 $63 117.0 ST 3(394.9 SR 335.3 $$ ?2?,4

RRT -,0551 R/tiT -,0541RTF ,9_k$3 CRT -.67?0 CR$ .9363 C$T -.9969

SC_ 5550._ R_3 .0021 R13 -.9383 LSA 3194,0 N94 179.3 SSA 13,0

8GJ 5555.6 SGZ 402,9 ?HA |79.7? ELI 3J|0.6 EL2 J70,0 ALF J?d.Z3

1973



JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL 1. 1964)

LAUNCH 0AY[ NAY 14 1904 FLI(,HT YIl_ 198.00 ARRIVAL 0A_£ NOV 18 1964

_[LIOCENTRIC CO_IC

R_ 151.ZZ LAL .00 LOL 133.13 VL

mP t0?.61 _AP 3,$9 bOP 16S.QZ VP

NC lil.17l GL -13,00 GP -4,61 ZAL

PLAN[TO¢[kTRI¢_CONIC

C3 31.5f0 VHL I.ZIZ

L_ AZNTH L_H Till|

90.00 g 41 4T

00.00 J1 40 10

lo0.o0 ]0 54 15

100.00 19 9 43

110.OO ]l 44 55

110.00 _PO 36 14

DIFFERENT|AL C(_qRI[CTI(=NJ

TOE-3.]Ae3 YRA 3.B_00 TC3-Z. 3394 BAU I.ZO?3

mR[ .3455 mtA .]?04 RC3 -,D3S3 FAU ,01051

ro£ -.?5zi FRA 1.1385 FC3 *,£_0 8SP 1785!

8O[ 3.1119 lmA 3.JlAP Be3 Z.3+Ot FSP -_10

0ISYA_[ 575.16T

ZS.Z_0 GAb 9.67 AZL 93,7D HCA 193.34 }XA 118.93 £CC .31579 ZNC 3.69T3 V! 19.465

5G.755 GAP 17.tW AZP 91.47 TAb 157.55 TAP 90.87 RCA 81.39 4PO 156.31 VZ 33.Z17

51.44 ZAP 175.Z? [YS Z57.?Z ZA[ 13].90 EYE ]33.5_ ZAC 9J.9T £TC 157.5T CLP ]78.99

OLd -15.09 RAL J??.O3 NAO 65M.3 V£L lZ.6d? PTH Z,30 VNP 1].015 0PA 4.54 RAP 166.18 [CC 1.6351

L-I TIN] 1_J bAT IN] bCNG IN] RT ASC |NJ AZNTH IN] TI)N[ PC' CAT TIN ]NJ _ LAT |NJ _ LONG

IRt8.ZO -10.5§ ZI.?I 47.18 116.43 IO |3 IS IZSR.Z -6.9| IA.99

3310,43 Z_,3) 155._3 56,|9 89.61 IS JZ J 4910.4 Z?,96 146.98

leSZ,I9 -1|.91 $.?Z 46.3? 117.61 11ZZ 18 IOSZ.Z -8.13 356.98

SZZI,67 29.06 134._ 3e.16 8B.56 Z0 36 44 46R1.7 29.34 Z15,60

1415,Sg -15.49 349,T9 44.51 110.16 lZ 9 49 SSS.? -11.24 343.21

4930,93 33.94 113.58 55.9Z 85.68 Zl 58 45 4330,9 31,9? 204.46

N|0-C(_IJRS_ [X£CUTJON ACCURACY C)RB|T OCT[RNJNAT;ON ACCURACY

SOT 5510.3 S_ 397.? 303 113.9 ST 3]0Z.D SR 538.9 $$ ?19.5

R_T -.0979 RNF -.0943 RTF .9427 CRY -.8755 CR3 .8_9T CST -.9974

SC_ SSAZ,8 RZ3 .O0|T R]_ -.9427 LSA 3201.T NSA ]80.6 S}A IA.3

SOl 5518.? SGZ 395.T YHA IT9.59 ELI 31]?.9 [LZ |71.5 ALr |74.Z0

LA_4CH OAT] NAY J4 19(,4 ARR|VAL 0AT] NOV 30 1964

_[LIO¢[NTRJC CONIC

RL 15].Zt LAL .00

RP 107.63 LAP 3.39

RC ]99.914 GL olA.3J

PLANETOC£NTRIC CONIC

C3 43.550 VHL e.5_9

LN_N AZNTH LNCH TIN]

90.00 9 94 37

O0,O0 17 4G 11

100.00 11 7 19

I00.00 19 |I 10

110,00 11 5_ SZ

110.00 _ 45 IS

0IFFE_I_[NTIA_ C_RR[Ct|_qlS

T0[-9.3074 TRA +4,_949 YC3-_,03i11AU 1,195?

RO( .41£_ RRA .1_17 RC3 -.0450 rAU .D09_9

FO£ -.?l?l FRA 1.1M? tC3 -,l/a? lip 17889

_O[ 5.3331 MA 4.£9?S 8C3 Z,036i FSP -AT]

0ISTANC[ 579.931

LOb 123.£3 vb Z5.145 GAL 10.?_ AZL 93.19 HC.A Z96.58 _qA 118.71 [CC .AZTIO INO 3,Y890 vJ _9.463

bOP 19_.B? VP _.717 GAP 1_,35 AZP 91.?0 TAb ]56.0G TAP 91.64 RCA 7_.88 APO 157.34 vZ 35,109

GP -4.94 ZAL 49olj ZAP I?5,D_ [T$ _4?.5? ZA[ 131.8_ EYE ]93.47 ZAC 81.47 [TC 13T.31CLP 1?8.|4

DLA -l§.A5 RAL 179.A_ RAO 83_.7 VEL IZ,84Z PYH Z.34 VHP I].454 OPA 3.69 RAP 168.51 [CC 1.7167

¢-| TIN] IN] LAT IN] LONG |NJ RY ARC IN] AZNTH IN] TIN] PO C}T TIN IN] _ bAT [NJ Z LONG

]_OS,?_ -JJ,D_ Z_o_O 5|°59 116.23 10 Z} ZZ 1303.8 -?.A6 15.99

5553,S8 _8._ ZS/.81 61,10 91,_1 19 18 55 4953.9 ZS.]6 2$0.15

16?0,93 -1_,50 4,79 50.86 117.37 11 35 _O 1070.6 °8.74 358.01

5_4.£4 19.t9 _37.93 61.|Z 90.Z3 ZO A3 34 4664,Z 19.60 Z18.73

1515,93 -|9.1_ 350.94 18.75 ]ZO.SZ lZ ZZ 8 915.9 -]Z.OZ 344.32

4991,73 3A.1_ ZlI.T4 $],D3 9?.55 2Z 6 Z8 439_.? 33.39 _07.57

N|O-COUMSI[ [XI[CUTXON ACCURACY <:IRB|T 0CT[RMI_AT|OH ACcuRaCY

SGT S516.8 SGR 391.4 SG$ 111.O ST _O98.3 SR 561.] SS 73_.Z

_T *.141_ _ -°13_0 RTF .9471 CRT -.8745 CRS .8413 C}T -.99T8

SG_ 5530._ RZ3 ,D011 RI3 -.9471 LSA 3198.9 MSA |RJ.Z S}A J3.S

$_1 5517.1 $_Z 3_7,5 THA 179.4_ ELl 3114.4 EL2 ]?A .2 ALF 174.16

LAUNCN OAT[ NAY |4 1964 FbIGaAT TIN[ ZO_.O0 ARR]VA_ 0AT£ OEC _ L964

_[LIOCENTRIC CONIC

RL IS].ZZ LAL .00

RP ]O?.ll LAP 3.3?

lC ZOI.SZ8 GL -13.Yi

PLAN[rociNTRIC CONIC

C3 4t.3RA V_L ?,OZT

LNCN AZNTH bN<N TIN[

90.00 IO $ 14

im.oo IT 5_ 3R

100.00 1] 18 53

1130.00 19 ZZ ._1

110.00 11 ? 49

110.00 _0 50 IZ

0IFFERENYIAL CGW_I[CTIO_

TO£-3.ARO_ TRA 4.74_Z YC3-1.7497 BA@ 1.1354

R(_[ .441 ? I_lA .1_0| RC3 -.03_9 FAU ._IOZ

rOt -.?RZl FN_ 1.1500 fC3 -.1405 lip I?BO0

80[ 3.501? BflA 4.1441 9C3 ].?500 tSP -300

OISTAN_[ 584.411

bC),l. Z33.13 VL 25.Z01 GAb il.85 AZL 93.8_ NCA Z99.8Z SNA 118,47 £¢C .3395_ [NC 3._860 v] 29.465

LOP 173.11 vP 3G.AT8 GAP 19.17 AZP 91.93 TAb 154.64 TAP 94.4_ RCA TR._l APO 158.70 vZ $5.ZOO

GP -4.dG ZA_ 4G.94 ZAP 174.77 CYS _8.19 ZA[ 13|.TI [Y[ ]93,3? ZAC 83.G6 £TC _37.06 CLP 17?.26

0LA -13.74 RAL ]_|.6_ RAO 65M.8 V[L 13.067 PTH Z.38 YHP 1|.958 0PA Z,83 RAP ]TO.?] [CC 1.81_?

L-I TIN| IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIN] P_ CAT TIN IN] Z LAT _NJ Z LONG

19Z$.9S +11.71 ZA.D3 55.BZ 115.97 10 38 _1 |326.9 -8.11 IT.IS

3595.86 18.19 Z$I.RR 63.91 9Z.75 19 15 31 4999.9 Z8.Z8 _53._1

1_91.45 -13.lg 6.04 53°0? |17.0? |1 47 6 I09Z.4 -9.43 359.14

5305.50 L9.SA 140.59 63.98 91.84 ZO 51 4 4705.5 Z�.TS 131.79

1539.I9 +16.99 351.17 51.91 I_O.lZ 1Z 33 18 939.Z -1_.86 345._9

5051.53 34.18 119.84 E6.04 89.59 ZZ 14 3 4631.5 33.TZ 110,63

NIO-COt_K [Y,I[CUTION ACCURACY C_RIT O[T[RNXNATION ACCURACY

3GT 5499.0 SGR 304.9 $G3 108.Z ST 3084._ 3R 361.1 $8 T31.2

R/_T -.196| R_r *.]??B RTF .93]4 CRT -.8T38 CR$ .8431 C}T -.998|

$C_ S51_.5 R_3 -.0000 R]3 -.951A LSA 318G.0 NSA 181.3 SSA lz.g

3GI 5499.3 $r,_ 378.1 YNA 179.Z5 ELI 3100.4 ELI J?5.Z ALF IT4,]Z

LAUNCH 0AY[ NAY 14 1_1.4 FLIC, d.IT TIN] +eOl.O0 ARRIVAL OAT[ 0[C 4 J964

_[LIO¢[NTRIC ¢_NIC

RL 131.£_ LAL .00

ffP JO?,19 LAP 3.34

RC _03o1_O GL -13.|4

_.AN[TO¢[NTRI¢ CONIC

C3 39._e1 v_ ?.SOl

LN<_ AI_?H _NCH ?IN[

_O.00 JO 15 40

tO.O0 1? 5R 53

1OO.OO 11 £9 l

100.00 19 _9 5

110,00 I_ I? 41

110.00 L_O 37 I

0ZSTAN¢[ M�._?

bob _$,_3 VL _5,159 GAL 13.07 AZL 93._t_ HCA 303.05 SNA ]I�.ZS [CC .35338 l_ 3.9894 VZ zg.a65

LOP 17e.33 vP _._40 GAP _*O.O_l AZP 9_,18 YAL 113.19 TAP 9_.35 RCA ?G.4S APO 160._3 vZ 33,191

OP -4.39 ZAb 44,_ ZAP I?4.SO [TS L_9.99 ZA[ |51.57 [T[ 183.27 ZAC 83,G4 [YC _36.84 CLP ]?6.3G

0LA -15.9e RAk 193.75 NA0 _5_9.0 VI[L 13.318 PTH Z.44 VNP IZ.A?I 0PA 1.97 RAP 1?Z.97 [CC 1.9160

L-| TIN[ JNJ bat _NJ L_NG IN] RT ASC IN] AZNTN IN] TJN_ PO C}T TIM IN] Z LAY IN] _ LONG

1951.17 -JZ.43 £9,45 59.96 115.85 J0 49 |1 1351.Z -8.89 |9.37

513&.£1 _.03 _4,B_ TO,S9 14.Zl 19 3Z A9 SO_.Z 28.3Z 256.]6

1717,3_ +]3,95 7.49 19.19 lle,?I 11 S? 46 1117.3 -10.13 .65

53A9,10 Z_.?Z _43.59 ?0.?Z 93.39 _ S_ ]1 47A3.3 Z�.S? Z_d,?4

1515.J9 o17.87 35_,77 57.0| 11_.83 11 43 4T 965.Z *13,79 347.03

1Oll)._) 34,17 T_._e ?D.S3 91.17 ZZ 2| 3] 4470,Z 33,93 Z13.61

_R_IT O[T[I_IAINAT|ON ACCURACY

ST 3086.7 SR 361.D SS 740,6

CRT -.8?4| CRS .S4Sg C3T -.9983

LAA 3170,4 N�A 180.3 $$4 12.Z

[L] 1083.1 [L2 174,9 ALF |74.D9

0]fr[KNTIAL COI_[¢TIONI

T0(-3.1iR! TRA 5,|194 YC3-_.4t97 BA_ 1.1_07

RO[ .A?_l RRA .]393 R¢3 -.O_A9 rAU ,00180

FO[ -.ROIO FRA 1.3143 FC3 -ol0dl 8SP 1?93_

BO[ 3.$995 MA 5,117_ BC$ 1.AR99 rap -351

_|0-¢_u_K [_[¢UT|ON ACCURACY

JGY 9A?_.9 _ 379,1 3G3 ]05,4

S_ 1491.9 R_3 -.0011 R13 -,9360

SGI 1479._ S_2 367.? THA 179.08

|974



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH OAT[ NAY 14 1964 FLIGHT TIN( 206.00 ARRIVAL GATE 0(C 6 1964

H(LIOC[HTRIC C(_IC OiSTANC( 592,653

fL 151.ZZ L4L .00 LOL 233.23 VL Z§,117 GAL ]4.3g AZL 94.10 KA 306.29 SMA

RP 107,72 LAP 3.30 LOP 179.56 VP 36.602 GAP 21.07 AZP 91.43 TAL 152.01 TAP

IC t04.S89 GL -12.52 GP -4,33 ZAL 45.05 ZAP 173.70 (T$ ZZZ.7G ZAE 131.}9 (TE

PL4N_TO([NTRIC CONIC

C3 Q4.41S VML a.D26 OLA -IS.IZ mAL i65,?0 RA0 6566,Z V(L 13.630 PTM Z.4g VMP 13,062 OPA 1.11 RAP IT4.SS (CC Z.0602

LNCM 4ZMTM LNCN T|NI[ L-I TIN( |NJ LAT |NJ LOi_lG |NJ RT ASC INJ AZNTH |NJ T|IAE PO C$T TIM INJ 2 LAT |MJ 2 LONG

SO,00 10 25 53 |S?B,44 -13.23 Z?._ 63.96 115.27 I0 58 52 1376.4 -9.TZ ZO.14

SO.O0 IS 5 11 5474.78 Z7.80 267.8Z 75.13 65.60 19 $9 48 5074.8 Z8.26 258.96

JO0.00 |J _ 14 I744,69 ol4.79 S.JZ S).ZJ JJA.Z8 lZ 7 19 1J45.0 -11.14 2.23

]OO.O0 19 35 )I 538_.47 Z9.58 246.)? 75.3J 54o86 Zi 5 _4 4783.5 25.89 237.5B

]JO.OO JZ ZO 33 ]593.84 -J8.92 355.4) &J.D0 ]16.07 JZ 53 7 993.6 -14.80 349.62

110.O0 Z! 3 4J 5107.57 34.08 Z25.78 73,67 92.90 22 28 46 4507.6 34.10 216.53

OIFFER[NT|4L CC_RACT|ONJ} N|D-C,(:_U_i[ (XJ[CUT|CIN ACCUIIACY ORBIT DET[RNINAT|(:_N 4CCUR4CY

70(-3.8687 TRA 5.TZ:kS TC3-I,2303 8AU 1.0769 $_T 54)3.9 _dt )71.Z 663 IOZ.8 ST ._104Z.8 _ 360.7 $S ?47.8

ROE .5040 RRA .JIM RC3 -.0178 FAU .00654 RRT -.ZeOI W -,RATS RTF .S_5 CRT -.6749 CR$ .8490 CST -.998E

WO( -.8214 FRA I.]84I FC3 -.0745 8_k _ I7928 68_ 5498.5 RZ3 -.0025 RI3 -.9605 LSA 3149.0 MSA | 78,6 $$A II.G

80( 3,9013 MA 5.7150 8C3 I,f506 r)P -344 SGI 5464.9 $C,_ _38.3 THA 176.90 (L; 3059.Z (LZ I73.7 ALF 174,06

116.03 [CC .36670 INC 4.1OOT vl 29.665

98.30 RCA 74.51 APO 181.54 VZ )5.181

188.|? ZAC 84.21 (TC 256,65 CLP 175.42

L4UNCH 0AT( NAY 14 J944 FLI(4_T Ti_ Z08.00 ARRIVAL OAT[ O(C 8 1964

H(LZOC(NTIIC COLIC OISTANC[ 596._[_S

RL 151.22 LAL .00 LO_ 233,23 VL 25.077 GAL 15.83 AZL 94.ZZ I.K:A _09.52 SNA

RP 107.75 LAP 3.26 LOP 18Z.83 VP _i.588 GAP ZZ.18 AZP 9Z.69 TAL ]50.83 TAP

RC £06.Z38 GL -II.SO GP -4.27 ZAL 4|.34 ZAP i YZ.S9 [T9 218.72 ZA( 131,|6 (T(

PL4N[TO((NTRIC CONIC

C3 74,12_ VHL 6.609 OkA -I6oZI IAL 181.46 RA0 6589.4 V[L 13.981PTM Z.55 WlP I$.?Zl OPA .Z5 RAP 17?.07 (CC Z.1199

LNCH AZNTM LNCH T|N[ L-Z TIN( |NJ LAT |NJ LQNG |NJ RT A$C INJ AZMTM |NJ TIN[ PC) C$T TIN [NJ Z LAT INJ 2 LONG

90.00 IO 33 54 LP008.39 -14.09 28.83 67.90 114,82 |1 ? 23 14OS.4 -IO.S3 21.66

SO.0O 16 I1 29 5711.35 Z?.S) 271D._8 79.51 S6.S0 19 48 40 511|.3 Z8.ZO Z61.65

1_0.00 11 46 II 1775,1? o15.89 10.90 6?.lZ 115.?7 12 15 46 I175.2 -|Z.10 5.96

IOO.OO IS 41 53 5419,80 _S,_9 149.04 79.74 96.25 21 12 13 4819.6 29.85 24D.28

liD.D0 IZ 34 Zl I6Z4._K) -19.8_ 357.£4 84.90 I15.43 13 I 15 1014.3 -15.88 550.55

110.00 21 10 13 5145.43 3_.S_ _S.57 S0._5 _4.54 RE 35 36 4543.4 34.17 219.33

O|FrER(NT|AL CORII_CT|ON$ ORBIT D(T(RN|NAT|ON ACCURACY

T06-4.0618 ST 301_.6 SR 356.5 SS ?5?.3

NO( .5375 CRT -.8763 CRS .6625 CST -.9968

FD( -,_445 LSA 3122o9 MSA ]TS.I SSA 11,D

SO[ 4.3|7_ [LJ _30.D (LZ 171.6 ALF 174,D3

TRA 6._7|3 TC3-1.0319 6Aq.I |.0_7

R/IA .0943 NC3 -.Ol_4 FAU .004_3

FNA 1.4_04 FC) -.0494 8_P |78|0

MA 6._720 BC) 1.0_ZO FSP -)38

117.81 (CC .38575 IN(: 4.2Z15 vl Z9.465

100.$5 RCA 72.$? APO 163.26 V2 55.171

IS3.0S ZAC 84.77 (TC _56,4? CLP 174.4_

NI0-C(;XJI_M[ [KI[CuTIGN ACCURACY

$GT 54_4.8 &GR )64.3 $83 100.3

RRT -.)287 RRF -.3147 RTF .9650

SC, B 5438.8 R_3 -,l)04D RI3 *,9630

$GI 54_,9 $GZ 343.9 THA |78,?)

LAUNCH D4T( MAY 14 1964 FLIGMT T|IA[ 210.00 ARRIVAL 0AT[ D(C 10 1964

M(LIO.C[NTIIC CONIC 0ISTANC( 599.556

RL 151.Z2 LAL .DO LOt. 235.Z3 VL 25.036 GAL 17.41 AZL 94.35 H_4 312.75 S_A 117.61 (CC .40476 INC 4.5540 Vl 29.465

RP 107,7_ _AP $.ZO LOP 166,06 YP 56.526 GAP Z3.4Z AZP 92.66 TAL 146.75 TAP 10_.50 RCA T0.00 APO 165.22 V2 55.160

RC Z0?.?6Z GL -11.30 GP *4,11ZAL 39.76 ZAP 17Z.17 (TS Z11.63 ZAE 130.87 (T( 182.68 ZAC 85.51 (TC 256.32 CLP 173,40

PLAN(TOC[NTRIC CONIC

C3 85.736 VHL S.ZSS OkA -16,23 RAL 166.13 SAO 6566,7 VEL 14.390 PTH Z.6Z VNP 14.458 OPA -.56 RAP 179.09 (CC 2.4110

LNCff AZMTM LN_N TIN[ L-| T|N[ INJ LAT JNJ LONG |NJ RT ASC JNJ AZMTM INJ TIN( PO CST TIN INJ 2 LAT ]NJ Z LONG

• O.DO JO 40 4_ 2040.73 -IS.0I _0.77 7|.67 114.50 JI 14 4_ 1440.? -11.60 2_.74

90.00 JB 17 46 5745.67 ZT,Z3 ZTZ. 7Z 83.69 S#.JO 19 53 31 5145.7 26.07 264.16

I_)0.00 JJ 52 57 |907.60 -J6.84 |Z.S4 70.89 I|5.ZO ]Z 23 5 1207.6 -)3.II 5.83

lOO.OO iS 46 |1 5454.05 29.01 251.33 8).97 97.54 Zl JS 3 4634.0 Z9,?5 242.82

]10.OO 17 4l 4 J656.87 -Z1_.$7 339.|9 68.67 IIT.TJ J3 $ 41 ]056.S -AT.DO 35_.20

110.00 _1 18 34 5|77.54 33,70 ZAI.ZJ $4.62 96.09 ZZ 42 51 4577.3 34.18 2ZZ.OO

OIFF(RANY|AL CORRt[CT_ONS N|O-C(_N_I_ (I_(UT|_ ACCURACY (_RS|T D(T(RNZNAT|(_I ACCURACY

T0(-4.31|$ TRA 6.86_7 TC3 -.$334 BAU .9553 8GY 5)90.8 $GR )57.4 $83 ST.) ST 297_.9 SR 354.6 S$ 769.6

SO( .5727 RRA .0673 RC3 o.0088 rAU .00283 RRT -.3784 RRF -.3829 RTF .9664 CRT -.8763 CRS .8564 CST -,S689

tO( -,6709 FRA 1,5440 _C3 -.OZS5 E)P 17772 $_8 540_.7 RZ3 -.0057 RI3 -.6694 L$A 3063,Z MSA 1T_,? 654 10.4

60( 4.3461 MA 6.8630 8C3 .8334 rSP -AZS $GI 5392.5 $GZ 330,7 TMA I76.56 (LI 2996.Z (LZ 168.6 ALF 174.01

LAUNCH OAT[ MAY 14 1684 FLZG41T TIN| Z|Z.O0 ARRIVAL 04T( 0(C 1Z 1964

H(LIO_(NTRIC CONIC

RL 151.Z| LAL .(30

RP 107.81 LAP 3,13

RC 209.166 GL o10.70

PLAN[TO_[NTRIC CONIC

C3 S_,T_5 VHL S.S_8

LNCM AZNTM LNCH TIN(

_H).O0 10 48 14

90.00 16 24 1

1(30.00 1| 56 51

100.O0 IS 54 25

ll0.O0 I£ 46 42

110,00 Z| _Z 4)

0ZSTA_[ 602.308

LOL. 233.23 VL 25.001 GAL 19.15 AZL 94.50 ffCA 315,68 $44A 117,42 (CC .42813 INC 4.5011 vl 29.465

LOP I$S._O VP 3_.462 GAP Z4.$I AZP 93,24 TAL 146.$0 TAP 104.76 RCA 67.3B AlSO 167.46 VZ 35.149

GP -4,16 ZAL 38.)9 ZAP ITI.Z3 (TS ZO?,AI ZA£ I)O,SZ £T( I6Z,S7 ZAC 85.64 [TC 256,Z0 CLP 172,30

OLA -16._0 RAL I_O.Sl RA0 65(_1),9 ¥£L 14.8_ PTH _.68 v_P 15,26_ OPA -1 .41 RAP 181.04 (CC 2.6412

L-J T|N[ INJ LAT |NJ LCN_ |NJ RT A$C _NJ AZNTH |NJ T|N[ _ CST TIN INJ 2 bAT |HI 2 LONG

Z075.18 -15.9(, 3_.83 75,29 I16,70 11 20 49 1475.3 -12.6Z Z5.76

5777.44 Z8.90 _74,S_ 87.66 99.19 _0 0 18 5177.4 27.90 266.4?

184_.03 -17.83 14,9_ 74.51 114.54 12 29 13 1242.0 -14.17 T.64

5465.S_ ZS.7_) 25_.67 87.58 S6.73 Zi _5 51 4665.S ZS.61 245.16

,16SI,IO -_1,94 I._7 7Z.)O 116.85 13 14 53 IOSI.J -16.16 554.16

5209.61 33.44 Z33.87 85,7? 97.53 2_ 45 33 46(]9.6 34.12 Z24.50

ORBIT O£T(RM|NATION ACCURACY

ST 2641.0 $R 349.9 S) 784.6

CRT -.860T CRS .8604 CST -,999|

LSA 3059,5 NSA 168.5 SSA 9.9

[11 2957.1 (LZ 164.8 ALF 174.00

OZF_(RENTIAL CORR[CT|ONS

_0[-4.5575 _A 7.5072 TC3 -.6528 BAU .6704

RO[ .60S7 RRA .0353 RC3 -.0061 rAU .00125

FOE -.9004 FRA 1.6373 FC3 -.0106 6SP 17646

80( 4.5981 8RA 7.50?2 8C3 .65_8 r)P -_|9

MIO-CO_Ik_M_ (3_CuTION ACCURACV

$GT 5)53.0 $GR 350.7 SG3 95.6

RRT -,4_85 RRIr -.4119 RTF .9736

$88 5364.5 RZ3 -,0074 RI3 -.9736

SGI 5355.1 SG2 316.T THA 178.39

J675



JPJ_ TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAU_t(M OAT( NAY 14 19G6 rL]¢,_T 71_ 114.00 ARRIVAL 0ATE DEC 14 198&

Nt[LIO(ENTRIC CON/C

IL 151,ZZ LAL .00

aP 10•.55 LAP 3.05

RC Z|0.748 GL -10.10

PLAME, TOC_NTR|¢ ((_41C

C$ 114.4t9 VHL IO.D03

LI_H AZMTH LI_H Till]

90.00 I0 50 t•

_10.O0 18 _O 13

1OO.00 IZ Z l_

1OO.O0 2O 0 _1

110.O0 IZ 51 10

110.OO Zl 18 40

LOL 133.15 vL

LOP 19Z.53 VP

GP -4.1| ZAL

01ITAN_( _04.4Z4

14.966 GAL 21.09 AZL 94.6• HCA 51g.Z0 _AA II?.Zi [CC .45011 INC 4.6661 VJ 29.465

14.457 GAP 26.50 &ZP 93.54 TAL 148.01 lAP JD•.Z] RCA 64.4T &PO 1•0.01 v2 15.138

$•.17 ZAP I'/'0.ZZ (T$ 2O5.65 ZA( 150.09 ErE 181.•? ZAC 86.54 (TO Z56.09 CLP 171.11

DLA -16.09 RAL 191.81RAD 6570.Z VEL 15.428 PTH Z.76 VNP 16.Zt• 0PA -2.21 RAP 1|2.91

L-I T114( lNJ LAT JNJ L_NG INJ fit &SC INJ AZHTH |HJ T|HF. PO CST T|N INJ _ LAT

ZllJ.•F o!8.85 55.08 •8.75 !15.05 II 15 3| 1511.8 -15.69

5804.30 28.5• 277.04 91.58 |00.16 ZO 6 59 5206.$ 2•.•1

1875,25 -18.64 17.14 7•,96 J15.80 12 54 • 1279.5 -15.26

5515.0S ZS,M Z55.84} 91.74 95.•9 11 51 Z• 4915.0 Z9.44

1•2t.•9 -15.02 5.48 •5.?8 |15,99 15 19 5• ]1Z6.8 -19.]4

5258.28 53,18 135.84 92.85 88.84 Z£ 55 59 4659.5 34.01

0lPFER£HYIAL CC:IInI[CYlONI

TO(-4.1508 •lA 8.2D37 TC5 -.6821 6AU .T$T8

ROE .4448 RRA -.0015 RC5 -.0047 FAu-,O0047

FDI[ -.9554 PRA 1.75_ FC5 .0053 B_ 17407

4.8•43 MA 8._5• Be5 .4821F_P -512

EC( Z.9206

lNJ 2 LOIA_

N|D-C(_NIK (X[CUTION ACCURACY

SGT 9510.7 Sr_l 564.5 $65 85.A

RRT -.4784 R8_r -.4613 RTF .8•76

531|.8 RZ3 -.0081RJ3 -.9776

SGI 5515.2 SG2 )OZ.O THA 1•8.21

Z•.gt

268,56

9.97

247.33

356.tT

226.91

O11817 DEYERNINATION ACCURACY

ST _800.5 _q 544.1 SS 806.5

CRY -.8858 CRS .8655 C$T -.9992

LSA 5025.0 NSA 165.6 SSA 9,3

ELI 2916.3 (L2 160.O ALF 173,99

LAtJ_ff OAT[ NAY 14 11)04 Irt.zr,_T TJN[ 216.00 ARRIVAL DATE D(C 16 ]964

H(L|O([NTRZ¢ CCN|C

RL 151.21 LAL .00

107.81 LAP 2._4

RC zJ2.Jr08 ;L -8.51

PLAN[TOC£NTR|¢ CONIC

C$ 15•.458 _ 11.?1_4

LNCH AZH•H L_K:H •IH(

9O.00 10 55 17

90.00 18 )0 21

100.O0 1_ 5 47

100.O0 20 8 51

110.00 18 54

lID.DO 21 51

LOt. 1|35.£5 vL

LOP 189.78 VP

GP -4.06 ZAL

0|STAKE (_05.•47

14.85_ GAb _3.16 AZL 84.85 HCA 52Z.&Z SHA 117.0• (CC .4••19 INC 4.8543 vl 29.665

14.4_ GAP _.17 AZP 85.85 TAL 147.42 YAP 108.84 RCA 81.•0 APQ 171.85 vZ 35.126

14.14 ZAP 169.07 (•$ •00.4$ ZA( 118.55 [•( 1J2.66 ZAC 86,85 (TC 256.01 CLP 169.85

0LA ol5.81 NdA. 185.0$ RAO 1570.3 V[L*i_,08? PTH _.85 VHP 17.18_ Oe& oZ.87 N_P |84.•_ ECC 3.1611

L-I TIN[ IlJ _A• INJ L_ ZNJ RT A$C INJ AZNYH INJ TIN( PO CIT T_N INJ Z LAT INJ f LONG

_1_0.07 -17._5 $7,44 _1.98 11_._7 11 _9 1 1550.1 -14.78 50.20

5831.01 I_.13 l?l.I)4 94.t_ 101.01 ZO 13 31 5151.8 27.51 _•0.AO

1818.10 -18,N 18.48 81,70 11_.88 lZ 57 43 1314.1 -16.38 11._3

554I.O_ lt.07 J57.14 95.J2 100.75 Jl 38 51 48d1._ 19.66 Z49.J4

176_.71 -_4.11 5.00 78.0? 115.00 15 Z3 49 1165.7 -20.55 358.47

511_,16 _l_,lt _37.M 96,_3 100.01 25 Z 8 4666._ 35.89 228.90

(_I_817 OETERNINATION ACCURACY

87 2856.0 SR _37.5 $S 62|.8

CRY -.88•8 CRS .8•0• C$T -.9993

LSA 2988.7 NSA 15•.9 SSA 8.•

(LI Z8•1.• EL2 154.4 ALF 1•5,99

01FFEKHTIA_ COIIK(YIONI

• D(-5.1514 TRA 8.8442 T¢5 -.5414 _ ,640_

ROE .6804 RRA -.044_ RC5 -.0044 r_U-.DO_47

FOG -.87$) PRA 1.854? FC_ .0151 0_ 1755t

5.177i MA 8.8_15 8C5 .5484 FSP -_O8

N|0-COU_K EXECUTION ACCURACY

8GT _£13.1 SGR 3M.a $05 91.5

RRY o.5304 RRI r -.5150 R•F .HI5

SrdS 3_TA.t ItZ5 -.010_ R15 -.8815

541 5_8.8 sGz _a•._ T_ I_S.0A

_AtJNM|H DATE NAY 14 1_$4 FLIGHT TIN( Z18.00 ARRIVAL OAT( DEC 1| 1964

I_LI(XENTRIC CONIC

IL 151.2| LAL .00

RP !07._2 LAP 2.85

lc _15.6_O GL -8.94

PLAPdI[yO(:(NTRZC CON|C

C_ leS.0•Z YHL I_.?•0

LNCH AZNTH LN_H •IN(

_O.00 10 54 )6

9O.0O 18 42 23

IOO.O0 I_ ? 18

IOO,00 2O 11 tZ

110.OO 12 58 21

II0,DO 21 59 48

0[FFER(NTIAL CO_III(CTIONS

TO(-5,4638 TRA 9.7840 TC5 -.Z•O• BAU .4812

ROE ,734R lihQA -.O874 RC3 -.0048 FAU-.DO488

FDE-l.OZ58 FRA 1.9_40 FC5 .0258 0_ 1744A

804[ 5.5130 MA 8.•8_5 6C5 .ZZO7 FSP -:_0

0iSTA_C[ 9Ot,058

LOt. Z$$.15 vL 14.864 GAL _5.49 AZL 95.0? NC& 525.64 SNA 116.91 (CC .50780 [uC 5.0718 Vl 19.465

LOP 198.88 vP 14.591 GAP 50.13 AZP 94.19 TAL 147.07 TAP 112.71 RCA 5•.55 APO 176.19 vZ $5.114

GP -4,01ZAL 55.51Z_P 117.78 (T5 187._ ZA( 11_.80 [T( 182.54 ZAC 87.Z9 (TC 2S5.95 CLP 168.46

OLA -15._? RAL 185.94 RAG 4570.0 V(L 16.8_A PTH Z.91VHP 18.519 0PA -5.69 RAP 186.41 (CC 3,68]9

L-I Y[H( INJ LAT |NJ L_NG INJ RT ASC INJ AZNTH INJ T|N( PO CST TIM INJ _ LAY /NJ _ LONG

2180.05 -18.97 58.95 84.85 !|io45 11 31 6 1590.1 -15.89 3_.61

5855._Z 15.8_ 180.14 97.95 101o72 10 19 5• 5255.5 Z?.)J 2•1._6

18S5.4_ -2O.88 21._ 84._ |IZ.O• IZ $9 54 1555.4 -17.51 14.60

5555.)5 27.78 258,44 98.5• 101°51 21 45 5 4855.4 29.08 250.88

18OI.80 -ZS.18 8.25 81.15 115.81 13 26 25 1_01.8 -ZI.7_ ,•8

5189.?7 3_.56 259.76 _8.4? 101,05 15 • 58 4889.8 31.74 150.?3

NI0-COUIt$1[ (_F.CUTION ACCURACY _R61T OETERNINATION ACCURACY

$GT 5_1_.0 $641 555.0 $65 89.4 IT 2808.1 8R 5_0.0 15 |58.6

NRT -.5_108 RRIr -.5637 RTF ,9847 CRY -.89Z4 CRS .8766 C$T -.9994

$GB 521_.? RZ5 -.01Z_ R15 -.8847 LSA 28_1.0 NSA 151.6 5$A 8.2

8GI 5219.6 8GZ 2'P0,9 THA 177.87 (LI 18Z3.6 (L2 148.1 ALF 1•4.00

LAUNCH DAY( NAY 14 1854 IrLlt_lT TIN( ZZO.O0 ARR|VAL OAT[ DEC Z0 1964

H(Li(XEHTRIC CONIC

RL |51.Z_ LAL .DO

RP 107.81 LAP 2.75

RC !15.08t GL -8,)4

PLAN_TO((NTRIC CaMlC

C$ 184,848 VffL |$._13

LNO_ AZNTH LNCH TIN(

90.OO 10 S4 15

SO.DO 18 48 18

100,00 1£ ? 15

IDO,OO 2O I8 •

IIO°DO I• 51 4t

110,00 ZI 44 98

OISTAN(( 805.075

LOt. 735.75 VL 74.87? GAL _1.44 AZL 85.55 NCA 5•8.85 SIAA 118.78 (CE .54250 JNC 5.318Z

LOP _•._ VP 14.141 G_P 5•._0 AZP 84,58 TAL 147.00 TAP 115.86 RCA 55.45 APO 180.13

GP -5,8_ ZAL 5A.?l ZAP 1f4L54 [78 185_6 ZA( 1•8.09 [TE 182.61ZAC 87.70 ETC 255.80

OLA -15o55 RAL 184.44 RA0 IS?l.l V(L 1?,785 PTH •.88 VHP 18.828 0PA -4.54 RAP 187.96

L-| TIN( INJ LAT JNJ L_N_ |NJ RT AIC |NJ A_lYH INJ 7II4[ PO CSY TIN INJ 2 LAT

!t5|.71 -|8.811 47.5? 87.$? 110.48 11 51 _7 1851.T -IT.Of

51710.78 •5.?_ •81.51 100.72 "102,•8 •0 _8 10 5_70.8 27.15

IINN_.£8 -•1.?1 •d.$l 88.97 IIJ.07 J• 40 29 1588.5 -18.65

55tl.41 •?.5_ •ll0.Y_ 101.15 107.15 Zl 51 4 4881.5 18,91

lldl0._$ -L_.73 10.71 84._8 11£.74 13 •T 30 1740.8 -ZZ.9_

5_10_.57 5•.•9 74J.13 107.$• 101,87 25 15 26 4708,8 55.58

OIrF(/fl[NTIAL _'alR(CYlONI

• 01[-5,82O$ •RAIO.'t0/_ Y¢3 +.107_ 8AU ,•_eO_l

m)( .•825 RIIA -.!)47 RC5 o.0_lO FAU-.DO?80

_O(-I.O•R• FRA •.150? FC5 .0548 IS.* 17755

80( 5.8828 MAI0.?IO_ 8C5 .J0?7 FSP -•8•

M/O-COi,IR_( [_[CUY|CN #CCURACY

SGY _i35.3 _ )L'II.A $G3 8?.6

NifT -.130£ llfW -.8155 NTF .8_?1

•_ S185.1 R_5 -.0155 R15 -.88?7

8GI 5159.5 867 254.8 THA ]77,70

Vl 19.465

VZ $5.J01

CLP 166.92

(CC 4,Z08•

ZNJ Z _ONG

35.15

Z•5.19

1•.10

ZS2.ZO
3.19

132.15

ORBIT DEY(RMINATIO_ ACCURACY

SY 2?55.4 M 511.• S$ 894.5

CRT -.8974 CR$ .8818 C$T -.9985

LSA 2911.2 NSA 144.7 $$A ?.6

ELI 1770,5 £L2 ]4].2 ALF 174.00

J97_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)
i

LAUNCH OAT[ NAY 15 1964 FLIGHT T|_ 70.00 ARRIVAL DATE JUL Z4 |964

ffELIOCENTRIC ¢ONIC

RL |_J.2_ LAL -.00

RP |08.13 LAP "_.11

RC IA,014 GL *IZ.O)

e_AN[roc¢_rRlC CO_lc

C) 50.841"VHL ?.117 0LA 10.18 R&L

LNCH AZNTH LNCH TIMe L-I TIME _NJ LAY

90.00 _3 14 )1 ZTS0.81 -Z8,06

80.00 IS 5Z 1 478t,Zl I?.)1

100.00 0 44 S0 1490.Z? -Z9.54

100.00 15 # IS 4513.15 18.6t

110.00 Z 4 )) 2Z40.81 -)).49

JJD.OO J6 3 5 4343.37 Z2.23

01rFER[NT|AL COIIRECTION$

TO( .Ozl6 TRA -.4313 TC3 .Z173 8_J .1617

ROE -.41#4 RflA .145R R($ ,1SIR TAU .OT$SE

TOE -.8640 FNA-I.0713 rC)-1.1485 88P 871

80£ .4181 (l_A .455Z 8C) .ZART fSP -49R

Oil?ARC[ 187.Z01

LOL 134.20 VL ZB.JYA GEL -)Zo83 AZL 98.11HCA

LOP _IZZ.51 VP 38.411 GAf -T.OO AZP _0.08 TAL

GP 8.50 ZAL 159.)O ZAP 36.58 £TS 351.35 ZAE

8B.)Z SNA

Z54,51 T_P

15Z,I) EYE

I_B,OR [CC .ZAZ)5 INC 3.JDi5 Vl Z9.459

)ZZ.St RCA 104,R1 4PO IT1.54 VZ 34.T88

)Z.AZ ZAC 86.04 ETC _69.70 CAP -35.70

?l.Z8 RAG 65M.8 YEA 13.1Z6 PTN _.40 YHP 5.768 0PA 3Z.57 RAP 109.Zl [CC i.8384

INJ LONG INJ RT ARC |NJ AZNTH INJ TINI_ PO CST T|N |NJ Z LAY INJ Z LONG

76.56 )13.46 93.t4 Z4 O tO Z168.8 -Z7.ZZ 70.99

Z04.86 3OG.IZ AT.Z3 15 I1 )1 4168.3 14.DT 19?.GT

56.94 113.34 94.85 I ZG 11 1880.3 -28.55 50._T

186.1§ _05.30 _.ZZ 16 Z) 4Z 19Z3.1 IS.18 178.96

19.S0 112.84 87.31 Z 41 54 1640.8 -12.11 30.54

J?O.85 303.70 63.36 J7 J7 )J 3?45.4 J_.SD 163.73

MIO-COUR_I[ [XI[CUT|ON ACCURACY C_8|T OETERM|NATION ACCURACY

$_T 468.4 $_ 4]9.) $G) 181.8 SY 10R.I 8_ _37.9 $S )?O.S

Re? .O_HIi Rmr -.$OO4 RTf -.1618 CAr -.ZRr_ ORS *.8880 csr -.;85_

J_6 618.4 RZ) -.1811Rl) *.$359 LSA 487.4 MSA 158.1 $$A ZZ.2

SGI 4_?.Z R;_ 410.4 THA ZO.59 CLI 539.6 £LZ 101.6 ALl 85.99

LAUNCH DATE NAY 15 1H4 fL|r.dET T_M[ ?Z.O0 ARRIVAL OAT[ JUL 28 1864

S'_'[_ZO¢[MTRIC C_fC

RL 151,_5 LAL -.00

RP iOi,9_ LAR -3.1_

ec 68,$81 GL -1Z.45

_LAN[T(X[NTRIC CON;C

C3 50,114 VHL 7.076

_NEN AZNTH _N_H TIN[

I10.00 _) II 4)

I)(3.00 13 4R )?

10_.00 0 AR 48

100.00 15 ) 10

JtO.OO _ _ 34

II0.00 IR 0 $£

OflTAN¢£ ZO$.8_NI

LOt. _$4.Z0 vk ZS.Z)? GAL -IZ.RO AZL 9).16 NCA

LOP 3_5._1 vP 3dt.4R| GAP -6.ZZ AZP 8_.91 TAL

;P _.OY ZAL 15_.41 ZAP 40.?Z [Y$ 151.$$ Z_[

_1.48 M4A IM.59 [CC .Z1861 INC 3.1771 vl Z5.ASg

Z15,30 TAP )16.77 RCA 105.48 APO 171.68 V2 34.?_1

155,44 IT[ $5.78 ZAC 86.55 [TC _6_.85 CLP -39.88

0LA 8.7_ HAL ?0.6_ RAO 6568._ _[L 15.093 PTH Z.38 VHP 5.414 0PA 35.11 RAP 108.07 [CC l.RZ4T

L-I TJN_ INJ LET |NJ L_ INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ Z LAT INJ Z LONG

ZT46.36 -_?.i_ 78.14 $1_.5_ 94.65 Z4 Z )2 Zl48.4 -ET.O) 69.60

47R0.65 17.8_ ZO5.56 _05.5J 67.46 15 6 18 4180.6 14.40 19fl.15

E471.80 -_.4E 5?.56 3lZ.)? 99.54 1 Z? 58 IR?I.R -Z_.AA 48.9_

4511.tT I8.98 166.60 )04.90 $6.44 16 18 44 3833.Y IS.S0 179.60

2ZZA.INI -33.3_ 38.2J 31J.&Z 98.06 2 42 58 IRZL.O -31.&$ 28.2_

4554.06 _oSZ 171.)9 303.1_ 4).58 17 1) 6 )754,1 18.79 164.Z4

Oi_81T 0£TERNINATJ(_N ACCURACY

ST 111.0 RR )Z8.8 $S AO0.$

CAT -.Z_Z6 CR$ -.8860 CST -.Z_T$

LSA 504,8 NSA 163.6 S$A ZZ.l

[LJ 130,9 [LZ JOR.B ALF 94,6_

DIrf[R[NT|AL C¢IIN[CTIOII

TO[ .015_ TNA -.4504 TC) ,1887 8AU .l?4Y

ROE -.404? Ida .1553 RC) .ll/T fAU .08147

f0[ -.8878 FRA-I._I_O FC)-I.4OY5 68P 787

BO[ .4048 BRA .4764 BC) .ZfO6 fsP -586

_10-C.a_SA[ [X[CU1JCW ACCURACy

$GT 465.7 $G_* 4_4.Z SG5 _4.5

RRT .O_O? _ -.)3T0 RTF -.IR6)

8_ 61_.8 RZ) -.Z4R1 HI) -.Err8

SGI 47_,0 S_Z 417.1 THE ZD,40

_Au_(_ DATE NAY 15 1_)_4 fLiGht rf_( I'4.00 ARRI¥_L O_r_: JU_ £S I_64

NELIOC£NTRIC C(_41C

RL 1_].Z5 kAL -o00

lP 108.81 LAP -3.14

RC 66°T9_ GL -J2.R8

PLAN(_YO(ENYR|C CONIC

C$ 48.3tZ VHL T.0_8

_N(_ _zwrH _N[H fiNE

90.00 Z) 18 8

80.00 1_ 41 4G

100.00 0 48 51

100.00 JA 5# 35

110.00 Z 7 31

J;0.00 J_ 56 29

DIFFERENTIAL CORRECTIONS

TOE ,DDO? TRA -.475Z T£3 .1761 6AU o|670

eO¢ -.366J _A .IR4_ RC_ ._Sf8 fAu .Oi_OO3

f0[*1.1148 YRA-I.38ZZ FC3-1.5?84 8SP ?41

80£ .3887 MA .50)O 8C3 .Z530 rRP -649

OISTAN¢£ Z10.558

LOL Z)A.ZD VL ZR.ZR7 GEL -IZ.66 AZL 91.Z5 N[A

LOP _8.84 YP 36.501 GAP -5.49 AZP 88.74 TAk

_P 8oR7 _AL 15_.47 ZAP 45.10 ITS )5),_7 ZA[

94,64 SIAA 1)9.DO [CC ._15T4 INC 5.E480 VI _9.459

Z35.93 TAP $$0.56 RCA 10_._3 APO 171.76 vZ 54.795

154.88 [T[ )8.78 ZAC 8?.C8 (TC _TO,_T CLP -44._T

DLA 8,Z7 RAL ?0.58 RA0 65611.8 VEL 13.066 PTH Z,)8 VNP 5.115 0PA )3.88 RAP 106.67 ECC 1,81_4

_-i rlN[ l_J LAr IN_ LG_; INJ Rr ARC ZN_ AZ_T_ INJ TeN[ _OCST TI_ IN_ •LAr I_Jo.Z L_w_

Z730.8) -Z?.85 ?6.79 311.?0 85.51 Z4 4 )9 1130.8 -Z6.85" '60.E8

A?91.68 17.88 Z06._4 305.0_ 67.68 15 1 38 4181.? 14.71 189.01

ZA5).85 -Z�.)O 56.Z5 )11.53 86.ZZ 1 Z9 51 185).8 -Z8.15 41.65

A543.R6 18.73 187,4) )04.4) 66.68 )8 14 J8 3941.8 15.80 180.21

ZZO?.96 -13.17 36.1H) 310.94 88.T7 Z 44 19 1_08.0 -)l.GI 18.11

4361.33 ZZ.7? JYJ.DJ ._01.87 83.79 J? 9 JZ )?6Z.5 JD.D? 164o?4

MI0-C(_Q8_ £_I[CUTI(_II ACCURACY _81T O£T£11_llNAT_ON ACCURACY

$0T 464,_ $r.J_ 4_9.4 SG) ZZR.I $1 118.0 SR 3_D.1 3s ¢33.0

RRr .04_5 RRF -.3744 RTf -.ORTR CRY -.130_ CRS -.RR_? CST -.3350

SOB 6)Z.4 RZ) -.13_1 HI) -.1775 LSA 514.4 _SA I68.G_ssA ZI.g

SGI 467.0 SOt 416.3 THE 15.70 ELI 3_0.5 [LZ 116.8 ALF 85.19

LAUNCH DATE NAY 15 18GA fLIGHT TIME YR.00 ARRIVAL DATE JUL 30 1964

HE_ZO_ENTRJC CONIC

RL 151,_5 kAL -,0(3

• P 106.J)0 LAP -3,_9

RC 70.64t GL -I).Z?

_L_NKYO¢ENTRIC CO_C

C3 46.648 YHL 8._76

_NCN AZMTH LN_H TIN[

eo.o0 _3 _1 4_

90.00 13 3? _?

100.00 0 51L_

100.00 14 5A _8

1_0.00 • 8 Z5

110.00 15 SZ 5R

DJFFER£_TJ_L C(_II*_'I[CTJCIL8

TO( -.01R6 TRA -.5OR? TC5 .1444 BAU .1584

ROE -.3?_4 R/tA .1739 Re3 ,IIHID FAU .09865

ro¢-1.£_71 fR_-:._l£T fCA-l.?SR6 _$P 677

80[ .37Z8 RRA .53?R 6C) .Z4)d FSP -?_l_

D/STANCE ZI?.IBF

LOt. l_'3A._ VL _8.$_4 GEL -1_.5R AZL 93.3Z I'_A 87.80 SAqA I19.11 [CC .13301 IMC 3.3185 ¥1 19.459

L_P 3_.0J VP 341._3 _Ap -6o7_ A_P _9.35 T_L _36.40 TAP _d._O RCA J08,_5 APO l?J.?? V_ 34.T99

GP 10._0 ZAL 156.48 ZAP 48oR8 £T$ 154._Z ZA£ |56.41 [T£ 44.78 ZAC 8?.$6 £TC E70.81 CLP -48.8T

OLA R.$3 RAL ?O.3dl ffAO R568.8 V_L 13.039 PrK E.3_ yelp 4.84) OPA 14._1 RAP IO5.O0 £CC 1.8009

L-1 TIRE INJ LAT INJ L(_ INJ AT ARC INJ AZMTH INJ TeN[ PO CST TIN INJ Z LAT INJ Z _ONG

17|_.01 -Z?.74 73.$0 _1|.00 85.85 Z4 7 1 E111.0 -Z_.6Z 67.01

480_.3? 10.17 _R.6I 304.R4 $1._10 14 51 Zg 4ZOZ.4 15.01 199.65

_4)$.?8 -_6.1S 55.00 $10.8_ 96.0? I 31 59 18)6.0 o27.91 46.4_

455)._ 18,4_ 18_.05 )04,06 66.86 16 10 Z) 5655.8 I6.ZO 180.80

ZJ81.57 -33.0| 15._ $]0o|_ 99,4A Z 45 38 IS91.8 -31.15 16.98

4370.81 Z$.0_ 17Z.43 )0_.$3 64.01 I? 5 47 )7?0.6 19.54 165.Z_

MJO-CI[_J_ [X[CU?|CIN ACCURACY CI_B|T D£T[RNJNATJON ACCURACY

SGt 4tMI.R )DR 435.0 SG3 154.6 8T I£8.0 SR 308.1 SS AAA.Z

R_T -.0031 _ -.41t_1RTF .0191 CAT *.0118 CRS -.8?80 CRT -.453Z

$(41 68_.4 R'Z3 .4131 R|3 -.O_A _$A 544.9 _SA Z73.1 SSA 21.8

SGI Al_l.? $G_ 435,0 THE 175.04 £_| 108.1 [LZ 1Z8.0 ALe 90.3A

1877



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19645

LAUNCH OAT[ N4Y 15 1964 FLIGHT TIN( ?8,00 ARRIVAL DAT( AUG J 1964

N(L|O_(NTRIC CON|C

RL JSJ.t5 LAL -.O0

mP ]O0.0# LAP -3.33

RC 73,]|4 GL -13.68

PLAN(TO4_(NTR|C C(_4|C

C3 43.004 VNL 8.928

LN_H AZNTN LNCff TIN_

¢O.00 29 24 49

q_13.00 ]5 59 94

so0.00 0 s4 4

sOO.00 |4 90 S!

liD.DO 2 11 9S

|]D.O0 IS 49 48

01374_( ZZ3.767

LOt. Z94.20 VL 28,351 GAL -12.45 AZL 95.59 HCA |00.96 SNA

LOP 595.10 VP 38.55? GAP -4.15 AZP 89.35 TAL 236.?Z TiP

GP 10.9t ZAL J59.)0 ZAP 54.45 (T$ 355.|9 ZA( J57.95 EYE

199,53 [CC .Z5060 [NC 3.39ZI vl Z9.459

357.69 RCA 207.55 APO ]?].?D VZ 34.804

5J.06 Z4C 88.25 (YC 271.04 CLP -59.88

OLA 8.40 RAL ?0.26 RA0 65M.8 v(L 13.014 PTH Z.$? vNP 4.605 OPA 35,33

L-| TIN( IN] LAT IN] LONG IN] RT 8$C [NJ AZN?N |NJ TIN( (sO CST TIN

2695.78 -27.41 74,25 310.41 98.$6 24 9 )9 2095,?

481Z.SZ 11.4) Z0?.58 304.37 _,12 14 53 4? 4Z|Z,8

Z4Z0.23 -29.02 59.79 $|0.21 97.49 | 34 24 |820,2

4585°34 19.73 186.65 303,79 67.10 16 6 54 3963.5

2177,63 -32._3 34°69 309.55 100.09 2 47 35 ]ST?,6

4379.92 Z_.Z6 172.93 502.09 64.22 17 2 47 37?8.9

DIFFERENTIAL CCItRECTION8

TOE -.0448 TR4 -.5490 TC3 .1087 8AU .|3|3

RD[ -.9540 1_4 .1126 RC5 .|lID F4U ,10?9|

FO[-1.4J80 F_A-I.8_9 FC3-1.9461 B&P 6?3

80( .3589 BRA .5788 8C5 .2380 FSP -82|

NIO-C.OU_S£ [X_CUT|Ce,I ACCURACY

SC,? 493.Z _ 441.0 SG3 281.1

RRT -.0769 NNF -.4583 RTF .IgZ?

86_ 634._ Jr_) .367J R|) -.31|0

$G| 499.3 Sf_l_ 4)4.Z THA |59.98

R4P I03.07 (CC 1.7900

INJ 2 LAT IN] Z LONG

-26.41 65.79

]9.30 ZOO.Z8

-Z?.S8 4S.E_

16.48 181.39

-$1.O9 ZS.9O

|9.60 ]69.7]

CI_8|T D(T[RN|NAT|ON ACCURACY

ST )42.? 5kq 298,5 88 496.3

CRT .1084 CR8 -.8748 C87 -.5653

LS4 585.2 N$A 176.9 $sA 2J.6

(L| 297.0 £42 241.6 ALF 88,14

LAUNCH OAT| MAF J5 1_4 Ir L | C.d,/T ?IN( _0,00 4RR|V4L 0AT( AUG 9 1964

H(L/OC(NTRIC CONIC

RL |51.25 L_L -.00

mp ]o8J4 LAP -3.$4

RC 79.517 GL -14.09

PLANET_(NTR|C CONIC

C3 47.389 VHL 8._Z

LNC_ AZ_?N L_ TIN(

OO.OO t3 t7 34

• O.OO J3 30 8

]OO.OO 0 37 |

|00.00 J4 4?

llO.O0 t 14 3

]JO.00 |9 47 4

OJST_l_( 2:10,314

L(_ 234.Z0 VL tS._N_ GAL -12.33 AZL 95,4? HCA 104.13 S_4A 139.67 [CC .22843

LC4 e 3_1.33 VP _1.574 GAP -3.49 AZP 89,15 TAL 238._0 TAP 341.03 RCA 107.78

GP J1.6_ ZAL |39.1| ZAP 59,_ [T3 _6._ ZA[ 159.)| (T( 58,78 Z_C 88.86

DLA ?.99 laL ?0._ RA0 6518,8 Y(L JZ.9_0 PrH Z.5? ¥ffP 4.40Z OPA 56.06

L-| TAN( |NJ LAY IN] LON_ |NJ RT AS( |NJ AZNTff IN] T|N( PO (IT ?IN

2878.?? -Z?.47 7_.05 _09.9_ 97.16 24 12 3Z Z078.8

4823,1| 1_.69 21_._0 _4.19 68.33 14 50 29 4225.!

_404.01 -_,_7 52.61 309,P_ 94.09 I _? 5 |804,0

4578.11 _*0,00 189._5 305.6Z 67.31 16 3 49 3975.1

_Je_.lNI -3Z.63 33.59 308,9? JO0,?Z Z _0 6 J563.0

4_J6.93 Z3.50 173.44 _0|.98 64.43 |7 0 JJ 3?88.9

OIFFE/rI[NTIAL ¢(_I'R(CTIONJI

TO( -.0?84 TRA -.SINI$ TC3 .0983 8AU .1479

RO( -.3847 RRA .19OO RC$ .£t_0 FAU .llNI

r0(-1.9669 rRA-l.lO_3 FC$-2.1_I_ _lIP 750

00( .9455 _A .8278 8C3 .2_34 qSP -_05

|NC 5.4669 V| 29.459

APO 171.57 V| 54.8/0

ETC 27J.49 CLP -58.67

RAP 100,89 [CC 1.7796

;NJ 2 LAY JNJ Z LONG

-26.19 64.60

15.59 200.90

-Z?,45 44.]0

|6.?6 1_J*96

-90._5 24.83

19.88 166.J8

ORBIT 0(T[RNINATION ACCURACY

ST _89.8 SR 282.9 98 526.4

CRT .Z269 CR8 -.8701CST -.GGB2

LSA 392,5 NSA ]79.9 55_ 21.4

ELI Z88,4 [42 157.5 ALF 79,22

M|O-C(_MIM[ (I_i[CUT|ON ACCURACY

SG? 513.3 SGR 447,I SG3 306.8

RRT -.164_ RRf -.4996 RTF .3354

S(,4J 680.7 R_3 .3035 R13 -.4718

SGI 530.1 $02 4Z?.I THA 155.07

LAUNCH DAY( NAY |5 1984 FLIGHT ?IN( 82.00 ARRIVAL O_T( AUG 5 1964

H[L/OC(NTRIC _ONIC

RL 151.25 LAL -.00

RP 108.84 LAP -9.38

RC 77.541 GL -14.51

PLAN(TO_(NTR|C CON|C

C9 4_.749 YHL 6._37

LNCH AZNYN LN_N TIN(

90,00 29 31 21

90.00 13 28 59

100.00 I 0 16

IO0.O0 14 44 4Z

110.00 Z 16 48

110.OO IS 44

01STANC[ 236.$Z3

LOL 234.Z0 VL 28.375 GAL -I2.ZZ AZL 93.54 H_A J0?.Z9 SN4

LOP 341.52 VP _8.585 GAP -Z.89 8ZP 88.95 YAL 238.94 TAP

GP 1_.30 ZAL 159,84 ZAP 84,44 (Y8 357.28 ZA( 160.38 [?[

139.?5 (CC .22645 |NC 3.5426 Vl 29.459

344.Z4 RCA 108.09 4PO J?J.9? VZ 94.816

f_.O0 ZAC 89.49 (TC _7].98 CLP -63.80

OLA 7.95 RAL ?0.28 RAD 65641.7 VEL J2.966 P?H Z.58 VHP 4.232 DR4 36.78

L-I 7114( _NJ _AT |NJ LONG IN] RT 88C IN] AZNTH ZNJ TIN( le_ CAT TZN

2641,98 -Z?.3Z 71.82 309.91 97.75 24 15 43 2082.0

4833,35 18.95 Z04.84 304.09 68.55 14 4? 52 4293.$

Z387._0 -21.1l 31.41 309.26 96.69 I 40 4 1?8?.g

4582.62 L_0.25 199.93 303.55 67.53 18 l 5 3982.6

2148.39 -3_.46 32.49 309.51 101.33 2 32 36 1548.4

45_4._)0 23.73 173.94 _01.8T 64.64 16 ST 54 3794.9

OIfFER(NTIAL CCRIq[C?IONS

TO( -.1137 TR_ -.6553 ?C3 .0030 BAU .|S05

• O[ -.3]43 RR4 .]!_1 RC3 .2407 FAU .]_476

FOE-I.71OR FR_-1.9340 FC3-_.3|04 BSP 931

DOE .3343 B_A .M40 6C3 .2408 FSP -_q_

NIDoC(_)NS[ [X(CUTION ACCURACY

SGT $62.1 8C, R 453,1 $03 331.4

RRT -.237_ RRIr -.5372 RTF .47?4

98_ 721.9 R23 .2580 R13 -.3877

$GI 388.4 9r.,z 418.3 TH4 155.12

RAP 98.5_ [CC 1.7694

IN] 2 LAY IN] Z LONG

-_5.97 83.42

15.87 _01.52

-27.21 42,96

IT.G3 18_.54

-50.56 Z5.79

20.1Z IGG,G6

ORB|T DET(RM|NATION ACCURACY

ST ]91.6 SN 268.9 38 555.1

CRT .32?7 CR3 +.8651 CST -.7500

LSA 619.0 N9_ 182.0 SSA 21.1

[L| 280.5 EL2 173.1 4LF 88.]6

LAUNCH D4T[ NAY 19 1J_4 FL|G4.1T TIN( 64.00 ARRJVAL DATE AUG ? 1964

ff(L|OCENTRIC _NIC

RL 151.23 LAL *.00

RP 108.8£ LAP -3.$9

RC ?9,784 GL -J4.95

PLAN(TO_[NTR|C _ONZC

C3 48,|99 V_4L 8,793

LNCH AZNYN L_ff ?JR(

90.O0 t3 35 ?

90.00 13 24 10

IOO.O0 1 3 48

]DO.DO _4 4_ 5

liD.DO £ 19 91

110.00 |5 4£ $_

01$?ANC[ 243._94

LOL L_34.ZO VL 28.3P4 GAL -l_.lO AZL 93.62 HCA ||0.46 _NA

LOP $44.?0 VP _1,591 GAP -Z.3_ AZP 88.73 TAL 238._6 TAP

GP 12.98 ZAL |59._0 ZAP 69.59 [Y$ 339.58 ZA[ 160.92 (Y(

139.?Z [CC .22464 JNC 3.6ZI7 VJ 29.4_9

547.32 RC4 108.34 APO |71.J1 VZ 34,82_

?8.47 ZAC 90,12 _TC 272.49 CLP -69.09

DL4 ?.13 RA_ ?0._41RAO 6_4J.? VI[L 12.94_ PTH Z.36 VHP 4.095 DP4 37,4Z

L-| TIN( |NJ LAT IN] LCNG _NJ RT A$C |NJ AZNTH |NJ TIN( PC' CST TIN

_645,11 -_7.18 ?0,_ 309.11 98.33 24 19 12 L_49.1

4845.59 19.L_0 _.49 304.07 6_.78 14 44 53 4243,8

2371.75 -29.54 SO.Z? 309.83 99.29 I 43 20 1771.?

498_.18 L_,50 |_0.45 _03.5_ 07,?8 15 58 38 9992.Z

2133,?7 -32,26 31.$9 309.12 J01,98 Z 55 25 1533.8

4402,9_ 2_.97 174.11 301+87 64.86 18 55 55 ,5802.9

DIFF[RENT|AL C_I_CTJON_I

TO( -.158_ fR4 -.ill8 ?C3 -.059| BA_ .|ill

ROE -.29_10 liRA .L_09 RC3 .253_ FAU .13_21

F.O(-1.8498 rR4*_.0464 rC3-_.4807 8|k • ll_l

80( .39_0 MA .7483 6C3 ._820 KSP -10/|9

N|D-CJ:XMg( (X[CUTI_N ACCURACy

6GT 630._ _ 4_8,6 $83 354.3

R/IT -.3116 RRf" o._741RTF ',599?

$88 ??9,5 R_3 .Z_57 RI3 -.6?89

SGI 663.8 $82 409.0 TH4 |56.58

RAP 95.99 ECC |.?593

/NJ Z L4T IN] 2 LONG

-25.73 62,24

]8.15 202,14

-28.96 4].87

|7.90 |83,J]

-30.28 ZZ.?_

Z0.38 167,|4

CIIB/T D(T(RMIN4T|ON ACCURACY

ST 225.8 SR 252.6 SS 583,]

CRT .4058 CR9 -.8593 CST -.810!

LSA 648.T _SA |83.4 SSA ZD.9

(41 285.3 £LZ 18_.? ALr 52.75

|978



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LJUNCH 0AT[ NAY 15 t964 FL|GMT T|_ 86.00 ARRIVAL 0ATE AUG 9 1964

m[LI(X[HTmIC CONIC

mC 151.15 LAb -,00

tP 10i.80 LAP -5.59

NC 81,043 GL -15.41

PLAN_TO¢[NYN|C CONIC

C$ 45,531 vffL 6.741 OLA

LNCH AZMTN Lk_H T|I¢[ L-I TIN( INJ bAT

IO.00 13 31 iZ Z111.03 o14.99

tO.00 13 Zl 34 4154,01 19.41

100.00 1 ? 40 1335.37 -21._

lO0,O0 14 31 43 4ttO|.tlO _O.?S

I10,00 Z Z$ 13 2111.15 -$2.05

110.00 15 40 40 4411,09 14._0

OZFW(R(NTIAL C_IiflI[CT;_

TO[ -.2049 TNA -.7192 TC5 -.1217 B/dJ .111Z

ND[ -.2714 RffA .Z03• RC3 ,2MS FAAJ .1_111

FD(-|.�705 FRA-•.|lll4 FC3-•.l•llO 8JP 153|

• 3399 lmA .1146 8¢3 .•977 FJM s -!134

OiSYAN_( Z49.726

LOt, 134.20 VL Z8.3t6 GAL -11.t1 AZL 93.?0 tICA 113,63 ilia 139.65 (CC .2Z296 IHC 3.7041 vl 19.459

bOP 347.17 VP 36.512 GAP -1.77 AZP 11.51 TAL 136,G5 TAP 530.21 RCA 101.51 APO 170.79 vZ 34.831

GP 13.14 ZAL 15t.10 ZAP 74.76 [TS 351.56 ZA[ l lO.AY [Y£ 16.5? ZAC 90.T? (TC 273,01 CLP -74.31

6.70 RAL ?0.5? RA0 1514.? VEL 1Z.919 PTN 2.35 VHP 3.666 OPA 38.04 NAP 93.5? (CO 1.?493

INJ LONG INJ NT A$C lkJ A,_ATH INJ TIN( PO CST TIN IHJ 2 LAT INJ 2 LONG

t9.40 306.P11 96.61 14 •3 0 1021.0 -25.48 61.05

110,14 _04.11 16,01 14 42 11 4254.0 16.43 202,71

49.03 $06.65 99.66 I 4t 36 1735.4 -26.?0 40,68

161.01 303.36 6?.1P 13 3t 23 4001.9 17.51 183.70

$0.26 307.60 10_.56 2 51 32 1511.9 -19.91 Zl.69

I?4.1Nb 301.1t 65.05 11 54 11 _11.1 20.64 167.65

NI0-(.<:URI£ [ICulll _CQ_ACv ORSI? O(T(_ll_ttlOlt ACCURACY

_T 711.0 _ 463,2 663 3?3.5 ST 266,1 Sill 236.6 S$ 607.6

RN? -.4113 RRI r -,liO?0 NTF .6676 CRT .4665 CR3 -.1535 CST -.8541

634,5 R_3 ._4 R|3 -.?441 LSA 6?9.8 NiA 113.9 i$A •0.6

SGi 755.5 _ 396.3 ?HA 151.51 (LI $06.G (L2 182.1 ALF $7.73

LAUNCH OAT[ NAY IS 1J1.4 FL|G_T TIN[ 68.00 A/RIVAL O4?( AUG II 1164

_[LiO¢[N?NIC CONIC

RL 151.25 LAL -.00

RP JOJ°?? LAP -3._ll

RC t4.317 GL -15,11

PLAN[TOC[N?RIC C(_11¢

C) 44,6•4 VNL 1,YO3

LN_// AZNTN LNLN TIN[

90.00 13 43

90.00 13 11 ]O

lOO.O0 III 51

100,00 14 3? 33

]iO.OO • •1 35

II0.00 15 36 0

DIFFiR(NTIAL CQQN•CTI_£11

70E -.•377 TmA -.8443 Y¢) -.2038 •AU .ZOI3

ROE -.2413 _9_A .2037 RC3 .2607 F_U .14_93

FOE-2,0??] FRA-_.ll_I5 FC3-Z.?345 BIP 1911

• 3311 MA .8181 B¢3 .3Alt riP -119_

01liar( 156.116

L_ l_,lO VL 21.3t0 IlL -11,6i AlL 93.7f KA 111.60 ill 139.#1 (CC .i1140 1_C 3.79Ot Vl 2t.459

LOP _1,03 VP M,316 GAP -1,24 A2P 611.19 ?AL I:_4,,33 TAP 353.13 NCA I08,63 APO 170.41 v2 34.839

GP 14._6 2AL 137,63 ZAP 76.61 (TJ ,60 ZA[ 160,17 [T[ 1_.41 ZAC 91.42 [TC 273.53 CLP °?9.59

DLA t,•3 RAL ?0,6_ RAG 631kil,7 V•L 1•,665 PTH _,35 W4P 3,9|1 DPA 31.51 NAP S)0.75 [CC 1,7393

L-I T|N[ INJ bAY ZNJ LONG |NJ RT AiC JNJ AZNTH INJ TIN[ iqO CIT TIN |HJ 2 LAT INJ 2 LONG

2610.54 -lt.IO ll.lS $06.1_ 69.52 24 Z? i IO10.5 -_5.21 5t.84

4666.71 It,If ZiP.it 14./4 19.•6 14 40 1_ 4•64.1 16,72 203,43

i331.tO -21.15 47._ )08.43 11.41 I SO 52 1731.6 -26.42 $1.51

4t11.93 21.00 191.1'O 303.71 61,/3 15 34 iS 4011.9 17,16 114.31

1103.76 -31.6• 16.i7 _07.34 103,/1 3 I _9 1503.1 -/9,67 20,6i

4411,54 14,44 175.50 _02.11 65.32 16 5Z 39 _119,5 10.11 168,14

NI0-C(:XJRK lid[CUTleR ACCURACY IBIT D(TERMIHATION ACCURACY

I_,? #E•.I 6GA 41kl,6 663 _19,6 iT 313,6 _l 211.t S$ 030.9

R_T -,4851 A_ r -.6371 RTF .?551 CRT .5098 CNS -.8471 CST -,8850

SG,_ 945.2 RZ3 .i1_ RI3 -.7647 LSA 714.5 N64 183.6 SSA Z0.3

361 611.3 S_• 369.4 tNA 1_0.41 [LI 341.3 [L2 173.8 A_F Z?.Z8

LAUNCH OAT[ M4v iS 1964 FLIGHT T|N( _0,00 ARRIVAL DAT( AUG 13 1964

H2_iOC[NTRIC CONIC O|SIAIK( 261.492

RL 151.23 LAL o.00 LOL 234.20 VL Zl.326 GAL -11.74 AZL 93,11 HCA ]19.97 SN4 139.34 (CC .Z1992 INC 3.88/1 vl 19.439

RP 101.73 LAP -3.36 LOP _4 .Z2 VP _,5?t GAP _.74 A/P 18,06 TAL 235.90 TAP 355.t? RCA 108.70 4PO 16_,91 VZ 36.846

NC t6.602 GL -16.31 GP 14.93 ZAL 157.10 ZAP 84.97 (T8 2.09 ZA( 158.|8 (T[ 110,23 ZAC 92.66 (TC 274,01 CLP -64.60

PLAN_TO¢(NTRIC CONIC

C3 44.316 VHL 6.657 0LA 3,76 RAL 71.14 NAG 6568,7 V(L 12.172 PTH 2.34 VHP 3.16Z 0PA 39.10 NAP 81.15 (CO i.7293

LNCH AZHTH LNLH TIM_ L-I Till[ INJ LAT |NJ LONG iNJ R? ASC INJ AZNTH INJ TIN( PO CST TIH ZNJ 2 LAT INJ Z LONG

tO.O0 Z) 48 27 199•.43 -21.39 _.17 _06.55 100.13 14 31 40 1992.4 -24.92 51.60

tO,00 13 IS 34 4t75.91 1t.69 211.54 _04.44 19,51 14 38 l0 4276.0 17.0£ 204.1£

ID0.00 1 16 2t 2321.25 -/7,93 46.64 3OI.26 101.10 1 55 9 1721.3 -26.12 3t.31

I00,00 14 35 30 4611.41 21.17 192,37 103.61 _.41 J5 3Z 33 4022,4 18,11 114.95

]lO.0O 2 30 51 2068.04 -31,5? 28.01 307.34 103.85 3 5 iT 1488.0 -29,34 11,51

110.00 15 37 21 4411.3_ 24.t9 116.07 30_.35 15.$8 16 51 17 3828.4 21.19 168.67

OlFFER£NTIAL CORKCT|ONI N|O-(-._ (X_CU?ION 4CCtJRACY ORBIT OETERNINATION ACCURACY

TOE -.3154 TRA -.94_ TC3 -.2837 _AU .E4(_ SGT 939.7 SGR 417,7 SG3 400.5 ST 3t5.1 SR 203,0 SS 649.9

ROE -.5Z?S mlA .1013 RC$ .2910 FAU .14575 RRT -.5357 RRf -.6654 RTF .8053 CRT .5416 CRS -.1408 CST -.9069

FO£-2.1911 FRA-•.•IZO FC3-2.1474 8SP 2314 $_ |049.? R23 ,1756 R|3 *.8310 LSA 750.8 Hid 112.4 $SA 19,9

10[ .3181 MA .9151 6C3 ,4064 FsP -1233 $61 978,1 SGZ 379.2 THA 162.54 [L] 385.8 ELl 161.8 ALF _0.49

LAUHCH OAT( RAY 15 I_4 FLIGHT TIN( 91.0(_ ARRIVAL OA T( 4UG 15 1964

I_Lf_ENTRIC CONIC DISTANCE 2_.623

RL 151 ,ZS LAL -._ LOt. 134.10 VL 28.$O! GAL -11.60 AZL 93,96 HCA 123.14 Sl4A 139.11 £CC ,21863 [NC 3.9798 Vl 29.459

RP 108.?2 LAP -3.33 LOP _?,4O VP I,SM GAP -.l? AlP 17,II TAL 235.36 TAP _38.52 RCA 101.71 APO 169.51 v2 34.85?

RC 11.1_6 GL -11,92 GP 15.51 ZAL 156.51ZAP Ig.90 (US 3.44 ZA[ 157.11ET( 111.63 ZAC 92,?2 (TC 174o48 CLP -19.90

PLAN_TO¢(N?RIC C(_4|C

C3 43,70? YHL 6o61J DLA 3._O RAL ?J.5• RAD 65111o? V[L IJ.646 PTH J,34 VPIP 3.157 OPA 39,5? NAP t5,t9 (CC ].7193

LHCH AZHTH LNCH TIN[ L-Z TIN[ INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ VIM( PO C8T TZN INJ 2 LAT INJ 2 L_lIG

tO.00 23 53 41 25?3.37 -21,33 15,54 306.45 100.76 •4 36 35 1973.6 -24.60 57.31

110.00 13 14 4• 4117.9| _0,•? Z_Z,_i_ _04ol9 19.79 14 36 I0 4217,1 I?.33 Z04,85

100.00 I 21 28 2303.15 -2?.69 45.35 306.11 ]01.74 I 59 51 1703.1 -23,?9 37.16

100,00 14 33 33 4133,31 11,54 193.08 _04.18 _.76 15 50 46 4033,6 18.47 ]85.64

110.00 2 33 26 1_17J.64 -31.29 11.6| _07.J6 ]D4.S_ 3 9 51 J471.1 -11.91 11.37

110.00 13 38 4 4437.13 24,9_ I71,17 30_.6_ 15,15 11 50 2 _3?.8 21,48 169.2_

01FF[R(NTIAL CO_R(CT|OkI_ M|0*CX:X_I_ (Xi[CUT|ON ACCUMACY ORBZT O(T(RM|NATJON 4CCURACV

TD[ -.37_P ?RA-J.0257 TC3 -o317_ IAU .27?0 _G? IO1?.4 _ 4t?,3 IG3 407.7 ST 42•.t M Jt5.S $S 667.B

RO( -,2052 RRA .]170 RC3 ._DO FAU .14714 RRT *.5761 _ -.(4179 RTF .1374 CRT .5421 CR$ -.1336 CST -.9_16

F0(-2.2221 ?RA-2,2103 FC3-2.9143 BSP 27?1 6G8 11_5._ RZ3 ,1697 R13 -,85?4 L$4 791.1N$A 180,9 $$A 19,5

80( .4•10 lira J.0444 9C3 .4741 FSP -JZA? 6GJ 1103.3 SGZ 31_.7 ?HA J_i.0J ILl 437.0 (L2 J41.3 ALF J 5,74

19?9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL i. 19641

bAUNCtl OAT( NAY ]5 1334 FI|GNT TIN[ 94.00 ARRIVAL OAT[ AUG |7 I934

_q[L IOC[NTNZ r CONIC

Rb I31.85 LAL *.00

RP 108 ,iS LAP -3.89

lie DI.£OZ Gi. -iT.At

P_ AN[ TO¢[NTI | C CONIC

C3 43.100 Viii,. 8.533

LNCH AZNTH iNCH TIN_

90.O0 0 _l 18

• O.00 13 IZ 31

100.00 1 ZS 54

100.OO IA 31 3t

110.O0 • 40 18

110.00 IS ,_4 48

Ol$IAK[ Z?5.1ZZ

LOL L_4.Z0 VL •8.ZM GAL -|lo4T AZL 84.00 NCA lZl.3Z SMA

LOP .58 YP 31.558 GAP ,18 AZP 8?,58 TAL 234.?S TAP

GP lS,18 ZAL 153.84 ZAP 94,44 ITS 4,84 ZA[ 155.03 IT[

|38.84 (CC .lIT1! |NC A.0|49

1,08 RCA 108.68 APO Itl.O0

185.54 ZAC 93,38 (TC 874.90

DLA 4.?8 RAL ?I._NI RAO 8SU.8 _q[L IT.S•4 PTH 2.33 VHP 3.853 0PA 40.0) RAP S3.AI

b'J T|N[ IN| baT IN| LONG |NJ NT A$C |NJ A2MTH IN| T|N_ PO CST TIN INJ l LAT

ZSS$,81 -£8.01 li.14 iOl,3_ I01.41 D 43 33 1953.? -•4.13

4tO0.74 lO.S? it3.1? 303.0• 70.10 IA 3A 11 4)DD.T 17,+?

ZTIA,Oe -t?.4Z 44,00 301,08 108,40 l 4 51 ll_lA.I -Z$,43

4143.38 Zl.84 18}.BS _4,5E S_.08 13 49 Z 4045,6 18.80

Z054.31 -30,8_ TS.5S 30?.0_ 105._0 3 ld 38 1454.A °IS.S0

4448,03 IS.El l??.3) 30_,itt 8S.14 IS 4t SO _148.0 El,SO

vl 19.459

vl $4.867

CAP *94.81

[CC 1.7093

IN| 8 bON_

55.95

IO5.64

35.76

166.$8

IT,IT

169.87

OlFF[R_NTIAb _l_CYJOl_

YD[ -.4415 7Nd-l.10_t 7C3 +.dS•B _ ,_lS3

RO[ -.iS•8 RRA .lIOS RC3 ,_107_ FAU .14884

tO[-•.tlSO F/Ae•,J ?B_ FC3-•,_484 BJ4 I 5•)•

D0[ .477S 811A I,I£S! B¢3 .347• FM -IEB4

hAUNCH OAT[ NAY 13 ltl4

tl[LJO([mIll¢ O_lilC

RL i_l.•5 bah -.00

RP IO8.SS LAP -3.74

RC 13.Si3 GL -ll,li

#LlliO¢llYllC C<:1¢IC

C3 48.417 vM. S.9Jt

LN¢/'i AZMTff bNCff ?INE

00.O0 O 8 _•

eo.oo 13 ;o |o

IOO.OO I 3£ 51

IOO.00 14 IB 31

110.00 • 43 3?

I10,00 15 $$ I!

D/FFENt[NYIAb C¢IIIIKCTIOI_I

701 -.5081 TNA'l.ltll

-,iIOI RRJ .Ills

_Dl-l.lll) lll-l,llle

DO[ ,3337 iA l.lOll

MI0-O_UIIE 2iIICUYlON ACCUlACY

S_T llOT.0 ill 414.| 803 410.3

M. o.80tl llftlr -.TOil R_r .8813

tT_B.8 ill3 .ii?S RI3 -._765

I_! ll$l.! I 35T.9 /HI 163,31

Fb|_NT i|Nl_ _N_.D0 ARRIVAL OAT[ AUG 19 1964

DIBTA_[ IBI.31t

bOl. 134.10 vb ill,131 llb -11,31 IlL 14,10 ti_ 1•9,11 ImA 13B,51 [CC ,1159S INC A.llSl vl 19,159

L_ l,?/ VP 31,5_14 GAP ,8_ Alff IT.13 ill 734,08 TAP 3,33 RCA 108.81 Afro !1MI,45 Vl $4.877

SP IS,ll ZIL lSS.ll lAP it. IS [Yl 8.31ZA2 lS•.IT [7[ 131,11 2AC 94.09 [TC •79,I? CAP -S9,5+

0LA 4,TI RAt. ?•,41 RAO 851_.8 vl[b 11.801 PTH I,_3 V_AP 3ot35 0PA 40,48 lAP 81.3S £CC 1.6994

L-i T_14[ IN| L.AT IN| L_G |NJ RT Al_ IN| AZIATH IN| Tli_ _ CST TIN IN| • baT IkJ I LONG

• S_.g? -•3.B0 _.lk_ _)B._8 IO•,lO O 31 44 193•.S -13.87 54.58

4114.?? IO.Bt •14.0_ _05.4• #0.46 lA 37 II 4314.0 18.03 106.51

L_t13._3 -•?,ll 4£.51 ..q08.0G 10_.0g _ 10 35 16_3.8 -85.04 34.38

4ill.?4 _.18 ilA.P0 _04.8T GI.40 15 4? 17 4038,? 19.15 IST.19

!1_41.05 -30.88 14,T) _k_T.0l 10S.IT 3 It 33 143S.1 -Z8.I? 15.98

41Sl.ll IS.S5 llB,_l _08,42 8G.il It 4? iD 3859.$ II.1A IT0,SS

liO-C.OURK 21CuTION ACCUtACy OIBIT DIIERIAIMATION ACCUIACY

TC_ -,S_t4 Bill .3861 IS? lliO.t _ 41M_,1 IS3 408.1 S7 347.8 M Ii9.T S$ 61i./

lC3 .Sill FlU .14481 RllY -.8348 RIIF -.T185 ITf .8780 CRY ,5833 CRI -.8188 tit -.8483

TCl-T.tS00 lIP 3411? 1_8 141?.? Rl3 .161• I13 -.8t01 bSA 8?i.e 18_ 178.1 ISA 18.4

8C$ .8135 lip -l•?l 14;1 1_?4.8 8Gi 346,9 TNA 168.87 £61 554.8 [LZ IZO.O ALF t.5I

LAUNCH DAT[ NAY 15 19i4

Ni_IC(IMTRIC CONIC

RP 10B.GI _AP -$.18

If Sl,IIi _ -IS,If

PLANKTOCINillC CONIC

C3 41._OS VHL 6.473

L_ AZ_TH LI_CH TINl

ilOoOO O 13 ZO

10.00 13 ? _i

100,00 I 39 •l

100.00 14 i? 33

II0.00 Z II •t

110,00 15 3J 5i

CR817 O[Y[RNiNATION ACCU_IACY

SY 483,4 _ ]SI.T |i 883.l

CRT .5731 CR8 -.3157 CST -.93A0

LSA S34.4 NSA I?S.T $$A 19._

[61 49_.7 [L• I34,1 ALF |l.11

FLIGHT YlN[ 93.00 ARRIVAL OAT[ £UG 81 lIGl

OlSTAIK[ 187.SZ8

LOb 834.I0 VL ZB.188 &AL -11.17 AZb 94,3Z HCA 131.67 _A 138._0 [C( ,81477 |NC 4.$840 Vl 81.459

bOP 1.15 vP 31,311 GAP 1.03 A2P 87,07 IlL l$3,28 TAP 5.15 RCI 108.5l APO I87,86 V8 $4.881

GP |T.4_ ZAL 134._0 ZAP 103.41 ITS 7.85 2A[ 130.41 £T[ 1_5.54 ZA_ 9d,77 [TC 175.59 CLP°I04.D?

ObA 3.10 RAL 83.01NAD SStA.S VIA I/.?88 PIN Z.3_ VHP 3.893 0PA 40.99

L-I TIN( INJ bat l_J bONG IN| 81AiC l_J AZNTH iN| T11_ POCii T1_

Z308,84 °75.47 Sl.O_ _,_8.4Z JOt.IT O 58 9 11_.9

i8311.3i ll.•A il_.03 30_,gO T0.82 1i 30 4 4330.3

l_4_.14 -_8,77 41.05 308,08 103.82 _ |S 4S 1642.1

41?3.38 _•._0 193.83 )09.41 Sl.?9 IS 45 l? 40?3.4

8011,45 -I,ll /1.88 308.89 10S.S7 3 Z_ 4 1416.4

4471,8• lS.89 l?8,B8 _103.84 GS.85 18 46 18 38?|.8

RAP 79.60 [CC 1.3897

IN| i LAT INi I LOllS

ol3.45 $3.00

18.43 _97,48

-14.60 31.11

19.35 I88.10

-17,70 14.58

11.93 171.33

OIFFiR[NTIAL C.O_RI[CIION_ NI0-C_,.M$_ [mrcuYZ(_ ACCURACY ORBIT O[TERNINATION ACCURACY

TOE -,5?98 TRA-i.•?44 TC3 -.88i4 8AU ,3834 lOT 148E,8 I 634°5 iS3 403.1 ST 615.i SR 130.7 SS 706.6

RO! -,13?? I_1_ .1?18 lC3 .3its rAU .14179 RRT -.#IS3 IINI r -.Tilt Ill .Ill0 CRi ,7814 CRI -.8940 CST -.9AI6

lO2-i+l187 llA-l,0ii0 FC$-I.8IBS 8V 4178 10e 1380.? 11•3 .1738 RI3 -.tOOl LIA 989,8 NSA i?3.Z SSl 17.8

804[ ,5854 MA l,IiSf 8C_ .11171 ll_ -IT?T $GI 1313.8 I_ 339.8 YHA 1M,03 ELI 8t0.0 ILl 105.5 ALF ?.16

&AUllCN DAT£ NAY I S lt¢14 FbIGHT TIN[ 100.0_ ARRIVAL OA Y[ AU¢ 13 1961

I_q[b|_£NTRIC C_li|¢ 0|STA_[ •93.8_

RL J31,•9 bah -,OO hot. _4.2_) VL l)B,J44 GAb -11,0| IZb 84,48 14_A 1 $3.85 _k'NA 137,83 [CC ,11333 ZNC 4.46•S Vl •9.459

R# J08.38 hap -3,11 k_ 10.13 VP 31.481 0AP 1.43 AZP 88.?1 TIL 131.41 IAP 8.£T RCA 108.38 APO 167.18 Vt $4,891

RC 98.]48 _b -18.33 GP |8.•1ZAb 193.40 ZAP I97.31 [IS 8.48 ZA[ 148,03 £Y[ 138.0d ZAC t5.53 [TC •TS.SS CAP-lOS.34

PLAN_TOCI[NTR|C CON|C

C_ 41.$$) VHL e.4•80bA _.85 RAL ?3.83 RAO 3511,8 _q[L IE.?35 PTN E.3• VHP 3.848 OPA 41.SS RAP 75.10 [CC 1.6381

_NCH AZMTH _NCN T|_ b-| Y|/4_ |NJ bAT |NJ bCNG INJ tT ASC |NJ AZNTH [NJ T|NI[ pro CST TIN INJ Z bAT INJ I boNG

90.00 0 13 48 8485.48 -TS.0t 5_,40 _108.S0 103.38 | _ 13 J883,_ -•E.97 3J.37

90,00 13 3 18 4f47,B} T1.8_ ill.iT 308,41 TI.Z? 14 _T 48 4347.8 18,37 _03.58

IO0o00 I 43 X1 lilB,#l -lt._l _t.AT _08.14 104,e0 • •) 88 1818.? -84,11 31.35

IO0.00 14 25 IT 4341t.85 li.88 lit,IT _05.8B 70.13 15 43 _T 4089.8 19.18 189.13

llO,DO • ST 53 lIHIS,_O -L_I,B8 •1._ 307.01 107,47 3 31 8 13_5.3 -17.13 J3,16

llO,_D 15 I 13 44BB,07 2B.H |?1.81 _Od,S4 IT.21 18 43 t 318G.0 12.93 171.81

OIFr[RI[NT/Ab C(3qRI[CY|OqB NZ0-COUWK 21C[¢UTION ACCURACY 0_817 D£T[RNINAY|ON ACCURACy

70[ -,S$11 TNA-I,_S4B TC_ -.T|•T _AU .4_lS 8ST IBT4,T _A_ 447,_ $83 _84,2 ST f_$.S $N 11|.l $$ 713.?

o,J|44 R_A .1501RC_ ,_0_ FAU .13733 RRT **873? Rff -,?S$? RTF .8086 CRY .3?03 CR$ -.7859 C$T -.953A

FD[-•.17_ FRA-).04SS FC_-l.87841 Blip 44,43 _ llAIA.S It_3 .18IT Rl3 -.S)OT_ LSA 908.5 NSA ]70.2 $$A I?.1

GO[ .$6•] MA 1.384J 8C_ .?008 FSP -J_4_ 8GI 1831,0 8ST $74.8 THA 139,03 ILl 688,S [62 91.0 ALF S.3R

1980



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH 0ATE NAY IS 19S4 rL[r, NT Time 10Z.D0 ARR[¥AL DATE AUG Z5 1964

_[LJOCENYRJC CON|C DISTANCE 300.041

RL 151.Z5 LAL -.00 L_ Z24.ZO VL Z8.0J9 GAL -I0.J5 AZL P4.I+ _J 18P.03 S_A

RP IO#.SS,LAP -3.03 LOP |5.$+ yP 30.456 GAP 1.84 AiR J6.Sl TAL 431.50 TAP

RE 100.4iO GL -ZO.31 GP 19,0_ ZAL JSZ.i| ZAP 111,08 ETA II.Z+ ZA( 145.67 ET(

PLAN_T(X[NTR|C CON|C

C3 40°?9| VHL I,)l? OLA ZoJB RAL 74.)0 RAO gSlM}.S V(L J+.734 PYH +.SZ VHP A.OJ9 DPA 44,44

LNCH AZNTH LI_H TIN( L*Z T|14_ tNJ LAY |NJ LONG |NJ RY ASC |NJ AZNTH |NJ T|N( POTS? T|R

90.00 0 3Z 3 Z45|.|3 -+A.S5 57.37 $0J.63 |04.40 I 13 Z |836.8

90.00 13 + 43 4987.93 _+.06 41?.47 _07.1+ 7J.Ta 14 +S I1 4387.8

100,O0 I 54 ZS 4193o19 -75.98 3?,H 306,46 105.47 Z _t0 58 1593.t

|00.00 J4 ZZ 43 4709.70 +3.3+ 197.114_ _8._ 70.74 IS 41 )+ 4|08,?

|10.00 3 4 39 197Z.30 -+9.M |9.7| )07.07 |08.3+ 3 3T 5! |JTZ.3

110.O0 |S Zl 341 450+.36 +6.69 1110.86 305.Z5 6r.a0 16 A3 40 390z.4

OIfF[/[NYZAL CCXlR[CTICIAI NI0-C_UItlM[ (XI[CUTIQI+ ACCUIIACY

$GT ]786._ _ 440,S $83 383.?

RRT -.6897 _ -.784J RTF .90eO

|#_.4 R_3 .1941 R|3 *.9144

881 1793.0 _Z 5IA.Z THA 1S9.9)

TOE -.?|St ?RA-Jo43)S TC3 -.794MI BIU .Aet9

RDI[ -.08tS RRA .J414 RC3 .3Z3J FAU .13Z3S

roE-|.|e03 rRA-l.8++3 rcs-z.lOtO 8_ SIlO

80[ .7344 (Ilia |,4410 6C3 .8599 rip -l+16

]37.4L ECC .ZJZ$4 ;Mc L.6_82 v| Z9.459

10.53 RCA 10f.Z$ AP<) |66.66 VZ }4.91|

141.77 ZAC 96.3? (TC Z76.06 CLP-IZZ.36

RAP 76,88 ECC 1.$?|3

IN| Z _47 IN| Z LONG

oZZ.43 49.60

19.37 ZOg.84

-_3.56 Z9.66

+0.4? 1_0.3]

-Z6.80 IJ.63

Z3.44 I?3,Z3

ORB|T O[T[RNINAT|ON ACCURACY

ST ?60.0 SR 90,.3 $$ ?_5.8

CR? ,_379 CR$ -.73|_ _$T -.9573

LSA 104|,3 NS4 16?.3 SSA 16.Z

EL| 761.S EL_ ?G.0 ALF 3.70

LAI,,II_M DATE NAY IS 184_ IrL|G_T T|_ IDA.D0 ARR|VAL DATE AUG 27 1964

eq_fO¢CmTRlC CONIC

Rk ISI._S LAL -.00

RP IO8.Sl LAP -_094

Re |Of.?80 GL -ll.+l

PLAN[TOC[N?R|C CONIC

CS 40.£83 VH_ 8.$4_

LKH AZM?H LNCH TIM_

_O,00 0 41 |S

_0.00 J_ S9 1

|OO.DO • 3 J3

100.O0 |4 |9 44

|10.00 3 1_ S3

JlO.OO 1S +_ _4

0/STANCE _Os,ll_

LOt. _4.+0 V_ +1.044 Gak -10.4141AZL 94.10 14CA 143,Zl SNA l 37.03 ECC .ZIISZ INC 4.7951 v| _9o459

LOP 18.31 vP _41.439 GAP Z.+l A_P 96.41 TAL Z30.SI TAP IZ.?+ RCA 108.05 AP<:) |66.0_ VZ 34.gZ2

GP 19.95 ZA_ 15|,3J ZAP ||4.46 ITS JS°JJ +A[ 143.33 £T£ |43°86 ZAC 97,3_ [TC Z?_.ZZ CLP-I|6,J4

O_A I._3 RAk 75.05 RA0 65(kl.6 _q[k 1+.71_ PYN +.31 VHP 4.104 0PA 43.08 _A_ ?5.+Z ECC |.6EJ|

_-| TIN| IN| LAY |NJ LONG |NJ NT ASC |NJ AZNTH |NJ T|14_ POC$T TIN IN| Z bat IN| Z LONG

+4+9.49 -+4.14 5S.S? 30B.0_ 10S.Z? ! +1 44 IBZg.5 -21.81 47._?

4_HIO,IHI |P£.SS _19,00 30?,$9 74.40 14 ++ 14 4391.0 19._3 ZJl.31

+JS_.|| -43,4J 33,73 .qO$,44 |06.30 + 39 J8 |SIS.| -22,9_ 27.8!

4730.39 43.110 1_.40 307.45 71.36 15 38 3S 41310.8 ZI.O$ 191.?0

1947.01 -48.13 17.95 307.19 lOS.+| 3 45 Z0 |347.| -ZS.93 9.96

45_1.41 _7.|7 11_.16 $06.01 $8.41 16 41 55 39_1.4 Z$.g9 174.43

N|0-C(_)RSI[ [ffi[CUT|CN ACCt_RACY ORBIT DETERNJNAT|C_N ACCURACY

_X_Y |_O$.9 J4R 433.4 863 3?0.4 ST 83?.6 SR 68.? S$ ?34.6

RRT -,T03E RRf -.90_1RT_ .9|0_ CRY .4657 CR_ -.6_S0 C$T -.9604

SEAl ISSA.S R_3 ._087 R|3 -.9159 LSA ]103.9 NSA 164 .? SSA 15.Z

SGI 1930.7 $GZ 304.2 THA 170.68 EL| 038.3 E_Z 60.8 ALF 2,Z0

OIFF[RI[NT|AL CORRI[CTICN_

?DE -.10_ ?RA*].SO$O ?C3 -.8780 8AU .5044

RO( -.083S RRA .1343 RC3 ,$351 FAU .141_4

FD[-£.+SSt fiA-l.7_44 FC$-+.7185 liP 5578

00[ ,Ill? MA 1,5148 8C3 .9_85 F_ -II?Z

LAUNCH 0ATE NAY 15 19_4 FLIGHT TIME 10_.00 ARRIVAL 0ATE AUG Z9 |964

N[L|<X[mTRJC CON|C

IL 151._! LAt -.00

iP 101.41 LAP -Z.14

RC lOS.Ill G_ -_.35

PLAN[TOC[NTRIC CONIC

C} 39.8_J VH_ J,)|4

_N_H 4ZNrH LN_H T|N(

_O.O0 0 51 34

90.00 It 55

100.00 _ 13 5

|l)_.OO |4 |8 J|

;10.OO 3 Zl 43

|lO.OO IS _4

DISTANCE 313,314

_0¢. Z'J4.ZO w Z7,930 +aL -10,50 +Z_ 9S.O0 _:A 145,40 SXA Z++,+l ECC ._1054 |NC 4.9e_ v| Ze.4++

LOP 19.70 vP $$.411 GAP +.87 AZP 88._$ T_k _9.47 TAP |4.86 RCA 107.85 APO 165.$7 v| $4,935

GP 21.04 ZAL |50,09 ZAP |17.53 ETA 15,+0 ZA[ 141.08 [TE 145.41 ZAC 98,43 [TC _?E.34 C_P-119.69

OLA ._? RAL ?S.$+ RAO 93841.5 V[L 13._8 PTH +.31 VNP 4.304 OPA 44.08

L-f T|N( IN| LAY |NJ LONG IN| RT A$C IN| AZNY_ |xJ t|l( _O CST fix

Z398.SS -_3,$3 53.37 _$.06 106.+_ I 31 31 1798.8

S018._3 _3.09 +_0.91 _01.81 73.14 14 18 39 4418._

_Z33.9_ -34.73 33._ 300.85 107.46 Z 48 39 1533.9

4?55.39 _4,33 ZOI.J+ 30_._ 78.|0 |S 33 Z? 4J56.4

1919._41 -78,|8 11.03 301.$T II0._O 3 5_ 4Z 18|9.1

4543.99 Z7.73 183._41 307.06 69.|6 16 39 46 3944.0

01FFER[NTIAL CO_[CTIO)_

TOE -.89t1 TRA-|,5885 TC3 -.9818 B_U .S_9

ROE -.D348 _l .J|?$ RE3 .3+71 FAU .I+0ZS

FO[-t.+09E rRA-l,$0410 FC3-+.8114 9V 6043

_O[ .186_ MA 1,5869 $C3 1.011Z FSP -1|38

NIOoC0tMI4[ [X£CUTI_ _CCU_ACv

_T J_04S._ _ 4+9.4 $G3 358.4

RRY *.7163 R#F -.84_3 _Tr .9_33

IKAI L'09_.6 R_3 .Z+36 R|3 -.9188

S01L'Otd.6 SG£ +95.8 TNA IPl.Z9

RAP ?S.Z| ECC |._J

_NJ _ LAY IN| _ LONG

-_1.09 45,55

_0.57 Z1_.05

81.87 193._5

-45.17 8.1_

_4.84 175.87

CRSIT D[T(RN|NATION ACCURACY

ST 9ZI.O SR 44.7 SS 745.0

CR? ,Z85J CR$ -.SOD? CST -._632

L$A 1174.7 NSA 16_.6 $$A 14,1

ELl 9Z1,1 EL| 45.0 ALF .7?

L_l.Ltttt(H 04T[ MAY 1S 194|4 IrLIG_T TIN| lOS,00 ARR|vA_ DATE AUG 31 1964

N[_IOCENYR/C CONIC

R_ 151._S kA_ -.00

RP 100.44 _P -+.73

RC IO?,438 GL -13.S3

PLA_?O¢[NTR_C CONIC

C3 _9.357 VNL 8.£11

_CN AZ_T_ _NC_ TIN| L-| TIN| |_J L_Y

80.00 1 3 17 _$10.0_ -IP_.|!

90.00 l+ SO 9 SOS0,?9 43.'171

100.00 + _4 16 ]L_[_NI.$4 -44.08

lO0.00 14 J| S_ 4717.+1 _4._1

110.00 S 31 45 1117.73 -£7,48

IIO.OO IS L'O 53 4871.11 L_J,$7

D/YFER[NT|AL C<:_RICTIO_II

TO[ -o8815 TNA-|.8355 TC3-I,03Ot OAU ,S_l|O

RO( -.OOSl RR4 .1030 RE3 ,330$ rAu .||34M

r0[-£.II$S _RA-1,4830 ¥C_-+.4_$3 $1J 1 1313

80[ .ells MA i.$SYl 8C3 1.01£I rSP -1_18

O|$TANC[ 319.4£S

_O_ _34.Z0 V_ 87.9_ GAL -10.$+ AZ_ $S._4 _A 148.50 8NA

_OP _+.$$ VP _II._411 GAP _.91A_P 65.S+ TAL +48.$8 TAP

GP +_.33 ZAL |49.71 ZAP |£O,_[Y| 1?.55 ZA[ 1_,75 [T[

136.17 [CC ._0963 I_C 5.Z401 vl _9.459

18.95 RCA |07.6+ APO 184.71 VZ 34.$47

|4_,49 ZAC 99.74 [TC 476.4| CLP-IZ3.O_

0LA -.75 RAL 78,_4J RAO 65_4J.5 _I[L |_.(NI$ P_H +.30 tfNP 4o3L_ OPA 4S,35 RAP 74.71 [CC |.850?

IMJ _ |NJ RT ilk i_J AZNTN IN| TIN£

S0,_ 309.39 107.+5 ! 4_ 37

IIt_.H 309.91 74.05 |4 14

_O_.1_0 _O9.S0 73,0+ |3 31 38

15._0 307.61 tl|.+S 4 3 I0

]$$.35 301.44 ?0.05 16 3? 5

#|0-¢01_$I [_[¢UTION ACCURACY

$GT _J_$o4 Ik'dl 44_,$ $83 34J.1

RR7 -.?tO$ IIBIt r -,IM$4 RTF .9|S?

IP_£4.6 RI_$ ,£45| R|$ -,9_1_5

_1 _08.7 _ 44111.$ THA |T1,77

POCST TIM ZNJ Z LAT |NJ Z LONG

I?_.1 -_0.Z4 43.1_

4450.$ Zl.3| ZlS.15

J49_.$ -ZJ.34 _3o_3

4|8?.3 Z2.4Z |95.34

|487.P -Z4.49 6.14

3971._ _S.39 I??.$Z

l_9|T 0[T(RN|NAT_ ACCURACY

ST JO]J.O M 30.9 $S ?_8.?

CRT -,3405 CR$ .|105 C$_ -,$6_?

L$A IZ54.0 N$A 16|.1 $54 1Z.8

ELI ]0||.| £LZ ZS.| ALF 178,40

1951



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19649

LAUNCH OAT( NAY 15 |964 FLIGHT TIN( 110.00 ARRIVAL OAT[ $(F Z t964

MCLIOC£NTmlC CO_JC

RL |5|,Z$ LAL -.00

mP 108,40 LAP -Z,OJ

iC 10P.94| GL -24.93

PLAN[TOC.[NTRIC C_IC

C3 3t.$55 VHL S,273

INCH AZNTH LN_H TIM_

90.00 ]II 46

90,00 JZ 44 ?

IO0.00 t 3? 9

100.00 14 $ 2S

110,00 $ 43 II

JJO.O0 15 16 St

DISTA_£ 324.515

LOL 234.Z0 VL Z?.895 GAL -J0.IZ AZL 95.5) HCA 151.79 SXA

LOP 28.08 VP 36.390 GAP 3.Z5 AZP 85.12 TAL ZZ?.ZJ TAP

GP 23.99 ZAL 147.19 ZAP |22.82 ITS 20.29 ZA[ 186.4? (Y[

|]5.7| (CC .20879 INC 5.529! Vl 29.499

18.99 RCA 109.38 APO 164.05 v7 34.960

14?.12 ZAC 10],34 (TC 7?8.46 CLP-]78.|_

0LA -2.D? NAL ??.61RAO 6568,$ V(L 12,698 PTH 2,30 YHP 4,454 OPA 46.83 RAP T4.3? (CC |.64??

L-I TIN(: |NJ ]AT INJ L(_NG JNJ RT A$C |NJ AZNYH INJ TIM( PO CST TIN INJ 7 LAT INJ Z LONG

2918.I1 -21,94 48.19 )09.89 108.39 1 _5 24 I?JS,J -J9.2_ 40.57

50_O.44 24.44 229.8? 911o29 75.23 14 8 5? 4490.4 27.17 217.74

2058.82 -29,18 28.62 _09.3? 109.42 3 I1 28 1498.6 -20.32 20,99

4824,90 29,70 205.7? 110,87 74.19 19 26 90 4229.0 23.79 19?.80

1852.1| -26.59 |1.92 _0?,96 |12.40 4 14 3 1257.1 -23.76 3.89

4_4,44 29,12 Ia?.0_ 10109.69 91.29 16 9_ 3? 4004,4 26.29 199.80

ORBIT D(T[RNINATION ACCURACY

8Y 1108.6 SR 3g.6 SS 7?Z.D

CRT -.9929 CRS .8498 CST -.9681

LSA 1341.9 NSA 160.9 $SA 11.4

ILl JI09.2 (LZ 14.3 ALF 178.0g

0|Fr[RI[NT|AL CGRR[CT|Oi8

TO(-J.D�?4 ?mA-i.?tl? TC9-1.0964 8AU .1020

ROE .D)ZO RNA .ORES RC3 .3329 F_J .10838

F0[-2.15_O FRA-I.3999 FC_-2.3401B_ 6949

80[ 1,0878 MA 1.7239-8C3 1.145? qSP -SOS|

_IO-CCIM8[ [XI[CUTI_ ACCURACY

SGY t919.9 8GR 429.6 SG5 323.?

NRT -.7_74 RRF -.8697 RTF ,91?1

SG8 23S6,6 R23 .ZA$I R13 -.9216

S¢1 2359,4 SGZ 284.8 THA 172.1?

LAU*I(H D4T£ NAY 15 19e4 FL|GHT TIN| i12.00 ARRIVAL DA T£ 8£P 4 1964

ff{LZOCENTRIC CClllZC

RL 191.25 LAL -.00

NP 108.$l LAP o2.49

RC 112.049 Gb -24.90

PLAN[TOCENTR|C C(_JZC

C3 39._98 VHL 6,87? OLA -_,69 RAL

INCH AZHTH INCH TII4E L-1TZPlE |NJ ]AT

PO.O0 I 31 39 _I_S9.3) -Z'O.8e

90,00 12 _ 25 915t,?1 _5,29

100.00 £ 52 14 2011,43 -_E.10

100.DO 13 59 _8 4891.89 29,S_

110,OO $ 58 39 1811,04 -_9,43

110.OO IS 1| 31 4946.O9 )0.00

OIFF£R£NY|AL CORNI[CY|ONI

TO(-I .1215 TRA-1.?8_8 TC_-|,|9_1 8AU .S32S

R0[ ,0791RNA .Olfl RC$ ,$$55 riU ,09889

_0(-2,I$6R FRA-I,_J FCI-t.I?t? 8IP ?40?

80[ 1.2299 MA 1,7901BC3 1._8 FSP -978

0ISTANC( 350,989

LOt. LMJ4._O VL _?.819 GAL -9.9_ AZk 99.8_ HCA 194.96 SHA 13_.25 [C¢ ._0?98 INC 5.R853 Vl 29.459

LOP 19,1l VP _MI._|t GAP _.57 AZP 84.GG TAL 226.01 TAP _0,98 RCA 107,12 APO 163.38 V2 34.9?3

GP 25.99 ZAL 145.35 ZAP 124.5G [TS £3,95 2A( I$4.09 (T( 149.90 ZAC 103.92 £TC _96.48 CLP*IZ�.||

?l.13 RAD 89(M1.5 V_L 12.879 PTH 2._0 VHP 4,614 DPA 48.93 RAP 94.J4 [CC J.6484

|NJ LONG INJ RT A$C |NJ AZNTH |NJ T114_ PO CST TIN INJ Z ]AT INJ 2 LONG

44.13_ 310.43 109.60 2 10 29 1069.3 °18.00 37.47

_19.04_ $12.t1 ?_.94 14 _ 9 4539,0 23.19 271.0_

19.eO )09.94 110.66 3 25 46 1412,4 -19.09 18,1_

_l_.OI $1_.98 99.?0 19 L_D 40 4271,9 74.31 700,92

8.83 )0_.49 1|3.89 4 26 44 1211.0 +22.02 1.35

|90,99 _11o49 72,78 16 29 4 4046.0 77.35 I82,58

N|O-C(_JIQ_E (X[C_T|_Iq ACCURACY ORE|T OETERH|NAT|ON ACCURACY

JtGT _4Sl.I IG_ 430._ 8G3 )09.6 ST 121_.9 SR ?0.5 89 ?89.8

RRT -.7490 _ -.8854 RTF .9182 CRT -.9803 CffS .9649 CST -.9706

8CAll _490._ R_$ .2878 R13 -,9229 LSA J449.2 mSA J60.5 SSA 9,9

9G| 2479,8 $G2 284.9 THA 192,44 ELI 1220.9 [17 13.9 ALF 176.79

L_UNCH OAY( NAY J5 J964 FLIGHT TIM( 114.00 ARRIVAL OAT( SEP G |964

H(L|O([NTRIC CONIC

IL 151.79 LAL -.00

nP 108.32 LAP -Z.39

RC 114.$_1 GL -7_.01

P_AN(T_(NTR|C CONIC

C3 39.789 VHL 8,308

_NCH A7NTH LNCH T|HI[

90.00 ! 51 97

90,00 ]2 28 72

1D0,00 _ 10 19

100.00 ]3 50 71

1|0,00 4 12 $Z

JJO,O0 15 4 38

OlrFERENYIAL C_RECTION_

T0(-|.3707 TRA°I.854_ TC9-1.1937 8AU .65_7

XO( .1711 RRA .04R9 RC3 .3364 FAU .D9097

ro(°7.1175 FRA-I.IOI6 FC9-1.9706 85P 78)8

_O[ |.3755 8RA 1.85A8 8C9 1.240_ FSP -910

OJSTANC( 336.634

LOL 734.20 VL 27.794 GAL -9.71 AZL 96.34 HCA 158.16 SNA 134.78 (CC .20724 INC 6.3389 Vl 29.459

LOP 32.47 vP 9R.286 GAP 3.68 AZP 84.11 TAL 224.77 TAP 22.92 RCA 106.85 Ais@ 16Z.?1 YZ 34.986

GP 78.48 ZAL IA�.2Z ZAP 125.9? (TS 27,04 ZA( 151.42 (T( 147.20 ZAC |05,84 (TC 2?6.57 CLP-19],93

DLA -5o58 NAL 79.?5 RA0 65_.9 V(L J2.699 PTH 2.91 VHP 4.808 OPA 51.48 R4P 7_.90 [CC |.6949

L-| Y|14_ INJ LA? INJ LONG INJ RT ASC ;NJ AZMYH INJ TIN( PO CST TIN |NJ 2 LAT INJ Z LONG

721|.40 -I9.49 41.28 311.28 110.96 2 28 28 1611.4 -16,47 33.9|

5202.6_ _6.16 29_.44 315.04 78.?5 I+ 59 5 460_.? 24.34 7Z5,_4

1959.50 -ZO.?4 22.09 510.?9 112.02 3 47 59 155?.5 -17.5_ 1_.93

4991.R_ 29.4? 219,Zl 914.79 ??,99 15 IZ 32 4381.8 25.90 Z04.91

1762.74 -24.O8 9.93 109.1_ 115.09 4 41 55 1167.7 -20o50 _58.47

4699.95 11.0I 194.58 919.74 ?4.84 J6 Z2 57 4099.3 78,87 186,19

NI0-C_,)R_[ [X_CUTION ACCURACY _IQ_IT D(T(RMINAT|ON ACCURACY

$GT 2514.? _ 440.? SG9 785.1 ST 1344.9 SR 111.6 SS 809,4

R/IT -.7476 RRF -.9_18 RTF .9190 CRT -.961? CRS .9965 CST -.979_

$Ge _11_2.0 R29 .3101RI5 -.9286 LSA 1565.3 _SA 161,? SSA 8.3

SGI 2609.8 SG2 79_.9 THA 177.64 ELI 1949.1 (LZ 90.5 ALF 175.44

LAUNCH OAT( MAY J5 J964 FLIGHT TIM( J16.00 4RR/VAL DAtE SEP 8 1964

_£LIOC[NYRIC CONIC

RL 151.25 LAL -.DO

• _ 108,28 LAP -2,21

R¢ 116.646 GL -91.J_

PLA_T_CENTRJC C_IMIC

C$ 40.709 VHL 6._5

INCH AZN_H LN_H T|_

90.00 _ 15 19

90.00 12 12 46

lO0.O0 3 3£ 46

1OO,O0 13 3? 5_

110000 4 32 |_

110,00 14 55 1

OlYFERENTIAL ¢CIINI[CTIOI_

T0(-1.5609 TRA-I.8£19 TC$-1._1£1 8AU oM58

Roe ,1809 RRA .0241RC) .3391 FAU .08194

F0(-7,1044 FRA -.9719 FC3-1,?316 BSP 8)06

80[ J.5913 BRA |.9_2I 8C3 1.2995 rip -840

OlSTAMC( 342.669

LOt. L_34,20 YL 29.&91 GAL -9.49 AZL 9E,.�A I.K:A I6l.$S SMA 134.91 (CC .20658 IUC 6.9585 v| 29.459

LOP 95.6? VP _14_.293 GAP 4_18 AZP 83.42 YAL _29.48 TAP 24.89 RCA 106.56 AP_ |6_.05 V7 34.999

GP 3|,7? ZAL 140.H ZAP 126._0 ITS 31,4J_ ZA( I28.41 (T[ 148.69 ZAC 109,1J [TC 276.5_ CLP-|34.66

DLA -8.00 RAL RJ.OZ RAO 89(M16 ViII IZ,?9_ PTH 2.91 VHP 5.060 DPA 94.?9 RAP ?3.48 (CC |.6?09

_-1 9II4[ |NJ LAT ZNJ L(_ 1NJ RT ASC |NJ AZMYH ]NJ TIN( PO CST T|M |NJ 7 LAT INJ 2 LONG

_140.69 "1?.71 _.86 912,47 |i2.4_ 2 90 56 1540.? -24,51 29,04

9_89.46 29.15 239.32 3]?.85 81.55 L5 40 5Z 4689.? 75.68 Z30.99

1890,?J -J8.98 |7.9| _11,_ ]13.94 4 4 J7 121_.7 -J5.6_ ]0.71

5010.86 28.49 21t,89 919.6| 80.54 15 J 29 4410.9 76.89 _10,43

1?04._0 -22,35 Z.JO 91D.EZ 116.98 5 0 57 IJ04.6 -18.61 354.97

476_.?3 32.19 ]99,79 316.80 ??.?0 16 14 91 4169.7 30.12 1Pl.32

N|0-CO_S( (I_CUT|_ ACCURACY _ROIT OC T[RM_NATION ACCURACY

SGT _7|8.6 8G_ 498.0 SG3 262.5 ST 1499,? SR ]62,6 SS 8_4,1

RRT -.?446 RRtr -,9139 RTF .9203 CRT -.9493 CRS ,9947 CST -,976)

$08 2?96,9 R29 .3290 RI9 -.9250 _$A 17JZ.5 N$4 J63.8 SSA 6.7

$61 Z940,2 $GZ 303.) TH4 !97.96 (L! |_05o7 [L7 _0.8 ALF |74.J_

1982



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH DATE NAY l_ 1964 FLICrlAT TII4_ I|B.O0 ARRIVAL DATE $[P |0 t964

HEL|OCENTRIC CONIC DISTANCE 341.&76

Rt 151.75 LAL -.00 LOL 734.Z0 VL Z7.6Z8 GAb -9.77 AZL 97.78 HCA |64.S4 SNA 135,83 [CC .Z0597 INC 7.7766 Vl Z9.459

RP iOR.Z4 LAP -Z.07 LOP 38.87 VP 58.2|9 GAP 4.47 AlP 82.50 TAL ZZZ,10 TAp Z6,70 RCA 106.77 APO 161.40 VZ 55.017

RC |J8.931 GL -54.33 CP 30.I6 ZAL 11_.48 ZAP JZe.48 [TS )6.BB Z_ J74.74 ET[ 345,9J ZAC lJ).4? ETC Z76.77 CLP-JS?.40

PLANE TOCENTRIC COII|C

C5 42.797 VHL 6.54Z 0LA -I|.|Z RAL 87.48 RAD 65_.6 V[L JZ.GI3 PTH _,55 VHP S.4II OPA 59.16 RAP TZ.47 [CC 1.7043

LNCH AZWTH LN_H rl_ L-; Tlfl_ IN| LAT _NJ LONG ZNJ R7 ASC |NJ AZNrN IN| T|N( PO CST T_N |NJ Z LAT IN| Z LONG

90.00 Z 46 |Z Z060.98 -15.79 31.58 514.]? |14.15 3 Z0 75 1451.0 -11.91 74.54

90.00 tl 53 3{3 5399,9l 78.00 747.31 371.75 85.59 J3 Z3 30 4789.9 Z?.G9 739.07

lOG.DO A I 57 1806.55 -16.61 |Z.78 313.74 JlS.TI A 37 4 1206.5 -]$.09 5.77

100.00 15 ZO 76 5119.55 28.45 776.80 371.O0 84,61 |A 45 46 4518.6 28.]9 Z18.16

lID.00 4 57 37 1637.46 -Z0,09 357.?Z 311.89 118.75 5 74 45 1037.5 -16.16 550.81

110.00 14 A| ZO 4866.40 33,37 ZO?.04 371.07 81.87 16 Z 77 4766.4 5|.83 198.13

01FFERENTXAL CCRR[CTI(_IS N;0-C(_[ EXECUTION ACC_AC¥ C_B|T OETERNINAT|ON ACCURACY

70E-1.6184 TRA-I.99ZJ TC3-I.IGI0 BAU .7084 5GT 70S0.? _ 481.1 $63 735.? ST 1680.Z S_ Z73.6 56 861.4

ROE .Z549 RRA -.0113 RC3 .3756 FAU .O?|10 8RT -.?_IOZ _ -.0JGZ RTF .GZZZ CRT -.8435 CRS .890$ C$T -.9798

rDE-Z.08?5 FRA -.8557 rCI-I,4_I3 8SP 8747 $_ 7891.0 ll_Z3 .)475 RJ3 -.877| L$A |884.0 NSA I66.9 6SA S.Z

8DE J.B)GZ 8RA J.997| 8C3 J.Z_47 F_IP -736 8_| ZBTZ.3 _ )ZG.Z 7HA | 77.88 ELI 1693.4 £LZ 73.5 ALF J 77.83

LAUNCH DATE NAY IS 1964 FL|GMT Tll4[ IZO.tX} ARR|VAL DATE $EP 17 1964

HELIOCENTRIC COliC 0|STAIK£ 3S4.867

RL t51.75 LAL -,00 LOL _4.ZO VL 7?*583 GAL -8.03 AZL 9tI,O4 I'KA 167.73 SM4 133,35 £CC .Z0544 |NC 8,0390 V! 78.4S9

RP 10_.18 LAP -J.RI LOP 47.O8 VP _.1_4 GAP ,I.j?$ AlP B|.I8 TAL 770.78 TAP 78,57 RCA 105.86 APO 160,75 VZ 55.0Z6

RC JZl.ZIA GL -34.61GP 47.16 ZAL 133.77 ZiP 174.80 ITS 43.58 ZA[ 118,87 £TE I45,|7 ZAC lit,46 ETC Z77,ZZ CLP-140.5_

PLAN(T_ENTR|C CONIC

C5 46.977 VHL Q.854 OLA -]5.50 RAL 64.78 RAO 85_,8 ¥[L 17.875 PTH Z.37 VHP 5,_57 OPA 65.03 RAP 69.76 ECC 1.7731

LNCH AZNTH LNCH TINE L-| 7|NE IN| LAT ZNJ LCNG IN| RT ASC IN| AZNTH |NJ TZN[ PO C$T TIN IN| Z LAT IN| Z LONG

90.00 3 70 AZ ]930._Z -]l.ll 74.tZ 317.81 115,87 A ! 52 |530.7 -e.Z3 17.38

90.00 11 74 14 5567, SO 78.77 268.80 377.35 91.7| IZ 97 1 4967.5 ZG.Zl 751.14

IO0,O0 A 47 Al IG14.75 -|3.75 8.|7 316.88 117.04 3 l0 56 1084.7 -8,52 359.37

100,00 IZ 53 56 5t78.73 79.88 Z_!,57 3_?.39 90.7? 14 71 54 4878.Z 29.67 279,77

1t0.00 5 37 19 1539.76 -I?.00 357.77 314.77 IZO.I! 5 5? 59 939.5 -J2.87 345.60

I|O.O0 IA 20 47 5OO_.48 54.J4 717.89 377.34 88.23 IS 44 14 4406.5 35._Z Z06.70

DIFFERZNTIAL CQRRZCT|ON8 N_O-C._t_._ _CUTZ_N ACCURA(_ 0R8|7 O_ TERNINA T|ON AC_URAC_

TDE-Z.ZOI9 TRA-_.O?08 TCI-I.|07_ 8AU ,?ZOO SOT 7_8_._ ]OR 507.9 $63 ZOZ.4 ST 1818.4 ]R 790.0 S$ 688.Z

ROE .3459 RRA ".0177 RC3 .7967 FAU .08855 RRT -.6ft07 RRF -.8985 RTr .8Z58 CRT -.9395 CR$ .8856 C$T -.9838

rO£-Z.05Z5 rRA -,689_ rCl-I.O?_O BSP 9197 S_ .._077.6 RZ3 .34_! RI3 -.9309 LSA lilT.0 N$A I70.6 S$A 3.7

ROE E.ZESg 8RA E.07Z! 8C5 I.|484 FSP -1t48 $G| 3005.8 8GZ 361.5 THA 173.77 ELI 1957.6 EL2 98._ ALr 171,90

LAUNCH DATE NAY 15 1964 FLIGHT TIN[ |77.00 ARRIVAL DATE SEP 14 1964

_ELI<XENrRIC CO_IC 01$74NC£ 360.635

RL J51.Z5 LAL -.OO LOL 254.Z0 VL 27.486 GAL -8,79 AZL 101.]7 H(A |70.gl SNA |3Z.87 [C( .70485 INCI|.ITll VI 79.459

RP 10R.|5 LAP -1.73 LOP 45.78 VP 5¢.149 GAP 5.07 AlP 78.97 TAL 7|_,58 TAP 30.51 RCA 105.64 APO 160.ll VZ 55.059

RC 125.486 GL -44._0 GP 50.61 ZAL 177.48 lAP JZO.96 ITS SZ.Z8 ZAE 1|$,15 [TE I4$.Z? ZAC IZT.SZ ETC Z78.45 CLP-144.16

PLAN(T(_C:ENTRIC C(_qIC

C3 56.431 ¥HL ?.S|Z OLA -ZJ.|O RAL 88.68 RAO 6588.0 V[L |3._34 PTH _.44 VHP 6.857 0P4 77.69 RAP 60.9| ECC I.RZB7

_NCH AZ_TH Lk_H T|14[ L-| TIN( IN| LAT IN| LONG IN| RT ASC |NJ AZNTH IN| TINE PC) CST T|N |NJ Z LAT IN| Z LONG

90.00 4 40 5 |747.04 -6.I7 15.73 323.89 1I?.68 5 9 IZ ||47.0 -Z.41 7.06

90.00 10 33 8 5841.76 76.|7 778.34 333.47 101.34 IZ ]0 30 $74|.6 ZT.AZ 771.11

tOO.DO _ 4_ JO 1530.53 -8.00 358.87 373.00 1|8.90 6 IZ 41 850.5 -4.06 550.ZZ

100.00 1Z 8 44 5533.53 Z8.18 757.30 335.88 100.46 13 40 58 4833.5 79.37 748.69

|J0.00 6 75 J9 J4J0.98 -JZ,48 345.08 370.37 JZZ.09 S 48 _0 8JJ.0 -8.J_ )38.65

110.00 IS 47 9 5775.86 33._8 734,97 338,84 98._5 IS 14 |0 4625.8 34.0? Z75.77

01FFEREMT|AL C(_R[CT|ON$ N|O-C_[ ELOCUTION A_CU_'ACY (_I'SIT D(TERNINAT|ON ACCURACY

TOE-Z.854| TRA-Z.16Z8 TC3 -.9187 8AU .?138 _N;T _|75.4 8_R 503.8 SO3 |61,O 67 _ZAI.O ]R 553.5 $$ 910.8

ROE .4371 RRA -.Z04Z RC3 .ZZGO FAU .04334 RRT -.68_3 III1tl r o.8I_ RTF .8345 CRT -.9Z50 CR$ .9718 CST -.988_

ro[-l.R$OZ rRA -.5387 rE3 -.8649 8$P 9677 8Ge 1188.7 RZ$ .3357 R]5 -.9387 LSA 2455.6 NSA 174.8 SSA 2.4

ROE Z.R$6? MA Z.I7ZZ 8C3 .9461 rSP -517 SGJ 3138.T $67 41Z.8 THA 174.87 ELI ZZGZ.Z ELl |75.6 ALF 172,14

LAUNCH DATE MAY |_ 1984 FLZ_HT T|M_ JTA.0(} ARRIVAL DATE SEP 16 1964

HELIOCENTRIC CON/C

• L t_l.Z5 LAL -.00

RP 108.1| LAP -1,59

RC ]75,749 GL -SZ.?l

PLAN_TC)(:ENTRIC CONIC

C3 83,779 VHL 8.150

LNCH AZNTH LN_H T|N( |NJ LAT

8Z._8 8 A# $7 JO.J8

97.77 8 56 74 10.18

IO0.00 8 ZZ A| 4.88

!00.00 IO 5 72 15.48

]|O.O0 8 5 3 -A.68

llO.O0 12 39 29 25.77

D|FFERENT|AL CCII_R[CTJON$

TOE-4.ZZ81 TRA-Z.ZE84 TC5 -.S6Oi 8AU .6350

ROE .Z095 RRA -.6086 RC5 .0897 FAU .07512

r0E-1.85_4 rRA -.3817 FC3 -.2588 88P 9907

8DE 4.2533 8RA Z.3JO0 8C3 .5673 FSP -546

OISTAI_£ 3_8.558

LCI. 734.ZO VL 27.432 OAk -8.53 AZL lOS.S? I,_A 174.07 _k_lA 137.39 ECC .20449 JNCI5.5647 vl Z9.459

LC_ 48.49 VP _.1|4 GAP 5.78 AlP 74.5| TAL 717.95 TAP 37.07 RCA 105.52 APO 159.47 VZ 35.057

GP 82.85 ZAL 119.02 lap |13,90 [TS _,78 ZAE I07.89 ETE |50.53 ZAC I40.10 ETC 787.66 CLP-151.84

OLA -29.77 RAL 80._0 RAO 8588.8 _[L |4.3_ P?H 7.80 VffP 8.258 DPA 80.56 RAP 16.76 ECC 2.5780

L-I T|M_ IN| LONG |NJ RT ASC IN| AZNTH IN| TJlq[ PO C$T TIN |NJ Z LAT |NJ 2 LONG

|448.8J .?D 34Z.03 I|7.58 7 I3 ? 84_.8 13.78 355.83

|037.88 3_0.49 347.04 I|7.58 8 I3 47 457.9 13.7S 525,6!

1146.08 339.81_ 339.17 119.52 8 A| 47 346.1 8.84 329.00

818.87 _|8.88 344.78 I|5,80 |0 18 58 216.9 18.8_ 509.67

I L_31.56 535.8? 333.74 lZ).90 8 Z5 5 601.6 -.ZD 327.6S

5827.17 763.|? 349.80 1l_.78 14 13 |] 502Z.Z Z8.69 z_s.zt

N|O-COI,)RSI[ EXIE_CuTION ACCURACY (_RGIT DETERN_NATJON ACCURACY

$6T 3758.8 $_ 484.7 SG3 IlI.O ST 7690.8 SR 185.4 SS 929,7

RRT .1182 RRtr -.1776 RTF .9557 CRT -.5697 CRS .6555 CST -.994!

$68 _294.4 RZ5 -.783l RI5 .8550 LSA 7847.3 NSA ]78.6 SSA ].4

S_! 3759.1 667 481.5 THA I.OI ELI 269_.9 ELZ 152.2 ALr 177.74

1983



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH 0ATE NAY IS 1964 FLIGHT TIN( !26,00 ARRIV4L DATE SEP 18 1964

H[LIOCENTRIC CONIC

RL ISl.ZS LAL -.00

RP 108.07 LAP -1.42

RC 1Z8.004 ¢L -61.37

PLAN(TOC(NTRIC CONIC

C3 ZSl.168 VHL IS.Z04

LNCH AZNTff LN_H T|N(

6Z.SY S 23 $3

117.43 11 43 32

42.$7 S 23 93

]17.43 IJ 43 3Z

SZ.S7 5 23 $3

117.43 11 43 32

01)YAK( 37Z.381

LOt. Z5A.ZO VL 27.3t6 GAL -8.ZA AZL IIS.SZ _A I77.12 S;AA 131.92 (CC .Z0385 imC29.5188 Vl 29.4S9

LOP 51.89 VP _.0?9 GAP 3.$0 AZP 60.51 TAL Z|I.4I TAP 53.$4 RCA 10S.G3 APO 158.8] VZ 35.065

GP 76.53 ZAL 106.39 ZAP 102.94 [T3 115.88 ZA( 85.10 (T( 192.97 ZAC 156.83 (TC S07.57 CLP ]63.98

OLA -38.6J RAL |00.99 RAO 68?|,3 V(L 18.775 PTH 3.06 VHP 17.335 OPA 68.59 RAP 312.J8 (CC 4.8044

L-I 7IN( |NJ LAY |NJ LONG |NJ RT ASC |NJ AZNTH IN| TIN( I_) CST TIN IN| Z LAT IN| Z LONG

2028.|3 5.17 42.05 4.4? IZS.5Z S 5? 41 1428.1 10.09 36.10

837.Z0 5.19 311.87 4.48 128.32 11 37 3_ 237.Z 10.10 305,91

Z028o|3 5.I7 42.03 4.4? 128.32 5 57 4| 1428.1 10.09 36.10

837.20 5.19 3|1.87 4,48 128.32 I; $7 30 Z37.Z 10.10 $05.91

2028,13 5.17 42.05 4.47 128.32 5 57 4I 1429,1 10.09 36.10

837.Z0 5.19 311.87 4.48 128.32 IJ 57 30 237.2 10.10 505.91

N|O-C_SA[ |)((CUT|ON ACCt_ACY CmBI7 0(T(RN_NATION ACCURACY

_I_T 2256.8 $C,_ 2501.1 883 64.? ST 222|.1 8R 2265.5 S) I109.0

RRT .954| RRF .9499 RTF .9996 CRT .9954 CR$ -.9948 CST-I.0000

$86 3388.6 223 -.1800 Rl3 .9835 LSA $557.0 NSA 161.9 SSA .9

$G| 3330.2 882 50?.3 THA 48.08 ELl 5169.0 [LZ |51.4 ALF 45.5?

0IFF(R(NTIAL CORR[CTION8

T0(_5.8860 TRA -.7881 TC3 -.0517 6AU .1756

RO(-S.9487 RRA-2.2tNI2 lC3 .0238 FAU .00328

F0(-].983I FRA -.2338 FC3 -.0|23 BS. ° 986?

80( 8.3871 BRA 2.432! 8C3 .OS_I FSP -194

LAUNCH OAT| NAY 15 1964 FL|GHT TIN( |26.00 ARRIVAL OAT( S(P ZO 1964

H(LIOC(NT_IC CONIC

RL Igl.ZS LAL -.00

RP 108,03 LAP -1.24

RC 130.249 GL 54.83

PLAN(7_(NTR;C CONIC

C3 831.384 VHL 28,83_

LNCH AZNTH LNCff TZN(

ZS.38 18 43 SR

]$4.62 8 Q 40

25.$8 19 45 59

154.82 8 8 40

£5.38 19 45 59

]54.12 6 6 40

O_FF[R[NTIAL C(_WII_CT|ON8

70(-3.3087 TRA -.Zi08 TC3 -.0820 BAU 2.ZO32

20(-?,8588 RRA-4.69_5 RC3 -.J883 FAU-.03|40

FOE 1.3023 FRA .9294 FC3 .0327 8SP 6346

80[ 8.5243 8RA 4.6971 BC3 .1992 r$P -109

DIS?ARC( 3?9.431

LOt. 234.20 VL 27.300 GAL -8.Z0 AZL 29.53 HCA 16|.43 $/4A |3J.44 (CC .20634 |NC60,4674 Vl 29.439

L(_I _ 34.90 VP _.043 GAP 6.08 AZP 1_0.48 TAL 215.52 TAP 38.95 RCA 104.32 APO 158.57 VZ $5.078

GP -t1| .04 ZAL 98.50 ZAP 945.3I (TS 190.39 ZA( 67.85 [T( ||6.6l ZAC 36.00 ETC 2F9,11 CLP IO3.12

OLA 67.83 RAL 186.82 RAO $S?2.8 VEL 30.865 PTH 3.46 VNP 38.736 0PA -63.45 RAP 27.11 CCCI4.6822

L-| 7|14( IN| LAY |NJ LONG |NJ RT A$C ;NJ AZNTH |NJ T|14( PO C$T TIN |NJ Z LA7 IN| Z LONG

S06S.I4 -.19 245.53 ?6.?6 22.|? 21 lO 24 4465.l -?.60 242.9|

3328.44 -.I9 98.17 78.?4 22.17 ? 2 6 2726.4 -7.59 95.53

5045,14 -.19 £45.33 76.16 22.17 21 IO 24 4465.1 -7.60 24Z.91

3326.44 -.19 98.17 ?6.74 Z2.I? 7 2 6 2726.4 -7.59 95.55

9065.14 -.19 24S,S3 76.76 22.17 2l 10 24 4468.| -7.60 242.91

3326.44 -.J9 98,|? 78,74 22.17 7 Z 6 2726.4 -7.59 9S.SS

NJ0-COUR_I_ (XECUTION ACCURACY ORBIT OCTERNINAT|ON ACCURACY

8GT ?56.5 SGR 3118.2 $83 50.5 ST 658.0 $R 1728,6 S) 996.0

RRT .7|60 RRIr -.9970 RTF -.6597 CRT .9239 CRS .9974 CST .8937

$88 3208.6 R23 -.|06? RI3 -.9943 LSA 2084.7 NSA 259.0 SSA .5

$GI 3166.| $GZ 519.9 THA 79.87 CLI 1834.4 (L2 _37.3 ALF 70.28

LAUNCH OAT( NAY |_ 1964 FLIGHT T|N( ]30.00 ARRIVAL OAT[ SIP 22 ]964

HCLIOC(NYRIC CON ZC

RL 151.25 LAL -.00

RP 107.99 LAP -1.06

RC 13Z.484 GL $5.10

PLANI[TOCCNTRIC CON|C

C3 78.370 VHL 8.853

LNCH AZNTH LNCff TIN(

15.51 15 Z |9

|64.49 Z 4 23

15.51 15 2 19

184.49 _ 4 23

15.51 IS 2 19

184.49 2 4 23

D|STANC[ 384.768

LOt. 254.20 VL 27.233 GAL -7.80 AZL 74.79 HCA 184.06 SNA 130.97 [CC .Z0493 INC|5.ZI04 Vl 29.4_9

L(_ 58.]1 VP 38.007 GAP 6.|6 AZP |05.17 TAL 213.7_ TAP 37.77 RCA 104.14 APO 157.90 VZ 55.091

GP -69.85 ZAL 1|7.36 ZAP 109.82 [YS 290.62 ZA[ 101.49 (TC 210.98 ZAC 9.78 CTC 311.89 CLP-169.SZ

OLA 76.38 RAL 100.90 RAO 6569.5 VCL

L-I TZN( IN| LAT IN| LONG |NJ

4765.64 -21.54 246.56

2979.92 -2|.54 89.02

4785.64 -21.54 246.56

2979.92 -2|.$4 69.02

4783.94 -2|.54 248.59

2979.92 -21.54 89.02

14.132 PTH 2.58 VHP 12.704 0PA -48.89 RAP 83.78 [CC Z.Z898

RT ASC IN| AZNTH |NJ TIN( POCST T|N |NJ Z LAY ZNJ Z LONG

5,42 14.66 IG 2| 45 4165.6 -29.26 _44.66

5.41 14.66 Z 54 5 2379.9 -29.26 87.12

5.42 I4.66 |6 21 45 4165.6 -Z9.26 Z44.66

5.41 14.66 2 54 3 23?9.9 -29.Z6 87.1Z

5.42 14.66 16 Z| 45 4165.6 -29.26 244.66

5.41 14.66 2 54 3 2379.9 -29.26 87,12

CXI[CUTION ACCURACY _E|T 0CTCRN|NATJON ACCURACY

SC_ 493.3 SG3 76.5 ST 3Z06.0 SR |40.5 SS 8_8.8

RRf" -,0075 RTF .9690 CRT -.2930 CR8 .2245 CST -.9973

RZ3 -.2508 RI3 -.9678 LSA 3321.5 NSA 147.7 SSA 1.1

882 4?7.0 THA 177.97 CLI 3206,3 [LZ 134.2 ALF I79.26

OIFF(R(NT|AL CONRCCTION9 N|O-C_UR$1[

TO( 4.9_09 TRA -.4441 TC3 -.627_ 8AU .6861 $GT 358?.4

20( -.0400 RRA .1873 RC3 -.0994 FAU .0195_ RRY -.2531

FO( 1.2218 FRA -.0398 FC3 -.2164 B$P IO?Z3 $88 3621.1

80( 4.9210 MA .4745 Be3 .6357 FSP -255 SGl 3589.6

LAUNCH OAT( NAY IS 1964 FLIGHT 7114_ 132.00 ARRIVAL _AT( SCP 2_ 196_

NI[LIO(CNTR|C CONIC

RL I$1.25 LAL -.00

R? 107.95 LAP -.88

RC 134,?08 GL 34.74

P_AN(TO_CNTR|C CONIC

C$ 35.761 VHL 5.RIO

LNCff AZNTH LNCH 7|_

$8.Y7 13 0 48

143.23 0 26 S5

38.77 15 0 48

143.23 O 29 S_

$6.77 15 0 A8

]45.23 O 26 53

O|FF[RENTIAL CCRR(C7|OI8

TO( Z.03_7 TRA-].I533 TC3-1.6474 8AU .56|8

RO( .444_ IIN_A .0033 RC3 -.46|2 FAU .03737

r0( .8418 FRA -.2102 FC3 -.9582 6SP 11351

80( 2.08?5 8RA 1.1533 8C_ 1.90_H) FSP -414

0|STANCE 390.600

L_I. 234.Z0 VL 27.16? GAL -7.50 AZL 82.94 PICA 167.18 SNA 130.5J (CC .20464 INC 7.0643 vl 29.459

LOP 6J.33 vP _7.971 GAP 6.39 AZP 97.01 TAL 2|Z.I_ TAP 39.33 RCA 103.80 AP_ 157.21 VZ 55.|04

G? -34.05 ZAL 132.40 ZAP 122.30 (TS _104.98 ZA( 114.87 (T( _16.90 ZAC Z3.|B CtC 279,l§ CLP-15S.5Z

OLA 58.ZO RAL 88.A9 RA0 69_1.3 VEL 12.453 PTH 2.25 VffP 8.325 OPA -29.92 RAP 90.ZZ CCC 1.5556

L-| Y|N( IN| LAT |NJ L(_IAG |NJ RT ASC IN| AZNTH JNJ TIN( PO C97 T|N |NJ Z LAT iN| Z LONG

4489,08 -30.22 Z_.0I 337.34 37.58 16 15 37 3889.1 -36.42 Z|4.38

2842.0Z -30.L_0 8S.94 337.3_ 37.S? I 14 17 2242.0 -36.4! 80.31

4489.08 -30.22 220.01 337.34 37.38 16 15 37 _889.1 -36,42 214.38

284_.02 -_10._1_ _,84 33?.32 37.37 I 14 l? 2242.0 -36.4| 80.51

4489.08 -30.22 220.01 337.34 37,38 16 l_ 37 3889.1 -36.42 214.38

2842,02 -30._ 65,84 337.32 37.S? | |4 ]7 2242.0 -36.4| 80.5|

N|O-COUd|$1[ (XI[CUT|ON ACCURACY (:_017 OCTCRN|NAT|ON ACCURACY

8GT 3848.5 SGR 710.3 SG3 124.7 ST 2113.9 SR 439.3 $S 60_5

RRT .?9?9 RRF .9594 RTF .9321 CRT .9506 CR$ -.9994 CST -.9855

$88 $?17.0 RZ3 .3410 R|3 .9384 L)A 2255,8 NSA 181.8 $$A 2.5

SG! 3692.8 SG2 423.0 7HA 9.95 CLJ 2|54.8 CL2 133._ 4LF 11.19

]984



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

L4UNCH 0AT( NAY 15 1964 fLIGHT tiN( 134.00 ARRI¥AL OATE SEP 16 1964

NELIOCtkTRIC CONIC 0IS?AN([ 396.460

RL 131.Z3 LAL -.00 LOt. Z34.Z0 VL 27,100 GAL -?.ZO AZL 96.13 HCA

RP |Of,DZ LAP -.?0 LOP 64,34 yP 3T,935 GAP 8.63 AZP 93,91 T&L

RC 136.910 ;L ZI.53 &P -41,30 ZAL 139.7| ZAP 131.47 (TS 310.69 ZA(

PLAN_TO([NfRIC CON;(

C5 14,416 YHL 4.941 OLA 44.97 RAL 96.64 lAD 65M.0 VCL 11,075 PTN

LNC_ AZNIH LNCH TIN( L-J TIN( _NJ LAT INJ LONG INJ RT ASC

33.4? |5 34 _ 4197.4I -19.11 194.39 316.33

1_6.33 13 31 1 Z991.16 -16.10 67.75 326.51

33.47 15 54 _O 419?.41 -19.11 194.59 )_6.53

I16,53 13 3Z I Z89Z.16 -Z9.10 97.75 3Z6.5Z

53,47 J5 34 )0 419?,41 -ZB.JI 1_,56 316,S)

1Z6.56 ZS 3Z 1 299Z.16 -ZS.IO

DIFF(R(NTIAL C_R(¢TION_

TOE 1.I 310 TRA-I,3697 TCS-Z.?I14 8AU ,_08&

ROE .ZPZ] IRA -.03?1 R¢3 -.9ZYZ FAU ,04990

FOE °S671 FRA -.1699 FC_-],?331 0_ p IJ6?J

90( 1.|641 _IA 1.3707 0C3 t,799_) _SP -533

190.37 _A 130.04 (cc .ZD468 INC 3.6685 v! Z9.459

Z10.59 TdP 40.95 RCA 103.43 APO 156.66 ¥Z 35.116

112.29 (T( _11.9_ ZAC 34.76 ETC Z74.85 CLP-153.67

2.16 vNP 6.940 OPA -16.0_ R*P 91.98 ECC I.AOZO

INJ A2NTH INJ T]M'£ PO CST T|N INJ Z LAT INJ 2 LONG

53.33 I? 5 5? 368?.4 -31.69 189.38

53,31 14 Z0 3 2Z92.Z -3Z.6T 90,_5

$3.33 I? 5 S? 3697,4 -32.69 169.36

53+31 _4 ZO 3 2ZSZ.Z -3Z.6f 60.5+

53,33 I? 3 ST 3687.4 -31.68 189.38

87.75 326.51 53.31 _4 tO 3 ZZD_.Z -3t.6T 6D.33

N|0-O04JRS_ (MJ[CUTIGN ACCURACY C_BIT 0(TERNINATION ACCURACY

$GT 3734.1 $G! 6_.2 903 J63.1 ST 1477.2 $R 316.3 $S 403,3

RRT .9484 RRf ,9831 RT¢ .9143 CRT .9149 CR$ -.9900 CST -,962Z

$f,_ _7_$,8 J1_3 ,_?99 RJ3 °9_ L$A J3S3+_ NGA J60,4 SSA _,S

$01 3_#|.Z SGE 363.0 TflA 9,10 (L1 |505.5 (LZ 125.4 ALr 11.17

LAUNCH OAT[. NAY 13 1944 FLIGHT T_N( ]36,D0 ARRIVAL DATE SET 16 1964

N[kI(XE_TRIC CI_IC

RL 151,15 _Ak -.00

RP 107.68 LAP -.31

RC 139.110 _L 1_.74

PL4N_T(X(NTRIC CONIC

C3 11.0_9 V_ 4,391

LN¢J'_ AZNfN LN_H T|N[

66.44 I_ 56 15

48.44 14 3_ _5

113.54 L_Z 39 S

96.4_ 16 59 Z$

113.56 if 39 5

DJST_NC( 401.365

LO_. L_J4.ZO VL ZT.03A GAL -4,90 AZL 87.83 h_A 193.37 S_A 129.59 (CC ,_0497

LOP 67.76 vP 37.81t9 GAP 8._7 AZP 9Z.I0 TAL ZOD.01 TAP 41.58 RCA 103.04

GP -34.11 ZAL JAZ,O_ ZAP ]_.01 (T$ 31_.0_ ZA[ 1_.43 £7[ _J'08.04 ZAC 43.01

OL_ 36,Z0 RAL 90,34 RAD 6567,9 vEL 11,936 PTH 2.12 VNP 6.384 OPA °9.70

L-Z TIN( INJ LAY INJ LONG INJ RT ASC INJ AZNTN |NJ TIN( PO CST TIN

4085.99 -_4.$A 176.91 3ZZ.I_ 8Z.SS 19 ? 31 3496.0

_1_,11 -ZA._Z 94.J4 )ZZ,lS 61,31 Z) 19 17 1411ol

40_5.99 -_4._A 176.91 3ZZ.19 8Z,3S 19 ? 31 3486.0

_0]Z. II -Z9.3Z 9_.14 3EZ.18 6Z.3_ Z3 _9 17 Z41Z.I

A0_5.99 -14.34 176.91 3_.!_ 6_.33 J8 ? 31 3486.0

3011.11 -_4.31 9tS.14 3_.11 6Z.31 E3 19 11 241Z.1

fNC Z.1849 V! 19.439

AP_ 156.14 VZ 33,119

ETC Z73.28 (LP-J53.88

DIfFENENTJA_ COrRECT|ORS

TO[ .68F0 TRA-I,440$ TCS-3._SZZ BAU .9341

RO[ .IT?) RRA -,04_9 9C3 -.9353 YAU .05311

rOE .3331FRA -._733 F_3-_._6_9 09P |J973

BO[ .690_ _RA 1,4_09 6C3 3.3137 _$P °608

NID-C(;X_I'$_ [XI[CuTJON ACCURACy

SOT 3835.? $GR 6_?.4 903 196.7

RRT .8616 R/IF .99_6 RTF .9057

$G_ 3_86.? RZ3 .3976 RI3 .DlOZ

SGI 3975.9 $GZ 3|4.S THA 8.09

RAP 95,1Z [CC 1.3470

ZNJ Z LAT INJ Z LONG

-17.94 169.21

-27.83 69,55

-Z7,84 |69.11

°IT.B3 98.53

-_?.94 169.Z|

-17.83 89.55

(_90|T DETERMINATION ACCURACY

ST 1076.9 69 _Z,9 _5 _41.|

CRT .9300 CR$ -.9770 CST -,9253

L$A 1116.0 934 149,0 $SA 11.3

(L1 1092.8 ELI 122.4 ALl 9.8?

LAUNCH DATE NAY 13 1964 FL|_HT TIN( I39,00 ADRJVAL 0_1_ SET 30 1964

HELIOC[NTIIC COeAlC

RL I_I.13 LAL -.00

RP 107.64 LAP -.3Z

RC J41.306 GL 6.71

PLANI[TOC(NTRIC CONIC

C3 19,41Z VH_ 4,407 3Oo13 RAL

LNCH AZNYH LNCH TIN(

19.19 16 Z6 31

100.91 _1 _3 3_

79.19 19 19 31

100,91 _1 13 39

1|0.00 0 34 I?

110,00 I'0 _I 19

DIFr[R[NTIAL CISlR[CTICN$

TO( .3749 YRA-I.4_71 TC3-3,996| _A_ .954_

NO( .1319 RlA -.03_? NC3 -._21 FAU .037_

fOE .|477 FRA -,Z485 FCS-Z. 3?_O BDP 12294

BO( .3971 $RA 1.4976 8C3 3.8?77 rsP -64_

DISTANCE 409.Z4|

LO_ Z34.70 VL 16.969 _AL -6,59 AZL 9#,90 _4 196.78 $m4 IZ9.14 [CC .Z05_9 ZNC I.JOED vl 29.439

LOP 70.98 VP 3?.663 GAP ?,11 AZP 91.06 TAL ZO?.4S TAP 44.11 NCA 102.64 APO 155.64 V_ 35.140

_P °ZD.Z_ ZAL 141._? ZAP 14_,77 ET$ 3J8.68 ZA( 129.79 [T[ 203.90 ZAC 49.34 ETC _?_.3J CLP-154+G3

OLA 91,09 RAD 6597.9 VEL 11o968 PTH 2.11VmP 6.145 DPA -3.7? NAP 97.14 ECC 1.3196

_-1 TIN( |NJ LAY INJ LONG |NJ RT ADC |NJ AZNTH INJ T_NI[ PO CST TIN INJ _ LIT INJ Z LONG

3_11.12 -11.02 1_4.03 3_0.68 67.88 19 31 22 3111.1 -13.84 146.35

3_47.?S °11,01 JIZ°56 310°6_ 67o_? _Z l? 46 _647,9 -13._3 JO4°6_

3611.12 -ZI.OZ 154.03 310.$8 67,99 19 SZ _Z 3Z11.1 -13.84 146.35

3147.73 -11.01 112,56 310.69 67.9? 21 17 46 2647.9 -ZS,B3 104.88

299_.36 -31.34 ?z.03 314.33 79.z? I I9 39 I_o62.4 -33.62 63.05

3444.51 -10.51 IZI.F! 315.03 57.Z8 Zl 18 44 Z944.5 -14.15 115,18

NID-C(_[ [vlrCUTloN ACCURACY (_ltB|T DET(RNINATION ACCURACY

SGT 3940.? $GR 560,9 $G3 199.5 ST 839.1 SR 173,1 sS lZ3.d

R_T .9663 _ ,97_) RTF .9006 CRT .6694 CRS °,9945 CST -,9018

S_ 3_B0.5 RZ3 ,3781RI3 .9039 L$A 833.7 _$A 135.5 S$A 11,0

SGI 3970.7 $GZ 179,0 THA 7,06 (LI 946._ (12 117.4 ALF 8.06

LA_._CN OAT£ NAY IS 1944 F_iGHT TIN[ 140.00 ARRIVAL DATE OCT _ 1964

_(LJ(XENTRIC COX|C

RL 151._5 LAL -.00

RP 107,|I LAP -,13

RC |43.479 GL _.3_

P_AN(TOC(NTRIC CO141C

C_ J9,399 VHL 4,Z16

Lk_H AZNTN LNCN TIN(

90.00 _1 49 44

_0.00 I_ 17 341

100.O0 _3 _6 51

JOO,OO I_ _3 !$

110,00 I 35 5?

110.00 19 34 $_

DISTANCE 414.I14

Lot. L'34.Z0 VL _6.SOZ G_ -6._7 AZL _9.63 _(A 1'I:30.00

LOP ?A.I'I) VP 37.9_7 _AP ?.33 AZP 90.35 TAL L'05,03

GP -13.99 ZAL 140.57 ZAP 146.3_ (r9 311,94 Zi( 130.11

DLA 15,73 RAL _3.SH_ RAO 65_?.7 ¥[L 11.BZZ PTH ZoO9

L-J T:N( INJ LAT :NJ LONG INJ RT ASC _NJ AZ14TH

3167.04 -16.51 108.4_ 3_.74 7_.68

3865.5J *10.34 153.10 317.17 63.5?

ZSZI.?O *18._0 _3.45 3_3.17 9_,0Z

31MI6,0_ -6,40 13t1.79 316.D3 6I,Zl

Z441.39 -_1,0# 56,H 3_J.75 97._s_0

3919.16 -3_9i 1_0.1_ 313._0 56.0_

S_A 1_8.69 (CC .Z0563 IN( .37t5 vl Zg.aS9

IAP 65.95 RCA 102.Z3 APO 155_!8 VZ 35.152

£Y( 18_0.34 ZAC 53,3d CTC Z71.59 CLP-133.6!

V_P 6°050 0PA ,57 RAP 999J6 ECC 1,3013

_NJ TIN( _O CDT TIN [NJ Z LAT INJ Z LONG

ZZ 4_ 3| 1567.0 -2?.87 99.95

19 12 4 3165.3 oJ4.01 J46.14

14 ZS 53 E_ZI.? -19.?! T4.Y_

_0 14 39 3056,1 -IZ.IB 132.03

J_ 59 1861.4 -34.09 47.41

20 34 51 S_19.Z *8,39 I14.?]

ORSIf DET[RMINAfloN ACCURACY

ST ?13.3 SR 150.6 S$ 61.3

CRT .4199 CR$ -.1931 CS_ -.8495

L$A 719.1 N$4 _38.? 564 30,Z

(11 ?16.Z EL2 136,2 4Lr 5.26

01FF£R[NTIAL COIRI[(fJ(31_I

TO[ .1875 YRA-l.5041 TC3-3._3OI _ .9746

ROE .1116 R_A -,0344 NC3 -,5_44 FAU ,05140

FOE .0049 rRA -.L_094 rc3-£.753! 831_ IZ_O

BO( .101_ MA 1.5043 BC3 3.9704 fSP -6(.5

NID-COUIIII[ EX[CU71ON ACCI,KAtACy

SGT 4047._ 141 S08.9 SGS ZO5.6

R/IT ._6_9 Ilfltr .9565 RTF .6_74

908 4079.1 RZ3 .3543 R13 ,8_98

$G1 4071.1 $GZ _5.6 THA 6,ZZ

1985



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. l, 1964

LAUNCH OAT r NAY 15 J964 IrLZ(_NT yJi4( |42.00 ARR|¥AL oA'r( OCT 4 |964

PIELIO([NYN;C (4_JC O|STANC( 419.991

RL 15;.25 LaL -.00 ,04. ZSA.ZO VL 26.836 GAL -S.9S AZL 90.]6 HCA

RP ;Or°T7 LaP .06 LOP 77.4) V? )7.790 GAP ?.39 AZP 89.85 TAL

RC ;45.636 Gl. -1.02 GP -Z0.59 ZAL. |38.7) ZAP 149.28 Fr$ 3Z4.09 ZA(

PLAN_YOC[NTRIC CCl_l J C

C3 J7.575 VHL 4.|92 OLA 22.3| RAL 93.91 RAO 8567.1 VFL 11.788 PTH

LNCH AZNTH LNCN T|N( L-I TIN( |NJ LAT ZNJ LCNG JNJ RT ASC IN| AZNTPI IN| YZNIE

90.00 ZZ 52 37 2964.83 -28.13 93.87 323.11 86.78 Z3 42 Z

90.00 |7 30 18 4047.19 -4.88 183.44 316.40 82.01 18 37 45

JDO.O0 0 34 4 2850.41 -29.86 ?0.82 323.19 88.59 J 18 14

100.00 18 35 Z8 3838.84 -3.37 147o15 3J5.57 60.28 19 39 23

110.00 Z 15 43 2332.38 -34.05 46.38 323.11 93.16 Z 54 36

110.00 19 10 18 3727.85 .19 138.(AD 313.35 53.82 ZO lZ 25

OIFfrcRf;NTlAl. ¢OilIRECTI_ NZ0-C_K EJa[curl(_ ACCURACY

TOI r .0074 TRA-|.4920 TCS-4.ZOSJ BAU .9953 $G? 4|36.8 SC_ 471.1 883 ZO8.2

NO( .1037 RRA -.OZS"t RC3 -.5334 FAU .O5785 RRY .8534 RRf" .9386 RTF .8955

FOF. -.]073 FRA -.1853 FC3-2.8545 8_ ° I_k031 8C_ 4183.2 223 .3198 R13 .8974

80[ .1040 BRA 1.4923 8C3 4.23_1 FSP -878 8G| 4|?6.1 SC.Z 244.4 THA 5.54

203.Z3 SNA IZS.Z6 CCC .206Z0 JNC .|389 V| 29.459

204.2| TAP 47.44 RCA 10J.8J aPO |54.70 v2 35.163

130.87 (r[ 19r.57 ZAC 56.69 (TC 270.95 CLP-156.66

Z.O8 VHP 6.031 0PA 3.82 RAP 10|°24 (CC 1.289Z

POCST TIN IN| 2 |AT |NJ Z LONG

2364.8 -28.30 85.2]

3447.Z -8.58 156.?|

Z050.4 -29.74 62.07

3236.8 -?.30 ]40.57

1732.4 -33.24 3?.44

3127.r -4,30 130.4_

ORSJT DET(R#INAT|ON 4CCuRACY

3T 669.7 82 142.9 SS 93.3

CRT .1176 CR$ .7381CST -.4557

LSA 6ri.3 N$A 161.2 3SA 3Z.4

£LJ 669.9 EL2 141.9 ALF 1.5l

LAUNCM OAT[ NAY 15 1864 IrLZG*qT rile[ 144.013 aRRIVAL 0aT[ OCT 6 1964

H[LIO¢[NTRJC C(_l|C 0|SYANC[ 423.843

RL |5i .23 LAL -.O0 L(_ Z_J4.20 VL 28.77| GAL *5.6J AZL _0.57 P_A

R? 107.74 _AP .25 LOP 00.85 VP 37.754 GAP 7.83 AZP 89.49 TAL

RC ;47.779 GL -3.70 G? -18.O4 ZAL 136.59 ZAP |51.64 (YS 328.07 ZA(

PL4N_7_NTR|C C(_4JC

C) |8.922 VHL 4.114 OLA |9.54 RAL 87.93 RAO $387.7 V[L 1|.7_ PrH

LNCH AZNTH LNCff T|N_ L-| TIN( |NJ LAY |NJ LCNG ZNJ RT A$C |NJ AZNYH |NJ YJN(

90.00 23 34 15 2833.75 -28.28 84.Z'9 323.41 91.58 24 21 28

90.00 I? 4 48 4|_[_°78 -J.Z3 189.79 316.84 61.71 18 14 10

JOG.D0 1 11 48 253|.94 -29.73 At.Of 323.34 93.22 J 53 58

I00.00 18 13 55 3937.82 .05 152.'/'0 3|6.|3 60.11 19 19 33

|JO.OO 2 48 _5 _t35.8| -33.44 39.12 322.93 97.54 3 23 41

]JO,O0 18 53 45 _O8.71 3.21 |40.78 3J4.|6 55.95 19 59 12

OJFF[R[NTIAL CORR[CY|ON.S N|O-COUR8( (X[CUT|ON ACCURACY

YO[ -.1758 TRA-1.5187 YC3-4.5845 BAU 1.044| 8GT 4394._ 8C_ 459.9 $83 220.1

RO( .0830 RRA -.03_5 RC3 -.3332 FAU .05982 RAPT .8583 RRF .9114 RYF .9059

FOE -.2531 FRA -.|788 FC3-3.0304 8SP 14708 8GB 4418.3 RZ3 .2582 213 .9072

80[ .1987 MA 1.5170 8C3 4.8154 FSP -806 88| 4412._ 882 236.6 THA 5.14

Z06.45 SNA 127.83 £CC .20691 |NO .5705 vl 29.459

|OR.S9 TAP 49.04 RCA 101.38 APO 154.27 ¥2 35.i73

13|.$| £Y[ 195.35 ZAC 59.54 [TC 270.36 CLP-137.73

2.08 VHP 6.056 OPA 6.31R4P |03.37 £CC 1.2785

PO CST T|N |NJ 2 LAT IN| 2 LONG

2233.7 °27.76 75.66

3560.8 -5.00 ]33.15

1931.9 -28.97 53.30

3337.8 -3.93 ]46,]7

1835.8 -32.04 30.17

3206.7 -1.28 154.58

OR81T D(T[RNINATION ACCURACY

8r 724.5 SR 13|.0 33 |93.]

err -.2161CRS .9004 CS7 -.5535

LSA 733.4 NSA 20J.4 3SA 28.2

(LJ 723.0 C_2 127.8 ALF J77.69

LAUNCH OAT[ NAY 15 1964 FLIGHT 111_ 146.00 ARR|VAL OAT[ O_T 8 1964

NE_IOCENTRIC CON|C

R_ 151.2f LAL -.00

nP !07.71 _AP .A4

PLaN(TO_(NTR|C CONIC

C3 18.339 v_ a.Oa2

L_CM AZ_TM LI,_H T|lm[

_0.00 D 11 1_

90.00 18 aS 85

|DO.DO I 42 27

1DO.DO 19 O 12

I|0.00 3 12 2_

110.00 18 48 40

DIFFERENTIAL COPR[¢T|ON_

T0[ -.2087 TRA-I.3978 TCS-4.SS?0 _AU |.0_7

ROE .1081 RRA -.01J9 RC3 -.4826 FAU .O_406

FD[ -.2387 FRA -.0435 FC3-2.8_48 8_P 132_

80( .ZSSa MA 1.39?7 8C3 4.61319 FSP -631

O|STAHC[ 43|.r00

LOt. 234.Z0 VL ZS.706 G_L -5.Zt AZL _.90 NCA 209.68 SXA 12r.40 [CO .70777 _NC .8973 Vl 28.45_

LOP _3.88 VP _7,718 _AP 8.0? AZP 89.22 TAL 200.94 TAP 50.62 RCA 100.94 APO I53.BT V7 33.183

GP -1_,03 ZAL 134.24 ZAP 1S3.66 (iS 327.66 ZA[ 131.56 CTC |93.57 ZAC 61.47 CTC _69.79 CLP-JSS.80

DLA 17.19 RAL 100.06 RAO 6561.7 V(_ 11.7_6 PTH |.Or VNP 6.106 0PA 8.23 RAP 105.5S ECC 1.7689

L-I T]M( |NJ LA7 |NJ LCNG IN| RT ASC |NJ AZNTH IN| 111_E PC) CSf TIM IN| 2 LAT IN| Z LONG

Z?SS.Z3 -Z?.87 16.97 323.95 95.23 0 56 46 2133.2 -26.85 88.45

4245,22 1.50 114.50 317.87 6|.72 17 59 30 3645.2 -7.29 167.87

_439.01 o29.18 _5,11 3_3,P0 95.78 2 _3 _ 183_.0 -2?.94 45,38

40|4.68 2.65 156,9| 317.Z3 60._1 19 7 ? 341A,7 -1.33 150,39

21_7.34 -3_.58 33,18 323.18 100.96 3 &8 26 |557.3 -30.?3 24.45

3869.11 5.38 144.O6 315.42 56.22 19 51 9 3269.1 1.10 |37.83

NIO-C(_q_R_ME [XI[CuT|ON ACCURACY _RSJT DET(RNINATIC_ ACCURACY

SGT 4)08.3 SGR 420.1 SG3 202.3 ST 698.6 SR 155.2 SS 187,5

Rift .8083 RRIr .8666 RTF .8876 CRT -.581A CRS .9576 CST -,4983

8811 4328.9 RZ3 .2$12 215 .888T LSA 701.8 NSA 2DS.? $$A 30.9

881 432|.8 8GZ 247.7 ?HA A._l (L} 7OI.2 [L2 14_.0 ALF 176.9&

LAUNCH DA?( NAY _5 1944 IrLIGH? TIN( 148.00 ARRIVAL DATE OCT |O 1964

_4[_|(XENTRIC C¢JlIC

R_ 131.23 _A_ -,00

R_ 107.143 LAP .83

RC 158.019 GL -?.81

PLAN(T_tNTRIC C_4|C

C3 15._!1 VHL 3,878

_C_ AZWT_ U, KH T|N[

sm.oO O 38 40

90.00 18 37 57

1DO.DO _ 814

|DO,DO 17 51 s

110.OO 3 33 4_

|IO.DO 18 40 S_

01FF(JI_NTIA_ COPII_CT|_N8

TOE -.31L_ 1NA-|.$471 TC3-4.9|47 8AU 1.0443

NO[ .11_? RRA -.003_ RC3 -.4727 FAU .0_2_3

F0[ -.2_4 FRA .0DO8 FC3-2.874_ 88P 13708

ODE .3317 liRA 1.3471 BC3 4.9374 FSP -638

OIST*N([ 437.S_#

LOt. _34.l_0 VL 28,e42 GAL °4,9| AZL 9|.17 PiCA 212.92 _A 126.98 [CO .ZD8?D INC 1.1664 vl 29.459

LOP 87.1| VP 3?.IMI! _AP 8.3_ AZP P9.02 TAL 199.29 rAP 52.Z0 RCA 100.48 APO 1_3.49 ¥2 35.193

GP -14.37 ZAL 131.77 ZAP 133°43 (?8 32_.91 2AE 131.89 £T£ 192.12 ZAC 83.24 [?C 269.22 CLP-359.85

DLA 35.13 RA_ |0_._7 RAO 8587.e _L |1.713 PTH 2.06 VHP 8.175 DPA 9.73 RAP 1G?.79 ECC ].2604

L*| 1|1_ |NJ _AT IN| _(_qG |NJ RT ASC IN| AZNTH IN| T|N( PO £87 TI_ IN| 2 L*T JNJ 2 LONG

_$S0.11 °27._1 70._ 324.75 98.15 I 23 50 _'O50.2 -25.30 32.59

4313.61 3.70 178,3_ 31J.Z? 81.91 17 A9 51 3713.6 -.O9 171.69

2311,33 -28.43 49o5_ 324.54 99.88 2 48 36 1761.5 -26.80 41.09

4077,89 4.T8 160,33 318.6_ 60.46 18 59 2 34?7.7 .81 |55.85

IK190.43 -31.6| _8.18 3_3.77 |03.16 4 10 39 1490.4 -29.39 19.68

39_|.33 7.83 14SoSZ _|6.87 $6.$6 |9 46 20 3321.3 5.10 140.56

H|_-C_II_I[ [XI[CUT|(_ ACCURACY (_IQB_T D[T(RNINAT|Oq ACCURACY

SGT 44_9.1 SGR 409.7 8G3 201.] 5T r6|.2 3R 162.? S$ 233.0

RRT .1811 RRF .8286 RTF .8880 CRT -.5661CR3 .9742 CST -.6D67

8C,_ 4438,0 RZ3 .2|25 213 .8889 LSA 781.5 NSA 220.9 $$A 29,?

9G| 4430.7 SG2 Z_5.| ?HA 4.18 ELI ?66.9 EL2 ]33.1 aL_ 172,89

]986



JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL. !, 1964

LAUNCH 0ATE NAY 15 1964 rLIGNT tlN£ 150.00 ARRIVAL OAT£ @(T ]2 ]96a

mL 15JoZS LJL -.DO

RP IO?.aS LAP .mZ

RE IS4,lll GL -9.48

PLAN_TO_[NTRXC C(_B4/C

C5 15.$81 YML 5.918

Lt4C.ff AZMTH LI_ TIJ#[

90.00 1 5 83

gO.O0 16 30 33

100.00 Z 83 48

|00.O0 17 44 59

110.00 3 57

]10.00 18 S7 40

OZlTAN(.[ 443.316

LOt. Z34.ZD VL Zt.S?9 GSL -4.84 AZL 91.39 t_A ZJI.JS SNA

_OP 90.$4 vP 3?,GAS GAP I.Sl AZP 89.18 TAL 197,6Z TAP

GP *iS.OZ ZAL 128.17 ZAP 187.01 [78 S19.89 ZA[ 131,76 [Y[

JZl. S? ECC .2098Z JNC J.SSJl Vl 19o459

53.77 8CA 100.62 APO 153.13 VZ 35.201

|g0,SS ZAC 64.74 [TC 268.86 CLP-160,68

OLA 13,26 fAL IO4.58 RA0 6367,6 V£L 11,t95 PTH Z.06 VNP t. Z5Y 0PA 10.91

L-| TIME |NJ LAY |NJ LON6 |NJ RT AiC IN| AZNTH IN| Y|_ POC$T TIN

2577.97 -Z6,41 IS.95 325.80 IO0.61 I 48 Sl 1978.0

4371.20 S,57 191.61 3Z0.95 6_.19 17 45 Z5 3772.2

ZZlS.$3 -ZT.SS A4.68 _Z3,55 lot.09 3 12 ] 1893.5

4131,09 6.59 163.40 310.39 60,79 I9 53 51 S852.1

203J.|1 -_0.58 23.181 324.141 108.1| 4 31 27 1431.|

3917.08 9o28 |49.28 3J9.?? 88,95 19 43 4? S_67,J

OIrVER[NTIAL COIR£CT|CltS

T0[ -.3981 TNA-I.Z??7 TC3-5.1525 8_ I.(_l?

R0[ ,1181 NRA ,0024 RC} -.4840 FAU .08053

roe -.3418 rRA .O510 ,C3-2.#5OO 81_ 13tf90

8DE ,4J62 BRA i.2777 2C3 S.173Z FDP -(kT#

NIO-COuRM: EXI[CuTION ACCURACY

SiT 4508.5 8_ 6OZ.I SG5 197.9

R/IT .7495 _ ,?071RTF ,8871

N 4521.4 823 .1812 813 .8878

8_1 45JS.8 _ 288.9 THA 3.84

RAP ilO.O? CCC 1.2516

ZNJ 2 LAT IN| 2 LONG

-24.66 57.61

1.80 174.96

-25,61 _8.59

2.65 156.83

-28.05 15.56

4.04 142,96

Od_81T O[T[R_INATX(_i ACCURACY

ST 828.9 SR 173.1 iS 175.?

CRT -.6978 CRS .9795 CST o.6844

LSA 860.6 MSA 214.5 SSA zg.$

ELI 837,8 ELZ J2Z.? ALF |7|.52

LAUNCH OAT[ NAY 15 184_, FLIGeOT TIME 152.00 ARRIVAL OAT£ OCT 14 ]964

H[L;OC[NTRfC CONIC 0_iTAN(_[ 4A9.182

RL 15J.25 LAL -.OO L(_. _&.20 VL 28.518 GAL -d.18 AZL 9_.59 I_.A 219.39 _NA 128.I? EC¢ .2||09 INC 1.5850 vI 29.459

RP IO7.63 LAP 1.01 LOP 95.57 vP 37.608 GAP 8.81AZP M.?7 TAL 195.95 TAP 55.35 RCA 99.54 APO 152,80 vZ 5S,2JJ

RC 156,187 GL -lO,Sl GP -11.89 ZAL 128.49 ZAP 158.45 £TS $30.60 ZAE 131.80 EYE 182.99 2AC 86.05 [TC 268.10 CLP-161,89

PLAN(TO(:[NTR|C CONIC

CS 14,918 VHL 3.884 OLA 11.93 RAL |07.0| RAO 8587.8 VEL

LNC_ AZNT_ LN¢_ T|N_ L-J T|P,I( |NJ LAT IN| L_ |NJ

S)O.OO i 19 55 2513.03 -_5.51

• 0,00 16 25 50 4424.62 7,_2

1o0.00 _ ST 5 2231.88 -Z6.10

100,00 IT 41 I 4181.00 6.21

110.00 4 18 _J 1977.05 o19.48

110.00 18 88 A 4008.e0 10.79

OZFF[R[NTIAL CCi_R[CTION8

TO[ -.4824 TRA*J.I_5 TC3-5,3168 8AU ],07_

ROE .IZ)I R_A .010_ RC3 -,4582 FAU .04849

rOE -.3788 FRA ,1011_ FC3-2.1123 88P 14287

BO[ .4980 BRA 1.1_3 BC3 5.4062 TiP -il9

11,875 PTH 2,05 VHP I,SA9 0PA 11.82 RAP 112.59 [CC 1._45?

RY AiC _NJ AZMTH _NJ T|M_ POCIT T_M |NJ Z _AT |NJ 2 LONG

It.X) 327.|0 |02.72 2 11 48 1913.0 -25.51 53,2;

li4,S8 322.87 6_,95 17 39 15 $824,6 3,49 177.09

40.33 326.t1 104.16 $ 5A 17 1651.9 -14.39 31.23

l l_S.13 322.34 81.18 18 SO 42 3581.0 4,50 159.53

20.04 325.88 108.14 4 51 28 1377.0 -26.?Z 11.9_

151.5(3 32_.?8 87.37 19 42 52 3408.6 6.4J J45.J4

MIO-COu_JM[ [XI[CuTION ACCURACY ORBIT 0ET[N14|NATION ACCURACY

SiT 4598.9 88_,R 399.Z IG3 194.4 ST 907.4 SR 184.0 i6 31].9

HT .7158 RNlr .7444 NTF .8165 CRT °.7948 CRS ,9795 CST -.7475

8r.._ 4813.8 828 .tS4Z RIS .8871 _SA 950.7 MSA 122.9 SS_ Zg.Z

8GJ AiOS.4 $G2 278.3 THA 3,87 ELI 9J9.3 [L2 110.2 ALF 170.71

LAUNCH 0_r[ M4y 15 1984 FLIGHT TI_ 184,00 4RRIVAL DATE OCT 16 t964

H[LI C_[NTRIC CO_IC

eL 151.Z5 kAk -.00

RP 10?.60 _P 1.19

RC ]56.763 GL -12.22

PLANCTO(ENTRIC CONIC

C3 14.954 YHL 3.615

LNCH AZMTN LNCH T_M[

90.00 ] 5S 2t

90.00 16 ZZ IJ

lO0,OO 3 19 40

10(3,00 17 38 $8

110.00 4 89 0

110.00 18 55 4?

Olrr(RENT_AL CORRECTiONS

TOE -.56Z9 T_A-l.JO?5 TC3°5.6J28 8AU 1.0957

ROE ,1195 RRA ,0|88 RC3 -,4542 FAu .04t48

TO( -.41|0 FRA .ISIO rCS-Z.Tt29 8SP |4SM

BOE .5771 8RA 1.1077 BC5 5.t311 rip o!(37

0ISTANCE 454.966

LOg ZS_.ZO vk 16.455 GAL -5.77 AZL 91.75 HCA ZZZ.i2 SNA 125.77 £CC .21Z55 |NC 1.7552 Vl 29.459

LOP 96.8| VP $7.572 GAP 9.0i AZP 88.71 TAL J94.Z6 TAP 56.89 RCA 99.04 _PO 157.51 VZ 35.218

GP -J0.94 ZAL JZ3.61ZAP 159.77 [Y$ 33J.09 ZA[ JSJ.iJ [TE J89.JZ ZAC 67.17 ETC _67.54 CLP-JiZ.i6

0LA 9.90 RAL 109.54 RA0 iSIT.8 VEL 31.659 PTH 2.05 VHP 6.449 OPA 12.51 RAP 114.75 [CC 1.1395

L-I TIM( IN| LAT IN| LONG IN| RT A$C [NJ AZNTH IN| TIME PO CST TIN IN| Z LAT IN| Z LO_IG

2455.18 -Z4.58 57,|6 3Zt.6Z 104.57 Z 54 19 1653.2 -22.31 49.13

4478.17 8.74 187.84 325.OO 62.96 17 56 44 3873.2 5.04 ]60.61

Z]75,0_ -7S.59 88,41 528.31 |05.99 5 5_ 55 |575,1 -23.15 2_.47

4126.50 9.69 14_.7_ 324.49 61.58 18 49 5 5626.5 S.82 |62.05

]916.79 o18.36 |l.S5 S17.30 109.95 5 11 ? 1526.8 -25.38 8.64

404?.55 12.21 153.62 313.00 57.82 19 45 15 544T.6 T,67 14?.21

M_O-C(_U_8_ _X_.CUT_ON ACCURACY ORBIT OETC_q_NATION ACCuRAC_

SOT 4880.4 SiR 398,S $53 J9_.8 ST 995.9 ._R 194.9 SS 347.9

RRT .(_S03 Rllff" .?O|5 RTF .8861 CRT -.6651 CRS .9757 CST -,79?7

$68 4697.5 823 .|814 RI3 .8867 _SA 1048.1 Hi& 217.9 SSA 29.4

SO! _688.Z $GZ 291.6 ?HA 3.53 ELl 1008.2 [L2 96.3 ALF ]?0.2_

L_UNCH DATE HAY J5 1964 FLIGHT TIN( JSt._O ARRIVAL OATE O_T IB J96_

HELIO¢CNTRIC CONIC

RL 151.15 kAk -.0(3

RP 10_.fl8 LAP 1,37

RC J_.3J4 _L -13.40

PLAN(TO_NTRIC CON|C

C3 14._52 VHL 3.778

LNCH AZMTH LN_H TIN_

90,00 _ 16 SS

90.00 J6 ZO 13

]OO.O0 3 41 55

IO0.O0 17 $7 34D

110,00 4 59 21

11_.00 ]8 $6 3_

DIFFERENTIAL CORR[CTION_

TO[ -.6411 TNA°].OO4? TC3-5,8217 8AU I.I110

ROE .JSS_ RRA .0_94 RCS -.4504 rAU ,04455

To[ -.45t6 FRA .2008 FC5-2.6962 88P 14795

80[ .6fl52 8_A |.0051 8C3 fl.889l rip *598

0ISTANC[ 460.778

LOt. _4.20 VL 28,391 GAL -S.3? AZL 91.90 HCA Z_5.86 SMA 1Z5.39 ECC .21413 INC 1.90_1 Vl 29.459

LOP IOO.08 VP S7,SS5 GAP 9.32 AZP 88,(_ TAL 191.57 TAP 58.44 RCA 98.54 APO 152.14 v2 58.226

GP -10.|3 ZAL J_,_ 2AP |81.00 ET$ 331.38 ZAE I31.82 EYE 1_8.42 ZAC 68.19 ETC 266.98 CLP-J63.84

DLA 8.32 RAL 112.18 RA0 6567.8 V[L 11.646 PTH 2.04 WiP 6.5_ 0PA 13.03 RAP 11?.1_ ECC ].2342

Lol T|N_ IN| LAT |NJ LONG |NJ RT ASC IN| AZNTH IN| TJNI[ PO C$T TIN IN| 2 LAT JNJ Z LONG

1397.03 -15.84 53,3_J 330.38 106.21 Z 56 30 ITgT.O -21.09 45.56

43|9.40 I0,16 |_[3,00 327.$S _3.dS ]7 35 )0 39J9.4 6.5J J83.22

1121.69 -Z4.SA 32.80 330.04 1_7.61 4 ]? 16 1511.? -21.90 24.99

42tg.98 ]1.09 ]7|.17 381.86 61.06 18 48 40 _tTG.0 T.27 ]64.48

li?g._H_ -27.22 |3.54 328.99 11|.52 5 30 40 |Z79.6 -24.05 _.61

4065.01 ]S.Sl lS_.t9 3_5.41 58,SZ 19 44 38 3485.1 9.27 149.2]

MIO-CO_R_[ [X_CuY_ON ACCURACY ORSZT OET[R_INATION _CCURiC_

8iT ATSl,J SG,R 399.1 865 18t.8 ST ]086.0 $R 206.0 $$ 380.g

RRT .6A36 RRf .ISIS RTF .8858 CRT -.9155 CRS .9695 C$T -.8366

8C_ 4772.8 R2S .]|30 R15 .8862 LiA 1149.6 NSA 210.4 SiA 29.8

IGI 4713,1 SG2 _O5.4 THA _.]] ILl |102.5 EL2 61.6 ALF 170.09

t98T



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCM DAY[ NAY IS I_GA rLZ_T TIN[ 155.00 ARRIVAL 0ATE OCT 20 ]964

14f.LIOC[NTmIC C_IC

RL 151,25 LAL -.00

RP IO7.58 LAP 1._4

RC |6t.34$ GL -14.47

PLANE TOC[NTRJC CollC

C3 |$.937 YHL 3.737

LNCH AZN_H LNCM TII_

90.00 t _S 31

D0.00 16 19 14

JO0.O0 4 4 $

JO0.O0 17 _?

120.O0 5 14 44

110.00 |$ _1 I1

DIATAIAC[ t88.357

LOL Z34.Z0 VL 28,350 GAL -Z.4G AZL 92.04 NCa Z24.10 M4a

LOP 108,Z$ VP $?.40a GAP g.S$ A2P U.G7 TA_ 100.$$ TAP

GP -9.43 ZAL 117.$8 lAP 1_.18 [TS 331.45 ZAE 131.$2 ET[

JZS.OO [CC .21592 INC 2.0355 vJ 29.459

59.98 RCA 98.81 AFt) 152.00 VZ 33,232

197,$2 2AC 89.12 [TC 288.42 CLP-|64.78

OLA 6,78 RAL 114.93 RAO $537.S VEL 11.$$4 PTH 2.04 VHP 8.8?00PA 13.39

L-I TIN( INJ LAT |NJ LONG |NJ IT A$C INJ AZNTH |NJ TIN( PO CST T|N

2}43.72 -22.48 49.8) }32°]? 107.89 3 18 35 1743,7

4554.43 11,32 192.$O 3£9.91 63.95 1? 53 19 3964,4

2070,43 -23.45 29.42 332.02 109.09 4 38 37 1470.9

4512.43 12.44 173.$0 529.44 82.60 18 49 13 37|2,3

1834.21 -28.04 10,34 330.91 112.95 5 50 18 1234.2

4121.94 14,87 15?.74 328.03 58,86 19 46 53 3521.9

O|FF[R[NTIAL _I_CTIONI,

TOE -,7223 TRA -.495| TC3-$,0173 8AU 1,|237

RO( .laD4 4RA ,0344 RC3 -,4484 FAU ,042_9

to( -.AeO9 FRA .24YZ FC3-2.4213 8_ ISO3#

so[ .Y339 ImA ,4439 8c3 4.0339 FSP -38£

NI0-COUaS( (XECUTIO_ ACCURACY

SGT 4932.8 _ 40Z.0 so3 193.0

RRT .6075 R_r .81?4 RTF .886|

S(_ 4849.5 R_3 ._(_ R|3 .9865

881 49_9.0 SGZ $19,9 ?HA Z.91

RAP I|g,S4 (CC 1._298

INJ 2 LAT INJ 2 LONG

*|9.8S 42,15

7,92 185.77

-20.63 Z1.76

8.67 166.84

-22,72 2.78

10,63 15|.20

(_81T OETERNINATION ACCURACY

ST 1189,7 SR 2|6._ 8S 413.9

CRT -.930§ CR$ .9620 CST -.8695

L$A 128|.8 NSA Z01.5 8SA 30.Z

ILl 1207.4 (12 68,2 AL¥ |?0.|?

LAUNCH OAT[ NAY I 3 11H_4 FLI¢_qT TIN[ 160.00 ARR_¥AL D_T( O(T 22 I_64

HA[LIOC[NTRIC CONIC

RL 131,25 _AL -.DO

RP 107.34 LAP I.7|

RC 164.31G GL -15.44

PLAN£TOC[NTR|C CONIC

C3 13.794 VNL 3.710

LNCH AZNTH LNCH 70141[

90,00 3 2 33

90.00 18 19 9

100.00 A 24 Z2

IOO.OO 17 _ 0

110.00 S 40 14

110,00 14 iO 34

0JITAN([ 4tf,3K

LC_ 234.20 VL ZG.2G9 GAL -I.33 AZL 92.15 HCA 23_,35 MAA 124.$3 [CC .21769 |NC 2.1583 vl 29.439

LO_ 104.53 VP 3?.44| GAP 9.84 A2P 9_._8 TAL 189.17 TAP $|,52 RCA 97.49 APO 151.79 V2 35.238

GP -8,42 _A_ 114.40 2AP |$3.2S (T$ _3|,39 ZA( 13|,8_ [T( 13?.31 ZA¢ G�.�T (TC 2GS.BT CLP°|G5,70

0kA 5.2! 8_L |17.8! _0 158_.5 _[L !1,$23 PTH 2,04 _P +.790 0PA 13.81 RAP IZl.l?

L'| TIN( |NJ LAT |NJ LONG |NJ RT AIC |NJ AZNTN |NJ TIE POC_T TIN INJ Z LAT

E_92. PJ -21,_J 44.49 _34.59 |09.02 3 40 48 1892,7 -18.9_

4_09,03 12,94 193.L_ 332,6_ 64.f: 17 33 38 40_9,0 g.3D

202£.33 -2_,34 L_.24 334._Z 110.40 5 0 3 1422,3 -19,36

4_34.e4 13,74 178.05 33_.23 83,|9 18 50 33 5734,8 10,04

17_0,94 -24.88 7,5_ 333.08 114.24 6 10 9 1140,9 -21.39

4154.79 1$.13 159.9_ 330.83 59.46 19 49 32 3353,8 11.98

01rt[RENTIAL CCWRECTI_

TO( -.8017 TRA -.7719 TC3-$.1932 8AU 1.1425

• O( .1454 IRA .0497 RC_ -,4429 FA_ .04034

rOE -,4834 FRA .2924 FC$-2,3373 83P 15331

80( .$19$ MA .7735 8C$ $._0 FSP -37_

N/0°C_t_I_[ [X(C_TION ACCI_qACV

4GT 4J09.4 SGR 405,4 SG5 179.3

IIRT .5720 RRt r .5775 RTF ,8471

$C_ 4926.1 R23 .0826 R13 .8974

$OJ 4914.9 9G2 332.1 THA Z.TZ

(CC 1._265

INJ 2 LONG

38.93

188.32

J8,71

189.22

.iZ

153.21

_I_ O_T(RNINATJON ACCuRAC_

ST 1303.$ SR 225.9 ss _46._

CRT -,9731CRS .953_ CST -.8961

L$A 1393.0 NSA I�Z.| $$A 30,6

ELI 1322,Z (12 3J.3 ALF 170.42

LAUNCH OA_[ NAY l§ 19fA FLIOHT Tile( 182,00 ARRIVAL DATE OCt 24 1964

HELI(X(NVRIC COLIC

RL ISJ,Z§ LAL -,O0

RP IO?.SZ LAP |,$7

RC 114.387 GL -14.30

PLAN(TO_ENTRIC COLIC

C3 18,830 VHL 3,692

LN_H A2#TH LN_H TJNl[

9O.00 3 2_ 43

$O.00 18 19 4Y

IO0.O0 A 49 51

JO0,00 17 39

lID.DO $ I |

lID.DO 14 43 34

DISTANCE 418,06_

LO_ 234.20 VL 28,209 GAL -Z.09 AZL 92.27 HCA 235,59 SNA 124°26 (CC .22006 JNC _.2674 ¥1 29.4_9

LO_ 109.77 VP 37.424 GAP 10.11AZP 89.72 TAL 187.47 TAP 63.06 RCA 96.92 APO 151,81 V2 ]_,_44

GP -8.29 ZAL 111.10 ZAP 164.29 (TS 331,1_ ZA[ 131,83 (T( 196.88 ZAC 70,77 ETC 285.32 CLP-186.61

OLA 3,77 4AL 120,81RA0 1311.5 vEL 11.820 PTH 2,04 VHP 6,917 OPA |3°?2 RAP 124.41 ECC 1,2243

L-| TIN( INJ LAT IMJ _ON_ JNJ RT ASC INJ AZMTH INJ TIN( PO CST 1IN ]NJ 2 LAT |NJ 2 LONG

2243.$8 -ZO.28 43,33 337.04 110._1 4 3 8 1643,1 -17.3J 3_.89

4533.78 14.13 197,87 535,$41 65,Z0 17 37 21 4053.8 i0.G? LgO._0

1975.$2 *21._0 _3.24 $56.68 111.55 5 21 4? 1375,6 -18,08 15,83

4397.07 15.03 178.54 335.24 83.85 19 52 39 3797.1 11.40 171.64

1749.37 -23.$9 4.9_ 335.49 115.40 6 _0 18 1149,4 -ZO.OT 351.8Z

419_.09 17.43 151.94 333.91 60.12 19 5_ 30 3596,1 13.33 155,76

ORSJT O(Y(RNJNATZC_ ACCURACY

St 14_5.3 SR 233.1 3$ 4?8.2

CRT -,9_60 _R$ ,_440 CST -,9171

LSA 1510,3 NSA 182.6 $$A 50.9

ELI 14&6.0 EL2 38.8 ALF 170.7_

D/Fr(RI[NTIAL C_RI[CTIOl$

T0( -.8933 tRA -,4345 _C3-e,3337 8A4J 1.1574

RoE ,1503 _A .oe03 RC3 -.4370 _AU ,034139

FO( -.5044 FRA ,33_ rC3-2,4382 8SP 153?1

80( .4080 MA ,$A24 BC3 4,33)1 _$P -561

NJ0-COURS( [X£CUT/ON ACCuRACy

SGT 4980.4 8GR 409,1 $G3 175.$

RNT .5364 RRF ,5385 RTF .8881

SC_ 4997.1RZ5 .0707 RI3 .8884

S_1 4_95.Z SC,_ 344,4 THA _.34

LA_KN OAT[ NAY 15 I H4 FLIGHT TIM( I84.00 ARRIVAL _ATE O_T Z6 1964

I'I(LIO_(NTRIC C_41C

RL 1Slo25 LAL -,00

RP 107.51 _P 2.05

RC 1441.331 GL -17,0$

PLAN£TOCENTR|C COliC

¢3 13.571 VNI. 3.M4

LNC_ AZ_T_ LN_ TIN(

_O.OO 3 44 11

90,00 II 11 3

100,00 3 11 3S

100,O0 1? 41 _0

110.O0 I L_ 11

110.00 14 47 8

019VANCE 483.799

L(_. _!_._0 YL ll,J_O OAL -I,S4 AZL 9_.37 NCA 238.83 S_A

LOP 113.01VP 37,387 GAP 10,39 AZP _.77 TAL 185,75 TAP

GP -?,93 2AL 10?.$9 2AP 185,£8 [Y$ 330.89 ZA[ 131.94 [?[

1_$.90 (CC .22244 ZNC 2,3?00 v] 29.459

64,59 RCA 95.34 APO 151.48 V2 )S.248

195.47 ZAC 71.53 (TC Z$4.77 CLP-16?.49

0LA |.II RAL 1|3._0 iA0 1317.5 _[L I1,$17 P?N _.04 VHP ?.030 0PA 13,72

L-I TIN( |NJ LAT |NJ LONG |NJ RT ASC /NJ AZ_TH INJ 7014£ PO CST YIN

11_4J.5| -19.13 40.34 338.?_ 111.t9 4 _5 4? 1595,5

459t.09 15,41 IK)0.58 338.g0 $5.94 17 5_ 22 4099.1

19_I0,?I -_0.08 _0,40 339.33 112o$5 5 43 45 13312.?

4440.11 11,31 111,11 338.4? 64.60 18 55 ZO 3840.1

J709,48 *L_9,SO 2.40 338.13 IJ6.44 8 S0 45 1109.5

4_34.1J 18,71 J64.J? 337.17 60.85 19 57 AZ 3534.1

D|Fr[¢RNTIAL COIK(T|_N|

T0( -.48J0 ?RA -.49_4J T¢3-$.434| 8AU |.|?00

NO( .1554 liRA .0714 RC3 -.4193 FAU .0141,37

FO[ -,3111 F_A ,31_t_ FC3-9,)_O1 85P |37_?

40( .4932 MA .4_ 8C3 $.4484 rSP -548

N/0-C.OUIR_[ [W[CUTIOI ACCUWACy

4GY S019,| 9GR 419.8 SG3 171.4

R#T .SOO_ /Mq r .S003 RTr .9888

$G_ SO56.0 R_3 ,061_ RI3 .89_0

$GJ 5043.3 SGZ 357.0 THA 2.35

RAP I_6.87 (CC J.ZZ34

/NJ 2 LAT INJ Z LONG

-16.06 33,00

12,03 193,_3

-15,80 13.11

• 12,?S 174.12

-19.77 35_.26

14.68 J57.37

ORBIT 0[?(RMINATZON ACCURACY

ST 1349,S _ 244.2 $S 508.6

CRT -.9_14 CR$ ,9331 CST -.9)34

LSA 1839,9 NSA 173.8 $$A 31,2

ELI 1388,_ (L2 3J.G ALF 171,12

| 988



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCM DAT[ MAY 15 lg6A fLIGHT TII_ 146o00 ARRIVAL DATE OCT 18 1964

HELIOCENTRIC CONIC

eL 151.15 LAL -.00

RP 107.50 LAP Z,18

RC I70.$16 GL -17.72

PLANETOC[NTN|C CON|C

C3 13.598 v_L 3.e86

LNCN AZNTH LNCH TII4_

90,00 4 |Z 91

sm,oo 16 Z| 5J

100o00 3 _4 34

100.00 17 43 A9

110.00 6 4J 40

110.00 18 91 11

OIFF[R[NTXA_ ¢ORRI[CTION_

T0C-1.0744 TRA -.34OZ YC3-6.4975 8A@ |,|J37

RO_ .1605 RRA .O814 RC3 -,41T6 FAU .O34_O

F0¢ -.5595 FRA ,AZ$Z fC3-2.1H3 06P 15991

80£ 1.0863 IkeA .$SOl BC3 6.5109 FSP -537

DISTANCE 489.511

LOt. 234.20 VL 24.092 GAL °1.17 AZL 92.4? NCA 242.08 S.qA

LO_ 116.24 VP $?.3A9 GAP 10.66 AZP 88.84 TAL 184.04 TAP

GP -7.42 ZAL 104.19 ZAP 166.22 ETS 3)0.05 ZA[ 131.85 [T£

1Z).55 [CC .22505 INC Z.4659 vl 29.459

66.12 RCA gs.?A APO 151.36 v| 35.Z9Z

186.13 ZA¢ ?2.25 [TC 264.23 CLP-168.36

DLA .Bl NAL 127,10 NA0 6567.5 Vl[L 11.616 PTH Z.04 VHP 7.190 OPA 13.63 RAP IZ9.$3 ECC 1.Z238

L-J TJN[ |NJ LAT |NJ LONG IN| RT A$C _NJ AZMTH |NJ TJI4F. luO CST T|N IN| Z LAT JNJ Z LONG

213J,24 -17.96 37oS1 342.64 |12.29 4 46 42 1561.2 -14,81 30.27

6749,_O 14,66 _3._ 342.13 64.7? 17 41 66 4146.2 15.36 |96,24

1887.69 -]8.89 17.72 34Z.23 J13.60 6 6 1 1287.? -15.5A ]0.33

4484,OZ 17.97 183.?S 34|,93 83,42 18 SS 33 _84,0 |4.Jl 176.67

1671.34 -TI.33 .07 34|._ 117.37 7 11 32 J071,3 -17.49 353,04

AT?3. JO 19,98 264.48 340.66 6|.67 TO T 29 3673.1 16.04 159.57

NI0-C<XMS£ £X£CUTZON ACC_RACr ONBZT 0£TERNfN_TION ACCURACY

9GT 5202.t $C,,R 4|6.5 663 147.6 ST 1686.1 SR 252.5 SS 535.9

RRT .4884 RRI r .4635 RYF .8905 CRT -.9909 CRS .9226 csr -.94 T0

SG_ 521f.9 R23 .0510 Ri3 .8_O6 LSA 1779.1NSA 166.0 SSA 51.Z

SG! 9106.6 SGT 368.1 THA Z.19 ELI 1104.9 £L2 35.7 ALF 171.56

LAUNCH DATE NAY 15 1_,4 FLIGHT T|NIE 264_._ ARRIVAL DATE OCT 30 1964

H[LI(_ENTR2C CONIC

RL 191.15 LAL -.00

RP 107.49 LAP 2.32

RC 112.263 GL -16.27

PLANIETOCENTRIC CONIC

C3 13.718 VHL 3./O4

LNC_4 AZNTN LNCH TZME

90,OO 4 36 AA

90.DO 16 29 9

IO0.O0 9 97 46

100,00 17 46 47

120,00 ? 5 19

210.O0 18 55 44

DIWFERENTJAL CCWRECT|Ok_

TD£-1.1768 TRA -.1761 TC3-GoSJ2T 8AU J,|9_6

ROE .|699 RRA .0933 RC3 -.4039 FAU .D3T67

FOE -.5574 FRA .4639 FC3-2.081P 89P 162|3

_l 1.1888 MA ,_0OO 8C3 8.9TA7 FSP -527

OISTANC£ 495.ZO2

LOt. _4.20 VL 2_.034 GAL -.69 AZL 92,56 PICA 249.33 _M4A 123.20 EC¢ .12791 INC 2.5941 VI 29.459

LOP 119.30 VP 37.312 GAP 10._8 AZP _.93 TAL 18Z.32 TAP 6?.65 RCA 95.13 APO 151.28 V2 35.255

GP -?.OS ZAL 100,82 ZAP 167.13 ITS 329.22 ZA[ 131,87 EYE |86.82 Z4C 72.99 [TC 263,69 CLP-169.Zl

0LA -,69 RAL 1_)._1RA0 6367°5 VI[L 11,423 PTH 2.64 VHP ?,337 0PA |3.49 RAP 131.79 [CC 1.2258

L-| T|I4_ |NJ LAT |NJ LONG |NJ RT ASC IN| AZNTH |NJ T|I4C PO CST TIN JNJ Z LAT IN| Z LONG

2108.01 -16.85 34.85 3A5.78 !13.10 5 I1 51 1506.0 -13.98 Z?.?O

4792.ZG 17.91 ZOG.28 346.01 67.69 17 43 1 4192.3 14.71 199.04

1846.60 -17,74 15.L_ 345,36 114.45 6 28 33 1246.6 -14.51 8.11

4526._1 16.82 186.S0 345.62 66.34 19 2 16 39Z6.9 19.46 179.32

1635.14 -_q;),28 357,6_ 344.69 116.20 ? 32 34 1015.1 -16.25 350.96

4323.1T 21.26 2M.68 344.37 62.66 ZO 7 37 3723.1 17o42 16|o86

NJ0-CJ_q_Q_ [XI[CUTJON ACCURACY ORB|T D[T[RN2NATJC_ ACCURACY

$6T _J63,4 $GR 4J9.7 $&3 J63.8 ST J829.2 8R 2r,>O.L $$ 5_.3

RRT .43TT RRF .4269 RTF .8927 CRY -.966J CR$ .912A CST -.9578

9_ _|80,d R23 ,043T R13 .8926 L3A _924.| MSA |59.5 SSA 50.9

661 6166.6 SGZ 378.3 THA T.02 EL1 1846.2 EL2 42.6 ALF 172.00

LAUNCH DATE NAY 15 1964 fLIGHT TINGE I?0.D0 ARRIVAL OAT[ NOV 1 1964

H£L20([NTNIC CONIC

RL 151,25 LAL -.00

RP IO?,A8 LAP Z.46

RC 114.190 GL °16.70

P_AN_TOA_(NTRIC CONJC

C3 13,942 VHL 3,734

_N_H AZ_TH LNA_H TJl4_

9O.DD 9 D 48

90.00 J6 27 53

11110.00 6 11 6

I00.00 27 50 IT

110.00 7 Z? 9

110.00 19 0 40

DISTANCE $00.871

LOL Z34,20 VL Z5.97T GAL -.10 4ZL 92.44 HCA Z48.97 _NA 122.07 ECC .Z)lOZ INC Z.6AI8 Vl 29.459

LOP 121.75 vP 37.214 G4P 11.26 AZP 89.03 TAL 100,61 TAP 69.18 RCA 94.48 APO 151,25 V2 55.29T

GP -6.72 ZAL 96.97 ZAP 168.01 ETS 326.14 ZAE 151.89 ETE 189.99 ZAC 73.42 [TC 265.17 CLP-ITD.05

DLA -Z.O9 RAL J33.73 RA0 6547.9 VEL 1J,633 PTH 2.04 VHP ?.A92 DPA J3.ZO RAP J54.26 ECC 1.1294

L-J TJN_ JNJ LAT |MJ LONG |NJ RT _8C |NJ AZMTH JNJ TIM( PO CST TIN |NJ 2 LAT JNJ 2 L(_IG

Z067._3 ol9.74 32._9 34_.24 113.85 5 35 |3 JdA?.D -IZ.36 _5.28

A840.31 19.12 Z09.18 349.90 68.?J J? 48 53 d2dD.3 16.66 ZD_.�A

|607.?7 -26,69 11.86 346.72 119.19 6 51 16 1107.8 -15.12 5.64

4S74.81 ZO.O5 169.34 349.51 67.35 19 6 26 3974.8 16.81 182.06

|_O|,1| -19.O_ 335.8? 34 7.40 118.91 ? 95 90 1001.1 -|5.07 349.04

4354,T3 T2,52 |?|.dO 346.19 63.96 TO f9 14 _7_4.2 18.79 164.15

MIO-COURK £XI_CUTION ACCURACY ORBIT O£T£R/4[NATION ACCuRaCY

8GT _2T9.4 SGR 425.2 SG3 160.9 6Y 1975,6 SN 168.0 SS $91.4

RRT .4000 RRF .3969 RTr ,6967 CRT -.9785 CRS .9029 CST -.9665

9r._ f1142.5 RZ3 .0663 RI9 .6968 LSA 2071.7 NSA 1fla.4 SSA 30,5

SGI 5226.2 SG2 387.6 THA 1.87 ELI 1990.9 ELZ 95.0 ALF 172.43

OX_F[R£NTfAL CORm[Cy|ON$

ro¢-1.1816 rRA -.0017 T¢3-4.4610 8_U |.T|03

ROC .1717 l_A ,1042 RC3 -.3893 FA_ .03114

FO£ -.5791 rRA .5038 FC$-1.9665 ASP 16426

8OE |.2941MA .1042 8C3 6.4936 FSP o516

LAUNCH DATE NAY 19 1964 FLIG44T TIN_ I72.00 ARRIVAL DATE t4_v 5 1964

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 107.48 LAP 2.58

RC |76.098 GL -19.02

PLAN(_TO_ENTR2C _ONIC

C) 14,180 YHL 3.776

_NCH AZNTH LNCH T|M[

90.00 5 2A S1

90.OO 16 31 1

100o00 6 44 34

10(3.00 17 94 O

110.00 ? 4_ A

llO.O0 16 _ 56

OISTANCE S04.316

L_. _34.Z0 VL 25._ZO GAL .34 AZL 92.72 P_.A 151.61 S_4A

LOP 12_.00 VP 37.237 GAP 11,_O AZP 69.|5 TAL !78.69 TAP

6P -6.43 ZAL 63.29 ZAP 168.85 (TS 326.66 ZA( 131.91 (T(

12Z.93 ECC .23441 INC 2.7Z38 V| 29.459

_).71RCA 93.81APO 151.26 V2 55.Z59

165.30 ZAC 74.26 [TC 262.69 CLP-|?0.8?

DLA -3.49 RAL 137.15 tA0 8_$7.6 VEL !1.646 PTH 2.04 VHP ?.655 OPA 12.87

L-| TII_ |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ T|N_ PO CST TIM

L_026,62 -14,61 30.04 352.70 114,S0 5 58 40 1418.6

4869.31 _0._10 212.39 354.D1 69.83 17 52 31 4289.3

1772o47 -1S,58 10.68 392,26 119.64 7 14 9 1171.5

4621.6_ 21.23 192.32 353,62 66.47 19 11 J 4021.7

136_.59 -|6,0_ 334.02 350._2 119._9 8 19 14 969.9

4396.37 23,76 174.03 362.43 64.(_ ZO 19 19 3796.4

DIFFERENTIAL CCI_I_[¢TION9

TOE-1.3669 TRA .1679 TC3-6o3760 6AU 1._197

RDE .1787 RR_ .1J52 RC3 -.$670 FAU ,D_9|T

FOE -.9869 _RA ._499 FC3-|,7666 88P J6398

8DE J.4DDO BRA ,T_I_3 BC3 6._69 FSP -304

N|O-C_)ItN[ £X[CUT|ON ACCURACY

_GT 3_67o8 _ 4_3,4 863 |96°2

RRT .3846 R_r .3576 RTF ,8976

_68 5T_4,9 RT3 .0309 RI3 .897J

$GJ _ZTq).J $GT 395.9 T_A J.?O

RAP 136.72 ECC 1.2556

INJ Z LAT INJ Z _ONG

-11.Z_ 25.0_

17.57 ZOA.9_

-11.g0 3.?a

18.14 184.91

-15.95 547.2?

Z0.17 166.?_

ORBIT D£T[RNINAT|ON ACCURACY

ST 2JJI,9 SR 176.J $$ 612.0

CRT °.9669 CR$ .$910 CST -.9726

LSA 22J0.7 NSA 19T.1 $$A 29.*

_LI 2125.8 _L2 65.5 ALF 17Z.78

1969



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH OAT[ NAY 16 19G4 FLIGNT TIN( |•4.00 ARR|VAL 0ATE NOV 5 LgG4

H[LI OCEHTRZC CONIC

RL 151.25 LAL -.00

Re 10•.4• LAP •.•1

mc 1••.906 OL -19.•3

PLANI[TO_[nYRIC C_41C

C_ 14,•4• VHL 5,840

L_CH 4ZN?H L_4_H Tim[ L-I TZ)K INJ LAT

90.00 5 41 54 1tt).05 -13.t5

90.00 |G )4 5• 4939.JS •1.44

100.00 • 7 ST 1•19.0• -14,58

_00.00 ]7 5_ r_0 4SGS*4Z Z•.4|

110.00 8 10 5R 1540.•• -17.05

110.00 19 i1 39 4439.43 •5.00

01FF(R(nTIAL C(_'R(CTI(_£9

TD[-1.5010 TRA .3695 TCA-l.••33 BAU 1.••18

RO[ .196d RRA .JZ56 RC3 -.344• FAU .OZ?dO

FO( -.e009 FRA .59•1 FC3-|.6083 8SP 16739

80( l.•JZe MA .4092 8C3 6,2329 fSP -492

0I•YANC[ 51•.133

LOL Z34.•0 VL •5.964 GAL .86 AZL 9•.80 NCA •$5,07 aNA

LOP 1•9.•5 VP 37,199 GAP |1.94 AZP 69.•8 TAL IT7.17 TAP

GP -6.1• ZAL 99.59 RAP 169,66 iT• 325.•6 ZA[ J3|,95 iT[

J••,Zl (CC .Z3810 JMC •.8028 vJ 29.459

• •.24 RCA 93.11 4PO 151.30 VZ 35.260

J65.09 ZAC •4.93 [TC •6•,13 CLP-I?J.69

OLA -4.96 RAL 140.$0 RAO 656•.6 V(L 1|.61_1PTH •.05 VHP •.626 0PA 1Z.46 RAP 139.18 (CC 1,2427

1NJ _OS_ INJ RT AaC INJ AZNTH INJ TIWAE

• Y.�Z 356.46 115.05 6 •• •

2J5,60 )56.31 •1.04 J• 56 51

9,71 )56.00 116.39 7 16 55

195,39 357.93 69,66 19 15 59

3f•.36 )54.63 120.09 8 )• 38

|7•,?e 156.78 •5.89 •0 25 36

Ni0-G0_S( [XI[Cu/ION ACCURACY

SGT 5)10,5 •Tdl 4••.) •_3 15•,5

RRT .3307 RRIr .3•35 RTF .•992

SG6 5327,• R•3 .0259 RI) .•991

SG| 5312.4 SC,Z 403.1 THA 1.53

POC•T TiN INJ • L*T INJ 2 LCNG

1393.0 -10.16 20.98

4)39.2 18.65 Z08.03

1138.0 -IO.gZ 1.83

4069.4 19.44 1•7.e_

940.8 -1Z.92 345.68

3639.4 •1.53 169.54

ORBIT O[T[RN|NATION ACCURACY

ST ••50.g SR •63.9 aa 633.0

CRT -.95•5 CRa .6801 CST *.9•7•

LSA •350.4 MSA 151.• as4 •8,3

ELI ••••.3 EL• 91.3 ALF 1?3.11

LA_,H OAT[ nAY ]5 |_NS4 FLIGHT TIN[ 17•.00 ARRIVAL DATE NOV 7 |964

HELX(X[NTRIC CONIC

RL 151.•_ LAL -.00

RP 101.47 LAP 2.9•

RC 179.855 GL -19.31

PLAN(TOC[N•R|C CONIC

C3 15.3S9 VHL $.919

LNCH 4ZMY_ LN_N TIN(

90.00 • 1£ 45

eO.00 1• $9 •A

100.00 • 31 9

lO0.0O 19 • 40

110.00 0 3E 46

11D.00 19 I? 3•

DISrAK( 517.719

_(_. Z34,Z0 V_ •5.009 GAL 1.45 AZL 6•.86 I,*X:A 256.31 SNA 121.69 (CC .•4Zl1

LOP 132.50 VP 37.160 GAP 12.26 AZP 89.42 YAL 175.46 TAP 73.•8 RCA 92.36

GP -5.f4 2AL 65.99 ZAP 1/'0.44 [T$ 325.3• ZA[ 111,99 (?( 164.88 ZAC ?5.5•

OLA -6.17 RAL 144.0• RAO 6567.6 V(_ 11.594 PTH Z.0• VHP 8.0110PA 12.0•

L-I TiN( |NJ LAY _NJ LONG INJ RY AaC INJ AZMTH INJ T|N( PC) CST TIM

|9•O.•$ -J).•J 26,01 .40 115.52 • 45 25 13•0.•

4P69.G5 •Z,$2 218.91 2.8_ 72.36 18 1 34 4)89.6

1707.77 -13.66 •.93 $59.92 11•,65 ? 59 3• JIG?.8

471•,83 23.5• 198,56 2,44 71.00 19 ZJ |8 411•,8

1515.J1 -19.16 350,99 )56.50 120.54 8 5• 5• 9|5.1

4495.•6 •G.19 179.63 1.11 67.2_ 20 3• Zl 3083.3

0IFF(R(nYIAL C_R(L_rION$

tO(-J.8119 YRA .•004 YC3-9.0210 6AU 1.2390

R0( .1951RRA .1355 RC3 -.3190 FAU .0•573

?DE -.t153 FRA .63|| FC3-1.4506 6aP 16910

80[ 1.131a BRA .•155 6C3 9.0F95 tap -482

N|O-C,_[ [Xi[Cu?ION ACCURACY

SGT 5_53.4 SGR dZ$.4 $G) 146.8

ART ,2966 _ °2865 RTF -�O•O

at,,,,8 531'0.• R•) .O•O$ RI) .9021

6G1 5355.0 aG2 409.0 THA 1._•

INC _.••94 VI Z9.459

APO 151.40 V• 35.•60

[TC 26J.G6 CLPoJ•Z.50

RAP 141.•4 (CO I.•528

ZNJ • LAT |NJ Z LONG

-9,17 19.12

19.89 •11,22

-9.95 .11

ZO,?l 190.89

-1J,99 344,••

22.•• 1•2.04

ORBIT O[T[RNINAT|ON ACCURACY

aT •3••.4 aR 29|.3 SS 652,5

CRT -.9464 CRS .8•Z3 CST -.9819

L5A 246•.Z NSA 151._ $_A 26.9

ELI •40_._ EL• 93.6 ALF 173.40

L_UNCH OAT[ NAY 15 1964

H_LIOC(NTRIC CC_dIC

RL 151.25 _AL -.00

• P 10•.48 L4P 7.9•

MC 18|.704 GL -19.•9

PL_NI[YO_ENYRIC CONIC

C3 16.1•9 VNL 4.01•

LNCH 4ZMT_ LNCH TIM([

$0. OO • 36 15

90.00 14 4• 35

100.00 • 54 Z

100.00 11 • 30

110.00 6 54 8

llO.00 19 •3 33

FLIGHY TIN( 1?8.00

DISIANC( 526.271

LOt. •34.Z0 VL 25.•55 GAL •.03 AZL 9•.95 HCA •61.56 S_A

LOP 135.15 VP 37.12• GAP 1•.65 AZP 89.57 TAL 1?3.75 _AP

G? -5.1Z ZAL 82.•3 ZAP 171.19 [Y$ 321.08 ZA( J$•.OJ (T[

4RRIVAL OAT( NOV 9 1964

121,58 (CC .Z4•4• INC Z.9542 VI •9,456

• 5.52 RC4 91.61 AI_C) J51.54 v• 35,259

184.69 ZAC 76.Z1ETC •61,18 CLP-I•3.AO

0LA -•.43 RAL 147.55 RA0 •5•?.6 v(_ 11.••? PTH •,0? VHP

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZNYH INJ T|M[

1931.97 -i1.9• 24._3 4.49 115.90 • 8 Z?

_040.59 •3.53 2•2.30 •.45 13.•• 18 6 _S

1461.04 -12.83 5,34 3.99 117.23 8 •• 3

47•a.•4 24,5• •OI,92 ?.11 ?•.4| 1_ 26 _•

1492.66 -15.39 349,63 2.52 IZ0.91 9 19 1

4527.68 Z?.33 182.56 G.O• 66.6• •O 59 ZO

OZFF(RENTIAL C(31_R(C?IONa N|0-COUR_[ (XI[CuT|OI ACCURACY

T0[-1.•426 YRA .9•40 TC3-5,?707 6AU 1.2460 SOT 5391,9 IrA 428.9 503 145.2

NO( .•O5J RRA .1447 RC3 -.29•| FAU .024|3 ART .Z•24 _ .•536 RTF .9051

FD( -.6Z90 FRA .6?•3 FC3-1,•913 66P 17073 S_ 3406.9 R_3 .0154 Rl) .905•

80( 1.7546 MA ,931_ 6C3 5.7761 F•P -473 ._1 5393.1 $GZ 413,6 THA 1.20

LAUNCH OAT( NAY 15 19414 FLIGHT TiN( 180.00

H(LI_(NTRIC C(_|C OZ••A_( 5_6.765

RL 151.Z5 LAL -.OO _4_. J_4.tO VL _5,?0• GA_ _,95 AZL 93,03 _ _•4.91 _ldlA

RP 107.48 LAP 3,01 LOP 159.00 V? 37.0_4 GAP 13.06 AZP 99,73 TAL 17•.05 TAP

RC 183.533 GL -19.15 ;P -3,53 ZAL 76.11 ZAP 1TI.91 (TS 319.26 ZA[ 15•.04 (T(

PLA_TO_NYR|C CONIC

C3 ]•.OR2 VH_ 4.153 DLA -6.S1 #A_ 1)0.1HI RaO 6667.7 Vt[L 1_.767 PTH 2,08 YHP

LNCH AZNTH LN_H ?il4_ L-_ T|lA_ INJ _AT |NJ lONG ;NJ RT AaC |NJ AZIATH _NJ TiM(

_O.00 • 59 I? I_07.10 -11.1_ _,l_ 8.?i 116.21 • 51 4

_0.00 J• 4Y 4 50_1.?$ _4,45 2_5.76 12.25 ?5.2• 16 11 5•

100.00 a 19 £7 16_1.19 -1£.11 4,011 6.19 117.54 8 44 5

lO0.OO 18 1_ _1, 4613.91 25.53 1_Ol.15 11.9_ 73.tl 19 32 52

110.00 9 15 9 1474,35 -14.74 346,59 6.6? 121._ 6 59 43

110.00 19 30 23 4572.S0 _9,40 195,_2 10.88 70.13 _ 46 33

OJFF[RI[NTIAL CCRR[CT/ON6 MZ0-C, OtM_I[ [XECuT|ON ACCURACY

TD[-I.�ISR ?RA 1.01t43 TC5-5.4?lt 6AU 1,_3J0 9GT 3419,? aGAt 4_8.9 SG3 141.5

RO( .t14S lIRA ,153_ RC3 -,L_I$8 FAU .0_S£ ART .£_61 Rift ,ZL_01RTF .90?6

rO( -,44OO FRA .7141 FC3-1.1411 6aP 17145 I_ 5636,$ R_3 ,0121 RI) .90?9

DO( 1.9794 6RA 1.0753 PC3 5.4779 FaP -460 SGI 5420,6 $02 417.4 THA 1.04

8.•05 dPA 11.51 RAP 144.08 (CC 1._634

PO C•Y TIM INJ 2 LAT INJ • LONG

1532.0 -8.28 17,48

4440.6 21.08 214.49

1081.1 -9.08 358.60

4166.• •1.93 194,01

692.9 -11.J8 545.06

39•7.• •4.18 1•4.83

_R81T D(T(RNIMATION ACCURACY

5Y 25]5.5 SR 299.Z $S 6•8.9

CRT -.9356 CRS .8648 CST -.9833

L$A •615,5 N•A 15•,6 $SA •5.5

(LI 2531,0 (L• ]_g.0 ALF 173.64

ARRIVAL 0AT( NOv 11 J964

|21._• (CC ,•SJZl INC 3.02•8 vl _9.439

?•.8• RCA 90.81APO 15J.75 v• 35.Z58

184,5• ZAC ?•.64 £TC •60.•Z CLPoI•4.09

6.41• 0PA 10.95 RAP + 146.51 (CC i.28JJ

I_CST TIM INJ Z LAY INJ • LONG

1307,I -•.51 1•.0•

4491,9 ZZ,ZO •17.82

1058.2 -•.33 35•.3J

4215.9 •3,D8 197.•]

6•4,4 -10,50 $42.05

39?Z,5 25,43 17•.7J

(3RSIT DET(RNINAYION ACCUR4CY

ST •628.6 aR 30?,• $$ 681.1

CRY -.9•51 CRS .85•5 CSt -.99•8

L$A •?•8.2 N�A 155.Z $$A •4.0

ill _643.9 (L• J16.0 4LF 173.82

1990



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUNCH DATE NAY 15 19G4 FLIGHT T|III: 18Z.D0 ARRIVAL 0AT[ NOV 13 1961

N[LIOC[NTmlC CCI4IC

NL 151.Z5 LAL -.DO

RP 107.49 LAP 3.10

MC 188,341 GL -18.11

PLAN_TC_[NTRIC C(_IIC

C3 II,ZSD VHL 4.271

LNCH AZNTH L_H TIN[

90.DO 7 11 4J

90.00 16 51 51

J0O.O0 G 38 14

100,00 18 17 58

110.00 9 35 36

110,00 19 37 6

0/$TANC[ 534.155

LOt. Z34.ZO YL 15.649 GAL 3.19 AZL 93.10 H(A 188.05 SNA 110.97 [CC .15637 INC 3.1007 Vl 19.4S9

LOP |41.IS VP 37.045 GAP 13.43 AZP 09.89 TAL 170.36 TAP 78.41 RCA 89.96 APO |51.9R VZ 35.156

GP -5.33 ZAL 75.07 ZAP ITl.(_ ITS 514.93 ZA[ 132.07 [T[ 184.38 ZAC 77,43 [TC 280.27 CLP-174,88

OLA -9.71 RAL 154.40 RAO $567.7 VEL 11.818 PYH 2.09 VHP 8.63Z OPA 10.34 RAP 148.93 [CC 1.3002

L-I YIM_ IN| LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIN{ PO CST TIM IN| Z LAT IMJ Z LONG

]888o38 -J0+49 ZJ.I_ 13°04 IJ6.45 7 53 7 J288.4 -8.88 14.89

5141.91 IS._lO 129.18 17.17 78,84 18 17 33 4542.9 23.24 221.21

1139.40 -lI.�Z Z,U 11.50 |17.77 9 5 34 1059.4 -?.?I $56.16

4885.12 I8.4Z Z08.54 16.88 75,48 19 39 3 4265.1 24.18 200.46

1458.77 -14.23 347.78 10.92 IZl.41 9 59 56 859.8 -9.96 341.27

4817.52 29°40 IIMI.74 15.87 7|.73 ZO 54 _ 4017.5 _6.63 180.68

OIIBIT O[T[RMINATION ACCURACY

ST 2734.7 SR 315.0 8S 691.4

CRT -.9|59 CR3 .8522 CST -.9899

LSA 2854.0 NSA 158.1 5SA 22._

[LI 2749.9 [L2 125.7 ALF 173.97

OZFF[R[NTIAL CONR[CTICIq8

T0[-1.9983 TRA 1,3114 TC3-5.1469 8_J 1.2583

RO£ .Z196 RRA .180? RC$ -.1353 FJU ,OZIOI

to( -.8524 _RA .7554 FC3 -.9971 8_ I?IK

80[ 2.0094 (IRA 1.3142 8C3 5.1523 FIR -451

NI0-COt.MS4[ [XI[CuTION ACCURACY

8GT 5449.7 8GR 427.9 SG) 137.9

R_T .19_O _ .1852 RT_ .9112

SG8 5468.5 R23 .0084 R13 .9112

_1 3430.4 $GI 419.8 THA .87

LAUNCH OAT[ NAY 15 1964 FLI_'4T TIN[ 184.00 ARRIVAL OAT[ NOv 15 1984

HtLIO([NTRIC CONIC

RL /SI.Z5 LAL -.00

RP 107.50 LAP 3.17

RC ]97.13f GL -il,il

PLAI_TO(ENTRIC CONIC

C3 ]8.817 VHL 4.4_O

LNCH AZNTH L_H TZN_

90.00 7 43 19

90.00 J8 58 5I

100,00 8 58 18

]00.00 18 23 35

ltO,O0 9 55 L_

_10.00 19 43 5t

L_. 234.ZO VL

LOP 145.50 VP

GP -5,IO ZAL

01$TAIK[ 539.676

25.597 GAL 3.96 AZL 93.17 HCA 271.30 _A

37.008 GAP |3.88 AZP _0,07 TAL 1(_,88 TAP

71.83 ZAP 173.24 [T$ 310.88 ZA( J$Z,J0 EYE

120.68 [CC .26197 INC 3.1732 VI 29.459

79.98 RCA 89.06 APO 152.29 vZ 55.253

184.21 ZAC 78.08 [TC 259.85 CLP-1?5.67

OLA -10.74 RAL 157.74 RAO 8587.8 Vff.L 11.875 PTH _.11 VHP 8.887 OPA 9.68

L-I TIN( INJ LAT ZNJ LCNG ZNJ RT AsC |NJ AZNTH INJ TIM( PO C$T TIM

1871_.03 -9.91 Z0.73 17.45 116.83 8 14 29 1270.0

5193.82 28.04 131.81 12.19 78.43 18 E3 26 4595.8

1814,91 -11.08 Z.15 18.89 117.95 9 28 23 1024.9

4914.17 17.21 Ill.97 21.90 77.12 19 45 29 4314.Z

1449.30 -13.85 347.19 |5.25 121.57 ]O 19 32 849.3

4881.54 50.51 191.9_ Z0.97 73.41 21 I 4Z 4081.5

OZFFERENTI4L CONffi[CTIOIS

YO[-Z.I$O! TRA 1.5784 TC3-4.7973 8AU 1.2599

ROE .2441RRA .18_0 RC3 -,_071FAU .01953

gO[ -.6844 FRA .7885 FC3 -.8623 BSP 174_4

80£ Z.J440 BRA 1.5871 8C3 4.80|7 FSP -441

MIO-¢_3UR_[ EX[CUTION ACC@RACy

8GT 5474.8 sGR 428.3 SG3 134.4

RR'T .1573 RRF .1499 RTF .9148

8_ 5491.4 R2_ ._53 R|5 .9J48

SGI 3AT_.Z $GZ 420.9 T_A .71

RAP 151,33 £CC 1.3250

IN| 2 LAT INJ Z LONG

-8.34 13.96

24.19 214.84

-7.Z3 355.45

25.16 Z03.76

-9.58 340.70

17.7_ 183.68

ORBIT 0[T[RMINAT|ON ACCURACY

ST 2827.3 SR 312.6 SS 701.3

CRT -.9078 CR$ .8481 CST -.9916

LSA 2926.5 MSA 161,3 S$A 2J.Z

ILl 184_.S [LZ 154.6 ALr I74.07

LA_MCH DATE MAY 15 1984

HELI O<:[MTR]C CONIC

IL 151.25 LAL -.OO

RP 107.51 LAP 5.14

RC J_8.902 O_ *IB.2J

PLANCTO_[NTRIC CONIC

C3 ZI.Z7_ VHL 4.613

LNCH AZHTH LNCH TJ_q[

90.00 8 4 4

90.00 17 Z 9

100.O0 9 19 Z9

I00.00 18 29 14

110.00 10 14 Zl

110,00 19 51 2

FLIGHT YJN_ 186.00 ARR|V4L DATE NOV J7 J9_4

OISTANC[ 545.041

LO4. 234.20 VL 25.546 GAL 4.86 /t_ 93.25 HCA 274.55 SMA 120.39 [CC .28808 JNC 3.2459 vI _9.459

LOP 148.75 vP _8.987 GAP 14.31 AZP 90.28 TAL 167.01 TAP 81.58 RCA 88.12 470 152.66 v2 35.149

GP -_.05 ZAL 68.30 ZJP 173.83 ITS 305.98 ZA[ 132.12 [T£ J84.08 ZAC 78o70 [TC 259.44 CLP-J?6.45

OLA -11.68 R4L ]81.00 RAO 8587.9 V[L 11.944 PTH Z.13 VHP 9.119 OPA 8.99 R4P 155.72 [CO 1.5501

L-J TIM_ IN| LAT INJ LONG IN| RT A$C |NJ AZNTH |NJ TII4t[ PO CST TIM IN| 2 LAT INJ Z LONG

1858.18 -9.63 Z0.05 21.92 116.76 8 35 Z 1258.Z -5.96 13.19

5244.Z8 28.(H_ Z38._8 27.28 80.14 18 29 35 4644.3 25.04 228.09

1614.85 -10.74 1.38 11.34 118.01 9 46 24 1014.8 -6.90 354.89

4961.89 27.90 215.42 27.02 78,81 19 51 ? 4362.9 26°07 E07.I0

1443.O5 -|3.63 348.85 19.84 111.66 |0 38 24 843.0 -9.54 540.$T

4707.42 $1.15 195.16 23.16 75.16 21 9 29 4107.4 28.80 186.75

DIFF[R[NTIAL CCIIRECTION$

r0[-2.2621 TRA 1.8628 TC3-4,4123 8AU 1.Z591

ROE .2605 eRA .1721RC3 -.1795 FAU .OlB03

FOE -.6740 FRA .8407 FC3 -.733_ 8SP 17431

80[ 2.2771 _QA 1.87Oe _C3 4.42_0 rSVP -d28

NiO-COURS£ [XJ[CuTION ACCURACY _IOlT 0ETERN|NATION ACCURACY

SGT 5488.3 8GR 424.0 5¢3 ]30,9 ST 2900.4 SR 330.1 S$ 706.5

RRT .1214 + .1|54 RIF .9178 CRT -.9001 CRS ,8440 CST -.99E9

$C_ 3504.7 RZ3 .0033 R|3 .9178 LSA 2998.? NSA I85.E 894 19.9

$Gl 5488.8 SG2 419.9 THA .54 ILl 2915.6 [LZ 143.0 ALF 174.14

LAUNCH OAT[ NAY 15 1984 FLIGHT TIH[ 1118.00 ARRIVAL OAT[ NOV 19 1964

HELIOCENTRIC CONIC

R_ 151.25 LAL -.00

RP 107.52 LAP 3.29

RC 190.853 GL -]7,75

PLAN_TO([NTRIC CONIC

C3 13.132 VHL 4.810

LNCN AZNTH LN(H T|N_

/_P.O0 8 23 50

90.00 17 7 37

100.00 9 38 44

lo0.o0 18 35 _4

110.00 10 31 l?

110.00 18 58 11

OIFFERENTIAL CONRI[CTIONS

TO[-2.401e TRA 2.1577 TC3-4.0_00 8AU 1.2588

ROE .1784 RRA .|758 Re3 -.1535 FAU .014_7

• O[ -.6857 FRA .8834_ FC3 -.Gill 8SP 17549

80£ E.4J87 BRA 2.]649 8C3 4.0530 FSP -4L)O

OISTANC[ 530.341

LCq. 234._O VL 15.495 GAL 5.40 AZL 93.32 HCA 277.79 SHA 1_0.1! [CO .27475 INC 3.3195 vl 29,459

LOP 151.00 VP _.928 GAP 14.79 AZP _0.45 TAb 18_.38 TAP 83.15 RCA 87.11 APO |53.11 VZ 35.245

GP -4.9I ZAL 85.09 ZAP 174.38 [T8 300.0| ZA[ 132.13 [T[ 185.95 ZAC 79.52 [TC 259.05 CLP-J?T.24

OLA -11,52 RAL 184.|7 RAO 8587.9 Vl[L 12.015 PTH 2.15 VHP 9.590 OPA 8.28 RAP 158.08 [CC |._825

L-| TIM( IN| LAT |NJ LONG IN| RT ASC |NJ AZNTH IN| TZl4( PC) CST TIM IN| 2 LAT |NJ Z LONG

18_O.91 -9.41 19.63 ZG.42 118.83 8 54 40 1250.9 -5.73 11.88

9294.|0 17.El 13_.93 31.41 81.84 18 35 51 4_94.1 25.80 131.54

1109.41 -]0.58 I.ZG 25.82 118.13 10 5 35 1009.4 -6.72 354.58

SO]0.89 18.49 118.88 32.18 80.54 19 58 55 4411.0 28.89 110.44

1441.01 -1_.58 348.73 t4.05 IZl.68 10 56 28 841.0 -9.ZT 340.2_

4781,00 31.88 198.43 31.40 7G,98 21 17 23 4152,0 29.76 ]89.86

H|O-COJR_I[ [_[CUTION ACCURAC_ OftBIT DET[R_/NATION ACCURAC_

_GT 5504.8 $GR 421.0 $83 127.6 ST 2985.1 SR 537,1 SS 7]].4

RflT ,0842 RRIr .0?92 RTF ,92|7 CRT -.8945 CRS .8420 C$T -.9940

SG8 5510.9 _3 .0012 RI3 .92J7 LSA 3065.2 MSA 168.6 $SA J8.7

SGI 5505.0 $GZ 419.5 T_A .37 ILl 2980.5 [L2 150.1 ALF |74.|8
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19641

LAUNCH OAT[ NAY 15 19GA FAX;H? TIN[ 180.00 ARRIV4L DATE NOV Zi 1964

N[LIOCENTRIC CONIC

RL I|I.|S LAL -.00 LOL _4,Z0 VL

RP IOT.S4 LAP 3.35 LOP 155.ZS VP

lC 111.313 GL -IY.Z4 GP -4.80 ZAL

PLAN[TO¢[NTRIC CC_IIC

C$ £5.$31VNL $.058

LNCH AZNTN LNCFF TIN[

90.OO 8 4Z 31

90.00 17 13 18

IOO.00 6 54 56

lO0.O0 18 41 34

I10.00 10 48 _HI

JlO,O0 ZO S £4

DIFF[R[NTIAL C_IIIIrI[CTIC_¢Ib

T_-8.s46o TRA t.4_'oo TC3-3.0768 8_ 1.Z557
ROE ._880 RNA .177t RC3 -.1193 FAU .01531

FOE -.i871 FRA .9Z84 FC3 -.SID8 8V 17844

DO[ ,.8634 (IRA ,,4704 K3 3,6788 F_P -411

01STANC£ 555.560

Z§.445 GAL 6.1_ AZL 83.38 HCA Z81.04 SNA 119.84 [CC .Z8189 INC $.$938 Vl Z9.439

36,888 GAP 15.31 AZP 80.65 TAL 163.7, TAP 84.?6 RCA 86.64 APO 153.63 VZ 35.14D

$Z.0t tap 174.81 [T9 888.86 ZA[ 138.14 [Y[ 183.81 ZAC 79.84 ETC 158.68 CLP-178.03

OLA -13.18 RAL 167.tt NAG 6S_D.O Vt[L lt.ltl PTH Z.l ? VNP 8.683 OPA ?.50 RAP 158.43 [CC 1.410Z

L-| TIN[ ]NJ LAT INJ LONG |NJ RT AJ_ INJ AZNTH INJ T|I4E PO CST TIN INJ Z LAT INJ Z LONG

1848.14 -8.33 18.48 30.84 116.86 9 13 19 1Z46.Z -5.65 11.?3

5343.11 17.63 843.43 37.56 |3.36 18 48 ZI 4743.1 ,6.45 134.98

1608.18 -10.38 l.tO 30.3] 118.14 10 13 44 1008.1 -6.68 354.51

5058.44 Z8.87 ,tt._l_ 3?.37 88.88 tO 5 53 4438.4 ,7.60 113.?9

1443.Z0 -13.44 348,83 18.48 111.65 11 13 38 843.Z -8.35 340.38

4?86.15 38.31 ZOI.?Z 38.88 78.81 Zl 15 ZO 4186.1 30.63 193.01

NI0-C_I_I_[ [tt/rCWT|(_4 ACCURACY ORB|T 0ETERNINA?ION ACCURACY

_T 5513.3 JGR 417.4 863 184.3 ST 3015.4 SR 343.6 $S 714.9

RRF .0400 NNsr .0483 RTF .9856 CRT -.8884 CRS .8407 CSY -.8949

SCAI 5531.} RZ3 -.0003 RI3 .9256 _SA 3113.Z NSA 171.8 $$A 17.6

861 5S15.5 _ 416.8 THA .tO ELI )030.8 ELZ 136.3 ALF 174.10

LAUNCH DATE NaY 18 1864 FLIGHT TIN[ 19Z.00 ARRIVAL DATE NOV Z3 1864

H(L IOCKNYRI C CONIC

RL 1S1.£9 LAL -.00

RP 107.93 LAP 3.38

RC 184.084 Gt -ii.i8

PLANE ?OCrNTRJ C COLIC

C3 ,8.,31 YHt. S.313

LNC_ AZNTH LNCH TJN[

90.00 8 0 4

80.00 17 18 8

1OO.OO 10 14 ,

IO0,00 18 47 3,

1|0.00 11 S 44

llO.O0 LPO 1J_ 4D

O IFIr[REN? JML CQIR[C T IO_l

TO[-,.6830 TRA ,.8007 TC3-3.3088 8AU I .,499

ROE .3184 RRA .1780 RC3 -.1071 fAU .01AOt

TOE -.?08F FRA .8748 FC3 -.4300 88P 177_3

8DE ,.F118 lIRA ,.8083 8C3 3.3117 FSP -AOZ

OlSTANC[ SgO.?08

LOI. rJA.ZO VL 85.387 GAL 7.01 AZL 83,47 HCA ZSd.Z8 _Aa 118.57 [CC .88881 INC

_ 13_.S0 VP 34_._S0 GAP 15.84 AZP 80.88 TAL 161.11 TAP 86.39 RCA 84.80 APO

GP -4.88 tAL 58.09 tap 175.17 ITS t84,43 ZAE 13Z.13 [T[ 183,?1 ZAC 80.35 [TC

3.4688 VI Z9.459

ISA.Z3 VZ 35.Z34

,S8.33 CLP-178.83

OLA -13.85 RAL 170.18 RA0 8St_l.I V[L lZ.Z3J PTH t._0 VNP 8.889 OPA 6.71 RAP 160.76 ECC 2.4646

L-I TIN[ |NJ LA? INJ _ INJ RT ASC INJ AZNTH |NJ TIN[ PO CST TIN 1NJ Z LAT INJ Z LONG

ItSO.O? -8._kl 18.58 35.48 1|8.84 8 _0 34 1130.1 -$.71 12.84

5381.18 _7.88 148.83 4t.?l 83.87 18 4_ 0 4791.Z Z?.O0 Z38.39

1811.44 -I0.83 I.M 34.S0 118.10 1_ 40 33 1011.A -6.78 354.7D

3103.07 t8.35 t_5.74 41.58 84.03 L_O IJ 3_ 4505.1 IS.Z, Z]?.IZ

1448.48 -13.88 347.t0 38.80 11J.36 11 18 54 848.5 -8.88 340.71

4838.77 33,04 _0S.0I 41.8_ 80.?0 21 33 ZO 4138.8 31.40 186.17

N|0-C_U_I[ [Ki[CuTIOi ACCURACY _RSIT 0[T[RN|NA Tl_J ACCURACY

$GT 35£1.8 _,N 413.1 SG3 111.1 ST 3031.Z St# 349.5 S$ 717.5

RRT .0088 RRIF o0051RTF °9188 CRT -.8853 CR$ .840_ CST -.9957

SG8 5537.0 RZ3 -.0013 R13 .8286 LSA 3148.8 NSA 174.7 SSA 16.7

861 3511.6 6GZ 413.1 YHA .D3 ELI 306T.9 [LZ 161.7 ALF 174.ZO

LAUNCN DATE NAY J_ 1864 FLIGHT TIN[ 184.00 ARRIVAL DATE NOV 15 ]_64

HELIOCENTRIC CONIC

RL ]_J.Z5 LAL -.O0 LOL 134.20 VL

RP 107.57 LAP 3.38 LOP 161.75 VP

RC 188.784 GL -18.10 GP -4.58 ZAL

PLAN(_TO_ENTR|C CONIC

C3 31.386 YHL 3.603

LNCH AZNTH LNCH TiN[

80.00 8 16 Z7

90.00 I? Z$ 8

]O0.OO iO 30 0

IOO.O0 18 S4 17

I]0.00 11 ,0 50

I10.00 ZO 18 38

DIFFERENTIAL C(3mq[C?lol8

TOE-Z.6387 fXA 3.i5_1 TC3-_.8488 8AAJ 1.83_J3

ROE .34,4 RRA .1781RC3 -.0873 fAU *OIL_

FOE -.?] 8Z rnA 1.0,4, re3 -.3487 8_ 17(_8

80[ Z.e_OZ MA 3.1800 BC3 t.850, FSP -3_0

0ISTANC[ 565.731

tS.348 GAL ?.88 AZL 93.55 HCA 18F.5_ SNA J18.31 ECC .19660 INC

38.811 GAP 18.46 AZP 81.07 ?A_ 160.33 TAP 88.05 RCA 83.66 APO

96.31 tap 173.40 [?S _F4.80 ZAE 13_.11E?E 183.60 ZAC 61.16 ETC

3.5461 vt zg.458

154.93 VZ 35.ZZ_

_56.01 CLP-178.64

OLA -14.53 RAL 17Z.88 RA0 65M.3 YEA 11.3_0 PTH Z.t3 VHP 10,341 OPA 5.90 RAP 163.07 ECC 1.3167

L-I TIRE INJ LAT INJ LONG JNJ IT ASC |NJ AZNTN INJ TIN[ PO CST TIN INJ _ LAT JNJ Z LONG

1856.30 -8.57 18,84 38.85 116.78 9 47 23 1136.3 -5.81 13.18

3438.81 18.17 Z$0,35 47.83 86.88 18 55 47 4838.Z Z?.45 141.76

1618.87 -10.87 1.81 38.Z? 118.0Z I0 56 38 1018.0 -7.04 355.12

3130.77 t8.8, t_.Jl 47.73 83.81 Z0 '0 8 4550.8 _8.73 ZZO.4_

14_8.74 -14.tt _47.7? 37.30 ItI.4Z 11 43 10 839.7 -8.86 341.17

488E.77 33.47 _0_,30 47.17 8Z._[_ Zl 41 19 4ZSZ.8 3Z.08 Jg9.34

XJO-_[ [vlrCUT1ol ACCURACY _81T 0(TERNINATION 4CCURACY

_GT 3518.1 SGR A08.3 SG3 118.0 ST 307_.6 S_ 354.3 S$ 716.3

IWtT -.08,5 _ -.03_ RYF .8336 CRT -.881T CRS .8387 CST -.8963

SG8 3534._ d_3 .0015 R13 -.8336 LSA 3170.3 NSA 177.5 SSA 15.8

SGI 5318.1 SC_ 408.] TNA 178.86 ELI 3088.5 ELI 166.4 AkF 174.17

LAUN4_N DAY( NAY 15 l_4 FLIGHT TIN[ I_HI.00 ARRIVAL DATE NOV Z? ]864

HELIOCENTRIC CONIC

RL 151.Z3 LAL -.00

RP 107.60 LAP 3.38

RC 187.48, GL -IS.48

PLAN_TOCENTRIC COlJC

C3 35.105 WAL 5.888

LNCH AZNTH _tqCH TIN(

_0.00 8 31 37

90.00 17 31 IT

l[_.O0 10 44 48

100.00 18 0 46

110.00 11 34 53

i10.00 _0 _? 11

DIFFERgNTIAk C(_QRI[CTIOI8

TOE-,.8885 TRA 3.9,_O TC3-t.6589 8AU 1._453

ROE .3870 RRA .I?_PO RC3 0.08_8 fAU .01143

FOE -.7310 FRA 1.0748 FC3 -._8_O 88P 17775

ODE 3.0109 MA 3.530_ 8C3 ,.6534 FSP -_8,

DISTANCE 870.877

L_q. £3A.tO VL 19.301GML 8.t£ AZL 83.83 H(A Z_.tS SNA 11_.05 [CC .3081_ It_

L(_ 183,00 VP _J6,77_ GAP I?,IO &ZP 81._8 TAL 188.87 TAP 89.74 RCA 8,.37 APO

GP -4.50 ZAL 53.M tAP 175.48 £T8 _.35 ZA£ 131.07 ErE 183.A8 ZAC 81.?? EYE

OLA -13.0_ RAL 179.83 RAO 8SM.4 VI[L 18.S08 PTH _,_8 VHP 10.714 OPA 5.06 RAP

U-I TIN[ INJ LAT |NJ LON_ INJ RT ASC INJ AZNTH ]NJ TIN[ PO CST TIN |NJ Z LAT INJ 2 LONG

18_.78 -8.88 £0.S3 44.40 116.87 I0 Z 44 118_,8 -6.14 13.78

S484.04 88._8 _33.70 SZ.81 88.63 18 , 41 4884.0 ,7.80 E43.D?

1830.58 -11.14 Z.48 45.88 1]?.88 11 II 39 1030.8 -7.41 353.7?

S188.45 _e_.80 83_.48 98.t5 87.34 L_0 Z7 ,Z 4885.4 ,9.14 Z,3.67

1473,75 -14.?Z 348.58 41.87 JZl.Zt II 58 ZT 8?3.8 -10.48 341.DZ

4813.05 33.78 _11.53 5£.St 84.30 Zl 4_ J6 43_5.0 31.68 ZOZ.50

R|0-¢0_8_ [X[CuY/ON ACCURACY CRS|T O[T[RMINATION ACCURACY

8GT SS4_.A I_R 40_.8 SG3 115.0 6T 3088.5 &q 358.6 SS ?Z0.3

RIfT -.0?38 Rift" -.07_0 RTF .838_ CRT -.8784 CR$ .8404 CST -.8868

894_O.I RZ3 .0018 Ri3 -.8353 L3A 3186,S NSA 178.3 $8A ]5.3

861 5345.5 AJGt 401.7 TNA 178.68 ELI 3104.6 ELI ]68.B ALF |?_.JS

3.6184 vl 19.458

133.73 VZ 35.ZZ0

,57.70 CLP 179.S_

]65.35 ECC 1.5777

1881



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH 0AT£ MAY 15 I_NI;4 FLIGht TIN( 11|.00 ARRIVAL OAT(: NOV 29 1944

m[t. IO¢CNVEJ¢ COUIC 013YANCtr )75..464

#L 15|.45 LAb -.00 I,.OL. Z$4.20 VL 25.ES5 GAL 9.42 AZL g$.71 H?A 294.0_ S,MA lle.O0 [CC .31aS?

NP 107.42 tap ).}l LOt e ISa.Z4 VP 16.731 GAP 17.40 AZP 91.5.1 TAt. 157.44 TAP Jl.44 RCA 40.95

#C Jg'e.099 GL -|6.B7 GP -4.41 ZAI. )I.ZI ZAP I75.41 Irys 25_1.70 ZA( |_IZ,Ot IrT[ ]t}.19 ZAC eZ.)?

PL AM(TOC(NYEI( CONI¢

C3 511.4S4 VHL. 4.24| OI,.A *1_J.44 RAL. 174.14 HAD 4564.5 V(b 12.4412 PTN 2.)0 VHP 11.111 OPA 4.22

b_ AZNTH bNR:_ ?IN( L-Z TIN( INJ LAT INJ LONG INJ R? Al_ JNJ AZN?H INJ fINE _OCST TIN

90.00 9 44 )4 1441.21 -10.54 11.$d 41.79 114,S1 10 14 54 I401.2

O0.O0 lY 37 _ 5524.1K) 28.32 Z54.tNS 57.91 tH),Zt IS 9 31 4128,4

100.00 ]0 38 27 1844.08 -11.73 3.,,56 44.D4 117.89 l! 21 53 1046.1

100.00 19 ? IS $248.94 Z9.48 Z$5.45 57.91 99.24 ZO $4 $8 4619.0

]10.00 11 4? 52 1491.11 -15.14 141.94 45.tt 1_0.t) 12 IZ 4) 891.3

J10.00 ZO 34 24 41Nit. S2 34.02 21A.77 )?.?Z 44.)t 21 37 10 4344.5

0|_F(RKNTZAb C,(_(Y|(:_4

T0(o$.1577 TEA $.tZlt

no( ._9_J mlA .1494

rO( -.Y45T tEA 1.1244

eO[ 3.19Z0 B41A 3.9Z90

TC$-Z.ZltZ B_J 1.ZO74

E¢3 -.0541 F_ .OlOZ3

FC3 *.l_4S Bike 17744

4C$ Z.Z491 Fl_ -173

INC $.?140 vl 29.459

470 154.65 V2 35.t13

[TC _?.42 CLP J?_.71

MI0-COORS( (X(CUTICN ACCURACY

SGT 5t06.1 44_ )97.Z SG) 112.1

R/IT -.|]80 REF -.I|I_ ETF .9424

SG8 5522.4 Rt3 .0015 213 -.9424

401 5504.3 sr,_ )94.5 ?HA 17t.52

RAP 167.60 [CC 1.6A93

|NJ Z LAT JNJ 2 LO?qG

-6.$9 14.59

28.06 248.50

-?.15 3_6.84

29.44 226.87

-11.12 542.9?

33.11 205.6_

ORBIT 0(TCEI4INATION ACCURACY

ST 3089.Z SR 161.6 S) ?ZZ.S

CRY -.t??) CE$ .8416 CST -.1975

LSA 1144.0 MtA |80.4 $SA 14.Z

(LI 3105.5 [LZ 172.5 ALF 174.12

bAUq'K:H 0AT[ NAY 15 I_H_4 rLIC,qT ?INE ZOO.DO AERIVAb OAT( O(C 1 1964

•,,,KLIOC[N?EJC CoqIC

Rb 151.25 LAL -.OO

RP 107.44 LAP 3.)4

RC f_X).?24 Gb -14.24

PbAtR(TO{[NFE;C CONIC

C) 44.542 YHb 4,4?4

LNC_ AZM?H LNCM TIN(

90.00 t 98 14

90,00 17 4) 44

100.00 _1 I0 55

100.00 19 13 53

110.00 11 54 44

!10.00 20 41 31

LOP 171.49 VP

OE o4.13 Z_

OISTAe+C( S80.014

f5,_10 GAL 10.BI AZL tJ._O irk _97.Z4 Jk,4+ 110.56 (CC .)3008

34.694 GAP 18.54 lip tI.?4 TAL 155.19 TAP 93.2) NCA 79.42

A_.49 ZAP J?_.]? EFt _d3._3 ZA£ l)l.t) ETE JR)._t ZAC 82.96

0_A -15.79 EAL 140.55 E*0 4144.1 V£L IZ.441 PTH Z.)) VHP 11.544 0PA 3.35

L-I TIN( JNJ LAY INJ L_ |NJ ET A_C |NJ AZNTH INJ T|N( PO C$T T|N

|49t.4? -lO.4t 22,44 91.11 116,30 I0 29 58 1219.5

S571,74 24.26 ZtO.IZ 62.83 11.87 19 14 41 4971.4

1445,I7 -If.S) 4,40 SZo34 1_7°45 |I )4 4_ It_)°Z

9241._9 29,81 _.79 6_.4_ 90.49 Z0 41 14 468|.3

1S12,14 -14.04 150.7_ 50.Z) 120.91 12 24 58 tlZ.l

$O_?.0_ 14.14 _J?.t3 tl,44 44.24 ZZ 4 54 4407.1

OfFFEEZN?ZAb CORR(CTICNI

T0(-3,)244 ?RA 4.)4ZI TC$-1.1484 8AU 1.1451

RO( .4207 ERA .1540 RC$ -.04_! FAU ,00402

FD[ -,7405 FEd l.liJ$ FC) -.1?)) BSP 17027

tot 5.5524 MA 4.)44t 0C) I.ttt_ FSP *_5

INC ).8030 vl Zg.A$9

APO 157.49 vZ 55.204

[TC 257.17 CbP 177.46

NI0oCOURSR[ £_ECUTIOI _CCuRACY

$GT 54_5.5 SGR )tl.l SG3 109.2

EET -,1593 _ -.1524 RTF .9469

SG_ _509.4 R_$ ._)Ot RI) -.1441

$01 5415.9 $GZ 386.0 THA 179.15

RAP 169.83 (CC I.?154

INJ _ LAT INJ Z LONG

-?.27 15.65

Z4.ZZ 251.45

-8._6 357.?J

21.68 ZSO.O0

o11.48 )44.11

33._3 _08.75

ORBIT O(T[RNINATION ACCURACY

ST $O4).4 _l )6).5 $S 725.4

CET -,0?44 CR$ ,B4)Z CST -.1977

LSA 1183.1NSA 181.Z $SA 15.5

ELI 3099.8 EL2 174.1 ALF 174.08

LAUNCH OAT[ MAY 15 1964 FLIGMT Tlt_ 202.00 ARRIVAL O_T( OEC 3 lt6.

H(LIO_(NTRIC CONIC

RL IS1.25 kAb -.00 b_. 234.Z0 VL

RP 107.47 LAP ).14 bO_ 174.7) ¥P

RC Z02,527 G_ -I).41GP -4.24 ZAL

PLAN(T<XENTRIC CONIC

C3 50.5?4 VHL 7,112

_NCH AZMTM LNCH TIN(

90.O0 10 9 49

_,00 17 50 11

100.00 11ZZ IS

100.00 I_ ZO Z_

JIO,OO 12 10 37

110.00 ZO 44 53

01FF[R[NTIA_ CORIr(CTIQI_

70[-3.4948 TRA A.7990 T¢_-1.7040 8AU J.1437

R0( ,4449 II_A .1417 RC) ".0419 fAU .00774

FOE -.7154 FEA 1.2415 FC) -.l)Zt BSP 1774)

tOE 3.927_ MA 4.?97] B(3 1.7063 F$P -314

0ISTAN(( 584.52t

24.164 GAL 12.0) AZL 9).tO 14Ca 300.47 SNA 118.)2 (CC .)4279 IMC 5.89?3 vl 29.459

34.455 GAP Jt.40 AZP 91.98 TAL 154._8 YAP 91.05 ECA 77.74 APO J5_.89 vZ 55.195

44.72 ZAP 174.76 (TS 2)4.)4 Z4( 131.82 ET( 183.19 ZAC 85.55 (TC 256.94 CLP 176.99

ObA -14.04 R4L 182.79 CA0 85t_.t VEC 13.112 PTH 2.)t VNP 12.051 OPA Z.49 RAP I?Z.02 [CC J.8)23

b-I TIN( INJ bat INJ LONG |NJ ET ASC INJ AZMTM INJ TIN( PO C$T TIN INJ 2 bat |NJ 2 LONG

It2I.Zl -11.54 24,70 57.15 I16.0A 10 41 50 I121.2 -7.94 14.86

3411.40 24.13 _41.11 47.64 93.39 19 Z) 44 )011.4 28.10 254,49

I_1.41 -1S.03 5.74 56.$t 117.14 11 50 20 1047.4 -9.29 558.97

5)22.23 29.40 _41.44 47.74 tZ.4t 20 49 10 4722.Z 29.83 253.0)

1935.97 -16.44 332.04 $4.41 120.17 12 )4 IS 936.0 -12.75 345.42

S044.41 $4.18 221,02 47._5 90.08 22 12 40 4446.6 $$.42 211.80

MIO-COt_I[ (mrcuTI_N ACCURACY ORBit OETCRIRINATION ACCURACY

407 _4?_.? SGR )84.4 SG_ 106.5 ST _006.4 _ 384.Z $5 72_,4

AWl -.E045 _ -.Ira1R?F .t$|4 C._T -.4755 CE$ .8447 CST -.9980

4C_ 5490._ EZ) -.0004 411 -,9514 LSA 1168.0 NSA 181.3 $$A 12.4

SGJ 1477._ $02 374,) THA 179.]9 Cb] _043.4 ELI 174.1 ALF 17A.04

bAt,_M 0ATE NAY 19 liN_4 FLIG_4T TIN(L)04._X) ARRIvAb OAT( 0(C $ 1964

H(bIOCCNTRIC CONIC

RL 151.15 hAL -.DO L_t. _34.J_D VL

EP ]07.70 _AP 3.33 _¢_ I??ot? VP

EC tO)._? Gb -12.97 G_ -4.20 ZAL

@bAN(TOCENTEIC CONIC

C5 37._77 _b 7.)_5

b_ AZN?_ b_C_ TIN(

_0.00 10 I_0 4

90.00 I? 5_ 15

|OO.OO 11 32 ZO

I00.00 19 2? 2

110.00 12 I_ Z4

J|O.O0 1'0 49 28

OIFFCR[N?IAL CORR[CTI_NS

T0(-5.GB40 TRA _.2?40 TC)*I.44_ID 8AU 1.1175

_( ,_804 RR_ .1£80 E¢3 -.0210 FAU ._S

FOE -._941 FNA 1.11_O FC5 -.0904 BSP 17757

B0( $,7171 iRA $.274) BC5 1.4492 FSP -367

OISTANC( 588.T$1

_$.1_) GAL 11.27 AZL 94.00 HCA )01.71 SIll !18.10 ECC .15604 INC $.9900 vt 29,459

34,_14 GAP 20.32 AZP 9_°_ TAL |$3o_) TAP !16.94 RCA ?$,95 APO 160.24 vZ 35.]84

44,71ZAP 174,_ (r$ 224.4_ ZJ( 111,48 £T( 145.09 ZAC 84,11 [TC 256,?$ CLP ITG.08

DbA -16.27 EAL ]44.84 EA0 4569.0 _[L 13.340 PTN 2,4) VHP I_._OZ DPA 1o41 RAP I74.17 ECC 1.9492

_-_ TIN( _NJ _AT |NJ LONG |NJ RT A$C [NJ AZN?H |NJ TIM_ PO C$T TIM INJ _ L4T [NJ 2 LONG

1144.14 *12.24 Z).It 61.49 115.?Z 10 5_ )2 134_.Z -8.?2 |8.Z9

)99).34 Z?.94 IM.04_ 72,3_ 94.4) 19 _K) 44 $053.4 24.11 25?.42

1713.11 -13.4_ 7.23 tO.?! 116.?? 12 0 $3 1113.1 -IO.IZ .41

5111.47 29.05 _44,?_ ?2,4? 94.02 2'0 _6 24 4761.7 24.89 235.96

1342.54 -17.79 353.61 44,40 119,$4 12 46 24 942.$ -11.70 346.88

_085.(X) 14.14 224.02 ?2.?4 tl.88 _ _ 11 448).0 )4,02 214.77

NI0-r..Ot,_Si[ (X_CUT_I4 ACCUEAC¥ ORR|T 0(T£RN[NATION ACCURACY

SGT 14_5,4 _ )??.4 SG3 ]01.t ST 1046.t SR 345.8 $5 734.$

RRT -.2494 _ -.2181RTF .tSRI CRT -.8?94 CR$ .8472 C$T -.4984

4GB 3444.5 R21 -.(1014 214 -,9961 LSA )ISO.0 NtA 140.2 $$A 12.1

$G| 54_6.Z $02 )+$.8 TMA 174.01 CLI $04).4 [L2 174,B ALr 174.01

J913



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964

LAUNCH O•T( N•v 15 1964 FLIGMT T|M( Z0G.O0 ANR]¥•L DATE D(C 7 ]964

WELIOCEkTRIC CC_;C

RL 151.25 L•L -,00

mP 107,73 L•P 3,26

ec Z05.•66 &L -12.3•

PL•N_TOC[NTRIC C_JC

c5 66.0P9 VHL 6,130

LNCM AZMTH LIV(H TIN(

90,00 10 29 10

90.00 ID 3 0

XO0,00 ]1 41 17

100.00 19 33 34

]10.00 ]Z 29 7

1]0.00 21 Z 1•

D/¥F[RENTIAL C(_'R[CTICNS

70[-3,68•l TRA 5,1_34 TC3-l.21_0 8AU I.O?ZO

RO[ ,5127 RR• ,1007 RC3 -.0163 FAU ,00530

rOE o.6148 FRA 1,38•2 FC3 -,0695 86P J7755

BO( 3,9]8d BR• 5,791• BC3 1.2131FSP -339

OI/TAIK[ 56Z.653

LOt. 23*.20 VL ZS.0BI GAL 1•,62 AZL 9•.11HCA 306.64 SMA

LOP 181.21 vP 36.5?8 GAP Zl.33 AlP _Z.47 TAL |5].96 T•P

GP -4.14 Z•L •Z.86 ZAP 173.62 ETA Z19.70 ZAE 131.49 ETE

]17J8 ECC ,37Z49 iNC 4.1066vl Z9.459

_8,90 RCA 73.$7 •PC) 161.79 vZ 35.176

163.00 ZAC a4.69 ETC 256.54 CLP 175.14

OLA -16.40 RAL 186.12 RAG 6569.3 V(_ _3.6_1 PTN Z.SO VNP

L-| T]M( IN] LAT |NJ LONG |NJ RT ASC IN] AZNTH IN] TIMI[

1974.09 -13,)0 Z6.BO 65.52 ]!5.3) 11 2 4

5691.48 2?.69 Z68.SZ 76,85 96._9 19 37 51

]741.38 -|•,1_! 8.90 6•.74 116,33 ]Z 10 ]9

5399,42 29.•3 2•?,54 ??,03 95.•8 2] 3 33

1591,54 -18.75 355,)0 62,_0 JIg.JZ 12 55 39

5122,02 34.02 226,90 77.•8 9_.56 22 27 36

N|O-C(_41t8_ [XECuT]CN ACC_ACY

$GY 54Z9,6 SGR 3?I,D $G3 101.4

RRT -,_iH_5 RRI r -.Z83Z RTF .9608

SG8 5442.Z RZ) -.0030 R13 -._6_8

SGI 5430.7 $62 354,Z THA ]?0.85

13.205 0PA .74 R•P ]76.29 [CO Z.0878

PO CST TIM INJ 2 LAT IN] 2 LONG

1374.1 -9.58 19.89

509].5 28.26 _60.Z0

]1•1.4 -11.05 Z.OZ

• ?99.• 29.88 236.77

99].5 -14,73 346.50

4522,0 3•.14 217,66

OR81? D[TERN|NATZON •CCUR•Cv

$Y 302].] SR 36Z.] SS 741.8

CRY -.8762 CRS .850J CSY -.9985

LSA 3126.8 NS• 178.4 $SA J],S

EL1 3037.8 EL2 173.5 ALF 176.99

LAUNCH D•T£ N•Y 15 J964 FLIGHT Tlt_ ]08.DO •RRIV•L O•TE OEC 9 ]964

Ht[LIC>CENTRIC CONIC

RL ]51,25 LAL -.00

RP ]07.79 L•P 3.23

RC 2O?.OOZ GL -]I.?Z

PLAN(TOC£NTR|C CONIC

C3 76.138 VHL 8,?ze

LNCH •ZMTH LkN_H T|M(

9O.O0 I0 37 )

90.00 18 9 25

]00.00 11 •9 •

lO0.O0 19 40 3

_10.00 12 36 •6

110.00 _l 8 90

OIF_ER(NTIAL C_QREC?|(_41

70[-4.0975 TRA 6.3•96 TC3 -.9877 8AU |,01_

ROE .5464 RRA .0853 RC3 -,0113 FAU ,00399

r0[ -.e363 FRA I.•619 FC3 -.04S• 8SP ]779?

80[ 4,]339 BR• 6.346_ 8C3 .9977 FSP -331

DISTANCE 596.231

LOL 234,20 VL 25,041 GAL 16,09 AZ& 94,_Z PICA 310.17 SMA

LOP 184.45 yP 36,540 GAP _Z,49 AZP 9_.?3 TAL 150.79 T•P

GP °4,08 ZA_ 41.15 ZAP 11"_.9? ITS 214.05 ZA[ 13].26 IT[

]J7.67 [CC .38990 INC 4.2247 V: 29.459

100.96 RCA 71.79 APO 163,5• V| 35.]66

]82.90 Z•C 85._5 Ere 2_6.38 CL_ 174.J5

DL• -18.•9 RA_ |88.61 RAO E_68,_ VI[L |4,053 PTH 2.56 VHP 13.877 OPA -,JZ R•P 178.35 ECC Z.2530

L-J T|N[ |NJ LAT JNJ L(_)G ]NJ RT ASC ;NJ AZNTH IN] TII,_ PO CST TIN IN] 2 LAT IN] Z LONG

ZOO4,66 -13._8 28.6| 69.43 11•,89 11 10 25 1•0•.7 -10.51 Z].65

57_7,54 _?.39 27|,4Z 81,21 97.46 19 4• 53 5127.3 28.14 26Z,84

17?2,15 -35.60 JO,?_ 68.6• ]]5.8_ l] 18 36 1172.2 -12.00 3.78

5435._8 29.17 2_.19 91.46 96.94 21 ]0 38 •835.3 29.81 241.43

1682,7| -|9.78 357.14 66,39 1|8.47 13 3 •9 1022.7 -15,$2 350,26

5157.•8 33.86 _9.64 82,04 95,18 22 34 •7 •557.5 34.18 2Z0.43

NI0-C.I_RSI[ [N[CUTION ACCURACY ORBIT OET[RNINATION •CCuR•Cy

$GT _399.2 $GR 36•.0 $63 98.9 ST 2990.2 SR 359.2 SS ?SJ.d

RRT -.3445 RRF -.329? RTF .9654 CRT *.8774 ORS .8534 CST -.9967

$68 54|1.5 RZ3 -.0045 R]3 -.9653 LS• 30_9.l MS• 175,6 65• ]0.9

$61 5400.7 $62 341,7 THA ]78,66 ELI 3006.8 EL] J?].4 ALF 173.96

_AUNCH OAr( M•_ J9 1964 r_18Hy Tim[ Z]0.00 ARRIV•L OAT[ 0It |J 1964

H[L[O_(NTR|C CONIC

RL ISJoZ_ L•L -.00 LOt. 754.Z0 YL

RP 107.80 _AP 3.J6 LOP 167,68 vP

RC Z06.517 GL -1].J0 GP -4.0_ Z•_

PLAN_TOC(NTR _C CONIC

C3 _41.165 VNL 9,390

LNCH •ZMT_ LNCH _[M_

90.00 ]0 43 37

90.00 18 15 49

JO0,O0 ]1 95 40

t00.00 19 46 Z7

1|0.00 ]2 43 21

II0.00 21 15 15

0[¥F[R(NY]&L CO_RI[CT|ON6

r0c-4,_227 TR• 6.9503 TC3 -,800$ 8AU ,9433

• o( ._817 RR• .0573 RC3 -._78 F•U .00253

FO( -.8640 FR• l,_•85 FC3 -;0249 SIP 175_7

BO( 4,5617 8R• 6.99a05 8C3 ,8003 FSP -322

O|SYAN(( 599.388

25.002 GAL 17.71 AZL 94._5 He• 313.40 AN• J17.46 (CC .4093_ INC 4.5546 vl 29.459

36.503 GAP 23,?_ AZP 9_.00 TAL 149.72 T•P ]0_.IZ RC• 69.38 APO 165.55 72 35.J55

39.61 ZAP 172,02 ITS 209,31ZAE 150,96 ET£ 182._J Z•C 85,79 [TC 256.25 CLP ]7_.1]

0_A -16,49 RAL 190.23 RA0 6569.7 ¥(L 14.474 PYH 2.63 VHP |4,63| 0P• -.96 R•P 180.36 (CO Z.4510

L-i T11q[ |NJ _AY |NJ _(_IG |NJ RT A$C _NJ AZMTH ZNJ T|N( I_O CST YIM ZNJ Z L•T IN] Z LCWG

20_7,62 -14,92 ,,q0o58 73,19 ]14,35 ]| 17 34 1437,6 -Jl.S] 23.56

5761,29 27.07 273.84 86.37 98.64 19 51 50 5161.3 _7.99 265.29

1805.14 -]6.57 IZ.?0 72.•0 |IS.Z• ]Z 75 45 1205.1 -13.03 5.69

5449.00 28.87 292,64 85.67 98.J0 ZJ 17 36 4869,0 29.69 Z43.93

1655,75 -20.84 359ol2 ?0,15 117.73 13 ]0 57 1055.8 -16.96 352,J4

5191,15 33.60 232.26 86,39 96.70 Z] 4l 46 459],2 3•.]6 2_$.O6

MZ0-¢(:_Q6( (KI[CUTION ACCUR•CY _q8/T OET(N14/N•TION •CCURACY

$GT _364,6 $G_ 357,1 $63 96.6 ST 2953,0 SIR 3_5,J SS 764.]

RRT -.39_t0 RRIr -.3760 RTF .96_8 CRT -.8789 CR6 .6566 CST -.9989

SG8 5376.5 R23 -.0062 R]3 -.9698 L8• 3066.0 NSA ]72.5 AS• ]0.4

$G] _366.4 SO] 32_.3 TH• 178.50 (L] 2969.5 _LZ 168.4 •LF ]73.95

L_UNCH OAT( M•Y ]5 1964 IrI.IGHT TIN( ZJ2.00 • RR/VAL O•T[ 0(C 13 _964

H(L|OC(NTRZC CONIC

RL ]51,25 LAL -.00 L_ _4,20 VL

RP 107,85 _•P 3.09 LOP 190.91 VP

• c ZIO,O]O GL o10,_0 GP -3,98 ZA¢

PLAN(TOCCNTRIC CONIC

C3 102.676 VHL 10.133

LNCH •ZNTH LNCH 1114¢

sm,oo ]0 •6 56

• 0,00 ]8 22 ]0

JO0.O0 12 I J

I00,00 19 52 46

]I0,00 J2 •6 •8

l_O.O0 2l 71 28

0ZFF(R(NTIAL C_R_CT_ON$

T0(-4.5735 TR& 7,6OO1 TC3 -,6241 8AU ,8575

RO( ,6|89 RR• ,O_s4 RC3 -.0056 FAU .00099

rOE -,6952 tea 1.6•27 rC3 -.0063 8SP 17573

BO( 4.615Z 8aA ?.600_ BC3 .6_47 FSP -315

0|STANCE 1102.019

2•.!Nt5 GAL 19,49 &Z_ 94.SO HCA 316,63 _N_ 117,27 (CO .43117 INC •.4989 V] 29.459

_,447 GAP 25.1_ AZP 93,27 TAL 148.79 TAP 105.42 RCA 66.71APO 167.8• VZ 35.145

38.24 Z_P 111,07 (78 L_O_,)0 Za( 130.60 (T( 182.71 ZAC 86.3l (TC 256.13 CLP 1?2.00

o_a ol6o43 RA_ 191,70 RAO 6_?0.0 VI[L 14.9/I;7 PTH 2,?0 YHP 15o480 0PA -J.78 RAP ]82.31 (CC 2.6898

L-| Y|M( |NJ _AT ;NJ _ |NJ RT A$C |NJ AZNTM |NJ T|I_ P_ CAT T|N |NJ Z L• T /NJ 2 LONG

207_o73 o]_.89 3_o70 76,?8 |13.75 ]| 23 28 1472.? -]2.55 25.62

5?92,40 29.74 276.05 89.31 99.?0 J9 68 •2 5]92.• 27.80 267.55

18d0,]J -17.S? |4o8| ?8,00 |14,66 12 3| 4| J240,] -1•,]] ?.?3

5S00.ZS 28.SS _SA.9| 89._5 99._5 2J 24 26 •900.3 29.53 246.24

1690.•3 o2J.92 |,23 ?3,77 |16,9] 13 16 58 1090.4 -18.J3 35•.J4

6222.69 3).32 234.68 90,_0 98.|1 22 •8 3| 4622.7 34,08 Z25.52

M|0-_OU_[ (X;I[_UT|I_q ACCURACY (_QS|T 0(T(RM|NATION ACCURACY

$GT _$_S,9 $64_ 3_0.A 9G3 g•.• ST 29]•.7 SR 360.0 $$ T80.6

RRY -.•427 RRIr -.•25? RTF .97•1 CRT o,6815 CRS .8611 CST -.9991

$68 5337,• R23 -.0078 RI3 -.97•0 LSA 3033°0 MSA J66.Z $S• 9,8

SGJ 5328.1 SGZ 314,1 THA J78,33 (L! 2931.1 (L_ 164,4 ALF 173.94

1994



JPL TM 33-99 EARTH--VENUS TRA_IECTORIES (VOL 1. 19641

LAUNCM 04rE NAY 15 1964 FLIGHT TIN£ Z14.00 ARRIVAL DATE 0[C |5 1964

HELIOCENTRIC CONZ(

mL J51.25 L4L -.00

RP I02.82 LAP 3.00

• c 711.4JZ GL -9.90

PLAN[TOC[NTRIC CONIC

C3 120,312 VHL 10.9S9

LNCH AZNTH LNCH TIN_

90.00 I0 92 54

eO.O0 16 Z8 28

100.00 IZ 5 S

]00.00 19 58 5?

110.00 lZ 53 5

llO,O0 21 22 Za

OIl?ARC[ 803.992

LOL Z34.20 VL 24.930 GAL Zl.4? AZL 94.66 HCA 319,83 SNA IJ?.09 ECC ,43922 l h_. 4.8619 vJ 29.499

LOP 194.J4 VP 36.43Z GAP 28.28 AZP 93.3? TAL 148.03 TAP I07.88 RCA 83.23 APO 120.43 VZ 33.132

GP -3.93 ZAL 97.04 ZAP J20.01 £15 ZOI.BB ZA£ I30,|3 [;[ JBZ.81ZAC 86,81 [TC 256.04 CLP 170.81

DL4 -16.31RAL 192.99 RAO 63?0.3 V[L i_.§45 PTH Z,?? VHP 16,441DPA -Z,59 RAP 18A.18 ECC Z.9800

L-J TJN[ /NJ kAT _NJ LONG JNJ RT A$C INJ AZMTH INJ TZN( PO CST TIN ZNJ _ LAT 1NJ Z LONG

2109.78 -16.90 34.93 80.20 I13.07 1| 26 4 I509.8 -13.63 27.80

5#20.51 26.A0 Z28.04 92.99 100.6A ZO 5 28 5220,5 Z7.60 269.58

187t.84 -18.60 17.09 79.42 113.83 12 38 23 1276.8 -13.22 9.89

5528.89 28.22 238.96 93.37 100.Z8 21 31 S 4928.? 29.39 248.34

1726.92 -23,0| 3,46 77.Z3 116.00 13 Zl 51 1126,5 -19,33 356.26

3251.77 33.0Z Z36.89 94.34 99.39 22 53 0 4831.8 33.96 2Z7.78

DIFFERENTIAL CC_R[CTION$ NIO-C(_[ [)(I[CuTION ACCURACY C_8[T OET[RNINATION ACCURACY

T0[-4.8473 TRA 9._12? TC_ -.4668 8AU .7509 SGT 52_Z.5 S(_ 3A4.1 $G3 9_.3 ST 2872.8 SR 343.8 SS 80].0

RO[ .8582 RNA -,0142 RC5 -,0043 FAU-,O00?? RRT -.49Z8 RRf r -.4753 R?F .9?81 CRT -.8846 CR$ .8859 CST -.9992

_08 -.9310 rRA i,T4TT FC3 ,O053 83P 1?528 $G8 5Z93.T RZ3 -.0095 R]3 -.928J LSA 2991.6 N$A 153.1 SSA 9,Z

80( 4.8920 6RA 8.30?? 8(3 .4638 ¥$P -309 SG| 5283.3 SGZ Z99.Z ?HA 128.16 EL| 2888.9 EL2 |99,5 ALF IT3.94

LAUNCH OAT[ NAY I5 1954 rLIGI_T TZI_ 213.00 ARRIVAL 0ATE O[C 17 1964

H[LJO(ENTRJC CONIC OISTAN(.[ 1_03,J33

RL 151,Z_ LAL -.00 LOG 234.Z0 vL ZA.B�B GAL 23.69 JZL 9A.83 _A 323.07 _A JI6.9_ [CC .48343 JNC

RP 107.9{) LAP 2.91 LOP 192.37 vP 36.308 GAP 28.60 AZP 93.88 TAL 14F.42 TAP 110.34 RCA 60.40 APO

RC Z12.932 GL -8.31 GP -3.89 ZAk 36.04 ZAP 1M.83 [TS ]98.92 ZAE 12_.60 [TE 182.50 ZAC 87,28 [TO

PLANCTO([NTR|C CONIC

C5 141,920 VHL 11.913 DLA ol5.12 RAL 194.09 RA0 65?0.3 V[L 16.Z25 PTH _.85 VHP 12,33T OPA °3.34 RAP

LNCH AZMTH LNCH T|l_ L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN(

90,OO 10 55 28 2148.81 -IT.DR 37,35 83._9 112.30 11 31 I$

• 0,00 II 34 41 5845.210 28.08 Z29.28 96.39 101.45 20 IZ ?

|00.00 IZ ? 48 1913.18 -19.64 19.43 81.63 113.00 1_ 39 44

I00,00 ZO S I 5353.|8 Z?.90 258,76 96.80 101.18 21 3? 35

llO,OO IZ _8 ? I263.94 -14.II 3,8{3 80.48 II_.O0 |3 25 31

110.OO 21 33 13 5812._8 3Z.?I _38.82 97.87 100.5_ 23 I 10

oIr_[R£NTIAL CC_R_CTION$ _0-COURK EXlECut_ON A(CURACr

Y0(-5.1493 TRA 9.080_ TC_ -,3232 BAu ,8J81 SGt _234,7 8GR 338,1 $G3 90.3

RD[ .8999 RRA -,0333 RC3 -.0043 FAU-.OOZBZ R R? -.3427 RRF -.5232 RTF .98J8

rOE -.9723 rRA 1.8834 FC3 .0122 BSP 174_Z SGB 3243.8 RZ3 -.DJJO RI3 -.9918

80[ 5,1966 BRA 9.080? BC3 .3_38 FSP -_Z $GJ 3232,9 SGZ Z83.8 ?HA J72.99

4.8473 VJ 29.499

1?3,45 V2 35,120

Z39,92 CLP ]89.SZ

185.93 ECC 3.3356

PO CST TIN INJ Z LAt INJ 2 LONG

1548.8 -14.24 30.11

5245.E Z?.39 Z?1,36

1315.2 *16.33 ;Z.iT

4953.9 Z9.18 250.18

1163.8 *Z0.54 338.48

48?8.0 33.$2 229.81

(_Q61T O_T£RN_NAT|ON ACCURACY

8r 2827,3 SR 33_.? 83 8Ze. Z

CRT -.8884 CR5 .8212 CST -,9993

LSA Z960.6 NSA 197.3 $$A 8.6

ELI ZB43.Z EL2 133,8 ALF 173.94

LAUNCH 04r£ NAy 15 1994 FLIGHT Tlt_ 218.00 ARRIVAL OAT[ DEC 19 ]964

H£LI(:_C(NTRJC CONIC

RL 19J,7_ LAL -.00

Re 10?.94 L_P 2.RJ

RE Z14.362 GL -8,22

PLAN(TOCENTRIC CONIC

C9 168,829 VHL 12,988

LNCff AZNTff LNCH TIN I_

90.O0 10 58 29

90.00 JR AO 49

I00.00 IZ 9 2

100.00 20 10 5_

110.00 1Z 57 4?

110.00 21 38 40

0|STANCE 605,212

LOt, 234.20 vL 24.#89 GAL 76.I9 AZL 95.06 P_A 3_6.29 MAA Ji6.28 [CC .31429 JNC 3,0829 vJ 29.439

LOP _0o39 VP 38,_8 GAP 30.21 AZP 94.22 TAL J42.I8 TAP JJ3,43 RCA 36.66 APO |73.89 V2 _$.10?

GP -3.94 ZAL 33,24 ZAP JET,S] ITS 195.33 ZA[ 1_8,9_ ETE 181.38 2AC 8T,?3 ETC 293.91 CLP 168,10

OLA -13.$5 RAL 194.98 RAD 85?0.8 V[L 12.023 PTH Z.93 VHP 18.793 OPA -4.05 RAP 182.62 [CC 3.??52

k-I tllq[ INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ T|lA( PO CST TIN lNJ 2 LAT [NJ 2 LONG

2189.11 -18.94 39.88 86.34 11],49 11 $2 38 1599.1 -13,86 $_,35

9883.94 29.29 281.Z3 99.46 IOZ.I_ 20 18 33 5_65.9 _Y.20 2T_,85

1954.97 -20.67 21.93 05.61 11_.08 1_ 41 3T 1355,0 -17.50 14.5?

53?5.32 Z7._1 Z60,29 99._K) 101.93 Zi 43 51 49T5,$ 28.98 291,79

1_02.28 -25.19 8.28 93.53 113.91 13 Z7 50 1_02.3 -Zl,t4 .81

9300.90 32.42 Z40.59 101.05 101.30 23 ? I 4?00,8 33.66 _3l,$8

OR8IT 0[TERNINATION ACCURACY

St 22?Y.O SR 328.8 SS 856.5

CRT -.8926 CRS .826_ CST -,9994

LSA 2920.? _8A 190.9 $SA 8.1

EL| Z292.9 EL2 142.4 ALF 173.99

DIFFERENTIAL C¢I_R[CTIONS

r0[-5,4791 TR4 9.9_O8 TO3 -.19e8 8Au .4_oz

ROE .?443 IRA -°II18 RC3 -.0OR0 tau-,00532

r0£-I.0202 _RA 1.91N19 _C3 .02?3 8SP I?Z]I

80[ 9.5294 8RA 9.9_13 8C_ .1997 FIP -294

NIO-COURS( £XI[CuTXON ACCURACV

SGT 519_,$ $_R 332.6 $G3 88.3

RRt -.5919 RR_ -._246 Rtr ,9852

S(,_ 3193.3 RZ3 -.OlZ5 R13 -.985I

$G1 3186.3 SG2 26?.9 ?HA 177.92

LAUNCH DATE MAY 19 1954 rLJC_T TIN£ _ZO,00 ARRIVAL DATE DEC Z] 19_4

HE_JO,CENTRIC CONIC

RL 191,25 LAL -.00

RP 102.98 LAP 2.?0

RC 219,720 GL -8.|4

PLAN(TO_NTRIC CONIC

C3 201.953 VHL 1A.Zll

LNCH AZMTH LN_H TIM(

90.00 10 33 47

90,00 18 48 49

I00.0_ IZ 8 3?

JO0.O0 20 18 40

110,OO 12 52 51

]10.00 21 43 49

01STANCE 603.928

LOL 234.Z0 VL ZA.843 GAL 29.04 AZL _5,32 HICA 329.51 S_A |16,84 ECC ,55034 INC

LOP _03._1VP _H_.333 _AP 33,1_ AZP _4,5_ TAL |47,16 TAP 118.$6 RCA 3_.45 APO

GP -3.79 ZAL 34.8? ZAP 16_.03 ItS 194.05 ZA[ lZ$.08 £t[ 182.26 ZAC 89,|4 [TC

5.3180 Vl 29.499

180.84 V2 39.095

299.8T CLP 186,94

RAP 189.15 [CC 4.3236

INJ 2 LAT INJ Z LONG

-]?.0O 99,13

Z?.04 Z74,01

-I8.69 I?.10

28.81 293,00

-22,95 3.24

33.31 233.D3

(_R_JT _ET[RNINAT_ON ACCURACY

ST 2724,7 SR 320.Z 85 894,1

CRT -.892T CR9 ,88_Z CST -.9994

LSA E881,8 NSA 143.9 SSA _.9

ELI 2739.8 (LZ 140.9 4L_ 179.96

DLA -15.4_ RAL 195.65 RA0 65?1.1 V[L 11.980 PTH 3.01 VHP 20.241 OPA -4,?0

L-I TIM( [NJ LAT INJ LCNG _NJ R? ASC INJ AZNTH INJ TII4( PO CST TIN

2231.30 -19.97 42o5& 89.01 110._0 II 32 58 1631.3

_882.|A 75.55 ZSt,_H_ IOZ.|$ 102.64 20 24 51 3282.1

I IHHI.£4 -_l.?l 24.98 88.31 111.07 IZ 41 54 1396.3

3592.4I 27.36 841,90 I02.62 102.33 21 A9 92 4992.4

|84|,?3 -ZS,Z$ J0.84 8_,3| I12.72 13 28 39 |241,?

93|9.?] 32,J_ 242.00 |03,83 10_,29 23 J2 29 47J9.?

01FF[R[NTIAL r._R[CYiON_

TO[-5.8524 TRAIO.8543 TC3 -.090J 8AU ._A39

ROE .7924 R_A -,!219 RC3 -,0053 FAU-.O0333

FD(ol.0272 FRA 2.]484 FC3 ,0337 _SP |T158

8o( 5.9059 eRAI0.SSltO BC3 .0903 rsP -289

NiOoCCXMS( [X(CUTION ACCURACV

SGT 5]24._ _ 328.0 $G3 86,?

m_T -.6402 _ -.S236 RTr .9882

SG8 3134.? RZ3 -.0]38 RI3 -.9891

SGI 5128.5 $G2 251. ? THA 177.$5

1995



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAURCM OAT[ NAY 16 1914 FLIGHT TIN( ?O,O0 ARRIVAL 0tY( JUL 25 1964

H[L|OC(NTRIC CONIC

RL 15|.Z0 LJL -.DO

mP |00.05 LAP -3.|4

• C 4g.$57 GL oJ1.16

PLAk_?(X[N?mIC C_lC

C5 55.115 VHL ?.Ill

LNCH AZNTff klq_ff Y114_ L-I TII_ IN] LAT

eO.00 IS 9 f3 Z?RO.6S -Z8.1Z

J0.00 |5 4Y 44 4177.98 17.55

]oo.oo o 38 45 zsoz.zz -z�.lo
]oo.oo |5 _ 59 4S31.65 18.90
110.00 I 56 31 Z151.56 -33.58

I|O.00 16 0 4Z 4354.3? ZZ.53

0[FF¢R[NTIAL r._Ill[Cll(_iS

TO[ .0|35 YRA *.4556 TC) .19J8 8_L.I .|?15

RO[ -.4155 RRA .1465 NC5 .|49l FAU .O??JO

F0[ -.90,8 FlA-l.1414 FC$-!.1566 888 ?50

O0[ .4,76 MA .4181 8C) .1430 f�P -SlZ

OISTA_£ 198.357

LOt. Z'55.1S VL Z6._5 GAL -I3.Z? AZL 93.14 NCA 66._5 _NA 13D.19 [¢C .,4454 INC 5.1_23 vl Z9.452

LOP _1_4o09 VP 59.5|5 GAP +6,59 AZP 90.06 YAL ,36.5] TAP 3,5.44 RCA 105,15 APO |?3.ZZ ¥2 34.590

GP 9.57 ZAL |DO.Z6 ZAP 39.19 (TS 351.(_ I ZA[ J55.55 (T( 54.Z0 ZAC 85.65 (TC 269.96 _kP -38.42

0_A 10.,5 RAL ?l.]0 NA0 15_1.9 V[L 13.Z09 PTH Z.JI YNP 5°630 OPA 51.55 RAP 107.65 .(CC ].6541

IN] _ IN] RT ASC IN] A,NTN IN] TILE[ _ CST TIN |NJ 2 LAY_IN] , LONG

110.44 3JA.09 95.50 23 55 44 Z160.9 -Z?.$3 71.06

Z05.38 306.60 67.40 15 ? ZZ d]?8.O 14.52 198.19

59.81 313.98 94.5? I Zl Z? I�OZ.Z -16.68 51.14

|66.68 )05.88 66.40 16 19 5| 391Z.0 15.55 ]79.50

40.4| 315.51 96.79 Z 57 4 165_.6 -51.'8 5].4]

I?|.4l 304.17 63.58 J? 15 16 5754.4 18.60 |64.,6

NI0-COUtK [Y.£¢UTIQI¢ ACCURACY ORAIT O£T£N_I_ATIOq ACCURACY

8GT 459.| 6C_ 415.5 SG5 155.1 SY ]J0.0 SR 55?.9 $S 351.0

RRT .0531 RRf r -.,963 RTF -.1686 CRT -.Z005 CRS -.8561 CST -.,596

SGO 610.4 RZ3 -.ZI?O RI3 -.ZGZt LSA 467.5 NSA 160.7 $SA 21.6

861 484.Z S¢,Z 4||.G THA |8.?Z (LI 538.? (LZ 107.6 ALr 94.15

_AUNCN DAY( NAY 16 1964 FLI&HT TIN( ?Z.DO ARRIVAL OAT[ JUL Z? 1964

_[LIOCI_TRIC CONIC

RL 151.18 LAL -.D0

fP |01.9£ LAP -5.,1

RC 65.540 _b -1,.35

P_AN[TO¢[NYNJ¢ C_ql|C

C3 5,.,48 VHL ?._8 DLA 9.80 RAL

_NCH AZNT_ _NI_H TIN( L-I TIN( IN] LAT

• O.OO ,) II M ,76£.35 -18.05

• 0.00 I5 41 49 4?88.4, l?.|J

IDO.00 O 41 44 1484.43 -19.50

IO0.00 |4 59 19 4541.59 19.16

liD.DO , O 56 _656.50 -33.45

I]O.O0 ]5 56 55 436_._8 tZ.??

OIFF[RgNTIAL CO_RI[(T|ON._

TO[ .OOl0 TRA -.4183 TC3 .l?_i IAU .1646

_fO( -.4135 R/_A .|553 RC3 .18|4 FAU .08_35

FO[-l.0303 FRA-I.,8?8 FC3-1.4146 86P 893

60( .A|)5 B_'A .5055 6C_ .1560 FSP -569

DISTtNC[ L)05.041

LOI. _JS.|i VL _8.355 GAL -13.13 AZk 93.Z] H(A 91.09 SNA 13_.65 (CC .,41Z4 INC 5.ZIOI ¥| ,9.452

LOP _?.Z_ YP _.SS6 GAP -5.83 AZP 89.88 TAL Z3?.ZO TAP 31_.19 RCA 105.95 APO 155.5_ V2 34.595

GP 9._ ZAk |_D._3 ZAP 4_.48 ITS 355.5_ ZA[ 154.97 [?[ 37.8A ZAC 66.54 [?C 250.,? CLP -42,?4

?0,?_ RA0 651&,9 VI[L 13.156 PYH Z.AI Vf.IP 5°50_ OFA 55.15 RAP 106.55 [CC |.8599

|NJ _(]N_ IN] RT ASC |NJ AZNTH |NJ TIN( POCST TIM |NJ 2 LAT |NJ 2 LONG

59.0_ 313.,, 9A.18 23 5? 40 ,I61.4 -25.16 ?0.55

_.04 306.05 87,61 15 _ 57 4188.4 |4.62 198.81

58.Sl 313.09 95.05 1 13 8 1864.4 -19.49 49.65

|87._8 305.45 68.6J 16 15 I 3941.6 15.84 160.07

39.|7 $1_.56 97.50 Z 58 14 1636.9 -SZ.OS _O.ZZ

151.90 303.66 65.79 l? 9 l? 576,°5 19.06 t64.72

NI0-COUW9_ EXECUTION ACCURACY ORBIT OET[RN|NATION ACCURACY

8GT 458._ 8_ i,|.8 SG] _JO.3 ST 1|5.? SR 550.0 66 ADJ.}

RRT .04?3 _" -.5315 RTF -.099d CRT -.1199 CRS -.88_6 CST -.5454

8f_ 6ZZ._ _1_3 -._951 R|5 -,175_ LSA 505.2 NSA |66.2 $6A 2].?

9G] 41_.9 66_ 4|8.9 THA 14.91 ELl 530.4 [L2 |]4.7 ALF 9Z.74

LAUN(_ 0AT( MAY |6 J964 F_I_HT YIN_ 74.00 ARRIVAL 0AT( JUL 29 1_64

_(_](X(UTRIC CONIC

tL 151.29 LAL -.DO

RP 106.90 kAP -5._6

RC 6_.6G6 GL -IZ.74

PkAN_TO_[NTR|_ COMIC

C3 5|.44_ VHL 7.]75

LNCH AZNYH LN_N Y|14[

e0.o0 ,5 Ia 5

90.00 J5 JR 14

I00.00 0 45 59

100.00 IA 55 ]J

_10.00 , 2 40

]]0.00 15 5Z 58

0|fFER(NTIA_ C_i_ll_¢ylON8

?DE -.0|74 ?RA -.50_3 1C3 .IA48 8_UJ .1558

RO( -.59_5 RffA ,16_6 RC3 .J?41FAU .093_4

F0(-1.1637 rRA-l.4551 _C5-1.5_06 86P 6Z'O

60( ._986 lmA .5556 8C5 .2,65 rip -644

0|STAI_[ Z11.$87

_oL 155.14 VL E8.598 &AL -15.DO AZL 93.18 HCA 95.Z6 _A 159.99 (CC .15052 ZNC 5.2T61 vl 29.4_2

kOP 550.45 VP 38.5_)0 ;AP -$.10 AZP 89.70 TAL ZS?.?Z TAP 55Z.98 lCA ]06.62 APO 173.54 V2 34.?_?

GP 9.50 ZAL |60._ ZAP 47.6_ (T$ 554.4_ ZA( 155.5_ (T( 42.45 ZA¢ 66.65 (TC 270.61 CLP -47.27

0LA _.59 RAL 70.51 RAO 65M.9 V_L 13.|46 PTH Z.40 VHP 5.0|l OPA $5.90 RAP |04._? (CC 1.8467

L-I TIN( IN] LAf |NJ LONG IN] RT AS( IN] AZNTH [NJ TIN( PO CST TIM |NJ , LAT IN] 2 LONG

,744.63 -,7.94 17.79 51Z.48 94.8, 75 59 50 2144.6 -26.98 69.28

47_8.49 J8.05 _06._4_ 505.6, 65.61 ]4 59 _5 4198.5 14._0 199.42

,467.46 -,9.39 57.Z6 311.5, 95.70 I Z5 5 1967.5 -£s.29 46.s2

4550.1K3 19.41 185.86 305.03 66.91 16 11 2 5950.9 J6.|| 150.65

ZZZ].|6 -53.50 !_8.DO 311.?? 98.19 2 39 41 161|.2 -51.92 29.08

4569.96 IS.DO 17Z.38 _03.Z? 63.9_ l? 5 A6 5??0.0 19.51 165.1B

N|0*_U_9_ [)[(CuT|(_ AC_'ACY C_SIT 0[T(RNINATION ACCURACY

SST tG_.O Sr,,N ALqi.2 9_5 23A.3 S_ 124.6 SR 5Z].O SS 430.9

R_T .005, RNF -.3688 RTF .0166 CRT -o0|_6 CffS -.69|0 CIT -.4464

_8 |18.6 RZ5 -.36_0 R|5 .0056 LSA 523.9 MSA J7| .Z SSA ,1.6

$G| 461.0 _Z 4,6.Z THA 1.65 ELl _Z].0 (L2 124.6 ALF 90.3_

LAU_C_ OAT[ _AY 16 1_1.4 FkI_T TIN( 76.00 ARRIYAL 0ATE JUL 51 |964

H(_|O¢(NTRIC C_NIC

R_ 15|.,6 LA_ -°00

_P I06.R9 LAP +$.$1

RC ?,.026 _L -13.13

PLANE TOC[N7_]C CONIC

C5 50.669 V_ ?.JJ_0

kNCH AZMTH LN_M TIM(

90.00 Z_ ]6 47

90.00 13 $4 3_

IDO.O0 0 46

tO0.O0 14 51 51

|10.o0 , 4

]JO.O0 |5 49 II

0If_CRI[NTIA_ COR_CTION_

TOE -.0596 YRA -.5471 YC5 .lllI 8AU .J456

ROE -.5616 #RA ,173? RC3 .16?4 FAU .J0_85

ro(-_.5o6, rnA-|.SeSR rc3-1.7563 96_ _o
60( .5940 MA .5740 8C5 ._|?9 FSP -?50

O|JYA_tC( £18.£85

_(X. 135.16 VL L_.AZ8 &Ak -1_._8 AZL 83.35 HCA 86.4_ SMA 140.22 (CC .15555 INC 5.5466 v| ,9.45,

_OP $$$.e0 ¥P 341.616 GAP -4.4_ AZP 88.51 TAL ,36.10 TAP 536.5, RCA 107°1? APO |75°,6 v2 54.602

GP 10.06 ZAL J1_._3 ZAP 51.?0 (Y$ 355.34 ZA( 158.10 [T[ 48.26 ZAC 87.59 CTC ,7l.OI CkP -52.0]

OLA 8.96 RAL ?0._7 RAO 89641._ vl[k 15.115 PYH Z.38 W.IP 4.756 0PA 54.47 RAP 105.15 [CC 1.6544

k-| TIN( IN] LAY IN] _ IN] RT ARC IN] AZNTH IN] TIN( PO CST TIN IN] 2 LAT IN] _ _ONG

_?_?.54 *_?.83 ?6.55 311.84 _5.43 ZA Z )5 2127.5 -'6.?9 66.04

4_108._? 18.3£ _05._? _O5._ _1.02 |4 54 Ai A,06.3 15.17 "00.0]

• 451.0_ oL_9._¢ 56.05 311.65 96.33 | ,? |7 i651.1 -,8.09 47.45

4S5_._41 19.4141 11J11.43 )04.71 6?.0| 16 T 51 $_60.0 16.37 181.1T

,l'O6.55 -35.|6 _.g? 311.07 98.84 _ I| 14 |606.4 -5].50 26.00

43??.44 15._ |?,.84 30_.95 64.|8 |? Z d5 5???.4 |9.56 165.62

N|O-¢Qt.IMI_ (X_CUTIGN ACCURACY OR6|T 0(T(R_INATION ACCURACY

6GY 4?4.0 $GR A50.9 SG3 159.6 SY J57.6 SR 510.4 $S 46|.4

Rf_T -.05_ Rt_ r -,40?| RTF ,15DO CRT .0965 CR$ -.6561CST -,551|

608 640.6 _1_5 .5546 R|5 -°,5?4 L6A 544.6 NSA |?5,6 $SA Zl.4

9;| 4??.0 $GZ 415.5 THA |65.:50 (L| 5|0.7 (L2 |56.7 ALl 86o90

] 996



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCH 0AT£ MAY 16 1984 FLIGHT TtiqE 76.00 ARRIVAL 0AT[ AUG Z 1864

N[LIO(ENTRIC COLIC

RL ISl.Zl LAL -.00

RP 1OR.R? LAP -3.35

RC 74,Z14 GL o15.53

PLANCTOC[NTR|C CON|C

C3 48.J8! VHL 7.070 DLE

LNCH AZNTN LNCN TIN( L-I T|N( |NJ LAT

90.00 23 IS 44 2710._O -27.72

90.00 13 31 4 4017.52 I8.56

I00.00 0 45 S Z43$.15 o25.15

100.O0 14 AS 18 434NI.410 IS,#S

ll0.O0 2 I 5Z 2151,54 -33,00

110.00 15 47 2 4_4.77 •3,44

0IFFER[NTIAL CQq'N[CTICN$

TO[ o.065@ TRA -.553@ TC3 .OGSZ 8EU .1418

RO_ -.3644 _q_A ,ImO4 RC3 .ZOO? FAO .|115_

F0[-I.4477 FRE-I.•ZSS FC3-1.9312 8J_ 645

80[ .3706 MA .6104 8C$ ,•123 FSP -831

01STEK[ 124.86J

LOL 235.16 VL 28,447 GAb -|2.76 AZL |).42 KA |0|°58 SMA |40.}8 [CC .25340 |NC 3.4167 V| 2t.i3Z

LOP 338°77 VP 38,834 GAP -3.78 AZP 88.31 TAL 235,32 TAP 355,51 RCA 107.62 APO 173.15 V2 34.807

GP 10,71ZAL t eO.D4 2AP 51.51 iTS 358.28 ZA[ 159,58 [T[ 55,52 2AC 87.55 [TC 271.44 CLP -56.93

8,56 RJL 10.30 RAD 83M.9 VI[L 13.090 PTH 2.35 VHP 4.538 OPA 35.13 RAP IO_.D5 [CC 1,81•6

|NJ L(_K, |NJ RT A$C INJ A2NTH INJ TIN( leo ¢ST T;N INJ 2 LAT INJ 2 LONG

75,35 311,$1 96.02 •4 A 55 2110.S -26.60 66.86

_07,87 $05.08 _.2_ 14 51 22 4217.8 15.44 Z00,56

54.88 3ll,lZ 88.95 1 _9 45 1835.1 -27.85 46.$1

J88,_ )04.48 6?.ZI 16 4 •4 3968.8 |6.63 18|.?0

35.77 310.47 SS.AY 2 43 24 1351.9 -31.34 28.94

|73,30 302,77 64.$7 17 0 7 3784.8 lS,?S 166.06

NI0-C(_IM!M[ [Xl[CUTXCiq ACCURACY _QSIT O[T[RNINATION ACCURACY

$GT 488.3 S_ 435.5 SG3 284.6 ST 156.2 6R 298.8 68 450.1

RRY -.l_SI _ -.4451 Rrr .296• CRT ,2133 CRS -.a750 ely -,6501

$88 S61.3 ffZ3 .1983 if|3 -,4090 LSA 568.8 NSA 175.3 SSA 21.3

$GI 310.2 $82 4_2._ THA 158.45 ILl 301.3 [k2 151.3 ALF 61.4?

LAUNCH OAT[ NAY 16 19(,4 FLIGHT TIN( 80.D0 ARRIVAL OAT[ AUG A 1964

H[L]O¢[_TmlC CC_JC

NL 151.•8 LEL -.DO

RP 108.85 LAP -3,37

RC ?6.4•7 GL -13.J•

PLAN(YO_[NTRIC CONIC

C3 49.£1i YHL 7.0_

L,_H A2N?H LNCH 71N(

SO.O0 23 22 51

SO,O0 13 •7 59

100.00 O 5• 9

100.00 J4 45 •3

liD.DO • 8 •3

110.00 15 44

DIITANC[ 131,310

LC_, LP'J3.18 vL •8,458 GAL -12,83 E2L 93,49 NCA 104.75 J_A 140.46 [CC .23128 INC 3.4882 vl •S.452

LOP 339.94 vP :MI,I_4? GAP -3.14 AZP a9,ll TAL 138.41 TAP 343.16 RCA 107.98 APO 172,95 v2 34.813

Off 11.33 ZAL 159.8_ ZEP 8Z.eO [T$ 357,27 2A[ 18CI.8• EYE 84.39 ZAC 88.52 [TC _?I.S2 CLP -_2,00

OLE 0.18 REL 70.31 flED 83041.g V[L J3.O63 PTH _.38 VHP A,330 0PA 35.78

L-| TIN( INJ LAT |NJ LOAG |NJ RT ASC INJ AZNTH |HI TIN( PO C$T TI_

2386.3_ -ix,60 74.17 310.56 88+60 24 7 30 Z054.5

482?,_ 18,?9 L_01,48 304.91 M,42 14 48 26 4227.2

24|9.44 *£8,0• 33._4 310.86 9P,32 I 32 28 1819.4

4377,3£ L)O.JZ 1_9,53 304.34 67.4| 16 1 40 38?7.5

• 177.?_ -3•,83 34.88 )09,87 100.09 2 45 41 1377.7

439_.01 23.83 173.76 30_,83 84.57 18 57 50 3752.0

OIFFERI[N?IA_ COIR[C?|OItS

TO[ -.10•0 TRA -.8471 TC3 .0_3 8AU ,1417

R0[ -,3dt5 RRA .1#14 RC3 .2J4J FEU ,l_

r0[-1.5911 FRA-I.8640 FC3-•.10_3 BIP 798

80[ .3103 MA .6735 eC3 ,2151 riP -918

Ni0*O_JR'_[ [I(I[CuTIO4 ACCuff4Cy

8GT 540.? _ 440.0 8G3 )09.2

RRT -.•104 RRF -,48_? RTF .4359

8C41 tS?,l RZ3 ,•328 ff}3 -,5348

8_1 538.? $GZ 413.5 THA 157,32

RAP 58.76 [CC 1.8111

INJ 2 LAY |NJ 2 LONG

-_6.40 65.71

15.70 201.1_

-27,67 45.|9

16.88 182.13

-31.10 25.90

• 0.03 168.49

_BIT D[T[RN|NATIQN ACCURACY

ST 180.4 SR 285.9 SS 51_.D

CRT .3171CRS -.8717 CST o.7299

LSA 591,6 NSA 18•.• 5SA ZJ.J

{LI 254,2 EL2 ]66.6 ALF ?3.40

LAUNCN OAT[ NAY 16 1564 FLIGHT TIN( 82.00 ARR|VAL OAT[ AUG 6 1_64

H[LIOC[NTRIC C_IC

RL 151.Z! L_L -.00

RP J06,83 L:P -3,35

RC 78.660 GL -1A.33

PLAN[TOC[NTNIC CONIC

C3 46.S04 VNL 6.972

LNCH AZMTH LNA_H TIN(

SO.DO 23 16 25

90.00 13 13 13

IO0.O0 O 55 25

100.00 14 42 4S

_10.00 2 IZ 12

110.00 +J_ A• 32

DIFF[R[NT;AL CC_R(CTZON6

TOE -.14j8 TRA -,?0_

• OE -.3261R_A .1_J

F0[-I.7236 FNA-i.S•JO

8o_ .3536 _A .7340

0ISTEIqC£ •3Y.875

LOS 735.16 VL 28,457 {AL oJ2,51 A2L 53,58 /_CE 107.92 S_A

LO_' 343.11 vP 58.653 GAP -2o55 AZP 88.90 TAL 250.36 TAP

GP 11.95 ZAL 153.32 ZAP 67,?1 [T3 358.31 2A[ 161.62 [T[

140,47 ECC .2Z_33 ZNC 3.561_ VJ 29.452

346,28 RCA 108.•3 APO 172,68 V_ 34.8_0

74.75 ZAC 85.10 [TC 272.42 CLP -6T,19

OLA ?°?8 NAL 70.41 NA0 _5M.8 V[L 13.037 PTH 2.38 VHP 4.198 0PA 36.40 NAP 86,31 [CC 1.7998

L-I T|I_ INJ LAY |HI LONG |NJ iT ASC ZNJ 4ZHTH INJ TIN( P_ C$T T_N INJ • LAT ZNJ 2 LONG

2_78,•0 -Z7,48 7•.139 310.45 97.18 24 11 3 •078.2 -16.19 64.36

4836.56 19.03 Z0_.04 304.85 68.63 14 45 45 4236.8 15.56 201.71

• 403._ -28,87 3_.60 310.27 98.10 1 35 •9 1803.8 -27.45 44.08

4586.Z0 Z0.34 1_0,07 _04.28 67,61 _5 59 |_ 3586.2 1?.13 182.?$

2183,55 -$_.66 33.8• 308.54 |00.?0 Z 48 IS 1563.5 -30.84 _4.88

4389.•I •3.86 J?4.•J 3OZ.81 6_,73 18 $5 51 3795._ •0.•6 ]66,92

N10-C_q_[ [KI[CuTION 4CCURACv CM'6[T OET(814INATION ACCURACY

TC3 -,03_A 8Au ,14_ $GT _1.5 _ 44_,8 SG3 331.8 ST 211,4 SR 27_,4 88 545,]

RC3 .2263 FAu .12781 _T -.t818 _ -,5180 RTF .5580 CRT .5_67 CR$ -.8683"CST -.T934

YC3-Z.2_29 ASP 10_ SG8 747.5 N•3 .•193 R13 -.6540 LSA 617.T _84 i_4.2 SSA Z0.9

BC3 .Z198 F_P -_H)3 S_1 6•_.? _Z 407,4 ?HA 158,3I _LJ ZSA,3 (L2 | 75.6 ALF 61.43

LAUNCN DATE NAY 16 1564 FLIG_HT TIN( 84.00 ARRIVAL DATE AUG 6 |964

Pt[_ICX:ENTRIC CONIC 01STANC( 244.331

RL J51.•6 LA_ -.00 LOt. 233.18 VL _11.449 GEL -11.39 EZL 83.84 HCA |11.08 _A 140.40 £CC .2•?$3 INC 3.6382 V| 29.451

RP 106,8| LAP -3,38 LOP 344.ZB VP _8.634 G_P -I,IN! AZP INI.68 TA_ 238.19 TAP 348°2? RCA 108.46 APO ITZ,3S v_ 34.827

RC 80.512 GL -14,76 GP 12,58 ZAL 139.18 ZAP ?Z._ [73 )39.40 Z_[ 181.83 (T( 86.10 ZAC 85.65 (TC 272.93 CLP -72.45

PLAN(T_ENTRIC CON| C

C3 47,528 VNL 8.8•3 DLA 7.35 NAL ?0,37 REO 8314.8 vl[L 13.01! PTH Z,37 WAP 4,07? OPA 36.96 NAP 53.75 (CC ].7688

LNCH AZNTH LNA_H T_N( L-| TIN( _NJ _AT _NJ LONG |NJ RT ASC [NJ AZNTH |NJ TZN( POCST TZN |NJ • LAT INJ • L_G

90.00 •3 30 1_ 2_1,?_ -Z?.3• 71.81 310,19 _?,75 14 14 33 L_061,8 -15,96 63.AI

_©1,00 13 22 42 4843.87 |S,_@ _38,64 )04.85 (_.83 14 43 •8 4246.0 16,Zl 202.29

1(30.00 0 58 O Z_MIS.O5 -•8,72 51.45 309,98 98,68 1 38 48 1788.I -ZT.Z2 42.97

1OO.00 14 40 31 4384.54 L_),S7 I_K)._ 304._ 67,8• 1_ 57 6 3SS4.S 17.38 183.26

110.00 • 15 18 Z148,_? -32.48 3•.33 309.19 10/,31 Z 51 7 J549.3 -30,56 23.8_

1J0.00 15 40 43 440_.48 24,0? J74,87 30_,94 64,98 16 54 S 3806,$ •0.49 167,33

OIFF[R[NTIAL ¢CI_RI[CTION& N|O-_I[ IX[CUT|ON ACCURACY _RS|T O[T[RNINAT|ON 4CCURACY

TO( -,166• TRA -,??63 TO3 -.0995 8EU .184_O _GT (HI0,• $841 44?,0 SO3 352.2 ST 248.1 SR 257.S S$ 3T0.Z

NO[ -.3038 RMA .]534 RC3 ,•392 FAU .134_S RRT -,3837 RRF -,5313 RTF ,6566 CRT .4619 CR6 -.8649 C$T -.8398

r0(-1.8484 rRA-•,O?54 rc3-•.415_ 8sP 1343 SG8 813.9 RZ3 ,1930 RI3 -.7105 LSA 646.S N$A 185.4 $$_ Z0.6

80( .358J MA .8[X33 8C3 .•580 _3P -J0_1_ SGJ ?09,5 SG• 398,8 THA 135.88 (LI 306,| [L2 18_,4 ALF 47.40

1957



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19643

LAUNCH OAT[ NAY IS 1964 FLIGHT TIN( 8E,00 ARRIVAL DAT( AUG I0 19G4

N(LIOC(NTNIC CONIC

mL III.Z8 LAL -.00

NP |OB.T9 LAP -3.39

NC a3.|?D GL -13.|8

PLAN(TO(ENTR|C CONIC

C3 47.233 VHL 6.874 DLA

INCH AZHTH L_:H TIN( L-I T|l_ INJ LAY

90.00 23 34 17 2845.08 -27.16

90,00 13 ZO 25 4853.57 19.48

100.00 I Z 53 2372.03 -28.54

1(30.00 14 341 Z7 4803.8G Z0.$O

llO.O0 Z J8 42 ZJ34.74 -51.28

JlO,O0 |5 39 7 4413.02 24.23

01FFER(NTIAL COW_CTION_

TO( -.2340 YR* -.I_O$ TC$ -.IU0 8_/ .|906

Ro( -.Z835 RRA .19_4 RC3 .2501FAU .13940

FD(-J.�S2? FRA-2,14|3 FC3-2.5341 83P J704

BO( .3704 BRA .#?ZI BC3 .3010 TLH D -1]24

OIS1AIK[ 250.745

LOt. 233.18 VL 28.434 GAL -12.27 AZL 83.72 H¢A 114.23 SI4A 140.28 (CC .2Z594 INC 3.7179 vl 29.432

L(IP 348.A6 VP 39,1S0 GAP -1.44 AZP 89.47 TAL 237.80 TAP 332.15 RCA 108.60 APO ITI.�G v2 $4.855

GP 13.J9 ZAL 138.75 ZiP 78.04 £TS .54 ZA( 181.37 ErE 97.33 ZAC 80.28 (TC 2/3.44 CLP -??.?Z

8.84 RAL 70.78 RAO 85U.8 V(L 12.885 PTH 2.37 VHP 3.886 OPA 37.A8 NAP 91.16 (CC 1.7777

INJ LOI_ |HI 2T A$C ZNJ AZHTH |NJ T|M( PO CST T|N [NJ Z LAT |HI 2 LOHG

?0.6| 309.83 89.33 24 18 23 _43.1 -25.73 6_.24

210.24 )04.92 68.03 14 41ZI 4253.6 16.47 202.87

50.29 308.71 88.27 I 42 Z5 1772.0 -29.97 41.84

181.19 3OA.38 68.03 15 55 I0 4005,9 17.64 183.82

31.48 308.90 IOI._Z 2 34 17 1554.7 -$0.30 2Z.81

175.|A $02.74 85.17 16 52 40 3913.9 Z0.73 |67,80

N|D-C(_u_S( (]d[¢UTJ_q ACCURACY OR8IT OET(RN|NATXON ACCURACY

$GT 778.1 V*R 448.6 $83 368.7 ST 280.9 SR 243.2 $S 591.7

Rift -.A2#I RIIF -.5809 RTF ,7304 CRT .5132 CRS -.8619 CST -.8733

SG8 9fl.4 R23 .I778 RI3 -,7681 LSA 677.4 NSA 195.9 SSa 20,3

SGI 807.3 SGZ 389.8 THA 261,69 ELI 332.2 ELI 182.9 ALF 39.33

LAUNCH OAT( MAY 18 IJM4 FLZr_AT 7114( 89.00 ARRIVAL OATE AUG 12 1864

PtI[LIOCENTNIC CONIC

RL 131.28 LAL -.00

RP 108.79 LAP °3.37

RC 83.451 GL -15,84

PLANI[TOC(NTR|C CONIC

C3 A8.S77 VHL 9.8_

Lk_H AZNTH INCH FIN[

90.00 23 31 44

PO.O0 13 18 18

IOO.00 1 7 8

1OO.00 14 39 32

110.00 2 22 27

I10,OO 1_ 37 41

OZ$TANC[ 237.125

LOL LHJ3.I9 vL 28.413 GAL -12.14 AZL 95.1_ 14CA ||7.42 SNA 140.10 [CC ._2423 [HC 3.8D17 ¥1 29.432

LOP _J2.14 VP 39.642 GAP -.95 AfP N.t3 TAL 2_7.50 TAP 354,83 RCA 108.88 APO 171.31 v2 34.843

GP 13,74 ZAL 130.25 ZAP 83.|4 [75 I.T3 ZA( leO.Z? (T[ 10t,I1 ZAC 90.87 (TC 273.94 CLP -82.94

OLA 8.51 RAL 71.08 RAO 43(341.7 tr'(L |2.959 PTH 2.30 YHP 3.924 OPA 3?.94 RAP 98.59

L*I TIM( INJ LAT INJ LGNG |NJ RT ASC INJ AZNTH |NJ T;14( PO CIT TIN INJ 2 LAT

2927.84 -28,99 _)o59 309.79 98.82 24 22 32 Z027.9 -23,47

49e3,50 19.74 2|0,l? 305.08 89.Z7 14 38 23 1273.3 16.?4

2335.38 -29.)8 49.J0 X)P.$I 98.87 1 46 22 1755.6 -26.70

4S13.O9 21.03 191.?? 304.52 6_.28 13 _3 23 4013.) 17.80

2II_.IK) -3f.08 30.35 ,)08.44 102.53 2 37 48 1_19.9 -30.00

4421.G3 24._0 ITS.G3 302,9! 6_.38 16 51 23 3221.6 20.97

01FFER(NTIAL C(:_RI[CTI(31_I

_o1[ -.2999 TRA -.9292 TC3 -.24_O BAU .2213

RD( -,2847 RRA .|8]8 RC3 .2389 FAA, I .|4318

rO(-2.0421FRA*2.|823 FCI-2.SGI& 85P 2101

80( .3823 MA .8478 8C3 .3338 TiP -1118

H|0-CQ#II[ [X[¢UTION ACCt_I'_Cy

SGT S85.S SGIt A4$.S $G3 383.8

RRT -.4793 _ -.90$2 RTF .7839

$86 9t2.$ R23 .I_s_ RI_ -.6104

SGI 817.2 $82 350.3 THA 163.40

ECC 1.16e3

|NJ 2 LONG

61.05

_3.48

40.E9

194.38

2J.75

168.26

(_R_IT D[T(RN_NAT|ON ACCURACY

ST 338,6 _ 227.? SS 611._

CRT .33J4 (RS -.8587 CST -.8_74

LSA 7|1.3 HSA 183._ 8SA 20.0

ELI 368.9 EL2 174,4 ALF 26.78

LAUNCH Oat[ _Y 16 I_64 fLIGHT TIM( 90,00 4_R|VAL O_TE AUG ]4 1964

H(_ZO_ENTNIC CONIC

• L 131.2e LaL -,DO

NP 109.73 LAP -3,35

RC B7.749 GL -J_.J4

PLAN[TO_ENYRIC CONIC

C3 4S.889 VHL &.773

LN_H A2NYff LNCH TJN_

eO.DD 23 43 33

90.00 13 16 17

lO0.O0 I !1AZ

JO0.O0 14 34 45

110.00 Z 25 32

liD.DO 13 34 24

OifF[R(NTIAL CONflt[CTION8

YO£ -.34Y3 TR_-I.OOII3 TO3 -.3212 Okt,; .231?

gO( -.244| i_A .1975 RC3 .2_79 FAU ,_450_

T0[-2.1055 FRA-Z.li_O FC3-2.736t $$P 2523

80( .d247 MA 1.0255 8C3 .4183 F_lP -IZ03

OISTANC( 263.469

LOL 733.1_ ¥L 21.383 GAL -12.00 AZL 83.89 HCA 120.38 S_S 13_.87 (CC .22274 INC 3.990_ VI 2_.452

LOP _3.91 VP _9,9_0 GAP -.44 SiP 98.02 TAL 237.01 TAP 337.60 RCA 109.71 APO 171.02 v2 34._52

GP 14.31ZAL 157.?0 ZAP 88.12 ETA 2.95 ZAE 138.85 EYE !17.25 ZAC 91,47 ETC 2?4.40 CAP -88.06

OLA 8.0? RAL 71.44 RAO 05641.? VEL 12.833 PTH 2.36 VNP 3.898 OPA 38.36 NAP 86.14 [CC |.7354

L-I tIIA_ INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TZl_ PO CST TIN |NJ 2 LAY |NJ 2 LONG

2610.15 -23.?9 88.I2 )08.63 88.53 24 2? 3 2010.2 -25.2D 59.82

4875.83 18.85 2|i.34 )03.28 89.31 14 37 33 4273.8 17.02 204,12

2339.50 -2|.13 A7.63 109.3G 100.48 I 30 AO 1738.5 -26,42 38.50

4822.81 21.28 182,39 304.73 _.48 15 51 47 4022.8 19.17 J$4.89

2104.31 -31.83 23.21 309.A? 1OI.19 3 ! $6 1304.3 -29.69 20.65

4428.77 24.73 178.|5 303.14 63.$1 16 30 14 _928.8 21.23 169.76

N|0-COURS_[ [X:[CUTION ACCU#ACY ORBIT OETCRMINATION ACCURACY

SGT 100$.3 _ 447.1 $G3 390.J ST 391.0 SR 212.2 $$ 62a.0

RRT -.5205 _ -,$$_9 RTF ._21 _RT .591_ CR$ -.83G$ CST -.814?

SC_ 1|0J.1R'_3 .I595 RI3 -.8411 LSA 747.0 NSA 184.1 SSA 19.?

SGI 1036.9 $_ 3?0.4 TH_ 163.0Z (_1 413.8 (L2 1_3.1 ALr 20.91

LAUNCH OAT( MAY 18 1944 WL|_T TIN( 82,00 ARR|vAL OAT( AUG IG 1964

l"_i[_Z_(NTRfC CON/C

• L 131.28 LAL -,DO

RP 109.?0 LAP -3.31

RC 90.048 GL -|8+87

PLAN_YO_ENTR|C CONIC

C$ 43.221 VHL 1.723

L_C_ _ZHTH _K:N TIN(

_O.0O 23 48 A8

80.O0 15 14 18

100.00 I I_ 12

1OO.00 I4 _3 1

I10._O 2 31 0

I]0.00 15 $3 |_

OIITAN(( 249.?_0

LOL L_5.11 VL 211.333 GAL -11.83 42L 83.89 _A 123.77 SMA 139,58 [CC ,22130 INC 3.8853

LOP _1_$,9_ VP 3_.913 GAP ,03 AZP $?.?_ TAL 2_8,4J TAP ,18 RCA 109.70 APO 170.49

GP |4.$7 ZAL |37.09 ZAP _,83 [Y$ 4.23 ZA[ 155.65 (Y( 124.81ZAC 82.06 [TC 274.83

VJ 29.45_

V2 34.862

CLP °93.04

OLA 3.80 RAL ?1.$3 RAO $3_0,? VI[L |2.9q_? PTH 2.35 WAp 3.976 OPA 38.?3 RAP 83.85 (CC 1.7442

L-! TIN( |NJ LAT INJ LONG INJ RT ASC /NJ AZNTH |NJ TIN( PO CIT TIN INJ 2 LAY INJ 2 LONG

2591.33 -21.37 e4._| 309.$4 100.|8 24 $! 38 1_91.5 -24.80 39.54

4187.041 _O.25 2|E._$ )OS.S3 68.?? 14 35 d6 4257.1 17.3J 204.90

2320.$S -27.9_ 45.tl0 301.25 101.12 I 53 22 I720._ -_e. II 35.2?

45_.J9 2|,S_ |_.01 )05.0| 68,?5 13 30 14 4033.Z 18.48 J95.62

204_,!0 -3].3? _.01 50_.33 |0_,83 3 5 49 1488.] -28,)4 19,31

4439.30 24._ 173.?2 30).44 83.8? 18 48 |l 31t38.3 21.50 169.29

Olq'O/T 0(T[RH/NATJON ACCURAC_

ST 447.2 SR 183,9 S$ 645,5

CRT ,3888 CR$ -.8483 CST -.9298

LSA 789,4 MSA 181.9 $SA 19.Z

ILl 484.3 [L2 151.0 ALF 16.5J

01_F(R(NT/AL C(:_R(CY/OI_

TO[ -.4085 TRM-I.09£S YC3 -.4020 SAt; .2543

RD[ -,222? RNA .1343 Re3 ._?31 FAU .J433|

FD[-2.J383 FRA-2._I_N; FC3-2.7914 B$P 2879

80( ,4851 MA 1.1080 9C3 .4371FSP -1240

Nf0-CCqMK (X(CU?ION ACCURACY

Ik;Y JIIS.O N 44A.| $03 395,5

RRT -._g$O R/BIr -.$590 RTF .9324

SGO J£t�.0 R_3 ,1330 C3 -.8682

_G| JJlA.? $82 339,? THA 186.34

1889



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19641

LAUNCH DATE NAY I6 J 964 FLIGHT TiM( 94.00 ARRIVAL DATE AUG 18 I964

_£LJOC(N;RZC CCWIC

RL JSI.Zl LAL +.00

RP 108o6? LAP +3.Z?

RC 92.357 GL -I?.ZZ

PLAN(TO(_[NTR|¢ C(_JIC

C3 •4.9•3 VNL 8.67•

LNCff AZNTN LNCN ?|N(

9O.00 13 5• Z?

90.00 15 IZ ZZ

JO0,OO J ZZ S

100.00 14 31 18

liD.D0 Z $S SZ

110.00 15 34 3

018TA_C( 176.058

LO¢ Z55.16 VL 18.515 GdL -J1.71 4ZL 9•.09 NCA 116.9• SN4

LOP Z.I? vP 38.596 GAP .48 4ZP 87.5• TAL 235.?3 TAP

GP 15.44 ZAL 1_6.41 ZiP 97.5• (TS 5.$9 ZAE 15•.4} [T(

159.18 (CC .ZI993 INC 4.0878 vl 29.451

Z.67 RCA 108.65 APO 169.9I vZ SA.STZ

l_bO.e8 ZAC 92.6? [TC 278.2] CLP °9?.82

OLA }.09 RAL 72.31 RA0 85M.? V(L 1Z.881 PTH 2.}} VNP 3.8#• DP4 39.1•

L*K TIN( IN} LAY [MJ LONG IN} RT ASC XNJ &ZMTH INJ TIN( FO CST TIN

1571.90 -28.33 85.42 _19.50 100.81 24 $7 19 1971.9

4899.12 ZO,53 21}.02 5,05.86 ?0.08 I• 3A ] •299.1

2301.Y9 -Z7.87 •5.15 309.E0 1_1.79 z o 3o 17Ol.8

48•4.•} 21.81 18}.78 _JO5.39 89.04 J5 •8 •} 40••.5

Z07I.(X] -31.18 28.78 }08.23 104.54 $ 10 25 1•71.0

4•48.01 25.24 177.33 }O3.81 88.14 16 48 11 5848.0
OIrFER(NTIAL CCI|II_CTIONJ

T0[ -,•?15 TRA-J,JTS3 TC3 -,•_A3 8AU o333J

mo( o.2012 RRR .1728 RCqJ .Z798 "AU .1••32

• 0(-2.J781 rRA-2.1Z4Z ,C3-2.8050 88P 3420

80( .5I_K) MA 1.1079 BC3 .5594 FSP -1231

RAP 81o78 £CC 1.733J

iN} Z LAT |NJ 2 LOeAG

-Z4.57 57.19

17.63 205.5A

-25.T7 }8.97

18.77 188.}!

-28.97 18.32

21.80 189.8?

C_81T O[TERNINATZON ACCURACY

ST }06._ _ 179.8 S} 654.6

CRT .8208 CR8 -.8521 CST -.9366

LSA 827.• usa 1Tg.8 SSA 18.g

ELI 519.6 EL2 157.} ALF 15.56

NID-COIMS( (X£CUTION ACCURACY

SGY 121141,0 _ •)8,0 $_3 394.6

RRT -.$?98 RRI r -.873_ Rrr .8687

SG8 1541.5 825 .15T0 RI} -.STg•

581 1295.2 $GZ _49._ T_A 167.77

LAUNCH DATE MAY 16 1964 FL I r._T TIN( 88oD0 ARRJvAL DATE AUG ZO JgSA

_XOC¢NTN_C CONIC

RL 191.20 LAL -.[tO

RP 108.8• LAP -$.21

RC 94.87D GL -17,83

PLANCTO¢ENTR]C CON|C

C3 45,871 VHL 8.82•

LNCff A2NTH LN_N TIN(

90.00 0 • 35

90.00 I} 10 ZO

IOO.OO J 20 4

IOO.OO 14 Z9 3£

I]0.00 2 _I 12

_JO.O0 1} }2 53

OXSTANC( 28£.$08

LOt. Lr55.14 VL 20.2?3 GAL -11.5? AZL 94.20 I,_ 1_0.12 SleA

LOAe 5.34 VP _141,5?5 GAP ._1 AZP 87.29 TAL 2)4.97 TAP

GP 18,03 ZAL _55,_7 ZAP 101,90 [?S t,99 ZA[ J_Z+09 [?[

13_.93 [CC .21882 [NC 4.1990 vl 29.452

5.09 RCA 108.58 APO 189.3J v2 34.8e2

135.71 2AC 95._K) [TC 275.5A CLP-JD2.}9

OLA 4.55 RAL 7_.83 RA0 85M.7 Y(L 12.854 PTH 2._4 VHP $.813 OPa 39.55

L-| TIM( ;NJ LAT INJ LI_IG INJ RT A$¢ INJ AZNTH |NJ T_N( PO CST T_N

2550.9g -2_.08 83.95 _09.S0 101.50 O 4? 8 1951.0

4_12,37 L_.84 215,0? 30$._8 70,30 14 32 IT 4312.4

_28J.7d -27.38 4_._5 _08.|8 102.•8 2 6 5 188J.?

4858.08 22.11 |9•.58 30$.?8 89.$5 15 4T 9 4056.9

2052.82 -_0.96 25.44 }O8.17 105.28 3 15 25 1452.0

4458.54 25°53 118.01 30•.24 5_.•5 18 4? 12 _858.5

O]_EN(NTZAL CCi_RECTIONS NJO-C..OtJ_[ [XI[CUTION ACCURACY

TO( -._373 7RA-|._82 ?C3 -.587_ 8AU .3722 SGT 1404._ 8GR 431.Z _G3 3_1.8

ROE -.J804 RR4 ,1830 RC3 .2840 rAU .14114 R/IT -.8020 Rift" *.(924 RTr .8828

F0(-Z.1873 _RA-Z.0587 _C3-2.8010 8SP 588_ 8C_ 1489.5 R28 .1804 813 -.8911

DO( .5869 MA 1.2687 BC3 .6346 FSP -1229 SGI 14_.0 SG2 338.5 TNA 168.90

RAP 79.91 (CC l.?2ZO

INJ 2 LAT INJ _ LONG

-24.21 55.77

17.97 2D6,37

-25.31 35.60

19.10 187.07

-28.56 I7.OT

22.12 170.51

tWIlIT D[T[RNINATION ACCURACY

ST _82.1SR 162.3 $S 665.9

CRT .6}_1CR8 -.8496 CST -.94}5

LSA 872.9 NSA 178.9 SSA 18.3

ELI 578.? EL2 123.5 AL_ ]D.?_

LAUNCH DATE NAY ]6 1964 FLIGHT 1114( 98.00 ARRIVAL OATE AUG ZZ 19E4

HEL|OCENTRIC CONIC OZSTAN_( 188.525

RL I_1.Z8 LAL -.DO LOL 235.18 VL ZS.Z2T GAL -11.41 AZL 94.$2 h_A ]$$.$0 SMA 158.56 (CC .21736

R? 108.60 LAP -_.14 LOP 8.54 VP 58.551 GAP 1._2 AZP 87.0} TAL Z$4.13 TAP ?.45 RCA |0_.44

RC 96.988 GL -18.49 GP 16.65 ZAL 154.85 ZAP 108.01 [TS 8.45 ZA[ 149.73 (T( 139.S2 ZAC 95.S7

PLAN[TO(ENTR|C C(_I]C

C3 43.111 VHL 6._73 OLA 3.95 RAL 73.41 RAO _54_J.4 V[L 12.829 PTN 2.34 VNP }.958 OPA 40.0I

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ _ZNTH [NJ T|N(

90.00 0 11 21 2}28.58 +25.7• 62.38 309.53 102.22 0 53 30

90.00 I} 8 9 4927.18 21.17 214.82 506.73 70.74 14 50 18

100.00 J 34 35 2260.22 -27.06 42.32 }08.20 I03.22 2 12 J_

lO0.O0 l• 17 3_ 4870.73 21.•4 195.40 )08.24 60.72 15 45 -_0

;_O.00 Z •? Z ZO}}.}A -_0._I 14.0• $08.15 I06.02 } ZO 56

II0.00 15 31 }9 4470.58 25.85 178.78 304.75 88.81 16 46 9

OIrFERENTfAL C_R(CT_ON$ NID-CCURS( [_rCUTlOI ACCURACY

?DE -._0_7 TRA-I.34_J TC_ -.8509 BAU .411_ _T 15•3.3 _ 123.5 SG3 }05.7

RDE -.I581 RRA .|519 RC3 .2873 FAU .1_J51 RRY -.8108 RRt r -.7114 RTr .8929

FO(-Z.1851 _RA-1.9789 FC}-2.775| 8SP 4_56 888 1_O0.4 82_ .1889 RI} -.8998

ODE .81_ 8RA 1.1487 8C} .7115 FSP -J2_ $81 1588.$ $GZ _27.1 THA 169.89

ZNC 4,$215 vi 29.452

APO 168.68 V2 }6.893

ETC 275.8l CLP-I06.?}

RAP 78.43 [CC I.?|I!

POCST TIN [NJ Z LAT IN} 2 LO_AG

1928.6 -23.80 54.25

4327.2 18.}5 ZO?.Z9

)6GO.2 -24.97 34,14

4070.7 i_.A_ 187.94

1458.$ -E¢.]l 15,73

_870.4 12.48 17|.24

CIR81T D[T[RNJNAT]ON ACCURACY

ST 534.8 SR ]A4.1 s8 676.1

CRT .8d_8 CR$ -.845_ CST -.948_

LSA _Zl.9 N$A 173.9 SSA 11.7

(L] 841,5 EL2 |09,4 ALF 8.52

LAUNCH DATE MAY 18 J_)_• FLJSHT TIN( IDO.DO ARR|VAL DATE AUG 2A J96A

HCLZOC£NTRZC CONIC

RL 151.28 LAL -.DO

NP 108.57 LAP -3.0?

RC 99._K_8 G_ -19.ZZ

PLA_T_[NTRIC CONIC

C3 42.589 VHL 8._24

LNCH AZNTH _ff TINI[

• D.O0 0 18 •8

90.00 13 5 45

JDO,O0 I 41 4J

JOO.O0 I4 25 3_

IIO,O0 2 }3 2?

110.00 15 30 18

O|STANC( 294.716

LOt. _35.16 VL 18.178 GAL -11.25 AZk 94.48 HCA 138.68 S_A

LOP 11.78 VP _.525 GAP 1.72 AZP 88.78 TAL 253.22 TAP

G? 17,34 2AL 153.94 ZAP 1_9.84 (Y$ 10.02 ZA[ 147.30 ET[

158.15 ECC .21815 INC 4.4571 vl 29,452

9.70 RCA 108.29 APO 168.02 V2 3•.905

142.50 ZAC 94.69 [TC ZTS,O) CLP-IIO.82

OkA 5.2_ RAL 74.04 RAO 8_68.4J_L 12.60• PTH Z.3} vHP 4.018 OPA 60.56

L-I TIN( |NJ LAT INJ t.OIG INJ RT A$C INJ AZNTH INJ T|N( PO CST TIN

2504.2? -25.58 ISO.69 509._1 105.O0 1 0 32 1904.3

4945.e1 21.54 215.91 _07.28 71.17 14 28 9 A343.9

2238.84 -28.88 40.89 _10_.28 104.O0 2 _8 }8 1838.9

4M8.47 12.81 J_,_ )08.#0 70.1• |5 4} 40 4088.5

[_IIZ._K_ -_O.ZO Z2.55 $08.16 106.85 } 27 0 1412.}

• 483.80 28.21 !79.87 305.$5 67.22 16 45 0 3885.9

DIFFERENTIAL CC_QRECTIOIqS

TOE -°87}8 TRA-J°•395 TC3 -o7327 8AU .A683

ROE -.1598 RRA .J381RC3 .28_5 rAU .15387

r0£-£.1687 _RA-I,8782 _C}-2. Y225 BSP 4805

BD( .8894 BRA ].•2_5 BC3 .?8?8 FSP -1187

_D-C_U4_E: [_(CUTION ACCURACY

SST H_O._ _ •1A.5 SG5 178._

RRT *.8381 RNf" -.?197 RTr .8999

SG8 17_1.2 R23 .IT65 R13 -.905T

SGI 1702.2 SGZ 515.9 THA 170.76

RAR ??,16 ECC 1.7006

|NJ 2 LAT INJ 2 LONG

-23.}A 52.62

18o77 Z08,53

-Z_.50 }Z.57

19.89 188.92

-Z?.80 |4._0

22.89 ]T2,08

OR81T O[T[RNJNAT_ON ACCURACY

8T 702.} SR JZS.Z $$ 683.6

CRT .6441CRS -.8401 C}T -.9529

LSA 9T}.I N}A 170.7 S$A 17.0

ELI TOT.2 EL2 98.1ALF G.67

J999



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH CATE MAY 16 1964 FL|_4T T]_ 102./30 AU_'RIVAL OATE AUG 26 1964

PELICg5ENTRIC CONIC

RL 151.ZB LAL -.(]_

RP 108,53 LAP -2,98

RC 101,63_3 GL -Z0.03

PLAN[TC_ENTRJC CONIC

C3 41.95_ VHL 6.47_

LNO-f AZMTH LNOd TIME

9O.OO 0 77 2

9O.{]0 J_ 3 0

100.00 I 49 34

1{30.00 14 23 IO

11o.oe _ o Yz

110.O0 15 28 40

0IFFERf..NTIAL CC)_RI[CT/_

TOE -.7487 TRA-I.4@58 TC3 -.812_ 8AU .,W_@40

RI)E -.112! _RA .IESI RC3 .2_J_)9 ¥#WJ .1_36

FOE-2.J376 FRA-l.7642 FC3-2.6486 _o 5Z3t

8OE ,7fl7l BRA I.SOI0 _23 .8628 FSP -1141

OISTAI_E 3C](].881

LCL 2_5.16 VL 28.125 GAL -|1.08 AZL 94.611-ICA 139,(_ 9qA 1_7,73 ECC .2150!

LOP 14.91 VP 38.497 G&P Z.10 AZP 86.48 T/_. 2}2.25 TAP 11.91RCA 108.12

GP [8.12 ZAL 152.95 ZAP 1|3.37 ET$ !1.?{3 ?AlE 145.09 ETE 144.80 ZAC 95.5,0

IN( 4.5100 Vl 29.45Z

APO 167,35 v2 34.916

ETC 276.Z0 CLP-114.67

0LA 2.56 RAL 74.73 RAO 6568.6 VlEL 12.780 PTH 2.3Z _ 4.093 OPA 41.23 RAP 76.17 ECC 1.6905

L-| TIME IN| LIT INJ _ IN| RT A`5_ IN| AZ}4TH JNJ TJME _ C,ST TIN IN| 2 LAT IN| 2 LONG

2477.75 -24.9_ $8.8_ _09,73 103.82 I 8 |9 J877.7 -L:_.82 _0.85

4963.14 21.9_ 217,]7 307,93 71._ 14 29 44 4363.1 19.25 209.54

7211,53 -26.25 38,@'Z 309.37 104.83 2 ?6 25 1611.5 °23.96 ]0.87

4704.59 23.Z2 197.69 _07.47 ?0.63 15 4l 34 4104,6 2_.37 190.06

I_9.57 -99.74 _D.9! ]08,_'_ 107.69 5 3} 42 1589.4 -27.03 If.76

4499,5_ 26.6! 1_0.70 )06,04 67.71 16 43 40 )899.5 23.36 173.06
NIO-(,OU_ E_CUTION ACOJIRACY CI_ZT C_TF_RMIN_TIOW ACCURAC_

.TW;T |816.7 SGR 405.1 _3 )(.I.4 57 773.0 SR J05.Z S,5 689.8

_ -,6489 _ -.7483 RTF .9047 CJRT ,6410 CR,5 -,83_Z C,ST -.9561
5_ |86J.3 J_3 .1894 R13 -.9097 LSA 1027.6 M,SA 167.5 ,SSA 16.1

`5G1 |8_.J _ _Ofl,0 THA 17J.53 ELl 775.9 EL? 80.4 ALF 5.04

LAUNCH DATE MAY 16 l!_al FLIGHT TD,_ 104.00 _IVX_ DATE AUG _ 1964

H_L ICCENTRIC CON|C

RL 151 ,Z8 L_L -,00

RP 108o 50 LAP -Z,89
RC 103.951 GL -_[_.94

PLANE TOCf..NTR I { CONIC

C3 41._95 _ 6.434

LN04 AZNTH _ TINE
9{].00 0 36 II

9O,OO J2 59 48

I00.O0 14 20 _O

1 I0.00 3 8 25

110.(30 15 L_ 44

OIFFERI[NTIAL C.CRR1ECTIQNS

TOE -,8270 TR_-1.5709 TC3 -.8908 _tU .5190
-,0860 I;_A .1113 RC3 ._31 FAU .|LP'Z76

FCE-2.1148 FRA-I.6543 FC3-2._4_75 _

.t.I}15 E_A I .5749 BC3 .9378 FSP -110_

OIST/t_E _07.0_1

L@L 255,16 VL _.070 GAL -10.90 AZL @4.78 HCA 142.84 5MA 137,29 ?CO .Z1391 |NC 4,7R43 V! 29.452
LOP 18,10 VP M,46_ GAP _,46 AZP _,18 T_. 231,Z'*Z TAP 14,06 RCA 107,9"Z APO 166,66 V2 _I,929

GP 19,0"Z ZAL 1_,I,B_ ZAP 116,6_ _I",5 13,53 ZAE 142,84 F'TE 145,54 ZA( _6,42 F'TC 276,32 CLP-118,29

OLA 1,73 RAL 75,47 RAO 6_.6 VEL |2.758 PTH 2,3_ _ 4.181 DPA 42.O6 RAP 75.44 ECC 1.6813
L-| TIME IN| I.AT IN| _ ZNJ RT A.SC IN| AZI4TH |NJ T|ME PO CST TIN IN| o_ L.AT IN| ,3 LONG

24d_.32 -24.47 _,_ 309,90 104.71 1 16 59 1848.5 -_.2! 4_.92

49B3.56 _'_.43 "_J8,64 _18.69 72.25 14 L_ 53 4385.6 19.80 210.96
2183.55 -25.7_ )6,99 309,52 105.73 2 34 43 |583.6 -23.35 29.02

47"_5,76 23,6¢J l_.(]_ _O8.24 71,L_2 15 _J 6 4125.8 _.91 191.39

1964.18 -L_3.20 19,14 _,_ 108.61 3 41 9 1 _64.2 -26.3_ 11.09

4517.89 _77.0_ IgI._Z 306,86 68.30 16 42 2 _k917.9 E3,89 174.21
NI0_ EXECUTION ACC_ACV ORBIT OETERNIhL'TION _CCUR_CY

.%7 1953.3 56R 397,4 SC,J 352,4 ,57 84#,5 SR 83.0 'SS 699.7
-.663| _ -,7699 RTF' ,g[384 CRT .6|86 CR,5 -,80@0 (,57 -.9590

1993.3 RZ3 .2_0 R13 -.9129 L,SA J090.4 NSA 164.7 SSA 15.J

.,_GJ 1971.4 ,.q6Z L_J4,7 THA 172.14 ELI 850.0 EL? 65.1 ALF 3.48

LAUNCH 0_T£ MAY 16 I_4 FLICddT TIE I06.O0 ARRIVAL 0ATE AUG _ 1964

HELIOCENTRIC CONIC

RL 151.2_ LAL -._0

RP 10_,46 LAP -2,78

RE IO6.220 GL -21,97

PLAN_TOCENTRIC CONIC
C_ 40 ._(_J VHL 6.395

LNCH AZMTH LNO4 T|I_

90.00 0 _6 27

9_._ 12 55 56

10CI.OO 2 B 9
l_(1.O0 14 16 55

ll_.t"}O _ 17 J4

110.00 15 24 21

C/FFERENTIAL CCRRIECTION_

rOE -.9109 TRA-I.f_I] TC3 -.9659 _U .5523

ROE -.05_ _ .096_ RC3 .2953 FAU .11666
FDE-Z.0890 FRA-I,5381 FC3-Z.4693 B,%° 6142

8_ .9128 _ 1.6458 BC3 1.01013 FSP -]f_o8

CI,STANCE _13,137

LOL 235.16 VL 28.022 GAL -10,7! AIL 94.99 MC_ 146.03 _A 136._3 E(C .?I5H? 2NC 4.9865 Vl 29.452

LOP 21.29 VP 38,437 GAP 2,8_ A5P 95.86 TAL 2_0.|3 T_P 16.16 RCJ 107,/J APO 265.96 v2 _4.94!

GP _.09 Z_L 1_O.62 ZIP 119.55 ET5 15.58 ZAE 140,64 ETE 247.79 Z4C 97.50 ET{ 276._9 CLP-IZI.68

GL_ .77 RAL 76.28 RA0 65f_8.6 VEL 12.7_ PTH 2.32 VHP 4.2_2 DPJ 43.08 RIP 74.93 ECC 1.673J

L-2 T2NE INJ LAT ]NJ LONG ]NJ RT A_ INJ AZMTH JNJ TIME PO CST T2M INJ 2 LAT INJ 2 LONG

2415.94 -23.89 54,65 3|0.13 105.67 I "L_ 43 1815.9 -21.51 46.79

_W322.O7 _'_.97 2"Z_,40 309.59 7_.97 14 19 28 4412.1 Z0.42 212,65

2252.40 -25,16 34.87 _09.73 106.70 2 44 2 1552.4 -22.63 26.98
4750.84 24.23 _D0.75 309.16 71.94 15 36 6 4150._ 21.54 292.99

29_6,2! -_B,58 IT.R] _08,47 109,6D 3 49 30 1336._ -25.64 9.26

4539.80 _7,63 !83.40 307,82 69.02 16 40 P 3939.8 24.52 175.60
MID-COuR,_WE EXECUTION ACOJRACY CRBIT _ETERMINATION _CCUR_CY

.,q_T 2D87.9 SGR _91.0 5_3 3.38.8 5T 93,8.7 SR 59,2 `5`5 710.0

_T -,6760 _ -.792_ RTF .9109 CRT .5546 ORS -,7518 C,sT -,9615

2124,2 R_3 ._"_ R13 -.gl_g_ L,SA 1159.1M,SA 162.4 S,SA 14.0

`5G1 2104.9 _ _5.8 THA 172.65 ELi 929.3 EL2 49.2 ALF 2,03

LAUN(.H C_TE MAY 16 1'-3_o4 FLIGHT TIME I08.00 A_/VAL 04TE S4[P 1 1964

|36.36 ECC .2J29_ IN( 5.2252 Vl 29.452

18._ RC_ 107.47 APO 165.26 v2 34.95)

143.6() ZAC _,£-I0 ETC 276.43 CLP-2_4,_6

HELIOCEN/R5C CONIC OI,ST,_q(:;E 319._31
RL lSl .2H LAL -,00 LOL 235.26 VL 27.953 GAL -10.52 A_L 95.23 H_ 149.L_Z S_4A

RP 1(_q.42 LAP -2.67 LOP 24.49 VP _.40§ GAP 3.15 AZP B3.5| TAL 225.9B TAP

RE _08.585 GL -23.16 GP 21.39 Z_L 149.24 Z_P I22.15 ET,5 17.gO ZAE |_q.46 ETE

PLANETOCENTRIC CONI(

C3 40,_O8 VHI. 6.363 DLA -,34 R/U_ 77.15 RA_ 6568.6 VI[L IZ.723 PIH 2.31 VHP 4.399 DPA 44._6 R_P 74.63 ECC 2.6667

LNG"4 AZMTH LNO4 TIME L-I TDIE INJ L_T INJ LONG INJ RT AS(: INJ /_TH INJ TIME

90,00 0 58 8 2379.27 -23.19 52.19 310.44 I06.7_ I 37 47

9C)._ 12 51 12 5043,97 23.59 L_2_.53 310,67 73,87 14 15 16

100.00 ? J9 19 2117.29 -24,45 32,_(] 310.01 107.75 Z 54 37

I00,00 14 12 42 4781,0_ 24,86 _32,7B 310.Z6 7E.84 25 3223
210.O0 3 27 13 2904.79 -_7,84 15,05 _8._ JlO.f_ 3 _ 57

JSO.0U 25 21 18 4566.35 _8.26 185;iBg 308.96 69._ 16 37 25

CIFFERENTIAL CCRRECTICINS MIO-rJ3UR_ E)QECUT/CIN ACCURACY
TOE-I.DO24 TRA-1.7129 TC3-1,0358 _ ._37 SGT ;_19.9 _ _q6.8 5(,3 323.9

Rf)E -.0273 RRA .0815 RC3 .9977 F_ .11012 _T -.687B _ -.8161RTF .9125

FCE-2.0629 FR_-I.4181 FC3-2.3532 _ 6566 5(,(3 Z'253.4 R_3 ._458 RI3 -.916_

BOE 1.O028 BRA 1.7139 BC_ 1.0778 FSP -IOL_I] 5(.I Z'236,| `5C,_ _78.7 THA 173.06

PC) C,ST TIM INJ ? LAT INJ 2 LONG

1779.2 -L_._ 44.41

4444.0 21.16 214.71

1517._ -21.79 24.71

41Bl.J LP2.27 194.94

1304.8 -24.77 7.2_

_o6.3 29.26 177._l

ORBIT OETERNINATION _CCURACY
ST 2014.7 5R 34.9 5`5 722.5

CRT .3256 CR5 -.5457 C,ST -.9638

L,SA 2235.1M,SA 1f_.8 ,5,54 12.7
ELI 1014.8 EL2 5_.0 ALF .64



JPL TM 33°99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

LAUNCH OAT[ NAY 10 1964 FLIGHT TIN| 110.00 AIIIYAL 0ATE $[P 5 1964

HI[LJ_[NTm|C CONJC

eL 151.Zl LAL -.00

96 101,31 LAP -|.35

IC ll0,11HI GL -24,53

PLAN(YO¢ENTRJC {{_lJC

C5 40,Z87 VHL 6.361

LNCN AZNYN LN_H T114_

IHD,O0 J J1 ]6

PO.OO I£ 45 16

100.DO Z 3l II

10(3.00 14 7 ZZ

IJO.OO 3 30 40

|10,00 15 IT ZZ

OIFF{RENTIAL CCitRt[CTJOI¢6

T0[-I,1011 TEA-],TI|i TC$-I,IDI? 8EU ,t141

ROE .OOl_ R/I• .01NM RC_ .3Oil F_/ .]D_NII

rO(*Z,0411 flA-I ,_56 tC8-Z,Zl?5 81k o ?041

BO[ l,lOll MA 1,7113 8C3 1,1411 rlP -9a5

OJ|T4N_[ 323.304

LQ. 135.16 ¥L 27.8ti GAL -|0.31 A2L 15.31EE 15Z,4] _A |35.6t (CC ,2|0t6 1_C 5.5|31 vl _9.452

LOP 17._ VP 3t.372 GAP 3.41 A2P 85.11 TAL IZT.?t TAP Z0.ZO RCA lOT.Z] APO 164.53 VZ 34.163

GP ZZolt 2EL 147,67 ZEP 124.3t [TS 10.57 ZAE 136°24 ET[ 14t,01ZAC 100.39 [TC 276,44 CLP-Z2?,B5

OLE -I,$S RAL 78.0t REO 6568.5 VlEL 11.714 PTM 1.31 VH@ 4.555 0PA 45.9T RAP T4,49 [CC 1.662Y

L-I T_I_ IN] LET IN] LONG |NJ RT A$C IN] AZNTH IN] TIN( P| CST TIN IN] 2 LAT IN] 2 LC_IG

133?.0i -11.34 41.31 310.85 107.87 _ SO 3) J?$?.] -19.69 iI.?Z

5083,04 14,)i 1£3,17 311,68 75,01 14 9 51 4413.0 ZZ.OI 21Y.25

lD77,16 -I$,58 29.13 31D,40 108.tl 3 6 48 147T.Z -10.79 ZZ.15

4811.ZO 13.51 LPOS,31 $11.|O ?3.08 15 Z? 40 4210.1 Z3.13 197._6

JIll.D• -tt.H lZ,I5 301,0] Ill.J6 4 I 4t 1269.0 -13.73 4.65

43t8.10 Z_.O0 llY.4l 3IO,M 71.06 16 34 1 3tl9.1 16.|5 179.44

NIO-C, OtJMS_ [_CUTION ECCURECY _I_81Y OETENI41NETION ACCURACY

SGT I]34.? SC,R _J7.5 SG3 X)I,_ ST I111.? SR Z_.6 _ Y39,5

RRT *.7005 NNtr -,8414 RTF .tldO CRT -.6631CR$ .4t77 CST -.9663

$66 Z_6.J NZ3 ,_$t5 913 -,t!71 LSA 1325.1NSA 160.1 SSA 11.5

$G| 1370,3 _ _74.7 TNA 173.33 ELI ]111.8 [42 16.9 ALF 1?9.23

LAUN(_ DATE NAY 16 l H4 TLI_T TIN• I11.00 ARRIV4_ OATE 6CP 5 1964

N(Li_[NTRIC CONIC

m_ ]31.1J k_k -.DO

• _ 10/.34 LAP -!.41

• C 113._O1 GL -16.J1

P_AN(TOC(NTRIC CONZC

C3 40.135 VHL 6._43

L_ AZNT_ _N¢_ T|N¢

gO._O ! 17 17

6O.00 11 37 37

IO(3.OO • 47 J?

1OO.00 14 0 •8

110.00 3 51 5

liD.D0 13 1• 10

011Ta*K[ _31,357

_(_ I_S.JI VL 17,|•1 GEL -J0oJ] EZL _S,_? _RE JS8._O IN_

L(8P _O.II VP _._38 GEP _,_0 EZ@ 14,8_ TE_ £11.38 TEP

GP _S,OO 2EL 143.83 1EP 116.Z| ITS _$,7| 26[ 133.11 [TE

]$S.40 [CC .£IDIZ ;_C S._?08 vi 21.452

£I,18 RCE 1_.85 AP_3 1_3.85 V2 34.971

141.04 2EC 101,_8 [TC _76.44 CLP-130.60

DL_ *)._• REL 78.]• RED 85114._ VI[L ]1.7J3 PTH £.3! .,9/P 4.611 DPE 4B.DO

_-| TIN( |NJ _AT |NJ _ IN] R? ESC |NJ EZNTH IN] TIN( P| C|T TIN

IIIT.N -11.•8 41,18 311.41 1Oi,13 1 5 33 lt_l,O

5131.18 •5.13 Ill.St $13,6_ 78.41 14 $ I 433_.0

• 030,44 -L_.S3 •8,77 310,_3 ]JO.ll 3 _| 8 J4._0,4

48_,78 I0,41 •0_,51 313,£7 ?3.4? 15 _1 33 4214.8

1117,61 -_3.88 1,9] $01.47 113,15 4 _ 3_ i117.6

4140.36 11,8t 190.35 311.15 ?_,57 16 11 31 404D,4

DI_FE_[NTIE_ COtR[CTZC_S

t0[-I,•_O| TRE-l.|480 YC3-1.15_8 _U ,1438

NO( .0417 _N_A .0484 RC3 ,_031 FAU ,0_4_43

F0[-2.0_34 rNAoI,1877 FC3-_o074• 8SP 7307

|DE J.Z8II liRA 1.6486 8C3 1,1_15 FIP -13_

RAP 74,43 £CC 1.6623

IN] I LAT |NJ I LONG

-1t.47 38.63

23.DZ 2_0.48

-|!.38 11°21

_4.16 200.44

-12.5_ 2.3?

_7.11 18_.10

_RJT O[_ERNJNET|ON ACCt)RACY

ST |•IO.Z M 47.3 IS 757.1

CRT -.16t9 CRS .9718 CST -.9609

LSE |4l?o8 MIE 160,3 6SA gob

ELl J•ZI,O [42 II.e ALF 177.8,

NJD-C.O_W_[ E_C_TJON ACCLMECy

$GT •488,8 _ 3JZ,$ |G3 •|I,3

*,?083 _ -,_14| RTF ,114|

• 3J?.| _•3 .•843 NJ3 -,9J87

$GI 130t,| |61 _74.? ?HA 173.54

_Au_ DATE NAY J6 J964 FLJG_T TIN( 114,00 _RRIVAL DATE SEP ? 1964

H(LI O(ENTN[C CON]C

NL JSJoZ6 LAL -.O0

RP 108._0 L4P -2.29

RC 115.499 GL -ZE.24

PL_N(TC_ENT91C CONIC

C3 _O.605 v_L 6.371

LNCH AZNTH LN(H TIRE

90.00 I 46 35

90.00 1Z Z? 32

100.00 3 5 29

100.00 1_ 51 19

110.00 4 _

110,00 15 3 g

OZrrERENTIAL CORR[CY|_N_

TD[-|._TaO TNA-1.9123 T¢3-1,]g8z BAU .67130

ROE .0939 RIA ,OZlZ RC_ ,3076 FAU ,08846

roE-Z.0221 FR_-1.0629 FC3-I.B660 BSP 7914

|DE 1,38]3 8RA 1._115 8C3 |,•_41 F8P -8?1

DISTANCE 337.391

LOt, 235.J6 VL 27.764 GAL -g.|g EZL 96.33 HCA 15|,71 $NA 134.9] ECC .20333 JNC 6.3Z65 vl _1.45_

LOP 34.07 VP 38.304 G4P 4.10 AZP 84.10 TAL ZZS.Z8 TAP 24.0? Red 106.67 APO 163.15 v_ 34,992

GP Z7.57 ZXL 143,T1ZAP 127,31ETS ZY.46 ZA[ 131._6 [?[ 148.67 ZAC 104.g3 [TC 276.44 CLP-133.59

DLA -3,1 ? RAL 80,Z3 RAO 33_.6 VEL ]Z.717 PTH 2.3] VHP 4,883 DPA 30.61 RAP 74°3? ECC 1.6693

L-1 T]J_E |NJ LAT [NJ LONG _NJ RT ASC IN] AZNTH |NJ T|N_ P_ C|T TIN [NJ Z LAY IN] 2 LONG

Z229.41 -11,t3 42.42 311.Z0 ]10.55 Z _3 44 162t.4 -16.95 35.01

5194,94 ZG.0S 231.90 313.74 78.50 ]_ 54 ? 45_4.9 24.21 Z_4.?2

1_74,86 -21,18 23.19 31|.8_ J]|.00 3 38 14 1374.9 -16.06 1_.79

4_24,72 27.3_ 212.T1 _13,4_ ??.48 13 1_ _4 4324,_ _5,37 _04.4_

1778,68 -24.53 6.?S 310.13 114.39 4 37 48 11?8.? -21,01 359.$6

469_,67 _0,tl 1t4,_6 314,42 74.6| 16 _} _Z 4093,7 28.49 105.80

N|D-C(X)R_4_ (XECUT/ON ACCURACY _RR]T DETERN|NAT;ON ACC_QACY

SGT I614.S |GR 401.$ SG3 173.3 ST |$43.7 SR 87.4 S| YT?.6

RRT -.?]Z? RRF -.88_7 RTF .9133 CRT -.t494 C93 .993_ CST -.9716

SG8 ]1aS.| RZ3 .318t RI3 -.9]93 LSA 1546.5 N$A 161.5 SSA B.Z

SG] 1630,4 $6l 1,_V_,3 ?HA J73.67 ELl 1346.l EL] 27.4 ALF J76,46

LAUNCN DATE HAY 16 1964 FL|GHT TIN| 116.00 ARRIVAL OATE SEP g 1964

H£LIO_ENTRIC C_IC

NL 151.28 LAL -.00

• P 106.26 LAP -2°14

. RC JJ?.?1O GL -30.?8

PLAN_T_ENTRZC CONJC

C3 41.568 VHL 6.447

LNCH AZNTH LN_H TIN( L-] TIN( IN] LAT

• 0,00 2 10 31 Z157o44 -1_.14

90.00 11 13 45 517|,75 I?.08

100.00 3 28 11 1606.85 -1|.41

100.00 13 38 46 3004._7 _8.42

110.00 4 Zt 4 1711.3t -2•,80

110,00 14 53 23 4764,71 3_,07

DIrFER[NTIAL C_R(CTIC_6

TOE-|.56|9 TRA-1,9796 TC3-1,2111BAU ,6945

ROE ,|_44 RRA .0044 RC3 .3080 FAU .07974

rO(-2,0170 FRA -.93t4 FC3-|.6607 _3P 835t

80E 1.576_ BRA 1.9796 6C3 1,Z49_ F8P -806

OZSTEN_( 343,406

LOt. 233,16 VL Z?.6tt GAL -9.6? EZL t6.t4 I,EA 161.99 SNA

LOP 37.Z? VP _.16t GAP 4,40 AZP 83,40 TAL ZZ3.tG TAP

GP 30.t3 ZAL J41.1J ZEP J2_.|0 ET$ 3].DO ZEE IZ8,40 ETE

134.41 ECC ,2086] [t_ 6.9407 VI 29.452

23.tS RCA 106.37 APO 162.45 v2 35.006

]4?.93 ZAC |08.26 ETC •76,4_ CLP-J36.OJ

0LA -?.63 NAL |1.33 RAO 6368.6 V[L |Z.?1S PTH Z.31 VHP 5.1_7 DPA 34.02 RAP 74,12 [CC 1.6841

IN] LONG |NJ RT ASC |NJ EZNTH |Nj T|I4[

3?.90 3_3.37 J]•,IZ Z 46 ZB

Z_.|3 31|,36 _|._| 1_ 41 44

I|.tl 311._1 113.11 3 53 58

218.41 3|8.3_ 80.31 IS _ ]0

3,01 3J|,J4 116.1t 4 36 43

1tt._ 3|7,41 ??.49 16 14 48

N|O-COURSIE (X£CUT|ON ACCuRACy

SGY Z?44,6 SGR 4Z0.3 $G3 251.0

Rift -,7018 _ -,_73 RT_ .9J66

|68 Z?76.6 RZ3 ,33t4 R13 -.9_07

3GI 2761.0 6GZ 294._ THA 1/3,73

POCST TIN |NJ 2 LAT IN] Z LONG

1357.4 -14.98 30.64

46?8.? 13.58 230,4?

130G.9 -16.11 JI.1B

4404.6 Z6,?6 Z03.99

1119.4 -19.10 35_,64

4164.| 30.02 IPO.??

C_'BIT O(T(RMINAT|ON ACCURACY

ST 143_,2 SR 137.7 $3 603.9

CRT -.9360 CR3 .9901 C3T -,9T49

LS4 1693.5 N$A 163.? SSA 6.6

ELI ]498.8 EL2 48.3 4LF ]?5,06

zoo I



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 1964

LAUNCH OAr( NAY |6 J984 FL|_.Ir TIN[ )18o0(] ARR.[vAL OAT[ SIP |J 19(,4

H[LJOCEMTRIC COWJC OILTAI_[ $4f.d03

mL lSl.Zl I.'L -.00 LOt. Z)5.10 VL Z7.831 GAL °9°" JZL I)?.tl _K4 165.)t SNA J33.PZ [CC .Z0795 INC Y.8071 v] 2g. ASZ

RP ]08.2t LAP -).29 LOP d0,4? VP _l,Z,q3 GAP 4,_ AlP fl.45 T#,L ZZ1.GJ TAp Z?.79 RCA 106.G? APO liJ.?$ VZ 35.019

RC |Z0.0?4 GL -34.08 GP )S,50 ZAL I_?.fl lap It?.8f (T1 37.59 ZA( ]14.71 I[yl[ 146._15 ZAC IJZ,10 (1"(; Z?S.84 CLP-138.66

PLAN(TO(rNTR| C C()J] C

C$ 41.157 VNL 1o807 OLA -10.14 IAL 13.00 RAO 8_81.? VI[L 11.14L PTH 1.$4 YNP 5.4P3 OPA 58.5? RAP 73.26 (CC I .7185

LNCH AZMT/4 LiIKH TIN( L-I TIN( JNJ LAT IN) LCIIG IN) II1' A_C |NJ AZ)iTH IN) T]I4_ PO CAT 1tin |NJ Z LAT )NJ Z LONG

80°00 III 3 20L5oll) °)Lll 31.1S )IS,Z4 111.18 ) 18 l_ 1465,) -|l.53 25.| Jl

90.00 JJ _.A 0 53f5.80 l?.lNI Id?.l_i 311.51 f5.45 )3 15 5_1 471)$.4 •)'.05 Z38.71

100.00 3 5? 511 lf20.38 -)?.01 I).LJ }14.61 Ild.IN_ 4 18 If |120.4 -13.$0 8.$7

IOO.O0 13 _*O 48 5115,77 _.ll 22L,51 111.18 f4,48 14 46 1 4515.8 18.34 lIT'.89

lJO.O0 4 53 5_ 1_45,14 -_0,SO 3_.4_ 311.7_ 117.17 S 21 11 1045,1 -18.80 .151 .5 q

J)O,O0 14 41 11 48L3.?5 35.1f 104,84 311,18 11.75 18 I 11 4188.1 31,79 197.95

0ZFf[R[NTIAL C_W_[¢TJOPA_ II[0-C_ [J[¢UT|_N A¢C_&¢Y _l]Y O[T[RNINATION ACCURACY

T0[-1,8304 TRA-I,O4ff TCI-i,llGJ IAG,/ ,?141 KI' I171,5 _ 444,0 $83 111,1 ST 18?0,2 SR 197.8 88 8]Z,5

no( .lt?f J_ -.0324 RC3 ,3003 FAU ,0elM3 _T -.ft18 W -.f_ll ITI r .firs CRt -.150t CRS ._18!19 CST -,97t6

IrO[-Z.OOlf IrRA -.fO_f Irc$o1.37_1 Ilk e lll_kl _ L_OL,I 913 .35_1 R|3 -.lilly LSA 1878.3 NSA 188.11 $SA 5.0

80( 1.8444 MA l.O)0l 8C3 1,_35 FJWp -Tt0 _61 If_.J _w_ 31_.S TN_ 173.f2 ILl |M1°2 ILl ?).8 ALF 173.73

LAUNCH OaT[ N.AY I1 11144 IrLIGHT TIIE 110.00 A._IIvAL oA'r[ S[P 13 11)64

_q[L )O((N'rmZC C_iC

RL ISJ .If LAL +.00

RP )08.1Y LAP -I.f$

RC IZt.3SI GL -_41._4

PL AN[ lrO¢(NlrR | C C_NJC

C3 4f. IO_ V_. L+l_kl DLA -15,_1 /IAL

LNCN AZNTH LNCH TIN( _.-J TJlE_ |NJ LAT

_O.O0 3 I_ f I_.ll -II.01

I)O.O0 II 13 _1 5570,00 I_.IL

IOO.OO 4 40 It l?03.ft) -13,54

J00.O0 It _3 A 51_O,N L_._

Jl0.O0 5 tf if 1547,_5 -17.It

no.o0 14 11 44 500_,14 34.15

O|_(Rt[N/IAL C(_'lfl[( T |ONI

_o(-lJ1lf TR_-I.JA_O tCI-J,O_S_ fAAJ .T_15

RO( .$110 _lA -.0_NI4 Re3 .1743 FAt) .05'?01

IrO(-i.ffSl Irij -.L_I IrC3-1.Olff liP 1_24

fOE E.2524 MJ _.1341 8C3 I.I/'91 FSP -elm

0II?AK[ 353. |?t

L_ _5.11 VL I?.515 {_L -|o_0 IlL ff,li HCA IN.3? SNA 183.AI [CO ._0736 ZNC LIS?Z vl 21°452

LO_ 43,_ yP M,I_? G_P 4,re AlP fl,O$ TAL 121,11 TAP I_,5J' #CA 105,1'5 Al_ 101.01 V_ 35,08_

GP 4J,f2 IAL 133.85 lap 115,71 rYf 44.10 lAAr Jll),?J_ 1Y Ir 145,tio ZA{ I11,1) [TC 277.051 CLP-|4| .57

f4,tI RA0 fS_,_ 1fill JI.0Jf PlrN !.37 VHP L.0fJ 0PA 84,?f RAP ?0.82 [CC |.79|?

|NJ L.CNG ][NJ I1' Al.C" ]NJ AZIGTH IN) TIN[ PO CAT TIM IN) I LAT IN) I LONG

14.77 311._1'4 115.fO 3 5f If 133_,8 -8.52 17.9|

I_f.l_ 321.33 IJ.JlD I1 5L 18 LITO.O •I.ZZ 251 .32

4.?l 3l?.fI lJlJl 5 1 3L 1103.9 -I.fZ $5_,i_

IN,?? _1.37 S0.1f JA 21 5 aefl.o 29.LI 218._?

3_£.?? 31S,?O 11_.t8 5 55 4? 947.1 -|3.18 346.01

2If. IS 3_f.34 ff,38 ]5 43 18 A409.? 33,55 108.94

M|0-¢(]I_ (_(¢UTJ_ ACCU_AO' GRlXT O(Tf:RTIINATION ACCURACY

• ;t _O09,1 IGR lLf.I 1+3 1t4.1 81" 1_!2.3 M ZGA.J $$ 1183,8

RRt *._49f _ -.t?73 IITF J112f CRT -.1175 CR8 .faDS CAT -.9830

_1041,3 R_3 .3571 RI3 -._2?1 LSA 2JJ?.0 MlA I?O.8 $S4 3.8

_GJ _021,3 S01 35f.? ?HA |74.18 ELl 19]?,1 EL1 87.8 ALF 172.72

LAUNCH OAT[ HAY 18 )_t_4 FLI_NT TIN[ 112,00 ARSIVAL 0AT[ $(P |5 |_84

H(L|OC(NTR1C CONIC

mL 151.21 LAL -.00

I_ )Ol.13 LAP -1.87

IC lit,Ill GL -44.10

PLAN_TOC(N_R|C CONIC

C3 $8.83I VNL ?,IS?

LNC_ AZ_TN LNC_ YlJ(

I0.00 4 4Z l?

I0.O0 10 •8 •?

100,00 S Al 5#

IO0.O0 )2 A l?

)lO.OO I 28 13

IiO,O0 l) 4) 11

OZ'[RE_fl_L CO,'[C?i(:_l

TO(-_,t}3? TRA-I,_3OI TC3 -,1t13 IAt,I ,?Ill

RO( .3•83 RNa -.1411 R¢3 ._54 FAU .041t_

FD(-).8••I FRA -.5•10 F¢3 *.L145 liP J_f4

BO[ •.leO) MA 1.1440 f¢3 ,1147 riP -if7

0IST&_C[ _1.$)0

LOL Z15.18 VL 17.4_8 &JL -5.14 all IOi.6L K_ 171.55 _IA |31.3• [CC .•0813 INCII.ASST V! lt.lSl

LOP 6l,ll VP NhltO GAP 5.11 AZP ?l.t? TJL 219,?_ TAP 31.34 ICA )05.43 IP_ ILO.61 vl 35.046

GP S0.11 ZAL 1•7._) ZiP 111.52 (T3 SI.fl Za[ Ill.L) (1( 145.98 ZaC 1•8.19 [1C 171.40 CLP-IA5.48

OLA -I).31 #AL f7,15 RIO LSf_.I Vt[L 13.41L PTH 1.65 VI(AP ?.Ill OPA 73,•2 RAP 81.D9 [CC 1.8849

L-] YI_ IN) bat |NJ LONG JNJ •T ASC |NJ AZ/ITH IN) T|N[ PC) C_T TiN IN) • LATINJ • LONG

J?43.ff *L,O? 13.55 _3.34 lIT.T) S 11 •1 1143,l -Z,II 6.81

$llI,LI 15.fl Ill.O? 33t.15 1Ol.0S 11 L 10 $1L3,7 l?,•I ITI.88

JSll,lf -7.14 31t.?l 314.31 llf.tl i 14 •L Ill.? -4.01 350.1•

5554,)1 17._0 1_,7l 337.33 10].lf 13 37 I 4J54.1 t9.11 2SO,10

1411.A0 -11.4f 315.10 321.10 ]ll.Ol I Am 54 111.4 -f.)? 331.88

Sill.l? 33.10 _3f..31 331.41 i_.Ol 13 lO 55 lL14.l 34.00 ••?.19

N]0-COUM_H[ (vlrCUTI_I ACCt/_ACY CtBIT D(TEIt_INATION ACCUI_ACF

fGT $|48,? 8GR 4?4.3 fG3 151,3 aT 1110.5 M )0•.4 iS 8_).O

_IRT -.4197 _ -.?f_l ITF .5330 CRY -.90_ CRS ._805 C|T -.t_83

S&_ 3111,3 R_3 o1411 RI3 -.P364 LIA 2442°2 NI_ 175.1 88A •.2

_GI 3134,4 _ 411.4 THA 1?5.?0 EL! 21??.! ELl 128.8 ALE )73.08

LAUNCH OAT[ MAY 1| l_i4 FbI_T TIN( 114,00 ARR|¥_L OAT[ SEP I? lee,

1'0oi



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qrVOL. 1, 1964)

LJt,_RCH OAT( NAY 1• I•ti4 F¢.lr,,_1 tI_ 126.00 ARR_V.IL DRYE SEP J9 ]964

,(L iO((Itll| C CONIC

RL 151 .£• LRL -.00

RP IO•.OS LAP -i.35

IIC ,121..J87 GL -lJ.)4

PL4N[ lrocJrNTR | C CONIC

C) $£l.$03 ?eel IT.OIl

LKN 4ZNIN Lk_H YlNE

II.?l S )1 55

110.29 11 5S 55

61.71 ) $1 55

!J4.28 11 SJ 55

O].?J ) 5I 55

118.11 |1 511 59

0 frFK_[NY/4t C_NN(¢Y |_

?D[-4.1837 ?NA .1679 ?C3 -.0115 8AU .5517

RDE-i.fIi? _NIA-Z.4)St Re) ,Oil1 FAU-.001?4

FD(-2.0t_O _NA -.IIMI) F¢3 ,0074 21d e 9520

40( 8.8489 9RA 2.4414 liC3 .0819 FSP -ltMI

0IIT4NC[ 572.870

LO_ 235.11 VL Z?.582 GAL -4.57 AZL 125.52 NCA 177.71 S_RA

LC@ 55.)0 vP )8.087 GAP 5.t? AZP 54.50 TAt. 216.73 TAP

GP 76.06 ZAL 104.04 7AT 101.0l [rs 154.01 ZA[ 60.25 [T[

i31.93 (CC .20549 1N¢$5.5209 ¥1 29.45|

)4.44 RC4 104.82 APO 159.05 VZ 35.D?Z

209.69 ZAC 158.97 (TC 512.82 LLP I&Z.S5

OLA -$8,18 RAL 109.03 RaO 8571.8 V[L 11,058 PIN

L-! TIN( lkJ LA7

1081.13 ).4)

847,30 ).45

L_02.I) ).4)

867.50 3.45

1V11.]5 3.43

887.$O 3.45

).J8 vHP Z0.811DPA 65,83 RAP )_0.8! [CC 6.Za_0

IMJ LONG IuJ IT 482 IMJ A_?H ZMJ TIM( _ CST rIM |NJ Z LAT INJ t LONG

45.15 10.80 129.05 G 6 37 1482.1 9.44 59.$_

$12.98 10.81 129.05 12 14 22 2G7.) 0.46 507.1Z

45.15 10.80 129.05 G 6 37 1482.1 0.44 39.)0

))2.U 10.81 129.05 12 14 ZZ 267.3 0.46 )07.12

45.J5 10.80 |19,05 S S 37 148l.] 8.44 )9°)0

$IZ.llg 10.81 129.05 1l 14 1l 267.3 8.48 5O?.lZ

M/0oCOt.NI$_[ [X_CUT_ON ACCI_IACY Gi_8|T O(T[RIRINAT|ON ACC_ACY

SGT |$41.8 8841 30_.8 485 58.4 ST 1540.6 Sm 2|82.0 S) 1212.4

R_T .91?8 R_F .9754 RTF .9827 CRT .9928 CNS °.8977 CST -.9988

)3)3.4 RE) -.1584 Rl) .8871 LSA )388.4 NSA 155.3 SSA .6

8G1 5_88.7 _ 483.1 THA 67.4? (LI 5175.2 (L2 146.0 ALF 65.16

_.dUNCH 0412 NAY II IINI4 FL|C_7 7IRE 118.00 ARR/VAL OAT[ iEP 21 1964

P(LiO((aTIi( CO, IC OIIfAN(:( 37f.77f

• _ t51.18 LAL -.00 LOL 115.11 VL 17.284 GA_ -8._? AZ_ 4S.M e_ 181.77 _A 131.45 [C¢ .I0137 1NC40.6188 VI 28.452

WP 101.01 LAP -|.IS LOP 56,_1VP M.OSO GAP 8.|8 AlP 130.61 ?AL _15,67 TAP 37,45 RCA 104.19 APO |58,?0 VZ 35.085

RC ]$1,587 GL IO.58 GP -?|,11 2AL 101.18 ZAP _.00 [?S _9.79 ZA[ 79.88 [T( 154.81ZAC 23.81 [TC _5.28 CLP 119.07

_A_270¢[_7n1¢ CONIC

C5 40?.730 V_ /O.ltl OLA 73.71 RA_ 189.17 R_D 4_71.1 V(L 13.001 PTH _,18 VHP 17.655 OPA -62.75 RAP 54.50 ICe 7.7102

_NCJ4 AZMTN LNLH 7|1_ L-| ?|1_ |NJ LA? INJ _ ZNJ R? 48¢ _NJ AZNTN /NJ TIN( PO C87 TIN INJ 2 LAT INJ 2 LONG

11.17 If 31 40 S035.19 -$.44 148.81 78.58 14,3J _0 58 )5 4435.2 -11.59 244.02

115.75 8 51 40 5191.18 -$.85 tl.82 78,34 14.31 ? 25 51 2652.2 -11.$8 91.25

11,17 II 31 40 SO$S,ll -3,14 148.81 78.38 14.31 20 56 )5 4435.2 -11.39 248.02

165.73 I 31 40 $151.18 -3.83 81.82 78,54 14.51 7 25 52 2852.l -11.38 91.23

11.27 ll 51 40 SO)),It -3.14 248.11 ?I.5G 14.31 10 56 35 4435.Z -!1.59 249.02

J85,75 8 5J 40 )l)l, Jt -5.85 81.81 78.51 14.31 7 23 52 1851.2 -11.38 91,23

OIFFIII_NT|AL C0_11_C7|I_ , N;O*C,_JI_ [_UT]_ A{CuRAC7 0_8|70ETERNZNA?|ON ACCURA{Y

tO( .0489 YRA .701_ YC5 -,0148 844/ .7117 $Gf 118.1 8GR 338t.8 $G3 53.8 9T 249.1 M 1171.8 S3 806.0

RO(-7.1172 NA-2.3|37 RC3 -,11_ _AU-.00785 RftT -.78_ _ -._874 RTr .SYZO CRY -.4195 CRS .9917 CS7 -.5525

_Ol[ 1.0402 FNA .4751 FC3 .0|82 8$P 79_8 888 3480.1 R_3 -.1505 213 -.9914 LSA 2316.9 NSA 241 .I SSA .Z

Ik_ Y.1175 MA 2.4lIH) 8¢$ ,1308 rSP -134 $G! 5444,1 952 499.Z THA 100.86 ELI ZIT4,Z ELI Z?Z,) ALF 9Z.74

LaUX(_ O_T( MAt II ll44 F;IGHT T|R I)0.00 ARRIVAL OAT( S(P _$ 1944

_[LIOCENTNIC CONIC DIS?ARC[ _5.311

IL 151.28 LSL -.00 LOL _S.I8 VL 17.215 GAL +7.85 AZL ??.14 HCA 184.11 S_A 1_._6 [CC .|0|44 I_{12.0t24 va 29.451

• P 107.97 L_P -.87 LOP 59.71 VP _1.0_2 GAP 1.34 3ZP 102.01 T_L 113.98 TAP $8.65 RC_ 10).95 APO 158.00 v2 55.0_9

+¢ ]53.597 +L 47.61 ;P -45.10 24_ I!I.1_ ZAP 115.75 [T$ IIHLIO ZA2 105.98 EYE 215.J1 2AC 12.90 [tO 285.34 ¢LP-1_).03

PLAN[TO_[NTI|C CONIC

C3 54.218 VN_ 7.G$00LA 7|.0) RAL 84.05 RAO 858t.1 V(L 15.401 PTH 2.45 VNP IO.i?4 OPA -41.49 NAP 96.55 (CC 1.1581

L_¢N AINTH LNCN TIN( b-I TIN( INJ LAT INJ _ |NJ IT ASC INJ AZ14TN |NJ TIN( PO C$T TIN _NJ 2 bAT INJ 2 LONG

21.81 14 43 43 42d11.78 -29,44 238.81 )54.84 21.10 16 I 45 4081.4 -52.16 256.10

191.32 I 115 26 2822.51 -19,43 M.51 )34,63 21,10 2 t 8 1322.3 -32.15 85.51

ll.ll J4 43 43 481.78 -13,44 131,11 354._4 ll.10 16 ! 45 4081.8 -)2.IG 2)t.DO

154.32 I _O II 2812.31 -18,45 _P.5J 354.45 11.|0 I 9 8 1312,5 -32.55 J5.5|

21.68 14 4) 43 4•8|.78 -13.44 13_,81 334.84 11,10 18 I 45 40481.8 -32.46 236.80

151.52 I L_O _ 1211.$1 -13.45 t8,31 354.85 11.10 I I 8 15_2.) -51.85 85.51

DIVFtff(NTIAL CQ_CT/ONI N|O-C.QU_I_ [_(CUTION ACCURACY Cll_lT DETEBINATION ACC_HtACY

TOE 3.6786 T#A -.7785 TO) -._101 B/_ .7143 IGT _O3.3 _dl 507.| I_) 87.7 ST 2813.1 )R _O1.5 SS 767.9

• 02 .3884 _IA .1175 iC3 -.107_ FAU .01485 _T ,4190 _r .8717 RIP .15)5 CRT .8833 CRS -.8542 C$T -.9941

FO( 1.0738 FRA -,lO_ FC) -,3708 6_ 111_0 _l 345t.8 N_$ .1840 I15 .957| LS4 2927.l MIA 152.8 ill l.D

_O[ 3.69_ MA .7R5I 0(3 .9823 F_ -187 _J _0_.2 _ 4_.8 ?HA 3o48 [LJ 2828.0 [L2 I54.9 ALF 5.44

_[klOC[NTRIC CONIC OI$TANC( 3_1.113

Rk 151.28 LAL -.00 kC_ !_5.16 VL 17.157 {AL -T.tl AZL 14.18 KA 187.81 I_A 1_0.48 (CC ._827 I_C 5.8131 vl _9,45Z

WP 107.15 LAP *,71 LOP t1.84 VP 57,175 GAP 8.5i AlP 15.78 TAL _!2.41 TAP 40.21 RCA 105.57 APO 157.40 Vl )S.110

N¢ ]35.8]5 GL 18.1_1 67 -48,8_ ZAL J3_.|| ZAP J1_.J3 [78 }0t.?_ 242 J|?.71 IT[ 115,87 ZAC 1?.47 [TC 2?9.98 C_P-154.81

PLRN(70¢[NTRZC ¢ON/¢

C) 30.319 _ 9.904 O_A 95,11 RAL 18.71 RAO I54_,1 V(L !1,318 PTH 1.1_ W_ ?,?_20PA -15.45 RAP 81.4J ((C 1,49_O

LN(N AZNTH LNCN TIN( Lo| Y|N( ;NJ LA7 |NJ LONG |NJ RT ASC JNJ AZNTff |NJ T_N( POC$Y T;N /NJ I LAT |NJ 2 LONG

42,14 ]5 15 i 4428.12 -28,81 111.87 3)3.42 45.14 li 28 47 3416.1 -)5.2) £05.54

137,O2 0 I 5? 2850.86 -_,_0 88.18 ))_.47 43.8_ 0 54 8 1250.9 -)5.22 79.13

42.94 15 15 I 44_J.I1 -_,81 11J.87 3)3.48 43.16 16 28 47 3426.1 -35.2) 205,56

137.02 0 • 57 1850.88 -If, eO 88,16 333.17 43.8) D 54 8 2250.9 -35,22 79.8)

42.14 15 15 1 4428.JI -18,81 2|J,87 )_3,4t 45.18 11 11 47 _16,1 -3),2) 205.54

)37.02 O I 5? 2RS_,RI -19._O t6oj8 )53.4? 43,15 D 54 8 115_,8 -35,22 79,•3

OI_[R[NT_AL (_Rl_(7_ill M_O-C_J_IM[ [_(UTJON A¢C_4_A(Y (_8|70(T[RM_NAT|ON A_CIJRACY

tO( 1.1812 7RA-I ,1814 T23-2.11_1 8AU .8833 8GT )438.9 _ 8_.1 8G3 J55,2 9T 1854.9 _R )89.4 IS 52).4

NO( .3•8t) II_A -.0|L_I Re3 -,5281 FAU .04155 R_T ,8|_0 _F .f708 RYF ,8116 CRT .9)9) CN9 *.8897 CST -.97•6

_02. ,?)65 FNA -.1391 _C3-1.180t OSP 11455 IGO 3713.0 RI) .3441RI) .8190 L$A 1858,8 N$A 162,1 $$S ),D

40( 1.7021 MA 1,2415 8C) Z.18d0 FSP -449 I81 )701.| SGI A02.6 THA B,92 (LI 1890,0 (L2 1_9.8 ALF 11,10

2005



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH DAY[ NAY 16 1964 FLIGHT TJN[ 134.00 ARRIVAL 0AT[ SIP 2T 1964

_6LXOC(NTRXC CONIC 0ZlTANC[ SPT,060

RL 151.ZJ LAL -.G0 LOL Z$5.J6 VL Z?.O#D GAL -?,$2 AZL 86,84 NCA IPI.0J SNA 130,0J (CC .Z0630 ]NC 3.1157 V] 29.45Z

RP 10?,_ LAP -.QO LOP 16,|S VP 5?,_)_ GAP 6,_0 AZP 93,J0 TAL _10.8_ TAP 41,84 R(A 103,15 APO I88,83 VZ 35.1Z3

RC 1)|.Of| GL I?.?l GP -38.88 ZAL |41o73 ZAP 154.51 [TS 3|Z.|| ZA( |_4.09 (T( Z10o88 ZAC 58.Z? (TC Z?4,0S CLP-153,85

PLA_TO(EN;R|C CONIC

C$ IS.&41 VNL 4.11Z DLA 41,I5 HAL I1o$I RAG 15U,0 V(L |Z.042 PTH Z.|$ VHP 6.735 OPA -14,47 NAP 93,98 ECC 1.3891

LNCH AZNTH LNCN T|N( L-; TIN( |NJ LAT IN| L(_4G |NJ IT A$¢ |NJ AZNTH IN| T|N( PO CST TIN IN| Z LAT IN| Z LO44G

5R.?l 14 15 t 4ZZI.If -£$.3Z 119,Z9 $25.11 5?.14 IY Z5 f? $6Z1,t -30.45 181.11

Ifi.£1 Z$ P _ Zg)t.$9 -ZI.$1 lO.It SfS.|0 5?.13 Z} 59 14 £33t.4 -$0.44 83544

51,?9 18 15 8 4ff|.I? -_I.3_ ll�.fl 5f+,|I 5?,|4 IP Z5 f? 31_1,Z -30.4+ 181.91

l+|.tJ +$ ¢ _ t+5t, 59 -Zl,5J D0.tI 3ZS.I0 57.13 •3 55 14 1332,4 -30.44 83.14

51.76 I8 15 e 42•1,J? -16.31 JIt.L_ _S.]l 37.14 IP •S 27 $6I|.2 -30.45 J81.9!

JZ|,•| Z3 6 •• Z631°39 -•t,31 _0,11 315.10 5?.|3 23 58 |4 •33•,4 -30,44 83.44

D|FFEf2NTIAL COfRI[CT|_41 M|0-¢4_/RS[ [XI[CUTION ACCUR/CY ORBIT OETERNINA TION ACCURACY

YO( ._66 YRA-|.4SZ? YC3-•.6477 8/4J ._mO5 J_T 3741.4 _ 151.5 $03 168.8 3T 1262.3 SR 284.8 88 331.0

RO[ .Z•3S mla -.0_$ fC3 -.SlOt FAU ,05|14 RRT .J471 _ .IND41RTF .9075 efT .8t40 CfS -.6865 CST -.9476

FOE .46Y6 FRA -.•76| FCA-I,I?It 81k* |I?0l It,8 34101.1 6T3 .59•? R13 .9128 LSA 2)51.0 MSA 15S.8 SSA T.I

80( .8553 ONA 1.4533 IC$ 2.61•4 r8_ -3A9 S_,| 3?t?.A SGt $A2,3 TJ_, 8.4T (LI 131 3,5 EL2 IZl.T ALf 10.53

LAUN(N 0AT[ MAY 18 IN4 F_IG_IT TIN( 134,00 ARRIVAL 0ATE $(P 29 1964

_L|O¢_NTR|C C_NJC

R_ 13_.•1 LAL -°00

f_ lOy+le LAP -.41

RC 140.1|_ GL t,90

PLAN(YO(•N/f|C C_NIC

C3 •1.035 V_L 4.511

LN(H AZMTH LNCH TIN[

101.37 I• • •

71,8_ I? •_ NI

101.37 •• 6 •

J_O.OO _3 15 37

|10,00 •1L*O 33

OIlTANI:£ 40£,9U

_Q. I'39.11 VL _?.OZJ GAL -7,0| AZL 1_,31 PK:A'194,11 ,q_

_ 11,_7 VP 37,_00 GAP 7,04 AZP _1,13 TAL L_09,14 YAP

GP -3|°3_ ZAL 143,0_ tAP |40°3_ IT1 311,51 ZA( |I7,S7 (Y[

1•9.5_ £CC .I0_48 |me 1.1_33 vl 26._52

43,4t RCa 10•,60 APO 156.•9 V2 35,134

• 06,09 ZAC 43.81 (TC •72.78 CLP-154.29

OL_ 33.34 RAL 91.14 RAO t317.t V[L 1|.934 PTH 1.11 VNP 1.308 OPA -6.86 RAP 86.01

L-I TiM] IN| LAT |XJ _N_ |NJ fT A$¢ |NJ AZNTN |NJ TIN] POC)T TIN |NJ 2 LAT

3_$.1t -L_T.SY 114.59 3£1.tt tA.79 18 35 32 3393,? -25.Y7

3J01.•9 -Jt_.59 101_,34 3•1.17 44.78 •• 59 45 •508.• -Z5.78

5_13.19 -2_.37 |M.9_ 311._ I1.79 19 35 3• 3395.7 -25.77

)IO5._S -L_.38 I0_,38 _l._? 14.?8 Zl 39 43 1503,2 -Z5.76

• R14.08 -I?,Rt _t,73 314,d_ t9.34 Z4 3 5) •_9e,0 -30.41

3141.89 DIP.IS 110.91 319,14 60.13 21 14 42 1148.9 -•J.•6

oxrr[m[NYiAL CCWm[c+|_s N|0-¢OU_I( [xl[CuYl_ _CCUR_Cy

TOE .5311 YRA-i.5_53 TC)-3.•l_l 0.14,/ .|i•l 6GT _47.1 SG_ 511.0 S_3 167.8

.ISO_ RR4 -,O41_ Re3 -.5_5• FAU .055|N| R_T ,15_5 RRF ._799 RTF ._999

tO( .2671 _fA -.17|3 YC$-•.$O51 81m II/NII IKAS _190.7 _3 ._150 RI3 .903t

80[ .5521 MA 1.515t 1C$ $,3524 _$P -_07 $G| _79,1 1C_ 294.5 THA 7.44

[CC J.346Z

IN| 2 LONG

leO.g?

64,73

160.97

94.73

S0.48

103.78

_B|T O£T[RNINAT_ ACCURACY

ST 957.4 8f 160.0 )8 184.8

CRT ,7683 Cf8 -.6381 CRY o.608_

LSA 903.3 MSA 140.3 $)_ 14.5

(LI 961,6 EL2 120.T ALF 8.78

LAUNCH DAY( MAY 18 1864 fLit.l,|? Till[ 156.OO ARRIVAL O_T[ OCT I 1_64

_[_ZOCENTRIC CONIC

RL 151.21 LAL -,GO

R_ 107.82 LAP -.22

RC 142o364 GL 4,51

PkAN(YOC(NTR|C (ONIC

C3 18_650 VHL 4.431

LIN_N AZNTN LN_N TiN(

• 0.00 20 36 48

_O.00 16 14 I?

100.00 •E 4Y 40

100.00 16 41 4

IID,10 1 3 21

110.00 |9 50 45

OIFF(R(NT|A_ C_I_CT|ON8

TOE .•716 TR4-1.55)I TC3-3.1271 8&U .IHi5_

NO( .IITI RfA -.0_lO fC3 -.3§11 FIU .03771

FOE .OY_3 rfA -.•4Jl r¢)-_.54_$ 1_1 _ 113_

80( .2612 MA 1.554) 1C3 3.8703 FlP -I)_

01StAll([ 40|.|42

L¢I. L_J5.|6 VL 11.1S$ GAL -I.?0 4ZL 89,•5 NCA |9Y.43 ll4A 129.09 (CC .20678 |NC ,7445 vI 29.45_

LQP 71.51 VP $?.115 GAP 7.ll 4ZP 90.71 IlL 10?,94 TAP 4_,07 |CA 102.40 APO 155.78 V2 35.146

GP -25,_? 2AL J41,36 ZAP 144,t6 IT) 3L)0.J0 24[ 129.4_ IT[ 101.02 ZAC 51.21 (YC •71.94 CLP-]5_.I4

OLA •7.9) fAL 91,10 fad 1597.6 VI[L II.IP3 PTN I.|1 VHP 6,119 OPA ol.5• RAP 68.11 [CC 1.3251

L-| TIN( IN| LAY |NJ L(:N_ ;NJ RT ASC INJ A2NTH IN| TIN( PO CST T|N IN| • LAY IN| 2 LONG

)367,lN_ -••.71 |!4._ 321.13 1•°13 •l 33 24 276_.0 -24,8_ 118.Z5

36t3.97 -11.30 |4|.11 3|9.89 _$.51 •O 15 •3 )068.0 -1_.34 133.82

11?$.fl -21.94 94.4¢ 315.51 76.51 •) )? 16 •376.0 -•8,53 86.04

3813._1 -12.53 lJ].llO $1?.75 $_,58 _O 45 •? •983.2 -IS.IS 1_4.85

2513.45 -55.4t M.31 5•4._0 82.5Y I 4t 9 |9t3.4 -34.15 55.58

$541.48 -I,6) 117,I? 314,54 51,59 •O 49 54 •641,5 -ll,0I 1•0.81

NIOoC_MIM[ (mrcuY/GN ACCURACY (_B/T 0(t(RMINAT|ON ACCURACY

_4;Y $f33.3 _ f_)0,6 _3 197.7 SY 775,5 if 154,0 S) 85.6

RRT ,1115 Rift" ,9475 RYr ,1954 CRT .5596 CR6 -.7335 CST -,9164

394;7.4 R_3 .3793 RJ) °8983 LJA ?92,4 NIA I•8,Y S$A Z5.1

$_J _97|,| IGZ lll_.e THA 6.50 (LI 778,4 EL2 126,8 A_F 6.53

LA*._qC_ OAT] MAY 18 11_.4 FL|C_fT TIN[ 140.00 ARRIVAL OAT[ OCT 3 1_84

_+(_|OC[NTflC CONIC

nL 151.26 _A_ -.IX)

RP 10?,76 _AP -.05

RC 144°5_8 GL .57

PLANI[T_(NTRJ¢ CON|C

C3 18,875 WlL 4.)•1

L_.h_ AZNTN LNCH TIN[

gO.GO •• L'O 39

_0.00 1? 45 14

1DO,GO O 5 3_

100.00 |6 Ae NI

IIO.GO I 52 )9

IIO,OO 1t 14 £1

0/FriR(NTIA_ CGINt[CY|Ot6

TO[ .0851 Tfa-I,5541 Y¢3-},|iO11 li_ .i_

RO( .!0A6 lIRA -.0_141R¢) -,s£1g FAU .O3746

tO( -,0461 KRA -,•OO4 F_3-_,M•I IlP IJ_13

80( .1348 MA 1,5533 8C) 3,6)4? FIP -83_

0ISTANCE ili.l_9

LOt. 135.|1 VL ll.llll GAL -t.3? A|L 8|.11 _ L_{)0,65 sllm 116.13 (¢c ,K_I! INC .0_07 Vl 26.45_

_OP 75,_1 VP 37,1_ GAP ?.3• A_P 90°00 TA_ 1048,01 TAP 46,6? |CA 10|,96 APO 155,•9 v2 35.157

GP -•_,04 ZAL 140.11 taP 147.t? (Y$ 315,0• ZA( J_O,36 (T( 1_N1o?9 ZA¢ 55,21 (YC •71.•? CLP-158.14

0LA Z3.94 RAL 14.7t RAO 1517.t Vt[_ |1.135 PTN 1.10 WAP 6,06? O@A 1,40 RAP ]DO,J8 [¢C 1,5073

L*| Y|N[ /NJ LAY |NJ LO_ |NJ RY AIC |NJ AZNYH |NJ TIN] Iq0 CST ?|N IN| 1 LAY IN| • LONG

3011.97 *17,SI 100,i)l 313,53 13._9 23 I1 41 246Z,0 -28.•1 6•.31

3971._0 -?,0S |39.3t 311._I _t.50 IS 51 33 3371.A -10.69 15•.76

1731,48 -II,53 ??.|t 31),71 95.Z3 0 51 9 •|36.4 -•9.6_ 61,40

3779.|? -5.31 |43.17 31t,0| 10,$6 |l 49 )? )JTI.2 -6.20 137,)3

14OI.55 -34.|1 51.17 313.18 8t.t? • 32 40 16OI.A -33.6| 42.?5

_1417.O_ -|.)? |54.54 513,$1 5._.Id _ 17 48 508?.0 -5,84 1•8,31

N|OoC_)f/IN[ (wrCuT|ON ACCURACY ORB/T O(?[I_INAY|ON ACCURAC_

J4_Y 405J.7 _ d75.3 IG3 101.9 67 6_3.4 SR |40o2 86 66,0

flay ,I_10 Rift" ,9477 RTF ,6_24 CRT .1796 (f$ .3813 (IT -.6516

40Rt.4 R_3 .3301RI) ,8946 L8A 868,0 NAA J40,6 SAA 31.Z

IG| 407_.| 6_ 144._ THA 5.?4 (LI 694.8 [LZ 134.4 ALF 3.35

1004



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUNCH DATE NAY IS 1964 FLIr,_T TIN( J4Z.00 ARRIVAL DATE O(T $ ]964

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

R? IO?.?l LAP .IG

R¢ 146.700 GL -Z.47

PLAIq[TOE(NTRIC CONIC

C3 1?.OZO VNL 4.233

LNCH AZNTH Lk_H T|NE

90.00 15 lO 35

I0.00 I? I0 A|

lO0.O0 0 49 43

IO0.OO II 18 16

llO.OO • •7

II0.O0 18 57 ?

DIFFERENTIAL COIRKCTION$

TO( -.0806 TRA-I.53?D TC3-4.1971 BAt./ I.D030

R0( .1010 IRA -,0•It RE3 -.4900 FAU .05710

F0[ -.1488 FRA -.i350 fC3-1.7585 •$P 15045

BO( .1178 MA 1.5381 BE3 4.18N F&P -(H_I

OISVAN¢( AZ0.S$6

LOt. •)5.IS VL •6.a|g GAL -6.04 AZL !)0.39 NCA •03,88 ,SNA I•l. J9 [CC .•O?73 |NE .$917 v| 18.451

LOP 79.04 VP 3T.T89 GAP ?.?S AZP 89.64 TAL Z04.39 TAP 48,•? RCA 101.$6 APO 154.8• V• 35.168

¢P -19.05 ZAL 136.64 ZAP 1_0.6• (T$ 3ZS.59 ZAE 151.16 (T( |96°•4 •AC 58.•6 (TC •70.66 CLP-151.ZO

OLA _J0.8• RAL 96.?0 RAG 6567.7 YEA 11.805 PTN •.09 YNP 6.067 OPA 5.55 RAP IO1.3O ECC I.•949

L-I TIN( IN) LAT INJ LCI_ INJ RT ASC INJ AZNTH INJ TIN( PO C6T TIN |NJ • LAT [NJ • LONG

• 901.10 -•8.30 89.15 3•5.?1 89.09 •5 58 57 •301.6 -•6.13 #O.59

4119.47 -•.56 167.49 516,84 61.79 18 19 •? 3519.5 -6.51 160.8•

• 594,1kD -19.99 (r4,67 3•5.?z t)0.78 1 3Z 56 1994.6 -29.46 57.89

5901.?0 -1.16 150.?1 518.08 80.15 19 •5 16 5301.? -5.14 144.17

• •89.13 -55.84 43.•5 313.48 95.15 5 S 51 15419.1 -5•.76 54.16

5170.94 •.18 139._J 315.98 55.88 ZO _ 0 ? 31?9.8 -•.51 135.18

MI0-_.,_M[ (vlrCuTI(_N AECI, k41ACV CRBIT OET(RNINATION ACCURACY

_T 4165.8 I(Jt 445.5 9G5 •05.5 IT 661.5 SN 137.8 SS 118.0

fiR? .8440 _ .9_13 RTF .8909 CRT -.0165 CRS .856• EST -.4518

SC_ 4189.3 11_5 .5114 R15 .891A LSA 6_5.5 NSA 170.4 88A 50.9

SGI 419£.8 $G£ Z16.9 ?HA 5.15 ELI 681.5 •L• 157.6 ALF 179.80

LA_CH 0AT( MAY 14 1964 FLI_4T TII4_ 144.00 ARRIVAL DATE OCT • 1884

Pq[LIOCENTRIC CON1•

RL 151.£8 LAL -.00

RP JOT.?• LAP .55

RE 148,R45 GL -4,J_

PLANETOC[NTR|C CONIC

E_ 17.177 VHL 4.157

LNEN AZNTH LNCM TIRE

/)0.00 13 A? 1

90,O0 ]6 SO _8

JOO.OO I 15 1•

I00.00 16 O 34

i10,00 • SS 15

110,00 18 43 LID

016?ALE( 4_8,407

LEt. 135.14 VL E4.793 GdL -5.?0 AZL 90.77 P/CA L_0?.|0 _qA

LOP 8•.•8 VP 37.751 SAP 9.00 AZP 89.3Z TAL _}•.?5 ?AP

GP -16.73 ZAL 138.63 ZdP 151.91 ITS 3£7,_8 Zd( 131.50 (?£

117.79 [CC .£0845 Zk_: .76?£ vl I_.451

49.96 lCa lOl.l• APO 154.38 v• 53.1T8

194._*0 ZAC 60.?0 £?C !70.O6 ELP-158,18

OLd J8.17 RAL 91.?Z lAD 1367.7 V(L ll.??3 PTH Z.38 WIP 6.103 DPA ?.ST

L-I 7114( INJ LAT |NJ _ INJ RT ASC INJ AZI4TH 1NJ TIME I_O CgT TIN

1787.?? -18._4 90.}3 314.09 93,18 £d 33 _8 £187o9

4119,34 .57 171.89 317.56 81.69 18 0 4A $418.3

14310._9 *f9,54 98.94 313.94 t4.93 • 4 4_ 1880.3

31Nil.De 1.79 JSS.Sl 316.89 60.16 19 ? 25 3389.1

• _01,f9 -55.11 59,5i 313,45 99,0f 5 3157 160•.5

_49,8_ 4.85 143.04 514._? _$.J_ 19 d9 )0 3•49.8

DIFFERENTIAL CA_N(CTIONS

T0E *.•S6S TR_-I.5817 YC5-4.57?8 9aU i.0939

ROI .0896 lIRA -.0381 RC3 -.5071 F_U .05975

FOE -._084 ri_ -.1935 FC3-1.8931 91P 15•95

80( .•?17 MA 1.5811 8C5 4,1056 rip -936

NI0-COMIM[ £xl[CuYZ(:N accult_cy

|G? 4459.? N 4A•.4 S53 •19.5

RII? .IS_ _ .99H lTr ._064

696 4480.6 IIZ3 ._393 RI5 ,9074

JGI 44?4.9 8GZ 130.? THA 4.95

RAP 104.47 [CC J.18_5

INJ • LAT INJ • LONG

-27.60 71o35

-3,•• 186,28

-28.55 SO,IT

-2.•0 146.99

-51.51 £T.?O

• 58 138.85

ORBIT 0[TERNINATION ACCuRACy

ST 79•.6 _ 1_5.1 88 •5•.8

CR? -.5£08 CR8 .9151 CiT -,8•96

LSA 798,5 NSA 210.6 SSA 25.8

[LI 785.? EL2 116.4 ALF |?7.00

LAU_N 0ATE NAt 14 1984 FLl_qY fiN( IA6,00 ARRIVAL OAT( O_T 9 1984

_(LIOC(NTRIE CONIC

RL 151.18 LAL -.O0

RP IO7.8t LAP .54

lC |_0.884 GL -6.96

PLAN(T_ENTRIE EONIE

C5 18.687 YHL 4.085

L_ aZ_TH L_VC_ rI*_

_O.OO O 21 7

80.00 J8 $? J8

100.00 1 91 •5

l_O.O0 J? Ap 3_

110.00 5 19 55

IJ0.O0 J8 38 l

OI6T£K( A3Z.fSP

LO¢ Z35.18 VL Z6.687 GAL -5.54 AZL 91.07 14CA 210.55 SNA 1•7.51 (CC .•0925

LOP 8_.49 vP 57.?15 GAP 8,_5 dip 8_.08 TAL Z'O|.09 TAP 51.4• RCA 100.88

G? -14.88 ZAL 154.15 ZAP 154.71 (T6 5•9.60 ZA( 151.69 EYE 19•.59 ZAE 62.66

OLA 18.06 R_L 1OO.�A RAO 6567.7 V£L 11.750 PTH •.07 VHP 6.161 DPA 9.•9

L-I TIN( INJ LAY INJ LONG INJ RT A$C INJ AZNTH ZNJ 71N[ PO E6T TIN

• 697.00 -•7,6• 74,55 314.65 96.5l 1 8 4 L_09?.D

4181.10 1,_ 177.07 318.73 81._3 I? 48 47 _89I.|

1405.76 -16.89 5•.74 3•4.46 90.05 _ 51 31 1905.8

4057.50 4.JO J59._8 3JS.ll 80.36 J8 57 16 34_7.6

• 1_0.05 -5_,•1 51.1• 3•3.78 10E.1• 5 55 5 1530.0

3|109.05 6.97 14_.01 31 8.34 55.A5 19 43 ? 3306.]

01FFER(NTIAL EORR1[CTION8

T0[ -.181| TRA-|o4371 TE3-4.59SI 8AU 1.0501

ROE .1103 RR'A -.01•? RE3 -.4541 F_U .05_O0

F0[ -.1650 FNA -.0358 FC3-•.7496 8SP 13•49

8DE ,1834 MA |.4371 845 4.6175 F6P -91•

NJO*¢.XX_[ (X(CUTION ACC_ACv

.SGT 4316o£ _kGA_ 40_.4 985 1_6.8

RIIT .7918 _ .847? RTF .88•_

4334.9 RZ5 ._397 615 .8659

SOl 43•9.0 ST_ •45.1 THA A.Z4

IN4 1.0682 vl 28.452

APO 155.96 ¥I 35.189

[TC _69.51 CLP-|58.51

RAP IOG.?O EEC 1.•?46

INJI LAT INJ I LONG

-18.43 65.89

-.8| 170.44

-27.48 44.22

.I1 J52.74

-50.It •2,4T

• .5I 158.76

OR81T OETERNINATION ACC_ACY

ST 736.8 M 155.• $$ •Dl.5

CRT -.4559 CR$ .9657 CIT -.5515

LSA 749.4 NSA 111.8 $8A 18.5

ELI 740.5 ELl 157.6 ALF 174,54

LAUNCH OAT[ NAY 18 I_H_4 YLI(_4T TIN( lAB.00 ARRIVAL OAT( OCT II 1884

_q[LIOCENTRIC CONIC

RL 15J.18 LAL -.00

R? J07.6? LAP .75

RE 155.089 GL -8.?•

PLAN_TO¢[NTRIC 4ONIC

45 18.157 VHL 4.0•0

L_KH AZMTN L_K_ TIN[

eo.o0 O 4? A3

90.00 18 •8 18

]O0.O0 • 16 35

lO0,OO 17 AT 8

110.00 5 41 40

IlO.O0 18 33 3t

qI6T_NC[ A39.085

LOL rJS.16 V_ _t,t_! GAL -4.98 Al_ 91.5• tACA •15.57 SIAA 1•6._O (CC ,•10_3

LOP 88.?• VP 5?.679 GAP 9.47 AZP 8_.90 TAL 199.4_ TAP 5•.99 RCA 100.•1

GP -13._ ZAL 131.?6 ZAP |56.38 [T6 5_9,99 ZA( 131.79 [Y( 191.•5 ZAC 64.50

OLM 14.15 R&L 103.01 RA0 6587.9 VI[L ll.?J9 PYH £.07 VNP 6.•54 DPA 10.65

L-I TIN( JNJ LAY INJ LON_ INJ RT AlE INJ AZNTH INJ TIN( P_ CGT TIM

_6_0.19 -•6._O e8.95 5£5.$D 99.18 1 51 _4 ZO•0.5

4553.D5 4._NI 180.94 3•D.•1_ &_.09 I? 40 5! 5755.1

• 535.?_ -Lq;,09 A?.55 3•5.16 100.86 _ 55 •9 1753.?

4|14o85 6.01 1_,44 319,84 80.98 19 50 45 5514.9

_087,48 -31,_ _6,51 3_4,45 104.68 4 16 8 1467.5

5853.95 8,T9 148.55 3J7.1)t 58.83 19 39 16 5555.9

01_r[R_NTIA_ CGIIRt[¢YI(_48.

TOE -.59?8 TR_-1,_I33 T13-4.14_5 _AU |,0515

NO( .]]4_ RRA -.00_4 RC3 -.4475 FA_ .05144

rD( -,31#P rRA .0074 F(3-•.?S63 liP J371_

60( ,3YS& IRA 1.3834 9C5 4.8_11 FSP -619

NI0-CG,_IR EXECUTION _CCURAEV

JGT 44ES,f N 585.t IG3 195.5

RRT .?445 Rift' .80?6 RTF .9356

444_,_ RZ3 ,_015 R15 .8944

6GJ 4455.5 $Gt •54.• THA 5.9•

INC 1.5160 Vl 28,45•

APO |55.5T Vl 55.198

(TC •68.94 CLP-160.55

RAP 108.96 [EC |.•859

|NJ • LAT INJ 2 LONG

-15.58 60.51

1,19 175.89

-•6,54 59.|7

Z,07 155.88

-18.69 16.08

4.55 |41.•8

OR�IT D[T(RNINAT|ON ACE_RACY

ST 805,5 _R 184.1 88 148.1

CRT -.610• CR$ ,9T7_ CST -.645_

LSA 817.1NSA 111.9 99A 18.4

ELI 809,_ (12 1•9.0 ALF 17Z.?]

ZOO5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAU,_CN OATE NAY 10 1944

_[LIO¢(NT/IC CONIC

RL I51.Za LAb -.00

nP 107.e4 LAP .DI

I¢ IS$.lS# GL -J0.ZS

PLAN[TOCZNT/IC CONIC

¢3 15.173 VHL 3.050

LNCH AZNYN LI_H YIN_

10.00 I It Z0

_O.OO II Zt II

I00.OO t 40 t

IOO.O0 ]P 37 I0

110.00 4 _

IJ0.00 Ia 31 S

IrL|GHT I'|JE 150.00 ARRIVAL DAT£ OCT 13 1904

0||?ANTE 443,JO4

LOb Z35.11 ¥L Z1.557 GAb -4.61 4ZL tl.S3 K4 |11.00 IMI 196.1| [CC .Z1151 INC I.SZSZ VI t9.ASZ

LOP 01,01 vP 37.6_ GJP 6,?1 AlP 00.?1 TAt 117.?4 lap 54.54 RCA 01.75 APQ 159.tl V£ $5.t0G

GP -It. IS ZAL 190.|3 tAP lS?.l_J (Y6 330.00 ZdA[ | $1.14 IT| 1_.|7 ZAC 69,00 (YC tG|.3a CLP-I61 .$7

0LA It.SO RAL 10S.3? NAO 6567.6 v_b IJ.?OY PTH t.04 VH@ 6.310 OPA 11.S? RAP Ill.t0 (CC I._579

L-| TIN( INJ baT INJ L_G JNJ IT ASC INJ AZ14gH INJ TIN| PO C5T TIN INJ t LAY |NJ _ LONG

9359.40 -96.041 04.09 3Z6.31 101.45 | 54 59 195Z.5 -t4.Z$ AS.A?

4407.03 0.67 IIA._J $_1,05 11.4_ 1? 35 _1 ._)07.0 Z.At 176.10

ZZ60.AP -ZP.IO AZ,le 3ZA.AZ 10Z.ll $IY 51 i_9.? -z5.;+ $A.?A

4145.08 Y.H 165.14 391,40 61.09 10 41 3S $36S.I 3.71 154.65

ZOII.£O *_O,10 _.46 3£5.4Z 106,67 4 $6 ? 14II.$ -Z7.$6 14.t$

311N1.£3 10.33 I50.13 $II.00 57.l$ 11 37 Al $$16._ 5.54 144.49

OIFFE_[NTIAL ¢Om_[CTIO_ NIO'C_M_[ IX|CuT|ON ACCURACY ORBIY OEYE_INATION ACCURACY

YO[ -.4409 TRA-].AII_ TCA-$.0_ZI 8AU 1.0480 SAT 4S13,7 _AI $10.0 603 10Z.3 ST 179.3 SR 175.4 AS 985.9

RO( .1910 IWlA .00J6 RC$ -.4414 FAU .04_49 _Y ,731Z R_r .704S RTF .66Z7 CNT -.7t40 CR$ .0417 CAT -.7089

rOE -,3914 FNA .0570 FCA-t,?$I9 IV JAlaP AGe 4530.6 RZ$ .1713 ll3 .M33 LSJ 90$.7 NSA Ill.6 ASA ZA.Z

IOK .4$1_1MA 1.3113 8¢$ 5.|0|t lap -IO0 J_l 4SZZ,? _ t_J.| THA 3.64 £L1 AlJ.A [LZ 115,? ALF 171,56

LAUNCH OAT[ NAY 10 1944

H(L|OCENTIIC CONIC

m. 151.t0 LAb *.00

mP 107,01 LAP l.|O

R¢ IS1.£$£ Gb -II.ll

PLAN[TOAENYR|C CONIC

¢3 I9,Z_M VIAL $,103

LNO4 AZNTN _MAN T|N[

10.00 I 35 441

J_,00 16 lJ 4

100.OO $ £ 111

IO0.00 17 34 3

110,00 4 _ S$

Fb|_T TIN| 15_.O0 _!¥4L OAT[ OCT 15 156_

0|ITK[ 449,?!1

bob _5,16 YL _1.403 GAb -4.£$ AZb II.?i HC_ _ZO.04 M4A

LOP 05.10 VP $?._O1 GAP _._ AZ@ M.4_ TAb ll_,05 TAO

GP -ll,ll tab JE6.4_ tap IA_,_S (TJ $31,94 ZA[ J$J.0? (Y[

11P6.0? [CC ._1£$1 IN<: 1.7050 Vl £A.45Z

$6.00 RC_ 01.t? AK) 15_.17 ¥_ $5.915

11_,_7 ZAC 86.90 (YC 96?.89 CLP-1A_.$6

0b_ 10.f3 I_. IO?.lO lAO 151?.I V[L lI.i_| PIN _,06 VHP 1.414 004 1_.47 NAP 119.9£ (CO 1.950?

b-| TIN| |NJ bat |NJ L_NG INJ RT 469 |NJ A_ATH INJ TIN| POCAY TIN |NJt _AT |NJ £ L_G

_4J0,75 -_$.17 S1.76 3_?.1_ 109,4_ _ 17 16 1t_0.7 -93.08 51.79

4451.00 0.£0 IH.N 3_$,_0 _,_0 l? $_ _ _56.0 4.49 17_.65

L_]I.J$ -I_.£$ M.O_ $£Y.lkl_ 104.p4 3 $6 _I 1411.I -Z3.95 }0.85

4_J0.JS I.II |67._1 $_$._11 11.43 il 44 14 _NSl0.6 5.30 161.18

II51,Sl -_l.IO 11.1£ _I,lS 101,70 4 55 33 1351.6 -_I.£9 10,79

151,15 $_1.14 57,i7 11 $7 94 3435,t ?.41 149,55

NIO-_K [_CuT|ON ACCAJRACy ORBIT DETERNINATION ACCURACY

SAT 4_01.5 SGR _11,6 603 1t0.1 AY 950.$ SR 10e./ Is 3Zi.9

RNT .0904 _ .?Z00 RTF ._JZ4 CRY **8009 CRA .9010 CAT -.7696

4616,0 11_3 .145J R13 ,10_5 LSA 095.6 NAA ZZZ.A SAA Z8.3

JGI 4_0106 _ ZTt.Z YNA $.35 ill 0_t.4 (LZ 108.4 ALF 170,44

ll0.O0 11 JO f 403S,11 II,Yl

0lttEKNYIK COI_[¢TIOMI

tO| -.9105 YIA-I.IltY Y¢$-S,$151 1_ l.Olll

#O1[ ,l£YO RN_ .0Ol_ RC$ -.4940 FAO ,04?46

FO[ -.30El FRA ,I055 _¢$-_,61N_J 0IMP 14_JO5

00£ .9958 MA I.£_lNI B¢$ $.$331 F_P -IO!

LMIRICH 0All NAY 14 1044

_[_IOCENTWIC CONIC

• L Ill.t0 LAb -.00

#P 101,$9 LAP 1.90

IC I$0._IO GL -It.IS

PLAN[TOC[NTNI¢ CONIC

C$ 14.149 _ 3,659

LI_J4 AZNYff LNAN TIN|

• O.00 I Sl $O

_O.OO 11 19 t?

100.O0 $ 94 tl

1OO.O0 l? 39 10

110.00 4 49 54

110.00 10 30 t$

f_]GHT TIN| 154.00 AIRIVAL DATE OCT l? 1964

01SY_( 459.30P

bOA L_5.19 VL _1.4_0 GAb -3.69 AZb 11.01 N_ _$._0 IX4 I95.67 (CC ._1401 IM¢ l.|Ift vl tl.*5f

LOP 11.43 VP 3?,569 GAP 0,_1AZP lt.M Y£b 164,$6 TAP 57.64 RC£ 58,?1 APO IS_,$i vt $5._

G? -10,Z4 tab 1_3.56 ZAP IlO.5t (T$ $31.17 ZA( |$|.17 (Y[ 106.51ZA¢ 67.97 (TC _$?.tS CLP-169.35

OLA 1.15 IAL 110,$3 RA0 151?,6 ¥[b !1.67_ PTN _.05 VNP 6.$15 OPA 13.06 NAP 116.00 (CC 1.9445

b-i TIN( |NJ baT INJ b_ INJ RT A&C |NJ AZNTH INJ TIN| PO CST 7IN INJ t LAY INJ Z LONG

9439.Z7 -Z4._0 $5.13 399.40 103.16 Z $1 1_ 1499.$ -ZI.A9 47._

450|.01 9.1_ 166._ 310.07 63._4 I? _0 Z5 3_O1.9 5.95 Ill.IS

tlSI,41 -95.14 35.15 391.15 100.5? 4 0 _A 1596.5 -tt.7$ £7.95

4_5$.M |0.50 |_.Z5 3_5.51 61.11 11 45 19 $654.O 6.14 163.57

1011.0t -Z?,i)t 19.41 $£1.19 110.47 $ 14 45 I$II.l -tA.AS ?.AS

40T_,O_ 13.0_ 154.07 _4.01 56.14 10 30 15 $479.1 0.79 14A.SZ

0|tFIII[NYIAL COIIII[¢TICI46

TOIl -.§007 YRA-].I_MI TC$-5.9404 OAM 1.10_0

NO| .19_0 _h_A .0|IO WC3 -.4990 FAU .04545

FO[ -.490? FN4 .1931 FC$-Z,IS04 Ilk o 140_4

801[ .AI$$ MA 1.1370 _C$ 5.5579 FSP -510

MI0_COI_IK ["rcuT|ON A¢(URAC¥ O_8IT OETER_INATION ACCURACY

SAT 4_5.3 6(41 3_0.1 SG3 185.6 ST 1039.6 M 151.1 AS $51.0

RRT ,14OA RIF .1??? NYr .SITS CRY -.17t1 CNS ,9774 CA7 -.8050

_G_ 4?OI,S N_3 .1_$3 N13 .60_1 LSA 1051._ NSA _l?.? S$A tA.6

SOl 46_.4 _ _t$,1 ?HA 3.17 (bI 1050.3 [L_ 55.4 A_F 170,44

_AUN¢_ OAT( NAY 14 I_44 FLIGHT TIN( 156,_0

N_LIOCINTRIC CONIC

NL JSl,tt LAb -.00

• P 107.9Y LaP 1.45

RC 111.353 GL -I$.17

PLANKTOC(NTN|C ¢GNI¢

¢$ 14o501 V_L $.l)O_l

kN¢14 AZNYff k_N TIN|

00.00 • £1 10

IO,00 |I 14 0

100,OO 3 46 16

JO0.O0 I? $1 41

110,00 $ • 53

110.OO J0 3| $$

O|FFK_NTIAb Ca_[CT|ON_

t0( -.074£ TIA-].OJOS TC$-S.YA_MP 0_ I.IJ??

NO( .I$1NI N/l'A .0Jll_ R¢$ -,4996 FAt; .04393

DO( .U09 MA 1.0_0t BC3 S,?I_S rip o57S

A_IVAL OAT[ OC7 10 1964

0lit+K( 461._JO

_OL Z35.16 VL _!._1? GAb °3.4£ AZb t_.00 NCA _Z6,$_ _IA !£5.£0 (CC ._1961 |NC _.001? Vl £0.459

b_ lO].N VP 37.$_6 GAP 1.47 AlP _l,l_ lab 11_.66 TAP $1.10 NCA I1.£? APO 19£.fl V£ 39.t95

GP -1.4_ ZAb l_O.eZ tAP JAJ.?0 |TO $$_,_1ZA_ 19|.61 [Y[ 107.67 ZAC M.14 [TC _J6.?0 CLP-164.tO

ObA 7._ NAL |Jl.l_ NA0 6t6T,6 N[L JI.657 PTN _.05 W/P 6._3 0PA 19.49 RAP IJ0.41 [CC 1._344

L-| Y|N[ INJ bat |NJ L_NG |NJ RT &_C [NJ AZNTN |NJ T|N[ POCAT T|N INJ _ _AT |NJt LONG

• 370,1_ -£$,|1 $_.17 $$1._6 1_.?_ 3 0 95 1770.0 -_0,10 44.40

4541.0J_ ]0.14t 111.14 $_1.44 65.?$ 17 _1 46 _44,0 ?.35 104.?t

£|04.?5 -_4.11 $J.N $30,I_ 101,11 4 _I _I IS04.? -_1.41 t3,91

41N)!.43 Jl._O 11_.6_ $_?.15 6_.$0 II 45 16 3615.4 A.II 1_5.00

1015.00 -I_.11 I_.M 3_0.14 II|.19 S 33 $I I_09.0 -93,69 A.70

410?.H J4.$? ISA.INI MA.S| $1.69 10 40 I 3907.I I0.I_ 150.44

NI0-¢_IM ['_¢UTIOR ACCURACY OIO|t 0(7(melmAtlm ACCURACY

_Y 475?.? 1941 $_$,_ $03 161.6 IT !1Z$,] 8R Z01.4 46 $01.9

/M'T .1131 mr .1541 RTF .8618 CRT -.9|tt CRI .0711 CA? -.AAt9

4??4.0 _3 .10_ NJ_ ,06_I LOA JlAI._ N$A ZlO.4 |04 99.1

IG| 4714.1 0C,_ _?,1 THA _.96 (LI 1141.5 (Lt 61 .$ ALF I?0.94

Ioot



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL t, 19645

LA_n 0S¢£ NAY 16 1064 fLfG_r 'ri_ 151.00 ARRIVAL 04T£ O_T Zl 19E4

N(L IO([NTRI¢ CONIC

RL ISl ,[1 LAL -.00

RP lOP.S} LAP I.e£

lC li3.351 Gt "14.14

PLANE T_rNTN| C CONIC

C} 14,450 VHL $.YTZ

LMCN AZNTN LII_N" T|N Ir

10.00 [ 43 S[

EO,DO IQ 13 )0

IO0,00 4 I 7

100.00 IT 31 St

110.00 S [$ I

II0,O0 11 33 +It

DJrV£#lmYI_L C_NIC TIO_

TOC -.7}35 TIIIA -,tin TC3-S.D4I? IA4J 1,|$35

ROE .1441 RNA ,0_I# NC3 -.4311 VAU .041_4J

FOil -,4458 VRA ,tl?7 Ircs-t.514t 8Jk • l_iO

40[ ,?Q?£ IMA ,1174 BC$ 5.e5iI$ Irsp -5•&

0|ITAIK[ 413.051

LOL [34.11 VL £4.505 GAL -$.00 AZL IN.l• _KA •[9.?• Ilia IZ4.1I ECC .[1340 INC •.1230 vl El.iS|

LOP |04._0 VP 5?.411 GAP +.P• AZP M.13 TAL ItO.14 TIP eO.?l lea 93.74 4PO |5[.04 V[ 35.[35

EP -4.45 ZAL 113.54 2AP !t_.11 ETA 534.Z• ZA[ 151.41 [re I1Y.55 ZAC 61.4[ [TC [+4.15 CLP-IGS.[I

OLA 4.1[ NAL 115.74 NAO 45|7.4 V_L 11.445 PTH +.04 VIA? *E.754 OPA 15.Y7 NAP i40.45 [CC I.[34[

L-| ?JN[ |NJ LAY |NJ LCNG IN| RY AJIC |NJ AZNTN IN| YJl_ POCIT Y|N IN| • LAY IN| [ LONG

• ]Z4.11 -++,15 41.35 35_.•? 101.|$ 5 •• 51 l?•f,0 -11.44 41.DE

45t1.M I•,•• 111.06 $31.0• •4.•? lY •I 51 3111,4 I.?0 11?,11

L'O54.•• -[3,10 41,$I 53•,I| I01,5• 4 4• •+ 1455,3 -£0.•5 CO,??

4431.34 15.11 IT4.H 530.55 (h_.t$ II 44 15 5?$•.5 t.45 141.1+

1110.17 -45,7_ B+47 351.31 115.54 5 54 •• 1540.1 -£•,_[ I.t5

4143.4t 15.44 151._ 341.15 S[.L_ 1t 4• 55 5545,5 11,4[ 14[,57

NID-C_IJ_ [_CUYJON ACCURACY Dilly D£Y[RNJN_?ION ACC_IACY

I_T 4134.5 _ 514J.t I45 174.1 }t 1441.5 IR [11.t SI 414.4

J_QT ._1?0 Mr .51M RTF .11•5 CRY -.154_0 ¢R$ ,1153 CAt *,4350

4150.P Rt_ .0410 N15 .1141 L•& !£t4.4 MS4 _01.1 $SA [1.5

_J 4_40.| _ 5_0._ ?HA •,77 £L1 1444.3 [Lt 44.4 ALF _?0,[1

LA_H OAT[ NAY |4 11•,4 IrLif,44T TIN| 110,00 kqll|¥AL 0ATE O(T 55 1964

N(L|OC[NTN|C ¢ON|(

NL 151.11 bAk -.00

RP J07.53 LAP |.?t

i¢ 115,511 GL -15.11

P_AN[TO¢ENTN|C CONIC

C5 14,014 VH_ 5.744

LN¢/4 AZNTN LN¢ff TJN_

gO*O0 $ • M

_0.00 It |] 41

IO0,O0 4 30 I

100,00 I? 31 51

II0.00 5 4_ 14

I|O.OO II _4111

DIFF[KNT|AL CQNm[CT|m

TK **13•3 TWA -,11_ ?CS-i,ll/l IAU 1.|41£

ROE .1411 R_A ,04t$ R¢$ -.4117 FAU .0_45

FDK -.4_M FNA ,_118 V¢)-Z,4_}k_ lIP 1534_

JO( .1415 M4 .?143 BC_ t,154t _SP -557

O|ITK[ 4?•,113

_O_ _5.1t VL L_1.443 GAL -•.ST AIL 1|.|4 HCA 455,00 flea i44.51 [¢C .41t_1 I_C •.[401 vl [I,45[

L_ 101,15 vP $7,4_O GAp 1,_I _EP 11.15 TA_ J41,£_ Y_P _.•4 _¢A IT._O 4PO 151.45 v| 55,[41

GP -I.41 •AI. 114.54 •AP 143.1? [TI $34.1• ZA[ I 5l.ll EYE II•.ll ZAC 30.64 [TC 465.51 CLP-|SS.IZ

OLA 4.44 RAL |1_._4 _10 6547.• V_ 11.446 PTN _.04 VHP 6.154 OPA 15.t3 NAP 145.[4 ECC 1.[50?

b-_ YJNi_ J'NJ LAT IN| _ |NJ RT A_C JNJ A_NTH |NJ T|N[ PO C}T TIM |NJ Z LAY |NJ • LONG

_77.04 -41.03 45,41 $$5.54 101,41 3 44 55 I177,0 -14.40 57.95

4151.19 IS,S• lJNi.l| $$$.1• •4,11 IT _0 51 405•.1 I0.03 111.68

L_O?.Ikl -•|.H •S.L_ $$5,14 |10,11 5 $ 53 140F,4 -14.14 |t,40

43?7.•I 14.44 I??.M 3$$.H •).54 11 45 55 5?37.5 10.37 I?O.+l

1331,41 -•4.S• 1.?$ $55.11 114.5| I 15 [ 1174,4 -41.00 35[.34

417t.•? 11.11 J_O,l_ $$•.00 51.41 |1 45 SO $57t,5 i•.1[ 154.53

NJD-C_M_ [X[CUTJON ACC_QACY CWBJ? DETERmiNATION 4CCUtlACv

KT 4_01.• N 401,1 $45 174.6 ST I$$1.1 M [[1o? iS 441o?

N_T .5514 mr .§$43 RYY .11_4 CRT -.133Y CNS .1554 C}T *.fifo

41ES.t R_$ .07?1 R13 .11)? LIA 1414.t MIA 1t£,£ GEL 50.0

KI 4114.1 K• _34.$ THA _.51 [L1 1458.? EL| 51 .6 4At 130.50

LAU_qCN DATE NAY II 11_4 FLIGHT TIN[ 184.00 ANR|V4L 04TE OCT [5 1164

_H[L|OCENTRIC CONIC

RL 151.[4 LAL -.00

RP 103.5[ LIP 1.15

R¢ 117._8| G¢ -J4,?l

PLAM_TOCENTN|C CONIC

C3 13,173 VHL $.745

L_ AZN?H LNC_ TIN|

90.00 5 Zl 34

90.00 lE 14 4•

lOO.DO 4 5[ [7

JOO.OO I? 34 34

IlO.OO l 4 l

ll0.OO 11 3t •5

DZFFER£NTf_L _Wm[CY|ON_

?DE -,i[•] YNA -,15?l TC$-i,•_l 8Au |,1i_

NO[ ,194[ NNA .OlO0 Re} -.4Z)? FAU ,0315_

roe -.5040 FNA .3355 FC3-•.54£0 814" 1557t

80[ ,934t MA .1105 I() 4.Z75| FV -547

01IT4_C[ 4?4.55•

L_ fl5.1l VL El.lie GAL -+.15 AZL 1[.55 _CA 451.45 S_A 154.14 [CC .+[154 INC [.5454 VI [I.45[

LOP 111.51 V? 53,41[ GAP 10.46 AZP 11._ TAL 143.51 TAP •$.?4 RCA 1t.14 APO 151.15 V[ 35.[44

GP -7,10 ZAL 1|1,03 ZAP 144,_ EYE 331.11ZA[ 131.4P [Y[ 188.44 ZAC 71.41ETC 415.04 CLP-li?,0]

044 5.13 NAL 15|.64 NA0 4543.5 V_L 1|.640 PTN +.04 VHP 1.145 OPA 15.13 NAP 1_5.?} [CC l.[[I}

L-| T|N£ |NJ LET IN| LONG |NJ IT A_ IN| A_4TH |NJ T|R PO CIT TIN |NJ • LAY IN| [ LONG

[Z44.14 -19,[I 4[.31 333.11 110.54 4 G 4? 11•4.4 -16.14 54.14

4t74.33 14.77 JJ_.[I 551.15 45.54 1? 5+ 51 40?4.3 11.55 118.[1

lfll.?O -_D.15 ff,55 $$1.S0 Ill.l• 5 •5 I 1511.1 -11.81 14,11

4411._0 I5.M 171,1} 3)1,31 44,_• 11 44 J3 M11,? |•,OI 1?_.44

1757,44 -[3.$4 4.14 $$•.41 |15,71 I 33 $ 1157.5 -19.E9 354.11

4415._ 11.01 115.10 $$S.03 _O.4t 11 49 41 _15.? 14.03 151.34

MJO-COURK £KCuTION A¢¢UIIACY (_IIZT O£T[NNINATION 4CCUILACY

iIGT 4131,0 _ 405.5 4G5 l?l,0 ST 1457.4 N [31.0 SS 440.0

J_T ,5111 N_ r ,SIS? IT? ,114• ClT -._4•5 CN4 ,t4_0 CST -,_141

_4 4115,4 _•_ ,0(_5 _|5 .1141 LEA 1541,1 MSA 184,? $SA }0,4

_| 4J_13.4 If_P 343,0 ?HA •.4• ELI 1470.4 EL| 34,1 ALF 1 TO.El

LA_NCff OAT[ MAY 14 1_4 FLIGt4T TIN[ 1•4.00 ARRIVAL 0ATE OCT [? I|E4

h_[LIOCENTRIC CONIC

R_ 151.[1 LAL -.00

RP lO?.SO _AP •.lD

RC 11[.531 GL -J?.41

PLANE TOC[NTR | C CONIC

C$ 13,_O7 VHL 3.311

LN¢_ AZWTH LN_H ?_N_

90.00 3 5• 51

90.00 14 |l 15

1OO.00 5 15 4

II0.00 • 45 4

IlO.OO II 43 II

OZFF[RIN?JAL COIR£CT/_I

TC_[-I.O0_[ TNA -.50_ ?C$-•.3Sl5 84r_J |.j_J_

NO[ .1513 RNA .03|! RC} -.4151 FAU ,04155

rD[ -.3111 TNA .$/05 fC$-•.£_0 liP |57•1

BO_ 1.0114 MA .5141 IC3 i.3341 FIP -531

OIl?K| 414.•33

LOL _35,1• vk 45.|_3 GAL -I.•? A_. J_.44 HCA •51,41 IMA I•3,31 [C¢ .+•344 IN¢

LOP 111.45 VP 57,3?4 GAP 10.$4 A•P M.?I TAL 115.71 TAP 45.51 RCA 14.01 APO

GP -?.3? ZAL JO?.}J ZAP |15.14 [TI 3}|,3• ZA[ 1_|.11 [?[ |14.0t ZJ¢ ?•.J4 [TC

[.44•5 vl [_.45[

151.50 v[ }5.[5G

• 44.49 CLP-14?._

OLA |.?O NAL 144,?S RAO 4513.5 V[L 11.•47 PTN •,04 mP ?,ill OPA 15,t[ NAP 144.[0 [CC 1,[[?_

L-| ?|N_ |NJ LAT |NJ L_NG |NJ R? ASC IN| AZNT_ |NJ Y|Nm[ _ C$? fZN IN| • L4T |NJ Z LONG

• 114,_ -|1.?? H.45 $40.?0 111,10 4 +I 1t 1544.3 -15.i8 51.14

41_0.?t 11.00 _0].11 _40.01 _J.34 I? }4 55 61•0.4 |•.47 114.10

1113.3t -I1.41 11.S? _40,_0 |1_.J5 $ 43 1 1513.4 -|•.4• 1[.31

44_0,1_ Jt.IJ Jl_,_ }_1.15 t4.11 |I 5J ? MeO,t J_.40 J75.35

IIII. 10 -I_.I• ],?0 351.01 111.?• I 55 •6 |O11.| -11,5[ }54.59

4•5•.13 |1.35 145.L_J $31._J i1.44 1t 54 4 _154.4 15.$4 154,43

NIO-¢OtlRI_[ [N[¢_?/ON ACCtlRACY OR[IT O[?[RNINA?|ON ACC_IACY

$GT SO_•,I _ 401,1 4G] 147.0 4Y 1531,4 141 •44,0 I$ 50?.5

lINT ,4_O_ _V .431J RTF ._154 CRT -.t1|4 CNS .t55[ CET -.1538

I_1 S054.£ R_3 .OS?S 115 .8455 LEA 1444.4 NAA 135.4 41A 30.8

JGI 5040.4 IG_ $5t,| THA [.•5 [41 15t4.4 EL| 3|.4 4Lr 131.15



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19645

LAUNCH 0Jr[ NAY |6 1P94 FLIGHT T/N[ ]66.00 ARRIVAL 0AT( OCT 29 1964

N[LIO¢[NTRIC CONIC

NL 151.Zl LAL -oOO

RP 107.46 LAP Z.t5

RC I?I.ZRt GL -ll,O4

PLAN(TO_[NTRIC CONIC

¢$ 13.6Z6 VNL $.71t

LNCH AZMTH LN4_H Yllq[

90.00 4 36 31

90.00 ]6 16 14

I00.00 5 37 S_

100.O0 l? + 34 £?

110.00 6 46 t9

;10.00 16 47 £6

OISTA_C( 445.B76

LOL Z35.]4 VL Z4.O63 GAL -l.19 AZL P2._3 NICA Z4_.74 _IIA

LOP ]J7.41 VP $?.$34 GAP |O.JZ AZP 98.Q4 TAL 184.07 TAP

GR -4.99 ZAL 104.10 ZAP IM,?4 [T8 330.43 ZA[ I 3].93 (T[

IE3.AZ (CC .fZ659 IN( Z.5))0 vl Z|.ISZ

68,80 RCA 95.48 Alto 151.39 VZ 35.254

195.77 ZAC ?_.�d (TC 263.96 CLP-168.?3

OLA .Z5 RAL l_7.1_ RAD 454?,5 _[L ll.iZ4 PTH Z,04 VHR ?.Z59 OPA 13.77 RAP 150.67

L-l TIN( |NJ LAT |NJ LGIIG INJ RT AiC INJ AZI4TH INJ TIN( PQ CiT TIN ]NJ Z LAY

2157.57 -1?.43 34.84 )46.84 112.5Z 4 5_ 9 1537.9 -|4.4Z

4784.tZ lT.Zt ZlD4.i? 343.55 4?.IT ]? 3? 40 4194.t 15.99

1974,42 -]4,54 18.93 345.Z3 ll3.SY 4 9 J4 ]£T4.9 -15.16

4504.Zl 14.14 144._) 348.13 65,9E If 54 5Z 3904.Z 14.?Z

l_.5T -_.INI 359,40 341,94 11?.65 7 14 tO 1050.4 -I?.lZ

4tll.42 ZO.57 |8?.57 341.17 46.09 If 54 58 _.91,4 16.47

O],F(RENTIAL CCRR[CTIOMI NID-CCU_I_ (X[CUTION ACCURACY

T0[-I.1037 TRA -.$534 YC3-4.4£31 8AU ].IIOO _T 5100.4 4GR 414.D 863 183.5

NO( .1944 RWA .0822 Re5 -.4059 FAU .03375 II_QT ,4445 mll r .4421RTF ,4474

_0[ -.5590 FRA .4L_O FC5-Z. IIZ4 88P 15_HI] _AI 5LI?._ 1_3 .0450 R]3 .4475

SO( 1.1159 MA .5_4 8C5 8,4344 F&P -524 SOl 5103.8 _ 370.Z THA Z.09

(CC 1.2_76

IMJ 2 LONG

29.45

197.49

9.??

177.R6

552.41

160.61

ONiIT 0[T[RNINAYION ACCURACY

ST lYl4.5 SR £54.5 SS 555.9

CRT -.9915 CRS .9_49 CST -.9470

LiA 1408.4 NSA 165.9 864 50._

(Ll 1755.0 (Lt 55.D ALF 171.56

LAt._ICH OAT( NAY li ]Hi FLIGHT YIN( 1_J.00 ARRIv4L 04T[ OCT 51 1964

H(L|C_ENTNIC CONIC DIiT&NC[ 495.434

RL _5J,ZR LAb -,IX) LOL _835.19 VL _4,006 GA_ -.TO AlL _.4£ HCA _45.99 M4A 1_5.0? [CC ._946 INC _.6186 VJ _9.452

nP ]0?,44 LAP 2,39 _(_ 1_1.13 VP 37,1_14 GAP ll.l_ AlP _,_3 7AL J4Z.34 TAP 1_.3_ RCA 94,85 APO J51,5£ v2 55.256

RC 175._9 GL -18.33 GP -i.95 ZAL 100.51 ZAP 14T.45 [T8 3Z_.74 ZA[ 13|.95 (Y[ 185.48 ZAC ?5.SZ [TC _63.43 CLPo169.57

PLAN_TOCKNTRI( CONIC

C5 15.947 VHI. 3.?35 DL_ -l.19 R4L 181,_4 RA0 8347,5 Vt[L 11,4_3 PTN _.04 VHP 7.408 OR4 15.55 RAP 15_.14 (CC _.£295

LNCH AZMTH LN_H TIN[ L-l TJN( |NJ LAT IN] L(_G IN] RT Ag IN] AZNTH IN] TIN( PO CIT TIN IN] t LAT ;NJ Z LC_G

90.00 4 40 L_ 2084,75 -14,4_ 34.03 3_8,81 116.35 S 15 17 1494.7 -13.19 26.91

90.00 ]4 I_0 43 4411. T? 14.43 L'0?.5S 347,Z5 M.I] 17 40 55 42]2.9 IS.50 ZO0.Z8

100.00 6 1 9 1434.15 -J?.40 14.46 344.39 114.89 8 31 44 IZ34.I -]5.95 ?.58

100.00 IT 4_ _ 4544._O |9.35 147.?_ 344.45 44.76 19 59 25 3944.6 16.04 180.49

1J0,00 T I 4 ]1_4.51 -19.14 $57.25 349,10 114.4_ • 55 iZ 10_4.5 -15.88 $50.36

lJO.O0 IS 9_ l 4331.00 21.41 148,97 345.41 63.01 ZO 4 ]9 3751.0 I8.0Z 162.90

DJFF[RKNTIAL C(_'RKCTIN NJO-COU_[ (X[CUTION ACCURACY ORBIT OET[RNINA TION ACCURACy

TO(-I.1055 TRA -.18_4 TC3*4.4401 4MJ l.l_O_lO SGT SI_O.E S(,41 417.8 863 1(4).1 ST 1453.7 SR _64 ._ 66 565.2

ROE ,|999 RWA .0_32 RC3 -.39._0 FAU .03LM_I RMT .41_9 _ ,4089 RTF ,4900 CRT -.9970 CRS .9146 CiY -.9577

_0[ -.5_58 FRA .48_? FC5-l.INI49 48P lAZl0 _ 5|T?,l RZ3 .0411RI3 .8_0] LSA 1948.5 NSA 159.4 $SA 50.6

]._15£ M4 .L_R4 4c3 9.45t_ rip -513 8_1 5163,1 86_ 380.3 THA 1.95 (L] 197].9 [LZ 42.0 ALF J 71.99

LiUNCH OAT( NAY 16 1964 FLIGHT TINI[ ]?0.00 ARR|VAL OAT( NOV 2 1964

H[L]OC(NTRIC CONIC 0|STANC( 501.51T

mL 151 .Z8 LAL -.OO LOt. E$5.|4 VL _5.947 GAL -.19 AZb 9E.T0 H_CA _49._5 iNA I_Z.?5 (CC .Z5260 ]NCl. T000 V] _$.45Z

RP 107.49 LAP Z.5_ LO_ 124.3? VP 57._0 GAP 1J.45 aZP 89.04 TAL 180.61 TAP 69.95 WCA 94.19 APO 151.26 v_ 53.238

WC 175.147 GL -IS.R3 GP -9.33 lab 96.94 ZAP 1441,$1 [TS 3_9.9_ ZA( ]5].99 (Y( 195.f5 ZAC 74.19 [TC _6_.90 CLP-I?O,40

PL*N£TOCENTRIC CONIC

C5 |4.171 VH_ 5,744 OL4 -_.82 RAL 154.e4 RAO 8587.8 ¥(L ]1.843 PYH _.04 VHP 7.36_ 0P4 15.Z4 RAP 155.6] (CC 1.£35Z

LN_H AZNTH LNCH TIN( L-I TIN( IN] _AT IN] LONG |NJ RT A,S_ IN] AZNTH IN] TIN( PO CST TIN ;NJ _ LAT IN] 2 LO$AG

RO.00 3 4_4 _054.ll -13,58 31.37 550._ 184,07 3 58 39 Id54.] -JZ.O0 24.52

90.00 14 t5 36 4880,4_ 19.1| _10.55 351,IT 49.18 17 44 5? 4240.4 16.60 _03.17

)O0.O0 9 Z4 51 1745,45 -18._9 12.13 549,78 115.4] 4 54 27 I]95.7 -1£.?4 5.14

!00.00 11 49 |0 4594.11 ZO.56 ]t10.5? 550,79 87,80 19 Z 44 5_94.] 1?.36 195.Z3

110.00 Y Z9 $8 15_O.?8 -18.T3 555.24 548,45 119.13 ? 36 29 990.9 -14.?0 549.46

I]O.O0 19 57 ]3 457|.T5 25.05 IT].49 _49,5T 44.03 L_O ]0 3 5T?].9 ]9.5? ]6$.ZS

0IFF[RENT]4L CORR[CTION_ N|0-COI, MII[ (]_[CUTION ACCUrACy ONSIT D(T(RNINATION ACCURACY

YD(-].30_O TRA -.00_ TC3-9.4045 4&U 1._154 4GT 5_19,7 _ 4Jl.l 805 154.8 ST 199T.8 SR _71.8 SS 569.8

m0( .IT54 HA .10A0 tC_ -,3Tt+ FAU .0_0_H_ HT .3747 + .]?20 RTF .4934 CRT °.9T94 CRS .9049 CST -.9664

FD( -.5780 FRA .50|$ FC3-1,4349 48P ]443I _ 5£35.? 11_3 .0354 R]5 .8934 L$A ZO94.T N$A 134.Z iS4 50.]

SO( I.)ZOR MA .1044 4¢5 4.4179 FSP -_08 8GJ S£Zl._ _ 389.3 THA 1.T6 (L] Z_)]3.5 £LZ 54.1 ALF ]?Z.40

LAUNCH 0AT( NAP 19 J944 FLIed.IT TIN[ IT_.O0 ARRIVAL OAT( NOv 4 1964

H(LICX[NTRI¢ CONIC

RL ]3J._9 LAL -,00

RP lOT.4? LAP £.45

RC J??.043 GL -19._3

PLAN[TO¢(NTR|¢ C_IC

C5 14.314 VWL 3.810

LNCN AZNTN LtK;H Y|N(

90.00 3 £8 31

90.00 II 21 54

100.00 9 47 54

I00.00 IT 50 7

i10.00 T 51 55

it0.00 IQ _ A0

OiSt_( S04._51

LOI. 263,14 VL ZS.SIlO GAL .84 AZL _,78 HCA _5Z.48 SIiA 1££.40 (CO ._560Z l_lC _.7P79 vl £9.43Z

LOP 127.42 VP 3?.J_l GAP ll.T5 AZP 89.14 TAL 178.89 TAP TI.3? RCA 93.31 APO 151.Z9 v_ 55.Z60

GP -4.08 ZAL 13.14 ZAP 118.83 (T8 8_7._5 ZA( 13_.01 [T[ 183.00 ZAC 74.84 (YC Z6Z.39 CLP-ITI.£Z

0LA -4.01RAL 13_,07 RAO 4S47.8 V_L 11.458 PTH _.O3 mP T.?Z4 OPA 1_.9T RAP 138.09 (CC ]._599

L-1Y|N( IN] LAY |NJ LONG IN] RT Al_ IN] AZNTH IN] TIN( POCJT TIN IN] _ LAT |NJ _ LONG

£015.98 -14,31 _.21 353,80 I|4.70 6 Z 7 1418.0 -10.86 _Z._O

4109,1_ L'O.?i £13.18 355.31 TO.30 17 48 45 4_09.1 17.99 Z06.16

IT59._4 -15._3 9._ 3_3,35 118.04 ? ]7 18 I]39.6 -]i,91 5.07

4140.1'O _1.?_ 1_8.54 854,93 1tl,94 ]9 T E9 4040.? 18.69, 196.08

|55f,49 -l?,_J 353.44 35_.00 i11,74 4 !? 54 959,5 -]5.59 346.71

4416._1_ _4._T J75.1£ 353.T5 49,]8 Z0 16 ]4 M13.6 _0.?E 147.78

(_ilY _(Y(RNZNAT]ON ACCURACY

SY _15_.1 SR Zi0.D $8 609.5

CRT -.9698 CR$ .8926 CiT -.9722

LiA ZZ_9.9 N$A 152,4 $$A 29,3

EL] Z]49,4 EL2 67.8 ALF 172.75

O1Fr[RENTIAL COWR(¢YI(:NI

?0(-].4]33 TRA .IR49 TC)-4._8?I 8J_J 1.1_)

lifO( ,|8_9 R_A .]]9] RC3 -.3944 FJ_IJ ,0245?

_0( -,393? FRA ,3479 FC3-1.1_ 98P 195_

RO( ].4ES| MA .tJ93 4C3 9,_?E FiR -49]

NI0-QX_III_ (X[CUT_Qq ACCURACY

_K,T 9_99.4 _ 4_3.? 863 13_.5

NNY .3444 mY .35T1 RYF .893Z

St,4 5£T£.4 R_3 .0_93 R]5 .9952

8G! 3_57.4 SGE 59T.8 YHA ].60

ZOO9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19643

LAUNCH 0ATE NAY 16 196A FLIGI4Y T|N£ |14o00 ARRZVAL oAr£ NOV 6 1964

_[LJ_ENYRJC C_IC

mL 111.20 LAL -.00

mP lOT.AT LAP Z.77

RC IY9.923 GL -19.40

PLAN(TOC[NTNIC C(_iC

C3 14,98• VHL 3,•7|

LNCH AZMTH LKH TIN[

tO,O0 5 52

• O.OO 4• ._g J)

JOG,DO ? 1J El

lO0.OO 17 54 ZS

]lO.OO • 13 51

110.00 1• • £I

0|FFER[NT|AL COIN/[CTIONJ

YD(-I.SES• YNA .3MS TC)-•.I4•9 8AU _.2341

ROE .l•Or R/IA .lESS RC3 -.$$45 F_ .OE6Y5

FD[ -.S964 FRA .StPS FC3-1.SAA• 81k* 1149•

80[ J.53T• M4 .4041E BC3 •.IS#6 Flip -ASS

DJ•YA_[ 5JE.557

LOt. 235.1G VL 25.•34 GAL .•9 AlL 92.83 HA 255.73 SmAA 122.07 [CC .23975

LOP 130.•7 VP 37.1•2 GAP 12.0• AZP •9.30 TAL |77.16 TAP 72.•9 •CA 92.•0

GP -5.•4 ZAL 69.44 _AP 1_.13 [T• 325.S• ZA_ 132.04 IT[ 1•4.79 ZAC 75.49

INC 2.8531 vZ Z9.452

APO 151.34 VZ $5.260

[TC 2GI.•D CLP-1?2.03

DLA -5.37 mat 141.55 RA0 6567.6 V[L 11.67• PTH 2.03 VHP ?.0DO DPA 12.44 RAP 140.54 £CC 1.2467

L-| T|IR[ IN| LAT |MS LONG IMJ RT A•C IN| AZIATH IN| T|lA[ PO C•T TIN |NJ 2 LAT IN| 2 LONG

1•80.?1 *|$.29 27.19 35T.60 llS.E$ 6 25 5• 1_410.T -9.?9 £0.27

/•ll.74 El,•7 Z|I.J# 3S9,•S 71,55 J7 S3 Z| d338.? IT. IS EO•.2+

|7E•.47 *J4.23 •.03 357+13 lJJ.5? Y A0 lJ |IE6.5 -JD.S5 |.IT

46••.Z1 ZZ.SS l|Hi.•| 35•.E• TO.l• 19 12 33 408•.2 19.94 1•9.05

15_.•• -16.7| _51.00 365.73 |E0._G 9 39 12 931.0 -IE.S? 345.14

4456,4• 25,4? 177._1 550.14 6E,.$9 ZOEE 44 _JS•.5 12.06 i70.39

NI0-COU_[ [XI[¢UT|GN ACCUMAC? OIIOIT D[T[RN|NATION ACCURACY

$GT 53OI.5 $_ 429.9 •G$ 149.0 •T 2269.A SR 29?.• 16 •2•.9

ilMy .$IIE tlx_r .3040 R?F .••_4 C_t -.•593 CR• .8•J! ¢6r -.9774

$CAI 5_HIS.• RE3 .0246 R|$ .+964 L•A 21•7.S MSA 151.1 SSA 2•.1

_J S_O_.E _ 404,6 Y_A | ,44 ILl EEJ•.E [L2 •0.? ALF J 73,05

I.AUNCH DA?I[ NAY 16. 1_J4 rLI&NT TIN[ 176.00 ARR|VAL OAT[ NOV • 1964

_LIO<[N?RIC C.C*4IC

RL 15|.II LAL -,00

WP lO7.AY LAP E.17

1¢ 180.711 _ -11,43

PLAN[TOCENTRJC C¢NIC

C3 15.811 W_ 3.991

LNC.M A2N?_ L_N TIN[

• O.DO 8 18 30

• 0.00 l• 54 32

100.00 Y 5A 40

100.00 IP 5t 3

110.00 9 31 M

liD.DO ]1 J4 _4

DI•TMK[ 518.132

LOL. _5.I1 VL 25.778 GAL 1.47 AZL 92.91 HCA ES•.07 _A 1E1.75 [CC .245•O INC 2.•262 vl 29.452

LOP |$4,12 VP $7,144 GAP |E.43 AlP 8_.44 TAL 17S,44 TAP 74,42 RCA _E+.OT APO 151.41 V2 35.260

_P -3.4_ ZA_ 89.73 Z_P Z?O.t_O _• _).33 ZA( IJE,O# £_ |#A._ ZAC 78.|| ErC Z•Z._| CLP-Z?Z._3

DLA -l.•T RA_ 143.04 NAO 15_?.t ¥[L ll.?D4 PTH E,08 VlAP 6,O_4 DPA 11,93

L-i TIN[ |NJ LAY |MS I._ IN| RT ASC IN| AEMTH IN| TIN[ PO C•T TIN

I_AI.N -12.341. ES.$O 1.57 115.64 6 4• 58 1348.?

SO0_.O7 _,$1 EEO,EO 4.10 72.•9 17 S• 1 440_,1

lSll.Sl -15.$I I.E8 1.0# liT.Of 91E 5• 1096.5

471t.41 E3.91 I H.79 }.IE 71.55 19 17 S• 415•.5

ISOS.•O -|S._4 )SO.)| 359._ 121_.70 9 0 44 _)05.6

ASOO. J3 E•.IS JS_.?l E.7J 67.73 ZO E9 54 )_O_.J

OIrF[m[NTIA_ C(_RI[CYICItll

T_1[-|._455 T_A .SOLE TC_-5.$4_$ SAU 1.E434

RD! .1••5 ,, .13SO ,C3 -.30, ,+_J .DE,l,

FOE *.•ill ,RA .•£II FC$-I.3*S, 8SP 1414111

• 0[ 1.95T, M, .liSt $C3 S.•580 ,SP -AYE

NIO*C.OU_'_( []C[CUTi(_I ACCURACY

$GT 5345.1 SGA 4E?.E •63 145.5

ii_T .E775 _ .2693 RTF ,•999

SC_ 63_.! RE3 .01_9 RI) .•999

$G| S$4•.4 •DE 410.3 THA 1.2•

RAP 141.99 [CO 1.2569

IN| 2 LAT |NJ 2 LONG

-•.•0 1•.4_

_0,35 212.46

-9.5_ _59.47

El.l• 1•E.07

-11.95 345.T+

E3.37 ]73.09

_81T OET[RNZNATION ACCURACY

IT 2404°$ M 295.4 •$ 648.3

CRT -.•4•S ¢RS .•750 CST -,9•17

LSA 2503.5 NSA 150.9 SSA 26.0

ELI 1621,2 [LZ 93.0 ALF 17_,34

LAUNCH 0AT[ NAY 16 1H4 FLIGHT 7114( 17•.00 ANRIIAL 0ATE NOV 10 1_64

ffELIO_[NTNIC CONIC

RL 151.2• LAL -.OO

RP 107.4• LAP Z,•7

RC 111.•13 GL -J•.3_

PLAN_T_K;CNTRIC CONIC

C_ 1•.39• VNL 4.04•

LgH AZNTH L_CH TIN( L-I TIM( |NJ LAT

_O.00 S A0 4 1920.1+ *ll.Sl

_O.00 I_ 5• 50 5051._O 23.19

lO0.O0 7 51 56 1970.09 -IE.49

|00,OO 18 3 51 4?•S.24 24._4

J10.OO • 37 • J4•3._ -IS,0?

I|O,OO 11 10 57 4544,41 E?.?4

OIFF[N[NTIAL C_NRI[CT|G_I

TD(-I.?•45 TRA .•31• TC3-5.$_EI IAAJ 1.24_4

RD{ .EOINI ilftA .J441RC_ -.283| FAU .02353

WD[ -.9223 FNA .6_0 FC3-|.EAES 8SP 16•51

SO( l.Y79• _RA .•440 •C$ 5,_I F•P -45_

0I•TA_[ 523.$72

LOL 255.16 YL 25._24 GAL E.O8 AEL 93.00 HA Z_E.2E S_A

cO_ 137.37 VP 3_.105 GAP 12.Y9 AZP 89.5_ TAL 1X3.73 TA_

GP -S.42 ZAL •2.05 ZAP J7|.63 IT• 3El.J| ZA£ J}E.JJ IT[

|E|,44 [CC .24821 |NC 2,•976 VI 29.452

75.95 RCA 91.29 APO ]51.58 V2 36.219

1•4,43 ZJC Y6.74 [TC 260°94 CLP-I?3.6Z

DLA -?.91NAL 14•.54 lAD 616?.? VEL

IN| kGIqG IN| IT AIC |NJ AZNTH 1N_ Till(

23._4 5,69 116.05 ? 12 4

2ES._O •.•8 ?4.33 18 3 10

A.75 S.t_ 11?.$1 8 15 2_

E03.04 t.64 xE.P$ 19 25 A5

349.IJ 3._) IE|,0S 9 El SE

J_3.YI ?.47 tg.J? E0 36 41

M|O-COURSE [t_rCUTI(_W ACCURACY

$GT S$75.5 SC_ 427.9 SG3 IAI.9

RNT .E4_i _ .E3Sl RTF .9026

_,8 S3_E.$ RE_ .0lSl RI3 .SK)2?

$Gl 5176.5 $C,Z 415.0 THA I.IE

11.738 PTH E.O? VHP •.2?9 0PA 11.40 RAP 145.43 [CL 1.26_

I'_CST TIN IN| Z LAT IN| 2 LONG

1310.2 -7.•2 16.81

4459.9 2|.5| 215.74

lOTO.l -•.?2 $S?.•6

4115,E 22.37 1•S.2J

J•3.? -10.•4 541.56

3944,4 14.65 175,90

CM$|T O[T[RNINATI(_4 ACCURACY

ST 2525.$ $R 503.3 $S 66_.6

CRT -.9173 ¢R$ .BIG? CSt -.9849

LSA 2624,] NSA 152.• SSA _5.3

(L| 2541.6 (L2 |04.9 ALF |73°5_

LAt, R_ DAY[ NAY 18 JSH_4 FLJC#AY TIN[ i_,00 ARRIVAL DATE NOV 12 1964

_LZ_C[NTRIC CONIC

RL 151.2• LAL -.00

RP 107.41 _AP 5.01

RC 1t4.440 GL *I_.EE

PLAN_TO_[NTRI¢ C(_N_C

C3 l?.3?l _ 4.|_

tO.DO ? $ $

• O.DO 18 45 El

100.O0 • 10 4

lO0.O0 l• • 13

I|O,OO III 11

D;F_2R_NTJAL C(_R_CTJ(_SL_

TO[-I.••08 TRA 1.0?|S TC$-S.40IS $A4J 1.1568

ROE .2115 RtA .ISE3 RC3 *.ESSS YJ_J ,OEIO0

rO[ -,i34i WRA .'ro_3 fC3-1.0tHl? $_P J?|JO

BO[ 1.9037 BRA I.O•L_ 8C3 5.4078 FSP -430

DIITAN¢[ 529.1'P2

L(=t. _5.1_ Vt 25.1?0 GAL J.IMI AlL _.D? _ 265.17 •HA IE1.11 ICe .15301 I_ 3.06•0 Vl 29.452

LOP 140.65 VP 37.0(,5 GAP J$.lO AlP 19.76 TAk I?2.0E TAP 77.49 RCA 110.48 APO 151.?7 V2 35._57

GP -S.E4 ZAL 71.4E ZAP |?E.36 [T$ _ll.I$ ZA[ ISE.15 IT[ 184.27 ZAC 77.56 [TC E60.49 CLP-ITA.4O

O_A o•.Ot RAL |92.01 RAD 43t?.? V[L Jl.??_ P?H E.0# mP 8.48? OPA |0.BI RAP 147.•$ [CC ].Z•S9

L-J YJN[ _NJ LAY |NJ _ _NJ RY _C JNJ AZN?H JNJ TJ_ POCk? TiN JNJ Z LATJNJ Z _ONG

1•_9.64 *10.?? E_.EI 9.95 116.36 ? 34 AS 1295.6 -7.15 15.41

5110.f_J 14.78 EE?.00 13.?E ?$.•S i• • 3? 4511.0 21.60 219.19

1847,34 _19.?1 3.46 9,43 117.•? • 47 31 10A?.5 -?.18 356.?2

4t34,31 ES._ L_.41 11.40 74.45 l_ E• 4? 4154.3 25.50 198.42

|4•S,_O -14.45 341,10 T._I IEI.33 9 42 3? 865.5 -IO.L8 _41.5S

dS_.|E E_.?_ ll_,?? |_.37 70.?1 _ 44 3 _)_.l 25,•• I?_.?_

NJD*_J_tN_J_ [X[CUT|_ ACCURACY CWBJY D£T[RNJNAT|ON ACCURACY

_T 540t.? _ 417.8 SG3 1_.5 ST 1640.9 M 311.1 $S 6?$.6

li_T ,_O_l _r ._015 RTF o_0_0 CIT *.92?5 CR$ .8602 CST -._876

sr, AJ 6415.$ ft_3 .0111 RI3 ,9060 LSA 2?3•.2 MSA 155.D 6SA 25.9

• GI 5409.$ $G_ 418.3 THA .95 [L| 2•56.? [L2 195.6 ALF 173.75

|DO•



JPL. TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964)

L4_li¢+ OJy[ ,4y II II14 ;LI_? TIM( Ill.00 Almlv4L OAT[ NOV 14 1114

NILIO¢[NtlIC _II(

IL 151.11 +IL -.00 L_ 135.11 VL
lP I07.41 LAP 3.14 LCIP 143.11 V?

IC 111.13t GL -Jl.H G? -+.01 ZAL

PLENlYOCENY/|C ¢ONJC

¢3 If. IS5 _ 4._08 OLA -I0.1• mAL IS5.44 R&0 •517.• _L

L• EINTH L_H TIN[ k-| TIN( IN• LET |NJ + IN•

• 0.00 ? £5 37 II75.1• -I0.1S

IO.00 11 41 |I 5111.0t IS.5t

100.00 • 41 54 111•.13 -11.11

IO0.QO 11 14 41 4113.44 N.?3

110.00 • 31 41 1411._0 -I).lZ

110,00 II 34 14 4154.0,1 1•,?§

OIFFIilI[NYJAL C_I_¢YI_

?Dl-I.OIOI YR, 1.3£S| YC$-5.07?I l_4J J.£10?

lO_ .•547 _lA ,lSOS K3 -.18T3 fNL,I ,OlOSE

tO• -,1447 FIE ,?4•1 F¢$ -,t|?4 II_ 1//41

Z,0344 MA 1,3_41 11¢3 9,0013 Fik 4_ -44|

0|STEK( 534.111

IS.lie ill 3.33 AlL I$.14 _A ZlI.?I I_A 110.13 (CC .15113 I_ 3.137? vl ZS.4SI

3?.01t UP 15.31 AZP 11.13 IAL 170.31 TiP ?1.04 /CI ll.t$ APO 1|£.03 Vl 33.1+4

74.•? ZiP 1?3.01 (Y$ 314,31 Z&• 131.|1 (t[ 1•4.11 ZEC ??.11 [tC !10.03 CkP-lY$.JI

II.111 PTN 1.10 i_ I.P01 0PJ I0.I? I£+ I+0.1l (C¢ 1.3014

l? If( IN• EZNIH |NJ TIN[ R) CGI Y|N |NJ I LIT IN• I LONG

1|.04 14.$1 111.31 ? 31 St II?S.3 -6.51 14.1$

l_0.10 11.I_ ??.44 11 14 •I 431•.1 •3.10 •II.59

1.31 13.?I 117.I0 • l 4 1011.1 -Y.$? 3IS.it

I01.11 1•.M 71.01 11 _ 6 4113.4 •4.53 £01.i,

$4?.30 It.I• I•|.34 I0 • 53 IS1.3 -l.lS 340.11

I11.I0 I?.41 ?•.33 _0 51 51 4034.0 •?.0S 111.?1

N|D-O0UlM (I[¢UIICN ICC_I(Y OR•IT 0[YtmI+T|ON 4¢CU#aCY

_? 343T.I _ 417.0 It3 13S.1 IT I744.3 M 311.1 II tll.i

Jill? .|741 _ .|llil NTf ,1_05 CltT -.9114 CR$ ol348 CI? -oil0?

3454,0 RZ$ .00?? R13 .10•3 LSI 1•4•,3 XIA IS?,D SSA ••,4

IGI 543?.1 I_ 410.4 THI .?9 £L1 •Pig.0 EL• 1•5.S 4LF 173.90

LIU_.I+ 0Ell _i_y 11 1014 FLE_P¢! Till: 114.00 A_I[¥+L 04T( _ It 1914

_LIO¢[NYNIC CGWIC

mL lSJ.•l LIL -.00 k_ I_S.il Vk
IP I0?.90 LAP 3.1! LOP 14?.13 VP

NC 111.01• GL -11.1_ tP -4._3 ZAL

P_E_[ YO¢[N?RI¢ CONIC

C3 ll.l?S _i. 4.411 OLE -11.1• NIL ISI.IO RIO 13iY.l KL

LN¢_ EZlI?+ Lli¢+ TIN[ L-| YlI4[ INJ LEY

• 0,00 ? 47 1? 113_.J3 -•.l?

I10,00 11 13 •? 5111.10 li.ll

100.00 • $ 0 1113.05 -10.Y4

I00.00 11 I_ 13 4131,41 1?,41

110,00 • Sll 30 |441.13 -|3.17

110.00 11 41 •S 41?1.II _.il

OIFtlKNYlIL _IRl¢?lOil

YD¢-•.133? TIE 1.S131 1C3-4.?113 IU_ J.llJ•

RO_ .14iS _i .11_I KS -.flip F&U .01101

tOl -.1311 FIE .?103 F¢3 *.11?I lip 17374

IO_ 1.1M1 lilE i.IOlP 8C3 4,Y311 rl_P -43Z

OIItIK( 540.0314

15.511 P_IL 4.01 AlL 1_.11 _ l?l.tt Jl, l_ 110.53 ICe .11311 IK

_.ltY GAP 14.01 AlP I0.11 YIL IM.13 YAP _0.51 RCA I_1.?• IPO
?1.41 lAP 173.13 [Yl $10.13 Z_[ 131._1 Eli l•3.H tIC ?•._O •tO

3.10?• vl ••.4S•

13•.34 v• 3S.•51

• S_._3 CLP-I?S.lY

11.I11 PTH 1.11 mP 1.14S OPA I.49 _EP 1_•.41 (CC 1.3£14

IN• _ IN• IT IK |NJ AZlNYH |NJ TIN_ POCIY TiN fXJ • Lit IN• • LONt
IO,ll !•,?? 1|4,75 • 1• l? IIS•,) -$.00 13.31

1_,1l !$,74 ?•,0t |l _ I_ 411•_ •4.S1 I•3,94
1,31 |1,10 111,0t • If 53 101S.1 -l,lJ 314.10

113,11 •3,4l 77,7S 11 41 3_ 433•,4 •S,S• _eOS,Ol

341.73 11.54 I_1.II 10 I• 31 141.• -•.•l 340.•?

113,10 11,31 74,04 10 51 •4 4071,0 •1,14 !14,71

MJ0-¢OUill_ [_CUT|_N ICe, ICY _|Y O•T[RI4INEY|ON ACCU_IECY

HY MI0.• I_I 411.5 It_ 131.1 ST •133.5 M 3•I.S II llS.0

M? .IM3 I ,1311 RTF ,tl3l CRT -.tlO• CRS ,150t CIT -,0tl4

34??,4 1_3 ,004? 113 ,_13_ LSI ••31,• MIA 111,• IIA Jl.l

_k_J 9411,1 l_,_ 411,3 tHI ,6• EL| Z•4•,1 EL• 134,4 4L_ 174,00

L4U_¢_ 04T1 M_v It 1t_4 fLIGI41 7111 i11.00 AINlV_L 0AT( 140¥ 11 i114

11LIO¢(NYRIC CONIC

IL 151,Zl L4L -.00

I+ 107,51LEP 3,•1

1¢ Jll.?lO GL -il.ll

PLA11YO¢INT_IC C_NI¢

C3 11.III VHL 4.135

Lk_._ _zn?_ Lm¢_ Y111

10.00 I • 4

I_.O0 II Sl

100.00 I 13 14

100.00 II •I

110.O0 I0 I? _0

110,00 II 41 _4

T0[-I.•111 TRA 1,1_00 TC3-4.334• •Jkl_ 1,II31

_[ .llll _ll .1704 1(3 -.l?l? F_43 ,01_11

FO_ -.tl?l _RA .l_43 FC3 -,_40 II11 17400

• 0[ •._01_ MI l.ll?? •C3 4._103 _1_ -4_0

0JGY_M¢( S45.312

LOI. !_5.11 VL •9.511 tEL 4.73 IlL I).ll KE •?5.•1 1_£ 1_0.•4 [CC .•?O]0 ZM¢ 3._??0 vl •1.45!

LOP 1$0.31 VP _.947 tAP 14.47 AlP 10._0 TAL ltt.lHi TAP I•.li iCi l?.?? I_O. 15•.?• V• 35.147

GP -4.10 ZEL II.01 ZIP 174.11 [T$ _04.13 ZA(13_._) (Y[ 113.11 ZAC ?t.•l [TC •St.•) CLP-I?6.?S

OLA -11.11 lJq. Ill.01 RIO _317.• V_L 11.1t0 PTH 1.13 VHP •._010PA •.?? N_P 135.0t [CC 1.$514

L-| TIN( IN• LAT |NJ LONG |NJ IT Ale IN• AZMYH |NJ T|11 POCll Yl_ JMJ • LAY IN• • LONG

!14?.1• -1.31 11,41 13.•l 111.l+ • 38 S• Ill?.• -S.14 1•.71

5113,11 I_.ll •37.?3 ll,ll I_.?l ll •1 33 41+3.3 •5.34 ££1.40

11103,45 -10,44 I,04 I•,liSI Ill,l? • 4t 5t 1005,4 -t.59 354,3?

4_•1.00 11,15 111,_ IS.l• 71,41 1• 4• •3 4_11,0 •1.3_ !'08.35

14_3,45 -13,3• 341043 lO,_H_, 111,?6 10 41 _ 135,4 -1,01 331,18

4713.?_ $1,43 11G,$5 IT,T• ?5,81 •1 ? 18 41•3.1 •1.1_ IIT.•I

MI0-_I_ [I[CUT|ON ACCUWICY (:_l'BfY 01£Y(fllljl_lYJoN ICCUWECY

I_T 3474.• _ 413.3 IG3 1••.4 IT 1104.t IR 333.t $l ?00.0

• lY .J01T W .0171 RTF .•1_ CRT -.IO•1 C#I .•4il CAT -.fill
I_I 14•I.0 R_3 .00•I NI$ .9166 LiE _001.? MIE 111.1 lIE li.i

141 54?4.• 14_ 411,0 ?HA ,43 (LJ •f•O,• [L• 14•,• 4LF 174,06

LktJ_H 0_T( H_Y 11 1141,4 fL|k,IT TIN( 1••.00 I_tl]¥1L D_T[ NOV •0 1134

_[LIO¢[MT_IC C._1¢1C

NL 111.•• LAL -,00

RP 107.$3 LEP 3.31

Re ]•1._10 tL -17,?1

PLE11?O<[NV•X¢ ¢0'41¢
¢3 13,•71 _ 4.tl5

LN¢I+ IZNYH LNC_ 7114[
10,00 • •? 31

I)0.00 I? 4 It

100,00 • 4• JL_

100.O0 11 31 113

110.00 !0 33 3?

110.O0 t• SS 90

011?A_( 330.111

L_ 135.11 v_ 13.4•I tAL 3.4• AZI. •3.39 _ •?_.41

LOP 193.•3 VP _.10_ tAP 14.H IZ@ _0.4_ Y_i.. 143._0

tP -4.•? ZI_ 11,1• ZIP 174.71 [?1 1•1.4• lA[ 13•,13

0_I -|I.I_ NNi. lIS.ll NA0 li.O _L 11.044 PTH •.13

L-I YI_ |NJ LAY "|NJ _ |NJ RT Al,¢ INJ AZNTH
1•41,13 -•,1| |•.07 I?.11 11•.•3

3313,01 17.M 14].111 34.03 11,30

II00.31 -10.17 .?• I?.10 11•.13

11t,04 111,441 !10,1• 33,•t •1,_0

1433,•_ o13,M 341,_4 13.41 I11.71

471t,13 _,13 ill,13 33.0? ??,14

lllE II|.ll [¢( .•?llS |MC 3.3471 ¥1 •So4|•

TAP •3.?S (IICA •4.?S &(nO 15_o17 v• 35.•4•

IT[ 1•3.73 ZIC ?_.•3 ETC •••.IS CLP-I??.$_

01_[t[MY|IL (X3111C?IOMI

70!*#.41|3 ?_I _.1710 Y¢3-$.1131 IIU I.Itll
• 01 .1•44 mU .17_1 _¢3 -.1673 F_U .01511

_0( -.4710 r_A .•Y_? F¢3 -.31_• liP J74143

10[ •.4111 MA £.I•3• i(3 _.II11 FIP -41•

N|O-¢G_II[ [II[¢UTi0N ICCU_ICY

_ 311_.J _ 419.4 St3 111.1
Im_ .0131 mW .0_!$ nTIr .•lOS

$305.£ R_3 .000_ _113 ._OS

• GI 341•.1 SG_ 419.4 THA .••

V_ •.4?50P_ •.O! NAP 157.43 [CC J.$193

|MJ TIM[ K) CI? ?|M IMJ • L_T |N_ • LON_
• 11 31 1141,• -5.4• 1•,33

11 31 S• 4713.O •t.0t •31,•t

10 • t 1000.4 -•,4• 354,0•

1• $• I• 44Z•,0 •?,17 •11,?J

40 5• 31 •33,• -•.01 $31,•1

• 1 15 !• 41_.• $0,01 111.01

QQ01T O(Y[NNi_tTi(_4 _C¢_I_CY
$? ••19,? SR 340,• II ?04,6

C_T -.lttl ¢_$ .1444 CST -._3_

L$1 _Ot_.3 NSE J8•.9 $1E I•._

ILl •••1,4 (L• |SO,O ALr 174,10

IOlO



Jpt TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LJUelCH OAT[ NAY 11+ 19414 Ft.I_Y ?IN£ IJ0.00 JmRIVJL OJt[ NOv tl 1t44

_[LIO([NI#iC CGWIC

RL 151.18 LAL -.00

RP 10?,54 LAP ).J5

RC 1P3.141 +L -IP,l?

PLANE TOC[Nrm_¢ ¢_1111C

¢J £e,O)O YNL 5.10£

LNC_I AZNYH LNCH TIN( L_| YJ_4[ [NJ LAT

IlO.O0 I 46 3t 1J39.00 -f.04

DO.O0 IT 10 14 5141.1£ £?.?T

100.00 10 0 40 1511. TI -!0.Z5

I00,00 11 M 46 50Te.$T 1_,1)

110.00 10 5£ 45 14)t.1) -13.40

110,O0 IO $ 11 411£.tt SZ,T£

OlFF[A(NY|AL COII#I[CTIOINI

TO(-t. SIlO ?ha t.415£ Y¢$-$.114t Id_ 1.£56T

ROA[ ._JO44 IRA .1PSi R¢$ -.lEST FAU .014N

fo(" -.tlO) ,RA .1115 FC3 -.41?4 lIP ITSB4

10( t.5t10 MA E.501) tC) ),11?0 _11w -40)

01J?A_[ 555.170

LCq. 1'35.1• VL 15.411 ;AL •.Z? AZL 13.AI WA_A 111.?0

LOP 15•.•1 V? 34.148 GAP 15.41 AZP 10.•1 TAL 181.14 ?AP

;P oA.S• ZAL •1.71 IMP 175.14 [Y$ IJ_.71 ZA( |11.11 [T[

111.•1 £CC .Z•A11 1N¢ ).A111 vJ _1.451

15.15 RCA 15.67 APO 153.?0 vZ 15.117

]11,•1ZAC •0,A4 [TC 15t.41 CLP-17•.)Z

ILl -IS.I/ IAL 11/,31 IAO t5ti.1 V(L 11,141 PIN

IMJ LO_ INI R? A1¢ INJ AINYH INJ 7114[

11.15 31.3/ lll.tt t If II

Z44.11 )1.11 14.13 11 31 _•

• TIP 51.?3 I11.1) I0 I? LPO

113.15 11.04 11.17 10 ) I$

141.41 11.17 I£I.74 II 11 41

Z01.15 31.)1 71.50 £I t3 1)

mlO-COJIl_ £"rCUtl_ AC¢_IACt

SAT 5411.1 M 4|1.1 111 I£1.0

Mr .Oe?l + ,015£ Irt ,1141

S_4 55JA.I R_) -.0005 11) .I£41

HI S411.11k_ 411.I YmA ,|I

1,11 VI_ I.??00PA ?.!) RAP 159,?? [C¢ 1.41•4

POC•Y TIM IMJ I _A? |MJ Z LO_IG

115t.O -5.3• l£,tl

4?•1.I £•.•• £34.31

HI.I 51.40 154,0S

44?•.4 t?.•5 £15.0•

IH.? -1.11 340,03

4£11,3 30.1) 114.IT

Gill? 04[T[mlINAY[_ ACCUAIACt

• Y )O11.0 141 $47.I 11 ?O•.O

Qlt -.1111 CRI .1411 (It -.1141

LIA 1101.I ,IA I71.I ISA I?.5

ILl )OI1.1 [11 151.3 ALl IY4._

LAU*_H OAT[ NAY I• 11414 FL|G/AT Y|l( |I_.00 NM|VAL 0A r[ NOV 14 11•4

H[L IQCtNYR/C C4_141¢

RL 151.11 I.AL. -.00

IP 10?. 51 LAP ).11

RC |14.141 GL -111,10

PLAN(YOCINTRIC C_NIC
C) 11,1OI vm. 5._?

Lm_._ AZMT+ L_t+ tiN[

gO.D0 I 4 )

I0.00 IT 11 1£

100.00 10 17 IS

I00.00 11 45 11

110.O0 II • 51

I+I0.00 tO I0 $)

0lrfIN(MTIAL ¢O_[¢Y ION8

+ro(-1.Y1_4 YWA 1.I_O4 _¢$-).ISO) I_Q 1.15£I

RO! .$1IO It115 ,lid? RC) -,1011 IrAU .01.1417

_0( -.7015 FNA ._Ak_l YC) -.410_ 0_ 17(45

0IITK[ 510.IM11

LOP 140.15 VP N.IL_P GAP 11.04 lip IO.IO TAL 14h_,O4 TAP

GP -4.41 IA_ _J.11 IMP 1T5,45 [Y8 L_J|.51 Zd_[ |$1,15 [T[

111.41 [¢C .Iltll l,().Aft) vl If.+5!

11.I_I NCA 84.51 A_¢ 154.31 vt 55.t_1

111.50 IAC 11.05 (Y¢ t$1,1t CLP-lYi.11

OkA -14._4 _I. |T|,_Y RAO 1141.t v(L |£.1_ PTH I._0 VNP IO.OIR) 0PA 1.45 RAP 111.01 [CC 1.4740

L-I tiN[ IN) LAY IN) _ IN) Rt A1¢ IN) AZTetH |mJ tiN[ POCIY Tim lmJ I LAY IN) ! Law¢

1141.4| -1.1£ 11.01 31.11 111.11 I 34 45 I141.4 -$.45 1£.$5

510J.15 L_J.O5 E41.L_F 44.)1 IS.IS It 41 _ 4J01.t I?.11 111,Y$

ltlO_.tkJ -I0.M .14 $t.14 1|I.11 10 44 II IO0_,_ -_.53 $54.£?

51_.11 _.4Y J[_Y.O5 44._J 14.T_ _ 10 14 4S11.1 11.41 Ill.L0

1443.51 -1_._S _41.1T $4._1 1_1,tS 11 )I 5_ 14|,5 -t.$6 340,$1

4115,Y5 $),11 _041.t) 4).?! 11,40 !1 )| II 4155,T 31,17 11?.34

N|0-¢_UNK [X[CUTJ_II AC¢_MACy (:R01T O[T£1tlAINAT|OI_ ACCURACY

I_T SS0$.? N 411.1 113 111.0 ST _041.I M 551.1 IS 710.3

lift -.0113 RAqr -.0111 IT? .1181 (RT -.lJ?i CNI .1411 CIT -.1956

N 5511,1NE) ,0014 111 -,1111 LSA 3141,8 XSA I?4,Y •IA 16.6

111 550),7 JGI 41_.6 YHM 17f,t5 ILl )O_t.$ [L_ lit ,Y ALr I?_.11

_AUNCH DATE NAY 1• 1944 FLI_¢T TIN( 114,00 ARRIVAL OAT[ NOV 54 till

HELIOCENTRIC C_IC

RL 151,£1 LAb -,DO LOt. _5,11 VL

NP 107,51 LAf 3.39 LOP 11),31 Vf

nC 1_•.411 GL -15.11 Gf -4.)? ZAL

PLAN[TOC[NTRIC CONIC

C3 _.054 VHL 5.(H_
_NCH AZNYH _N_ff TIN[

t0.00 I 10 Z3

IO.00 17 El 1t

100.00 10 )) AI

IO0.00 II 51 4)

II0.00 11 1) St

II0.00 Z• 17 51

OIfFtRE,TIAL CORN_CTIOk_

TO[-Z.I_00 TNA 5,1(41 TC)-I,Iti? IAU 1,1401

R0t[ .14t4 It_A .J_) R¢) -.081t FAU .011_J

fo[ -,?lit f_A l.OS•I re) -.3117 es_ 1?•1t
I_0[ Z.SII_ lIRA ),1t31 8¢3 1.01_ rip -341)

01ltit([ SI$,005

15,31A GAb l,O0 AlL t3,57 KA II1,11 INA 11_,16 [CC ,_0101 loC 5.56•1 Vl _,_51

_4.71t GAP 11,14 AZP 01.11 Tlk 1tO.46 TAP 11.44 RCA I$,ZI APO 155.05 v_ $5.f14

51.01 ZAP 1?5.S3 ItS 171._t ZA[ 131.13 [T[ It$.$1 ZAC 11.1G [TC 157.14 CLP-17t.51

DLA -14,_0 lAL 174,0_ NAO •S(4.3 YEA 11,)17 PTH !._4 WAP 10.4_7 0PA 5.60 RAP 144.40 £CC 1.5_75

L-I TIN[ IN) LAT |NJ LONG IN) RT A|¢ IN) AZNTH IN) TIN( _ CST TIN IN) Z bAT IN) £ LOtAG

1141.IS -I.31 11.48 41.41 111.11 I 51 I+ If41.3 -S.65 IE.73
5451,tt I1,1) I_1,?O 4t.51 1?.45 18 5) J+ 415•.7 +?,10 _43,O9

1111.I_ -1D.44 1.41 AO.?) 118.10 11 0 11 1011.0 -S.•O _54.7Z

51(4,19 lI.?O _0.41 49.45 tl,41 _O I? 51 45tl,4 £•.90 151.10

1454.31 -J4,01 141,47 )I.?4 111,41 11 41 il 154.4 -1.76 )40.98

4111.5_ ))._0 101.51 4t.04 •).30 _1 39 )5 41•_,G 31.31 £O0.St

NI0-COuR_ [X[CUTION ACCURACY CRBIT OETERNINATION ACCURACY

JOT 5100,5 J_t 407.g 103 116.0 ST _164.3 SR 15?.? IS 711.1

RI_T *.0506 R_ -,0411 RTF .1)_0 CRT -._13t CNS .•41_ ¢IT -,leGZ

SC4 5515,t _T$ .0013 113 -.91541 LSA 3161.0 NSA 1??,$ $SA 11.?

SGI $S00.S HI 407.3 THA 171.?| [LI _O_O.G [LE 146.4 ALF 174.09

LAUII_N OAT[ NAT 1_ 194.4 FLIGI, IT TIN[ I14.00 ARRIVAL OAY[ NOv _1 1944

I¢(LIOCEmTRIC CONIC

RL 151.£1 LAL -.00 LOL _35.15 VL

R_ 107.11 L_P 3.3t LOP J(4.•! V_
RC 191.171 GL -15,)? G? -4.!I IAL

PLANITOC[NTRIC ¢ON|C

C3 _5.11_I YffL 5.(41

LN_q A_NTH LNCH TJN[
DO.O0 S )5 3O

• 0.00 17 I• 34

100.00 10 A• 15

100.OO II 51 11

110.00 11 37 51

110.00 _ IS II

0IF_[RI[NTIAL ¢atl_C;l_lA•

701[-3.0143 TRA 3.S(43 TC)-I, SS?S 8_U I._

fOE -.7141 FRA 1.01111 FC3 -.IIHI0 If, • I ??01

DOE 3+0174 IMA 3.5701 8C3 1.5511 rip -375

011?_IIC[ 570.10!

15.L_7 GAL 1.15 ATL I).15 HT_ 111.AI SmA 111._0 [C¢ .)I07! I_( 5.1415 vl 1t.451

_J.741 GAP J7._ AZP t|o3_ TAL 111._0 TAP _0,_ #CA I1.J5 APO 155.15 y_ 15,117
5).45 ZAP 171.(4 IT• L'110.14 7A[ 1_1.1_ [Y[ 111.11 ZAC ti.I? [TC 157.55 ¢LP 179._7

0LA -15o11 RAL 171o71 RA0 •S(4.4 VI[L J_.51t PTH 1o17 V94P J0.1Jt DPA 4.?5 NAP 1••.67 [CC 1.5103

L-J TIN[ JNJ LAT JNJ _ |NJ fit AJA_ |NJ AZI4TH JNJ TIM[ POC•T T;N IN) I LA? IN) • LONG
1051,35 -1.IT 10,11 45,_0 11t,74 10 • tl 115t,5 -1.00 15,3•

SSO1.$I 11.11 151.04 54.11 8_.31 11 0 15 4_01.) I?.I_ 14•.31

1•_4,01 -11.01 1.10 45,11 117,15 11 15 19 1014,0 -?,21 $55,a0
Sill.IS 11,14 I)_,71 54.$1 I1.11 I0 15 II 4•11.1 _i.18 •14,_5

14(4,17 -14,$$ _41,1PI 4).|) !11,1| 11 _ 15 t•1.0 -10.30 _41,?G

4140.11 13.11 _11,?? 54.31 15.11 11 47 )t 4)40.? ]_.•5 •03,61

N|0-_Ii JAr.CUT|ON ACCURACY (]RS|T O(T(NNI#ATZON ACCU/tACv

I_T 54_?,4 _ 401,5 $G$ !1),1 •T 3O?4.) SR 3•1.$ II ?13,•

1RT -.011] W -.N?i NYr .J371 CNT -,1•11 CR• .t4Zl C•T -.ttl•

_J 5_|1,1 1_3 ,00Jl RI) -.I)75 L•A 1171,4 MSA 17•.4 $SA 14.1

J_l 14_7.5 _,_ 400.t THA 17t.$1 [L! 3Ol0.• [LE J70.0 &Lr 174.07



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19641

LAUNCH DATE NaY |6 1984 FLIr.44T I|14L ]8a.O0 ARRIVAL DATE NOV 30 1964

_E:LJOC[NTRIC COtdXC DISTANCE 575,657

RL 131.10 LAL -.00 LOL _'_5,18 VL •5.ZE0 GAL t.94 AZL 95.73 HCA •94.66 8NA

RP 10?.88 LAP 3.39 LOP 169.87 VP _.709 GAP 1J.00 AZP 91.5J TAL 157,$9 TAP

R¢ IDt.814 GL -14.73 GP °4.•0 ZAL S0.91 ZAP |75.51 [TS •49.41 ZA[ 13•.|4 ET(

PLAN[TOC(NTRJC C(_I|C

C3 40.$44 YHL 8.35• OLA -15.79 RAO |79.T9 RA0 $5M.$ V_.O |•.?|7 PTH Z.51 VHP

LNCH AZNTH LN<N Y;I_ L-J Y|I_ _NJ LAT

_O.00 9 49 •• 1874.47 o10.13

IO.O0 17 34 55 554t.SZ Zl.50

J00.O0 |1 I 59 J640.17 -1|.54

_00.O0 ;9 4 58 5•54.15 Z$.89

|$0.00 11 50 50 14S?.11 -15.19

110.00 EO 3• )? 4581.$8 $4.0?

OIFF[R(NTIAL C(]_R[CT|_

TD(-3.17S7 TRA $.l_AS TC$-Z.•$$4 8&_ 1,•10_•

ROE .AO07 RRA .ie05 R¢3 -.O515 F_._ .00915

tOE -,?$84 FRA 1.1•45 F¢$ o._184 888 1?758

DO( 3.TOO$ MA $.$$78 BC) T.T400 FSP -367

115.65 [CC .3TI39 I_ 3.T•84 vl £S.451

0•.05 8CA 80.5• APO 158.?g V_ 35.109

IJ).lg ZAC 8•.86 (TC •57.18 CAP 178.44

11.TZ$ OPA $.68 RAP 168.$t (CC 1.8_40

;MJ LOW. INJ R? A8¢ |NJ AZIATH INJ Y114( PO CST TIN INJ • LAT INJ Z LONG

_._ 50.3| ||4.58 10 _0 34 JT?d.5 -6.48 14.11

158.T8 58.G4 'J0.95 19 7 •1 4946.6 18.13 248.6_

$.03 49.57 !|?.77 !1 •9 19 1040,• -?.T4 356.30

T36.t$ 59.88 89.#1 Z0 ST 35 A656.• •9.56 _•8.14

348.$1 47.46 ITS.00 |Z 15 37 887,1 -10.97 342.75

T15.9? 59.58 87.10 •1 58 39 638T.D 33.30 ZDA.SZ

NI0-_)U_I( [X(CUTION ACCI_ACY C)RB|T D(T[RNINATI(_I ACCURACY

SG? 5487.$ SGII )94.8 SG$ 110.3 ST 3075.1 5R 164.• S8 715.4

RRT -.1588 RNF -.IT77 RTF .94TI CRY -.9?94 DR) .848_ CST -.9973

sG_ 5801.7 R_) .00IT R13 -.8AZI LSA 31 ?3.0 XSA 180.6 $$A 14.1

_1 $4_7._ +$r.e_ $98,$ THA 179.44 [L1 _)91.8 [L• 171.3 A_F 174.04

LAUAqCH DAY( NaY 18 1964 FLIGHT TJNI[ TO0+00

_:_IO¢[NTRJC CONIC OJST_NC( 580.£4i

RL 151.•8 _L -,00 L_. L*$$.19 VO T5.175 GAD 11.05 8Z0 95.81N¢_ T97.89 _

RP lOT.iS LAP 3.37 LOP 173.11 VP $4.6'/'O GAP 18.77 A•P 8|.79 YA_ J55.9_ TAP

RC _01.5•8 GO -|4.09 GP o4.15 ZAL 48.l? _AP 175.L_1_ (T8 T$_,41 •A( |$•.05 [T(

P_AN_TO_ENTRIC CCNIC

C3 45,605 VHL $,?53 OLA -18,|J RAL JSJ.l_l RA0 65t_1.7 V[L IZo_T PYH •,$5 W/P

ARR'ZVA_ DATE DEC Z 1964

118.41 [CC ,35311 IN(; 3.8146 vl •9.45Z

_3.8T RCA ?8.9? APO 157.05 v• 3S.ZDO

185.10 ZAC 83.4_ (tC •57.04 CLP 1Y?.59

_MC_ AZNTH LNCH TIR L-I TIME INJ L&T INJ _ INJ RT A$¢ |NJ AZI_TH INJ Tim[

_O.00 IO 1 S$ 1898.$7 -10._ TT._ _4.84 ||8.$? 10 35 $$

90.00 17 41 T] 5588.4_ •8,T1 T4|.4I 84.57 t_.SJ I# 14 30

100.00 11 14 11 1459.91 -1•,|? 4,|8 53.81 117.5_ 11 4T I

lO0.O0 11 11 40 5•84.18 •5.88 •40.05 84.85 _1.55 _0 3i 59

110.00 1• • 40 1_08.55 -15.94 $S0.5• 51.?£ 110._5 IT •7 48

110,00 L_O $$ 51 50£T.30 $4.17 Ill. IT 84.N 88._6 •Z $ $5

OJFF[RI[NTJAL CGIIN_CT|(_LI NIO-CI_I_I( [X(CUT|_N ACCklWA_Y

T01[-$.343) TRA 4.3_0t TC$-1.94•0 eat/ 1.1845 9GT 5475.8 SGR 5_0,7 801 JO?,$

ROE .4•86 _A .18OI N¢$ -.0888 FAU .00878 _T -.1787 _F -.!_5 NTF .94_8

tO{ -.?S3• fRA 1.18•4 FC3 -.IN• SIP | ??S8 I_ 5487.8 lZ$ .0004 RI$ -.9488

8DE $.$?08 INIA 4.$93T 8C3 1.94•4 r$P -$59 _1 5474.1 88• $84.6 THA 179.T?

11.683 DPA 3.01 RAP 171.14 ECC 1.7305

R) CST TIN IMJ Z LAT INJ _ LONG

1T93.4 -?.O8 1_.18

4589.5 28.Z? 152.75

1058.9 -8.39 3_T.41

d698.• 29.75 23Z.25

$08.e -11.73 343,$1

A4_.3 33.65 ZO$.9Z

ORBIT O[T[RM|NATION ACCURACY

ST )066.8 _41 363.8 8S ?JB.4

CRT -,9?80 CR8 .844_ CST -.$$7T

kSA 3165.8 NSA 181.Z $$A 13.4

ELI 3083.6 [LZ 174.1A_F I74.00

_A_C_ DATE NAY 1_ IH4 FLIGHT Time _0•.00 ARRIVAL DATE OEC 4 196A

_[LIO¢(NTRIC CONIC

• L 151.29 LAL -.00 LOt. T38.18 V_

m_ 107,89 LaP 3.34 L(_ 178.35 VP

IC lO3,1•0 GL -18.44 GP *4.05 ZAL

($ 51.105 VHL ?.198

_NC_ AZNY_ _NC_ Time

8O.00 10 15 •$

_0.00 17 A? SO

100.00 11 •5 31

100.00 18 18 •Z

llO.O0 I• I$ •4

110.00 112 48 58

OITF[RI[NTIAL C(_'JlM[CTION$

TO(-3.8148 T_A 4.14_1_ TC$*1.(_? _AtJ |,151?

ROE .4580 RRA .1371RC$ -.OTSE FAU .00751

FOE -.7115 FR4 1.•495 FC$ -.1£55 8V |7$73

_O_ 3.$441 _A 4.$515 8C$ I._•9 _$_ -$49

0JSTANC( 594.834

T_.|)| GAL IT.•? AZL 93.911,K_ 501.13 SlIA 118.17 [CC .34808 INC 3.$06_ vl 29.43_

38.881 GMP I#.8T AZP 9•.OT TAL 154.51 TAP 95.84 IDA 77,18 APO 15f.0? Y£ 33.191

41.51 ZAP 1?4.?? (T$ _80.55 ZAE 1$1.94 [T( 193.01 ZAC 84.G4 (TC _56.8£ CAP tPS.?!

0_4 -18.$? lAD 183.8T IAO 85M.9 V[L 15.159 PTH •.40 VNP 1T.183 OP4 _.18 RAP |73.3• (CC 1.85_6

L-I Ylm[ ;NJ OAT IN| 0ON_ IN| RT ASC |NJ AZNTH IN| TIN( PO _ST Y|N IN| • _AT IN| Z LONG

1915.?8 -11,58 T$._I 59.89 118.1| 10 45 18 1315.1 -7o78 16.53

5130.77 •1.08 •_4.d• 89.$8 94.0T 19 •1 41 5050.8 •8.31 _33.74

J_Jl.ff -IT.IS 5.d9 58.11 lIT.T| I1 53 34 |088.0 -9.14 330.71

S$_._O T$.74 •48.0_ 69.50 95.14 •0 47 •1 4788.8 •9.86 _34.E6

155T.91 oSO.TO $51.ti 55.91 1|_0.T5 1• $8 5? 935.0 -1•.64 345.•5

50_1,57 $4,18 J_T,|_ 1t.87 90,77 •T 11 Z0 4481.8 33,51 •1E.95

NI0-COU_8_ (X[CUTJ(:N ACCt_ACY ORS|T 0(T[RN|NATION ACCURACY

SGT 54$4.1 SGII M4._ SG) 104.9 ST _048.1 SR 564._ SS T_1,9

f_lY -.£'_03 _ -.•08_ RTF .$515 CRT -.97?0 DR) .8460 CST -.9980

_,8 548?.8 RZ3 -.000_ R13 -.9513 _$A 3148.6 NSA 181.2 SSA |Z.?

SGI 5454.T S_ $74.9 THA 119.11 (Ll 3055.1 CL_ 175.0 Akr l?3.g?

LAtJNCN OAT( NAY 18 19(,4 FLIGHT TIN( _11_4.00 ARR|VAL DATE DEC 6 1964

m[LJOCENTR|C CONIC

#L 151.£8 L*L -.O0

• P I07.?1 LAP 3.$0

RC •O4,188 GL -l•,llO

_LAm[YOCENYN|C COliC

C) 5_.185 _ 7.140

L_H MJNTH LNCN TIN(

im.oo 10 T3 51

90.00 l? S4 II

100.00 11 $$ $1

100. O0 II 15 )

I)0,00 11 I$ 5

110.00 _0 53 88

O|I?AK[ $11|.71|

LCt, t$5.11 VL T$.00? 0AL 13.48 AZL 94.00 14¢ji, )04.38 .MIA 1|?.85 [CO .38040

LOP 17_.S_ vP $4.5_I GAP _0.5t MTP _T.14 TAD 155.17 TAP _?.55 8CA ?_.AA

GP -4.00 ZAO 44._10 Z_P ITJ.L'0 (Y8 J_$.0T Z_( 151.79 (V( 18•,91ZAC 84.61

00_ -18.5t NAL 188.01 NAG 858t_,1 vt_L ]$.485 PTH T.48 VNP 1T.736 DPA 1._5

0-| TIN( |NJ OAT |NJ _ |NJ RT A$C |NJ AZlATN JNJ TIN( POCST TfN

liMI.4] *|_,14 T4,_I 15.04 115,78 10 55 55 1341.A

$e70.$4 •7,11 •_7._8 74.0) _.44 19 •8 51 _D70.5

170t, ll -13,71_ ?.01 8E._5 118,85 1_ 4 0 J109.1

5577.14 i_.Sl £dS.SS ?4.IT t4.15 _0 84 41 477T.$

15t0.]1 o17,1_ $95+8? 10.01 118,75 I• 45 5 960.1

SO_.l) 14.10 •_$.JJ 74.$8 9_.58 •T 18 58 4499.8

|NC 4.0041 VI •$.451

APO 180.46 vZ $5.181

(TC •58.61 CAP I75.80

RAP 1?_.47 [CC 1.9732

]NJ • LAT ZNJ • _ONG

-8.5? 18.01

• 8.•9 _8.68

-$.99 .19

• 9.89 137.16

-13,61 348.?3

$4.08 Z15,91

OR�_T 0(T[RN_NAT|ON ACCURACY

ST )D•6.$ SR $65.4 88 ?18.0

CRT -.9769 CR8 ,8483 CST -.9583

_84 31T8.9 N$A 180.Z $$A IZ.O

ELI 3OA3.5 EL• I?A,? ALF 173.g4

D|rr[_[NTIAO (OI_C?|OMI

TO_*).?O15 ?Ra $,$)$8 T¢3-|.808B _ 1.1140

ROlE .4185 RRA .IL_I Re) -.0111 F_J ,00_$1

FOE -,?8?• FR4 I.$Iff FC3 -.0_•4 IV 17if?

90[ ),?$)8 MA §,))?$ 8¢$ |,4081 F)_ -$4T

NJ0-¢OIMIN[ [_I[¢UYI_I ACCUrACy

_T $451.8 IGR $I?,8 |_$ 10•.4

mty -.11)t Rler -.£554 RYF .9595

8444.8 R_$ -.00_0 RI$ -.9583

_81 548_.? 8GZ )83.9 THA 179.94

TOI•



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964)

LAI,_H DAT( NAY 16 1144 FLI_IT TIN( lot.00 ARRIVAL OAT( 0(C I 1984

N(LIO¢[NTIIC _0111( O|ITAK( 5t|.|5t

RL 151,11 LAL -.00 L_i. n|.ll YL t5.0il 6AL 14.|1 AZL |4.11KA _O?.60 I_A

RP JO?o?S LAP $oll LOP Ill.iS YP 34o53) GAP II.Sl AlP II.SI TAL ISi.tl TAP

mC •O6.Z$6 GL -11,13 GP -3.|5 ZAL 41.84 lAP 175,51 (?S Zll.?3 ZA( 151.60 (T[

PLAN[?OCEN?RIC CONIC

C$ t?.l$1 VHL 1,131 DLA -li,U NiL 117.f5 iA0 156i.$ ¥(L 15.755 PTH

LNCN AZNTN LNCN TIN( i-I TIN( INJ LA? |iJ L_NG IiJ R? AK INJ AZli?N INJ Tll_

DO.OO 10 $£ £l Ilt0.1Hi -lZ.II ZI.5S I?.0? 115.$1 11 $ 16

90,00 11 0 95 5_1.00 l?.St 11_,01 71.57 It,?l li $I I

IOO.OO I1 64 if 17_1.01 -14.5i I.?0 il,l? I1i.$i I! 13 I?

100.OO 11 51 4l 5415.11 Zg.$E Ill. R3 ?t. Yf Ii,0I £1 I 54

110.O0 If 3J 40 151l, t5 -]8,if _$5.Ji 14.01 Ill.IS II 58 1O

II0.00 £1 0 41 $139.30 $3,15 111.01 ?1.11 04.11 Zl 11 !{

01_?(il_NTIAL C_It_i[CYl(:l_l NI0-C_JM[ IX(CUT|OR ACCURAC_

T0t[-$.ItIS TRA S.la.e? TC3*I.I?$J 8JMJ 1,0447 SGT Si0S.0 _ 3_,? IG$ 100,0

RO[ .$_13 RRA ,|OOS R¢3 -,0149 FAt/ .0050? /tRY -.31t_ RRf -.L_IZ RTF .HI0

FD[ -.I081 FRA 1.3147 F¢3 -,0447 Ilk • i?IMI3 _ 5417,7 R_3 -.0034 R13 -,9610

9.1341 MA S.I91Ni IC3 I,l?ll FIP -3}4 I_1 S40t.I SGZ 3S_.I THA 1?8.??

117.73 [CC .)TI)4 |IlK

tl.50 RC4 ?$.41 APO

181.81 ZAC 09oll (TC

a. JOtl VI Z1.431

|82°09 V2 )5.171

198.45 CLP 174.85

1.5l VN@ 15.950 OPA .91 RAP 1TY.$8 {CC 2.1184

POCSY TIM IN| 2 LAY JNJ • LONG

1370.0 -9.48 18.85

9109.0 21,11 281.41

!1341.0 -10.82 1.83

4815.£ 29.64 £92.94

_89.? -14.88 948.39

4§38.3 34.11 Z18.??

GliBlY O[TERNINATI_I ACCURACY

ST 199B.9 18 983.9 IS T39.1

CRY *.8773 CR$ .ISJ0 CIT -.9983

LSA 3109.? NlA IT$.3 88A 11.4

(Li 3015,5 [L_ 179.4 ALF 179o81

LAU_._ 0AT( NAy 18 liN_ r_[_T ?IN( L'08.00 ARRIVAL OAY£ OCC _ 1964

_LIO(KNTRIC CONIC

RL 191,21 LAL -.DO _. l_S,le VL

i_ 107.?I LaP 3.10 LOP 188.01 VP

RC EO?.?ll G/. -11.83 6P -$.81 ZAL

PLAN£TOCENYNJC CCliiC

C9 ?i.121 W_. 1.144

_NOi AZNTN LN(N TIN(

_O.00 10 4O 8

_10.OO :$ ? £_

100,00 11 $1 58

100,00 19 3t 18

110.O0 I2 39 11

II0._O £1 ? ,10

DIFFERENTIAL ¢OilRI[CTION8

?0(-|.11IS TRA 8.42£$ TC3 -.l_3l ll_ 1.00_0

• 9S52 mla .071_ _C3 -.0]Ol _J .003YS

fO( -.6519 rNA 1,4541 f{_ -.01IS BIM _ ;llil

A,1498 IRa 1.4111) 0C$ ._3_ FlIP o317

Oil?K[ 39t.13!

15.1_S GAL Ii.H AlL IM.13 _ )10.il IRA lIT.S| [CC ,3t411 IN(; 4.2_5• Vl 28.iS2

_4.5]S GAP L_,?S AZP 9_.T? TAL 130.74 TAP 101.5? RCA ?1._0 APO 189.89 v2 99.180

40.9? ZAP |?Z.73 (T$ £11.4? ZAi_ 131.39 [T[ llJ.?3 ZAC 89.73 [YC 198,)O CLP J73.i6

DLA -11.74 RAL Ill.?) NAO l_ll.5 V_L 14.lit PTH 1.5? v14P 14.03_ OP_ -.49 RAP 179.84 [CC 2.|873

_-I TIN( INJ L_T |NJ _ |NJ RT AiC |NJ A_4TH INJ TIN[ PO CIT TIM INJ 2 LATINJ 2 L_G

10Ol.14 -13.11 11,40 ?0,H 114.9) 11 13 IT liO(.t -10.41 t|,45

8743.33 _7.IS I_l_._? 91°ll 9_.01 |_ 49 9 _I43.S 2_.08 •_4.00

I?ig.N -IS.Sl IO.5i ?0.It 115.17 11 II 15 1189.4 -11.91 9.iZ

SOliD.S4 It.01 ISl._lO 13,11 97.41 II 9 ? 4t50.8 21.78 2A•.57

1111.33 -19.73 $ST,04 IT,If Ill,S0 13 I 1t 10_1.3 -IS.Y? 990.18

5171,_1 33.?S 130,73 O3.1£ 99.81 Jl 33 42 4571.4 94,18 ••l.Si

NI0oCOudtlM[ [X_CUTIGN ACCURACY GItIIT OETEIN4INATION ACCURACY

IIGT $_?3,9 _ _93.8 88) 97,8 iT _t_5.8 M 360.0 $$ ?48.9

NIIT -.3597 + -,_441RTF ,9657 CRT -.8753 CRS .8542 CST -._tBT

S$1l.I RI3 -,0050 R19 -._65_ LIA $OT4.4 _SA IT9.8 8S_ I0.n

I_l _373o4 _ 3_°3 YffA 178,10 ELl 1981,? SL• J_J°l ALF 173._9

LAUNCN DAT( NAY 16 1944 FLIGHT Till[ 210.00 ARMIYA_ 0iT( O(C 12 1964

H(LZOCENTNIC CONIC 01STANCE 599.1_

• L 151°ZJ LAL -,00 LOL •95.1i YL 24.fl8 GAL 1|.01 AlL 94.9| 24 _14.03 _A I|?.SZ (C( .41399 INC

RP JO?._J LAP 3°13 LOP 1_.30 YP 94_.I?_ _AP •4._4 AZP 93.03 TAL 14_°89 TAP 109°74 RCA 88.79 APO

RC ZD9.ZGI {L -lO.81GP °9.84 2AL 99.44 ZAP 171.99 (T$ 207.00 ZA[ 131.D$ [Y( 181.84 ZAC 86.28 (TC

P_AII_TOCENTRIC CONIC

CS 90.889 VHL 8.923 0LA -18.73 RAL 191.39 RAG 6568.9 VI[L 14.961 PTH _.64 VHP 14.806 0PA -1.$4 NAP 181.64 (CC Z.4924

LNCH AZMTH LNCN TZN_ L-I TZN( IN| LAT [NJ LONG IN| Rr 4SC ZNJ AZNTH IN| TIN( PO CST TIN IN| • LAY ZNJ • LOWG

90.00 JO 48 29 Z034o?Z -14.84 90°40 ?4.?J 114.40 11 _ 24 1494.? -11.41 19.39

90.00 18 19 98 577e.68 28.91 2?4.94 87.04 99.18 19 90 IZ 9176.? 27.90 _66.41

IO0.00 !1 95 _ 1(102,9l -16,91 11.98 T3.91 115.29 12 26 29 1201,g -12.96 9.96

IO0.O0 11 44 48 9489°?9 28.79 153.Y1 87.3T 98.65 _1 18 |O A$83.T ZS.$I •49.02

IZO.OO IZ 45 34 J894.$4 -ZO.SJ 359.07 71.84 ||_.?S 13 13 |1 1094,8 -16.99 99•.09

110.00 11 11 0 5_0a.59 99.48 _93.19 88.14 97.30 Zl 40 44 4604.8 94.19 224.10

DIF_[R(NTIAL CCIE/_CTIC_I8 N10-C_IJ_[ [IU[CUT|ON ACCURACY (_6|T 0(T(RN;NATION ACCURACY

YO(-4.99e? TRA 7.0_O TC3 -o?898 _AU .9951 SGT 9_9_,9 8GR 398.9 $G3 99.4 ST 2927.Z Sit 999°9 i$ 759.2

RO( .9904 RRA ,0473 RC3 -.0071 rAU .OOII9 Rt_T -.4074 _ *.3908 RTF .9701 CRT -.879T CR$ .89?4 CST -.9_89

FDC -,89_2 FRA I.SS•i _C9 -.021_ 9_P 1T5_ Sr_ 9380.1 ll_3 *.0087 R19 -.ST02 LSA 3040 ._ NSA 172._ $SA 10.Z

SO( 4.9?8? MA ?.0381 BC3 .78_7 FIP -318 $61 9_40.) 3_ 919.8 THA 1T9.4_ [LI 2943.9 ELl 188.1 ALF 179.88

4.$9£2 v! £_.45•

I_S.8_ v2 $9.14g

256.18 CLP I?Z.81

LAUNCH DATE MAY 18 |tHil FLI_HT TIN[ IlI.OO aRRIvAL 0A?( O(C J4 |964

H(_IOCENTNIC CONIC

RL 151.28 LAL -.DO LCX. _J9.18 VL

nP 10?.$5 LAP 9.09 LOP 191.53 VP

RC •10.748 GL -10.£9 _P -3.90 ZAL

PLAN(TO_ENTR|C CONIC

C9 109.?13 VHL 10.•$3

LNCH AZNTH LN_H T11_

90,00 10 $I 39

90.00 15 I0 _3

100.00 12 3 2_

lOO.OO 19 51 1O

IIO,O0 12 SO 5_

lID.DO 21ZO 17

DIFFERENTIAL _KCTI_NI

YOK°4.�IT4 TRA ?.8995 TC9 -.9_9 8AU .9438

• 02 .4280 RWA .0134 RC3 -.0091 _AU .0007_

FO( -.JIM FRA 1,8489 rC3 -,00_9 JR 174_1

SO( 4._302 MA ?,6998 8C3 .5989 FsP -311

OIITANC[ lIOl.?Oe

|1.990 GAL 19._) AlL 94,49 t.ICA 317.18 M4A 11?.13 (CC °43830 IN(: 4.4937 Vl Z�.45Z

_H_.44_ GAP 19.49 AZP 93.90 TAL 14_.79 TAP 106.05 RCA 88.02 APO |68.29 V2 SS.|38

_,09 ZAP |70.87 IT3 _,_6 ZA( 1_.67 IT( 181.94 ZAC 36.77 [TC 156.07 CLP 17J.69

OLa -18,$8 RAL 1t2.79 RA0 8570.0 V(L 15,083 PTH l.?l VHP 15.6?5 DPA -•.17 RAP |$3.98 [CC E,T409

L-I Till( IN| LAT IN| LCNG IN| RT A$C IN| AZNTH |NJ TIN( PO CIT TIN IN| Z LAY IN| Z LONG

CO?0.41 -15.83 31._ 78.19 1|3,79 11Ze _ 1470.4 -12.48 •S.48

$$07.Jl 18,$8 I??.IO 90,99 100,19 |9 S? J0 SI0?,i Z?.?0 888.6|

19_18.41 -17.5_ 14.70 ??.49 1|4.81 II 94 ? 1239.4 -14,08 ?.69

3914.39 2t,39 155.93 91,91 99,?7 Zl 2_ 5 4914.4 19.45 Z4T.Z8

1841_.N -E1._1 I._0 ?5.ES |18._l 19 19 Z 1090.0 -18.12 994.11

S139.95 33.19 139.i_ 91._I 98._ ZZ 47 31 4839.8 3A.OA Z•6.51

N|0-r.J:_¢i_3_ [_CuT|ON ACCURACY O8_6|T 0[T[RNINATION ACCURACY

8GT $1_8.8 SCif 330.2 $83 _9.3 3T 288?.S SR 349.9 IS ?76._

R/IT -.4583 _ *.4_8_ RTF .9743 CRT -.8821 CR3 .8618 C3T -.899_

$_ _310.| R_3 -.008] R|3 -.9748 L3A 300S.T NSA 167.8 83A _.T

IGI 9_01.0 8GZ 9]J ,4 THA ITS.IT ELI 2904.0 (L2 IGS.g ALF 17_.88

Z0J3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAIJNCN DATE NAY l• ]lNi4 FL|GIAT TIN( 114,00 ARRfVAL DATE O(C 1i 11•4

H(LJOCENYRJC CONIC

RL lSi.£e LAL -.00

mP IO?.ll LIP £.Jl

me ZlZ.ZOg GL -•.4•

PLAN_TOCENTRI¢ C_lC

¢$ 124.OT4 VIAt. I1.$_1

LNCH AZNYH LNCH TiN(

90.OO I9 55 It

IO.O0 lJ Z• 4?

1OO.DO IZ ? 1_O

I00.00 Jl ST ZY

IlO.OO IZ $4 $?

110.O0 Zl te If

OSFF[RI[NYIAL C_I#I[¢TICN8

TO[-a.JU• YRA 8.AJAa

m_[ .•eta mIA -.0_I$

FD( -.••14 t•A 1,7114

DOE d,|lO?• alia 1,414•

OIITAN¢( I05.$•Y

L_. _5.I• VL ll.•l$ +i_ ll.ll AlL •4.•i C li0.50 IRA II•.•5 [CC .iiI43 IMC 4.1531 vl l•.ASl

LOP 11$.71 vP 3t.40Y GAP £Y.15 A•P •3.Sl TAL 14•,05 YAP 10•.S5 iCl l•,ll AT• lYO.•l v£ $$.1£•

GP -$.?5 ZAL N.S| ZiP 14r_.?J (TJ _00,1J ZAl[ !10.11 (T( 101.44 ZAC •?.IT [TC 155.•• CAP 1?0.4i

0_ -11.55 IAL 114.01 110 15Y0.$ V_L

L*| 1111( INJ kaY

ilOi.Ol -11.15

+I)4.AY l_l,•Z

1175,14 -i1.$7

_SA•.01 •I.DI

I?I•.45 -•5.01

5•I_.05 31.11

Y¢) -.A41| 8AU .?ill

1¢5 -.0045 FJU-.00107

re) .00Y5 Blip I/A_M

8C$ .441t rip _)05

15.141 PtM l.?l Villi II.II00Pi -i.ll RAP 115.45 (CC 3.041•

lMJ _ imJ IT AIC INJ AZNTm lUJ TIM( FqO C)Y TIN INJ • LAT INJ • LONG

34.15 iS.it 113.10 11 50 17 ISOM,O -11.5• IT.TO

ZPI.O_ t4._ 101.10 _D0 4 t 5•34.5 17.41 l?0.$f

li.N I0.II 11).Ii I• _i )5 1•T$.• -15.1• l.•_

157.M IS.00 IOID.TI 11 t• 4f 4141,1 tt.15 £4•,3£

),AS ?;.IHt IIQ.00 13 t) A) 11•4,5 -1t,33 3S8.15

_)?.1_ 16.0_ 9_,_• •• 54 ) 4644._ 3).•0 Z18.73

N|D-CGIAII_ (_roIJY|¢ll ACCUWACY 0118110EYERNINAYION ACCURACY

IGT 5154.A _ $A).7 1G$ 91.• •r •1A4.4 Ill )45.3 IS 7•Y.5

filly -,505_ _ -.487Y /TF .t?•5 CRY -.1151 CRI ,0661 CSl -.•151

10a $ZlS.4 R_) -.OOH R15 -.1715 LIA li••.S m•A I•I.6 $SA 9.1

IGI 515P._ SCut_ IH.4 THA 1?_.10 (LI •••O,$ ELf 15t.+ ALP 173.85

LAURel) 0ATE _v I• 1114 FL|GHT Y114[ •1•.00 A/RIVAL OAT[ DEC 11 19•4

H(LIO¢INII|¢ CONIC DIITAN¢[ 104.4111

IlL 15J,•• LAL -.00 LCI 1_S.14 VL •l.ll$ GAL £4.1A AZk I14.11 HCa $•$.?_ Ilia tl•.PI (CC .AltlI INC 4.l)il vl _•.AAi

I_+ 107.1• LAP •.11 LOP JH.li VP N.$?$ GAP it.0) AZP I$,lO TAL 14?.55 YAP 111.15 RCA 51.51 AT• IY).91 VZ 35.114

RE •15,•SO GL -•,OI GP -$.?| ZAL )).•] ZAP l_AJ.$Y (Yt 1_7.45 •A[ 111,tA [Y[ Jlf.$A ZAC I?.?) (TC •55.93 CLP 169.11

PI, AN_TO¢[NTR|C CCNIC

¢$ ILl.St) K 1•.10? OLA -1•.3£ RAL 11$.14 RA0 15_0.1 YEA
LNCH AZNTH LNCN TJN[ L-J YIN( |NJ LAY

I_.OO tO _? $5 •14?,$? -17.11
tO.00 IN $_ • SIN,•• _S,lt

100.00 I• • 4? 1114.44 -11.I_'

IOO,OO •O $ M 5i11.41 •?.?$
II0.O0 11 S? IS 1?14.14 -•I.11

110.O0 •I $I • 5•II.S• $1.57

OIFFIRINTIAL C_III_CTIQIA&

YOE-g,1134 TRA 1.1000 T¢$ -.3054 _ .StSO

• ?0•$ lllA -.01_$ N($ -,004) FAI_*,00)i_

F0( -.IMI r#A 1,1?_1 _¢) ,011? 8_ 1Pill

IOE ).ll_t ImA I._00$ O¢_ .3036 rSP -lit

]4,_ll PTH •.•IVHP 17.?_40PA -),?1 RAP l•?,ll (CC 3.411_
JNJ _ |NJ It ARC INJ AZNTH INJ T114_ POCIT TIN INJ i LAT INJ _ L_G

)Y.£Y 14.15 11£.$) 11 )) •$ 1541.4 -14.?O 30.O4

_I0._0 11.15 101.II _0 10 4A ]•+J.) _?._1 _1_.30

tl.M t4,0t 113.01 11 41 41 I)14.4 -14.$3 ti.I)

t$1.H il.M 101.i) 11 )4 •_ 4H6.S •1.01 _51.10

$.1• 81.II lll.fl IS 1? I 1114.1 -L_0.55 151.50

131.74 fl.SO 101.01 •) 0 14 419.5 35.74 f30.?I

nio-¢ouIIS( (_[¢UTION ACCURACY CIIOSt O[T[m*Z_ATlOU ACC_ACT
IGT 51P05,5 IGN )17.7 SOS _l.) ST •?91.0 IN 135._ $S gZI._

f_llt *,5544 _IF *,5567 RTF ._111 CIT *.IS_? CRi .8?1S CAt -.9193

5_11.5 R_ -.0114 •11 -._1•_ LSA •_)l,| NlA ISl.? SSA A.S

i_1 5108.1 Ill ll)O.t tmA 177.91 ELI •113.9 ELI 1_3.1 AL_ iY3.SD

LAUNCH OAT( NAY ,ll l_l[_4 FLIGNT 11141[ ZIB.00 ARRIVAL DATE DEC Z• Ill4

_[LIOCENTRIC CONIC

RL lit.If LA_ -.00

RP XO#.i4 LaP Z.#S

RC Ass.oil GL *O.)O

PLAN(TOCENTRIC CONIC

C) 174.43) VNL 13,_OT
LNC_ AZNTN LNCH TIRE

• O.O0 10 51 17

i_.00 IN )I 11

100.00 I_ 10 41

100.OO _O i _I

110.O0 I• 5t 10

110.00 _1 _7 3S

DiSTAin( •04.Ill

LOL _5.ti ¥L |6.134 GAL 15.?1 AZL •5.05 14CA 316.J4 944A 11•.63 ECC .51193 |Re 5.0505 ¥1 _9.45_

LOP _Dl.10 VP $6.341 GAP 11.•0 AZP _4.14 TAL 14?.26 TAP II4._0 RCA 55.76 AT• 1T?.$1 v_ 35.101
GP -).GT ZAL )S.IY ZAP IGY._i (IS |95.0G ZA( 1_•,95 ET( |8_.ii ZAC _A.I? ETC _55.88 CLP IST.?5

OLA -11.01 RAL 1_.00 RAO SSTO._ YEL IT.I_• PTN 1._4 vHP lJ.OT4 OPA -4.Ai
L-; TIM( JNJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIM( PO CIY TIN

I111.40 o1_._I )_,•) _7.74 111.46 11 34 45 15••.4

51?l,OI f5.41 _1_.07 100.11 101.51 _0 17 16 51Y|.1

llS4.?l -IO.l? 11.11 17.00 lli.09 1• 43 I? 1354.?

3_1•._ •?.14 ••1.11 101,4• ]0_.34 •1 4_ 41 4•_7.0

llO•.iO *•5.11 1.30 _4.90 ll3.•l 15 It 1_ 1•0£._

5311.51 31.11 141.)• 10f.41 101.15 13 • 7 4711.6

DIFFERENTIAL CCRIII[CT|CNS

TO(-5.4t•t YlA10.0140 Y¢) -.1•O1 8AU .A_Z

ROE .?S)_ _lA -_1•11 RC3 -.005_ FA_-.OOAY)

¢O[-I.OI?5 PIA •.01M FC$ .0111 iV I7115

00[ +.5415 MAIO.O•41 OC) .11Ot PiP -_l

NI0-CCURI_ EXECUTION ACCURACy

SGY 515•.4 SGR $5_.I SG) g?.5

RIIT -.1015 _t_ -.5_51 RYP .•85•

SCAJ 51i3.1 _$ -.0118 RI3 -.9|56

IGI 515601 )G_ 164.1 TNA 177.7?

RAP 186.83 ECC 3.•?OS

INJ _ LAY INJ _ LONG

-15.84 32.51

_7.00 _?$.?1

-1?.49 14.56

_•.•? 25_.6D

-_I.?6 .85

33.5_ E31,4!

CIIBZT D(YERNINATION ACCURACY

ST _74•.6 SR 3_?.4 $$ _5S.0

C•T -,8•Z• CRS ,8?8_ C0T -,_9_4

LSA •_•1,3 NSA 110._ SSA 8.0

(LI Z?•Z.i (L_ 146.• ALP 173.91

/A_H 0AY( NAY 1_ 10•4 IrLlGi_Y tl_ •_0.00 ARRIVAL OAT[ D£C _i 1964

H(LIOCENYRIC CONIC

IL 151.tl LAL -.IX)

NP ]0_.OO LAP •.44
RC _11.411 GL -7,1•

PLAN_TOCENTNIC CA_N|C

C3 •01.••5 W4t. |4.41HI

LNCH AZNTH LNCH Y114[
_0.00 10 5? IS

ilO,OO IN 45 •)

100.O0 1• • $?
IO0.OO •0 15 IO

110.OO 1• S• •

IJ0.O_ •1 4• 4)

O|$YANC( iOi.#i4

LOt. _5.14 VL 14.1OI GAL _l.I) AZL •5.30 HCA )_0.15 IRA 11•,Sl (¢C ,55116

LOP IO).4_ VP )41.11• GAP )_.71AZP I_l,00 TAL 147.)• TAP 117.47 RCA )J.45

GP -).•_ ZAL )4,•) •AT I•S.P0 (YS 1_,•4 ZAE 1_8.07 (TE I_I,|0 ZAC B•,S?

OLA -IS.•) _AL III.13 _AO eS#l,_ v(L I_.I11 PT_ $.0_ VHP _0.5•) O_A -5.05

L-| TIN( |NJ _dT INJ LONG /NJ mT ASC |NJ AZI4tH |NJ TJM_ PC C)T T|N

t£$I.II oli.97 4+.53 90.3+ 110.51 II 34 IA li$t.l

IOS.l£ £5.M _05.11 103.(10 JOb.t9 I+ 59 Z+ 5.1

1t.4• -•1,71 •4,§? t9.44 lll,Oi 1• 45 IS 13t4.5
_0$.0A •7.1 I.•) 104.04 IO•.tt II 41 41 SO0$.D

1141.71 -_,£0 10.10 |?.iS Ill.G9 t$ 19 44 liar.?

55•t,$• )•.00 t41,Y3 10S.$I |Ot.?O I) 11 $4 i#ll,•

INC 9.3038 Vl tl.45_

APO i|I.S• V_ 35.088
(tC •35,•S CAP J•6.15

RAP ]_0,51ECC 4.4440

INJ I LAT INJ _ LONG

-I/.00 35.11

Z•.IZ _1•.88

-1•,•• iT,ll

11./1 153.17

-ll,•l _.)0

33.4• 113.79

_SJT DET£NNIN_TION ACCU+t_Cy

• Y ••t).1 M )I•._ DS 8t)._

CIT -,•91• CRI ,•133 CiT -,ill4

L•A Z•AJ.I M)A 143.0 $$A ?,4

EL1 Z70•,4 (LZ I)_,4 ALF 173._Z

O|PP(I_[NTIA_ COltl(CllOil

TOE*5oI?_4 iRAII,OOI! TC) -,0751 ill ,lOS!

• _[ .IOit _IA -.llTl NC$ -,0045 PAU_.O04111?

TOE-1.0?)1 PRA _,1•?1 PC) ,ON? •ll J?0?5

IO[ S.tl•t IMIkll,OOA? Be3 ,O?)A PIP -II?

• |0*CO,AIM (|CUT|OI ACC_A(_

IGT SOtl.t _ )_?.A SG) 85.t
1fit -,SAl_ _ -.$))11TP .ill•

SOB )!0).$ Iris -,OiAO RI) -.!1•5

SGI sot?.) SGI ZA•.? l_A I77._D

_0J4



jpt TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 19641

'LAU_¢M DAY[ NAY 17 IINI, A FLIGHT Till( 70,00 ARRIVAL 0ATE JUL _S Jg_4

141[L|O¢[NTRIC CONIC

mL 13l,$J L&L -.DO

A_ |OI,lE LAP -3.|1

WC 41.tll GL -IJ.17

PLAI_TOC[NTR|C COll|C

¢3 S3.STt |fill 7.441

LNCff AZNTff LJq)_ff TIN(

SO.DO Z) 4 ZZ

DO,DO 15 43 47

IO0,00 O 34 45

iDO,O0 15 0 l

|10.00 I S4 3?

||0.00 |S Sl M

OiFF[KNTIAL _ilN[CTIOl_l

TO( ,O00Y YRa -,4115 TC3 ,1(44 IAU ,IUD

-,43N RRJ ,l_OI R¢5 ,!433 F_J .0_O

r0( -.1410 rNJ-l.Z155 _C)-l.Z431 BIW 649

BO[ .4344 Ilia ,1033 |C5 .Ill9 FlIP -33!

011v_lc( IOS.SZl

LOt. L_l.J3 vL Zl.45Z _AL *I3.SO AZL 05.10 *4(A 10.55 S_4A

LOP _S.ll VP _J,tl4 GAP -4,1l AZP IO,O• TAL •_8.44 TAP

G] t.•Z ZAL Jl|.l? lAP 41.11 IT| 555.71 ZA[ 15$.04 IT[

140,31 [CC .14Y10 IN( 3.1762 Vl IJ+446

3•l,0I RCA 103.$4 APO |T4,SI v• 34,PSI

)4.0? ZAC 15.SA Eve l?O.•S CLP -41.25

0LA 10.31NAL T0.N NAO ISH.0 V[L 15.•14 PTH Z.43 VIlP 3.$03 OPA )•.45 NAP |04.40 (CC 1.1114

L°| TIM( XNJ LAT |NJ Id0NG INJ RT 111_ |NJ A•NTH INJ TIN[ liO ClT T|N IN| Z LAT |NJ 2 LONG

• 713.47 °•l. IT I1,$$ 3|4.11 S$.0S 15 S0 53 •ISS.S -27.45 ?2.T4

4711.04 i?.75 Z05,ll 307.15 lY.57 IS 5 34 4Jll. I 14.55 t++.4+

• SI4.U -•P,N 10.74 514.U 6).11 | 16 40 |t14.6 -•S.II 3•,04

4540.17 II,I) lit.Z0 101.51 14D,51 16 15 41 )140.• |S.?l 171.S+

Z•i4,?O -55,H 41,14 514,•i fl,14 Z 5• ZZ l144,T -)•.45 32,32

4_N_.14 L_.71 17|.13 _04.PO 13,10 J? S •J 5YI•.S IS.Ol ]64.76

NIO-COUR_[ (mrCUTIGN ICCURICV mlT DETtRNINJTION ACC+ACY

Ig;T 4S1.4 _ 415.1 I_$ ltZ.5 ST 113.5 Ik9 35S.1 SS 3Y|.4

IMy .OASO W -.11P04 RY_ *.JOPP CJY -.1075 CRI -.4131 CIY -.3sLr

1_ II].l I_$ -.1953 115 -.lMl LSA 41?.S Nil 183.2 +$A 21.4

_J 454.Z 8GZ 41f.6 T_A l],J4 ELl 351,3 EL• 112.1 ALF $2.35

LAUNCff OAT[ NIV l? IIH|4 FLIC_T TIN[ ?|.DO ARRIVAL OAT[ JUL 2+ 1964

_LfOCENTRIC C_I11¢

RL 191.$1LAk -.00

RP ID_.ll LAP °).•4

RC II._I_ GL °I•.•]

PLAN[TOCtNT+IC Cm|C

C_ 54,445 _ ?._0 DLI t,J_ RAt,

LN(H 4ZNTH LNC_ F|N[ L_ T|N_ |NJ LAT

SO.DO Z$ I M 177].75 -Zl,Ol

_O.DO |$ 3t •I 4?lS.Sl 17.941

1OO,OO 0 _4 41 •417.15 -•4.SI

1DO.00 14 55 41 4541.1_ It.H

|IO.DO I St l L_41.$5 -55.]t

110.00 J5 SZ 57 4$tI.M 15.00

OIrF(R[NTIAL COMMt[CTIONM

TO( -.0141 TRA °.3IOZ TC5 .t445 _ .I]40

-.4151RRA ,1500 WC5 .1547 _AU .01t_$

rOi-J.041• FRA*J,$SI$ _C_°J,4Jl$ _ 5_0

1Oil .4•33 MA ,]541 IC5 .Ills rv -IO1

0IITI_C( J_l.ll]

LOL •34.15 vs. l'11.47Y GAL -15.43 AlL 93.£4 HCA

LOP _l.14 VP _.lS0 GAP -].43 AlP _l.15 TIL

GP 1.74 ZA4. |lI.|l tAP 41.54 (Yl 3S4.4] •All 15t.5f [Y(

140.49 [CC .Z4$_T INC 3.1410 vl ZS.44|

551,7] I'CA 10G.]T AT+ 1?5.0• V2 54.713

40.•_ •1C 14.IO £YC •70.61 CLP -45.PI

lr0.H RAO lSIHt.O V(L IS.•SO PTH t,41 m] ].113 D_ 33.05 RAP 10A.lO [CO 1.8_33

_NJ I,.(_NG _NJ RY +_qC. |NJ I_TIT_ _NJ T_M[ PO CIT Y_N IN| • LAY IN| 2 LONG

• 0,_ 515,14 15.1r_ Z5 51 54 Zl?].l -•?.•_ Yl.4+

D.41 _0t.14 t?.?t 14 ]t IT 4115.6 14.1Z ISI._4

51,41 515,1Y 14,55 III •5 |ltY, 7 -•l,13 50,S0

117,74 30t,04 141,77 IS 11 37 5141,S |6.0] ie0.S|

40.16 $13,40 H,15 Z 5] 31J IllS.4 °31.•4 31.13

l t•.M _4.15 13.1J It 5 4T 5P?0.0 19.31 135.|+

N|0-COt._li[ [I_CUTJOI ACCurACY ORBit OEY[RM|IUTIC_ ACCURACY

IGT 455.1 IKll ITS.0 IG5 Ill.5 St I•1.5 M 550.6 IS 400.4

WIT .01_I _ *.$ZlZ NTF -.0043 C_T -.0I?d CR6 -.ISIS CST °.4412

I_I IJl.l ff•$ °.3t$I ll5 *.OEI5 LIA SOl.4 Mll 114,? 444 ZI.3

_i 455.3 g• 4|l.I THA 4,1S [LI 330.7 EL2 131 ,$ ALF 90.4Z

LA_ICH 0AT[ MAY 17 1364 FL|_IT TIN( 74,00 ARRIVAL OAT( JUL _0 1364

M[L|OC[NYR|C CONIC

RL 151.$1 LAL °,00

RP lOS.tO LAP +3.•4

RC 70.142 GL -IZ.62

PLAk_TO_[NTRIC CON|C

c$ _$.tOg vffL 7.5••

LNCH AZNTH LN(H T|M[

90.00 23 9 R

• 0.O0 13 33 •S

JOO.O0 0 _4 4

100.OO |4 3• I

l|O.O0 I 57 ]3

I|O.DO 13 41 44

OIFF[R(NTZAL CCNKCTiH

YC_ -.0354 TRA -,5445 TC5 .1|44 IAl_ .1444

RDI[ °,40R4 _A .1135 RC$ .|IH_$ FAU .US?S5

• O(°l.ZOOe _RA-|.3041 _CS°|,]T_IJ I_l.P 537

OO1[ .4|00 MA .571_J Be3 .L_It FJP -_3

0lSTAl_( lll.S•4

LO(. 236.13 VL 20.509 GAL ol3.3• AZL $3.$1 HCA 55.$8 SNA 140.ST (CO .1411D IlK 3.3061 Vl 29.446

LOP 33•,01 VP _,t71 ;AT -4,?• AZP 1_,At TAL •5_,47 TAP 35].54 RCA 106.$7 4PQ 174,$7 V2 34.7++

G] 9.ZI ZAL 161,1l ZAP 51.00 [TS 3$5.31ZI[ I]l.ll [TE 45.6] ZAC 84.53 ETC 2?0.38 CLP -50.38

OL4 S.]0 RAL 70.31 RAO 6]4Hl.t ¥[L IS.Z•/ PT_ 1.4• VWP 4.tZO OPA 33.64 RAP 103.13 [CC 1.88ZJ

L-I TIN( IN| LAT |NJ LONG IN| RT ASC IN| A_14TH |NJ TIN[ P_ CST TIN IN| 2 LAT |NJ 2 LONG

Z?SI,TS -2_.01 78.1• 313.31 94.31 l$ 33 ? 1133.I -27,1• ?0.27

41104,75 IS,Z| _07,05 _6._T IT,_3 14 ]] 50 4_04,P 15,04 1_9,T9

241|,31 -21.41 ]l.ll 313.17 IS.IT I 10 16 1tS1.4 -Z+.45 41.63

4537,37 11,39 Ill,Z? 303,67 61,$6 11 l 3 3357.4 16,30 101.01

Z154,63 °33,45 51,03 31•.4] ST,]S • 55 l0 1434.6 -3•,02 _.03

4374,13 25.Z0 lYl.II )05,90 64,|6 17 l 41 37?6.J |+,54 1+5.59

NIO-C.OUIIIM[ (X[CUTION ACCLMACY OR81T O(TERNINATI(_I ACCURACY

3GT 465.5 $C_ 4•l.I S_] ZSI.I ST 133,1 SA 322.1 +S 423.4

MMT °.Dill _ -.131T RTF .1•13 CRT .OMO4 CRS -.8SOO CST -.5401

SC_ 6•S.t R_5 .5505 R13 -.1?47 LSA 523._ MSA IT3.T $SA 21._

SGI 4ll.t $C_ 4ll,i THA 169,TS (LI 3•2,4 EL2 132.S ALF 8?.42

LAUNCH OAT( MAY l? 1i)_ FLIGHT TIN[ 76.00 A_IIVAL OAT( AUG 1 19G4

_LIOC[_?RI¢ CONIC

RL |51.3| LAL -.DO

R_ |Of.S1 LAP -$.53

_C YI.JJS GL -|•.14

PLAM[TOCENTRIC CONIC

C3 g•.IDO V_q. ?.E_kl 0LA S.II RAL

Lk'¢_ AZ_T_ L_ TJNI: Lo_ TIN[ JNJ LIT

MO.O0 •5 lJ 9Z •74•.3? -•?.tl

+O.OO 13 31 54 4115,65 |1.4]

|00.00 0 A| 55 1415.1_ -I_._I

IDO,OO 14 41 SO 4]1],51 ll,lJO

I1@,00 | 51 10 _I10.51 o53,10

I|0.00 15 44 ]l 43413,00 Z$,40

0|Fr[_[NT|AL CCWI_[CTION_

_0( °,o61o TRA -.]143 TO5 .OYll BAU .1574

_O_ °,34•5 RRI ,|_L'O R¢$ .1713 r_j .10441

F01-1,331? FRA-I,tSO4 _C5-1,74t| lip ]61

OD( .3370 BRA ,4133 IC3 .1344 FSP -Till

DISTINC[ _I_.413

LCI,. L"31.I) YL •l.]SI GA_ -15.11 AlL 13.5? I,I(A

LOP 535.11 Y] 5_.ll_ GAP -4.04 AZP tto4? TAL

r,,P t,I] ZAL JMO.DO ZiP ]].lJ IT] 554.40 ZA[

'_Tl.O4 _kqA 141.15 [¢C .151lS |N_ 3.3710 Vl 2+.44&

13t.?4 YAP 3_.71 RCA 10T.4G APO 1?4.84 V2 34.104

|SS.?t EYE 3•,45 ZAC 87.03 ETC Z?|.4| CLP +_S._5

70.4J RAO 15M.J VI[L 13.197 PTH 1.41 VIlP 4.MZ DPA 34.•T RAP IDI.IT (CC 1.t430

IN| LON_ IN| RT AIC IN| AZNYH IN| TZM[ POCS7 YZN JNJ Z LAT |NJ 2 LONG

77,15 31•,75 t4.JO Z| ]? 54 1141.4 -24,35 69,|0

IO?,ll 10],t_ _1.13 14 5• |0 4•13,6 |$.$2 Z00,33

37,1• 31•,54 SI,?? ] •• 4| 1413.? -ZS,•? 43,90

111.Tl )03.40 AT.14 1t 4 ]] $41],6 14.54 |81.Sl

57.14 $11.01 II.Z2 I 34 31 ll•_.4 -31.S0 29.0_

I?$,•5 303.15 Id.54 17 0 _ 5713.1 I+.76 I$S.9_

NIO-C.OI_M £_rCUTION ICCURAC_ OMIlT 0[T(MM|NATION ACCURACY

S.GT 414.] _ 4L_.Z SG3 Zl5.6 ST 141,• _R 311,1 $S 457.1

RRY o.O_I W -,3945 RTF .•578 CRT .19]• CRI -.8740 _$_ -.630+

146.1 R•5 .L_lITt RI5 -.343| L$& 344,5 N$A |78.| SSA 21.|

$G| 4J5,3 SGl All,) THA 11|.77 (LI 3|3,S (LZ J45,5 ALF 83.20

ZOI]



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NAY !? 19t4

HELIOCENTRIC CONSC

RL 151.51 LAL -.00

RP 10l.g6 LAP -3.)1

RC 75._17 GL -J5.37

PLAN(TOC(NTRIC C(_iIC

C3 51.0J9 VHL ?.Z|Z

LNCH AZNTH LN_H TII4[

_O.00 13 14 90

_O.OO J$ 18 51

|00.00 0 44 ZI

]00.00 14 48 57

|lO,O0 Z Z 11

|]0.00 15 44 31

FLIGHT TIN/ 78,00 ARR|VAL OAT[ AUG 3 1114

OISTAN([ ZZS.glZ

LOL _Q.I 3 VL 18.541 GAL -13.06 AZL 15.44 HCA |0Z.Z0 _44 141.15 [CC .Z3641 INC 3.4391 vl 19.446

LOP 334,$5 V@ _Lil,?lZ GAP -$,40 AZP 19,Z? TAL Z3g.I? TAP 341,07 RCA 107.85 APO 174.64 VE 34,810

GP 10.4Z ZAL 180.?? ZAP SO.?g [Y$ 357.$Z ZA[ lQl.la [T[ $0.85 ZAC 87.61 [TC Z?1.86 CLP -60.15

OLA 8,73 RAL ?0,40 RAD GSIB,9 V[L 13,|6? PTH 2.40 VNP 4.4t00PA 34,87 RAP 98.97 [CC 1.8581

_-I TIN£ IN/ LAT ;NJ LONG |NJ NT ASC IN/ AZNTH |NJ TIN[ PO CST TIN IN/ 2 LAT IN/ _ LOnG

2726.31 -17.|3 76.46 $19.14 95.47 Z4 0 16 2128.3 -26.YS 6T.96

4¢22.19 18.87 ZOa.19 305.79 M.$Z 14 48 18 4222.3 1S.56 200.85

1450.27 -19.27 5S.IH) $12.07 96.38 I 25 11 1850.9 -28.08 47.99

4973.9? Z0.0Z lJg,Za 305.21 67.32 16 2 11 9973.6 16.77 181.99

Z2Ol.49 -$3.18 $6.17 31|.47 81.14 2 ]9 $ 1606,4 -31.58 26.00

431K).17 Z3.80 ]73.M 303.48 64.92 IS 57 41 3780.2 19.97 166.38
DXFF[R[NTIAL CCIEII_¢TI(_

TOE -.0824 TRA -.8408 TC3 .0340 844J .1343

RO[ -.97S4 RRA .1775 1¢3 .1900 FAU .114t8

FO[-I.A?29 FRA-J.?848 FC3-I.I]3? 89_ 6?8

80£ .98_ MA .slsO 8c$ .1830 FSP -84S

CAUNCH 0AT[ NAY t? Ire4

H_LIOC[N?RJC C_IMIC

RL /51.31 LAL -.00

RP 106.14 LAP °$.36

RC 77.54| GL -I).?S

PLAN_TOC[NTRI¢ CCIq|C

C9 gJ.ZSI VNL 7,138

LNCN AZMYff LIq_H TII_

90.00 £$ 18 A

90,DO 13 El ?

]00.OO 0 4? £3

I00.O0 14 4_ 25

110.00 2 4 51

ll0.OO 1S A2 L_I

NJO-COU_[ [XI[CuY|GN ACCURACY ORB|T DETERMIkutTION ACCURACY

SGT 5_Z.l $_ 4_8.4 683 187._ ST 171.1 IR 301.9 6S 489.6

RRT -.16_i W -.4289 RTF .3868 CRT .191_1CRS -.8160 CST -.?113

SOB 871,4 R23 ,2442 R/3 -,4822 L$A 566,2 N$A 181.7 $$A EO.9

SGI 535.9 $GZ 41E.6 THA 138.?0 EL| 307.3 EL/ 160.2 ALF 76.78

FLfG_'IT?IN/ 80.DO

O/STANCE £3£.47t

LOL f38.13 YL ZB.844 GAL -_Z.g3 AZL 83,5| //CA

LOP 341,5Z VP 30,?18 GAP -E,78 AZP 88,0? TAL

OP 10.88 ZAL 1110.S0 2AP 63.B? [?s 358.t8 ZA[

DLA B.33 RAL ?0.48 NAO 85_1.9 Vi[_ /$.|38

L-I T|N[ IN| LAT IN| LONG ]NJ NT A$C

£T/O.4S -_T,?£ _73,_ 31/.84

4830.83 /8.8B Z0B.M 305.6?

EA35.09 -£8.15 94,88 311,63

4381.4_ L_O._E J88.77 _0S.10

218£,1£ -33.01 3_.82 311.01

4386.83 Z3.78 174.03 30_.40

ARRIVAL 0ATE AUG 5 19t4

105,31 114_ 141.|1 [CC .23433 INC _.5078 VI 29.446

_39,8_. TAP 345.23 RCA 108,16 APO 174,37 VZ 94,816

169,18 [T[ ?0,88 ZAC 8_.14 [TC 272.93 CLP -IS,_9

PYH Z.4O VHP 4.312 0PA 35.43 RAP 86.89 [CC 1.1496

IN| AZMTH |NJ TIN( POCIT TZ# IN| _ LAT IN| _ LO_6

8_,04 E4 _ 14 _110,4 -_t,58 61,83

M.$O 14 46 38 4Z30.8 15.80 _01.9Y

86.83 1 2? 58 1833.0 -E?.88 4s.30

87.30 15 58 41 3881.5 17.00 112.47

88.44 _ 41 23 1582.6 -3|.35 26.99

64,6_ II 53 43 3786.6 E0.18 166.76
D/FFER[NTIA_ CCWIIt[CT|C_L8

TOE -.IElO TRA -.6888 TC3 -,0/71 8AU .191_6

RD_ -.9571 RRA .IBIZ RC3 .L_013 FAU .122B0

FD[-J.lOJ8 FRA*].904S _C)-2.0740 88P 885

60[ .3t01 BRA .?E30 8C3 .E022 FSP -818

NIO-_IM[ [X[CUTION ACCURACY ORBIT O[TERNINAY|C_I ACCURACY

$GT $78.0 8GR 43Z.0 683 308.5 ST 198.8 IR £69.6 S$ 508.?

RRT -.2430 RRtr -.4625 RTF .3E18 CRT .3834 CRI -.8741 CST -.TTTO

:_G_ ?_)0.0 R23 ._107 RJ3 -.3897 LSA 589.7 MSA 184.S SSA ZO.B

58| 394.? SG2 405.8 THA ]lO.LO ELl 305.0 EL/ 174.4 ALF 6?.96

LAUNCH DAY[ N4_ 17 !g_4 FL|GHT TlI_4[ 8Z.OO ARRZVAL OAT[ AUG T 1_4

HELIOCENTRIC C_IC

RL 151,9| LAL -.00

_P 101.12 LAP -3.38

RC 7_.714 GL -14./5

ffLAN[TO_[NTRIC CONIC

01STANCE 291.941

LOL Z_6.13 VL Z6.§37 GAL -12.81 AZL 93.58 HCA

LOP 344.70 V? _,720 GAP -Z.2| AZP 88.66 TAL

GP 11.55 2AL 160.i? ZAP 71.02 [T$ 359.Z8 2A[

108.54 $44A 141.Z1 [CC .13Z39 [NC 3.5718 Vl _9.446

Z$9.73 TAP 348.16 RCA 108.99 APO 174.09 v_ 34.813

112.16 EYE 62.45 ZAC 81.11 [TC _T2,16 CLP -?0.61

C9 50.901 VHL 7.107 DLA 7.97 RAL ?0.58 RA0 65_1.8 Yl[L 13.110 PTH 2.39 VNP 4.17t OPA 35.96 NAP 94.10 [CC 1.8811

|NJ LONG ZNJ RT ASC IN| AZNTH IN| TIN_ PO ClY TIN IN| _ LAY IN| Z LOnG

74.17 3/1.31 96.10 24 6 21 E094.1 -16.40 6S.?l

Z08.Z_ 305,63 68,68 14 44 ZO 4239.9 Jl,O$ _OI.lS

53.76 $|J.31 97.30 I 31 I 1819.6 -E7.68 49.2_

I_0._7 305.07 67.68 15 57 40 3889.3 17.22 109.94

34.?B 310.6Z |00.04 2 44 I 1578.8 -31.11 25.98

174.46 303.38 64.87 16 34 Z 3803.1 20.99 ]6?.15

NI0-COU_IM[ [_[CU?IC_I ACCURACY ORBIT OETERNINATI_ ACCURACY

5_T 641.5 _ 433.8 $83 330.3 ST 23|.I SR _77.O S$ 593._

RRT -.3121 _ -,4943 RTF .6244 CRT .4516 CR$ -.8729 CST -.I153

SG8 778.6 R23 .1811 R/3 -.6?43 LSA 6/6.| NSA 186.4 $$A ZO.6

$GJ l_8.O $C,_ 3_.4 THA 161.34 [LI 3/0.6 [L2 184 .4 ALF 55. ?8

LNCH AZNTH LNCH YIIq[ _-1 TII_ IN/ LAY

90.00 Z3 Zl 94 Z894.98 -E?.60

90.00 13 13 40 4139.33 18.10

100.00 0 90 41 24|8.84 -28.01

lOO.O0 14 41 /0 4988.32 ZO.43

lID.D0 Z ? 42 ZI78.81 -31.65

I10.00 J5 40 _1 4403.1_ 23.87

O|FF[R(NT]AL COPII_CTIOkL1

TOE -.1701 TRA -.?IS2 TC3 -.0743 BAU .13_0

RO£ -.391R ff/_A .1137RC3 .2125 FAU .121NI5

rOE-?.Y241 FRA-£.OOR? FC3-2.2_97 BSP 1178

BO( ,379_ MA .?BI9 8C3 .225Z FSP -994

LAUNCH 0AT( NAY ] 7 J H4

I,q[LI_[NTRJC CCI_IC

RL 151.9/ _AL -.00

R? 108.80 _AP -3.38

RC 82,043 GL -J4,51

PLAN[TOC[NTR +_ CONIC

C3 48.?10 _H, 7.054 DLA 7.58 RAL

LNCH AZMTH LN_ff TIN[ _-I TIN[ |NJ LAT

_0.00 £3 29 21 _878.98 -ET.4?

90.00 13 I| _ 4847.8_ /8.31

10(3.00 O _4 il 2404.48 -E8,_I

100.00 J4 39 I0 4S8?,27 J_0.13

110.00 _ /0 51 2|Bd.84 -3_.I_1

110.00 15 38 3 4408._ 24.1_

OZ_rERI[NTZAL COff_CYlONJ

TO[ -.Ell/ TRA -.8_6R TC$ -.1378 8AU .174_

-.311HI RRA .184E RC3 .BIL_? F_ .13571

FD[-1._344 FNA-2.0B_I FC3*Z.3811BJIP 1913

80[ .3858 IM_ .83_1BC3 .£_1t FIP -!061

FLIGHT tl_ 84.00 ARRIVAL OAT£ AUG 9 1964

OIITANC[ _45,3?3

LOL B,/3 YL _,3_3 G&L -IZ,tB AZL 83,15 HCA 111,71 SNA 141,08 [CC ,23057 ZNC 3.6524 Vl 29,446

LOP _47,67 VP 38,717 GAP -1,63 AZP 68,85 TAL _38,47 TAP 331,]8 RCA I0_,56 APO 173,12 ¥_ 34,831

GP I_.JO ZAL 158.7_ ZAP 76.18 [T8 .33 ZA£ 162.48 [T[ 84.3_ ZAC 69.21 [TC _73.36 CLP -75.8T

70.?_ RAD 63t_.8 V/EL 13.081 P?H 2.38 VHP 4.0?2 DP4 36.43 RAP 81.34 [CO I.I189

IN/ L_I/_ IN/ RT ASC IN/ AZNTH IN/ TIN( PO CIT TIN IN/ Z LAT |NJ 2 LO_IG

73.0_ 31|.Z4 87.17 24 10 O _78.6 -_6.18 64.S8

208.76 305.6_ (f41.88 14 42 16 4247.8 /I.Z? 201.40

3E.64 311.Ot 88.08 1 34 21 1804.5 -Z?.4S 44.19

|_0.77 303,10 67,88 19 $3 48 3_87,3 1?,45 113.42

_,?_ 310,_8 100,64 2 41 55 1364,8 -30,86 24,97

|74oB? 30_.44 85.03 18 52 3S _108.7 _0.39 167.$4

N|0-C.Gt_I[ [X[CUT|GN ACCURACY ONBIT O[T[RNINAYIGN ACCURACY

J_Y ?33.8 _ 434°6 $83 348.Z ST 2?0.5 SR 263.? $S 555.5

I_T _,3798 RIW *,3_42 RTF ,?038 CRT ,50?? CR$ -,8?08 CIT -.8611

SC41 831._ R_3 .1685 R13 -.?383 LIA 144.8 NSA 187._ $$A 10.4

$GI ?38.3 8GZ 3110,3 ?HA 169.88 ELI 328.0 EL2 187.3 ALF 49.57

Z011



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19641

LA_qCH OAT[ NAY ]7 1_4 FL]t.HT TI_E a6.OO ARR|VAL DATE AUG ]J 1964

_(LIO¢[NTmIC CCmlC

IL IS1.11 LAL -.00

IP IOI.T7 LAP -S.$8

RC 14,117 GL -14.98

PLAN_TO¢ENTRIC CONIC

C3 49.013 VHL 7.001DLA

LNCH AYNTN LNCH TIN( L-I TIN( |NJ LAY

90.00 £9 29 U 2_Z,24 -27.91

90.00 19 19 16 4056.•1 19.12

100.00 0 58 11 Z$II.YT -2#.71

100,00 14 97 22 41OS.41 Z0.24

IJO.O0 Z 34 J7 ZISO. S7 -92.49

IJO.O0 15 37 45 44J6,3• E4.95

O|_FKN(NTIAL _CTX_

TD[ -.2667 TRA -.91_1 TC9 -,ZOI4 8AU ._9_

R02 -,3004 NleA .1829 RC9 .2915 FAU ,I19418

FDE-Io8213 FNA-2.138• FC)-2.41q08 8S.P 1891

BO[" .4011 BRA o8311 8C3 .3101 FSP -1108

DISTANCE 151.767

LOL 1"18.13 VL Zl,30Z GAL -11.35 AZL 93.73 _A 114.8• SIAA 140.9I (CC .22965 INC 3.?294 Vl 26.446

LOP 3_1.03 VP 38.?09 GAP -I.IZ AZP 1_.43 TAL 238.10 TAP 353.96 RCA 106.66 APO 173.16 V• $4,839

GP 11.83 ZAL 159.34 ZAP il.II (T$ 1.49 ZA[ 161.37 IT[ 103.72 ZAC 89.•6 (TC 275.66 CLP -81.09

• ,18 RAL 71.08 RA0 6§68.8 VEL 13.033 PTN _.38 VHP 3.997 DPA 36.85 RAP $9.01ECC I.$066

INJ LONG INJ RT AS(: INJ AZNTH INJ TIN( PO CST TIN ZNJ 2 LAT INJ 2 LONG

• 1.84 311.01 87.•4 Z4 13 50 Z08Z.2 -15.97 45.44

210.31 305,?5 89_07 14 40 13 4256.7 16.30 Z01,94

31.50 310.•8 88,66 I 37 58 1788,8 -27.23 43.01

181,19 305.Z0 68,07 13 34 8 4003.4 17.68 183.91

_,83 310,0) JOJ°_3 2 SO _ 1530.S -30.60 23,94

175.30 309.55 63,Z4 16 31ZI 3816.4 20.61 167,95

NIDoC(_JRS( (X£CuTION ACCURACY ORB|T DETERMfNATfON ACCURACY

SGT 895.8 $G,4t 433.• SG3 361.8 9T 314.3 _ 230.Z SS 5?4.0

RRT -,4128 R_ r -,3502 RTF .7618 CRT .§518 CRS -.9700 CST *.8874

S68 841.6 RZ3 .1581 RI3 -.78•8 LSA 674.7 NSA 187.6 SSA 20.1

661 8QO.0 _ 31J1.6 T_A 164.51 ELI 337.4 EL2 183.5 ALF 33.68

LAUNCH OAT[ NAY I• 11)114 FL|GHT TXN( a41.00 ARRIVAL DATE AUG 13 1964

eq[LIOCENTRZC CCNIC

RL J3],91 L_L -,DO

RP 108.•5 LAP -3.38

RC 26.902 GL -13,43

PLAN(TOCENTNIC C_JC

C9 42,284 VHL 6,847

LNCH AZNTN LNCN TIN(

_0.00 25 33 34

90.00 13 I• 9•

100.00 1 £ _3

100.00 JA 93 43

I10.00 • 18 3

110.00 13 38 34

DIFF(R[NTIAL CCIQRECTION8

TOE -.3•08 TRA -.9850 TC3 -.•782 8/q,I .29••

ROE -.2807 RRA .I•RS RC3 ,•38• •AU ,142•9

ro[-t.98s8 FRA-•.1805 FC3-•.5801 68P £187

ROE .4663 MA 1,0089 8C3 .3e•6 rSP -1151

DISTANCE 158.115

LOt. 138oJ_ VL 68.&73 6JL -J•,Al AZL 93.8J HCA JJS.O5 _ J40.66 [CC ,Z•722 J_ 3.8103 vl Z9.446

L_ _MJ4.tZ vP _.68• SAP -,61 AZP 68,21 TAL •38.5} TAP $56.U RCA 108.•| Al_) 1•Z.64 VZ 34.848

GP 13,15 ZAL 158.85 ZAP 88.33 ET6 2.3• ZA( leO,OR (T( 113.6• /AC 90.30 ETC 2?4.33 CLP -86.13

OLA 6,?8 RAL ?l._ RAG 85_41.8 VI[L 19.014 PTN 2.38 VHP 3,948 DPA 37.22 RAP 86.36 ECC 1.794 3

L-J TII_ INJ LAT INJ L(_IG INJ RT ASC INJ A2NTH INJ TII_ PO CST TIM INJ 2 LAT INJ Z LONG

2843.41 -_7.18 _,_4 _10,88 8_.32 _4 18 0 L_045,4 -23,73 62.26

488S.85 1_._4 _10,88 _lO5.gO 69.28 14 38 4_ 4263.9 16.•5 Z03.50

• 9•2.81 -•8.55 _,33 310.62 8_,23 I 41 57 !••2.6 -_6.98 46.88

4613.88 11.03 181.8Z )05.38 8_.Z• 13 32 97 4013.9 47.92 184._

2133.8• -32.19 31.55 309.81 101.87 Z 53 39 1335.9 -30.32 ZZ.S9

44_9._ 24.35 175.73 )09,73 6_,43 16 50 17 3823,4 _1.03 168.37

N|D-COUR_N[ (X|[CuTION ACCURACY ORBIT OETERNINATION ACCURACY

66T 848.0 SG_ 491.3 AG3 3•2°4 ST 362.4 SR 233.0 SS 191°3

RRT -.4840 RRF -.3742 RTF .8033 CRT ,5862 CRS -.8693 CST -.9064

SG_ 1042,4 R_3 .1488 R|3 o.8•33 LSA 708.1 NSA 197.0 SSA 19.8

SGJ 97_.6 962 372.4 THA 166.00 ELI 393.4 EL2 17§.2 ALF 26.48

LAUNCH DATE NAY 17 1964 FL|GNT TIN_ 90.00 ARRIVAL DATE AUG |S 1964

H(LIOC(NTRI( CONIC

NL 131.31 LAL -.00

RP 108,71 LAP -3.33

RC 89.899 _L -15._0

PLAt_TC_(NTRIC C_IC

C3 4?°_14 VHL 6.983

LN_ff AZNTH LN_ff T_l_

90.00 13 38 A9

90.00 19 13 51

100.00 1 ? 1

100.00 14 34 I0

110.00 _ 2• J0

110.00 13 33 30

OIFFENENTIAL CC_RECTION$

TOE -.3781 TNA-I.0733 TC3 -,3331 8AU .2•43

NO( -.2807 RNA .I•18 RC3 .1437 FAU .|440•

FOE-Z.OAR4 rRA-2.1388 FC3-2,6230 88P •••8

80( ._$82 82_ 1.O881 8C9 .431_ F�_ -JJ88

DISTANCE 164.448

LOL 236.13 VL 29.441 GA_ -lZ.Z? AZL 93.90 NCA 171.2Z SNA 140.40 ECC .Z2566 INC 3,&966 VI 19.466

LOP _7.40 vP 36,_1 GAP -.13 AZP 87.96 TAL Z_9.07 TAP 339.18 RCA 108.71 APO ITZ.OS V• $4.137

GP 13.66 ZAL 139.2• ZAP 91.21 (TS 3.74 ZAE 1_9.18 (TE I13.9_ ZAC 90.84 (TC ZT4.?G CLP -91.24

DLA 6.33 RAL 71.•6 RAO 6568.9 VEL 12.985 PTN Z.37 YNP 3.823 OPA 37.56 RAP 84._6 ECC 1.7820

L-1 rz_ INJ LAY INJ LONG INJ RT ASC ]NJ AZNTH |NJ TIN( PO CST TIN JNJ • LAY INJ 2 LONG

162•,81 -16.98 69,99 310.74 98.91 Z4 ZZ 31 _)17.9 -2S.47 61.0S

4875.3J 19.88 211.31 506.11 69.30 14 37 6 4273,5 I?.01 204.09

1353.80 -28.99 48.1Z 310.48 89.86 1 46 16 1753.S -26.71 40,71

4622.83 21.20 182.40 305.58 68.49 15 51 13 4021.8 18.17 184.98

1110.39 -32,0• 30.41 308.84 102.31 Z 37 3I 1310.6 -90.0_ Zl.80

44_D.93 24.76 178.•Z _09._8 6_.64 16 49 2| 3830.9 21.ZS 189.$2

NIO-CCt_R_[ (vrCUTICN ACCURACY ORBIT DETERMINATION ACCURACY

$6T 10•1,1 SGR 427.3 353 3•9.1 ST 414.4 _ tZl.Z SS _07.0

RRT -,48•• RRIr -,386_ RfF .8363 CRY .6134 CRS *.9696 CST -.9•04

$Ge 1153.J R•3 .1450 RI3 -.8493 LSA 744,3 NSA 185.6 8SA 19.9

SG| 1094.• 88_ 381,8 ?HA J6•.96 ELI 440._ EL• 164,6 ALF ZJ._4

LA_N DATE NAY I• 1984 FLIGHT TIN[ 8_.010 ARN|yAL DATE AUG IT 1964

I'q[LIO_ENTNIC C_NJC

RL 131,91 LAL -.00

RP 108.68 LAP °3.•9

RC 91.J_O2 61 -16.41

PLAN[TO¢ENTRIC CONIC

C3 49°•61 VHL 8.8_

LNCH AXNTH LNCN TIN(

90.DO •9 49 38

gO.DO 13 IA •

1OO.OO I 12 0

100.00 14 92 40

110.00 13 34

O/FF(RI[NTIAL C(_'R[CTION_

TO( -.4977 TRA-1.13_8 TC3 -.433• 8AU .31£8

ROE -,8410 RRA .led8 RC9 ,•_04 FAU ,14330

FO[-Z,0737 FRA-_.J_4 FC3-Z,65_8 _P )187

80E .4897 MA 1.170• 8C3 .5003 FSP -1191

DISTANCE •710.738

LOt. _J8.13 V_ _,404 GAL -11.1£ AZL 93.88 HCA 124.39 ZI.MA J40.08 (CC .22416 INC 3.9886 vl Z9.446

L(_ .38 VP _._ GAP .33 azP 87.?4 TAL 237,41 TAP 1.80 RCA 108.68 AP@ 171.48 v_ 34.867

GP 14.16 ZAL 137.85 ZAP 85._8 (T$ 4.97 ZA( 156,01 (TE 130.33 ZAC 81.38 ETC _73,15 CLP -96.08

OLA 3.8(_ RAL •_._(_ RAO 8_8.7 V_L 1_._ PTH _.38 VHP 3,8•3 SPA 97,89 RAP 82.17 ECC 1.7696

L-1 TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIN( PO CST TIN IHJ 2 LAT [NJ _ LONG

4811S,87 •0.2£ _1£.17 508,38 89.74 14 33 33 4•85.9 17.18 104,73

• 3_1.17 -•8,15 47.85 310,40 100,30 1 50 58 1738._ -•6.41 39,48

483_.d8 21.5• 113,01 305.86 68.73 15 48 32 4031.3 18.44 IS5.57

2104.18 o31.83 _8.L_Z 308.51 ]03,18 9 1 43 1304.6 -_9.88 •0,6?

44_t_.88 Z4._N_ 1•6.74 304.£8 65.88 16 48 19 _38.8 2].31 169.31

NZ0oCO_ (X(CUT/_ ACCURACY O_8IT 0ET[RMZNATION ACCURACY

86Y 1188,1 _ 46|.0 SG3 980.8 ST 469°8 SR •06°4 S$ 618.0

RRT -.3234 _ -.6150 RTr .8581 CRT .6363 CRS *.8?0? CST -.9306

JC_ 1•70.8 R'Z3 .1448 RJ3 -,8_80 LSA 78J.7 NSA J83,5 83A ]9.Z

$GI IZ_I,I $61 )52.3 THA 168.63 (11 498.7 ELZ ]SZ.T ALF 17.37

ZOI?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, t964)

LaUIGCX OaT( NaY I? IN4 FLif_T fill( 14.00 ARRIvAl. OAT( AUG 18 Jtl4

_[L io¢(mVll¢ CONIC

It. lSl.)l LAi. -.00

m' 10S.IS LaP -$.Z4

l( I$.S|$ GL -II,t$

PLJ_ TO¢[NTmiC CONIC

C$ 44.010 V_ ID. POS

LMCH AZNTff L/4_H TIN(

40.OO £$ 411 34

gO.OO 16 IZ L_

100.00 i I? £I

100.00 14 3l t

II0.00 Z 61 3£

110,00 IS 33 63

Oil?AN•[ ZP6.3M

kCL Pt.IS YL Z|.)ll GAL -II.t? AlL fI.0f KA IZ?.S? INA l)t.?l [CC ,l*+|?Z

LOP 3.?? vP 311.61t GAP .?? AlP IT.SO TAL *+34.$6 TaP 4.16 flCA |O•.&O

GP 14.•? ZAL ISI_.IHi *SAP 100._i (TS •**+S ZA( ISS.?O (T[ ISS.•O ZAC S1.45

INC _.0440 Vl E4.444

APO 170.64 v2 $4.4??

(PC ITS.IS CLP-lO0.?l

OLA S.41 IAL ?E.tl lAD •SlI.P V(L ll.l$? PTH *+.)l VHP S.|4l OPA 34.*+1 lAP 40.)1 [CC 1.757Z

L-] T|N[ ]NJ LAP |NJ _ INJ RT AI_ INs AZNTN |NJ TIN[ PO C•T T|M INJ I LAP INJ Z LONG

*+SI0.13 -l_i.S6 li;.Tl 310.63 100.10 ,+4 Sl 46 l•lO.l -J_4.86 S6.44

4•If.It *+0.41 ZJl.II S0t.?] ?0.0l 14 36 SS 4.+17.*+ I?.S• +0S.4Z

*+Sli;. Sl -IT .ill 44.SI 3J0.34 I01.16 I S• 5 ITI4.S -*64.04 38.16

4M3.00 ll.?Y ll3.H SOI._0 II.00 IS 4• )l 4048.0 II.T) III.I'+

*+Oi;?.ll -11.S• IP.M $01.41 I03.1P S 6 13 I4•T.I -13.13 14.46

4447.lMI IS.13 lY?.Sl ]04.M H.13 I• 4? 40 3114T.? *+!.74 14•.45

0 llrlr(ll#YlAL COIII[Cf lClll

?O1[ +.4111 IrlA-l.lil• 1C3 -.Sill IAU .3SIS

RO( -.*+ll0 mlA .IHI #CS .IS3]; irAU .14IS?

FD[-I.OOS4 FNAoZ.0e33 FCS-l.leS7 lip HO#

• O( .S6GO MA I.ISJ*+ KS .S?]? IrsP -Jill

41.AUNIH OJT[ NAY l? 1144

141L IO¢[MYlII ¢ ¢CNIC

IIIL Ill.31 LAI -.00

RP l Oll. •l LAP -3.l•

IC tS,IH GL -17,64

PLAN[ TO(KN?R] C CONIC

C3 46 .I•S K 6,?11

LNC._I AZM_ff LM¢ff TIN]

• 0.00 *+3 SS 41

90.00 lS I0 63

IOO.OO I 13 II

SO•.•• 14 It SS

IIO.00 • 3HI 81

llO.m IS 311 34

NI0oCCURK (_CUTION ACCumAC+

IG? 1330.4 _ 413.1 IG3 STI.I

ImP *.SAI0 •m r -.t31S RTF .•PSi;

13111.3 fl_3 °IIPI R13 -.Sills

I_] lSS0.i; IK_ 541.9 ?Ha IIt.?S

Irklr, Nt tiM] II.00

0|ILK( ZlI$.L_I

LOL L54.13 Vl. li;.SlS GAL -l].t] AlL 14._0 _ 130,?S _ IS].)} (CC .I*+134

LOP I.IS YP 311.116 GAP l,ll AZP l?.16 t/_ 13S.14 TAP 6.Sl RCA 106.4t

GP 13._ ZA_ lS•.ll lAP 104.t? (TI ?.IS lA( 151.64 EYE 13tlo113 ZAC I*+.SS

OLA 4,1111 ffAL 73,_3 IIAO 66_.7 V(L ]£._08 PPH _.36 VWP 3,ltt OPA 311.10

L-i TIN[ |NJ LAT IN] L_ IN] R? A•C IN] AZMTH IN] TIN] PO Clt TIM

*+601,43 -ltJ,_J0 I;S._A Jl0,•J 100.ll 14 311 311 1666.4

41)OB.INI £O.P? £13.1_ _0?.l] 70.31 14 31 *+l 4)09.1'

IPIII.•S -If,IN 45.]0 $10.83 I01.06 l I 40 J433.?

4134,1? _.Oi; 1114.44 _IOi;.60 II.30 IS iT I0 40S4.T

L_kl.311 -Sl._i L_.M 3OI,36 104,10 $ II 11 146t.1

4AS?,Sl IS.SO lPP,N SOS.O? N.41 1t 46 Sl 31167.S

O/Irlrl[•INT |+IL C.4011111[ C ? | Clll

YD[ -.516£ tllA-l.S£A] Y¢3 -.SIIO _ .3308

RO[ -.lift RRA .1441 Re3 ,13M FAU .1311?S

FO[-I.O_PS FNA*I._ r¢3-1.lSS? i;_P 4044

• 0[ .SIP• MA l.SSl• IJC3 .i4S$ Ir_ -JlPI

GN'I;IT D(T[RNINAYION ACCI_IIACY

3t S*+T.4 M 161.0 14 S*+?.l

CIT .1853 CIII -.l?*+l CIY -.431£

LI_ I*+I.S MIA 110.6 AlA 16.?

(LI 643.*+ [L*+ 140.1 ALF 14.$_

ARRIVAL Oat( _UG f! 1414

IN( 4.1t•4 vJ *+4.446

APO 170.17 v*+ 34.844

[TC *+?S.73 CLP-105.II

RaP ?•.?*+ [CC 1.7444

IN] £ LAY IN] _ LONG

-*64.53 S?.02

IT.10 ZO_.ZO

-*+5.76 3t.1_

14.04 1•6.44

-*64.64 l•._

*+*+.03 170,45

O#BIY OETERNIN_TION _CCURAC¥

4T S••.1M IT4.5 $4 636.7

CRT .4704 OR4 -.4T4_ C8Y -.6440

LSA •66.6 N8A 177.6 SIA 14._

(kl _00._ ELl i*+S.8 _LF ll.?e

N/O-C._J_N[ (K(CAJT/ON ACC._QACY

I_t IA44.? _ 404.S SG3 3PI.P

IMP -.S_l mU r -.6S0S RTF .••43

J_,IJ JSIt,S /_) .Ills _JS -,•tlS

SGI 1416.1 SGl S_0.S THA I?0.TI

LAUNCH OAT[ NAY |T 1644 FLIGHT TIN( 41.00 ARRIVkL OAT( AUG _3 1964

_[_IOC[NTNIC CONIC

RL isl.31LAL -.00

RP I04.84 LAP o3.11

+C 41.111 +L -ll.li;

PLAN(TOC[NTRIC CONIC

C3 44.631 Vffb 6.176

LNC_ AZMTN Lk_N TIN]

_O.O0 O 4 *+Y

IO.O0 13 • 34

IoO.O0 1 *+3 4_

100.00 14 *+? S3

ll0.OO ! 41 41

It0.0• IS 31 10

Of•TAme[ *+IS.In

LCL _6.13 ¥_ *61.*661 +AL -ll.iS A*+L 31.31 HC_ 133.33 SM_ 13i;.41 [CO .l_O01

LOP JO.lS VP 311.Si;I GAP 1.10 AlP IP._O TAL *+64,35 TaP 1.61 lCl 106.36

G? iS.•0 ZAL 166.311 lAP IOI.S_ [T$ •.36 ZA( 14t,00 IT[ 143.1T lAC 65.16

OLA 4.31 RAL ?S.13 RAO 63311.? V(L l*+.•_O PTH *+.35 VHP 4.0.+t OPA $6.04

L-I TIN[ INJ LAT |NJ LONG INJ RT ASC |NJ AZltITH INJ TIN( PO CST TIN

*+S4?.ll -_.00 63.III 310.17 101.4.+ 0 48 54 134T.*+

4I*+3.H *+1.O3 ll4.•O SO?,•• ?0.66 14 )0 37 46.+3,?

*+I?•.$0 -*+?.36 43.63 Sl0.3$ 10.+.60 *+ T 4T 1674.3

464J?,i;l *+1.37 llS,ilt $0T.0i; 6_.64 IS 4S 41 406T.•

_OSO,_I -_O._l IS.IS 30i;.83 106.3T 3 16 Sl lISO.I

44tl.4WS IS.lO 171.67 30S.Si; 66.74 16 46 53 _U;44.T

|NC 4.3157 Vl 14.446

APO 166.4• V_ 34.646

(T( IT•.01CLP*106.|!

DIrF(Jlfl[NT/AL CC_I_¢TIONI

_0( *.ITS*+ Y+A-I.40Sl PC3 -.1716 i;AU .IS];•

m_[ -.l?l*+ _A ,13113 lC3 .lSll FAU .13Aft

fO(-l.O?ll F/A-I.t04_ rCS-l,t144 Ilk e 4SIP

80( ,ISSl MA 1.4ll_ IC3 ,?lI_ FlIP -Ills

_|0*GOUIIK [X(CUTION ACCUI_Cy

S_T lSIt.P I_1 616.0 403 3t1.1

• lilT -.S?•O _ -.64_1 RTF .6t36

_8 114?.? fl_) .1_04 RIS -.•tip

|Gl I114.6 |C_ _l|.I THA I?I.SS

RAP ??.41 [CC 1.?3£9

INJ I LAY INJ ! LONG

-*+4.14 5S.51

ll,16 I07,07

-ZS.3_ 35.3Y

16.40 I07.?$

-*+1.50 16.1g

*+*+.43 171.14

ON'BIT 0(TENNINATION ACCURACY

ST 6_1,4 SR iS?.l $$ G4S._

CRT .6467 CRS -.ITS? CIT -.6466

L•A 916.6 NSA IT4.S $$A I?.S

ELI 660.4 ELl 113.1 _LF 6.65

LAUNCH OAT( NAP l? II_4

H(LIOC(NT_IC CONIC

RL 151.31 LAL -.00

nP 10#.IS LaP -3.03

• ¢ 100.44I GL -li;.lO

PLAN[TO¢[NTR]C CONIC

¢3 43.111 V_ 1.8_0

Lm A/raiN LN¢# TIN]

_0.00 0 13 Sl

IO.00 13 6 lO

iO0.00 l 311 SS

1OO.00 14 IS 311

1lO,00 I 41 S

i10,00 IS _O 1?

FkIGHT TIN[ 100.00 A_IYAL Oat(

0||TAN•( _S.StS

LOL L_I.lS YL _**+Jl GAL -1J.4i; AlL _4,46 H_A lS?.|l _4A 1_.41 [CC **+lIT4 INC 4.44t4

LOP 13,31 VP _I.SSl GAP I.t_ AlP IHI,P4 PAL 13S,13 TAP l|,lO RCA 10•.13 APO 16i;,??

6P 1t.44 ZAL 164.4? lAP Ill.ll [T• 10,4t ZA[ 14i. TI £Y[ 146.311 ZAC 96.84 [PC l?6.1S

OLA 3,_ RAL 74.41 RA0 SS_.? V_L II.tSl PTN _.S4 Vt4P 4.0•4 0PA 34,S• RAP 76.31 (CC 1.?*+11

L-| TIN[ /NJ LAT |NJ LONG |NJ RT A•C INJ AZMYH |NJ Tl_ POC4T TIN INJ *+ LAT JNJ £ LONG

IS£3,0? *IS.l_ i_,0D 310.74 101.40 0 SS SS 14.+3.1 -*+•.TO S$.66

4131.1i; fl,AS IlS.t4 $Oi;,ll ?l.OI 14 li; 40 4631.? 1•.67 *SOl.O?

I_$S.I? -L_I,_I 4|,14 3J0.41 103.3t I ]4 30 1666**+ -14.•? $3.80

43111,I1 L_.P! |tNJ,L_IJ 107.14 ?0.04 IS 44 1 4_.| 16.80 111,64

1011,11 -_0,63 I1,?4 $0i;.IA 101,1I 3 II SS 1411.$ -*+I.01 IS.45

44i;],4? L_l,14 IPi;.SJ _OI.IP G?.|S 16 44"66 311•1,S l*+.•*+ 1Yl.6_

ORBIT O(T[RN/NATION ACCUR_C_

3T PII.? M I$1,1 II _SI,9

CI;T .iS41 CR4 -,•?P*+ CIT -.SS_0

LSA HS.S NIA I?1.] 45A 16.6

(LI TZ3.3 ILl 44.0 ALF ?.61

OIFF[lllNT|AL COtKCTIOMI

"TO,I[ -.••6• TRA-J.4•14 TCS -,?4ill IAU .4661

nO! -,lSSl lltlA ,llli IC3 ,lIOI fAU ,11

rOl-*+,OSSl rlA-I,tOSS rCS-I,SPll I•P 4HS

I! .TIAI MA I,Alll 1¢3 .P331 _$# -lili

4U¢ _5 1184

Vl _4.441

V| $4.611

ILP-I]3._0

NI0-COURS[ [Z[CUTION aCCUrACY

• GT ]?33.4 8M 3114.6 3GS SS•.S

RifT -.Sill R_r -.31174 RY_ .8•14

I??S,S _$ .1716 RI$ -,_067

IGl I?AI.T SG! _O?.S THA JT*+.13

Z01•
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LA_CN OAT( lejv 13 IH4 IrLi_? tiM( I01.00 +RIIVAL OJr( AU_ £? 1144

_q[LIO¢[MYlI¢ CGtllC

mL 131.)1 LAL -.00

ep JoJ,$l L1p -Z.t4

I¢ 101.?IO &L -ID.ll

PLAN(YO¢[mTIIC CCIvJ¢

¢$ 43o|)T YHL I.$_I

LNCff AZNTN Llii_N TIN_

90.00 0 Z£ 3

IO.00 15 $ •l

100,00 1 44 45

lO0,O0 14 13 44

110.O0 _ $1 1

I10.00 15 11 41

01FF(RI[Nt/AL ¢_[¢T|ONI

TO( -.7115 T/A-I .Sl0l TC3 -.1175 I_J ,SOOI

RDI -.1511 NNA .IOM NC3 ,ZU4 FAU .]tSll

t0(-£.O343 FRA-|,?OZ? FC3-Z.SI|t lip 5411

004[ .PTtY MA 1.+437 1(3 .I$411 tip -i1041

0lit•K[ )01.P1I

LOl. I_1.J3 vL Z#.J$• ;A_ -I_.$0 AZL IA.IO e1CA I•0.Zl laeA I)I.OZ [CC .Zl?g£ I_ 4.3115 vl £t.all

LOP I1,$] VP N1.$II GAI t..,_t AtP H.41 YAL 131,1? YAP |3,11 ICE IOI.IP, O APO IM,O• ¥t )•.ltt

GP 17.1] ZAL IS3.•? ZAP |]$.30 [YJ ]1,0J Z_[ l•4.•1 £Y( J•?.OJ ZAC 14o@1 [/C 1?1.3l CLP-II$./I

0LA t.I• NAL 35.I| IAO 15611.1 V_L It.116 PTN t.31VHP 4.I?t OPJ •0.14 RAP ?$.11 (CC l.?011

L-! TIN[ IMJ LIT INJ _ IMJ IT AlC IuJ ADeTN iuJ TIN( PO CIT TIN |MJ t LET INJ I LONG

1411.70 -15,11 10,17 $10,15 103.15 I 3 31 lift.? -13.1t §1.11

4158.1! •1.IS ZIG.I• 301,71 71.S3 l• t$ I• 4351,t 11.13 t01.11

tit•.10 -tl.5? 40.Z0 310.$0 I04.13 + tl 55 l_l.J -t•.15 3_.10

4PO0.ZO 13.11 117,40 301.19 70.51 IS •t • 4100.t t0.1S III.?I

L_O$,.44 -30,01 L_,II $0t.341 107.03 $t$ 36 1401,4 -if.•1 13,11

44H.41 tl.S3 II0.$O 30l.lS IT.l| It 43 46 MIl.4 13.tt l?t.Oi

NI0-COUII$£ [X(CUTICN *CC.UI*Cy ORBIT 0(t[RNIUYZON ACC_ACV

I_l 111?,1 _ 335.0 l&3 340.3 II ?lS.l 141 lll. Y II _60.S

MT -.10SO RRF -.T011 ITF .9037 CRT .tO01 QII -.lYll ¢lY -.1550

_dl II04.I R15 .1151 113 -.lO?S LS+ 1011.1 NIl 167.1 IS• 14.I

KI lINIl.t Sr_ iN.3 TN4 17t,10 £LI 310.3 £Lt l•,t ALt 4.11

_[L;OC[NTI+¢ _IC

eL 13J.31 kAL -.00

ep I01.•I LAP +t.14

R¢ I05.1|1Gk *ZO.$1

Pt.AN(TOCgNTRI¢ ¢GN|C

C$ 41,504 _ 6,StO

LIM_.J,I AZNTN L_H TIN(

$0.00 O 31 I

10.00 I+ 0 41

_00.00 I 53 19

100.00 l• II •

ISO.OO 3 4 O

110.00 15 I? I

DIS?MICE 307.tl0

L_ 1_1.13 VL _I.0_3 OAL -+l,]f 411 II.77 C 143.11 I_A i)?,56 [¢¢ .11133

LOP Jt.?O VP M,4I? GAP t,?1 AlP ll,JI TAL t$1._ TAP 15.37 NCA 107,31

GP |1.01 ZAL 151.$7 ZAP 111.11 ITS 13,_$ tA( 14_,33 (T( 141.03 ZAC t5,5|

OLA 1.1 3 NAL 35,94 RAO 1354J.$ V_ 11.1J0| PTH 1.33 V HP 4,161 0PA 41.07

L-| TIN( INJ LAT [NJ LCI_ INJ NT ASC INJ AZll1TN INJ TIN( PO ¢&T TIN

til?.Sl -14.110 $I.1? 311.01 104.I$ 1 11 17 111?.1

4131o13 EI.SI IIt,LNi 301+51 ?_.10 14 t$ It 433t.t

t101,0_ -I_,0t 341.J_ 310._4 105,14 I 30 I1 1t0_.0

43_O.$1 13.$1 11141.74 _01.05 Tl.Ot 15 31 44 4110.1

JHI.11 -_.S? /O.$4 $01.4? lOg,+J 3 ST l 1381.3

4514.10 11.ff Ill.I? _07.15 64.11 ll 41 ll 3114.1

OZttgllgmtZaL ¢_R[¢TZON_

YK -.1•)1 YI+-I.133) ?¢3 -.$01) |,kJ .$34£

• O( -.JOk RRA .0111 1¢3 ,IPI10 FA@ .11_44

t0[-1.009t rl+-l.S_OA t¢$-1.4311 8SP' gl41

90[ ,1101 ME 1.133t _¢3 .1401 FSP -101,4

MIO-¢OURIM[ (_JTION ACCURACY

lit 111|._ V,_ N|.? 163 3_t.0

RRY -.1174 RM r -.?_I0 RtF .IO14

SGI _0JI.1 161 1115oll YH_ I?3.•Z

|_ 4,77_1 VJ 11°441

APO 1_?,30 ¥t 34,t35

RAP 75.01 [CC 1.61t5

INJ _ LAT INJ I L_G

-tt.61 50.1_

1t._6 110.60

-13.73 30.t4

_O.71 lll.OY

-re,s3 1£.t$

11,71 1_3.17

<xeelr O(t(mZUtlOm 4c¢_¢+¢r

JY #$_,J M I?.t _I $11.t

CJ_T ,TOT3 ¢11 -.1711 CIT -,P$74

_SA 1039.3 MS• 1t4.t 1S4 IS.I

[_ _SO.S [LZ _t.I ALt 4.$1

LaU_ 04T[ _1Y l? 1944 FLl(d+r •IN( 101.00 4RRIv1L DIT£ JUG $1 3114

_[_JO((MllJ( CONIC

e_ J31,3] L1_ -.00

• P 101,44 L1P -t,73

RC IO?°4ZI Gk -I|oi0

PLAM[Tg_[NTR|¢ CONIC

C$ 41.141 VH_ 1.471

LN_N AZMTN LKN TIM[

_O.00 0 41 13

SO,OO It 57 0

1OO,O0 _ 3 l?

100,OO I• IT 47

110.00 $ IZ 4Y

I10.00 IS 14 41

O|FF(R[NT|A_ C_II_(¢T|ON1,

TO( -.f1_O T_A-I.1PO/? ?¢3 *.9751B/_/ .514141

RO[ -.OTIS RRA .OT73 R¢3 .!144 F1U .11341

FO£-J,I_5 tRA-1.4_O1 F¢3-1,3431 _ 61t3

• D[ .11_3 M_ 1._4 _) J,0J_ FJP -1011

OJStANC[ 3J$.131

LOt. 131.13 VL _1.034 6AL -ID,11 _ZL 94.9? I, ICA )43.S6 SlIA 137.06 (¢C .t1515 IN¢ 4.t694 vl 19.444

LOP 11olt YP 3_.4_4 GAP 3.O_ AlP 15.t4 TEL 130.?_ TAP 17.43 NC• 10?.56 APO 165.56 vl $4.94T

GP |1.15 ZA_ 151.14 ZAP 111.41 [T$ IS.t? ZA( 140.11 [T[ 150.01 14¢ IS.S? (TC 176,43 CLP-I_3.ST

OLA 1,1t NAL ?$.?G NAG 15141,$ VF..L 1_,771 PTH _,$_ W,IP •,3i5 OP6 41,10 RAP 74.71 (CC 1,1905

b-| T|N( [NJ bAT |NJ LON_ |_J IT A$C |NJ AZNTH INJ T|N( PO (ST TIM _NJ I bAT IkJ I _ONG

1435.01 *14,14 55.15 311.13 105.11 I tl 58 1155,1 -11,t3 41.04

SO05,$1 !1.14 111.97 310.3t Y_.IO 14 _O _5 4405.1 _0,_7 !1_.t4

t1?0.13 ol$,St 31.13 310.13 10$.IZ t 31 18 1570.t -iS.D6 _I.11

4?43,00 14.11 _O0,_4 _0t.15 71,?7 15 3G 51 414S.0 !1,$1 191.11

_t51.34 -18.97 18._ 30_,t0 I00.00 $ 45 _1 15_3.• -iS.10 10.38

4535.$3 _7.51 193.01 3Ol,Sf 68.17 11 40 If $113,3 14.31 175.31

,lO-_UeK £X£CUTION _¢¢_¢r CXtS! r OEY(m_Z_rXON 4¢¢_4¢r

H7 tl_O.l s_ 331.$ 10S 313.5 It 131.1 _ . 73,1 Is sTi.o
41117 -.4311 _r o.7511 RTF ._O84 CRY .68_4 CRS -.1161 CST -,91_?

$_ 1110.1 _lr_3 ,_ R13 -,IJI6 LSA J143.l NSA 11Eo4 JSA 15.t

SGJ IJ43.0 I_ I?$.S ?HA ]73.13 [L| 93?.3 ELt 53,0 ALF $o09

L1k_K:N I)AT! MAY J? J_J4 fLIGHT TIM[ IOI1,1_ ARRIVA_ OAT( SIP I 1964

_[L.IOC(NTei( CONIC O||?ANC( 3_,0)5

• L 131,31 kAL -,00 LOL _t,]3 V_ _?,J?l GAL -10,71 AZL 95,11 _A I•|,_S _A 1_6 [CC ,11•_ INC S,tO|4 Vl _1.411

RP IOI,40 LAP -1.11 LOP L_.OII VP _ll.4L_l GAP $._1 AtP J5,4_ TAL E_1,5_ TAP 1t.43 RCA 107.31 Al_ 165.11 v_ $4.940

RC 10t.341GL -11. ?J GP t0,4_ ZAL 141.?G ZAP I_3.JT (TS It.|$ ZA( 1_.11 IT( 11_0.$O ZA¢ 13.85 (TC 173,44 CLP*I_6.61

PLIN(TO¢INTR|¢ CON|¢

C3 41.413 VHL 1,44| 0LA ,0_ NAL T?._4 NAO iS_.t V_L It,T_ PTH 1,31 V_P 4,451 0PA 43,31 lAP 74.37 (CC ].6117

LNCH 4ZNTH LNCH T|N( L-Z TIN( |NJ LAT |NJ _ |NJ RT AIC ZNJ AZMTH INJ T|N( PO •ST T|N INJ t _AT |NJ g _ONG

_0.00 O _3 I 131.33 -13,51 55°4? 3||,31 101.11 I 33 0 1?Pl.3 -?|.It 41.45

• 0.00 It ST !$ _034,41 I).44 EL_,O_ 311.•5 73.4? |4 I$ _ 4435.t 10.tl t14,14

I00.00 t 14 15 I|)$.11 -14.11 )).?_ _||.01 |OT._O • 50 0 |$35.1 -It.14 13.1J

|00.00 14 |3 41 4334.S? 14,_ _0_.14 3||.01 31.$4 J$ 33 11 4J74.1 it,J1 194,51

110.00 3 II 43 |t1|._0 -_.tS |So_ _0_,_ I]0.|0 $ 54 •? J31|.1 -•Sots 1o$3

J]O.OO J$ _| 50 438|,13 _o|4 J_4,_3 _01,73 $_oT4 J$ 37 31 $911.Z t3.1t l?$.gl

DIFFERENTIAL C_I_[CT|ONI N|O-COu_[ [_rcuT|ON ACCUMACY ¢_8|T 0(T(R_INATION ACCUR•CY

TO[-I,0134 ?NA-1,7741 TC3-1,O441 _AU .SINI0 I_T L'_ll.I SGII 33•oi $G) 310.3 ST 1010,1 _ 41.8 $S t11.1

RO( -,04?? _IA ._? RC$ .l_J, t5 FAU ,1033_ RIIT -,643| _ -,7143 RTF .1Otl CRT .I_?S ORS -.lOt• CAT -._$tO

FD(-1.1343 ?NA-I.3?OI F¢3oI,143_ B_P $?44 _ _19.3 iI_$ .1431 R13 -,911t L$* 1g13.3 NSA 160.7 |14 12.S

BO[ 1.01i5 IMA 1.?731 BC$ 1.0783 FSP -I_ I_1 L_71.4 $G_ E$t,_ THA 1 74,13 [L! 1021,1 [Lt 36,4 ALF 1,65
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LA@NCH OAY[ MAY I? IR44 FLIf_T TIN( 110.00 ARRIVAL DAY£ SIP 4 1964

HELIOCENTRIC CONIC

RL 151._1LAL -.00

NP JDR.36 LAP -Z.4¢

NC 111,041 GL -14.16

PLA_TOC[NTRIC CONIC

C$ 41.17B VNL S.417 OLA

LKH AZNTH LK_ YIN[ L+f TIN[

IO.O0 J 4 19 I$56.|Z

60,00 11 41 31 50?5.)0

1OO.00 I 1? 15 ZOmg,55

100.00 14 I Z? 4811.11

]10,00 _ _A 11 I115,17

]IOo_ IS 17 51 4+63.4S

0|fFERENT:AL C(3mR£CTJCNJ

T0(-J.Jll3 TRA-|.0_MI TC3-I.lO_5 B_AJ .6_69

ROE -.0137 RRA °04641RC$ .Z?Z? fAU ,1001T

rO(-l.9446 FRMoI.153Y pCJoI.IllD? BIk• ?I4B

ROE J,1164 liRA |,1404 163 |,1387 ?SP -941

GIITA_[ )|6.OIl

L_, 134.13 vL 17.t07 GAt -10.51 AZt 9S.49 14CA IS$,0S $144

LOP 19,16 VP $t.$14 DiP $,?1AZP 65,10 TAt 111.36 lap

G? 11.05 ZAt 14t.ll ZAP 111.10 [TS _0.t• ZA( 134.0J (t£

136.05 £¢C .+!311 i,¢ 5.4t35 vl Ig._4+

1|.40 RCA I07.65 APO 185.06 vl )4.9?$

IS0.60 ZAC 69.43 (TC I76.41CLP-119.47

-I.ZI RAL ?t.eO R_0 65_1.6 V[L |•.749 PT_ 1.3• VHP 4.615 DPA 45.0• RAP 74,?0 [¢C 1,6?T?

INJ LAT |NJ LONG |NJ RY Al_ INJ AZNTH INJ TIN( PO C$T YIN INJ I LAY |NJI LONG

-I•.73 50.4S 311.11 10P.35 1 45 45 1756.1 -I0o14 41.64

14.|? ZZ4.iS 311.Y4 74.78 14 11 8 4475.3 11,65 116.74

-13.t9 3|.0§ $11.44 108.39 $ I 11 14t5.5 -11.16 13,31

15.44 _04.14 3|•.34 73,76 15 18 16 4111.1 I!,_? 166,89

-I?.38 13,71 3_0.09 111.31 4 5 38 1_66.0 -14.14 5,01

16,M J1?.07 $11.1I 70.16 16 34 31 3996.• 16,00 176.07

NJO-C_NI_ (X[CUT|ON ACCUWACy (]QOIT OETERN|NATION ACCURACY

_T !_J1,1 _ 354,1 SO} 4t5.1 ST 1114.6 SR 10.4 $$ ?05.9

RRT -.tSlS RRF -,8114 RTP ,9105 CRT .144] CRS -.4466 CST -.9643

I(_ 4414,? R_3 ,4737 R13 -.61 _S LSA 130t.I NIA 159,8 S$A 11.1

_GI 4400.1 SC_ •64.1 ?HA 174,40 ELI 1111.t (k2 19.6 4LF .16

tAUNCH OAT[ NAY 17 104,4 FL|_tT TIN( lit,00 ARRIVAL 04 T( 6[P 6 1964

H(LJOC[NTRIC CONIC

R_ 151.31 tMt -,00

RP JOa.3£ LAP +•.35

RC 114.3_1GL -•S.I!

PL_ETO([NTRIC CC_IC

¢3 •1.101 YH_ 6.414 OkA -I.71 RAt 7t.13 RAG 664.6 V(L

LNCN AZNTH LNCH TIN( t-J TIN[ INJ ray

• O.DO III 1D _O1.?• -•I.6B

SU_.DO ]1 38 5? 51•3.11 •S,O0

100.00 • 4• 43 •041.53 -L_I.IS

100.00 14 I ,._ •Bg?._P •6.•1

i10,00 3 4? 38 1144,14 -_,3•

I|O,00 19 I_ 50 4134.34 L_.76

0IPP[R[_T|At C_CT|ONI

?01-1.1317 TRA-I._O_? TC3-1.]SI_ B_U .6541

NO( ,O£eO _QA ,030] R¢$ .•??0 TMU .09403

F0[-1._356 PRA-I.JAJl FC3-I._AN_3 lid p 7Sll

B0t[ 1.1370 MM I.il040 1C+ 1,191t ?P -695

0IITAIK[ 33•.1•?

t<_, IPJ4.I$ vt IT.841 GA_ -10.30 MZt I_.15 14CA 156.14 SlAA

LOP 3•,47 VP 38.351 OAR 4.04 AZP 14.64 TAL ••?.01 TAP

;P •4.05 ZA_ JAe.H ZAP 147.14 (Yl •).DI ZA( 153.?7 (Y(

i15,54 [CC .£1_16 1_C 5.8517 vI 19.446

13.3_ RCA |06.?? _PO 164.31 V1 3•.666

1S0,63 Z_C 101.•I (tO I76.36 CLP-131.18

J•.74? PTH •.3• VHP 4,?t• OPA 47.09 RAP 74.6_ EC( 1.6716

|NJ _ INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ I LAT |NJ E LONG

4?.40 314.41 101.66 1 0 4? 17D6.? -I1._• 3_.01

• •?,_ $14,35 76,•4 14 • 11 4516.6 IZ,86 119o94

• T,15 311,t4 _09.?0 3 16 31 1441,5 -10,05 10,31

L_?.J_ 313.B9 75._3 15 •• 33 4•57.3 Z•.O0 199.64

||,00 3|0,50 114,64 4 11 _ 1444.1 -13,01 3.•0

159.93 314.15 ?•,35 16 _O 4 4014,_ 17,06 161.?_

N|0-_.,4_I_I'_ [_CUTION ACCURACY _RB|T O[T[RNINATION ACCURACY

SGT 4517,3 J_6t 35?.0 163 17t.1 ST 1116.6 _ 16.6 $1 ?ZS.O

RN? -.4470 RNY -,t319 RY? .91JZ CRT -.9l?0 CR6 .9114 CSt -.9611

• 54•,f R•3 ._0|0 R16 -,9143 LSA 1409.1NSA 160.0 66A 9.T

$01 4548.? 664 1_4.8 THA 174.54 [LJ 1118.1 (LZ 10.1 4LF J78.83

_AU_C_ D_T( _AY IT 1_64 FLIGHT TIM( |i4.00 ARRIVAL OAT( $(P 8 19_4

I.q[LIOCENTRI¢ CONIC

NL 151,31 LAL -.00

Rp I06.16 LAP -+,11

NC 116.t41 GL -17.16

PLAN[TC_ENTRIC CONIC

C3 •1.•11 V_ 6.436

Lk_._ _ZNT_ U_CH TIN(

• O.00 | •l _4

SO.D0 1I 16 _0

IOO.00 _ 0 40

1OO.00 13 51 1•

110.00 • _ 46

110.O0 11 5 46

OJFFER[NYlA_ ¢_J_CTJON8

TO[-1.313_ TRA-J.6_I)I

ROlE .0714 R#A .010I

rO£-i,lIH 7RA-I.0144

BO( 1.3191 MA 1.17OZ

OISYAgC[ 336.145

LOi. 136.13 VL I?.??4 GAL -!0.06 AZL 516.31KA |59.43 SNA 135.03 [CO .1J144 INC 6.3141 VI 19.446

LOP 35.67 vP _.$II GAP 4.$l AZP 84.09 TAL 11_+77 TAP 15._0 lCA 106°46 AFrO 166,56 Vl 54 ._gg

GP 16.66 ZAL |44.19 ZAP 12_.01 (TS 17.79 ZA( |3|.30 (Y( 150.06 ZAC 1D4.G1 (TC _?6.35 CLP-|34.??

0LA -4.76 RAL 90.?? RAO $5_,6 V[L 11.159 PTH Z.3_ VHP 6,_66 0PA 4_.75 RAP 74.91 (C¢ 1.6616

L-I TIN[ INJ LAY JNJ LONG INJ RT 46C INJ AINTH INJ TIN( PO CST TIN INJ Z L4T INJ I LONG

1147,50 -Z0,36 43.5t 31_.15 110.11 Z 19 1 1647.5 -17.43 36.11

5166.63 +15,94 131.33 316.45 ?8.44 13 55 IT 4586.8 14.06 114.17

1_I,3,0 -!1.41 14._0 51_.65 Ill.IT 3 33 5_ 1391.3 -18.54 16.65

4917,16 17.16 114.19 316.13 ??.13 15 I• 1l 4317.3 15.11 103._7

!7t4.67 -14,S)_ ?,77 )11.11 114,1_ • 33 41 1164.7 -t1.51 .$5

41_?.6S _0.10 193.73 31$.10 74.36 16 l$ 54 4087.7 _8.55 165.39

NIO-COU_J_ [XI[CUT|ON ACCURACY (_R81T D(T(RNINATION ACCURACY

YC3-1.1941 OAU .1_103 $GT 4641.9 6GR 367.| SG3 164.0 ST 1_40.6 SR _5.4 $6 ?46.7

RC3 ,1807 FAU .01641 RRT -.6711 NNF -.9611 RTF .9117 CRT -.9271 CR6 .9654 CST -.9698

FC$-1.6066 61k • ?99? SG6 •648.5 R•$ +$•?? R13 -.9149 LS4 151?.6 usa 161.Z SS4 8.1

BC3 1,••t6 ?6P -1_5 _1 41$4.5 _*_ I70.9 THA 174.64 ELI 1341.| EL1 14,S ALF 1?7,4|

LAt, lq, CH DATE M4T IT )lN_4 ?LI_AT TIN( 116.O0 ARRIVAL DATE 5EP 10 1964

H(LIO¢EMYRI¢ CCNJC

RL 15_.31 L_L -.OO

RP 106.14 LAP oi.07

RC 111.f33 GL -30,44

PLAN[TO¢[NTRIC CONIC

¢3 41.345 vl_ _.509

LN6:_ AZNTH LNCN Y|_

_O,OO • 5 44

_0.00 11 14 51

100.00 3 •3 M

100.00 13 3t 40

110.OO 4 •3 S?

II0.OO 14 S5 SI

OZPrEm[N+ZML C_IR(CTIC_i

TO1[-1.3741 TRA-£.03?3 TC3-I,•10• BAtJ ,7031

ROtE .1300 J_A -.O147 RC3 ,•8_1 1_ .0710_

_0(-1._$11 PRA -.JOT_ P¢3-1,3943 I_k _ t447

80( 1.3101 M_ 1.0374 IC3 1.14•1 P6P -?74

O|9TAN(;[ 344.143

tO. J_Al.J3 VL 17.706 GAL -9.85 AZL 14,94 1464 16_,63 6NA 134.51 [CO .11066 II_C 6.9366 vl 19.446

LOP _1.I? VP 38.•14 GAP 4,61 AZP 63.37 TAt 144.4_ TAP •?.05 RCA 106.16 4PQ 161.85 Vt 35.011

GP 30,14 •A_ 14J,53 •AP |_,47 ITS 3•,46 ZA[ 149.40 (T( 149.|4 ZAC |O?,4d [TC I76.36 CLP-137.30

OLA *?._S RAt tl,06 R&O _S_1,6 _[L J•.T�$ PTN _.33 _q4P 5,115 OPA 53.16 RAP 74,6_ ECC 1.69TZ

L-| TJN[ INJ tat JNJ _ |NJ RY A$C INJ A_4TH ;NJ 7114( (DO C67 YIM INJ Z LAT |NJI LONG

• |74,111 -1t.37 _.94 31d.E1 111.?? • 4• 0 1574 .l -15,45 3J .65

5471,53 _4,_it 438.31 319.41 tl,06 13 4• 4• 46?1.S 15.47 229.9?

IB•3,0• -19.84 JI.S)_ 31 3.?3 11•.13 3 55 41 13E3.0 -16.58 11.64

4_1?,1? 41,34 41?,_4 $J1,04 80,0? 15 I 56 4391.0 16.68 I0_.53

1734,11 -•3.•4 3,94 3|1.0_ 115.S0 • 5• 51 1164.• -16.56 356.71

4756,56 3•,00 111,111 $11.|I 7?,11 IG IS tO 415f.6 t9.6_ 190,40

N|0-¢0UR_[ IX[CUT|ON ACCURACy ORBIT D(T[R_INA?ION ACCURACY

_Y 1761,B _ _g.7 $63 144.0 ST 1489.3 SR |IS,0 S_ ?74.6

RNT -,_• _ -,B??4 RTF .9149 CRT -.9166 CRS .983D CST -,9?33

• ?_6.S R_$ ,_4t9 RI$ -.1164 L$A 1674.7 M$A 163,6 664 6.4

IGI •7ti,9 6C, Z 415,4 ?HA 174.62 [L1 1493.J ILl 45.9 ALF J75.95

zozo



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !+ 19649

LJI, N_CN DATE NAY 11' JiN14 IrLIr, l,l? TIN[ 1111.00 ARRIVAL DATE SIP |Z 1064

_'_LJOCENTRIC CONIC DISTAN(E 3SO.IZ1'

RL 151.$1 LAL -.00 LOt. Z96.15 VL 17.437 ;AL -0.61 AZL 97.14 N(A 185.8t SMA 154.00 ECC .Z0005

R? 101,10 LAP -i.91 LOP 41,09 VP _.t4T GAP 4,lJ lIP 81,40 TAL •15.04 TAP Zl.le RCA 105.18

RC lII.ZI4 GL -35.13 GP 34.15 ZAL J$a.lT ZAP I18,17 El$ _l.Z$ ZA[ lZd.?I EYE 147.19 ZAC 11J.14

PLAfi(T_[NTRIC CON;C

C$ 44.S|6 VNL G.S1'• OLA -10,56 RAL J3o55 RAO SSU.? V£L IZ.879 PTH Z,35 YNP 5.5?6 OPA 51.00

LmQ,I AZM1"N LN(H TIM( L-I 111( INJ LAT INJ LCIK, IMJ RT ASC ZNJ AZNTH INJ 7114( PO CST TIN

90.00 ! $7 59 t01'9,41 -iS,09 55.11 514.15 115.65 ) It 39 1479,5

gO,O0 11 94 St $591.•t t?.95 146.99 515,31 95.19 19 14 19 4?91.Z

100.00 9 94 4 |994.0• -17.40 14.44 915.91 114.70 4 14 _ 1194,0

100,00 29 II I 9|11,91 •9.40 I•9.14 915.16 14.51 14 4• LD0 4511.9

I10,00 4 SO •5 1•57.•9 -tO.DO 559.14 319,99 11?.19 5 !# 1 10ST.?

110.I_ 14 41 1• A•91.OI 59.t• IO1.•3 5•I.10 81.15 I• t •0 At•i.O

Olrttm[MTlAb ¢OeR[CTIQ_I NIO-CC_K [X[CU+ION ACC_ACY

SGT IIH.• _dl 411.5 SG$ I17.4

RflT -,•500 _ -.1789 RTF ,9149

• 68 1915.1 R19 .3449 R13 -.9189

SGI •901.6 _ 311.Z THA 174.•7

T0[-1,•4_0 TRA*•.|_S TC3-1.11•• 9AAJ .?l•9

RO( .ZOtO NNA -.05•$ RC5 .17?$ FAU .0•?�f

FO[-I.93•I FRA -,TlI• FCS-I.$•II 8•P 111140

DO[ 1.1591 BRA t,1101 •C$ 1.•146 FIP -_J•

_NC ?.1954 vl 19.446

APO IIZ.19 Vt 9$.026

[TC 17•.90 C_P-199.11

RAP 74.11 (CC 1.79Z6

|NJ E LAT INJ tbONG

-IZ.?5 _e.o1

?1'.Do t9•.4o

-13.01 ?.37

18.30 t17.61

-17.09 39t.r5

31.75 19?,T9

ORBIT DET[RN|NATIO_J ACCURACY

ST 1171.5 _ 174.4 SS 105,0

CRT -.0147 CR$ .9709 CST -.9775

bSA 1960.G NSA 1••,0 SSA 4.1

(bl 1_9.0 ELI 1'O.Z ALF 174.55

LAUNCH OAT[ NAY 17 IH4 FLXG_NT [|N[ 11'0.00 ARRIVAL DATE SEP 14 1064

_[LJO¢ENTRJC ¢_|¢

Rb 1Sl.)! LAb -.00

R? JOg°J5 LAP -1.75

RC 1£$.419 Gb -_1.49

PLAN[YOC[NYRIC CON|C

C9 40.170 vH_ ?.019

bNCN AZNYN LN(H ?Jl_

_.00 3 14 SO

tO,O• 11 •£ 51

I00.OO 4 3? 97

100.00 I• 9£ •

It0.0• S •1' 91

J10.OO 14 |• 41

OIrF[N[NTIAL C_QNtCT|QNJ

TO[-I.t�•S ?RA-•,I•50 YC5-1.0850 •au .1'339

ROE .Z�ZO NNA -.liD• RC3 .1535 FMU ,095•A

FO[-l.0tl• rRA -,•4DO FC5 -,97?7 8V _)_99

BO[ t.11'19 MA •.1963 6C5 I.IJ4t TSP -594

O/JYJk_[ 35•,0M

_OL rJ_.13 VL •7.5•7 GAk -9.34 AZL 99.14 HCA 119.01 _44 199.40 (CC .20030 IN( 9.t413 VI 10,446

b_P 49.•t YP 3_._'_9 GAP _.l• AZP _0.99 ?AL •_.•1 TAP 50,•5 RCA 109,94 APO 1•1.42 ¥Z _9.090

GR 41.51 ZAL 135.41 tap 11•,58 IT• 45.61 tA( 119,54 (T( 14•,$9 ZAC 118,_0 (TC _?•,05 CLP-14Z,?5

ObA *15,13 RAb 95,41 RA0 •5M.I V(L 19,0•3 PTH t.39 VHP •.168 OPA •4.5? RAP 71.5_ £CC 1,8100

b-_ Yfl4[ INJ bat ZNJ LONG fNJ RT AJC ZNJ AZTATH _NJ T|M_ PO CBT T_N lNJ • LA T JNJ _ LONO

1949,51 -1•.55 15.L_8 319,S0 115.99 9 57 19 1541,9 -I.79 1t.41

9$75.•t •1.•9 Ie0.•3 5•9.54 91.t• 11 59 •9 49?5.3 •9.It 151.56

1711.99 -15.10 7._0 $18.7• 116.78 9 • •9 lilt.4 -]O.lO .37

$•14,40 •_.0_ 159,05 519._ 9|.01 14 _ 10 4•84.4 10.70 130.19

155•.68 °17.5? 555.•4 51•,•5 119,11 9 93 4? 951.1 -19.47 946.5£

5015,41 54,1_ I18.43 319._1 99,_5 15 41 14 4413.5 95.5• t09.14

NJ0-_J_9_ [I_CUT|(_4 ACCURACY Ct_BIT 0[TERNINATION ACCURACY

SGT 30•7.7 _ 440.0 SO3 199.l ST 19l?.i SN 140.5 SS 840.1

RRT *.5949 Rift' *.1501RTF .0198 CRT -.0118 CR$ .t731 CSY -.9823

_C_ _059,5 R_3 ._74 RI5 -,9•5• bS4 •109.4 N$A 171.1 S$A 3.4

$GI 3039.1 661 551.4 Y_4 174.99 (bl 1•99,6 ELI 97.6 A_r 173.48

LMI_NCH DAY( NAY 17 19_4 FLI&HT T|M_ 1_1°00 ARRIVAL DATE SIP 16 1964

_(LIO_ENTRZC CONIC

lk 151.31 kAk -.00

RP 10R.I1 LAP -1.59

NC I15,Y46 GL -49.11'

PLAN_T(_[NTRIC C_IqIC

C3 _1.091 vHb 7.•1•

_NCH AZMTH LN(H TIN( L-| TIN( |NJ bat

60.00 4 49 40 !737.1t -5.17

_0.00 10 Zt 91 1OI.91 19.43

100,00 9 51 4• 1514.1• -1'.79

I00,00 11 _9 _9 9511.•1 17,5•

110,00 • •1 15 _409,_ -11.44

IlO._ 19 39 •1' 9••9.44 51.9•

Oi_FER[MT|Ab CQ_ECTIONS

TOE-9,0tZ5 TR4-1.•91NI TC3 -.t•11 •_ .719•

R0E .95_4J RR'A -.1154 RC5 .1835 F4U .059_3

FD(-I.I••I FRA -.9050 FC5 -,5•44 8_P 97•5

• 0[ 9.0491 MA t.9174 _C9 .1_05 FSP -4••

OIS?4NC£ 5••.0•4

LOL t'3•.13 vk t?,409 GAL -9.10 AZb lOl.?t N(4 lYe.t0 _4 13_.67 ECC ._081'i

LOP 4R.4• VP •1.IT| GAP 9.41 AZP 1"•.99 TAL •L_I.I• T4P 91.54 RCA 105,11

GP 51.19 ZAL 117.04 tAP 1•1.5• (T$ 99.47 ZA( 111.05 (T( I4G.•? ZAC 1•8,58

INC11.7000 vl £0.446

Ar_3 160.71 vt 35.051

(TC 178,90 CLP-|4$._

ObA =21.74 NAb 99.06 R40 •5•9.1V(b 13.50_ PTH 1.4? WAP ?,944 0PA 1'3.15 RAP 11.00 ECC t.0055

lMJ LC_ INJ RT 4•C INJ 4ZIATN INJ TIN(

13.10 316.•0 111+P5 5 14 3•

SO4.H 991.97 101.99 10 31 99

556.47 515.75 111.95 6 11' IZ

Ie0.51 391._ 101.09 19 91 _3

545.0_ 311.91' 111.10 • 51 49

157.99 34+0.09 99.99 19 1' It

NIO-COtMM[ ExECuTION ACCURACY

SGT $1•4,5 _ 450.1 SG5 144.9

Rift -.3945 NNF -.•941 RTF .9311

3J9•.4 R_3 .9493 RI3 -.9344

SGI 3189.• _ 411.9 Y_4 11'•.73

POCST TIM |NJt LAT INJ | LONG

1197°? -Z.I1 6.S4

1.0 _4._6 _66.66

9t4,3 -9.11' 940o8T

491'•.6 11.09 _51._9

610.0 -0.11 998.60

46•5.? 39.•9 t_1.16

(_t6XY 0(TERN|NATION A(CU_ACY

ST 1181.8 SR 2?1.3 S$ 87_.6

CRT -.8814 CRS ,9434 CST -.0181

L•A 1491.7 M$A IT•.• $14 t.I

EL| lt94.4 EL_ 127.0 4_F 179.01

LA_qCH OAT[ NAY |7 I9t4 IrLJr,_T TJ_ J•4.00 ARRIVAL 0AYE SIP 11 J064

_;I[LIC_ENTRIC CONIC

Rb 151.+! _AL -.00

RP J01.O1' LAP -J.4£

RC 1Z•,0_4 Gb -_4,?1

PLAN_TO¢[NTR_C C_NI¢

C5 109,91'1 _ I0.lll

1'9.87 • • 5•

104.19 9 4• •

79,•1' • • 51

IDA,f9 _ 4• •

lID.DO I 40 O

110.00 16 • 9

DII?_K[ 347.91]

bet. _30+15 VL 17.411 GAL -9.|£ AZL 107.?1 _ 175.35 S_A 131.46 ECC .•0915

LOP 5I,19 VP _.133 GAP _.17 AZP T_._O TAL _11.•• YAP _4,01 RCA 104._9

OP •5._8 tab 110,15 ZAP 116.141 [TS 1'3,75 ZA( 9t.59 IT[ 155,17 ZAC 149,•9

OL4 -31.51 RAb 65.1• _AO •570.0 V[L 14.957 PTH 1,70 mP ID.S09 DPA 80.48

_-I T_fl£ ZNJ bat INJ LONG INJ RT AIC INJ 4ZN?H INJ ti_l£ POCST TIM

IIM•.I5 9.54 14.10 $47.4? I10.10 • 30 1| 1046.1

_9.e_ 9,_S 3t1.99 _4?.41" It0,09 £0 I 5• 3•9.1'

1146,15 9,_4 14,90 $47.47 l•O.IO • _0 19 1046.1

_,_ 9.35 311.95 547.4Y 1_,09 10 ! 91 319.?

1155.?1 -1.11 $30.41 540.15 116,11 8 56 56 595.?

9776,19 •I.E? •T_o_• _$4._5 117.41 19 44 •1 917•.1

0IrF(R[NTJAL COllECTION|

T0(-4,|160 TRA-1.9191' TC3 -.4£S0 8AU .5140

NO( *.•4_• RR4 -,914• RC5 ,05?4 FAU .0_O_1

FOE-I,??09 FRA -.59_ FC5 -,1•1• 8_P N•5

8OE 4,1391 MA !.4•76 •C3 .41•? rSP -1J0

N/Do¢(XIIIIM[ EXECUTION ACC_ACY

_T 5£$1.• IGR _•.5 SG$ 03.8

_IT .1095 _ .5?55 R?F ._SO

I(AJ 3311,4 11_3 -.1145 R13 .95•0

_1 3174.5 $GI 493.1 TH4 6.85

INC17.7954 Vl 10,446

(TC _•4.1'9 C_P-191'.55

RAP 95•.64 (CC Z.6848

Z_J I LAT ZNJ • _ONO

19.t? 1.11

J3.18 315.Z_

19,t? 8.11

19,19 915.16

t.�t 3t4.ZZ

14.T? 165.45

C]Q•IT 0(T(RNINATION ACCURACY

ST 1779.t SR Z28.D SS glZ,g

CRT ,7t?G CR$ -.G573 CST -,9094

L$A 1019.0 NSA 171,5 $$A 1.1

(_1 Z??!.1 (Lt 156.4 ALr 3.43

•0•1



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 1964)

LAUelCH 0AT[ NaY IT 1144 FLI¢,*IT TIN( IZl.00 ARRIVAL 0AT( S(P 10 1914

N(LIO¢(NTmlC (_m1¢

IL ISl.)l LAL -.Do

IP 101.01 LIP -I.Z4

lC 130.141 GL -SI,$1

PLAN[TOCKNTRIC CONIC

C) S00.141 _HL Z_.lT}

LklCN AZNTH LNCH TIN(

IZ.10 5 51 t#

IIT.£0 IZ I) 5Z

SZ,80 5 51 L_l

1|?,10 l• I! 5•

i•.lO $ $1 L_

11T,£0 1• I$ 51

L_ Z14,11 VL •?,157 GAL

LOP $4,10 VP 31,014 GaP

GP ?•,•1 ZAL 101,14 ZAP

OZIfJN¢( 373.51?

I 40 AZL |$5,41 HCA l?l,•i _NA 151.115 [CC .•0703 1NC45,4505 Vl 89.441

$,•4 AZP 44,511 TAL •17,01 TAP $5,•S RCA 104,S$ APO |S11,•T v8 $_.0T1

M.8• (YS 11•.34 •A[ Y}.$• [Y[ •14.45 ZAC 1111.S• (TC 510.14 CLP 1•b.85

0L4 -_P,4• RAL Jl0,|} lA0 •971,4 V_L •4,11}1 PYN 1,$4 VHP ••,?15 0PA 57,19 RAP 111,$0 [CC t.•194

L-I TIN[ INJ LAT |NJ LONG |NJ NY AD¢ INJ AZNYH INJ TIN( PO CST TIN INJ • LAT INJ • LONG

• IlO.l_J 1.$4 4).iT II.t? 111.44 S li _J lSIO.I 9.51 40.09

t•5.45 1.57 $1•.}Z lt.•l 1•1.44 1• •11 17 $•5.6 9.58 $10.44

• lJ0.lo 1.51 4}.17 ll.•? 111.44 • 11 )8 Ill0.1 1.5l 40.09

i1_5.•9 1.5? ll•.l_ Jl.•l 1•t.44 1• 111 IT !•5.6 6.58 $10.44

1110.01 1,5• iS.If 1•.17 111.44 I 11 31 lSIO,I 1,51 40.09

t11.•$ 1.}? lI•,_ li,ll 11•.44 11 •11 17 )•S,1 1.5• $10.44

OlFFi#[NTIAL CalKCTICNI N|0-r.OUdl_ (X[CUT|ON ACCURACY OI|IT 0(TE_ik_TION ACCURACY

T0(-1,•5•0 YRA l.ll_l TCl -.O]?• _ ,1_ _Y IS?,} IGR _11.4 tGl 51.• IT 345.1 IR 30•1,0 If 1401.1

R0-1•,04?0 NA-1,0714 tC3 .141• F/d_,0ll?• lilly ,_44 _ ,N•4 RTF ,}140 CRT .11046 Ci11 -.J11•1 CIT -,9888

FD(-•.$190 FNA -.1101 rCI .0111 •IP B I_l ll•l.I R13 -.114• Nil ,t_011 LIA 1400.5 NIA 154.4 114 .4

I_[1•.11111 MA •.$t11• ICl .14it FIP -151 _1 111S.I _*_ 4tS,I THA tl.•4 (bJ IlOS.? (b• 14l.$ ALF 14.•8

LAUNCH OAT( NAY 17 llHi4 FLIGHT TIN( 11i.00 ARRIVAL OAT( )(P •• 111(14

_LIO([NTIIC C_NI¢ OIiTMK( _O,llg

#L 151,31 LAL -,00 LOL I_•,1l YL I?,11Y GAL *•,M AIL •1.14 KA 1|1.15 llAA Ill,AS (CC .lOll) INCll.ltl• ¥1 •11.44t

RP lOT.l• LAP -].04 LOP Sl. II IP I.OSl GAP •,31 AZP II1,14 TAL •1S.i11 TAP _1.14 RCi 104.01APO 151.•11 V• )S.091

_C 111,4•4 GL 40,1• GP -75,14 IAL 107,11 lap 101,31 (Y3 14•,1§ •A[ tI,B0 EYE 170,11} •AC 11,14 [TC $}1,3'? CLP 14?,68

Pt.AN(TOCENTR|¢ CONIC

Cl •l•.tI$ W_ 14.lt40LA eO.Ol RAL J$3.?l RAO 1571._ N(L 11,114 PTH }.03 WAP ZO.l?O OPA -57.10 RAP ?0.0• [CC 4.$054

LNC.J,I AINTH _N(H TIN( L-I TIN( IN4 LAY INJ _ INJ NY All¢ INJ A_TH INJ TIN( POCIT T|_ INJ • LAT INJ • LONG

11.$1 10 l? i 41t!.•1 -l.N 151,ti •1.11 10.11 If 31 $1 41•l,I -11.01 •SO.IS

1t_,14 $ $5 _4 11•},74 -l,ll IO,OI •1.1• 10,|1 I 1• !0 •SIS.? -11.19 1t.05

11.10 II I? • 4N3.ll -tolt IS1oli II.ll 10°11 ]l II 5• 4113.11 -11.ti 850,13

11_1.•4 } $l 34 IllS.?4 -I,lo I0.01 il.li 10.11 • •i _0 IllS.? -1t.15 111.03

11.10 10 ]? • 41t3,11 -l,H 151.11 11,11 10.11 It l• $I 4111.l -ll,lt 850.45

111.14 9 IS _4 1Ill.?4 -i.l_ IO,Oi II,Jl 10.11 • •i _0 ISLS.? -11.89 19,03

O|F_I_[NTIAL CO_[¢YlO_l NIO-C_UWK [X[¢UTI_N ACCuWACY ORIIT 0(TERN_ATION ACCUWACY

TC_ 4.11_0 TRA .?141 TCl -.Otis •A_ .1•}1 IGT L_O.4 _ 1414.} IGl 57.11 IT |117•,S M •|?Y,) 81 19_.6

R0(-5.4701 _A -.41}S iC} -,OISO F_ .00}1S _Y -,iS?4 mr -._411 RYF .tilt CRT -.t1115 C/8 .11014 CST -.11997

tO[ J,I•ll FNA .Ill? FC3 *,0_0_ lip I•_P _ $}?0.0 R_l -.11_1Rll -.Ills LSA _051.9 NIA 1113.1 $$A .5

_0( ?.304_1 MA .llSO IC) .0_4} rip -1i? KI }511.0 iGI 51t._ THA 117.3• [LI •f$•.5 [LZ 17t.9 ALY I$Z.15

_AUNCH OAT( HAY 17 Ill4 FLIGHT TIN( 1_0,00 A/RIVAL DATE SEP 84 19_4

I_LIO([NTIIC CONIC

tL lSlo$1LAL -.00

RP 107.9S _AP -.00

lC l)4.TOl {L 41.1?

PLAN(TOCEN_I|C CONIC

C) 45.t0t _ 4.701

LN4:H AINTN LI_N TIN[

• 1.51 14 4t 4t

151.44 0 $0 II

• 8,Sl 14 41 4t

l$1.44 0 50 II

• 0.51 IA 41 AI

1$1.44 0 SO II

Dlit_ii_[ $15.t77

L_ L_t.ll YL ••.lit ;AL -t.O$ AlL IO.l! _(A 115.•! _IA

LOP il.}} VP _,0l? GAP I.$l AlP _,}l _AL 114,•5 TAP

&P -40.04 ZAL I•?.l• •AF 117.|$ (TI lO0.1t ZA( 110.011 (T(

110.99 (CC .•00011 |NC 9.S•11? vl 89.444

511.5• RCA 103.T0 AFO 150.80 Vl )5.104

• ll,$l ZAC !?.$11 (TO •04,07 CLP-159,81

OLA l$.ll IlL t1.15 RAO •}M.? VEL i•.lll PTH •.31 V_P t.70_ 0PA -$_.10

L-I TIN[ |NJ LAY INJ L_NG IiJ RT A$C INJ AZMTH INJ TIN( PO CSY TIN

4e0•.34 -17.15 _}1,$t $47.07 •|,41 111 0 $1 400•.5

£ii4.71 -•7o•4 IT,?0 14?.OS _i.41 1 M |5 1•14.T

410_,34 -•7,15 131.5i $4?,0? 11.4} 16 0 $| 41_)•.3

lll4.?l -•f.i4 I?,_O }47.0} 11.4} I 38 15 lll4;Y

4101._ -/?.IS IIl.}l _Af.O? •1.41 II 0 31 400•.3

1_P4,71 -•7,14 .17,70 _47,0l •l,4} 1 31 I$ L_I4,T

OIF_[N(NTJAL C(_I_¢TIONI

TO( •.till TRA-I.OO?7 TC3-J.lt41 IAU ,i1•4

• 0( .Also MA .04#? IC3 -.3104 F_U .0_

to( .esoI r_A -.I}$? rC3 *.}_tl lip 10113

I0(•.110) MA 1.0101 1¢) J.llJl FIP -Ill

batten OAT( NAY 17 1_44

MI0-COUIII{ [_tCUTICN ACC, UIIACv

IGT 3}11.I N ill?.4 SOl t11.5

mlT .IS.el llmr ._?? ltr .IAt?

_134.7 I!_$ .l•lt 1111 .t410

1_1 310T.• _ A4•.T TNA Ii.111

FLIGHT TIN( I11.00

NAP 19.15 (CC 1.T561

INJ • LAY INJ _ LONG

-$4,81 ••7,$5~
-$4.00 83.49

-$4.11! •_?.35

-)4.00 81,49

-)4.01 •_T.35

-$4.00 83.49

ORIIT O(T(RNINATION ACCURACY

SY •4••.4 M $11.11 $$ 6?8,?

C_T .11117 CR11 -.117411 CIY -.991_

LIA •$71.t NSA 117,0 SSA 1,9

ELI •4011.0 EL• 134,1Ab_ S.4O

AAWIVAL 0AT( I(P 86 1964

N[_IO([NTRIC CGNI¢

RL 151.31 kAk -,00

_IP I07.11 LAP -.?_

ft¢ 1_4._10 G_ 14,_4

KAN[TO¢INT#I¢ CONIC

¢) 10,O4• V_ },L_M

LN_4 4ZNTH LN(H TIM[

40.11 1S II

I SO.ll 13 41 11

I SO.If 13 41 11

/I,ll IS $1 ILl

ISO°II ll 41 II

Ol ITAN¢[ _1 .IL_

L_ _J_.13 VL I?.147 _L -?.?$ AZ_ l}._ _¢_

L_P 14.34 VP 37.17_ GAP 1.74 AlP _4.41 YAL

GP -4},43 IAt. 131t.}S lap IL_P,M [Yl _0_,41 ZA(

1111.4} Ilia 130.41 [C( ,_0?t•

_11.1• TAP 41.10 IKA 103.$4

i_0.£1 IT[ •!!.11t 1AC $1.?0

OL_ 41,11 RAI. It.ll @AO IStI,I _[L 11.114 PTH !._O mP T.)At DPA -11.11

L-i TIN[ INJ LAT INJ _NG |NJ RT Ale INJ AZNTH INJ TIN( PO¢IT T/N

4111,11 _1,3} _03,_P }10,41 41,11 !1 45 $ l?ll.$

li?l.?} -111,31 17.43 330.4} 41.11 14 1• i •I?•.?

4H1,_1 -_P.ll _0J._ }30,4• 41.11 I• 4t $ $7•!.!

• P?t,?} -li,_1 lY,4_ !_O,41 41,11 •4 _• 11 L_?•,?

411._ -11.31 IOl._P }_0.4• 41.Jl 11 41 l )711 .)

It?l,?! -ll.31 iT,41 )30,4S 41.11 •4 1t 11 •17•.?

OIVr[X(MYlAL ¢OM[CTIO_i

TO( I.)$$t TI_*I,HOI T¢3ol.$M! _4_ .9001

NO( .SOLO _l& -,0117 R¢3 -,S41? FAU ,044i0

to( .•lJ} FRA -.I}11 F¢I-I.M£? lip 1140_

I0[ 1.)I•1MA l.lloI ICI 1,401• FSP -474

NI0-CCI/III [I[¢UTION ACC_IACY

IGY MSl,} _d_ 141,? •G3 144.1

FIIIT ,i|il _ ,IT?} RTF .111}4

SGI I/_O.? IGI }?S.• TN_ •._0

|NO 4,TA•T ¥1 •11.44•

APO 157,$11 V• 15.116

(T¢ •?$,AT ¢LP-114o4_

IA@ 11•.$) (CC 1.4_16

INJ • LAT INJ • LONG

-$1,$T I_•.}T

-31.1e •0,61

-35.$7 lle,}T

-$1,$1 10,11

-1).$7 19•.t?

-13,1• •0.41

_lll|T O[T[_41NAYlON ACCURACY

JT Ill?.? M $I?.4 IS 441._

_IT ,1•1• CRI -,11•011 CIT -.116f0

L|A I?DI,T M$A 180.1 $SA $.9

(LI |145.8 (L• 1•4.9 ALF 10.43

I011



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH DAT[ NAY I? 1944 FL|G_T T|N£ 134.D0 ARmlVAL OAT[ S[P 18 19&4

H(LIOC[NTRIC CONIC

RL 151.51LAL -.00

mP IO?.ae LAP -.$1

NC I$0.|Z0 GL 14,1•

PLAN[TOCRNTRIC CONIC

C) IS,If5 VHL 4.01i

LNCN JZ_T_ L_ICN TIN[

14.11 16 3• £1

_15.8• Zt 43 £1

14,1/ 11 $• 11

115.•• £Z 46 £1

t4.ll II _ I1

119.1• n 46 fl

OifFtml[UTIAk C_RKCTI_

Y0t[ .?S0t TRA-I.SJO• TC$-£,04_• •a4J °•304

RCq[ .1•4• ##A -,0405 N¢$ -,5••• FAU .05••1

fCq[ .$716 FRA -,•••$ FC3-1.9741 •J_P 11704

8_[ .??•• M_ I.S_07 •C$ $.0006 F_P -SS9

OISTAN([ 397.••1

LOt. •0•.IS VL ZT.OTT G_L °7.44 AZL •f.4• HCA 191,45 _a 11•.9• £CC .Z0793 ZNC Z.SI?S v! Z9.446

L_ s?.?4 ve 37.•40 GAP •.N AzP _.4y TAL 111.07 TiP 4t.?l mcA 1ot.95 APo tsT.•_ vz ss.tz9

GP -$5.50 ZAL 145.$• ZAP |$?.10 [V• 516.Y9 •All 105,47 EYE L_l.•O 74¢ 41.43 £TC £75.40 CLP-fS4.1$

ObA 3?.•• lab 90,$$ IAO •S•?,• VI[L 1•.0•4 PTN •.15 VNP 4.579 DP4 -!1.00 R4P 94.95 [CC 1.3417

L'1 TIN[ IN| LAT IN| L_NG IN| IT AI_ |NJ A_4TN |NJ TIN[ P• C4T Y|N |NJ 2 LAT IN| Z LONG

4144.10 -•4.44 |•1.64 $•4_Z0 80.49 17 4• •l 3544.f -_4.14 1?4.11

_•.$$ -•4,46 •5.17 $_4._0 10.4• •$ $$ _ •$99.$ -••.l? •?.49

4144.g0 -14.44 l•l.M $•4._0 QO,4• 17 4• •4 $144.9 -14.14 174.16

• •••.$$ -•4.L$ •5.17 _4.Z0 40.44 •$ 33 •0 •39•.3 -•4.l? R?.S9

4144,10 -14,44 l•l.k _•4._0 _,49 J? 4• 04 3$44.9 -1•.14 174,11

• ffi.$3 -•4.46 95.17 _4.10 @0.44 Z$ $3 ZO •$99.$ -•4.17 R7.49

N|•-C¢}uRI_ [II[CUTI(0N ACCI_ACY ONS|T OETE_4|_TION 4CCUI_JCY

_T $757.• _ 105.5 •G$ |7•.4 ST 11_|.4 SR ••0.4 94 _63.3

lli_T ,_05 il_ .N$5 RTF .9004 CRT 0•40• CR4 -.9T90 CgT -.9_93

S_B _J05.6 ft_$ .404• Nl$ ._054 b•A 11?$.0 N$4 144.? JSA 9.1

KJ $790,• 1_ $|9.4 T_A 7.•• [11 1344o4 EL• 110,0 ALF 9.40

bM_WC_ OAT[ NMV IT I9•4 Fb|GHY TIN_. |_1,00 ARRIVAL OMT[ 4£P _0 |944

HKLIOC[NTR|¢ C_|C 0|$TAN¢( 40_,SIHI

RL 151.$1 LAb -.00 LO¢ L_•.I$ VL _7.00_ GAL -?.1• AZb Ill.?• NCA 194.•• INA |•9.S0 (CC .•0_07 INC I.•417 vl •9.444

lip 10?.04 LAP -.$• LOP ?0,1NI VP $?.110| GAP 7.•| AZP 91.£0 ?Ab L_i,4• TAP 44.$• RCA I00.54 4P_ 154,dS V_ $S,140

RC 141 .$00 G_ ?,•• G? -08.M _Ab 146.D0 _AP 140,51 [T• $18.10 •N[ 1_8.56 £T[ Lq14.09 ZAC 4•.4• [TC •?£.35 CbP-IS4.?4

P_AN[TCKKNTRI¢ C_ZC

C$ _l.J•J YI_ 4,_N DLA _0.70 RK 01.94 NAO •5•7.9 V•L |J.•$? PTN •.|• W4P •°•_0 OPA -4.•$ NAP 9?.04 [CC 1,$474

LNCH AZNTff LNCH TIN[ L-| T|N[ JNJ L.JLT |NJ L_NG |NJ NT AI_ |NJ A_4TH |NJ TIN[ POC•T TIN IN| • LAT |NJ 9 LONG

??.69 11 • S| 381?.71 -ZO._l J S/.|9 _£,04 ••,91 |• 13 J• $•i7,9 -•3.BO |S•.56

101.31 •! •9 45 $•31.13 -80.•4 111.•4 _•.03 •9.94 •_ I0 34 _i$1.1 -•3.74 106.61

Y?.•9 l• • 51 _•T,_ -_0.•• |_.|f 3••.04 64,•5 19 |$ 19 3••?.9 -13.•0 150.54

1•9._1 •1 •• 45 $•$|.16 °_0.84 111._4 $••.06 ¢HS.94 •• •0 )4 •631.1 -_3.?4 IO_.4Z

ll0.O0 0 l? l$ •?10.03 -$l.•l ?5.•S 316.0_ 14.•4 I • •4 Ill0.• -$$.14 4•,77

II0.O_ I0 II I1 3430.01 -lO.I• l•l.l_ _Jt.S4 57.$• •l 19 44 _164.1 -IS.0| 114.?0

OIFFE_I[NTI4b C¢_IM[¢TICI_ NI_-C_MK [II[CUT|CN ACCURACY ORBIT DETERNINATION ACCURACY

TD( .4011 TNA-I.Sg•$ TC$-$.3146 •AU o9110 IGT 3110.4 I_l 567.3 143 147.• 4T 041 .• IN 143.• S9 133.9

ROll .1600 fIRM -.0417 R¢3 -.5564 F&U .0S6S0 RIIT ,•S4_ _ .97_ RTF .0941 CRT .4003 CR4 -,t114 C�T -,9004

FOE .JlYl _RA -.•073 FC$-•.$J•J 81P |1111• J_ 1197.• #_3 .4001RJ$ .99?• L$A 477.• NS_ 130.| IS_ 19.4

IN_ .4115 MA 1.501_ IC_ 3.]701FIP -100 IGI _l•?.• _ •1_,7 _HA 4.1_ [_l 449.1 [L• i19.0 4LF 7.51

LAUNCH OAT[ NAY 17 IIHi4 FbIGNT TIN[ i14.00 _NNIV4L 04T[ OCT _ 1964

_LIC_[N?II¢ CONIC O|•TAN¢[ 409.454

RL 151.31 LAb -.00 L_ _34.16 vb 04.939 ;AL -4.10 AZL ••.5! KA 190.00 I_A 1•9.03 [CC .10435

lP 1•7,•1 LAP -.15 LOP 74.•0 VP $7.145 GAP T,45 AZP _0.$9 TAL _07.•4 TAP 45,•• RCA 10•.lS

lC 145.470 GL •.47 G? °•$.45 ZAL $40.70 ZAP 146.44 [T• 3•1.6Z ZA[ 110.00 [V[ L_O.•i ZA( $3.$4

PLM_(TO(:E_TRIC CONIC

C3 19.tOI _ 4.4•9 DLA 15.•? RAL 93.71RA0 •$47.• V£b 11.•04 PTH l.ll VNP 4.110 0P4 .SO

_MCt4 AZNTN LNCN TIN_ L-I TIN[ l_J L_T |NJ LONG [#J R? ASC |NJ AZNTN |NJ TIN[ PO CST TIN

_O.O0 £J _? SJ $190.•• -_•.14 110.40 $03.91 70.71 I• 31 ? 1596.3

IO.DO 10 II 40 3174.•? -10.•• 1$3.41 310.Z• •_.47 19 14 •• 3f74.3

1OO.00 •3 •_ 41 •94•.64 -11.03 •_.41 $•4.4• •J.O• •4 13 9 •Z40.?

lO0.OO If • 31 $697.13 -l.04 1_.40 $17.0l 6141 _0 4 14 309?.1

110.00 | IS _ ELlS,J• -$$._ _1,5l $•5.1• 94.0• • ? 0 I_tS.4

110.00 19 •? 11 N$•.73 -$,44 131,70 $]4._0 55.9? IO E? 43 _06l.?

DIFF[_[NTIAL CCNR_CTIN N|O-CGU_8£ [X[CUTION ACCURACY

TO[ .1?5• TNA-I,II04 T(3-3.4157 •AU ,9710 _GT _i?,• •G_ 414,0 IG3 l�S.l

G .10?l RNA -.O_NMJ tC$ -._Ji• FA_ .05711 NNT .iSiS JlH_r ._t RTF .1_3

rob .0143 FR4 -.•_40 _C3-•.S041 •1_ 1067Z I_ $997.• It_$ .3779 RI3 .8001

llOl[ .E051 BII& |.410_ •C_ _.tS•3 F_P -I_O I01 _hl•.4 _ 041.5 THA 5.19

t._4_C_ OAT( N_y 17 I|Ni4

|NC .4194 vl 19.44_

AP_ 156.9• v• 3S.16Z

[TC I?1.40 CLP-155._6

R4P 99.11 ECC 1.3_74

ZNJ _ L4T |NJ _ LGNG

-_?.44 10_.05

-16.74 144.84

-_9.50 74.?_

-11.46 16_.47

-$d.15 49.3•

-7.•• 1_5.46

_8IY O£TEN54|_YION ACCU_4¢Y

4T 751.9 S/I 1]_.4 $i 64.6

CRT .4_99 CR4 -.$014 C4T -.4_

L$4 736.? NSA i05.4 4SA _4.3

[L| ?$4.4 [L_ 1_5.4 ALF 4.9_

AIQQIVAL OAT[ O_T 4 1944rb|(_T TIN[ 140.00

*(L|OC[N?IIC CONIC 0|ITMK[ 41S._|

tL 111.$1 LAb -.00 bCL I_t.l_ vb 11.170 {AL -•.47 AZL IO.lT _J lOl._O I_A

RP IO?,?? L4P ,04 LOP 7?,46 VP $T,1•4 GAP 7,40 AlP 11.94 T4L I0i.01 TAP

n¢ 141,4_i GL -!.07 G? -L_).•• ZAL 140.•? ZAP 149.4• ITS _4.40 ZA[ 160,96 [T[

PLAN[TO¢ENTR|¢ CONIC

C3 l•.Oll Vtq. 4._1 ObA L_.•9 WAL 95,5l RAO 6St?.I V_L 11.149 PTH •,lO VI_P 6,0•) 0P4 4.1_

LNCJ4 AZNTH LNCN TiN[ L-| TJN[ |NJ bAT |NJ LONG |NJ NY AS(: |NJ AZI4TH IN| TIN[ POCIT T|N

IO.00 11 46 41 •t11.05 -••.01 05.|1 304.10 16.14 •$ $3 30 •$11.•

_O.DO J? •0 I 40t7,17 -4.•4 JU,_ }1 ?,|$ •|,90 11 •• 04 $44?,£

IOO.O0 0 IS I1 91t?.10 -LUl.l$ 71.10 $•4,•9 •?.•• 1 t 39 _047.4

IOO.OO II E! Sl _l.lS -•.?0 149.04 }11._ _O,E• J9 $0 9 $•5•.4

110.00 9 4 41 •$40,11 -_oll 4?.95 _4,•? 90.$_ • 45 55 1749.1

|10.OO 19 0 dY $747.17 .96 I_?.17 $|4,04 55.•$ •0 $ 15 $147.•

01FF[RENTI4L C_I_[¢T_ONI N|0-CGLMIK [_[CUT|_N ACCURACY

TO( .00_9 TRA*I .@04• T¢$-$.9050 8AU ,91107 _GT dlO_._ _ 441.| •G$ 197.9

ROll .0999 RRA -.0341RC3 -.4•44 _A_ .057|• IIHIT ,0414 _ ,95?• RTF .••?4

TO( -.09•1 rR4 -.1001 rc$-•.006o •_ 10004 _ _096._ nl_ .$461 01_ .•09_

• D[ .JO0_ MA 1.00_O •C3 3.•95• FSP -437 IGl 4010.• K• _.4 THA 5.3•

ltl._? [¢¢ ,1007| |NC .1733 ¥| •9.444

4T.$0 RCA 10|.?) AP_ 155.41 V| $$.143

197._0 ZA¢ S•.90 [TC !70.1_ CLP-|54.4R

R4P I01.Z3 [CC I.$130

IN| • L4T |NJ _ LONG

-E•.31 •4.45

-?.95 IS?.R5

-_9.40 43._9

-4.91 |&| .8?

-3_.41 34.?8

-3.56 131.47

OII|T 0[T[#NIN4TIO_ ACCU_4CY

SY 491.0 M 13•.Y IJ 4R.4

C•? .|3110 CR4 .4?5? C4T -,_145

LSA •9•.8 N4A 148.3 $SA 30.6

(11 491.• [L_ 13].3 _Lr 1,59



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAU_KM 0AT( NAY I? 1if4 FLIGHT TiN( JAZ.00 ARRIVAL 0AT( OC¢ 6 J964

NEL IOCENT#1C CONIC

RL ISl .31 LAL -.00

mP _07.74 LAP .Z$

RC 147.7T0 GL -3.|•

PLAN| TOC[NTRJ C CONIC

C$ II.Zll VHL 4.•74

LNCH AZMIH LNCN T|N[

OO.O0 23 •3 44

90.O0 10 34 0

100.00 I S P

100.00 11 3 •1

JJO._O • 5? 35

110.00 Jg 45 •4

0 f IrFrRI[NT |AL C_K¢ ¢ | ON6

TO( °.1£_S YWA-l.Sa4$ TC$-4.100_ l_J 1.0118

NO( .Off5 R_A-.O_] lC3 -.4tZ, FAt| .0Sff4

FOR °.16fJ irRA -.14._1 irC3-'.0411 _ 150aD

60( .laO4 MA 1.514G e C3 4.13511 IrlMD -M4

0l STANCE 4•1.139

LOL _I.13 VL fl./O• 0AL -t.|| JZL 90.11 KA _OA.53 MA IZI.12 [C( .209•1 |NC .6125 Vl ?.9.446

LOP 10.63 vP 3?.?ll GAP 7.02 AZP 11.44 TAL ZO4.51 TAP 4_.01 lCA 101.31 A_¢ 154.93 V?. 35.173

GP -17.50 Z&L |38.gO ZAP |51o90 (TS 3•1.?$ ZA£ 131.41 (Y[ 194.96 ZAC 39.71 (TC ?.?0.$1 CaP-IS?.?3

OLA il.4A RAL 07.50 lA0 6507.Y V£L t].Slg PTH 2.00 YNP 6.101 0PA 6.75 RAP 103.39 [CC 1.3010

t.-| TIN( |NJ LAT |NJ LCI_ JNJ IT AS(; |NJ AZMTH |NJ T114( P_ CS_r TIM INJ ;_ LAT |t_J ?. LORry

204Y. P3 -11._O 05.51 $24.33 01.07 •a J3 It ••A7.1 -•T.95 7s.se

410•.01 -.5, l ?1.0_ 317.46 0J.60 18 3 5• 35112.t -4.30 t64.39

2340.30 -,0.78 63.01 3,4.,8 9•.66 I 45 33 1046.3 *•9.10 SA.35

JISI. SO .YJ 155._ 51 1.75 60.|1 10 0 2| 3350.5 -3.20 147.36

• •50.63 °53.57 40.,? 3,5.0l 96.66 3 |5 6 1630.0 o3•.26 31.29

_1,?.75 4.0| |41._ 5|4.?• S6.0• 10 40 1• 3•?.7.7 -.41 |35.67

M|0-r_U_[ r_.CUY;ON ACCURACY C]10|T OIF'TI[IrM|NAT|ON ACCURACY

_T 4177.6 _dl 410.3 SG_ 100.0 ST ?04.0 SR 134.4 1S 14•.4

IIRT .4J341 NNI r .007• RTF .0861 CRT °.1351 CRS .6176 CST -.AI53

S_ 4198.6 R_3 .3007 RI3 .8875 LSA ?07.? NSA 179.3 SSA ?.9.1

_1 419,., _ •30.5 ?HA 4.80 ELI 704.• (C2 133.1 ALF 171.4Y

LAUNCJ4 OAT[ NAY |7 lINb4 FL|¢d,IT T|N[ |44.00 ARR|VAL OAT[ OCT 8 1964

_q[LJOCKNYRIC ¢GNIC 0/|TANC£ 4,$.i_1

RL |St ._l| LA*. -.00 LOI. Ir_.15 vt. L_.759 GAl. oS.70 AZl. g0.99 HCA L'O?.?4 _mA 1•7.67 (CC .L'0066 |NC .0541 Vl ?.1.446

RP 107.71 LAP .44 _OP 13._ VP 3?.?4T GAP 9.11 AZP |�.IS TAL _0•.01 TAP 541.11.? RCA IOO.06 APO 134._8 v• 35.103

R¢ 140._06 GL -0.00 GP -|5.40 1AL 1_.05 ,AP 155.01 IT0 3,0.Sd ZA[ 1_1.60 [T[ 193.10 2AC 62.00 (TC •60.70 CLP-|S8.1'9

PLAN£ TOCKNTR| C CONIC

C3 /?.iS3 WAL 4._ OLA 1?.00 RAt. 9_._0 RAO iSl?.? V_L l|.?�l PTH •.00 V_P 6.135 0PA 8.?1 RAP 105.50 (CC 1.2903

L_ AZMTH LM_N T|N( L-; T|NE IN| tat |NJ _ IN| RT A6C ;NJ A_14Tff |NJ T|_( PO CIT T|N |NJ • LAT ZNJ 2 L_G

RO.O0 0 • 0 •747.,5 -I?.i15 77._ 324.?£ 04.?, D d? 55 •14T.2 -•7.00 10.44

_O.OO |1 3? 41 4/t_._5 ,.,0 |75.71 510.57 0].70 17 48 4? 3606.0 ol.6O 169.08

100.00 l 35 J? ,433.L_ -_.L_ 50.,1 5,4.5? 90.24 • 14 J0 1053.3 -16.l?. 41'.6|

100.00 |? 40 15 4054.0t_ 3.57 |50.0_ 3|?.?| 60.,0 10 36 •0 3436.0 -.61 151.56

110.00 $ "3 0 £I?,.IO -$,.f? 54.J_11 $,5.90 100.53 3 59 ZO IS'P•.• -31.00 Z5.30

110.00 16 $S 31 341110.06 6.5tl laS.19 515.06 56.34 19 40 At 3•80.0 1.90 1_8.97.

OIFF£tt(NT|&t. C(:_IiN[CT|_ N|O-COuI_ (KI[CuTI(]N ACCIJ_ACY (_'B|T O(T(RN[NATZON ACCURACY

TO( o.40_0 TRA-J.?|44 YC5-4.7161 _ |.|J_q) _G? A0_0.6 SC_ 441., 603 •33.6 ST 0•3.? _R 107.9 9s 3?.3.6

ROi[ .0700 RRA 0.0104 RC5-.5077 FAU .065,0 R_T .0447 RR_ .006? RTr .010• CRT -.40_O CRI .8001 CST -.;'SO_'

FDE -.AS_ trNA -.00|? FC3-3.10•4 O_P 17460 SCA_ 671|.T II_3 .1_03 R13 .9190 LSA 956.0 NSA ?.?.6.6 $SA 21.1

BO( .4003 _A |.71_1 0C3 4.7454 F_P -1014 _| 4?00.5 1G' 221.3 THA 4.71 £L] 924.? (LZ 98.6 ALF l?7.Z?

LAUNCH OAT[ NAY J? 1_64 FI..|G#IT TIN( 146.00 ARRIVAL DaTE OCT JD J964

)'M[L | OC(N, TN | C CONIC

RL 151.31 LAL -.OO

iP 107.11 LAP .65

RC 1_?..010 GL -?.04

PLAN_ lroclr NTR | C C_lq| C

C3 I T.045 V_L 4.120

L_/+ AZNYN LN¢_I TiN(

90.00 0 30 2

• 0.00 11 _6 60

IOO.OO 1 $R 32

I00.00 JY 40 0

110.00 3 •5 50

110.O0 10 30 1

OIFF[R(NTIAL C_R_C T ION_

T0[ -.$00• TRA-|.4T_JS TC$-4.55•1 0_4J 1.05?4

RO( .|l•| ffRA -.OlSS RC$ -.l•6, IrAU .051_

TO£ -.£1_) FRA -.0•14 _C3-•.6371 liSP 13•_d

BO( .3•06 MA I .4751 BC3 4.99•3 trip -503

0l STANC[ A3•.Ol 1

L(N. _6.13 VL •6.660 6AL -5.41 AZL 01.•3 NCA 210.90 _A 127.23 (CC .?.1075 |NC I.?.310 vl 29.446

LOP 67.li VP 37.71D0 GAP 0.39 AZP 86.04 TAL _1.23 TAP 5•.21 RCA 100.47. APO 154.05 VE 35.193

GP -13.61 ZAL 134.•A ZAP 155.?1 (TI 3,0.68 ZA( 131.61 [T( 19_.63 ZAC" 63.10 ETC ?.69.13 CLP-IS�.GZ

O_A 1_.0_ RAL lOJ.6d RA0 650?.? V_ 11.766 PTN •.00 VHP 6.218 OPA 10.20 RAP 107.96 (CC | .2805

L-| T|N[ IN| LAY _NJ LONG |NJ RT AIC IN| AZNTH IN| T|N[ PO CST TIM |NJ Z LAT ZNJ ?. LC_G

• 664.•0 °,7.54 ?|.00 5•5.58 07.67 ! 14 26 •064.3 -26.00 63.58

4355.30 4.54 170.44 310o63 61.00 17 50 • 3733.6 .56 177..IO

• 373.M -10.30 50.33 3•3.17 09.|4 • 39 6 17?5.6 -Z?.O?. 42.10

4007.43 5.44 161.40 5|0.O5 60.56 16 48 J7 3407.5 1.49 134.93

• 103. |4 -51.04 29.•? 5•4.43 |05.|5 4 1 4 t303. | -20.70 ?.0. ?!

5040.?• 0.•7 147.05 317.5| S6.?l 10 53 45 3340.? 3.63 ILl.3?

lllO-¢Ou#Sl [_CUTIO¢ ACCURACY OR0|T OIrTir/_AZNAT;(_4 ACCURACY

SGT 451_i_.5 V, dl 5416.0 SG3 19|.5 St ?'?3.5 SR 1S6.1 SS 217.?

R_T .770| _ .0273 RTF .0?00 CRY -.31|2 CRI .9715 CST °.5937.

6_ 4530.6 _3 ._?? R13 .6700 LSA 791.4 NSA 214.6 SSA ?.?.9

1_1 4553.0 Sty• 24_.5 THA 5.09 ELI 770.7 EL?. 133.4 ALF 175.95

5,AUN_H OAT( NAY 17 |_ld Irl.ZGfIY T|N( 140._ ARR|VAL OAT( OCT 17. 1964

NCL/OC[NT#I C CONIC

RL 131.31 LAL -.00

RP 107.49 _AP .0,

RC 134.111 GL -0.J?

PLANE TO¢IrNTN|C CCWIC

C5 16.300 K 4.04J_

LNC_ AZNTN LNCH T|I_

SO.O0 0 55 t

9O.00 16 ]6 •4

tOO.DO • •3 10

100.OO 17 55 Sl

110.OO 5 4? $

J 10.00 10 £0

01Ft[RENT |Ak C_I_¢T IONS

TOll -.400f TNA-|.4I_4 YC5-4.70|0 0_ 1.03_1

RO( .1175 RRA -.007_ RC5 -.4•45 FAU .0_O14

To( *.55?? IrRA .01_ irc3-•._4'5 BIP 15?•6

10( .41?6 MA 1.4190 Be5 4.7000 Irsp -_01

01 STANCE 430.630

LOL rJA.15 VL L_.4OI GAL -5.04 AZL 01.46 PICA ,14.2• _AA J_.SI (CC .211?0 |NC 1.4397 vl ?.9.446

LOP _O.$4 vP 57.6T0 GAP 0.0_) AZP _.70 TAL 1_9.54 TAP 35.77 RCA 00.9_ APO 153.65 v• 35.202

GP -1,.44 lA_ |3|.?$ ZAP J37._ (Y6 _31.0_ 1A_ J31.08 (T[ 1_0.45 ZAC 63.3• (TC 268.66 CLP-|60.95

0L_ |$.,, NAL. |05.09 IA0 0507.? V_L 11o74, PTH ,.07 VNP 6.196 DPA I|.A0 RkP 110.16 (CC 1.•113

L-I TIN( |NJ LAT IN| lONG /NJ IT AIC IN| AZ14TH |NJ TIN( PO CIT TIN IN| • LAT XNJ 2 LONG

'5_'.05 -_.50 _4.10 5,0.,0 100.11 t _ 10 100•.0 -Za.OZ 36.63

43110.1_ 0.15 10,.4, 5,|.L'O 0,.30 l? St 5_ 5?90+0 2.56 t75.03

• 500.5? -,?. 76 45.?_ _,0.0• 101.56 3 I 40 1700.4 -23.89 37.47.

4169. ?0 T.18 114. _HI 520.G$ tK3.9| 10 43 ! $5A9.6 5.25 157.61

_46.54 -_O.05 ,4.0? 5•3.|? ]05.5• 4 21 I1 1446.3 -•6.41 16.62

$104.30 0._0 |SO.Ig 310.ffil S?.|1 |9 55 0 $304.6 3.50 ;43._11

NIO-C.4_JIQ01 [mrCUT|ON ACCURACY ORB|T DET[RN/NAT|ON ACCURACY

JGT 4A51.5 N 30•.0 $05 1_0.0 ST 045.1 M 166.2 $9 Z6J .4

_T .747J R_ r .?033 RTF .170J CRT -.6455 CRI .990? C�T -.6714

IG_ d447.? R•3 .|_01 R|5 .0?00 LSA 17|.1 MSA Z•Z.I $6A Z?.2

_G| 4440.3 60• •33.8 ?HA 3.?0 (LI 65•.0 EL2 1•3.9 ALF J?2.61



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19643

LAUt_CPt DAT[ NAY 17 liRA4

_[L zo¢[*Jtml C C(_IC

m. 151.$z LAL -.00

mP lOT.e3 LAP 1.01

NC 131.lit GL -11,00

PLANE TOCENTRi C CONIC

C3 IS,Ill VHL A.O00

LNCH AZNTN LIOCH TIN|

I0,00 1 11 38

BO.O0 18 14 n

JOO.O0 Z 45 41

IOO.O0 17 28 Sl

l IO.OO A ? IS

110.OO 18 2A 55

trklG_Y TIN[ 1SO.00 ARRIVAL DATE O_T 14 1964

O|8TA_E 444.440

LOt. 238.13 VL 28.538 GAL -4.tk8 AZL 91.6S NCA 217.46 544A 128.38 ECC °21280 INC 1,6535 vl 29.446

LOP 83,57 YP 3?.832 GAP 8.87 AZP M.89 FAL 197,85 TAP 55,31RCA 99,49 APO 153._8 VZ 3S.Zll

GP -11.31ZAL 122.11ZAP 151.?! [T$ 331.92 ZA£ 131.11 [T[ 189.46 ZAC 86.81 [TC 268.10 CLP-161.8S

0LA 1|.S4 NAk |O1,17 RAO 8517,t V_L 11,7Z1PTH 2,07 VNP 8.583 OPA 12.$9 NAP 112,50 ECC 1.2833

L-I T|N( IN| kAT |NJ LONG |NJ WT ASC |NJ AZMTH |NJ TIRE PO CST T|N |NJ 2 LAT JNJ t LONG

25t1.f2 -15.75 iI.4| 317.41 101.11 E 0 47 |218.9 -23.81 54.ZT

4459,93 ?.?_ |85.45 _I,99 81.67 17 19 22 _59.9 3,98 178,74

21A?,?i -li.ll 41,4A 517,15 105.84 $ 23 18 Jii?.8 -24.72 33.30

41H,55 l.?J 1_,_ 511,d4 81.19 18 59 49 3588.3 4.81 160.38

|991.99 -213.11 21.15 319.19 107,58 4 40 28 1382,9 -27.12 13.00

4013.SN! 11.55 151.35 510.96 57.54 18 31 59 5424,0 6,99 145.96

DIFFERENTIAL C,CRRKCT|ON.8 N|0-_ [v'ircuT|ON ACCURACY O_B|T OETERNINATION ACCURACY

TO( -.48OO FRA-I,5449 TC5-5.0151 2AU 1.0?eO $G? A512,0 _ 380.7 SG3 186.9 ST 913.9 SR 178 .I SS Z96.T

NO( .1241 _A .0OO? Re5 -,4209 FIM_ .O49_MI BT ,7115 _ .7409 RTF .8793 CRT -.?a4? CRS ,9835 CST -oY28?

FOE -.3715 flA ,Oet9 fC3-l.6191 B_ 14010 S_B 4555.0 R25 .1610 Ill .8789 LSA 950.8 NIA 224,8 IDA ZT.Z

DOt .4930 MA !,5442 _5 3,030J F_P -591 _1 45_?.1 _ I_.7 THA _,45 ELl 923.8 £LZ 117.8 ALF 171 .80

LAU_¢N OAY[ NAY 17 ID_4 FL|_y T|N[ 151,00 ARRIVAL DATE OCY 16 1964

_LZO¢[NTR|C _IC 0|STANCE 450.I$#

NL |31,5| LAk -,00 kOL _.|5 VL H,4?0 GAk -4._ AlL 91._ HCA IZ0,?0 _4A |15.97 [CC .I!40? |NC 1.8208 V| 29.446

eP 107.eO LAP i,12 LOP H,91 VP 57.593 GAP _,11 AZP _._ TAL 199,15 TAP 56.95 RCA 99.OO APO 132.94 V2 3S.218

RC 198,_85 GL -11,19 GP -10.57 ZAk |IS,_ ZAP |e0,01 ITS 551.51 lA[ 151,93 EYE 128.81 ZAC 6T.74 [TC r67.34 CLP-IGZ.DZ

PLAM[TOCENTRIC CONIC

C5 13.345 VP_ 5,941 OkA 2.H RAL 109.eO lad 95i7.8 _[k 11.?O1 PTH 1,06 WAP t.479 DPA 13.07 RAP 114.87 [CC 1.2558

LNCH AZNYH LNCN TIN| L-i T|ME |NJ LAY IN| _ IN| RT ASC IN| AZNTH |NJ T|M_ PO CST T|N |NJ 2 LAY IN| _ LONG

_O.00 1 41 18 2419,2_ -14.95 39,55 519.77 104.09 I 11 18 18?0.0 -22.68 50.34

_O.OO Jt 11 4 4495.85 9.15 192.07 514._6 63.0_ 17 15 SO 3883.8 5.45 181 .$2

I00.00 3 ? 34 119|,?4 -15._0 5?,59 511,46 105.47 _ 44 S 159|.? -23.53 29.36

I00.00 17 I? h 41_.18 |0.11 159.41 514.45 61°71 19 M 8 5639.3 6.25 ISZ.T5

IJO,00 4 L_ 59 1945._0 -19,74 |?,M 51?,44 109,5t 4 59 21 1543.2 -23.83 9,71

110,00 18 IA 55 40_O,37 12,M J54.54 5_1.91 57.99 19 51 |4 3460.8 8.38 147.90

OIFFEINNTIAk CMRI[CT|OI_I RIO-COUIIIR [X[CUTION ACCURACY ORBIT DETERNZNATION ACCURACY

TO| -.35el TRA-l,le05 TCS-3,1AS? BAU 1.095| I_G? 4(,05.1 $(,41 381.5 8G3 185,? ST 990,4 M 190.1 98 330.Z

ROE .130_ RRA .OO_ RC3 -.4194 FAU ,04_40 R_T .9785 R_ r .9967 RTF .8781 CRT -.8110 CR8 ,9824 CST -,?781

tO[ -.4014 FRA .10_? FC5-!.3945 98P 14307 _ 4J_0,9 _5 .1584 RI) .87|5 LSA 1037.1NSA 211.9 88A Z7.5

_O[ .3?1? MA 1.2_5 Be5 3.1804 FDP -582 881 48|1.4 881 t_0.5 YHA 3.22 ELi 10OZ_ ? EL2 107,2 ALF 170,94

LAUNCH OAT[ NAY J7 1984 FLIGHT TIN| 154.00 ARRIVAL DATE OCT 18 1944

H_LIOC[NTRIC CONIC DISTANCE 458.014

NL 151 ,31 kAL -,_0 LO_ _8,13 YL Z6.40_ GAk -$.89 AZL 91.9? HCA 1Z3.94 S/AA |15.58 [CC .11550 INC I.9874 Vl _9.446

RP 107,58 LAP 1.37 LOP 100.05 VP 37.55_ GAP 9.38 AZP 8J,39 TAL 194.45 TAP 39.38 RCA 98 .$1 APO 152.12 V2 35,826

RC 180.314 GL -15.44 GP -9,57 ZAL 123.53 ZAP 1S1.14 ITS 331,89 ZA[ 151.93 EYE 187.93 ZAC _,78 ETC 2_8.88 CLP-163.?8

PLAN_TO([NTRIC CON|C

C3 15,137 VHk 3,891 DLA 8.44 RAk 111.14 NAG 838?.8 _[L 11._4 PTH 1.05 V_P 8.382 OPA 15.58 RAP 117.27 [CC 1.2491

LNCH AZNTH LN_H TIN( L_J T|N( iN| LAT _NJ L_NG |NJ RT ASC |NJ AZNTH |NJ TIN| PO CST TIN IN| 2 LAT IN| • LONG

_O.00 l 3 33 2414,33 -13.87 34.58 330.35 105,71 2 43 49 1814.e -21.40 46.70

90.00 18 9 3 4529.31 10.40 1_.$7 317.13 63.54 17 14 34 $929.3 8,82 103.79

IOO.00 3 29 1 2139.01 -24.89 33.N 330.01 107,10 4 4 40 1539.0 -22.32 _6.11

100.00 IF Z8 _O 1280.10 11.41 171.74 318.83 62.18 18 37 40 SM0.1 T.60 165.03

11D,00 4 48 35 189_.18 -27,64 14.48 519.87 i|0.�P $ 18 11 1298.3 -24.53 6.68

110.00 18 15 13 A095.81 13.93 13|.17 325.19 5_.4P IS 35 30 3495,6 9.66 149.79

0IFF(R£NT|AL C_IRECT|ON8 NID-C..GU_ [v_rCUTION ACCURACY ORBIT DEYE_41NATION ACCURACY

TO£ -.8318 TRA-i.16,1? TC3-5.A878 BAU 1.103)8 SGT 4(47.? 9GR 394.1 8G3 190.4 5T 1073.6 _ I01.7 SS 36_.3

NO[ .13_T RRA .0184 NC3 -.4181 YAU .04445 fit ._400 RRF .8554 RTF .8781 CRT ".8789 CRS .9787 CST -,9137

FOE -.41RI FNA .1561 FC3-1.3413 88P 14588 _ 4?05.5 R_3 .1160 N13 .8783 LSA 1129,8 NSA 217.7 88A 27,9

80[ .6A83 (IRA 1 ,1_48 8C3 5,A859 rip -973 881 4894.1 _ 194.8 THA 3.01 ELI 1088,3 EL| 94,9 ALF 170.33

LAUNCH OAT[ NAY 17 1_4

H_LIOCENTRIC CONIC

_kZ_T TiN[ 15_.D0

DISTANCE 461,7_

RL 131.31 LA_ -.00 LCL Lr_,13 Vk _t.541 OAk -5.47 AZk _o!0 HC_ li?.18 _A 113.17 ECC .21710

NP IO?,Si LAP 1°34 top 10_,18 VP 57.518 GAP 9.81 AZP M,57 TAk 191.73 TAP 38.91 RCA 9?.99

RC 1i2.$41 GL -14.50 GP -8,22 ZAL 1_0.57 ZAP 1_Z.38 ITS 335,07 ZA[ 151.94 [T[ |87,35 ZAC 69.67

PLAN[T_[NTR|C CON|C

C3 14.?11 YPfl. 3.945 OLA 6,95 RAk l| 5._0 RAO 8517.9 _[L 11.669 PTH 1,05 VHP 8.891 DPA 13.91

kN_J4 AZNTH LNCH T|N[ L-| T|N[ |NJ kAT IN| kON_ IN| RT A$C IN| AZNTH IN| TJN[ PO CST TIN

SO,O0 2 25 48 13_1,79 -_.95 51.03 551.16 107.10 3 5 7 I761.8

_O.00 16 8 ? 45?1.99 1|,?5 125.0Z 589.54 $4,04 17 24 19 3971.8

100.00 3 SO I_ _.12 -13,13 SO.$g 531.81 109.58 4 I3 14 1488,7

100.00 17 21 9 4519.8_ 11+87 174.03 512.04 81.70 18 38 9 3719,9

1_O.00 3 8 18 1851,34J -_1.91 !1.47 550.71 111.41 3 3? ? 1231.4

|J0.OO 18 21 49 4112,H 15_!5 158._0 _?.85 58._8 19 35 58 3530,0

DIFF[IIt_NTIAk C¢IERI[CT|(:N_, NJ0-_J_IM[ [XI[CUTI¢IN ACCURACY

TO[ -.?031 TRA-I.0_S TCS-_,_?4S _4J I,I147 9GT 47_O.9 SGR 387.9 SG3 176,?

• O[ .1421 RRA .0185 RC5 -.4181 FAU .D4158 _T .8017 R_ r .9109 RTF ,8??8

FOE -,4481 FRA .1053 FC3-2.4814 E_ 14_O4 _G_ 47?8,5 _3 ,O_97 ff13 .8781

DO[ .7IO1 MA 1.0389 8C3 3.M99 FSP -560 _J 478t.5 _ SO9.1 THA 2.82

ARR|VA_ DAT( OCT _) 1964

INC 2.09?8 Vl 29.44e

APO 152.3A V2 35.832

(TC _68.43 CLP-164.T|

NAP 119.70 [CC 1.Z433

|NJ _ LAT IN| Z LONG

-Z'0.28 43.30

8.]4 196.18

-21.09 22,88

8.91 ]8T.26

o23.23 3.84

10.93 J51.64

_8|T D(T(RIM|MAT|ON ACCURACY

8T 116J.? SR 213.1 $$ 391.8

CRT -.92_1 CR$ .9?25 CST -.84?9

LSA 12Z8.1N�A 210.4 SSA 28,4

EL] 1178.3 EL| 81,3 ALF ]TO.3_

2023



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

L•klNCN 0•T( N•Y 17 1944 FLIG_T T}N( 159.00 • RRIV•L 0AT( O(T II IBI4

_I[L JOC(NTIll ¢ CONIC

NL tSt .St LiL -.00

RP tOY,S4 L•P 1 .TI

RC 1t4o$64 GL -iS.AS

PL•_ TOC(NTII l ( CONIC
CS 14.414 VIAL S.90T

L_H •ZMTH LN¢N Yt_

90.00 £ •l $

IO.O0 IS • I

100.00 • II ,$e

100.00 IT II 4t

l lO.OO $ +*l+ tO

J IO°OO 16 J9 4

Ot IrlrER_Nf I•L C,¢Ili11[¢ Y I (_N8
T01 -.T0$g vii -.9401 7CSoS.ST00 IAU 1,1406

NO( .t460 lima .OM4 lC$ -.•1T4 IrA4J .04044

F0( -.4@Pt FRA .t•TT IrC$-Z.41S6 |0P 150_1

I_[ .?BTT _A ,t4J0 DC_ 5,_46 Ir6P -iS0

DJ|TMK( •iT,SSI

LOt. hi,13 VL _i,£Tt GAL -$,0S AlL 9_.lZ N¢& Z_.•l ilia

LOP lOt. St V# ST.•TI GAP t.IT AlP 11.59 TAL 191.01 TAP

GP -9.Z9 ZJL t17,41 ZiP 1i$.46 IT9 $$$,04 Z/( 151.14 (T[

114.T9 [CC .II919 INC l.ll$1 vi £9.666

91.45 RC• 97,46 APO 15£.09 v£ SS.lS9

196.95 ZAC 70.51 (TC 16S.SY CLP*166.63

OL• $.49 IAL 116.11 RiD 696T.6 VfL It.95# PTH 1.0S VH@ 6.1101 0P• 14.l) R•P Ill.t4 [C¢ I.i395

L-I TIN( IRA L•T Ili LONG IN| RT AIC |NJ lJ_Iil Ill TIN( I_) CiT TIN IN| I LiT IN| I LONG

ISlI.0T -II.Ti 4?.11 364.10 10Z,lS S •9 S• ITII.I -11.05 40.01

4913.•5 l£.H iiS,_l 36•.14 t•,liO 17 _4 $4 4019.4 9.44 169.57
• 040.$S -L_.T6 •?.41 $SS,9$ tOI.9• 4 45 $9 1440.$ -19.94 SI.¢S

4669,$41 J$,SB tYi.)$ $$i.1_1 66,16 19 $9 IS $T59.4 10.19 169.49
1109.16 -•5.$5 8.69 $$1.il 1l$.T$ 5 56 19 RIO8.• -it.iS l.Ii

• tlA,$t 16._1 110,14 $$0.1'9 If.iS 19 II •9 3544.3 ll,16 Its.St

Ni0-COURi[ liCUTI_J ACC.U_MCY i81Y OETImAI*MTIOW •CiuWAcv

SiT 4034.• _ $i•.• SiS IT$,$ IT 1161.5 IN •lS.$ iS 411.S

NNT .5149 dllNIr .ST01RYF .9?96 CRT -,ITS• CRI .9654 CST -.9T61

JG8 465•.1 fl_$ ._51Nl3 ,9701 46• 1555.5 NSM SOl.? IS• •9.0

1491 dqliJ,$ _ $Z3.0 iN/ 1.64 ELI t•?t.S ELl 66.# •LF 1T0.$8

bAUIklCt4 OAT( MAY IT t_ FL|G44T TIM( 190.00 iRRIv•L D•TE OCT •4 1694

141L IO¢(MTII ( ¢Oi19

RL lit.St L•L -.00

4P tOY.S| LAP J.I7

R¢ Ill. SlY GL -iS,l•

PLIN(TO¢KNTII 1 ¢ CONIC

C3 l 4,1_41 VIHt. $.T?f
LklCH AZNTH LNCH T|NI

60.00 $ I0 14

IO+00 11 9 3T

100.00 4 $3 46

100.00 t? •11 4
110.00 $ 46 Z3

110.00 It $J SI

0|FFIm[NYIAL ¢OIm[CTICNI

TBK-,964T Y/i'M -.1163 YC$-i.0444 ilAU 1.16$7

RO( ,II$1 Rff i ,0410 RC$ *,4151 tam ,0Mil

FOiL -.•Mt IrlM .Ill| IrC$-Z,$$ii ilk e I53Lqb

80( ,l?l• 61iS .ll•Y IC$ 6,0617 FV -5•1

OlITK[ i?$.303

LOL Ckl.|$ vl. lioZlY GAL -Z.ll aZL 11.SZ tAiA 133.61 Ilia

LOP 101,1Y vP $1.43HI GAP 10,13 All 14.1 TAL Ill,It TAP

lP -#,IT •A¢ ILL.11 lap 114.4tl Eli 331.14 Zl 131.15 IT(

IZl,_l [¢¢ .ZIO14 iM¢ •,$111 Vl •l,i4#

ll.t$ ICA tt.tl £I_ Ill.IT i• 35,•44

Ili.41 ••C II.30 [IC ll$.ll CLI-lll,S•

OLA A.0i Ill. 111,41 Ill ttl#.6 ilk It.tiT PYN Z.04 lltp I.IZT 0#A 14.•11•P iiA,t0 (C( 1.•$4!
L-| TINI lit LAT lit + lit It AIC Ill AZIAIH INJ TIN[ POCIT TIN INJ • L•Y |NJ • LONG

_.0t -L_,li A4.3] 361,4t I06.Y? 3 41 11 IN|.| -17,91 ST.0•

• 1|$,41 14,1t Ill,IT 334,H IS.IS l? _l IZ 4065,$ t0,T• Ill,O0

Iff$.91 -Z|.i4 ZA.ll 331.OB 111.14 $ T • 1_I$.6 -11.58 It.IS

• $1Mi.tl 19.10 I Fi.i? 364.91 iS,Zl li 41 iS SYi9.1 tl.•6 ITI.?6

II14.43 -II,II l.ll 334.11 I14,16 6 IS •i I161,4 -IO,l• Ill,l•

4114.11 l?.13 ltl.14 333.11 I0,1t It 41 51 3llt,I IS.iS IS|.••

NI0-¢CUIIIMI ilICUTION ACCURACY GIZIT OlYlRlillliilOil •ccua•cv

IGT 4101o$ i _HlY.4 ZG3 170,0 IT 13?0.0 911 •$),1 ll •ti.0
mlY ,lSl0 Nit ,Ill| IIlr Jill GIt -,ll4l Cll ,lIT0 CIt -,ltt5

Ill iZll,i 113 ,0130 113 .1_00 LIl 1449,4 It• !1•,• ll• il.5

661 411$.1 IGI 3_J.5 #HI l,i? ILl tSAJI,9 ELl $i.I •LF 170.56

LAiINCN 0•T( N•Y IT I iH$4 FL|G/_T TIR[ Ill,00 •RRIV•L 0ATE OCT _4 lilt

*+I[LIOC[NTRtC CONIC

RL tSl.Sl LJL -.00

ap IOY.Sl _IP 1.06

RC Ill,Ill IL -IT,Of

PL•N(TOCINTI/C CONIC

C$ i4.lJ$ _ S.TST

LklC_ •iNTN LNCN TIN(

_0.00 $ $3 £S

90.OO IO 9 46

1_.00 4 iS _1

lO0.0O IT •6 ST

110,00 I l 91

il0,O0 ll $111

0IFFIII_NTIAL ¢_IIII_¢TI_NII

TO( -.941HI TNl -.676t TCS*I.IIMIZ I_U l.l?0$
to| .lilt Rill .0511 ffC$ -.ills F_U .0Nl_

to( -,s0e_l Ill .sin FC$-•.•SII ZIP 15914

60( .66£T 911• .6TIi 8¢3 6.I011 FJI_ -$31

DiSTANC[ •TI.011

LO_ 136.13 VL ll.li4 ill -I.19 IZL 91.•l lICA •!t.91 lili

LOP 1l$,0l VP Sl,400 il# 10,40 lie I,M IlL lIT,t1 TIP

lP -T,$I IlL llO,tl lie Ill,41 lYi $M,ll ill I$l.li (il

114.0• (CC ,•llOT ilk !.4106 Vl 19.4il

li.4t RCA t1,$6 •IkO 151.69 Vl Sl,|4|

Ill.04 l•C #1,64 (TC i64,TT (LP-li?,40

OLl t.$i RIL IZZ.41 RA0 656T.6 VIA 11,t40 PTN Z.04 vlAP T.064 0Pl 1•.10 RiP 1•T,06 [CC I,•$1S

L-I tiN( Imi LAT INJ S tNJ IT 11_ IMJ AZllTN INJ TIN| POCII TIN INJ £ L•Y IN| •LOilO

I114,51 -It.l? 41.4l 161.H I10.11 4 1O 19 1114,6 -li,SS 34.10

4ltl,•l I$.M IO0.S$ $$1.00 6$.i$ 17 •l 7 40iZ,• 1i,00 liS.4l

till,3• -10.SO Zl.$i 361.5l ilZ,£4 ! •t It llil,$ -ll,$1 i4,li
44$1,71 It.L_ II|.OB $$T,$1 6•.St i0 +$ IT M$B,T tI.T• IT4.09

16•4,0t -I$.00 3.46 $3Y.$1 119.01 i 3l 44 IIZl. I -ll,31 ill,Is

4134,?$ 11.?$ 114.11 lit,iS IO.lY 11 •6 I 13•,? 14,Y0 lS?,4I

NIO-C(XMll [lICUVlOll AC¢l_liCv OIBIT 0lYlRNltlilVlON •CCUR•CV

Jilt 4ZTI.$ _d_ 40Z,S H$ JH,I 6T 141P,• _ •4_,1 91 491.1

tRQT ,4ZSt ilill r ,4964 RTF .9Z1• CJIT -.6966 CRI .9•?9 CST -,6191

If_ 4_14.5 1_3 o04_4 R16 .6994 LIA ]SYl.t NSl tSi.i ll• S0.0

1491 414£.$ _ ml.£ TNA •.$1 £LI 1606.1 ILl $1.1 ALF 1?0,94

¢IU_CN 0•T[ NIY t? 1944 FLJGHT TIN[ 184,00 ARRIVAL DIT[ iCY I| 1164

H_LIOC[NY_t¢ COI|C

RL ISl,Sl L•L -,00

ZIP tOT,SO LIP •,11

tC l_l,lll GL -IT,ll
ffL_N(TOC[NTIJ¢ ¢0N19

CS t4.045 K $,74T

L_ IZNYN LKN TIN[
m0.00 $ $6
• 0.00 16 t! $$

100.120 $ IZ I19

100,00 IT 31 II
110,00 6 I? $?

190,00 19 $_ 14

OtFr[ll(NY|IL CalN(CT|O441

_0E-1.0357 TR• -.$•16 T¢3-4.1474 _ 1.11111

• |655 RilA .0?tO RC$ -.404• FAIJ ,0347Z

r0( -,|•IS rR• .$T60 FC$-•J•44. |iMP 19731

• O! 1.0469 611• ,Sit4 IC3 6o_O04 FSP -$|1

011TK( ilA.fll

LOt, 134.15 Vl. III.OB$ GAL -1.tl AIL 14.91 14CA 140,19 llAi IZ$.iS (CC .••$49 INC £.9110 vl 19.449

LOP Ill,it VP $#.NI GAP 10.ZZ AZP 14.YS YA_ 1IS.Z| TAP iS,t? IICi It.T# l_ IS!.!4 v• $S.•51

G_ -6.95 •AL 10?,S$ ZAP IIHi._H_ (Yl 35|.14 ZAl[ 151.91 IT( tS$.?t ZAC T_.T$ (TC •6•.•• CLP-IIII.16

0Ll 1.14 RAt. lZ$.IZ RiO l$S?.l VI[L |1,Z3? PYN Z,04 VI+P T,IZZ DiP• 14.09 RAP 1•9.S• (CC I.£$1!

L-I TIN| |NJ LAT |NJ _ |NJ RT AIC |NJ AZNTH IN| TIN( POCST T|N IN| • L•T IN| I L_llG
• lli.ll -tZ.43 M.SI 141.61 lll.ll • $£ 45 15441.6 -IS,S0 $t.$I
• T4hSl Ji. SZ 103,1Z $41._7 14.TI 17 30 $$ 4141,9 I$.!9 196,05

1104,$3 -11.$$ !1,77 341.Zl 116,14 $ 50 13 114.$ -14.04 11,54

4411o13 J?.41 113.tl _40,13 IS,S? II 47 $ MII.Z 14,0• 1YI,51

IMY, II -I1,11 1,03 140.0t lll.Zl t $6 l 101?.l -il,01 35|,iS

4171,41 ll,Z$ IIMI,M 331.SI 11,13 It SO $5 171.4 15,99 169.47

NI0oCOuIIIE (IICUT|ON ACO_lliY CIIS|T 0(T(RNINMtlON 4CCUIllCV

9GT SOS|,| _ 40?.3 IG$ lllot ST tlOT.t IN •51.9 SS SOT.6
NNY .llOI NNIr ,•lit ITI .llll C_IT -,till Cll .ISTO Cli -,9341

Ill S031.0 ills ,0S•$ _16 .1411 LSi tilS.T N6£ ITS.8 991 30.4

101 501t.1 I_ $11,1 INl 1,15 ILl 16•?,I (L• )I,S •Lr 161,19

IOZ6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LA_IKN 04Tr MAY i? IN4 Irt.fr,_r Y|IG 144.00 AIRiVdL 04t£ OCT 30 it44

14(LIOC[NTaI¢ CONIC

IL 151.31 LJL *.00

mP JOT.4• LAP Z.$£

R¢ J TE.'I$ GL "11.34

PLAN(TO¢iMYlI( CONIC

¢$ J4.0tO V_ $.750

LNCN AZN?N L_H T|N(

IO.00 4 t0 •
I0.OO J6 J$ 44

100.00 S 4| Z]

100.00 JY IS 15

J10.00 I 41 Ji

|10._0 I• 4J 41

O|FF|_[NTJAL ¢OI/M[(?|(_I

Y01[-1.130/ TRA -.SOY TC$-6.5535 BAU I.III44

mo( .1614 NJ .0g, J NC$ *._141 FAU .03106

TO( -.5_1, FRA .41•, FC$-,.06_111_ 151_

J.J4,? ME .3791 11¢3 I.)•SI FI_ _5Jl

0|$TAMC( 490.457

LOt. _.J 5 VL 1_.055 GEL -l.ll AZL IZ.SO HCA 14$.40 IMIA JZJ.Zt (CC .ZZII) 114( _.$f?? vl 21.446

LOP 119.50 VP $?.$,$ r._p 10.91 AZP M.I4 Tab 114.09 ?AT •?.49 IC4 55.1T APO J$1.42 V_ )$.855

6P -I.5g Z_L |04.00 ZAP I•T.N [YJ _51.,4 ZA[ |_,.00 [y[ J95.41ZAC ?5.45 (TC ,65.6• CLP-J69.|0

OLd *.SO •AL SOl.S6 I_O ISIT.9 V[L 11.414 P?N Z.04 VHP ?o$81 0PA 15.1• lAP I$_.01 (CC 1.8514

L-| TIN( IMJ I..4T |NJ _ |NJ NT AIU_ JNJ AZINTH |NJ TII4( P• C|Y TIN INJ , LIT INJ 8 LONG

,124.$| -IT.ZI IS.0• 144.64 |IZ.T9 4 55 $$ i$,4.$ -14.06 86.66
4TJI. T$ IT.TI _9.P4 344.?? IT.S0 J? 55 33 4Jll. I Ja.$? 1_.?,

I•iZ.$? -1t._0 11.11 }44.24 114.15 t 12 ,$ 1,1,.4 -14.Tf 1.04

4SZ).tZ lO.(JdJ IIdJ.Z0 544._ _._$ II S0 $O )9,3.9 15.)1 1?9.08
1649.75 -Z0.15 $Sl.?I ]41._ |17.07 ? 1t 46 1049.T -16.T5 $SJ.60

4JO_.5, ,I.14 116.15 _45.|0 U.4t 1f 56 31 3TOS.S J?.,• 161.44

NJD*COUaJ[ [g_TJON ACCUdACY •teXt D[TEImJ_TION ACC_ACY

KT SOH.I _ 411.1 KS 15t.t IT !741.0 N ZdO.Z I& 565.5
RmT .4L_9 Rm r .4110 •YF .114$ CRT ".9911CR| .•Z?O CIT -.8472

J_J 5115.5 1_5 .0451 t16 .104i LIA 116,.3 N|4 165.7 $$4 $0.S

I&J 5JOt.O _ )Y,.t ?Hd J.SO [LJ 1?80.1 EL, 3,.3 4LF J Pl .56

LAUNCH 0AT( NAY IT 1904 PLIGHT TIN[ 144.00 AR_IVdL OAT( NOV 1 1964

_(LZO¢£NTI_C C_fC

nP JOT.4• LAP 1.41

R¢ 174.J_0 GL "11.11

PLAN(TOIKNTRI¢ ¢¢811C

C$ Jd.J?I V_ _.TI5

LN¢_ A_N?H L_¢N TIN[

_O.00 4 45 NI
IO.00 10 tO 'S

100.00 • 4 .IO

100.00 IT SO 54

110.06 T 10 $4

110.OO 11 41

T_[*J.,,TI Yt_ -.JlS4 YC$-I.344T &dU J._P

NO( .IT40 IRA .0_ It3 *._t F_ .031,7

FD_ -.5617 FNA .45_11F¢3-|._0_9 lip JlJl_
I0( 1.,40, MA .IIM |¢5 9.3711 flk• *SO!

0f|TA_C( 4N.IlO

LCL I_.Sl VL _S.0?0 G_L *.TJ _ZL _.14 HC_ _AI.I5 J_ 1,,.94 [CC .,3106 1_ ,.•T•? vJ ,9.446

LOP IL_.?5 VP 37.1_4 GAP 11._ AZP M.I4 ?AL IIZ.SS ?AT _.00 ICA 94.54 AT• 151.$S V8 35.857
GP -I._l ZAL 100.40 ZA@ JN.II [YI 5SO.,_ ZA[ 151.0$ IT[ 115.15 ZAC 74.10 [TC Z6$.lt CLP-166.96

OLA -J.73 tAL 15_.10 RAO IH?.I V_L 1|.143 PTH Z.04 tlffP T.4?I _A 13.6, RAP J 34.49 [CC J._$$

_-[ TIN[ |NJ LAT JNJ _ JNJ RT AI_ JNJ A_4TN INJ TIN[ P• CST TIN |NJ 8 LIT INJ 8 LONG

_0_1._4 *11.14 35._5 $4?.16 113.51 $ 10 40 1411.1 -18.01 26.15

4_58._4 1f.15 _.11 _t.S0 M.54 17 _ $9 4ZSZ.I 15.19 801.4_

JI_.04 -17.0_ IS.Y| 547.45 1|4.15 t'$4 $, 12'Z.0 -13.$4 4.47

45I?_I7 It.iT IM._ 34I.|0 IT.IS Jl 54 4_ 34_T.9 16.60 181.65
|014.18 *II.S0 5SI.M _41.15 |It.iS ? $? 49 1014.1 -15.$£ 349.77

434i.90 _.36 171.05 $41.19 $5.44 Z0 1 ? $741.5 Li.i0 163.98

N|0-C_UIIII[ (vfC_T|_ ACCUMACY (]ltl|T O(T(iI_41NAT|CN ACCURACY

_? 5154.1 _ 410.0 _5 |$t.1 IT Jl?•.) M ,_P.3 68 f60.?

NifT ._ W .MI4 NTF .liST CRT -.997• CRI .9163 COT -.9974

JG8 51_.1 N_5 .OSO0 I16 .1014 LId Jt••.¢ IS4 159.2 6SA 30.4

_1 5150.T _ _.5 TNA 1.05 (L| 1094.9 [L_ 41.8 ELF 171.96

LAUN(N 0aT8 MdY 17 194_4 F_|GHT T|N( 170.00 ARRZVAL DA T( NOV $ |_64

_[L_O¢(NTRIC CONIC

nL ISJ.$J LAL -.00 L_ _0.15 v_

RP 107.46 L_P £.S• LOP 126.00 VP

RC l_6.0_l GL oi1.17 G_ -5.•0 Z_L

PLAI_Y(X£RTRJC CONIC

C3 14.40J VH_ 5.795

LNCN _ZMTN LNCN TJN_

IO.00 $ t 0

• 0.00 16 19 _

J00.00 6 ,? $$

100.00 IT 41 11

I10.00 ? 31 46

lJO.OO l• $3 5,
D_FFIR[NY|AL C_W_[£YJOMJ

_D(*J.5$$J TRA *.OJL_P TC3°S.$H$ OaU I.Z_S

ko( .i100 ImA .1041 It3 -.$_45 F_U .0_t59
F0( -.56_0 FRA .SO_ FC$-J.??_O 0_P 14411

e_[ J.345, IWA .1010 It3 4.331, _S_ -49T

OISTA_C( 501.?$9
t$.0lI GAL -.19 AZL 91.?• HCA 869.•9 J_A 128.60 (CC .26411 INC 8.7558 Vl 89.446

3T.,44 GAP 11.57 ASP 99.05 TAL 100.61 TAP ?0.51RCA IS.gO APQ 151.$1 v8 $5.85_

_.73 ZAP |91.00 ZT3 $,t.1! ZA( 161.01 [T[ 114.91 ZdC 74.?$ (YC _6,.64 CLP-170.?5

OLd *S.14 •AL 135.59 •A0 1517.9 V(L 11.455 PTH ,.05 VNP 1.655 OPA I$._? NIP 166._6 [CO 1.8370

L-I TIN[ |NJ LAT INJ L_ lNJ IT A_ XNJ AZNTH XNJ TIN( P• CST T|N JkJ 8 L4T INJ 2 LONG

_41.S0 -15.06 SO.II $$1.£• 114.19 S 48 8 1441.$ -11.62 ,$.Yg

4110.|9 _ID.OI ,11.90 35,.41 •O.Jl 17 40 41 4,IO.J 17.J_ 804.16

1716.1$ -15.t5 11.41 $50,14 I15.t, 9 5? 37 1113.1 -19.37 4.46

4115.05 ,1.05 191.?? 3SZ.OT U._S 19 59 _ 4013.1 17.|_ 114.30

1510.71 -11.51 354.17 541.50 I19.31 ? 59 ? SO0.? o14.35 34?.•+
4318.14 ,+.54 1?3.$1 350.17 _4.41 _0 T 1 571t.9 1•.93 J66.30

N|G-CCXNIM [vlrC_Y|ON ACCURACY ORBIT 0[T£RNIN4TION ACCURACY

9IT 5_07.9 _ 419.5 •G$ 153.0 ST _01?.9 SR 875._ S$ 586.6

met .55N tm r .$5L,0 I_r .1196 CRT -._806 CRS .905_ CST -._65_

5_4.4 R_5 .03,4 I|3 .t494 LSd 2116.4 NSA 154.4 614 '9.9

_1 $ZJ0.J _ 30|.5 ?HA ].•T ILl _0)$.• [L, 93.6 4LF J?,._6

LA_N OAT( NAY IT j_4 FLIGHT TIM[ ITZ.00 £RRIVAL DATE Pd_V 5 1_64

_V(LIOC£NTRIC C_NIC

RL _1.3J LAb -.00 _ ,34.13 VL

nP lOT.d? LAP Z.T! _OP 1_.15 VP

RC IT?o_• GL -If.4, GP -$.74 ZAL

PLAN(TOC[NTR|C CONIC

C3 JI.?dI _ 3.I40

LKN dINTN LKN TIN(
110.00 5 32 O

90.00 11 ZI 53

I00.00 • 51 ,3

100.00 1? 4t ,I

IIO.O0 ? 54 45

110.O0 1• SO L_I

OItriRI[NYIAL CGRR(CTION•

YO[-J.4371 _RA .J1_3 Y¢3-I.J_?4 _ I.,,t?

• 04[ .1•71 _'d .114t IC3 *.54ti FlU .02?77

_0[ -.STS• IRA .542J F¢3*1.6101 lIP !1417

BO[ 1.44•9 MA .,155 OC_ $.,$?0 FIT -477

01IRK[ SOT.NIt

,5.1NIO _AL .35 A,L I'/.13 HCA 153.14 SNA 1,1_.Z9 (CC .85764 INC £.9_•? vt 89.446

5?_£05 GAP lJ.It AZP If.It TAb I?I.IJ TAP ?Z.0Z NCA 95._1 AP_) 151.3, v_ $5.Z60

I5,0_ Z_P IIHI.II [TI $_?,1_ Z/q[ ISZ,10 IT[ 114,1_ SAC 75.3t (TC Z6Z,14 CLP-I?i .56

OLd *4.92 IAL I_P.OJ tAO 1517.6 V_L JJ._kl PYH ,.OS WtP ?.?IT DPA |,.86 RAP 139.43 ECC |.8487
L-| TIN[ |NJ LAT INJ _CNG |NJ RT A•_ INJ AZNTN INJ TIN[ POCIT TIN INJ Z LAY INJ 8 L_G

_003.15 *15.15 ltI.$5 554.91 114.19 • $ $5 1403.6 -10.40 81.59

d0_J.SO ZI.'0 ZI4.IZ $5•.95 TO.7| 17 45 Z 43,9.• II.39 80?.$?

1741.01 ol4.M I.SO $54.45 111._$ ? L_O 31 Jl41.] -IJ.,4 _.40

4051.SO _.IT 1_4.74 551.15 tt.4Z 19 4 0 4050.4 19.17 1•?.85

J54J.•? -IT.35 $5,.I? $53.04 119.95 9 _ $S 949.? -16.14 $46.17

d4so.$1 ,4.?$ I?I.ZI $53.0_ 16.•4 _ |$ 11 $•_.i _1.85 1(_.10

NIO-¢OUWI( I'M'CUT|ON ACCURACY ORO_T O(T£RNINdrlON A¢CURACr
_T 5_40,_ _ 4_.4 J_$ 140.0 lY '151.$ SR Z•4.0 S$ 606.1

• RT ._57 W .3171 NTF .9010 CR1 -.9713 CR6 .6951 C6T -.9?80

JG8 $Z_.1 N_$ .0174 R16 .t910 LSA t_47.9 XS4 J$1.8 IS4 _9.1

SOl $251.0 SCA_ 30_._ THA 1.51 (LI ,169.1 (LZ 6?.0 AL_ l?Z.6g



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19649

LAUltCN OAT[ NAY I1 196A FLIGHT TZI4E |?4.DO ARRIVAL DATE NOV ? 1964

N[LIO¢ENTmIC ¢(_ZC

RL 151.$1 LAL -.00

RP lOT,4? LAP Z.St

RC 179.155 GL -1¢.95

PLANE TO([NTR|C CONIC

C$ 19.£51 VNL $.1103

L_N AZ_YN LNCH YI_

90.00 5 94 11

_0.00 11 14

|DO.D0 ? IA 91

lOO.OO 17 50 41

il0,00 R 16 44

110.O0 1t 5 1_

OIITA;K( 511,977

LOL 2'96.13 VL 15.909 GAL .91 AZL 9?.lid HCA 256.$9 $11A IZl.J3 (CC ._4141 INC Z,_Olt Vl 19.446

LOP 19Z,90 VP 37.146 GAP IZ.Z$ AZP at.$_ TAL IF?.15 TAP 73,S4 RCA 91.50 APO 161.37 VZ 95._60

G? -5,51ZAL 19.ZO ZAP |?0.59 (YS 325.J9 ZA( 151,14 (Y( la4.Sl ZAC ?6.OZ (TC 201.69 CLP-1?_.$6

DLA -9.84 RAL 142.9| RA0 654?.8 V_L Jl.tl| PTN t.O6 VHP Y.9?Z OPA 12.31 RAP 141.89

L-I YZl4E IN| LAT |NJ LONG |NJ RY AJC IN| AZNTH IN| TIN£ PO CST TIN IN| 2 LAY

1141,41 -IE.94 _1,.4J $96.74 115.41 S _ _ 1366.S -9.4I

46?1.03 2_.26 t16.19 1,01 72.09 I? A9 9? 43?6.0 19,62

1719.16 -13.66 ?._? 396,Z7 116.T4 ? 43 t6 1115,2 -lO.Ia

4704,?1 23.67 16?.63 .69 70,6| Ig 9 13 4106o? 20,42

1921.41 -16._I 391.15 366o66 120.43 6 42 6 t21.4 -12.21

A473.23 29.62 !76.t? 356.31 68.10 10 1t 56 _l?3.B 22,5?

OIFV[_[NTIAL CGil[¢TlO_l

T0{-1.9534 TRA .3191 T¢3-to0|37 #_ |.2406

R_ .IBA9 R_A ,1146 R(3 -,3251 FA_ ,01_

f_( -.5949 VNA ,5903 FC3-|.4104 B6P IS?IT

1,5656 MA .4049 6¢3 6,062A F_P -i?2

N|O-COJ_I£ [xrCuYl_N A¢CJ_ACY

SGT 311111.4 _ 414.# $G3 IA5.8

IM'T .L_I_4 _ .16M RTF °664?

I_ 5315,A N13 .0111 R13 ,6946

_1 S_66,_ I_ 409._ THA 1,35

[CC 1.2507

IN| E LONG

19.57

_10.48

,53

160.11

344.62

1?1,4_

ORBIT OETERNINATION ACCURACY

ST ZZII.4 S_ 191,5 SS _27._

CRT -,9611CRS ,6963 CSY -._??5

LSA 2366,? _SA ISO,Z SSA 26,0

[LI I_06.4 EL2 79,_ AtF I?3.OZ

LAUNCH OAT( MAY 1 ? J i_4 FLIGHT TIN[ 176.00 ARRIVAL DATE NOV 9 1984

_L ISl,)l LAL -.DO

RP 107.46 LAP 1.91

R¢ 16|,704 G_ -19.97

PLAN[TO_(NTRIC CONIC

¢3 19,169 YffL 3,_

L_ AZN_N LI_ TIN(

• O.00 6 IO 19

IO.00 16 30 49

100.00 ? 34 10

100.00 I? 99 31

JlO.OO 9 _ 39

110,00 JI 11

O|#TAN¢( 916.540

LOL 131.13 VL 69.74? GAL 1.46 AlL _1.67 HCA 159,64 IRA

LOP 133.76 VP 37.1_tl GAP I_,S_ AZP 6_.47 TAL |?9.42 TAP

GP -9.3J ZAL 6_.56 ZAP 171,34 [Y6 3_3,76 Z/dE 152.16 [Y(

111.61 [CC ,14991 INC 2,6709 VI 29.446

?S,O_ RCA 61,75 APO ISl.A? V2 35,25_

164.33 ZAC 76,_4 (YC 261.J? CLP-I?3.1_

O_& -?.16 RA_ 141.03 RAO 6667.6 t_L 11.71_ PTH 2.06 VHP 6.19? OPA 11.96

L-I fiN( IN| |.AT IN| L._ IN| RY ASC IN| AZIITH IN| TIN( P_ CST TIN

16_,11 -I1.01 14.61 2.75 119.64 6 52 31 1331.8

!k_tG,14 23.L_ _1,_ 9.96 73,42 I? 94 34 442_.2

_116.45 -12.67 3.44 !,£6 1|?.17 | 4 IS 1085.9

4754,63 24,31 IOI.0_ 3,23 72,06 l_ 14 46 4194,6

1A66,_0 -19.91 34_.63 .80 120.65 9 3 31 966,3

4Sll.?l 2?°05 Ill,l# 4,13 _.16 10 26 93 $616.8

OIVrEm[NtiAL C¢_tR[CYICetS

YCq[-I.4?O_ TRA ,6031 ?(3-3,67|6 I_ 1.2466

ROE ,IO40 RRA ,l S d# R¢$ -,_6 FA_ ,01461

FK -.IO44 rRA .6104 VC3-1._kl3J lip I_PS?

1,8967 #ilia .6176 #(3 9°6676 riP -461

RAP 144.39 ECC 1,2611

/NJ 2 LAT IN| 2 LONG

-6,43 17.75

20.60 213.6_

-_,2Z 358.85

21.64 19_,E5

-Jl.]I _4_.14

29,66 |74.14

ORBIT OETEIININATI_Iq ACCURACY

ST 1421.0 _1 2_9,$ 66 644,1

CRT *,9904 CR6 .8?75 CST -.9816

LIA 2516.4 mSA 150.5 66A 16.1

ELI 2437.? EL2 92.5 ALF 173.2_

N|O-COu_I£ EXECUTION ACCU_ACV

_GT 5336.A I_i 411.1 9G3 IAE.4

RRT ,1366 _ .1304 RTF ,6976

I_ 9393.4 R_3 .01?4 R13 .6_76

SGI 9337.6 6G2 411.6 THA I.IS

LAUNCH OAT( NAY 17 1_64 FLIGHT TIN[ I?I.DO ARRIVAL OAT[ NOV It 1964

HELIOCENTRIC CONIC

RL 191.31 LAL -.00 LQ. 136.13 VL

RP 107.a6 LAP 3.02 LOP 136.00 VP

#C 163.936 GL -16.47 GP o9.13 ZAL

PLAN_T_ENTRIC CONIC

¢_ 16.666 VHL 4.0_3

LN_H AZNYN LN_H TIN(

IO.O0 6 43 53

_0,OO 16 39 10

100.00 6 1 1O

100.00 16 0 $9

|10.00 6 0 6

II0.00 ll ll 6

01FFERI:NTIAL C_WR'I[CTJq_N9

T0(-I.7618 TRA ,#_ldl TC3-9.t1_0 I&U 1._544

NO[ .2|49 RWA ,1435 RC3 -°174_ FAU .Ol_l_

TO( -,1171 _RA .1413 YC3-1.193# SIP 16631

DO( I,lO1t _RA ,94_ #{3 S._97 FIP -449

OI|?JK[ 5|d.Otl

25.1_I GAL 2.0t AZL 13.04 _#CA _6_.66 SMA 121.19 (CO .14996 INC $.03_6 vl _.446

37.017 GAP IE._4 AIR 66,12 TA_ 179,?0 TAP 76,98 RCA _0.67 APO 151.61 V2 35,258

61.66 ZAP 172.07 (Y6 $21,17 ZA( 132,22 (_( 194,]? ZAC ??.26 (TC 260.71 CLP-176.94

D_A -9°3_ RAL 146.94 RAO 6567.7 V[L 11.790 PYH 2,07 VNP 1,393 OPA 11.2t RAP 146,?g (CO |.2749

L-J TIN( IN| LAY IN| LONG IN| RT A$C IN| AZlATH IN| TIN[ P_ CSY TZN |NJ 2 LAT |NJ 2 LONG

1906.12 -II.]l 11.17 I.tl 116.16 ? 15 42 130|,6 -?.55 16.15

90?1,66 24,_3 2J4,_0 10.3J ?/.ll 17 _t 4_ 447_,0 21.92 216.99

1696,31 -11.19 4,13 _.4J !17.§2 6 26 4_ 109_.3 -6.$7 397.38

41903,91 19._0 +*04.30 _,66 73,91 I_ _0 36 AI03,9 22.60 I_6,40

1474.tl -14.?_ 346.61 4.90 121.16 9 2449 974.? -tO.5I $42,07

4960,94 29.13 114.13 6.63 61.73 t0 31 ? $960.9 25,11 176,9e

NI0-C._UdlII_ [v¢CUTJON ACCURACY ORBIT OETERNINATZON ACCURACY

9GT 5_Hi5._ _ 4_7,0 $G3 1_6,9 ST 2959.2 SR 307,_ $$ 65?.8

R#T .££46 _F .£17£ RTF .IK)05 CRT -.9396 CRS .96_0 CST -._647

IGB $_ll.l 923 .0136 R13 ,t005 LSA 2636._ _sA 192.A SSA _5.Z

I61 5366.1 IG_ 411.0 ?HA 1.03 [LI 2555.8 EL2 104._ ALF 113.50

LAI,/K_ OAT( NAY I T I_HI4 FLIGHT _|N[ |_0.0(_ ARRIVAL OATE NOV 13 1964

N(L IO¢(NTRI ¢ CONIC

RL 131.31 I.At. -.00

#P 107,d9 LAP 3*10

RC 199.341 GL -16.11

PLAN[ TOCENTRi C CONIC

C3 17.164 V_L 4.103

LKH AZNTH LNCH TIN(

eo.oo 7 7 3

_O.O0 16 39 93

IO0.O0 6 23 41

100,00 II S 59

110.OO 9 I1 ll

II0,OO I6 14 SO

O|i?_IK[ 9|t.995

LO_ L_J4.13 VL 19.637 G_L t.?_ AZL 93.11HCA lee,13 IH4A 1_0.69 ECC .19482

LOP 141.13 V? 37,04? GAP 13.33 AZP 66.76 TAL I71.66 TAP ?l. II RCA I10,1#

GP -4.64 IN. ?i.L_ lAP lT_.?l [Yl 311.03 ZA[ 132,26 (TE 164,01 ZAC ??.86

ObA -6.99 9_I. 193.04 160 #|iT,? V_L |1,?|| PTN 1.01 VlAP 9.963 0PA |0.N

L-I TIN( INJ LAT INJ _ INJ IT _#C |NJ AZNTH JNJ TIN( PO CIT TIN

1664.37 -10.A3 £1,_i 11.1| 116.47 ? _ 2? J_64.4

9J_O.01 29.10 L_#.)_ J�.E0 ?6.43 18 5 13 4930.0

J637.06 -11,49 1.69 10,18 117.60 6 _0 9_ 1097.1

4991.91 I1.10 _?,641 14,#_ ?9.0? I_ _6 46 4191,5

|496,61 -14,11 347.6J 6.11 121,46 _ A9 33 8_.8

44OS.5i L_P.19 117,61 13,61 71,16 _0 dJ 36 4009.6

|i_ 3.10_ Vi 19.446

APO J91,61 V2 35.256

lye 2_D.26 CLP-|TA,?_

RAP 14_.22 [CC ],290?

IN| 2 LAT IN| 2 L(_IG

-6.?_ J4,??

22.90 210.35

-7.64 356,13

Z$.69 199.62

-9°69 341olj

16.32 179.87

(_III|T 0(T[RI4|NA?ZGI4 AC(URACY

ST 2691,6 SR 315.0 $6 6?0.9

CRT -,9197 CRS .8627 C6T -,98?4

LSA 2749.? NSA ]$4.7 $$A 13,8

ELI 2668.? ELl ]15.9 ALF 173.69

Dlrr(lillN?|AL ¢(]I#I[¢TIGN#

TD(-I.9193 TRA 1.07t9 ?¢3-9,3331 81U 1._106

60_ ,2£_4 RRA .1919 R_3 -,247d _J ,0_191

_0( °,61H FRA .7014 rC3o1,0544 BIP |'t017

|.9267 MA 1.0901 9¢3 S,3366 FSP -441

M|0-CCUIK (XlCuTIO_ ACC_ACY

IGY S$t6._ IG_ 4£?.0 6G3 135.Y

mlY .1_ RNf ,1631 _TF .i_OA2

9419.1 R_$ .0101 R13 .i!041

96| 93_6o9 $G_ 4|1.1 THA .97

1016



JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL !, 19643

_A_NCH DATE NAY IT lit4 IrLjG_I TIN[ lOAD00 ARRIVAL 0ATE NOv 15 19e4

Y_[L Io([mtRl C COllI C

mL 15J.31 LAL -.00

mp J0Y.S0 LAP S.IT

NC IIT.$31 GL -ll.II

PLAN(TOCENTR | C CONIC

¢5 11.I75 VHL 4,_45

L.NCM AZMTN L_CN TimE

Ira.D0 T Zl 33

_.00 Jt 44 5Z

100.00 I 45 _l

100.00 Jl II 31

I10,00 I 41 it

1]O.00 II $J AT

DIFFERENT IAL CO_C T I ON8

TOC-E.0444 TNA 1,3_T TC3-5.0Ogl IAA, I l._St

m_[ .tJJql R#A .15#4 mc3 -.till r/4/ .0t00g

FOE -.140t FNA .7450 FC) -.IIN lip 171011

BOB Z.0514 MA 1.34eO _3 5.013t FIT -43Z

011TA,¢E 534.tt!

AlL tit.J3 VL tS.Sll ILL 3._ AlL t3./7 NIA tll.3I IRA IZO._I [CC .ZIOIO Z*K 3.1Tt6 vl ZD.441

LOP 165.50 VP 3?.007 GAP I3.T4 AZP It.IT TAL l?O.tl TAP TI.IS ICA 00._0 APO 15Z.O? YZ $S.ES3

GP -4.1| ZAL T4.14 tap 1T$.41 ETI ]I4.Z0 ZA[ lit.It ETE II3.1I ZA¢ ?I.50 (TC tit.aS CAP-ITS.49

OLA -10.I4 RAL 151.AI NAO Q517.1 V[L il.14S PTH Z,10 V14P I.TJl OPA 0,1J nAP 151.65 [CC 1.SLOG

L-| TimE |NJ LAT IN] LONG INJ IT AIC IN] A_YH IN] TimE PO CIT TIN |NJ Z LAT IN] Z LONG
1114.5t -0,It 1_.41 lS.l_ Ill.G0 r 0 31 ltt4.4 -l.lt 10,14

5101.04 I5.II 151.05 tO.ZO ?1.05 If 11 13 4501.0 £$,96 Pl3.?Y

1119.04 -10.d7 l.ll I$+.07 111.OZ + IZ 35 1010.0 -T.04 ss5.Jt

4101.51 IT.Of 111.01 ll.iI ?I.II 10 33 '11 430|,1 14.If IOI.SJ

I440.D0 -13.IS 341.14 13.45 Itl.N 10 5 53 143,0 -t.$4 OlD. $1

4t50.J0 30.C_ ItI._ II.tT Tt,05 ZO 40 II 4050.4 Z?.4I ]el.IS

NI0*¢(_II[ IDnrCUTION ACCurACY DRILY O[TERNINATION ACCU_AC'r

_T s4ta,p _ 4J_,,3 _t5 ISZ.4 IT 1751.4 Ikq' 31_,Y $9 SilO.8
RRT .JSSI W .1410 #TF ._OTI CRY -.iL_S ¢RI .BITS cIr -.9196

5441.1 _S .00_t RI3 ,_0T0 LSA If40.1 NlA 1ST.? ISA EE.S

_G| 04t5.$ _ 4_.0 TNA ,TO ELI ]?IS.4 ELl 115.$ ALF IT3,11S

LAUNC_ OATE NAY IT ]|N_4 FLrGHT l|m[ llA.00 /_IIllVAI,. DATE NOV l? 1964

NIL IO¢[NTRI C O0_IC

RL 151.3| LAL -.00

NP 10?.51 LAP 3.14

RC Jll.IOI 0t. -II.tI

PLAm[_C<[NTnIC CONIC

Lt,)C_ AZNTN Lm[H TimE

IO.00 T 51 IT

_O.OO JI 50 T

I00.00 t I 44

!00.00 It IT tI

JIO,OO 10 1

110.00 11 M 05

OIFFE_[NT I AL ¢OIR[C T IOMI

TD[-I.ITTO TRA 1.101_ TCS-4.HIt IU_ l,_kll

ROI .1550 _IA .1141 NC$ -,11£I t_ .011114

rOl -,lilt tEA .Yl44 FC] -.?t3t liP 1733?

DO[ .l,lI]l NA 1.1111 8¢_ 4.1tSl rip -4_4

OIITMK[ 040,MT

L_ I_i.l] vL tS.5+I GAL 4.0T AZL IS,t4 NC_ tT_.t£ MAA 110.50 ECC ._IS_I IN¢ 3.1301 vl _1.443

LOP 141.75 VP _.IH_? GAP I4.J? AZP _0.15 TAL 1_.51 TAP l!._O "RCA II._ APO 151.30 v_ 35.1'49
GP -4,IT lAL TI._O tAP 174,0_ [Yl ]O_.Sl ZA[ 13t.3_ EYE IIS.?S ZAC ?f.11 [TC 15t.41 CLP-I?9.£?

DLA -lJ.I] R_L ]S_,H #AO l_Y,I V[L ]1._04 PT_ _.Jt vffP f.0_i OPA 0.El RAP 154,0_ [CC 1,3341

L-I TIN[ INJ _AT IN] L_NG |NJ RT A_C |NJ AZNTN |NJ Tim[ PO CIT TIN INJ _ LATINJ E LONG

I I_l,lO -1._4 II.SI tO,If 1 I1.15 I It I It41.t -5,17 1_.76
5ESl.lt _P1,5_l ASS,41 IS,SO 7t.?t 18 If 19 4ISI,I 14.14 lIT.IS

I_5,_ -I0.4S 1.04 lJ.S3 111.1? 0 3S tO IOO5,4 -6.50 S54.3G

4tS0.4_ 17,74 ti4,S4 tO.D4 ?8.38 I_ 3_ 51 4350.5 _S.IS £OQ.14

lASS,ST -13.11 S4i. SI IT.iS 1_1,70 10 15 S5 105,4 -1.00 SOl,IS

41tO,IS _0.04 11_4,_ tA,II T4,t7 L_ 5T 10 40t5.t £1.Sl 195._1

N|D-Ca0&MK [_CUT|ON ACCURACY ORBIT OET[RNINATION ACCURACY
IIT 0447.t 8GR 4t4.0 IGS It0._ IT _130.0 M 330.3 99 Ill.?

_T .l_O0 _r .1143 RTF .0117 CRY -.01£6 CR9 .I530 CIT *.9910

S414.l _3 .004t Wl3 ,011T LIA 1035.S gIA 161.1 SSA Z0.9
I_I 544T,_ _ 4_I,T TNA .54 ELI _055.0 ELZ 104,3 ALF ITS.IS

LAUNCH 0A_( NAY 17 1914 fLIG44T Time Ill.00 ARRIVAL OATE NOV IS I|11

_ILIOIEMTRIC CONIC

RL 151.31 LAL -.D0

RP IOT.St LAP 5.El

RC ]SO.e53 GL -II.II

PLAN[TO¢[NTN|C CONIC

C3 ]].Of5 VNL 4.t0T

L_ AZMT_ LNCH TIN[

_0.O0 I II 5
_0.O0 11 55

1OO.OO I le 51

tOO,DO IS I$ 14

110.00 l0 _ 41

IIO.DO Jf 41 11

DIFFERENTIAL COIRECTIGNI

YOE-l.)OII TNA 1.1_5 TCS-4._II I_ I.I_I, TO

NO[ .l?ll RNA .1185 WC$ -.till FAU .017_I
FOE -,1613 _RA .I.4 FC$ -,i75_ liP I?SS?

Sot t.314I MA l.tOSI 8¢$ 4.1t50 riP -41£

DIITAKE 5IS.TII

LO¢ 136.15 VL 15.470 01L 4.10 A|L 03,31HCA _TS.BT MAA l_O.]O ECC .ZTZl$ INC S.$0S0 Vl _9.446

LOP 151.00 vP _.llT GAP IA.IS AlP IO.54 TAL I_._O TAP BE.Y? RCA 8T.4_ &PO 151.Yl V_ 05._45

GP -4.55 ZAk IT.15 lap IT4,Sl ITS JO_.TT ZA[ 131.55 [T[ 113.6_ ZAC ?9.73 ETC 150.05 CkP-1??.O4

0LA -11.54 RAL II$.1I RAO 15t7.0 V_L lJ.IY? PTN 1.13 VHP S.tl5 OPA 1.54 laP 1S_.41 ECC 1.SSSl

k-! Time IN] LAY INJ LONG |NJ iT AI_ IN] AINTH IN] Time _OCIT TIN IN] I LAY IN] I LONG

1_$_,_4 -0.OI 11.1_1 t4.t5 111.06 I 41 40 IlSY.I -S.SE l£.]S

Stir,IS t?.0t E30.07 50.4t 11.40 10 13 _ 4_JE.I IS.63 Z30.Yl

15_1.11 -IO.I4 .St t4.O5 lEg.S? 0 S5 55 ItI.l -I.10 SIS.85

4_I,01 II.SS Ill.OR $0._3 10.11 II 41 45 4310.0 _I.sl _09.60

14t8,04 -13,00 341,0_ t_,_O lll.ll 10 44 Z9 |_1.0 -8.Y0 S$9.56
4T30.14 $1._ 1t7.54 _t.43 Yt.4/ 11 5 11 4130.0 _I.SI 119.01

N|O-C_uRI_ [_CUTION ACCURACY ORBIT OETERNI_tTION ACCURACY
SGT 54_0.I _G_ 4_.7 8_S 115.0 ST £K?,0 M 537.1 IS 600.4

R_T .0_44 I ,0_Ol RTF .015_ CRT -,0051CR$ .0410 CST -,99_6

J_8 S4Tt,5 I1_$ .0Of5 lI$ .0155 LIA _00_.9 MSA IIS.D 99A 19.?

_1 54IO,S _ 4El.t TNA .31 ELI ZItS.O ELI 14_.1 ALF 173.99

LAUNCH DATE NAY JY I_N_4 FLlf_AT Time I|q_.DO ARRIVAL 0ATE NOV _1 1964

HH[LIOIENTNIC CONIC

NL J51 .31 LAL -,00

RP 107,54 LAP 3.33

RC J91.)13 GL -1?.I5
PLAN[T_ENTRIC CONIC

C5 E4.1Jl Vt_ 4.011

LNCH AINTN LNIH Time

IO.DO I 31 55

_,DO IT I 10

Ill,DO I 4I 14

IDO.OO 11 II _1

110.OO 10 _ 40

110.OO 10 53 34

OlITMK( 5SO,It_

AlL 13t.I3 VL tS.il_l GtL S,5I AlL IS,ST NCA £Tt.ll IRA

15S.t5 vP 34.117 _,_p IS.It AZP IO.SS Y_. 115._4 T_P

GP -4.43 ZA_ t4.13 lap ITS._NI ETI L_I.?5 ZA[ Ill.ST EYE

110,11 ECC .£7111 INC 3,3736 vl _9.44_

84,05 _A tO,|9 AFO 153.14 Vl 05._4¢

IIS.SI ZAC 00.54 ETC 150.II C_P-IT?.9|

OLA -I$._ NAL 114._ lAD I_l.O VI[L It.O_ PTH t.ll V_P f,SiO OPA Y.Yl

L-I TIN[ INJ L._T |NJ I._ /NJ RT Ag INJ AZNTH INJ Tim[ POCIT TIN
ll$1.Sl -I.II II.S$ tl.tt lJ?,O£ 0 t t4 1£31.1

5SS|.T_ _?,04 t4t,lS 3].(HI IS,It 18 30 11 4731.8

loll,13 -I.N .L_ tl.lO 118.51 10 I_ 41 _01.1

• _4_.t0 M.II _l,4t 05.4? II.l? 10 50 40 444t.0

IA£T.O$ -13,01 340.H tl.Tl fiR.I] 11 _ 35 ttT.O

4TI4,St _,3S 1_0,13 )4,?1 TI.SJ _J 13 |0 4114,5
o/rr[m[NTIA_ ¢Om_[CTIOII

TO(-l.44TI TNA t,_00_ TCS-S._P_T _ I._IST

ROE .1105 RRA .l?lt NC5 -,14Jl F_AJ .0J_4_
FD£ -.t7£4 FRA .l?J? FC) -,571D_ liP JT450

00( 1.4141 MA l.lO?I IC3 3.1tSl FIP -404

NIOo¢CUlM [m[¢UT/ON _C¢_,RAIT

IGT 04?3,1 IGR 411,1 163 I|l,I

MT ,04T) W .0444 ITF ,tlt5

_IIG,0 ,q_$ ,OOOe _J3 .0105

_GI 54T4.0 _ 410.3 TN_ ._1

nAP 151.TT [CC 1.39eS

INJ _ LATINJ _ LONG
-5.1_ 11.79

II.31 _34.t8

-t,13 3S3.IO

_T.44 11_.9T

-8.T5 350.5J

30.41 191.16

_lJT OETERN|NAT|ON ACC_ACY

IT t_lS.5 8_ 344.5 SS _0T.9

CRT -,0001 CR$ ,14IT CIT -.9908

LSA 3081.I NSA 18#.S SSA 18.S

ELI _011.? ELI ]SO,O ALF 174,02



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LA_CN OAT[ NAY 17 IIHJ4 IrLIG_T TIN( ll0.00 AIRIvAL 0AT( NOv Z3 1164

m[L ZO¢[UTII| c CONIC

Ill. 151.31 LAI. -.00

lip 107. S'J LAP $.36

RC |I4.014 Gt. -IT.10

PLAM[ T_KNYI/¢ CONIC

C$ 14. 540 VIOL S.|$1

LmC_ AZ_YN L_ICN TIM(

IO.O0 • SO $3

10,00 IT • 13

tO0.OO 10 • II

100.00 18 )0 Z

|10,041 l0 S$ 54

110.00 IO J E

0It'[lINT] JL CC_C TIC_

YD1[-£.341410 TIIA /.SOl4 TC3-$,5541 IkOU l.lllT

RO! .$101 all• .1713 11¢3 -.Jill FAU ,OliIO

IrD( -.IO$$ IrNE .41IN Ir¢) -,•7411 lip IT5441

00[ Z.IOTe Ma Z.5£1'$ KS 3,5510 IrlP -_H_

Ol 41TIIK( 551.1417

1.40L _41.|3 VL tS.STT GAl. 41+3? IlL 115.44 N( Jk 1411,)5 114.1, 1141.54 rcc .141145 |NC

LOP 151.50 VP H,II? GAP 15.1$ A_P IO.T4 TAIL. 1415.541 TAP 15.415 /CA 415.$0 4PO

GP -4,$5 ZAL II.$S IAP ITS.4S (T| 811,141 Z_M[ 151,$1 (T Ir 115,40 ZAC 141.15 (TC

3.4414 VI 19.446

153.T1 VZ 35.134

_541.$| CkP-ITI.QO

OLA -14.041 IlL Ill,d4 IAO 41510,1 I_L II.LI_ PTH 1,141 •flOP

k-I TIN( INJ •AT IMJ + IMJ IT EIC IN+ XlTIY, IMJ TINI

II141.413 -1. f41 11,45 55.11 liT,03 41 II $

S$10.Sf E7.41f £41.11 10,11 14.11 141 NI S•

15411,411 -t.H .1t $$.15 Ill,S• l0 50 57

SO04.141 L_I).I? lIE.I• 40.Yl is.tr_l L*0 0 5i

JIM.30 -I).lY 541.14 31.IT ll|.13 II 11 41

44111,14 $1.tl 104.14 40.11 10.11 II II 30

MiO-COJNK [urCuTICN ACCuIIECY

I_T $_.41 I_ 4141.$ 8G3 ]!t.41

lilt ,OOB$ _ 0013 /TF ,411ST

Sill.• Ills -,0_I 113 .l13T

I_l 341£,41 _ 4141.3 TNA .04

41.4151 OPa l.tl RAP 111.I! [CC ].4SIS

POCET TIN INJ I L•T INJ • LCII0

1130.0 -5.07 11.?41

4Tl_.l Zt.411 •37,14

I_l,l -I.13 3S3.141

44t4.1 IE,041 !1t.35

I50.3 -41.41T 551.11

41141.£ 31,I1 115.55

M411T O(TtNIO|N_IT/ON ACCUWACY

IT 3001.1 IMI 350.? IS TOI.O

C.RT -.414140 CRI .41451 C|T -.ll4?

LEA 3104.41 ME• 171.41 IS• 17.4

EL1 $015.5 (LZ 151.3 ALF 1T4,04

LAII_IOH OAT[ NaY 17 lINi4 Irl.l_d_Y TIN[ 1411.1X) EIHIIv•L OAT[ NOV l| 1114

I'l(k lOOK•Till( (.Cll| C

11. Ill ,51 LAL, -.00

m" JOT.S# i.aP $,50

m¢ totS,TIM 61. -11.)0

PLAN(TO(KNTII| ¢ ¢GIII¢

¢$ £t,_Y VI, IL. $.411

LN<N JZlITI+ 1.14¢14 TIN[

IO.00 41 41 $

IlO.l_ IT 13 141

J00,OO 10 II H

100,00 141 41

I lO.O0 II III

llO.OO Im 41 31

OIrFIJN[NT|AL CCI_C TIN

yDIr-1[',?357 TRE 1.1N_3 tCS-$.14111 _OU i.IFSdl

.55£T INIA .lYl4 /1¢5 -.01?l IrAAj .01333

FD[ -.14144 IrftE .INIOO F¢3 -,._H)II liP 1?41IT

1104[ •.TSq41 ME I.liSS 1¢3 3,1154 FIND -5411

DO•ITAlIC[ Sill 3113

I.CI. IL"J4.t3 Vl. I$._PJI GAL T.J_ _J[L I$.31 _ II$.10 _ l141,1P (CC .11•415 IN(

L_ 1t1,75 VP M.lOI UP 141.11 aZP 10.15 TAt. 1411,17 TOP IT.ST ICE 414,13 APO

+P -4.15 IAL M,tl l/dP ITS.T! [Yl ITI.41 IA[ 151.3T (Y[ !15._1 ZA( 411.Sl (t(

3.5111 vl IB.448

|S•.•! v• 55.••1

15T.411 CLP-ITI.SI

OLE -14.71 RAI. I71.40 REO 413410.I vlr, l. II.171 PTH •.If VN@ 10.1415 OPE 41.13 IAP 113,15 [CC 1.1E5!

k-I TINI INJ •.AT ImJ _ lmJ IT AK IUJ AZMTN INJ lINK: PO¢IT TIN |NJ • L•T INJ • _ON¢

141M.14 -l.lll 11.410 $I.M liT.01 I 341 _ 1131.41 -5,11 II.E?

34H.M _.15 141._4 441.01 141.M II 43 IT 41141.4 IT,ST Z41.415

1$INI.05 -10.I$ .$I ST,TO 1141,17 10 141 5 tIHI.0 -41._E 555.E5

SJO0.Sl ILk.S? JP£11.$S 4S,H 15.41 10 I 15 4S40.5 IE,tl _|1.47

l•3f.Y5 -13.44 $441.13 )$,TS fll,Y$ II 55 541 413T.? -I.15 540.01

44171.3_ 35.57 107.44 4S.44 I_.10 Il 11 45 41Tl,I _1.11 111.51

NI41-CO_WI[ (ICAJT|CN ECCUIIECv M411T O[T(m41_TlOel ACCURACY

I_t $415.41 _dl 411,1 1_3 1141ol IT 5031.4 M 350.I IS T03.1

it -,0tli _ -,Ollt 41TF ,fill CAt -,Ill? CRE ,14•5 tIT -,1155

I_l $$01.3 _$ ,0015 113 -,411411 LIA 5155.41 MIA IP4.41 I$• 16.5

II_| 54415,41 I_ 4If,0 YlqA 1?1.41T EL! 5051.41 (kl Ill .T ALF 174.415

_l_CN OAT[ MAY |7 11_4 FLIG+IT TIN[ lt•.00 aRfflVAL OAT( NOV _7 1164

_(k|OC(NTN_C CClOIC

RL 151.51 LAb -.00

#P lOY.lO LAP 5.31

IC lit.45• GL -$5.11

P_A_TOCENTNIC CONIC

C5 $1.Yll VHL 5,T_1

L_ •Z_TN L_C_ TIN(

IO.00 t _a 10

I0.410 It II 53

1OO.410 141 _Y •I

lOO.O0 IE 4t 13

liO.O0 li £? $

i)O.O0 tO III

OiFF(R(NTIA_ CCI_tKCTJCNI

TO[-l.I?lt T/A $o1150 TC_-1,41_41 41_J l.lllT

FO( -°?041 FNA J.41145 F(5 -,)Ll141 41it ]?574

eo[ •._OIE MA $.££411 41C3 1.415?t Flip -57T

0|ETA_OC( 548,153

L_ f3E.I) v_ 15,1741 GAl. I.II AlL 415.5| _A 14141.14 SMA 111.411 (CC .541559 INC $.SI5T vl Zt.443

L_ 165.4141 VP 31.Tit GAP 11.411 AlP 411.1I TAL 1_.541 TAP I_.ll RCA I•.IE A_ 155.14 Vl 55.•ED

GP -4.15 ZA_ 55.414 lAP IT5.15 (TI _7,44 ZA( 151.55 (T( 113._1 ZAC tZ.IS (TC _57.6_ CLP 1?9._1

Ol.A -15.1P NAL ITS,ll REO 454.3 q_L 11.4|4 PTH 1.14 VOtP 10.554 0PA 5.11 R•P iSS.T_ [CC 1.5586

L-I TIN( |NJ •AT INJ L_IIG INJ RT A41C INJ EZ14TH INJ TIN( PO (iT TIN |uJ _ LAT ]NJ _ LONG

14140.40 -41.01 19.03 41.11 1141.13 9 55 1 1140.4 -5.40 IJ.Mi

5475.04 _41,1T 153,04 51.14 4141._I 11 50 441 4175.0 •7.74 •44.4_

1104,10 -10.4l 1.0| 41.1l 1141.i41 11 • t 1004.1 -6.57 354.33

51415.t41 It.?T 131,?l 51,ll IT.IT Z0 I5 59 45415.1 •9.06 •••.IT

14441.1E -15.415 54T.|41 40.10 111.5T 11 51 |l 14t,• -_.57 5441.T41

4114._41 35.?I I|0.?_ 50.411 14.01 _1 $? 55 4514.5 5_.5_ •01.69

M|0-COURSI[ (mrcuYICN ACCURECy M411T O(T(RNINJITION ACCU_IACY

lOT S•411,5 SON 40T.5 SO5 114.0 IT )055.5 IR 560.1 SS ?04.0

S417,4 if3 .0011 R13 -.41315 LIA 5|51.• NIA 177.1 IS• 15.6

SOl $4411.5 41GI 401.5 THA I?l. Tl (LI)0T•°_ EL• 151.5 ALF 174.01

I++lO£11_l (:lAy( N•Y |? lIH_t rLl_T TIIK !14.00 A_iVAk 0AT( NOv •t |It4

H(L|O¢[NYI|C CONIC

IL 1|1.31 LE_ -,00 L_ 131,15 VL

IP lOT.I• LAP 5,H LC_ ill.l• V_

RC |tI_.0tHP GL -J$.14 GP -4,0? IEL

PLAN(TO¢(NTIJ¢ OGIIIC

C5 _OI.Itl K 41.054

L_eC_ AIMTN k_eCH TIN(

41O.O0 41 31) £3

SlO.O0 |T 15 35

|00.00 ]0 51 •

100.00 141 53 $?

110.00 II •0 Sl

|tO.OO 19 15 IPI

OIFr(II(NT/AL ¢OItI[CT|CN41

T01-$.0553 TNE 5,41057 TC5-1.5041 41_ 1.11??

no( .51|I ImA .J4150 _¢3 *.04115 _EU .01013

FO[ -.?1 T5 _NA 1.O411 FC3 -,IH5 lip 17141

I0[ 5,05TI MA $.10?• 1¢3 1,50541 Fit -5041

011TK[ $TI.I11

I$.I_ll GEL I,O1 EZL 15,11 14CA 111.041 SlOA I141,?S [¢£ ,31543 1_

M.T_I GAP ITo41 EIP 11.50 TEL 1541.13 TAP 90.411RCA E|.55 APO

33,1| ZEP |?S.II (T41 IH,03 Z/d[ 131.31 IT[ 1413,041 ZMC II.?i (TC

3oS_|_ VJ •t.446

155.17 V• 55.•J3

1ST.•0 CAP ITl.tt

OLE -13.75 #K ITf,lO REO 41_.4 VIA |l.STl PTH 1._8 V_P 10.f|410PA 4.41 RMP 16T,II (CC 1.605_

L-| T|l_ IN,/ LAY |NJ LO_NG |NJ RT Ell(: |NJ EZllOTH lNJ T|14[ POCET TIM |NJ ! •AT |NJ • LONG

|4131,|5 -41,4| ]41._ 4?,4| |ll.411 |0 10 |5 |_51.| -5.?? J•,15

5510.43 _,31 lot,)0 141,55 141,t41 |l 5T 55 441J0.5 •l,01 •47.71

J41|?,50 -|0,#5 J,74 441,(MI |!41.05 ]| 141 0 |O|?,T -?.00 555,05

$£30.11 II1.17 I54,tl $1.$3 11.411 _0 15 T 4150.| £1.40 ••S.••

14t4.50 *14,._1 341,03 44,1k_ 111.33 |_ S _3 8414.4 -10.13 541,5_

44154.10 33.17 !15.417 $1.11 15,11 II 41 6 4551.I 33.05 •04.t_

N|0-C_I_ [X£¢UTI_ A¢CURMCY M41|T 0(T(RNINAT|M ACCURACY

IGY 3471.? _ 40_,I JIGS Ill.l 5T 5011,_ M 5_4.3 $$ ?Oe.O

JHIT -.]0tl0 NNf -,|051 NYF .137| CRT -.41415| CR$ .41451 COT -.9t67

I_l 3411.5 1_5 .O011 N13 -.13T1 LIA 31541.41 NEA 17t.5 $$A 14.?

IG| 54T41,41 _ 3_,41 THA i71.54 ILl 50T41.5 (LZ |?0.0 •LF 175,t8

1'030



JPC. TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. f, 1964)

LA_*4 0-T( may 17 liNi4 FLI_T TIIK I|11.00 llllllyAI. 0all[ I)[C ! 11t.4

I_EI. IO¢(lI111 i ¢ (C_IC

IlL iS1.31 LAk -.IX)

ffp 107.0,1 LAP ).3@

lC Z00.?Z4 GL -14.5e

ffLAN! ?O(EiYff| ( Clan J (:

C$ 41 .ZSg WSL li.4Z$

LN(J4 &ZIITN L.NCH TIN(

I0.00 P 93 I

I10.00 ST $Z t3

100.00 11 5 30

100.00 10 t _3

I10,00 11 $) 41

Jl0._0 I0 )0 $4

01r_'(illN r Ill. ¢olm[¢ y Io_

T_[-3.1117 lid 4,0010 fC$-I.ll_l IJ4J 1,B$

• 401. q HJ ,1551 I(:) -.04it} lrA4_ .00_J7

FD_-.YSII fiJ 1.1111 F¢$ -.!011 t1_ ITITT

IO( 5.ill? HA 4,0110 IC3 t,1_0_ IrJp -_11

OllfAi_( 575.140

LOL 131o11 YL 15.105 GIL SO.It IZL t$o74 PICA t15.51 I_J !10.50 (CC .31415 1_ 3.7404 vl 10.441

LOP 171.41 vP N.l_ll lip ll.lO AlP II,lO Y,t4. 157.$1 lAP It,IS #CA IO.GI IPO I$1.15 vt )$,f04

GP -4.DO IlL 50.75 llP 175.11_ IF.IS t45.10 Zld[ 131.tl It1[ I15.00 ZlC 15.$1 [lrc tSY.15 CLP I?1.11

0LA -11,11 NIL 110.44 IAO 45t_1,4 V(L 11.T5£ PYH ?,St VNP 11.358 OPA 5.$5 RiP I?O.LM (CC I.l?tO

L-I TIN( |tIJ Lilr ilIJ _ JlIJ liT AK ZNJ lZlaTN INJ TIM? _ CIT TIN INJ p LAT INJ 1_ I,.celr.

ilt?otl -l,|5 10.11 51ol4 111.15 JP 14 I? Ill?.| -6,t? 13.14

5514.4l tl .ll 151._ I! ._ II .lO II 5 I 4tt4.5 tl.t0 150 .It

1154,47 -Jl._i t,?0 51.0l ll?,15 1J 31 45 1034.5 -?.55 $55.ll

5175.17 Zt,lf t31,lJ 11.41 10,SI _ 30 37 4175.l It.IS !!t,39

1413,|5 -15.05 341.01 41,|5 ltJ,0t It 1t 3l 005.1 -1O,ll $41,55

4J_7,19 _4+11 tiT,|? ll|°_14 J?,_0 tJ 54 1t 43tT,} )_1,44 t07,99

lilO-COIMl_ [JI¢4/T|ON ,tC_Jil,tCy _llllY O(T(meIN.tTIGN ACCU411CY

IGT 54N.5 I_d8 _1,5 1_3 108.5 5T N14.1 M 3iS.I'll ?00.3

HT -.1507 _1_ -.1433 ITF .9419 C_T -.1110 Cll .1447 ClT -.997l

I_ 5410.4 113 .00_1 iJ) -.till LIA 315Y.t NIl lllO.? IS; 14.0

IGI Silt,l IGI 311.0 TN1 1?1.57 ELI &Of?.? ELI 171,5 ALF I?q.15

LAUII¢_ OlY£ Nlv ST fINN fL|f_Y TIM( I00,00 l_hl|VIL OAT( O[C | |9&4

M[L/O¢(NTRIC CCWI¢

NL 151.$1 L_ -.00

_P !07.6? L_P 3,)6

PkINgYOCENTNIC CA_IIC

¢3 19.O?1 v_ t.13l
L_C_ Iz_?_ L_H ?IN(

t0,00 10 S 40

t0,00 JT 31 541

100,_0 11 IT 44

100.00 11 I 31

IlO,OO Jl 3 _3

|10.0_ I0 M 14

I,,OL I_I.13 VL iS,l|0 IlL II.II _IL 13.1| H(X tit.5| I_l

L(_ IT4,?3 VP 31.1540 G_P J1,1_ /_P 11ol3 ?AL 155,13 Y_P

GP -3.t3 gal. dl.44 lAP 1T5.14 ITS !$$.14 _A( 13_.17 IT[

I11.14 (CC .3_ill ik_ 3.8139 vl lt.4a_

14,|0 K_ ?J._O APO 139.01 vt 35,115
I11,111AC 13.15 (g¢ 154.tl CLP 17?.31

DLA -11.41 i_ 181.1_ 140 I_II,Y _[L 11.913 PYH 1.31 YHP 11,Ttl DPI t.li
L-I glR |NJ _Y |NJ _ |NJ RT AIS_ INJ dlWtN INJ fiN( _O¢IT TIN

lilT,J1 -10.55 t1.76 51.1t 1|1o44 I0 3? l 1117.5

54_?,04 ll,ll lil,l_ t1,_ t3.15 11 11 t3 5007,0

Jill.IT -11,01 $°17 iS.41 117.51 11 45 11 1054.f

5511.t0 It,II 141.11 el.)1 It.tl IO 31 ? 4714.9

_037,35 _.iI _,_ 1t,41 I1.15 tZ t 11 4437.4

01trlilmf1_k (OIIIIC?IOMI

Y01-3,1511 ?la 1,440P ?C3oI.|I_I I_ 1.I|$3

tO( ,4315 lllll ,1445 NC$ -,031t F_U ,0014t

_n[ -.7414 rna 1.1_ r¢3 o.15TS II_ 1?_3

IO! $.3173 Ma 4,1435 IIC_ I.IHI FIk e -354

Ni0-ODMItI_ (IECSITICI4 ACCUII&C+

l&? 14$1.1 1¢_ 110,4 I_$ 105.1

lllIT -.1135 _ -.il41RTF ,14IT

5445,7 1_3 .00D0 113 -.9697

I_I 5151.5 I_ 313.0 7HA ITI.Z0

RiP 171,45 [CO 1,74_t

|NJ Z L_? IMJ t L_G

-l.91 14.95

tl.3O ZSI.D3

-l.t£ $5?.1J

tt.�l 13Z.49

-ll,l) 3_.73

35.71 !11.08

(]lilt 0(T(_|KITION _CCU41CY

IY _ilf,3 INI 311.0 ll 711.5

_lT -,1715 CRI ,1459 (IT -.ll?+

LIA 3147._ MIA 111,_ Ill 13.3

[LI _014.5 (Lt 174.t AL_ i?3.1J

L_UiICN 0iT( Nl¥ 17 1N4 FLIf_? TIM( _t.O0 IIIIV4L OfT( O(C 5 1il4

H(LIOCg_TI|¢ CONIC

tL 151.31 LiL -.00

_P 107.70 _dP 3.33

NC tO$,l_Y G_ -IS.l?

LNCJ_'I _ZNTN LN(H TIN(
_0.00 l0 1l _t

10.00 17 45 33

100.00 11 tO 4S

100.00 19 11 I_

11_,00 11 1411

liD.00 lid 45 tl

01FFINI[NfJIL CO_[¢YJOMI

YOE-$.SZl_ ERA 4,1105T ?¢5-1,4|91 _ 1.1415

_[ -.?114 FRA |,t431 F{3 -.1115 lip 1711|
ll0( _.560t M1 4.5J075 8C5 I,iL_IO F&P -_44

0IITINC[ Sl4.?tt

L_ 131.13 Vk 15.0t5 GIL 11.41 IZL |3,ll _(l 50|.71 114_ 1|1.0! [¢¢ .34|$? I_C $.lttS Vl £&.444

LOP 177,97 VP 31,107 GAP 1|.15 /ZP |t+OI Ilk 154,44 TAP N.J3 ICl ?t,7_ APO 159,t& Vl _S.ll&

GP -$.1? Ilk 41.tl Zl9 114.74 (fi I_l,?f Zl( 131.05 [f[ fit.it ZAC 14.51 (TC £56.71 {LP 174.43

OLA -|1.17 ilk 185,07 RA0 ISel.| VI[L 13.Z0? PYN Z,41 VNP |t.30| DPA 1.77 RAP 174.85 [CC 1,8734

L-! TIN( |NJ LAT |NJ LOMG |NJ NT AI_ |MJ A_4TH [NJ TIN( _0CIT TIN INJ _ kit INJ E LONG

1910,57 -J|._ t5.01 i0.44 11|.17 10 41 41 1310.$ *?.11 lI.JI

5147.M t?.l? Zt5,l? ?1.11 |l.14 J_ 1| dJ S041,0 tl.}l tS?.Ot

ll?l.5| -It.?& 5.14 5l.i5 117.t? 11 $6 4l 1071.6 -I.00 359.4&

5355°1| Zt,tl_ 144,111 ?|ol't |3,77 Z0 45 3} 4?55,t 19.ll 155.41

15_._0 -14.14 351.79 §?.It 1_,11 IZ dl 41 |_.t -It. S4 345.10

_?l.35 _,11 115,_4 ?i,S0 II.ll tl 10 4 1475.$ 33.ll 114,10

NID-_40UN_ [IICUT|(_ _CC_IACY _QtIT D[TEBINATION ICCU_ACY
IM;Y 5431.$ I_R _M.O IG3 103.4 SY !lOt|,l M $40.0 15 ?15.3

M? -,1317 I -,IZ51 17F .t511 CNT -.t?15 CNI .14?1 CAT -.99T9

I_ |14l,I IIl_) -,_1011 R13 -,|51_ LIA 5119.3 Nil 191,Z Ill II.l

I_I 545t.0 _ 3?3+0 TNA IP|,04 ILl _045.1 [L_ !75,0 ALF 173.99

LIU_H 01?( Naly 17 1944 FLI_d_? 7|N[ 104,_L1 IRRJVIL OAT( OgC 7 1984

_[LIOC[NTRI¢ ¢OIJC

IL 1Sl,)1 Llk -._
m" 107.73 _IP 3.tl

RC !'05,414 GL -IZ.(kt

_IN(TO¢(NT_I¢ ¢ON1¢

C$ IO.441 V_ T.?97

Lk_ A_N?N LNCN ?IN(
10.00 10 Z| 55

llO.OO I? St 1|

IDO.0D JI 31 40

100.00 I| 13 1

110,00 II t5 44
IJ0,00 I0 gl _3

DIFF(II_NTII_ CGW_CTIGNI

70[-5.7154 TNA 5.3'1tto TCS-I,H03 8A4J 1.11OI

RO[ .49?3 RR4 ,113Z RC3 -.01|4 FA4J ,00007

FO( -.?101 FNA 1.3111 _C3 -,04_? 011_ lye&

IN)? $.7415 Ml 5,4001 6C5 l.Ht4 FIP -33?

01$TANC[ _I.8t0

_O. I_I.I) V_ _5.0]_ i+IL I|.TO all. I_,01A(J _05.01 III+ II?.I0 (C( .31391 IM( 1,0071 vl tP,_!
LOP _11.11VP 31,317 Gap 10.10 AZP IIJO T_, 153.11 TaP tl.it _cl 74.11 IPO 114.|? V_ 35.176

GP -3,|| ZAL 44.1| ZAP J?4oJl [TI 1Jt.71ZA[ 131.S0 [T[ Ilt.73 ZIC |5.10 [TC 151.5_ CLP 175.5_

OLl -1t.15 RA_. 117,15 NA0 ISt_,l V_L 13.411PTH t.47 _ IZ.|71 OPt .1| N&P !?t,77 [CC 1.99t0

L-I TIN( JNJ LJIT JNJ _ |lIU IT AI_ JNJ aZNTN JNJ TJN( 9OCIT TJN INJ £ LIT INJ _ LONG
1131,11 -11.01 14.11 |4.5t !15,14 10 5| IZ 1531.| -I.4] 17,76

Sl4T.13 £?.1_ 114.51 75.71 H.04 I| 16 5| 5017.1 _i.l? _51.19

17115,31 -|},Sl |,*7t I).7t I11ot| Jt ? 6 J105.4 -I,IT 359,9?

55t5.17 1_,47 _47.13 73.11 _5._1 _ 55 t 47_3.9 19._9 _3t.36

!557.10 -17.1_ 355._5 11.53 I1t.?? 11 51 41 t57.| -I).53 34i.63

5114,0t; _4.03 _!1._ TI.37 |3o1'0 Zt 17 47 43J4,J 34,|t ZJ?.04

M|0-COuIII( [II:C, UT|(:N _CC_ff&CY CXIS|T O(Y[m_l_tTIO_ l¢¢u_*¢y

14;7 5401.1 N $?7.$ IG3 ID0.1 IT 3004.1 M $16.& $$ 7Zl,S

_Y -.L_IIT RRF o.L_t RTF .|515 CRT -.I?_0 C_I .#4|Z CST -.9_Z

IGI S411,1 ll_3 -.0015 NI_ -,|515 LSA $10t,$ MIA 180ol $$A ll,t

IGI $401.1 I_R _1.| TNI 171.8T (LI 3021.0 (Lt 174.6 &LF 17_.8t

1'031



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

L4UNCN G4TE NAY 17 J964 fLIGHT fiNE 206.D0 ARRIVAL 0ATE 0EC 9 196J

HELIC_ENTR|C CONIC

RL 151,3| LAL -.O0

RP J07.76 LAP 3.2)

RC ZOT.DOZ GL -||.97

PLANE T(_CENTRIC CO_]IC

C3 69.6}6 VHL 8.343

LNEH AZNTH LNCH TIME

90.00 JO 36 40

90.00 17 38 3J

100.00 11 47 19

lO0.O0 19 29 53

110.00 )Z 34 I|

IJ0.O0 20 39 Z9

0)STANCE 392.607

LOt. 236.13 VL 25.0|0 GAL 15.10 AZL 94.J| HCk 308.25 }HA IJ7.$8 CCC .38026 |NC 4.1105 YJ 29.446

LO_ |84.45 YP 36.329 GAP 21.88 AZP 9Z.33 TAL 13J,85 TAP |00.J0 RCA ?Z.87 APO |62.29 V) }3.|66

GP -3.T6 ZAL 42.46 ZAP 173,40 [T$ 213.86 ZA[ )31.70 IT[ |82.85 2AC 83.66 ETC ZS6,38 CLP 174.57

OLA -)6.95 RAL J89.08 RAO 6369.3 V[L I).8Z0 PTH Z.SZ VHP 18.498 OPA .00 RAP 178.87 ECC Z.|460

L-I TIN( JNJ LAT ;NJ LONG ;NJ RT AS( |NJ AZMTH IN) TII_[ PO CST TIN |NJ Z LAT IN) 2 LONG

1966.07 -12.67 26.33 68.6Z 1|S.44 Jl 8 Z6 |]66.1 -9.34 )9.43

3724.)| 27.42 271.19 BO.Z8 97.33 |9 34 13 S|24.3 28.16 262.60

1734.86 -14.48 8.3Z 87.81 116,44 lZ 18 |4 J134.9 -10.82 ),65

3430.76 29.2| Z49,83 80.33 96.67 Z| 0 24 4830.8 28.82 24).10

|387.98 -|8.64 333.10 83.3Z 119.19 J3 0 40 968.0 -14.80 346.30

5130.40 33.88 2Z9.11 81.09 94.86 Z| 23 Z0 4330.4 34.18 2J9.88

ORBIT 0_TERM|NATIC_I ACCURACY

ST 2974o9 SR )64.9 $S 730.0

CRT -.8783 ORS .8918 tit -.9983

LSA 3079.6 NSA 178,Z SSA 1J,3

ELI 2992.) EL| J73.Z ALF JT3,84

OlFrERENT|AL (OqRECTIONS

TOE-3.9|23 TRA 5.929J TC3-1.1397 BAU 1.061|

ROE ,3298 RRA .09ZZ Re3 -.0133 FAU .00483

FOE -,80|4 FRA 1.3857 FC3 -.0601 BSP |?8|3

B0E 3,9482 BRA 3.9Z99 BC3 ).|398 FSP -329

HID-COURSE EXECUTION ACCURACY

$GT 5380.3 8C_ 370.4 SG3 96.6

RRT -.3273 RRF -.}lZS RTF .96J3

SGB 3393.0 RZ3 -.0039 R13 -.9619

SGJ 5381.6 SGZ 349.9 rHA 178.?0

LAUNCH DATE HAY J7 1964 F"LJGHT TJNE Z08._D ARRIVAL GAtE 0EC 1J J964

HELIOCENTRIC CON|C

RL 15).3I LAL -.00

Re J07.80 LAP 3.|6

RC Z0#.5J7 GL -11.33

PLANI[TOC[NTRIC CON|C

C3 RO.}R3 VHL 6.966

LNCH AZHTH LN_.H T_f_

90.00 IO 43 8

90.00 16 5 30

JO0.O0 J| 54 45

lOD.O0 J9 36 34

110.00 1Z 41 34

1J0.00 Z| 6 |3

OJSTANCE 398.023

LCX. 236.13 VL Z4.969 GAL 16.64 AZL 94.ZZ PlEA 311_48 SNA 1]7.37 (CC .3984)

LOP |S7.68 VP 36.491 GAP 2_.03 AZP 9Z.80 TAL 1_0.?0 TAP 10Z,18 RCA ?0.6|

GP -3.?) ZAL 40.76 ZAP 172.39 ETS ZO9.00 Z4E J31,43 ETE 182,36 Z4C B6.ZO

OLA -|6.99 RAL 190.83 RAO 6369.6 VEL |4.Z03 PTH Z.59 VHP |4.|98 0PA -.87

L-I TIldE IN) LAT |NJ LONG IN) RT A$C |NJ AZMTH IN) TJ_ PO CST TIM

)997.89 -13.79 Z8,ZI 7Z,3| )14.98 )l 16 Z6 |397.9

3?39.3/ Z7.09 273.?0 84.60 98,$7 19 4| 29 3159.3

1766,80 -13.44 10.41 71.69 ]13.92 12 24 12 1166.8

346S.63 28,90 232.39 84.90 97.98 21 ? 39 4863.6

1620.)6 -)9.69 336,99 69.40 1)8,52 13 8 34 1020.2

516_.04 33.65 231.79 83.60 96.4_ 2Z 32 40 4985.0

INC 4.22ZB VI 29,446

APO |64.1_ Y2 33.|59

[TC 236.?Z cLP 173,_8

0/FFERENTIAL CC_RECTZONS

TD£-4.JZ44 TRA 6.3006 TO3 -o9306 8AU 1.0001

ROE .5639 RRA .0670 Re3 -.DO93 FAU .0033Z

rOE -.8256 FRA |.4667 re3 -.0379 BSP )7589

BOE 4.J626 BR4 6.501Z Be3 .9_07 r3P -329

NZ0-COURS£ EXECuTXON ACCURACY

SGT 5348.2 $GR 363.9 SG3 96.4

RRT -,3743 RRF -,3580 RTr .9660

SGB 5160,3 R23 -.0054 RI9 -.9660

$G1 5349.9 SG? 33?.0 THA I78.34

RAP |80.92 ECC 2.3Z29

|NJ Z LAT IN) Z LONG

-|0.3J Z).26

Z|.O0 Z65.15

-1|.83 3.48

zg.?| Z43.68

-13.73 350.11

34.J7 222.58

ORBIT OETERMJNATJON ACCURACY

ST 2940.7 SR 360.6 $$ ?40.9

CRT -.879J CRS .8348 CST -.9967

L$A 3049.0 N$A |7_.4 884 |O.T

ELI Z937.8 EL2 170.9 ALF 173.83

LAUNCH OkT[ N4f |7 1964

HELIC_ENTRIC CC_llC

RL 15|,3) LAL -.00

AP _D7,83 LAP 3.09

RC 210,01D _L -)O.TO

PLANt[TC_ENTR)C CONIC

C_ 93.300 VHL 9.6_9

LNCH AZMTH LNCH ?1ME

90.00 10 49 ZO

_O.OO )_ 12 7

)O0.O0 12 0 36

J00.00 )9 43 lO

110.00 )2 47 49

)10.00 21 12 46

FL|GHT TIME Z)O.O0 ARR|V4L GATE OEC 13 1964

0ISTANCE 396.980

LOt. Z36,13 VL 24.931 GAL 18.32 AZL 94.33 HC4 514,T0 S_A 11?.17 £CC .418T3 IHC 4.3468 VI 29.446

LOP 190.91 VP 36.453 GAP Z4,35 AZP 99,06 TAL 149.67 TAP 104.37 RCA 68.13 APO 166.23 V| 35.143

GP -3.66 ZAL 39.27 ZAP 173.67 [TS _04.94 ZAE 131.14 [T[ 162.47 ZAC 66.T3 ET( 236,11 CLP IT2.32

DLA -18.97 RAL 192.46 RAO 6569.6 VEL 14.651PTH 2.65 VHP 14.965 0PA -1.72 RAP 182.9Z ECC 2._356

L-1 TIlqE IN) LAT |NJ LONG JNJ RT A$C |HI AZMTH IN) TIM_ PC) CST TIN |N_ 2 LATJNJ Z LONG

2032.06 -14.76 30.Z4 76.24 114.46 11 23 12 1432.) -11.34 23.Z4

5791.84 26.74 276.01 66.72 99.68 19 48 39 5191,6 ZT.Sl Z6T.51

)aO0.91 -16,43 12.44 73.43 |IS.3| 12 30 59 1_00.9 -IZ.90 5,44

3496.22 26.5? 254.76 89.06 99,18 21 14 48 4896.2 29.33 246.09

1654.14 -Z_.79 359.02 73.14 11?.77 13 13 23 |034.) -16.91 332.05

_Z17.73 33.37 234.30 89.90 97.89 2Z 39 46 46|7.6 54.10 225.13

DIFFERENT)AL CCIq'RECTION$

T02-4.3493 TRA 7.1Z36 TC3 -.739_ _AU .9224

R_E ._999 RRA .0371 RC3 -.0064 FAU .00L:_34

FOE -.8523 FRA ).3370 rC3 -.0189 BSP 17443

BDE 4.3904 BRA 7.|Z3? BC3 .7395 FSP -514

MZD-COUR_N[ EXECUTION ACCURACY ORBIT OETERNINAT;ON ACCURACY

SGT 3311.7 SGR 356.6 $G3 94.2 ST 2900.7 SR 333.T _S ?34.4

RRT -.4213 RRF -,4040 RTF .9706 CRT -.6803 ORS .65T6 CST o.9989

}GO 5323.7 R23 -.D071 R13 -.9706 L$A 3013.3 NSA 171.9 $SA |0.|

3G1 _3|3.9 SGZ _23.2 THA 17_.57 ELI 2917,6 (L2 167.7 ALF |73.62

LAUN{H DATE _AV 17 )964 FLIGHT T|I4( 212.O0 ARRIVAL O_T[ DEC 18 1964

_ELJOCENTRIC CONIC

RL 1S).31 LAL -.DO cOL 236.13 VL

RP 107.87 LAP 3.00 LOP 194.|4 VP

RC 211.482 _L -10.08 GP -3.62 ZAL

PLANI[TO¢ENTRIC CCINI1C

C3 10B.93Z VHL |0.43?

LNCH AZNTH LNCH Tl_

90.00 ]O 54 11

90.00 18 18 41

_DO,O0 )2 3 S4

100.00 |9 49 39

J|0.00 12 32 54

310.O0 21 19 6

G)FF(RENTJAL CC_R(CTIONS

TDE-4,6OO3 TRA 7.7939 TC3 -.3697 6AU ,6297

RDE ,6370 RRA .00Z2 Re3 -,0048 FAU .00043

FDE -.8B43 rR_ ).6336 FC3 -.0036 86P 17420

BDE 4.644_ BRA 7,7939 8C3 ,3697 FSP -_06

DISTANCE GO1.364

24.694 OAL L=_.19 AZk 94,49 HCA 317.93 SIVA 116.98 ECC .44134 INC 4.4633 Vl 69.446

36.417 GAP 23,83 AZP 93._3 TAL 148.18 TAP 106,?| RCA 6_.33 APO |66,6_ V| 3_.332

37.94 ZAP 170.66 ETS Z01.31 ZA( I10.73 ETE 182,38 ZAC 87.24 ETC 236.0Z CLP 171.39

DLA -16.66 RAL 193.89 RAD 657D.) VEL |3.173 PTH 2.72 VHP |3.8?40PA -2.34 RAP 184.84 (CO Z.7927

L-I T|N_[ ]NJ LAT IN) LONG IN) RT A$C |NJ AZMTH |NJ TII4E PO CST Tl_ IN) 2 LATINJ Z LON_

2068.33 -IS.77 32,43 79.?9 113.63 |1 28 40 1466.3 -12,42 23.36

3821.56 26.36 Z?8.1Z 9Z.$9 100,67 19 $5 42 3221.6 2?,39 269.66

)836,93 -17.48 14,61 78.99 114,64 12 36 31 1236.9 -14.0] ?,54

5328.21 28.23 256.92 92.9? 100.27 ZI 21 47 4928.2 29.36 248.30

1669.69 -Zl.90 1.16 ?6.72 116.93 13 21 4 |089.T -)6,)) 354.)0

3248.21 33,06 236.62 93.94 99._3 22 46 37 4646.Z 33.96 22T.S)

NIO-COUR_d[ ExECuTION ACCURACY ORBIT D[T[RNINATION ACCURACY

SGT 3271.1 SGR 349.8 SG3 92.2 ST 2839.8 SR 349.7 $$ 7T2,2

RRT -.4694 RRF -.A3)$ RTF .9749 OR1 -.8826 CR$ ,8619 CST -.9990

$&8 $ZSZ.? R23 -.008? RI3 -,9?49 L$A 2978.) _$A 167.4 $$A 9.6

SG) 3273.7 $G2 308.? THA 178.21 ELI 2_76.5 EL2 163._ 4LF )79.82

Z037



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL l, 1964

LAUNCH 0AT[ NAY 17 1964 rLJ_qT TIM( Z14.00 ARRZVAL 0ATE D(C 17 1964

NFLIOCFNTRIC CCIqIC 0JSTAN_ lr 103,.027

RL 151 .51 LAL -.00 LOL 256.1_ I VL 14.858 C*AL 22.2T AZL 94.64 HCA 821.J5 SIAA 116.80 rCC .AEYZ6 INC d.64Z4 VI 19.446

lip 10Y.90 LAP Z.91 LOP 197.17 VP 3,8.382 GAP 27.3,4 AZP D3.$2 TAL 148.08 TAP 109.13, RCA 62.Z3, APO 171.3.8 VZ 3.5.170

RC 11Z.93Z C.L -9.AY GP -3,.3,B ZAL 11o79 ZAP )19o$5 (tl lfNI.SB 2A( J_O.Z? [1"[ 11Z.28 ZAC 87°?3, F'TC 155.95 CLP 170.17

PLANE TOCFNTR ] C C(_4 i C

C3 127.991 VHL 11.3,13, OLA -18.73, RAt. 195.14 RA0 $570.4 yFL 13,.?|)O PTH 2.80 VHP 16.984 0PA -$.$$ IQAP 186.68 (CC 5.1064

LNCN AZNTH LNCH TIN( L*| TIN( INJ LAT ZNJ LCNG INJ RT ASC INJ AZNTH INJ T11_ I'O CST TIN INJ 2 LAT [NJ Z LO_IG

90.00 10 57 _HI 2101.48 -18.81 3A.75 83.14 113,.15 I1 3,2 46 1506.3, -13.55 27.6D

90.00 11 Z5 10 3,148.14 Z6.04 ZT9.99 94.20 101.55 ZO Z $8 5148.1 Z?.37 271.57

100.00 12 t 30 1174.11 -18.84 14.92 82.3,5 111.98 12 40 43, |Z74.? -15.15 9.76

100,00 18 3,e J 5555.Z0 27.19 259.96 94.$1 10|o2] 11ZB 3,S 4955.Z 29.15 250.16

llO.O0 12 51 4t ITZ1.57 -Z$.02 ).41 80.13 119.00 13, 25 3,3 1124.8 -18.53, 554.26

110.00 Zl Z5 14 5176.05 3,2.74 2_M1.?$ 87.69 100.44 22 53, 10 4676.1 3,3,.81 229.61

QIFF[R(NTIAL C(_IlliN[CTIONJ N|0-COt_S_ (XI[CuT|ON ACCURACY C_SIT 0(TERNINAT|ON ACCURACY

TOC-4.1757 TR& 1.5244 TC3, -.4175 8AU .?144 16T 5226.0 9_q' 3,43,.3, SG3, _0.2 9T 2815.5 81 3,42.? SS ?94.2

RO( .1?85 RRA -.03414 RC$ -.004| FAU-.OOI37 RRT -.5|74 RRI r -.4996 RTF .9790 CRY -.8154 CR$ .1685 CSY -.9991

FO( *.9217 FRA 1.7157 FC3, .0091 6$P 173,67 160 3,23,?.3, 11_3, *.0103, 113, -.9790 LSA 2940.9 NSA 161.1 SSA 9.0

10( 4°9224 _A 1.5145 9C3, .4175 FSP -3,02 SGl 5229.1 $G2 293,.6 THA 1?8.05 ELI 2131.8 [L2 258.4 ALF 1?3.83

LAUNCH OAT( NAY I ? 1964 FL|f_IT T|N( 21S.00 ARRIVAL OAT( 0(C ]9 1964

H(LIOC(NTRIC CONIC O|STANC( 1_3,.776

RL 151.31 LAL -.00 LOt. Z)4.J) VL ta.�Z8 GAL 24.60 A2L 94.82 H£A 3ZA.)? SI,*A J16.8A [CC ,A9132 |MC 4.BZZ8 vl 29.4J6

lP 107.94 LAP Z.91 LC@ _.3,9 VP 3,4.141 GAP 29.48 AZP

RC _14.562 GL -8.17 GP -3.54 ZAL 3,5.94 ZAP 1811,3,0 (T5

PLAN(TOC(NTRIC C(_iC

C3 151.427 VHL 12.304 DLA -16._0 RAL 196.19 NAO 851'0.6 V(L

LNCH AZNTH LNCH TIN( L-| T|_ INJ LAY

90.00 10 59 39 2144.37 -17,86

90.00 19 11 3,4 3,971.00 25.71

JO0.O0 1_ I1 41 1911.93, -18,60

100.00 20 2 13, 5571.?5 27.54

110.00 12 51 21 1714.62 *24.13,

110.00 21 3,1 3 53,00.13, 12.AI

OfF¥(R(NTJAL CORR(C?|ONI

Y0(-5.1783, TRA 8.)£$2 YC3, -.2117 8AU .5704

RO[ .7184 RRA -.083,3, RC3, °.D044 FAU°,00154

r0( -.8810 FRA 1,889_ FC3, .0_2 81P 17276

SO[ 5.2218 MA 8.3,23,6 8C3, .2818 rSP -296

83.5Ft TAL 147,59 TAP 111.94 RCA 58.?5 APO 174.53 VZ 3,5.107

196.04 ZA( 119.6? (T[ 181.18 ZAC 88.19 [T¢ ?55.90 CLP 168._4

18.515 PTH 2.88 VHP 18.037 0PA -4.08 RAP 118.42 [CC 5,4921

XNJ LCNG INJ RF AIC INJ AZ_TH INJ t|lv_ PO (ST TIN INJ _ LAY |NJ • LONG

37.11 84.28 112.35 11 3,5 15 13,46.4 -14.$7 29.98

281.3,9 89.S0 10_.28 20 9 15 5171.1 Z?.15 275.21

19.35 85.49 115.03, 12 43, 3,5 1313.9 -11.51 17.10

260.53 99._A 102.05 21 3,5 12 4978.1 18.95 ZSZ.O0

5,85 8_._2 114.98 1_ 28 45 IIS4.6 -20.51 351.53

240.59 101.1| 10|.50 21 59 24 4700.8 3,3.61 251.58

N_D-_(_U_8_ [X_CUT|ON ACCURACY _B_T 0(?[RN|NA T|ON ACCURACY

SGT 5176.3, 9GR 3,3,7.2 $G_ 88.4 ST Z?Q?.8 $R 53,4 .? SS 821.1

RRT -.3,63,3, _ -.5477 RTF .9827 CRY -.8889 CRS .8716 CST -.9995

SGE 5167.3, 123, -.0117 R1_ -.982? LSA Z�OZ.Z NSA 156.1 8SA 8.4

$61 5179.8 862 277.9 THA 177.88 ELl 2785.8 [L2 152.4 ALF 171.85

LAUNCH 0_T( NAY 17 1964 FLIGHT TJl4( 218.00 ARR|VAL OAT( D(C Z| 1964

HELIO_[NTIIC CONIC

RL |_|.)| LAL -.DO LOt. Z3,6.13, VL

N? 107.91 LAP Z.?O LOP 203.81 VP

RC 215.??0 GL -I.28 GP °3.50 ZAL

PLAN(TO_(NTR|C C_1_41C

C3 110.505 VHL 13,.A3,5

LNCH AZNTH LNCH TIN I[

90.00 11 0 I

90.00 Jl 3,7 51

lOG.G0 _2 12 18

IO0.O0 Z0 I 15

]10.00 15 O 19

]10.00 2| 3,1 3,3,

01rF(RI[NTIAL CORfI[CT_ONI

T0(-5.5|30 TRAIO.200t TC3 -.1110 8AU .)8_8

ROE .?630 RRA -.lAOO RC3, -.0053, rAU-.004ZO

F0(-1.0147 rRA 2.01'95 re3, .0297 BSP 17079

80£ S.Se_S BRAIO.ZOIG 8C3, .IS11 rIP -188

01STAttC[ IO5.355

24.799 GAL 27.2* AZL 95.03, PICA 3,Z?.58 SRA i16.49 ECC .52924 ]NC 5.0558 Vl 19.446

38.3,1t GAP 3,1.71 AZP 94.25 TAL 147.58 TAP I14.91 RCA 54.84 APO 1?8.15 V2 35.095

55.11 ZAP 166.82 (TS 193,.82 ZA( 128.94 [T( 182.07 ZAC 88.61 (TC 255.88 CLP 16?.39

0LA -18.19 RAL 197.02 RA0 8570.9 VEL 17.3,73, PTH 2._1. VHP 19.363 OPA -A.77 RAP _90.04 (CC 5.9706

L-I TIN( |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIN( P_ CSY T|N INJ 2 LAT INJ 2 LONG

118?.91 oj8°91 3,8.80 19.12 111.48 11 38 19 1517._ -15.83 32.48

601,81 21,43 !K14.99 102.45 102.19 18 47 53 1.8 26.96 296.65

1954.87 -Z0.17 21.81 88.3,8 112.08 12 44 53 13,54.? -|?.19 14.56

5598.)4 27.28 161.9£ 102.92 10_.73, 21 41 33, 4898.3 28.76 153,._3

1803.72 °15.23, 8.36 14.28 113.17 13, 30 33 1103.7 -21.79 .90

53,22.05 3,2.1Z 142.17 104.16 102.3,9 23 5 15 4?22.0 33.49 233.Zl

NZO-C(_tAq_ [RI[CUTZON ACCURACY 01817 O(T(RR|NAT|ON ACCURACY

$GY 5122.0 SGdl 3,31.6 SG$ 86.7 ST 2715.6 SR 3,25.9 58 855.6

RRT -.4128 _ -.5953, RTF .9_10 CNT -.893,0 CRS ,8770 CST -.9994

86._ 3,1)2.? 123, -.01_0 11_ -.9860 L$A 1861.3, NSA 149.5 SSA 7.9

561 3,128.0 8C, Z 261.9 THA 177.72 ELI 273,1.2 [LZ 145.9 ALF 173.87

LAUNCH OAT( NAY 17 I_d _LIGtAT TIN( Z_O.O0 ARRIVAL OAT[ DEC 13 1964

I'q[L|OCENTRIC CONIC

RL 1_1.31 LAL °.00 LOL 234..|3, VL

RP 101.OI LAP 2.51 L(Y' il)?.0} V?

RC 217.157 GL °1.89 G? -3,.45 ZAL

PLAN(TOC[NTR|C CONIC

C$ _11.9_$ V_4L 1A.728

Lm'.J_ A_NTN LNCH TIN(

90.OO IO 3,8 35

80,O0 II 43, 3,1

100.00 1£ 11 11

100.00 1"0 14 4

110.O0 1_ 0

tlO.OO 21 41 43,

OIFF[R(NTIAL CORNI[CTIONI

TD[-5.4809 TRAIl.iS48 TO3 -,0583, 8AU ,1850

RO( .8112 RRA °.2022 RC3, -,DO¢_i FAu-.DOgA4

F0(-I.0143, FRA _.1867 FC$ .03,77 88P 18_8

80[ 5.9415 MA11.15S4 8C3, .0569 FSP -284

0ISTAI_[ 101.429

14.774 GAL ]0.25 AZL 95._9 NCA 3,$0.80 S_IA 116.37 (CC .56657 |NC 5.2855 VI 29.4A6

3,_._8? GAP 54.30 AZP 94.6_ TAL 147.49 TAP 11_.29 RCA 3,0.44 AP_ 181.3,0 V2 55.0t2

)4_85 ZAP 105,34 [T8 191.85 Z_[ 128.05 (rE 181.95 ZAC 89.00 (TC 255,84 CLP 165.?6

OLA -15.?9 NA_ 197,81 RA0 8571.2 VI[L 18,581 PTH },04 VI.IP Z0.894 OPA -5,)9 RAP 181.51 ECC 4.5?00

L-| T;N( |NJ LAT |NJ LONG JNJ RT A�C |NJ AZMTH |NJ TIN( PO CST TIN |NJ 2 LAT |NJ Z LONG

1251,15 -19.97 42.53, 91,1_ 110.51 11 )5 4G 1651.2 -17.00 35.J2

8J5.79 _5.12 3485.15 105.0_ |03.32 18 54 15 15.8 28.80 19_.6_

19/_.I? -£1.T£ 2A.10 90.91 111,05 12 44 18 1391.8 -18.67 1_.1_

$611.15 2?.05 2q_,87 105.50 103.f4 21 47 37 5013,3, IS.GO 25_.5J

J_41.18 -_1.)J JO.N 8t.t5 /J_o$S ]3, _ 41 J243,.9 -Z3,.DJ 3._7

5119.12 11.81 245.44 108.78 105.J0 23 10 42 4759.1 33.55 234,52

Ni0-COUWS( EmrcUTION ACCURACY _R81T OCT(RMINAT]O_I ACCURACY

)G_ 508].Z _ 3,_4,6 SG3, 85.0 ST 2861.2 )R 316.5 SS e93.6

RRT -.8585 _ o.4421R_F .98110 CRT -.8979 CR$ .0835 c$t -.999_

)G8 50TI.T R25 -.0142 R;_ -.9889 LSA ZtZI.L NSA |4Z.Z SSA ?.3

8G] 5065.8 $62 Z45.8 THA 177.56 EL_ 2676.4 EL2 138.5 AL_ 173.89

2033



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT[ MJY ID 1564 FL]r_T Y|l_ 70,00 AMRIVAL OAT[ JUL Z? J 964

HELIOCENTRIC CON|C

IL 151.}4 LAL -,00

RP I08.91 LAP -).Zl

RC S7.740 GL -11.7/

PLAN(TO(ENTM|¢ C_|C

C3 57.730 VNL Y.591

LN¢ff AZNTff LN_H T]P_

50,00 17 S9 15

90.00 15 40 IZ

IDO.O0 0 15 51

100,00 14 Se 15

110.00 1 49 gO

110.00 15 51 54

OISTA_:[ 100.P07

LOL Z]?.05 VL Z1.561 01L -I).BZ JZL 95.Zl _CA

LOP 3Z?.Zt VP 30,7]$ GAP -5,?7 AZP IS,B! TAL

G? 0,05 ZAL ]SZ.0] ZiP 44,7$ ITS 554,t9 ZA[

50.I7 MA 141.46 [C( .15000 ZMC 5.Z075 Vl Z9.*41

140.)5 TAP 330.5• RCA 106.10 APO |76.95 VZ 54,?59

|56,65 EYE _J,}0 ZAC 55.39 ET( Z?0.BI (LP -44.19

0LA |0.t0 RAL 70.Jt RA0 6599.] VI[L 15.50• PTH •.45 VHP 5.519 OFA 31.55 MAP |04.60 ECC 1.9501

L-| TIN[ IN] LAT |NJ LONG IN] R? AS( |NJ AZNTH IN] TIN[ PO CST TIN IN] Z LAT |NJ Z LONG

Z106.4• -•6.Zl 9•,11 315.53 91,51 •3 46 11 ••06.4 -Z;.55 73.69

4793.57 1?.94 Z06.36 ]07,71 67.7• 15 0 6 4193.6 14.76 199.]Z

15•7,41 -•9.?• I1._1 315.44 96,31 ] 11 59 1917.4 -19.93 SZ.9?

454?,81 11,33 IO7,67 307,09 66.?5 16 lZ I1 $947.9 16.0• 180,45

Z_77.|? -33.77 4•._10 515.06 95.69 • •7 47 167?.Z -5•.61 55.16

4570.B• •5.0• 17•,4_ _05.•0 64.0] 17 "5 45 57?0.9 19.34 165.13

OIfF[mENTIAL CCitRICTICN$

TOE +,0137 TRA -.5150 7C3 ,1415 IAU .15••

R_[ -.44_ II_A .|_D? MC3 .1373 FAU .09451

FOE -.9793 FMA-].•BOB FC3-].16?5 89P S_kD

80[ .4469 MA ,554? BC3 .]977 FSP -550

NID-COUNS[ [XI[CuT|GN ACCURACY ORBIT 0ET[RItIkATION ACCURACY

_T 441,4 _ 411.6 $65 1_,5 S7 !19.6 M 338.6 $6 370.6

/MT .0157 li_ -.•8_10 RTF -.0199 CMT -.0|40 CR9 -.9110 CST -.4449

S_ 609.4 1_3 -.•BOO R13 -.0440 LBA 499.] NSA ]65.9 SSA •1.0

SOl _49.? Br_ e 41•. 3 IRA 5.35 EL ! 539.6 EL] 119.6 ALF 90.31

LAUNCH DATE NAY |8 |i_4 FLIGHT YiN[ ?•.00 ARRIVAL 0ATE JUL 19 1964

N[LIO([NTMIC COliC

ML 151,34 LAL -.00

MP 108.90 LAP -5.•6

R( 11.166 GL -I•.i4

PLANETOC¢NTRIC CCBt|(

C3 56,757 VffL ?,5}4

L_*C_ AZMTH LNCH TIN[

IPO, O0 •3 1 44

SO,OO 15 _II |5

lO0.O0 0 3l S7

100,00 14 5• 57

I10.00 I 51 IN,

ll0.00 IS 4B _7

DIS?ARC[ Z07.360

LOt. _J?.00 YL •t.596 GAL -|5.?1 A•L 95.•? KA 95.35 9MA 141,77 [CC .•470• ]MC 3.•69B

LOP 330,43 VP _,744 GAP -5.03 A•P BB,BI TAt. •40,03 TAP )$4,|1 RCA 106,75 APO 176,79

GP 9,5_ ZAL IB],B? •AP 49,33 [79 $S5,?J ZA[ 158,•1 [T[ 45,•• ZAC 95,95 [TC •?0.97

0LA ]0.OI RAL ?0.67 RAG 6S69,0 TEL 13,346 PYH •.44 VINP 5.096 OPA 37.90 RAP 103.|4

L-Z TIN[ IN] LAT IN] L_ ]NJ RT ASC IN] AZNTff IN] TJN[ PO CBT TIN IN] • LAT

Z?BB.4B -•0.13 BJ.06 )14.00 I).19 •5 49 ]4 •IBB.5 -77,41

480_.16 IB.16 Z0/i.09 307.ZB 97,99 14 56 15 410•,• 19.00

• 51].19 -tB.BS I0.40 314./0 94.0• 1 13 49 19|1.• -11,77

455f,/0 19.$4 ]_.16 301.1? SS.9• 16 I S5 3155,? ]S.•5

• _•,47 -3_.ii4 4],]? 514.17 96.54 • Z9 9 166•,5 -31.4Z

4)??.]B •3.Z| ]?•.B_ 304,00 64.17 IT Z )4 _??7.• 19.53

O]FF[R£NY/AL CO_m[CYJONS N|D-C(_MtB( [mrCUTIGN ACCURACY

YO( -.O5_? TRA -.3407 7C3 .1150 IAU .J4•) $_Y A57.5 S&dl 415.0 SG3 _19.7

-.4335 RRA ,]574 RC3 ,laYS FaU .09•0B IQRT -.0Z_B _ -.3]$9 RTF .0966

FDE-],IO]4 FRA-].4••? FC3-],4197 8SP 495 _GB BIB.• R•5 .•999 N13 -,|191

BO[ ,4147 liRA ,SedlB Be3 .1e75 FSP -6•1 BGI 459,0 SGZ 415.Z THA 173.30

Vl 19.441

V• 34.79?

CLP -49,76

(CO I.+9341

IN] Z LONG

72.4?

199.64

51.?9

180.91

3Z.16

169.61

C_8817 0[T[RNINATION ACCURACY

ST 1•9.• SR 331.8 S) 397,3

CRT .0t46 CR9 -.9809 C$T -.5341

LBA 504,B NBA 17].3 SSA Z0.9

ELl 53_,0 EL• JZB,S ALF BT,?S

LAUNCH OAr[ MAY || 1954 FLIGHY TIN[ 74.00 ARRIVAL OAT[ JUL 51 19_4

NE_IO¢ENTMJC CONIC 0]9TANC[ Z19,97•

ML 191.34 LAL -.00 LOL 137.09 VL •B.5•0 6AL o15.64 AZL 93.33 KA 96.50 S_A 141.9P [CC .•4454

M? 101.99 LAP -5,51 LOP 533.60 vP _B.766 GAP -4,39 AZP 95.8_ TAL 141.15 TAP 537.65 MCA 107.16

#C ?Z.OZ6 GL -11.49 G? 9.04 •AL 161.16 ZAP 54.09 ETS 356.54 ZAE 159.95 [T[ 49.50 ZAC BS,Z9

PLAN(T(XENTMi( CONIC

C5 55,94Z VffL 7.473 0LA 9.63 MAL 70.54 RAO 65t9.0 VI[L 15.$]• PTH •.43 VHP 4.941 0PA 33.46

LNCN AZNTH LN_N TIN[ L-| TIN[ |NJ LAT |NJ LOIt_ |NJ RT ASC |NJ AZNYH JNJ T|N[ _ CST TAN

K.O0 Z3 • 16 •?T3.•3 -•I.01 ?9.97 314.19 93.71 Z5 50 •5 •]73.•

90,00 15 5Z 4Z 4110.44 11,57 _D7.41 306.95 6_.07 14 5• 53 4•|0.4

100.00 0 34 IT •495,50 -19.5? 59.33 514.01 94,6• I 13 51 1195,6

100.00 14 49 19 4565._1 19.?4 ]BB.14 306.]5 6?.09 16 5 •• 3963.5

110.00 1 53 19 •749.55 -53.55 40.00 3]3.59 96.9B • 30 46 lS4B.5

110.00 15 46 47 45B5.33 Z3.39 |73.•] 304.51 64.33 I$ 59 50 3713.3

INC 3,53Zl ¥I 79,441

APO 176,66 VZ 54.607

[TO 771,55 CLP -55,57

RAP 101.64 [CC 1.9190

IN] Z LAT IN] Z LONG

-•?,•6 71.30

15.•3 Z00.14

-11.61 50,66

16.47 181,37

-5•.•• _1.I0

19.73 165.97

OIFFER[NYlAL C_NLI[CTJ(38_q NI0-C(:u_[ [XJ[CUTIGN ACCURACy (_RB|T 0[T[II4INAI]_II ACCudACv

TO( -,0555 TRA -.59/0 7C3 .0941 9AIJ ,]_37 SOT 475,4 _ 4]8o6 $63 743,0 ST 143.5 _41 3•3.4 69 474.6

ROE -,4150 RRA .]636 R¢_ .1311FAU ,]0157 RRr -.0759 il_ -.$460 RYF ,••51 CRT ,|B•6 CR5 -.6797 CJT -.6179

F0(-1.73|9 FRA-|.34_? FC3-1.5759 8SP 496 $C_ 6_}.4 R•5 .Z?09 MI 3 -,•939 LSA 5•3.5 NSA 176.3 $$A •0,9

8Di[ .4•17 MA .6094 9C5 .1791 FSP -7_ _l 4?9.5 $_ 4]5.9 THA ]64.96 ELl 314,9 EL• ]40.5 ALF 84.50

LAUNCH OA YE NAY 11 1H4 FLIGHT TIN[ 76.00 ARR|VAL 0ATE AUG Z 1964

I I(LIO(i.TilC CONIC O|$TANC[ I_.PO,541

IL 131.34 LAL -.00 LOL •37,O9 VL EB,633 GAL -]3,50 A•L t3,40 I KA _1,66 .5MA 14•,09 [CC .•4150 IIK 3.399• Vl •|,441

M? 100.B? LAP -3,35 LOP 934J,?? yP _,?B] GAP -],67 A•P 99,43 TAL •4].3Z TAP 340,50 RCA ]07,7• APO 176.46 v• 54,B0?

RC 74./14 Gt. -]•.95 GP 9.56 •AL ]6].lH_ •AP S_.0l ITS $S?.40 ZA[ ]61.44 [7[ 57.45 ZAC B6.76 [TC •71.9• CLP -59.53

PLAN[TO¢[NYMI( CCNI¢

C3 54.166 ¥1_k ?,4|4 0LA B.•? RAL ?0.30 #A0 i5_.0 ¥1[L 13,•19 PTH •,43 WIP 4.1•1 0PA 34,01 RAP 19.l• [CC 1.9046

LlKH A•NTH LNCH 71N[ L-| YJN[ IN] LAT |NJ _ IN] NY A$¢ IN] AZNTH IN] TIN[ PO CIY TIN |NJ • LAY IN] • LONG

SO.00 •3 ? • _757,45 -ZB.0I ?I.T_ $15.66 94._H_ E$ 5• 59 Z|5?.4 -•?.ll ?0.17

0(3,00 13 •9 37 4BIB,A4 IB,57 _0?,91 301,71 M,13 14 49 55 4EII,A ]5.46 _00.6•

100.00 0 341, 30 5400.A$ -•9.40 S0,E| _I _.$E 95.EI I II II IBB0.4 -•$.44 49.56

JO0.O0 14 46 •5 4370.15 19.94 109.10 30i.1• I?.£1 ]6 • _6 3_70.? ]6.19 IBI.BI

110.00 ] 55 •4 •_34,5? -}_,43 _l_.0_ $13.00 97,59 • 3• 39 1634,6 -3_.0• _kD,09

II0,00 J5 44 _ 4_,•9 •3,5? ]73,3B 304.3? 64.49 ]6 5? 30 371_.3 19,94 |6_,5Z

01_F[NI[NTJAL C_QRI[CT|N N|0-C4_AQ$1[ [_CUT|OIq ACCuWACy M8|7 0£Y[RNINATIGN ACCURACY

T0t[ -,0947 TRA -,6359 TO3 .0450 IAU .1•t• SGY 506,6 _ 4_].0 $63 •65.B ST |63.0 SR 314.6 $6 449,9

MO[ -.405? IlWA .1_13 R¢3 .1106 FAU ,10S)_O Rl_T -.]346 _ -.3??9 RT_ .3596 CMT .1611 CR$ -.$?66 CST -.896?

FO[-I.SSB? FMA-1.?OI4 FCt-J,?3OB 16P 5?? S_ 659.? RZ3 .•_15 RJ3 -.4311 LBA 345.1NSA 180.6 $$A Z0,8

• DE .4J•4 MA ,1371 BC3 ,1743 FBP -??4 $G] 5J5,? $G• 409.9 THA 16•.07 ILl 518.9 EL2 !$4.Z ALF 79,15

Z034



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964)

LAUNCH OAT[ NAY l0 ]964 fLIGHT TIN( ?8.00 &RR[VAL 0AT£ AUG 4 1964

H(L|OC(NTRIC COllJC OISIANC( ZZ?.OTI

RL J3J.34 LAL -.00 LCX. 237.09 VL 28.636 GAL -]3.37 AZL 93.46 NCA 102.03 SNA JA2.lZ (CC .23963

RP 108.8S LAP -3.33 LOP 339.94 VP _8.TSg GAP -3.04 AZP 89.23 rAL 241.36 TAP 344.|S RCA |08.C6

HC ?S.42? GL -13.21 GP 10.08 ZAL |61.45 ZAP 64.06 (T$ 3S8.29 ZA( 162.66 [T( 6T.Z5 ZAC 8T.24

PLAN(TOC[NTR]C CONIC

C3 94.116 VNL ?.394 DLA 8.91RAL F0.94 RAO S369.0 V(L |3.247 PTH 2,42 YHP 4.43? DPA 34.53

LNCH AZNTH LN_H ?iN( L-I rll4[ |NJ LAY INJ LONG INJ RT AAC INJ AZMTH INJ rll_ PO CSr TIN

130.00 Z3 10 I 2741.92 -27.92 77.G0 313.22 94.91 23 55 43 2141.9

_1).00 13 26 34 4826.25 19.17 208.40 )06.5) 68.40 14 4Y 20 4226.3

100.00 O 39 38 Z489.57 °28.38 57.1Z 313.07 95.77 1 20 44 ]885.6

IOO.OO 14 43 54 45T?.84 ZO.I3 189.53 305.87 $7.42 |6 0 12 3977.8

|10.00 ! 57 4i Z2ZI._S -33._[_ 37.99 31Z.50 98.19 Z 34 47 1621.1

110.00 IS 42 IS 4395.12 •3.34 173.95 _O4.23 54.65 16 55 _0 _195.|

JNC 3.4393 v] 29.4Al

A#Q 136.17 vZ 34.1i3

[TC 2?Z.29 CLP -63.62

OIYrERENTJAL COQR(CTICI_i MID-CCI, IRSI[ £X[CuT|(AN ACCURACY

TO£ -.II?Z ?RA -.8118 TC3 -.000• 8AU .J•95 IGT )5•.8 $C.R 4••.8 $63 •88.3

ROE -.387• RRA .13•3 RC3 .1390 FAU .1|_0| RRT -.1996 RR_ -.4094 RTF .4839

r0(-1.4884 rRA-I.AZ85 FC3-1.8879 68P ?83 SGB 893.9 R•3 ._b005 RI3 -.3440

BO[ .404S MA o71•7 8C3 .1790 FSP -954 8GJ )68°5 SG• A04.3 THA |81,8_

RAP 96.83 [CC J.B8D6

JNJ 2 LAT INJ 2 LONG

-26.99 66.O7

15.63 201.09

-28.23 48.49

14.89 18•.23

-31.81 29.08

20.13 16&.63

0RSIT DET(RN_NATION ACCURACY

ST 487.3 $R 30A.4 S) A?5.A

CRT .3658 CRS -.8776 CST -.?600

LSA )85.2 NSA 184.1 SSA 20.6

ELI 315.3 EL2 168.3 ALF 72.04

LAUNCN OA7[ NAY 18 19414 _LIG44T TIN[ 10.00 ARRIVAL OAT( AUG 6 1964

I'It[LIOCENTRI( CONIC

RL J91.34 LAL -.00

RF 108.43 LAP -3.38

RC Y8.8@0 GL ol3,$8

PLAN(TOC(NTRIC CONIC

C3 33,2_Z VHL 7,_99

LNCH AZNT_ LNCH TZI_

90.00 •9 13 I8

90.00 13 24 30

100.OO 0 42 4•

100.00 14 41 41

110.00 • 0 •4

IIO.00 13 40 28

018TANC[ •$3,$60

LOt. _7.09 VL •|.631 GAL -I).•) A•L 93.93 H(A 105.99 _A 14Z.0? ECC .•3337 IN( 3.5•35 VI •9.441

L_ 54_.i1 VP _,791 GAP -•.44 AZP 89.03 TAL •41.•6 ?AP 347.•) RCA |08.3E APO 135.8• V2 34.8•0

GP IO.aO ZAL 161.13 2AP 69.18 (TS 359.•2 ZA£ 165.37 ET( 70.66 •AC 8?.?3 Eve 272.?R CLP -88.80

DLA B.)) RAL 70.1_ R_O 81611.9 VI[L |3.Z|) PTH •.41 VHP A.Z�S DPA )5.DI RAP 94.40 [CO 1.8789

L-I ?IN( |NJ LA? |NJ LONG |NJ RT ASC |NJ AZN?H |NJ ?ZN( PO CST 71N |NJ • LAT |NJ • L_G

21_1.S3 -•?.88 .74.4_J 512.96 9_.47 Z) 59 43 •1•6.5 -•6.78 67.9 ?

4833.94 18.96 ZOII,I_ )06.48 _.17 14 45 4 4•34.0 15.88 201.56

2430._ °•9.27 _.O) 3|•.69 96,34 1 23 33 1850.8 -•8.09 47.4)

45_4.8_ ZO.)J I_9,9_ 303._9 87.59 ]) )8 6 398A.8 1?.10 18•.68

• •07.6• °33.17 38.9_ $|Z.08 98,78 • 37 1• ISO7.6 -31.60 •8.08

4400,97 21.91 174._2 104,19 64.81 I_ 53 49 _00.9 20.31 16?.02

MIOoCOU_[ [_[CUTI(]N ACCURACY O_fllT DET(RN;NATION ACCURACY

_? 618.4 $r._ 4•3.7 $63 308.7 53 •J7.4 _R •93.7 88 497.9

RR7 -.E823 _ *,43_0 RTr .591• err .4394 CR$ -.8730 ¢$T -._1|0

&GO 747.9 R23 .1?6| R]3 -.6364 LSA 568.3 NSA 18_,A 6SA 20.3

$GI 635.) SG• 397.9 ?NA 162,8• [_l 517.7 [L2 180._ ALF 62.3A

OIFF(RENTIAL CORRECTIONS

70( -.133_ TRA -.71)0 TC3 -.05•9 9AU .I391

RO( °.3702 RRA .174A RC3 .16_7 FAU .|•518

rD(-l,60$E FRA°I.8348 rC3-•.0338 81P 10•?

80[ .40|7 eRA .7748 Be3 .1959 FSP -921

LAUNC_ 0ATE MAY 18 1964 FL|GNT TIN( B2.00 ARRIVAL OAt( AUG A 1914

H(LZO_(NTRIC CC_NZC

NL 151.34 LAL -.00

R? 108.|i LAP -3.3_

RC RO.912 6L -13.9i

PLAN(rO_tNrRIC C<_IC

C3 92.A37 VHL 7.243

LNCN AZNTH LN_N Tl)q[

RO.00 23 16 47

IN_,OO 13 2• •2

IOO,00 0 46 Z

IOO,O0 14 39 45

II0,00 2 3 18

lJ_,O0 13 38 53

Oi_F(_[NT/AL CORR[CtICI_

TO( -,i989 TRA -.8240 TC3 -.1102 BAU .1_19

RO( -,3524 RRA .1348 RC3 .1939 FAU .13144

F0(-1.7140 FRA-2.D•23 F¢3-2.1693 ASP 1340

80[ .4045 MA .8424 9¢3 .••85 FSP -_NI9

OlSrANC( •40.009

LOI. 237.09 YL 26.i1! GAL -13.10 AZL 93.$9 NCA 109.16 SNA 141.95 (CC .23561 INC $.5936 Vl 2_.4al

LOP 346.28"_7P 38.797 GAP -1.86 AZP g8.82 TAb 241.04 lAP 550.20 RCA 108.51 APO 173,40 V2 $4.127

GP JJ.J0 2AL 160.79 ZAP 74.34 (IS .19 ZA( 163.4• El[ 90.99 ZAC 89.Z2 [TC 273.29 CLP °34.04

OLA 6.19 RAL ?0.82 RAO _51_11.9 V(L 13.184 PTH 2.41 YAP 4.168 OPA $5.44 RaP 91.90 (CC 1.8338

L-I TIN( ]NJ LAT INJ LONG INJ R? ASC |NJ AZNTH INJ TilM[ PO CST T|N INJ 2 LAT INJ 2 LONG

2711.10 -23.?Z 35._ 3)2o58 96,0• 24 I 99 2111.1 -2i.60 66.81

4841.83 19.15 •09._ )06.44 (q_.?4 14 43 3 4241,? 16.10 202.02

2455,87 +29.16 54.84 _1•.3? 86,_) 1 •6 3? 1|36,0 -•7.90 4_.3T

4992.0| Z0.50 1_.44 10).88 67.7$ 15 56 I? 3992.0 |7.30 163.10

2194.13 -33.0• 35.94 311.T$ 8_.38 2 39 52 1594.1 -31.38 27.10

4408.62 •4.0? 174._d_ 304.18 64._ I8 )• 24 _0_.6 •O°$0 163.36

NIO-CCqM$_ [xrCUTION ACCURAC_ ORBIT O(rEm_INATION ACCURACr

SGT 695.8 $_q 423.5 SG3 327.0 ST 252.4 S_ 28•.0 SS 519.6

RifT °,3191 mr -.4i?0 RTF .6358 CRT .4980 CR$ -.8?_8 CST -.648A

SG_ 814.4 R•) .1)84 RJ3 -.?083 LSA 614.2 NSA 188.6 SSA 20.3

_| ?|4.8 8&• 3_0.8 ?HA |64.15 (L| 3•8,6 CL_ 187.9 ALF 5|.2_

LA_qCH DATC NAY |8 1_4 FLIGHT 3111[ 94.0_ ARRIVAL DATE AUG |O 1964

_fl_L_OCENTRJ¢ CONIC

_L 1_1.34 L_L -,(:]tO
RP |08.7R LAP °3.39

aC 83.179 GL -14.35

PLAN(70(ENTRIC CONIC

C3 91.633 YNL ?.186

LN_N AZNTH LNCH TIN(

90.00 23 l'O 38

90.00 1_ 1'0 •7

_ 00,O0 O A9

I0_.00 14 _ •

It0.00 2 8 29

110.OO 15 33 40

OI$?A_K:[ •46.419

LOL •'_?.09 VL _8°597 GAL -IZ.H AlL 93.66 KA 11•.33 SlAA 141.?? (CC .•3375 ItK 3.6645 vl 28.441

LOP _19.46 VP M.7?9 GAP -1.3• AZP I_.81 TAL •40.?0 TAP 353.03 RCA 108.81 APO i?4,91 vE 34.833

GP 11.19 ZAL IGO._I ZAP 79.48 El) 1.19 ZA( 162.76 (TE 103.06 ZAC 88.72 [TC 273,78 CbP -79.26

OkA 7.83 RAL ?i.09 RAO 9544._ V(L 13.133 PtH _.40 VHP 4.079 OPA 35.8• RAP 89.38 [CO 1.8498

L-| TIN( |gJ LAY |NJ _(_N_ JNJ RT ASC |NJ AZNTH INJ T_ PO CST TIN INJ 2 LAT INJ 2 LONG

289).44 -27.11 74,•3 311.32 H.$? 24 3 31 _95.5 -26.41 65.??

4848.44 18.35 209.16 301.41 _.91 14 41 13 424i.4 16.31 202.90

_4•0,98 -_9.03 13._5 )J_.1_ 97.48 J 29 )9 1_.9 -Z?.89 45.38

45_.19 _O.4_ 1_O._9 )09.9] 63,9• 15 94 41 3999.• 13.50 183.54

2160.45 -3•,87 34._0 311.48 99.97 Z 4• _0 1860.4 o51.1a 26.10

4412.48 •4.•4 175,05 304.Zl 63,13 16 31 1• _81•.S 20.68 167.7]

NJDoCOk_ [_I_CU?JI_4 ACCURACY _RBJT O[T[RNINAT]ON ACC_ACY

_,? 7_9.9 8GR 42|.9 8;3 341.? ST •92.6 SR 270._ $$ 53?.8

RRT -,3_ _ -.49|8 RTr .7401 CRT .5461 CR3 -.8771 CST -.BT?Z

$88 89).) R•3 .1460 RI3 -.7632 LSA 64].4 NSA 188,9 SSA 20.1

SGI _09,5 $G2 383+0 THA 165.6_ (Li 330.5 EL2 IA8.8 ALF 40,A3

01_[e[N71AL ¢GIR'[CTICNS

?_[ -.•499 ?RA o.SN? YC3 -.1736 8AU .1859

RO[-,3345 R_A .1710 R($ ._058 rAU .15tl9

rD(-1.8028 F#A-2.080) rC3-2.2834 8SP 1898

80[ .4151 MA .9132 BC3 .•892 rsP -1018

_035



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964_

LAUNCM OJT( NAy 11 I964 FLJGHT TIN( 16,00 ARRJVAL OATE aUG JZ 1964

H_ELI(X(NYIIC CONIC OISTA_[ ZSZ.?9I

mL L51.$4 LAL -oeO LOt. 23T.01 VL 28.5Y0 GAL -12.8Z AZL 93.T4 _A LI5.50 SNA 141.54 (¢C .Z3199 [NC 3.T36T V[ Z9.441

RP |08.26 LAP -3.3Y L(_P 952.64 VP 98.76T GAP -,10 AZP #6.39 T4L Z40.26 TAP 355°?6 R(A 101.?0 APO 124.3T V2 34,843

NC 61.416 GL -14.76 {P JZ.06 ZAL 119.92 ZAP 84.14 (Tl Z,24 ZA[ 161.44 [T[ II)otS ZAC 19.Zl (TC Z?4.Z6 CLP -14.4]

PLANI[TOCENTRI( (ONIC

C9 50.610 VHL ?.|Zl OLA ?.41RAL ?I.}S RAO 61(_.9 V(L |).|Zl PTH Z.d0 VffP 4,0II 0PA 36.15 RAP 16,96 (CC 1.156Z

LNCN AZNTH LNCH TIN( b-I TIN( INJ LAT |NJ LONg ZNJ RT A$C |NJ AZNTH INJ TIN( P_) CIT TIN |NJ Z LAT |NJ Z LONG

90,00 23 24 42 2129.41 -Z?.41 ?).08 3|2.1) 92.I4 24 9 ZZ ZO?9.S -Z6.20 6a.64

g_).OO I9 16 4) 411?.46 11.14 210.36 _16.60 69.09 14 59 41 4ZS?.S ]6.52 ZO2.SS

SOO.O0 O 53 33 Z4OS.SS "26._9 SZ.?Z 3|1,91 91.04 1 )$ $S 1805.6 -2T.46 44.21

100,00 14 56 Z9 4606.18 ZO.E? 19I.H 306,04 _.10 11 5] 16 4006.6 IT.T1 163.99

IJO.OO Z 9 S8 2|66.43 -SZ.TO $_.#A 5||.I9 I00.S? 2 46 S 1516.4 -90.89 IS.09

JlO,O0 IS 56 34 4411o48 Z4.4| I?S.4) _04,$1 61,21 I6 SO 1T 3111.5 20.17 161.01

0IFF[R[NY|AL GA]ER(CT|(_L$ N|0-C(_UR_[ (vrCuT|ON ACCURACY OR¢iT O(T[RNZNAT|ON ACCURAC_

TO( -.2965 TRA -._722 TC) -,2410 BAU .ZlSS SGT 895.? IGR 416.9 SG$ 35).4 ST _36.? Sff 257.4 Ss SS4,1

ROE -.9199 RRA .]616 RC) .2129 FAU ,|)HI RRT -.40M W -.S|48 RTF .2672 CRY .5141 (RS -.8260 CST -.8921

FO(-I.t??9 FRA-2.1]_ FC)-2.)?9S BSP Z08A SC,B 901.9 RZ) .|)BO RI) -.8034 LSA 621.7 NSA 119.S 6SA I9.9

80( ,4136 MA .91|6 8C3 °321& FSP -1081 $G| SIS.2 _ 324,e THA |62.02 (LI 381.7 [LZ 164._ ALF )Z.$2

LAUqqCH OAT( NAY It I HA FL|G//T TIN{. 88.00 ARRIVAL 0ATE AUG 14 |9t4

H(:LIO([NTD|( CONIC

RL |Sl.)4 LAL -.DO

RP 108.7) LAP -3°$9

RC 67.749 GL -IS,Z0

PLAIq[TOC(NTR|C CONIC

C) 4_,605 VffL ?,0"_0

LNCH AZNTN LI_EH T|lA_

eO.O0 Z3 Z9 9

90.00 13 17 T

IOO_OO 0 S7 45

|OID.O0 14 )5

110.OO Z 11 46

IlO.O0 IS ]5 _HI

OISTANC( _$1.122

LOI. 237,01 VL 21.S_Y G_L -J2,M AZL _3.8_ KA II_.t_ S_A 141.21 [CO .23030 INC 3.8169 Vl _9.441

LOP 355.1| YP _6.7S0 GAP -o)0 AZP _18.|? TAL 239.72 TAP 358._ RCA |08.72 APO 173.71 VZ 94.t52

6P IZ.S_ ZAL 159.40 ZAP 89.47 ETS 3.3| ZA[ )59.14 IT[ |22.86 ZAC 89.?0 (TC 274.?0 CLP -89.46

O_A ?.06 RA_ _|,?| RA0 65_._ V(L l).0_O PTH Z._9 VHP _._ 0PA 96.45 RAP 84.61 ¢CC _.62_6

L-| T|N_ |NJ LAY |NJ LONG |NJ RT A$C INJ AZNTH |NJ TIN_ I_) CJt TIN INJ 2 LAT |NJ Z LONG

2162.92 -2Y.31 71.8_ )||,_ 97.?1 24 J) 12 Z062.9 -25.91 65.49

486S.16 IS.?A 2|0,1_ _06,26 6_.28 J4 )8 I) 4261.8 ]6.?S 20).50

231t.17 -2_.73 Sl.S? Ill,?) 98.6} I 37 31 1261.? -Z?.Z4 45.06

46|4.)I 21.06 I_|.85 _06,_| 66.29 IS SI 1t 4014.3 I?,9] 184.46

ZIS|._S o32.51 3_.?$ )|0.i_ 1O|.|_ Z 49 3_ 1661.9 -30.63 2A.0a

44_4.10 24,_9 12_._4 _04,_1 61.4_ |6 49 Zl _824.8 21.02 166.46

NIO-COt_[ (XI[CuTIGN ACCuRAC_ OROIT O(T(RNINATZON ACCURACY

SGt 1011.| IGR 414._ SG_ _61.4 ST _14.? 14 Z44.) $6 $69.8

RRt -,4192 _ -,S3S4 RTF ,1216 CRT .615I CRS -.1791CSf -.9|30

JC_ |09Z.S RZ) .1334 RI} -.81_6 LSA 704.5 NSA JI6.? 664 19.7

SGI 1029.? $GZ $6_.4 ?HA l_.)l [LJ 4_0.2 _42 |76.) ALF 26,51

OlFF(R(NT|AL C_R[CTIONS

tO( -.3103 tRA-I.OS#4 TO3 -._IZO BAU .2146

NO( -.ZS?I RRA .1641 _) .21_6 _A_ .I4|_

FD[-I.9$Sl riA-2.1Z40 FC3-2.4526 BsP 2494

BO( .4S99 6RA 1.0?11 8C) ._SlI FSP -IIZ|

LauNCH Oat( MAt 11 1964 FLIGHT rile[ 90.00 ARRIVAL DATE AUG I6 1964

HELIOC(N_RIC CONIC

NL 1_1.34 LAL -.00

• P lOB.TO L_P -5.S|

NC 90.049 GL -IS.66

PLAN_TO_(NTRJC CONIC

C5 49.|16 VNL ?.011

LNC_ AZNTN LN_H T_le[

90.00 29 53 5?

90.00 J9 IS 31

)OO.O0 1 Z Z4

lO0.O0 I4 3) 4_

110.00 2 17 S_

JiO.O0 IS 34 46

O/STANCE 266.429

LOL ZS?.O_ VL 26.496 GAL -12,_) AZL 93.90 HCA 121.84 SNA 140.92 [CC .22167 |NC 3.9001 V] 29.441

LOP _51.99 VP SS.?_J GAP .|7 AZP _?.94 TAL 239.08 TAP .92 RCA 108.?0 APO I?S.15 VZ 54.6_

GP 12.97 ZAL 166.12 _AP 94.2_ (TS 4.4) ZA( 157.S_ (T( 130.10 ZAC 90.1_ (TC 2?5.10 CLP -94.54

0LA 6.66 RAL 22.12 RAO 6160.8 V(L I).0S! PTN 2.38 VNP 3,911 DPA 36.12

L-I TIN( INJ LAY INJ _ONG INJ RT ASC JNJ AZN_N |NJ Tile| PO CIT TIN

Z641.68 -Z?.I? 70.66 _11,61 91.51 24 JI 9 2045.?

4674.23 J9,96 Z|I.46 _t.98 69.48 14 )6 SO 4224.?

Z)?).lO -21.66 SO.)? )|1.64 99.2) ) 4| S? l??).l

46_Z,14 2I.Z? I9_._6 _6.44 66.4_ 1_ _0 4_ A022.S

Z156.65 -32.31 $1.62 310,83 101.85 Z 63 30 IS56.8

4451.16 24.7t 176.27 304,62 6S,6T 11 46 )7 3811.6

O|FF(R(NT|AL CCMRI[CTJONS

tO( -.4061 tRA-I.14|} TC9 -.)SSS BAU .ZSZ?

RO[ -.2264 RRA .I5t4 RC_ ,Z23| _AU ,J4J??

FO[-I.967S FRA-Z.|O04 FC)oZ.4968 eSP 2918

60( .492? BRA |.ISZO BC5 .4414 F6P -i|))

NIO-C(=UR$£ (K£CuTJON ACCURACY

SGT lI)_.2 1G_ 407.? SG$ )64.1

/_QT -.4640 _ -.S_1RTF .1462

SG_ JZO4.) g21 .lIES R|) -.1512

SGl 1150.6 SG2 35S.7 THA 169.51

RAP 12.$3 (CC 1.8090

INJ 2 bat INJ Z LONG

-IS.T4 62.21

16.99 204.04

-26.99 41.92

16.16 114.91

-90.54 2Z.96

Zl.Z9 16_.6T

(_t_SlT O[T_RNZNAT;ON ACCURACY

ST 451.9 6R 290.9 56 510.g

CRT .64J) CRS -.8_20 CST -,9Z49

LSA 751.4 NSA |82.1SSA 19.4

ELI 464.4 [L2 166.9 ALF 2].68

L*UfiCH 0AT[ NAy I_ 1964 FLZC_IT Tile[ 92.00 ARRIVAL OAT( AUG 16 1964

H[L|O(:[NTRIC CONIC

RL ISl.)4 LAL -.DO

RP 108.t? LAP -3.22

RC 92.552 GL -16.15

PLAN_T(_[NTRIC CONIC

C3 46.32? VHL 6.962

LNCH 4ZNTH L_H TIM(

90.00 29 39 10

90.00 l) 14 4

100.00 I ? 2_

J00.O0 14 _2 2_

;10.00 2 ZZ 25

|lO.O0 15 93 58

O|STANC( Z21,691

LCL 232.09 VL 28.655 6AL -12.38 AZL 93._9 H_A |IS.02 .q_4A 1A0.56 [CC .22710 INC 3.9191 VJ 29.44!

LOP 2.1 ? YP .q_,lr'08 GAP ._ AZP 82.21 TAL 236,36 TAP ).18 RCA J01.6d APO 122.41 VZ 54.122

GP I3.42 ZAL |18,|_ ZAP _8,77 (Yl S.58 ZA( I51.23 [T( |3_,1| ZA( 90.70 (Y_ Z25,41 _LP -19.02

OkA 6.2| RAL ?2.5_ RAO 6514L8 V[L 16,026 PTH 2.38 vHP 3.980 OPA 36.99

L-I TIN( |NJ LAT INJ L_NG INJ RT ASC |NJ &ZNTH INJ TIN( PO CSt TIN

2622.16 -26,98 69,$0 )II,iZ 91.94 24 22 S? ZOZ?,6

4884,34 ZO.I_ Zi2,0? )07.21 69,71 |4 )S 29 4214._

2359.69 -28.36 4_.I1 )I|.S6 99.17 1 46 19 I?SS.?

4611,41 _1,49 192.9_ 306,?£ t_,?I |5 49 )9 4091.5

2120.99 -32.08 _.44 3ID,?I 10T.S0 _ _? 44 IS2I.O

44_6.91 24._9 176.?A _05.|3 61.8_ 16 47 ST _8_6.9

OIFF(R(NTIAL CO_I!R(CT|ONS

10( -.4648 TRA-I,Z247 TC9 -,41_6 BAU .3_I?

RD( -.21t9 RRA .1474 RC) .221? FAU .1408J

ro(-J.9110 _RA-2.0SSO _C3-2.5_4 _IP 3318

eO[ ,_320 _RA |.25)_ 8C) ,Sl)4 FSP -|144

RAP 80.64 (CC 1.?_55

INJ Z LAT |NJ 2 LONG

-26.47 61.02

17.Z4 204.63

-26.71 40.70

11.4J 18S.51

-90.0) Z1.13

21.12 169.31

_RG|T O(T(RNINAT|ON ACCURACY

IT 489.8 IR 21t,? $6 sgl,4

CRY ,6632 CRS -*t810 CST °,9522

LSA ?71,0 MSA |14.1 S6A |9.0

_LI SIT,? EL2 JSS,O ALr |6.06

N|O-¢_URS£ (X£CUt[ON ACCURACY

SGY |2_011 $_,_ 399.1 S_) _6S.S

RRT -.484? RRIr -,S?02 RTF ,8642

$68 1322.0 RZ) .1540 R|) -,8711

IG| 127t.| $GZ )4_.) ?HA 120.16

_036



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCH OAT[ MAY 16 1964 FLIGHT TIME 94.00 ARRIVAL DATE AUG ZO 1964

NCLIOCENTeIC CCWIC

IL 151.}4 LAL -.00

mP 10a.64 LAP -).Zl

RC 94,670 GL -16.68

PLAN[TO([NTRIC CONIC

C3 47.499 VHL 6.691

LNCH AZNTH LN_H TIME

90.00 Z] 44 49

90.00 13 12 31

100.00 I IZ 48

100.00 14 51 10

110.00 Z Z? 16

110.DO 15 53 11

DISTANCE 2?7.934

LOt. 237.09 VL 29.407 GAL -IZ.Z2 AZL 94.09 NCA

LOP 5.36 YP 38._Z GAP 1,06 AZP 8?.4? TAL

GP 13.89 ZAL 157.49 ZAP 103.09 [Y$ 6.?S ZAE

IZ|,ZO Ilia 140.16 [CC .12559 JNC 4.0857 vl Z9.441

157.56 TAP 5.75 RCA 109.54 APO I?1.77 VZ 34.882

]5Z.67 [T[ 140,18 ZAC 9l.Zl CTC Z75.75 CLP-105.49

OLA 5.74 RAL 73.10 RAO 6568.8 vl[L 1Z.995 PTH Z.57 VHP

L-| T|NC |NJ LAY IN] LONG IN] RT A$C IN] AZNTH IHJ YIM[

Z608.37 -Z6.77 68.00 511.79 99;59 14 18 I?

4894.69 Z0.43 211.75 30?.59 69.96 14 34 7

2357.15 -18.14 47,79 311.51 100.5} I 51 45

464I.Z5 Z1.75 _93.57 30?.06 68.95 15 48 31

ZlD4.20 -31.8Z 19.90 310.6Z 103.19 3 Z ZO

4447.05 15.11 J??,Z? 30505.49 66.11 16 4? 18

OIrFER[NYIAL CCRR[CTJGN$

TO£ -.SZ4e TRA-I.30?4 TC3 -.5365 8AU .3;'05

ROE -.1593 RNA ,1_7 RC3 .ZZ�l FAU .13840

F0[-1.9893 YRA-|.9935 FC3-Z. SZZ5 86P )793

602 .5766 MA 1.514G 6C3 .5834 FSP -1134

NI0-COURSI[ [XI[CuTICN ACCURACY

8GT 1389.4 8G_ _)O.3 SG3 36Z.5

RRT -._lO? RRlr -.5858 RTF .8?71

SG,e 1443.2 RZ3 .]581 RI3 -.8825

SGI 1403.9 5GZ 334.4 THA 171.51

LAUNCH OAT[ MAY 18 1964 Ft. | G/,IT ?IM[ 96.D0

HELIOCENTRIC CCI_IC

NL 151.34 LAL -.DO

RP 108.60 LAP -3.14

RC 96.986 GL -17.26

PLAN[TO(ENTRIC C(_AJC

C3 A6.670 VHL 6.832

LNCH AZNTH LN_H TIRE

90.00 23 50 57

90.00 13 JO 34

100.00 I 11 42

IOO.OD JA 79 A?

110.00 Z 32 35

110.O0 13 3_ ZZ

4.006 DPA 57.29 RAP 79.00 £CC 1.7817

POCST 71_ JNJ Z LATJNJ Z LONG

L_008.4 -Z5.1? 59.69

4294.9 J?.52 205.28

1737.Z -Z6.40 39.41

4041.Z 18.68 186.J|

1504.2 -29.68 10.64

3_A?,| 21o?? 169.81

ORBIT O[TERt41NATION ACCURACY

SF 546.0 SR 201.1 56 599.1

CRY .6827 CRS -.8889 CST -.9590

LSA 815.1HSA 181.9 SSA 18.6

ILl 564.4 [L_ 14Z.9 ALF 15.18

ARR|VAL DATE AUG ZZ 1964

01STANCE 284.140

LO. 137.09 VL 28.358 GAL -12.08 AZL 94.19 HCA 13].38 2mA 139.73 [CC .22413

LOP 8.54 VP _,855 GAP 1,47 AZP 87.23 TAL 236.68 'TAP 8.06 RCA 108.41

GP 14.39 2AL |56.?_ ZAP ]07.14 [T$ 8.04 ZAE 150.53 ET[ 143.78 ZAC 91.75

DLA 5.23 RAL 73.66 RA0 85_.? V£L 12.963 PTH 2.36 VHP 4.049 OPA 37.64

L-i TIME IN] LAT INJ LCIIG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN

2587.68 -26.53 68.55 311.79 100.28 24 34 5 1987.9

4908.94 _0,?0 215,30 _107.98 ?0.24 14 32 41 4306.6

2317.56 -27.|8 48.38 311.50 101.13 1 57 19 1717.6

4832o19 ZZ._ J94o18 307.47 69,23 15 47 I9 4051.Z

2086.30 -31.54 27.88 310.58 103.92 5 ? 22 1488.3

4456.11 25.48 ]77.88 305.91 66.38 16 46 39 _838.2

OIFFERENT]AL CCitRECTIONS

TO£ -.3863 TRA-I,3881 ?C3 -.6129 8AU .4088

R0E -.ZiS? RRA .1252 8C3 .2311 FAU .I3523

r0[-1.9838 rRA-l.9J?4 rc3-2.5081 88P 4240

80[ .8258 BRA 1.3948 8C3 .9550 TSP -11Z6

INC 4.1910 ¥1 29,441

APO 171.04 v2 54,893

[TC 275.99 CLP-107.TZ

RAP 77.64 [CC 1.7682

IN] 2 LAT |NJ 2 LONG

-24.84 58.18

17.82 Z06.01

-26.05 38.06

18.9B 186,79

-29.30 19.39

ZZ.05 170.37

ORBIT 0ET(I_INATION ACCURACY

8T 804.6 $R 188.3 I1 807.2

CRT .8997 CR$ -.8929 CSY -.9439

LSA 858,4 HSA 178.? 9SA 18.1

£11 619.2 £L2 150.0 ALF 12,74

NI0-C_UR_[ [X[CUTICN ACCURACY

SGY 151'0.3 $GR 380.1 863 337.5

R_T -.5|50 RRF -.6024 RTG .8865

$C,e 1_67.2 RZ3 .1449 R13 -.8910

SGI 1533.6 SG2 323.0 T_A 172.32

LAUNCH DAY[ NAY JD 1964

HELIOCENTRIC CONIC

RL 151.34 LAL -.00

RP 108.57 LaP -3.07

RC 99.508 GL -17.99

PLAN[TOCENrRIC CONIC

C3 45.866 VHL $.773

LNCH AZNTH LNCH 7114(

90.00 0 1 36

90.00 13 9 6

100.00 I 25 a

100.00 JA 28 15

110.00 Z 38 Z4

110.00 15 31 28

FLIGHT TIM[ 98.00 ASRIVAL OAT[ AUG [4 1964

DISTANCE 29D.3JB

LOt. Z57.09 VL Z8.301 GAL -11.89 AZL 94.31 HCA 134.56 SNA 139.27 ECC .22175

LOP 11.75 VP 38.625 GAP ].87 AZP 86.98 TAL 235.74 TAP 10.19 RCA I06.25

GP 14.95 ZAL 155.90 ZAP 110.94 ETS 9.3? ZAE 148.23 ETE 146.51ZAC 92.34

INC 4.307_ Vl 19.441

APO 170._9 VZ 34.905

ETC 176.19 CLP-III.?I

DLA 4.66 8AL 74.2_ RAO 6568.? V[L 12.952 PTH 2.36 VHP 4.106 DPA 38.07

L-I ?II41[ |hi LAY |NJ LONG |NJ RT ASC INJ AZN?H |NJ ?|M( PO CST ?|N

Z565.81 -_G.25 64.99 311.82 101.01 0 44 12 1965.8

4919.93 Zl.01 214.36 308.44 ?0.58 14 31 6 4319.9

2296.36 -27.59 44.8? 311.52 101.97 2 5 15 1696.4

4664.60 22.30 195.08 307.94 69.56 15 46 O 4064.6

Z06?.DG -31.21 26.48 310.53 104.70 3 12 52 1467.1

4466.67 23.75 178.34 306.42 66.70 16 45 55 3866.?

SAP 76.56 [CC 1.7549

IN] Z LAT IN] Z LONG

-14.47 56.79

18.17 Z08.83

-15.67 36.60

19.31 |87.55

-Z8.98 18.05

22.3? 171.01

DIrFER[NTIAL CORRECTIONS NIO-COURS_[ EXECUTION ACCURACY ONE|T OETERNINATION ACCURACY

TO[ -.6492 TRA-I.4686 TC3 -.24D86 6AU .4437 5GT 1650.9 $GR 3_.9 365 349.7 ST 665.0 SR 169.8 IS 613.Z

R0[ -.1978 RRA .1124 RC3 .2323 FAU .13104 RRT -.5268 RRf" -.6190 8TF .8931 CRT .7156 CR$ -.8976 CST -.9476

FD(-1.9844 FRA-I.8248 FC3-2.4732 BSP 4669 S(e_ 1691.6 RZ3 .1545 R]5 -.8969 LSA 905.4 NSA 175.Z $SA 17.5

8D[ .6788 BRA 1.4729 8C3 .7168 FSP -1100 SGI 186Z.7 8GZ 311,5 THA ]73.04 ELI 676.4 [12 116.6 ALF 10.68

LAUNCH DATE _AY 18 1964 FLI_T TIM[ ID0.0_ ARRIVAL DAT[ AUG 26 ]964

HELIOCENTRIC CONIC 01STANCE 299.470

RL 151.34 LAL -,OO LOt, 13?.09 VL 28.243 GAL -11.71 AZL 94.44 t4CA 157.74 S_A 138.79 [CC .21137 INC 4.43?0 V| 29.A41

RP J0_.53 LAP -2.98 LOP 14.91 VP 341.593 GAP 2.25 AZP 86.71 TAL 234.73 TAP 12.47 RCA 108.07 APO 169.52 vZ 34.9J6

RC 1OI.630 GL -18.58 GP 15.37 ZAL 154.99 ZAP 114.46 {T6 10.60 ZA[ 146.01 EYE 148.61ZAC 91.99 £TC Z76.$2 CLP-115.46

PLAN[TOC[N?RJC CONIC

C3 45.061 VHL 6.714 DLA 4.04 RAL 74.94 RA0 8568,7 V_L |2._01 PTH 2.35 VHP 4.175 OPA 38,60 RAP ?5,74 ECC 1.7419

LNCH AZNTH LN(H TJ/4( L-] TIM( IHJ LAY IN] LONG JNJ RF A$C IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 0 8 58 2541.87 -15.93 83.31 311.89 101.79 0 51 90 1941.9 -24.04 55,]S

90.00 J3 ? 3 4935.]7 21.35 ZJ5.34 308.98 70.94 14 29 J8 4535.Z 18.55 207,79

JO0.O0 1 32 12 1273.A0 -27.28 43.24 311,57 10Z.?? 2 10 6 1673.4 -25.23 35.0_

JO0,OD J4 26 30 4678.87 12.83 J98.0J )(]8.18 69.93 J5 44 29 40?8.9 ]9.69 188.A4

110.00 2 44 47 2046.24 -30.84 24._H_ 310.54 I05.52 3 ]8 54 1446.2 -Z8.41 16.61

110.00 ]5 30 25 4478.80 26.07 179.33 307.00 87.07 16 A5 3 3878.8 22.?4 JT|.76

D]rF[R[NTIAL COPN[CTION8 NJO-COURS_[ £XECuTION ACCURACY ORBIT OETERN]NATION ACCURACY

TD( -.7150 TRA-I.5484 rc3 -.7641 8AU .48|6 $G? |?82.0 8C_' 357.8 $63 341.0 ST 728.5 $R 151.8 $S 620.7

ROE -.1750 RRA .0995 RC5 .2337 FAU .12S47 RRT -.5387 RRF -.6384 RTT .8980 CRT .729? CR$ -.9010 CST -.950?

F0[-1.9447 F84-|.?193 _C3-2.4187 86P 5116 $68 ]817,3 RZ3 ,1668 813 -._O13 LSA 953.6 MSA J7].6 SSA 16.8

8DE .756] 8RA ].5496 8C3 .7991FSP -1078 SG1 1792.6 $62 299.6 THA ]75.65 ELI ?57.] [12 102.6 ALF _,82

Z037



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I 19643

LNCH AZNTH LNCH YiM( L-I TIN(:

90,00 0 17 ? Z515,66

90.D0 13 4 39 495Z.99

100.00 I 40 i Z249,Z?

]00,00 ]4 24 26 4695.Sl

I10.O0 Z 51 50 ZOZ5.$O

II0.00 15 _ 6 4493.05

DIffERENTIAL CCIRRI[C?IONS

TO[ -,7859 ?RA-I.6Zil YC$ -.8596 8_U .5161

NO[ -.|510 I#RA .0860 NC$ .Z351 FAD .12145

rO(-I.gZtl rRA-l.6Zi6 FCA-Z.$?Z] 6SP 5556

BO( .?993 BRA 1.6241 8C3 .6?09 fSP -105Z

LAt,,H_EH DAY[ NAY 19 1964

LAUNCH OAT[ NAY IB 196A FLI_HT YIN( 10Z.00 ARR|VAL 0AT( AUG ZS 1964

HELIOCENIRIC CEltIC OI$?ANC( 302.596

IL 151.$4 LAL -.00 LOt. 237.09 VL 28.193 GAL -11.52 AZL 94.58 HCA 140.9Z SNA 136.30 ECC .ZZD07 INC 4,583b vl 29.441

RP 108.$0 LdP °2.89 LOP 18.]0 vP _.560 GAP 2.62 AZP 86.44 YAL 233.66 TAP 14.59 RCA |07.86 AlSO 168.74 VZ 34.929

RC IO3.951 GL -19.36 GP 15.30 ZAL 133.99 ZAP 11?.?1 (IS 12.37 ZA( 143.98 EYE 130.20 ZAC 93,73 Ere 2?6.40 CLP-IIS,98

PLAN(TOCENTN|C C(_¢1C

C3 4A.32$ VHL 6.658 OLA 3.33 RAL ?5.66 RAO 65U.? V(L 12.672 PYH 2.34 VNP 4.256 DPA 39.26 NAP 75.18 (CC 1.?295

IN3 LAY |NJ LONG |NJ RT AS( IN| A2NTH XNJ Y|N£ PO CST TIN IN| Z LAY IN| 2 LONG

-25.S5 6J.48 312.00 102.64 0 59 2 1915.? -25.56 53.58

21.74 216.50 .509.60 71.40 14 27 11 4352.9 19.00 208.90

-26.8? 41.49 31|.66 103.62 2 IT 29 1648.3 -24.?$ 33.33

23.02 197.09 309.12 ?0.39 15 AT 41 4095.5 20.13 189.A8

-30.42 23.33 310.57 106.40 $ 25 33 |42}.5 -27.87 15.06

Ze. A5 190.2? 307.67 61.51 16 43 59 3995.1 25.16 172.65

RIO*COURSE (XI[CuTION ACCURACY ORBIT O[TERN|NATION ACCURACY

SGY 1912,2 6M 347.0 $G$ 331.1 ST 795.I SR 132.2 $S 628.?

R/IT -.5510 RRF -.6606 RTF .9015 CRY .?424 CR$ -.9059 CST -.9533

$GB 1943.5 R23 o1821R|3 -.9044 LSA 1008.2 NSA 168.2 $$A 16.0

SGI 1922,0 $GZ 288.1 tHA 174.16 ELI 801,2 (L2 87.9 ALF ?.I2

FLIGHT TIN( 104.00 ARRIVAL DATE AUG 30 I964

H(LI(X(NYRIC CONIC DISTANC( 30B.698

RL 161.$4 LAL *.O0 LOt. Z5?.Ot VL IB.1_0 GAL -]1.33 A2L 94.?S PiCA 144.11 SNA 13?.?9 (CC .21893 INC A.7523 VI 29.441

RP 108.41 LAP o2.79 LOP 11.19 VP M.315 GAP 1.9? A2P 66.15 IAL 131.34 YAP 16.65 RCA 107.64 APO 167.95 vZ 3A.94I

RC |06.270 GL -Z0.23 GP |?.16 ZAL J51.BB ZAP 120.1_ EY9 14.11ZA( 141.91 (T( 131.34 ZAC 94.60 (TC 2?6.43 CLP-I2Z.2?
PLAN(T_ENTRIC CONIC

C$ 43.t20 VNL 6.903 OLA 1.53 RAL 76.43 RAO 6568.? V(L 11.843 PTH 1.54 VINP d.347 0PA 40.|0 RAP 74,86 (CC |.?1 ?9
LNCN aZNTN LNCN TIN( L-i TIN( |NJ LAY

• 0.00 0 T0 10 2484.6? -25,11

90.00 13 I 43 4973,90 22.19

100.OO I 48 42 1220, SO -16,41

IOO.OO 14 Zl 34 4?15.ZO 13.46

II0.00 2 5t 39 1909.43 -19.91

|10.00 15 I1 27 43|0.04 26.98

DIFFERENTIAL CONIRI[CT|(_4.11

TOE -.1581 TRA-I.6969 TC3 *.9107 8AU .349?

ROE -.1238 RRA ,0719 RC3 .2366 FAD .11390

ro(-I.8949 rRA-I.SEO2 FC3-2.3OO3 86P 5913

80( .9656 MA 1.6934 8C3 .9410 ¥SP -1012

LAUNCH OAT( NAY 10 I964

H(LIOCENTNIC CONIC

RL 151.34 LAL -.00

RP 10a.42 LAP -2.67

lC 101.505 GL -21.24

PLAN(TOC[NTR|C CONIC

C3 42.Pt? VHL 6.538

LNCN AZNTH LNCff TIN(

90.00 O 36 21

tm.oo 12 59 IO

100.00 1 58 Z?

100.00 14 18 46

]JO.OO 3 I 24

I10.00 15 25 18

INJ LONG INJ RT ASC INJ AZNTN INJ TIN( PO CST TIN INJ 2 LAY INJ 2 LONe

59.49 312.14 103.5S 1 ? 3? 1886.? -22.99 51.45

211.87 310.33 71.94 14 14 38 4373.8 19.51 ZJO.Zl

39.$4 $11.1| 104.54 2 ZS 42 1620.3 -24.13 31.47

199.39 309.9? 70.91 15 40 30 4115.2 20.64 JtO.?Z

21.5S 310.44 107.35 3 32 57 1398.4 -27.26 13.37

191.40 309.AS 68.05 ]6 42 37 5910.0 23.66 173.72

Ri0-C(_JI_[ _]I_CUTIO N ACCURACy OIRSIT OET(RN|NAYION ACCURACY

6GY 2040.1 8GR 336.9 SG3 319.5 ST 864.6 SR 11|.2 SS 636.0

RRT -.5626 NNI r -._143 RTF .9036 CRY .?$41 CR$ -.9095 CST -.955A

$CA! 1067.8 R23 .Z012 RI3 -.9065 LSA 1066.3 NSA 164.9 $SA 15.0

$G1 2049.1 SG2 277,3 THA 174.59 ELl 868.7 EL2 72.7 ALF 5.58

FL|GHY TIN( 106.00 ARRIVAL DATE SEP I 1964

0/STANCE 314.776

LOL 237.09 VL 28.056 GAL -11.13 AZL 94.95 llCA 1A?.30 Ilia 1|?.28 £(C .21765 INC 4.9491 VI 25.441

LOP 24.49 VP $8.490 GAP 3.31 AZP 85.83 YAL 231.31 TAP 19.6? RCA 10?.40 APO 16Y,16 V2 34.953

GP 19.20 ZAL 151.63 ZAP 123.36 (YS 16.07 ZAE 139.81ETE 152.09 ZAC 95.63 (YC 2?6.45 CLP*IZS.5Y

OLA J.6I RAL 71.26 RAO 65_1.6 VEL 12.920 PTN 2.33 VNP 4.450 0PA 41.14 RAP 74.75 (CO 1.?O?5

L-! Yllq( IN| LAY IN| LONG |NJ RT ASC IN| AZNYH IN| TIR PO CST TIN IN| 2 LAT IN| 2 LONG

2434.2? -24.3? 57._ ]12.34 104.54 I 17 15 1854.$ -22.$} 49,30

d_98.84 22.71 219.32 311.19 12.61 14 21 29 4398.8 20.11 211.81

2199.48 -23.86 37.40 311.95 105.54 2 34 56 1589.5 -23.48 29.41

4?38.95 23.98 199.95 310./4 71.59 15 37 45 4138.9 21.24 152.25

1970.51 -29.34 J9.38 310.?6 106.36 $ 41 15 1370.3 -26.55 11.51

45$0.59 27.40 192.77 _09.37 68.?1 16 40 49 $9)0.6 24.26 175.02

OlFFER£NTIAL C(_R(CTION$

TO( -.9360 TRA-I.7643 TC$ -.9911 6AU .5803

ROE -.09R| liRA .0518 NC3 .2390 FAD .11030

F0(-1.#745 FRA-I,4134 rC$-2.2215 65P 6407

BO( .94OZ MA 1.7652 6C3 1.0098 FSP -980

LAUNCM OAT( NAY 18 19_1

HELIOCENTRIC CONIC

RL 151.3A LAL -.O0

Re 109.31 LAP -I.55

RC !10.196 GL -22.40

PLANCT_ENTR|C C_IC

C3 A2.459 VffL 1.3J6

LNCN AZNTff LNCH TIN(

90.00 0 4? 3?

90.00 12 36 d|

I00.00 2 9 32

J00.O0 14 14 4?

110.00 3 19 I0

NI0-COU_E (X£CUTION ACCURACy

5GT 2|_.4 SGR 328.6 $G3 307°9

RRT -.5763 RRIr -.7115 RTF .9032

$66 2193.2 R23 .2235 RI$ -.90??

$GI 2176.8 $62 267.6 YHA 174.93

FLIr,_'IY TIN( I09.00

0IITANC( 310.957

ORBIT OET(RNINATI(_q ACCURACY

SY 939.8 SR 8?.6 5$ 646.?

CRT .76|G CRS -.9098 CST -.9576

LSA 1132.3 NSA 162.4 $$A i3.g

ELI 942.2 (LZ 56.6 ALF 4.0?

110.00 15 _2 29 4555.95 29.01

OIrF(RI[NrIAL CORRI[CTION$

T0(-I.0219 TRA*|.8316 YC5-J,0472 BAU .6|00

NO( -,0611RRA .0419 RC3 .24J7 FAU .10429

F0(-I.9341 FRA-I.3064 FC3-2,1265 BSP 6819

BO( 1.0241 MA 1.8321 8C3 1,0747 FSP -936

ARRIVAL DATE SIP 3 J964

29.441

$A.966

CLP-128.2?

LOt. L_J?.09 VL 17.tNI9 GAL °|0.92 AZL 95.16 HCA 130.49 SNA 136.75 (CC .21653 1NO 3.1834 vl

LOP 2?,68 VP _1,453 GAP 3.65 AZP 85.49 YAL 2)0,15 ?AP 10,64 RCA 10?.1A APO |66°36 V2

GP 19,49 ZAL /30.17 ZAP 126.73 (T$ 19.34 ZA( 137.82 (?( 152.49 ZAC 96.90 (TC 2?6.42

0LA .32 RAL ?8.|6 RA0 65(t41.6 VI[L 11.799 PTH 2.33 VHP A.566 0PA 42.44 RAP 74.81

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT

2417.34 -23.92 54.?6 311.59 105.62 I 29 J5 1917.5 -ZJ.55

S019.$4 23.31 221,55 3|1.13 ?3.45 JA J? 31 4429.3 Z0.82

2]34._ -25,t0 53.00 3J2,J9 |09,O4 2 43 17 1554.4 -22.65

4?67.?3 24.59 ZoI,gB $11,90 ?Z.44 15 34 15 4167.? 21.95

1959.03 -19.64 17,$9 310.93 109.51 3 SO 39 1339.0 -25.?2

164.48 310.A8 69.36 16 38 23

NiOoC(XM'_M[ (_I[CuTJ(_4 ACCURACY

8GT L_94.5 9_ 312.9 $63 295,0

RRT -.$998 RR_ -.?AZ? RTF .9060

9_ 1316,9 _13 ,2494 RI3 °.9084

SGJ 2302.3 SGZ 259.8 THA 175.19

[CC 1.6988

IN| 2 LONG

46.89

Z15.?6

27.11

194.0_

9.44

3935.6 24.9? 176,63

ORBIT O(T(RNZNATION ACCURACY

37 1021.0 SR 6|.? $8 658.5

CRT ,7614 CR3 -.9032 CSY -.959?

LSA J203.? MSA 160,3 $$A 12.6

ELI 1022.1 EL2 39,9 ALF Z.64

2036



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1, 19641

LAUNCH OAr[ MAY II 1964

MELiOCENTRZC CO_IC

mL 151.54 LAL -.00

eP 104.3• CAP -Z.4Z

RC I1].ZOl GL -El.??

PLAN_V_(NTRIC _1C

C] •Z.OR9 VNL 6+•ll

LNCH AZMTfl LNCH TIME

JO.00 I I ZZ

90.00 IZ •? 56

I00.00 Z Zt Zl

IO0.OO J• 9 Sl

I10.00 ] 19 •6

I10.00 15 19 •5

KLIr,,H? T[_: 110.00 •eRiV•L 0ATE .Slip 5 1964

Ol$TAIqK;[ 326.975

LO(, 217,09 YL ZY.SZZ GAL -10.?l AZL 9t.•7 NCA 153.6| $NA 156.Z• [CC .ZlS•e INK: 5.469• Vl 29.44]

LOP ]O.gB VP ]8.•15 GAP ].95 AZP 95.09 TAL ••9.89 TAP ••.57 RCA 106.87 APO 165.97 V• ]•.979

GP 11.07 Z•L 148.69 ZAP I•?.76 ETA 11.00 ZA[ 135.79 ETE 15•.S0 ZAC 98.47 [TC 176,]? CLP-I]I.01

DLA °.77 RAL ?9.IZ RiO 65U.6 V[L 1•.795 PTN •.$] VHP 4.699 DPA ••.08 RAP 75.0J ECC 3.69•?

L-I TIN( IN} LAT IN} L_ IN} RT ASC IN} AZMTN |NJ TIN_ PO CST TIN IN} • LAT IN} Z LONG

1375.•4 -•$.1• 51.9• ]1•.9• 106.93 I •0 51 1775.• -•0.59 44.16

5067.•1 ••.0Z ZZ•.IO 313.•9 ?•.3• 14 1• •4 ••67.• •1.6P Z16.•Z

Z114.O• -2•.$8 $Z.Z8 31•.51 10?,85 • 57 35 151•.0 -Zl.TI •4.50

• 80$.67 15.30 Z04.31 }1 $.09 75.55 J3 •9 •• 4109.? •;.DO 196.•1

19OZ.98 -•?.80 1•.93 }11.19 i10.7• 4 I •9 1303.0 -•4.11 ?.11

4581.48 Z8.?• 196.65 }11.|4 10.63 16 $5 10 3987.3 •5.54 118.68

0ZrF[R[NTIAL C(I_IKCTIOKI

TO[-l.ltl? TRA*1.8979 ?C3-|.1011BAU .$3|1

r0[-1.84}• FRA-|.ZOI} FC3-2.0195 9$P 7146

80[ I.IZZ• MA 1.8991 BE3 1.1131 rSP -898

N|O-CO_S[ EKI[CuTION ACC_I'ACY ORBIT OETERNINATION ACC_ACY

_Y •410.• }GR }11.} $G$ •91.9 ST 1111.9 SR $Z.4 $S 674,1

RRT -.(_41 _ -.7755 RTF ,9066 CRT .7119 CR$ -.95•] C$T -.96Z0

386 •4•1.? R•$ .•790 RI} -._90 LSA 1•90.? N$A 159.6 $$A I1.|

SGI •••9.3 $G• 155.• THA 175.}6 ELl 111•.0 EL• ZZ.7 ALF 1.19

LA_CN OAT[ NAY 1| IN• FL|C441 TIN[ 11•.00 ARRIVAL DATE $EP ? 196•

*'_LI_ENTRIC C_NJC

RL 151.34 LAL -.00

eP 108.50 LAP -•.Z9

RC J15.•99 GL -25.4•

PLA_?_(NTR|C C(_NIC

C$ 4J,9_ YHL $,47_

LNCN •ZNTH L_H 7I_

q�O.O0 I I? 1•

PO.O0 1• •0 14

100.00 Z }? Z_

]O0.OD J• Z 50

110.00 3 •} IS

110.00 13 1} 36

OJSYANC[ $_t.8_5

L(X LP}?.09 VL •1.85} GAL -10.•9 AZL 95,93 /4CA 156.88 SNA 135.68 (CC .•1••9 INC 5.8•1J vl 29.•41

LOP $4.0? vP 38,3?? GAP •.13 AZP 8•.64 TAL Z•7.5_ TAP •4.46 RCA 106.59 APO 164.79 v• 34.991

GP Z}.10 ZAL 1•6.96 •AP 1•9._ ETA •4.19 ZA[ 153.85 EYE 15•.16 •AC 100.47 ETC _76.30 CLP-;]].8I

DLA -Z.15 RAL DO.IO RAO 6988.8 VEL JZ.?BO PTH t.$Z YHP •.15• OPA •6.18 RAP 75.19 ECC 1.6908

L-I TIRE IN} ;AT |NJ LONG IN} RT A$C |NJ AZHTH IN} TIN; PO CST TIM IN} • LAT IN} • L_G

• 3•5.36 -Z•.10 48,64 313.4} 108.17 1 56 0 1715,6 -19.•1 41.00

5115.}5 Z•.8G •Z?,_ 315.08 75,98 I• 5 }9 4515.• •Z.69 Z19.]6

_66.?(_ -_3.$6 _|,J• }1_.96 10_.•'O 3 11 56 1488.7 -•0.53 Zl.49

• _49.49 16.15 L)07,45 $J4.71 7•.9/ JS •3 40 41•9.• •3.83 199.4Z

1960.93 -•6.75 1•.11 }11.59 11•.12 • l• 14 1•60.9 -13.5• 4.44

• 6•7.99 •9.6} 109o•9 313.55 ?•.11 16 SO 44 •0•8.0 •6.09 181.35

NID-C._S4[ [X[CUT|(_ ACCURACY ORBIT DETEItNINATION ACCURACY

}GT ZS•$.1 SC_ $25.0 9G3 •67.6 ST 1Z15.} SR 11.1 S6 693.8

RRY -.6168 RRF -.00?5 RTF .9071 CRT -.5040 CR$ .•?•1 C$T -.9647

6C_ •566.8 R•} ,_0?B R13 -.9096 LSA 1 }90.2 mSA 159.9 $$A 9,6

$GI ZS5•.1 SGZ •55.1 YHA 1?5.•5 ELI 1•15.} EL• 9.6 ALF 179.?4

DIFFER(NT|AL CGqe[CTIONS

YO(-l.tA01 TRA-1.9690 TC3-1.1_3 8AU ,6i59

+_m[ .oo•9 eeA .0119 RE} .150_ KAU ,09170

FO[-I.8}R• FRA-I.09S? FC$-1.8919 8$P ?6?8

80[ 1.Z•01 M• 1.9830 8C3 l.le?l rSP -856

LAUNCH O4T[ NAY 16 1964 FLIGHT TIN( 11•.00 ARR|¥•L DATE SEP 9 1964

_[_IO([NTNIC CONIC

IL 151.]4 L•L -.00

RP IO_,Z$ LAP -•J•

NC I11.1+0 GL -•?.41

PLAN[TO_[NTNIC CONIC

C5 4Z.ZZO VNL "6.•98

_NCH •ZMTH L_N TIN(

90.00 I }6 )}

90.00 1Z _0 i•

IOO.OO Z 55 5•

]00.00 l} 55 }?

110.00 5 59 28

1J0.OO £] 6 30

O|FFER[NTIAL C_R[CTION_

TOE-I.]85] TR•-•.O•711 TC}-1.1963 BAU .690•

RO[ .0505 RNA -.OO_5 RE} .•55• FAu ,094••

FOE-1.8}89 FNA -.9890 FC}-1.7310 89P 8068

80[ 1.388} M• Z.O•?O 8C} I.•Z}• TSP -800

Of}TAKE $}8.8_?

L(X •31.09 VL Z?.?8}CAL -10.•6 •ZL 96.Z9 KA 160.01 $NA 133.15 [CC .•1357 INC 6.Z9*9 v! •9.•41

LOP }?.Z? VP 38.$$9 GAP •.5• AZP 84.09 TAL •26.•• TAP •6,}1 RC• 106.•8 APO 16•.01 V_ 35.006

GP •5.75 ZAL 14•.68 ZAP 1_0.•? [T$ •8.06 •A[ 131.Z6 ET[ 151.4• ZAC 103.G6 [YC •76.25 CLP-136.10

OLA -4,}• RAL _1.31RAO 65(_1.6 V£L I•,190 PIN •.33 YHP 5.0•4 0PA 48.90 RAP 75.53 [CO |.6940

L-I TEN( |NJ LAY |NJ LONG [NJ RT ASC IN} A_WTH IN} TAN( _ CSY TIN IN} • LAY |NJ Z LONG

Z169,$8 -•0.78 •4.74 $|4.1} J09.$9 • I4 19 1885.7 -17.90 }?.•5

5118.3• 25.8• •}1.7• 317.16 77.96 13 96 33 •578.] Z].Si ZZ).sg

• 009.83 -Z•.O4 •5.•} }13.G} 110.7• 3 •9 •• 1409.8 -19.01 17.94

• _8.43 •?.J• •11.6} 316.8} 76,96 13 15 •6 4}09.4 •5.0? Z03.44

1810.7• -75.•• J.SI $1•.12 115.66 4 •9 $8 I•lO.T -•Z.01 1.33

• _1.•9 )0.$8 193.•7 $J 5.79 71.13 16 Z• 31 •08J.} _6.Z0 J84.95

NJO-COU_[ [XI[CuT|ON ACCURACY _'81T O[T[RNIN•TION ACCURACY

}GT _668.? SGR 335.0 }G} •51.1 ST 13}5.5 }N 45.T $S 716.4

RRT -.6•_0 _ -.0}4} RTF .9075 CRT -.879• ORS ,9616 CST °.9677

$68 •_9.6 R•$ .3968 RI3 -,9101 L$• 1507.6 NSA 161.0 SSA Y.g

$G1 1679.9 $¢*Z 161._ YNA I ?3.•8 _LI 1356.1 EL• Z1.8 ALF £?S.Z8

LAUNCH DATE MAY 16 196• FLIG4_4T TIN_ 116.00 ARRIVAL DATE $EP 11 1964

Ht[LIO_ENTRIC CONIC

RL 191.$4 LAL -.00

Re I01.Z• LAP -_.88

NC 1•0,07• GL -30.09

PLAH[TOCENTRIC CONIC

C] •3.15• VNL 6.589

LNCN AZNTH LNCH TIN[

gO,O0 Z 1 3

90.00 1_ 16 •

IO0.O0 } IR 6

100.00 1} •0 •0

110.00 • 19 51

IJO.DO J4 51 Z4

0I$TANC[ $••.811

LOI. Lr37.09 VL Z?,?IZ GAL -IO.OZ AZL _.93 KA ;63.17 _A |3•.61 [CC ._1173 I_ 6.93Z4 vl 29.441

LOP 40.47 VP _,]_0 GAP 4,83 AZP _).$6 _AL •14.86 TAP ZB.I$ 8CA 105.97 APO 163.Z4 VZ 35._19

GP Z9.19 ZAL 1•1.99 ZAP 1_0.81 [T$ S_.B6 ZA[ |19.41 ErE 150.•9 •AC 106.60 EYE •76.•} CLP-138.54

OLA -6.87 RAL 8•._0 RA0 656_.6 ¥£L IZ,8•6 PTH •.$3 VHP 5.•93 0PA 51.51

L-i ?|N[ IN} _AT _NJ LONG |NJ R? A$C _NJ AZNTH _NJ Y|14_ PO CST FIN

Z181,05 -18.99 •0.00 315.Z1 111,41 • 37 }4 1591.1

5_69.99 16,90 •$7,78 }19.99 80.80 1} 4} •6 4864,0

19}9,•• -_0.17 Z1D,93 314.66 !1•.45 3 51 •6 1539.•

• 991.05 •8,•6 217.•4 $19.7_ 79._• 15 $ 31 •}91.1

1749,09 -Z$._8 •.87 }15.0} 115.41 4 4_ 0 1149.0

• 75•,0E }J.81 J98.98 $J8.B7 7?.05 16 J5 $_ 4JS4,0

O/FF(R[NTIAL CCItlKCTIOI|

TD(-I.$?$? TRAo£.09S• TC$-I.Z085 6AU .71}6

RO[ .IDT• RRA -.0})4 RC3 .•591 FAU .D76}?

F0(-1.850£ rRA -.8?55 rC}-I.5$•Z 89P 8510

BO[ 1.5813 BRA Z.0993 8C} J.Z$$9 rSP -7•4

MIO-COt_QJ_ [1[CUT|ON ACCURACY

}GT •?94.3 $_41 }5•.} }G} •}•.6

RRT -._ZO RRI r -.853• RTF ,_K)$?

$88 9816.8 R•} .3606 RI3 -.9116

$¢1ZSO$.Z }r,_ Z78.6 ?HA |75.49

RAP 75.60 (CC I.TJOZ

IN} E LAT IN} Z _ONG

-15.91 32.67

• 5.]5 Z•9.45

-1T.D5 I].S2

• 6.56 ZDg.D5

-_0,06 ]57.59

19.$0 19D.01

_IBIT O(T[RNII_TION ACCURACY

ST 1•6•,} _R 9d.5 S} ?46.3

CIIT -.8870 CR$ .9700 CST -,9715

_6A 1636.0 N$A 165.5 S$A _.5

_LI 1486,? EL2 43;6 ALF J76.76

ZO}9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 19643

LAUNCH DATE NAY 18 1944 FLIGHT TIM( 118.{30 ARRIVAL DATE SEP |3 ]964

NELi(XENTRIC C_V;C

RL 151.34 LAL -.00

RP 108.17 LAP -i.83

RC |ZZ.331GL -35.58

PLANA_TO_ENTRIC CONIC

C3 43.3TZ VNL 6.735

LNCH AZNTN LNCH TII_

SO.DO Z 34 O

90.00 I1 $5 6

J00.00 3 50 15

J00.00 13 11 33

110.00 4 44 54

110.00 14 41ZZ

DIFFERENTIAL CORRECTICN,S

T0[-|.9506 TNA-2.1674 TC)-1.17?7 8AU .T)ID

fiDE .|T84 RRA -.OTZl RC3 ._567 FAU .05062

FOE-I.8692 FRA o.7549 FC3-1.2692 BSP 8J85

0DE ).3591 MA Z.1686 6C3 1.Z051 rSP -664

01STANC[ 350.848

LOL Z37.09 VL 27,641 GAL -9.7? AZL 97.86 HCA 166.46 SNA 134.07 ECC .21196 JNC T.1613 v! 29.44]

LOP 43.68 VP _1.2(_0 GAP 5.10 AZP 82.33 TAL 2Z3.45 TAP 28.6J RCA 105.65 APO |61.46 v| 35.031

GP 34.Z0 ZAL 138.51 |AS 130.02 (TS 38.86 ZAC I24.71 (T( 148.60 ZAC 111.48 [TC Z76.$5 CLP-141.03

DLA -I0.26 NAL 64.10 NAO 65M.T V(L 12.91) PTH Z.35 VHP 5.661 OPA 57.44 RAP 76.O$ (CC I.T467

L-I TIN( IN] LAY |NJ LaqG IN] RT ASC |NJ AZNTH IN] TIN( PO C)T TIN IN] 2 LAY |NJ 2 LONG

2093.52 -16.46 )3.66 317.02 113.37 ) 8 53 1463.5 -13.16 26.84

3336.77 27.93 246.81 324.06 S$.!2 13 24 53 4786.S 16.86 139.09

|847.34 -17.78 15.16 316.4| 114.43 4 21 Z 1247.5 -14.34 6.16

$107.97 26.37 225.S$ 323.34 84.16 14 46 41 4308.0 16.15 Z17.33

1670.10 -ZJ.Z8 356.1H) 314.60 117.40 $ 14 45 1070.1 -17.45 352.8?

4858.18 36.24 ZOG.41 323.37 81.50 16 2 21 4258.Z 31.71 197.52

NI0-_._0U_N[ (XI[CUT|CN ACCt.NIACY ORBIT DET[RN|NATION ACCURACY

SGT 2Si6,5 SGAI )81.6 SG$ Z09.0 ST 1672.Z SR 153.$ 66 YTB.6

RRT -.6008 _ -.8542 RT_ .6J08 CRT -.8931CRS .9694 CST -.P?60

St, O 1641.3 R23 .3764 R13 -.Ri)l LSA 1843.6 NSA 16?.0 $$A 4.?

$G| 2625.6 $62 _04.| THA I75.46 ELi 1677.8 [42 68.7 ALF 175.31

LAUNCH DATE NAY 18 J664 FL|GA<T TIN( JZO.00 ARRIVAL DATE $CP 15 1964

HELIOCENTR|C CONIC

RL |$1o34 LAL -.OLD

RP ZO8.13 LAP -1.6_

RC 124.418 GL -38.46

PLAN(TOCE_TRIC CONIC

C3 $0.475 VML T.103

LNCH AZMYN LN_H TIN(

90.00 3 £Z 49

PRIOR 11 Zl 27

100.OO 4 35 58

100.O0 12 50 56

;10.O0 5 25 5?

110.00 14 I? 30

DiS|ANt( 356.?35

L(38 23?.08 VL 27.569 GAL -9.52 AZL 99.35 HCA 168.66 $14A 133.54 (CC .21JZ0 INC 6.3522 vl 23.441

LOP 4Q.68 vP M,Z21 GAP 5.3? AZP 80.60 TAL ZZZ.O0 TAP 31.64 RCA 105.33 APO 181,T5 v2 35.046

GP 41.27 ZAL 133.75 ZAP 127._18 (T5 46.61 ZA( 116.48 (T[ 147.30 2AC 118.53 (TC 276.80 CLP-143.8B

OLA -15.08 RAL 8_,01 RA0 8548.6 VEL I).109 PTH 2,39 VHP 6.280 OPA 64.41 RAP 72,43 ECC 1.8307

L-] TIN( IN] LAT IN] L_IqJG IN] RT ARC IN] AZNTH |XJ T|N( PO C_T tIM IN] Z LAY JNJ Z L(_AG

1666.1R -12.38 25.74 )20.47 I13.38 _ 55 25 1356.2 -8.03 18.86

9577.44 18.23 210.33 3)0.)8 92.07 12 34 25 4977.4 28.14 151.87

1720,14 -14.04 7._ 313.74 116.67 5 4 38 1120.1 -10.3d .81

5188.71 29.87 239.33 )30.43 61.18 14 J6 8 4688.7 28.71 230.54

136).38 -17.32 353.37 317.45 113.6t 3 51 l 963.6 -13.74 346.64

5018.04 34.16 218.76 330.A) 88.76 IS 41 8 4418.0 33.61 Z08.59

ORBit OET(m41NATION ACCURACY

ST 1928.3 )R 218.D S$ 817.6

CR? -.8641CR6 ,9633 CST -,981$

L)A 2068.1N)A 171.4 $6A 3.Z

(41 1638.4 [L2 87.5 ALF ]74.19

oirF(R(N?IAL C_qR£CTIONS

TDE-Z.IRSY TRA-2,IS43 TC)-l,O?O0 8AU ,?390

ROE .2673 RRA -.1444 RC) .Z5)l F_J .05413

roE-s.ess) FRA -.4268 rC3 -.8285 8SP 9282

ROE Z.3016 MA 2.2580 8C3 1.0952 r)p -366

N|O-_S( (1G[CUTION ACCURACY

S&T 3042.1 SM 413.8 $G) 178.3

RN? -.3336 RRF -.8167 RTF .9164

SG6 3070.1 RI) .3?SZ RJ3 -.9136

$61 3030.3 $62 348.3 THA 175.78

LAUNCH 04Y( NAY J9 1964 FLIGHY TIN( lZZ.O0 ARRIVAL OATE $EP l? 1964

HELIOCENTRIC CONIC

NL 131.34 LAL -.00

mP 10#,09 44# -1.50

RC 116,676 GL -45.43

PLAN(TOCENTRZC CONIC

C3 63.914 VHL 7.693

LNCH 4ZMTH L_CH TIN( L-I TiN( IN] LAT

80,00 4 50 54 1727.63 -5.55

60.00 ]0 16 6 633.76 2A.63

JO0.O0 $ $5 57 15/G.61 -7.34

]O0.OO 11 33 24 5e08.06 27.13

IJ0.O0 6 31 I 1406.30 -12.31

Z10.OO 13 34 4Z 9261.1_ 32.54

0_FF[RENTIAL CCI_R(CTI_$

TOE-3.] ZZY YRA-2.3_II6 TO3 -.8265 8AU .?IS?

ROE .3207 RRA -.3334 RC3 ,162| FAU .03784

F0(-I._153 FRA -.4686 FC3 -,3140 86P 9804

60( $.1632 MA 2.3818 8C3 .8422 FSP +436

DISTANCE 362.715

LOt. 137.06 VL 27.437 GAL -_.25 AZL 10Z.16 HCA 172.64 $14A 133.01 EC¢ .21062 1NC12.1663 Vi 29.441

LOP 90.06 vP 36.161 GAP 5.62 AZP 77.64 TAL 220.$2 YAP $3.36 RCA 10A.68 APO 161.02 V2 $5.036

GP 51.64 ZAL 126.68 ZAP 12|.66 [TS 57.20 ZA(11|.$) (T( 14?.35 ZAC 126.12 (TC 2?8.40 CLP-146.17

OLA -ZZ.I8 RAL 88.81RA0 65_6.2 V(L 13o61! PTH Z.46 VHP ?.3?6 0PA ?4.22 RAP 60.62 (CO 2.0519

IN] LOIAG |_J RT ARC iN] AZNTH iN] TIN( PO CST TIN IN] Z LAY IN] 2 LONG

12.63 326.40 117.61 5 16 Zl 1127.6 -I.79 3.97

307.19 340.00 103.88 10 26 40 33.6 26.60 298.62

)34.04 327.32 116,01 6 21 13 616.6 -).61 349.43

262.eO 340._8 103.06 13 26 52 5008.1 28.66 254.13

344.82 324.46 122.14 6 54 34 606.3 -7.66 336.40

239.8? )41.RE 101.06 13 2 53 46_1.1 33.73 230.83

N|O-COt,_[ [XJ[CUYION ACCURACY (_QRIT 0ETERNINATION ACCURACY

$GT 3|80.5 SGR 452.0 553 136.S ST 2304,9 _Lq 242.6 66 e55.0

RRT -.2733 RRt r -._O34 RTF ,_)08 CRY -.8441 CR$ .6163 CST -.8882

SO8 3Z0S.? RZ) .3531 R13 -.6313 LSA 2464.1MSA 176.0 $$A 1,8

$GI 3|81.9 $GZ 414.5 THA 177.?6 (41 2314.0 [LZ 129.6 ALF 174.61

LAUNCH DATE MAY 18 1664 FL|GHT TIN( 124.D0 ARRIVAL DATE $EP 18 1964

H(L/OCENTRIC CONIC

RL 151.34 LAL -o00

RP 108.05 LAP -1.33

RC 126.127 GL -56.0?

PLAP_TOCENTRIC CON|C

C3 |17.116 VHL 10.|12

LNCff 4ZNTH LNCH TIN(

?2.64 $ 44 46

J0?.J6 |0 8 41

72,84 3 44 46

J07.16 10 8 41

110.00 6 11 18

]JR.00 11 41 16

O|S?ANC[ )f_.579

LOt. L_37.09 VL 27.425 GAL -S.97 AZL 103.36 HC_ 173,98 S_A

LOP 3).)0 VP 341.141 GAP S.86 AZP ?0.G_ TAL 2JS._8 TAP

GP 67,66 ZAL J16,33 ZAP 11|,16 (Y8 79.03 ZA( 97.38 (Y(

OLA -32.74 RAL 94.66 RAO 65_0.2 V(L |5.441 PTH 2.76 VHP 11.436 OPA ?9.64

L-I T|N( IN] LAT IN] LONG |NJ R? ARC |NJ AZM?H IN] TIN( PO C)T TiM

i737.56 8.71 11.47 )50.87 121.68 6 13 43 1137.6

393.91 8.73 )|8.83 350.88 I11.88 |0 23 34 293.9

1717.56 8.71 2|.67 )50.8? 121.68 6 13 43 1137.6

893.31 8.73 318.83 )30.88 J11.68 10 23 34 283.g

10"t0.82 .30 )Z?.04 345.42 124.18 9 16 8 4?0.8

608.64 17.32 302.07 338.|4 116.84 11 51 Z8 8.6

132.48 (CC .20965 lNC13.3565 vl 26.441

34.37 RCA 104.67 APO 160.$0 V2 35.0?2

169.06 ZAC 145.32 ETC 286.61 CLP-|61.69

RAP 344.66 ECC Z.8274

IN] 2 LAT IN] 2 LONG

]2.64 14.92

12.85 312.16

12.84 ]4.92

iZ.86 312.29

4.T6 320.81

|1.IT 293.06

GR_IT 0ET£RNINAYION ACCURACY

ST 2807.6 SR 418.6 $3 9J$.0

CRT .9243 CR$ -.6681 C6T -.9963

LSA 29??.2 NSA 176.0 SSA .9

EL| 2534.2 [L2 156.3 ALF 7.87

O|_F(R(NT|AL COQR(CTJON$

TO[-$.Z$80 TRA-2.3J?$ TO3 -.3450 8AU .3406

R0( -.6?48 RR4-1.1550 RC3 ,0136 FAU .01718

r0(-1.7443 FRA -.3464 FC3 -.|2?0 86P 8633

BD( 3.18J3 6RA Z.3693 8C3 .3453 F)P -264

N|0-C(:UR_N[ (_(CUT|_N ACCURACY

$GT )_21.2 $GAR 810.6 $G) 85.4

RI_T .???2 RRF .$899 RTF ,9692

SG8 332|.6 R23 -.2733 R16 .6613

SGI 3283.? $02 500.3 THA JI.33

ZOA0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

LAUNCH O•T( N•V 11 1964 FLIt, A4? TIM( 1Z6,00 ARRIV•L 0AT[ S(P 21 1964

NiLIOC[NYRIC CONIC

mL 15J.34 LAL -.0O

RP ]Ol.Ol LAP -1.15

IC 131,}tT GL -53.)1

PLAN[TOC(NTIIC C(_d|C

C3 BOI,ZBI VHL 30.021

LNCff AZNTH LN_H TIME

01.67 ? Z 52

110,33 12 6 6

8t.17 ? Z 52

!|0.33 12 6 6

0_.67 ? Z 5Z

110.33 IZ 6 6

OIFr£R(NTI•L C(_RRECr/_q_

TO[ 2.162_ TRA 2.2312 TC3 -.05Za BAU 2.53•3

mO-J4,•SZ3 RRA -.4_0J RC3 .I884 FAU-.0535|

FO(-2.SO?0 FRA .lO'i_ FC3 .0322 8SP 8•98

BOEI4.G4ZD MA 2.Z?Zl BE) ,|937 F)P -141

01STARe( 3?•.D05

L($t. 237.09 VL 2?.3)3 GAL -8.)t AZL 153.26 NCA J?J.7| S.qA J3J.96 £CC .Z083• |NC65,Z57J vl 29.••1

LOP' 58.51 vP 38.101 GAP 5.97 AZP 26.75 TAL 217.25 TAP 55.9• RCA 104.•? Also 159.•5 v2 35.085

GP 63.0• ZAL 98.)1ZAP _.54 (Y$ 166.58 ZA( 62.$D El( Z58.06 ZAC 156.85 (TC 298.67 CLP 104.54

OLA -54.38 RAL 119.18 NAG 6)72.9 VEL )1,978 PTH 5.•8 vHP )G.8•50PA •6.74 RAP 51•.57 (CCIS.l$21

L-I TIN{ JNJ LAY _NJ LONG INJ RE A$C XNJ AZNTH INJ ?|14£ PO C)T TZN [NJ Z LAY rNJ 2 LONG

20_8.12 -.05 39.01 Z5.Z• 12•.36 ? 36 50 1•36.1 4,•5 5Z.81

107],77 -.05 327,03 29.28 J24.3_ 12 24 _ 473._ 4.•? _20.85

2038.12 -.05 3S.Ol 29.2• 12•.36 ? 36 50 1•3t.1 4,•5 32.81

1073.77 -.03 327.03 29.25 12•.36 12 Z• O •73.8 •.•T 520.83

2038.12 -.05 39.01 2t.2• 12•.36 ? 36 SO 1•38.1 •.45 52.81

107).77 -.03 327.03 2t.25 12•.3_ 12 2• O •?).8 4.•? 320.85

N|0-COU_ £KI[CuTION ACCURACY ORB|T OETERNINATZON •CCURACY

SGT 732.7 SGR 2983.6 SG3 •9.3 ST ••0.9 S_ 2764.5 iS 1705.6

RRT -.1_75 RRt r .9965 RTf -.8•55 CRT -,9401 CRS -.9997 CST .9314

SG8 3072.2 RZ3 -.ll•l R13 .9933 LSA 327•.2 N$A 156.1 SSA .9

SGI )029.6 SCR 509.9 THA IO0.15 (L! 2795.3 (LZ I•S.? ALF 98.55

LAUNCH 0AT[ NAY 18 I_• FLIGHT TIN( 128,00 ARNZVAL 0ATE SIP Z5 1964

Ht[L|OC(NTRIC C(_41C

RL 1)1.)• LAb -.O0

RP 107.97 LAP -.97

RC 133.597 GL )?.Z•

PLAN{TOC(N?R|C CONIC

C3 123.9•3 VHL 11.133

LNCH AZMTH LNCH ?llll_

11.9• 18 9 32

168.De 3 29 •2

11.9• 18 9 32

It1.08 3 25 42

11.94 18 9 32

168.08 3 25 •2

0ISTANC( 360.817

LOl. 237.09 VL 27,281 GAL -0.•9 AZL G5.?D _A 192._1 _A 131.45 (CO .21027 1NC20.5027 vl Zt.441

LOP )0.?Z VP 311._ii GAP 8.•8 AZP 110.28 TAL Z16.12 TAP 38.93 RCA 105,81 APO 159.08 v2 3).098

GP °73.27 ZAL 113.18 ZAP 106.&8 (TS 276.08 24( 948.0• (TE 198.90 ZAC 10.13 (TC 532,)0 CLP 174.6•

OLA 79.50 RAL I22.•7 RAG 8570.3 V£L 15.681 PTH 2,78 _lp 15.787 0PA -51.$8 RAP 79.5•

L-J TIN( JNJ LAT ]NJ LONG JNJ RT A$C INJ AZMTH INJ TIN( PO CST TiM ]NJ 2 LAT

• 880.33 -15.2• 250.•9 29.59 10.88 17 30 •1 •289.5 -25.09

3072.?• -15.2• 89.46 2_.57 10,88 4 I§ )4 2•72.? -23.00

4889.33 o15.24 ZS0.•9 29.59 10.88 17 3'0 41 •289.3 -25.08

3072,?• -I),2• 8D.•8 29.57 10,88 • 16 )4 2•72.7 -23.09

• 88_.33 -15,24 250.49 29.59 10,88 17 30 •| 4289.) °23.09

3072.7• -15.24 89.•6 29.5? IO.B8 • 18 54 2•72.7 -23.09

OlFFEN(NTIAL COIIRECTIONS

TO[ 1.3857 TRA ,0539 TC3 -.3051 BAU .5D56

R0[-1.9•3• RRA .1828 RC3 -.0022 FAU ,013•2

FOE !.3155 FRA .O5•1 F¢) -.0937 89P 10_8

80( 8.68•5 MA .i713 8C3 .3051 rsp -Z08

MI0-C_E [XI[CUTION ACCURACv

9GT 33_4.4 9_q' 1100.7 SG3 62.5

RRY -.8692 RRF -.7593 RTF .9815

$Ge ))39.9 R23 -.2325 RI3 -.9725

SGI 3501.0 $GZ 522.9 THA li3.?)

ECC 3.0398

JNJ 2 LOnG

24_.27

88.Z•

2a5.ZY

8B.Z•

2•_.27

88,24

OPBIT OET[RNINATION ACCURACY

ST 3292.0 SR 1009.6 S) 923.1

CRT -.9886 CR$ .9791CST -.9985

LSA 3561.4 N$A I)?.0 $SA .8

(11 5440.2 £L2 14§,5 ALF 165.1_

LAUNCH DAY( NAY 18 1964 FLIGHT TZNE 150.00 ARR|VAL 0ATE SEP 25 1964

HELIOCENTRIC C(3_1C

RL 191.3• LAL -.00

RP ID7.93 LAP -.79

NC 135.815 GL 35.61

PLAN(TO((NTR]C CONfC

C3 3R,405 VHL 6.197

LN_H AZNTH LI_H ?_

55.74 1• 53 L'O

144.25 0 24 •9

3S.74 1• 53 ZO

144.Z$ 0 2• •9

5_,74 J• 33

144,28 0 24 4_

0IFrERENT]AL CCR'RECT_ON$

T0( Z.IgT? TRA-I.20_8 TC)-1.6277 8AU ,8801

ROE .4138 iRA .0)32 RC3 -.3958 FAU .05482

F0( .$351 FRA -.1995 FC) -.?8•8 8SP 1115•

BO[ Z,2385 ella 1,2044 8C5 1.6751F)P -372

OI)TA_E( 588.59_

LOL Z37,09 VL 27.209 GAL -8.17 AZL 92.30 HCA 195.90 SMA 130.9• (CC .20979 INC ?.698? Vl _9,4•!

LOP 62.9• VP 58.021 GAP 6.69 AZP 97.66 TAL 21•.50 TAP 40,•0 RCA 105.•7 APO 158.40 V_ 35.110

_P -54.91 ZAL |32,95 ZAP 121.97 (T$ _03.05 ZA( 115.86 [T( 21G.57 ZAC 22.32 (TO _79.37 CLP-ISY.09

0LA 5_.05 RAL 90.25 RA0 651_.5 vEL 12.640 PTH 2.29 VHP 8.7?6 0PA -30.77 RAP 90.3• (CC I.i3_l

L-| TZME |NJ LAY INJ LONG JNJ RT A$C |NJ AZNF_ INJ TIN( POC$? ?|N INJ 2 LAT ]NJ 2 LONG

4528.78 -28.74 222.)0 3•1.07 )5.90 16 8 46 39Z6._ -35.09 21?._0

2869.•5 -28.72 87.15 541.05 35.90 I IZ 58 2269.• -55.08 81.85

• )Z$.78 -28.74 222.50 3•1.07 55._ 16 8 •6 5926.8 -55.09 _I?.ZO

2859.•5 -28.72 87.13 3•1.09 35.90 I 12 58 2269.• -35.08 01,85

4)26.78 -28,7• 222.50 3•I.07 )5.90 IG 8 46 3926.8 -55,09 217.20

2869.•) -28,72 87.13 341.01 )5.90 1 1_ )8 226_.4 -55,08 81.83

N]D-CC_ [_CUTJON ACCURACY ORBIT DETERMINATION ACCURACY

SGT )589.• SGR 625.0 $G) 111.6 ST 213•.0 SR 3$3.5 S) 590.1

RRT .7_01 _ .929? RTF .928• CRY .9373 CR$ -,9828 CST -.9955

$G8 36•3,• R23 .35•8 RI5 .9338 LSA 2241.3 _$A 160.1 3sA 1.8

SGI 3816.7 SG2 •2).7 THA 7.55 ELI Z|64.1 (12 131.7 ALF 9.59

LA_CH OAT( NAY 18 198• IrLIGHT Tlll_ 132.00 ARRIVAL O•T( SEP 27 1964

HI:L;O([NTNIC CONIC

RL 151.3• LAL -.OO

RP JO?.80 LAP -.RIO

RC 138.O21 GL ZO.31

PLAN(TO(ENYRIC CCN](

C3 ZS.)83 VHL ).157 OLA •3.7) RAL

LNCH AZNTH LN_H T|I4_ L-] FINE: INJ LAT

55.13 15 52 )8 •281.4e -28,62

124.87 23 17 3? 2_ZO,0_ -26.61

_5.13 15 52 58 4_1,48 -28.8_

12•.87 Z) 17 37 28_[_.08 -28,81

59.13 15 52 )8 42_1.48 -28,62

124.87 23 17 37 2920.D6 -26.61

OXFF[RENTIAL CCI_R_CTZON$

TO[ 1,0939 TRA*I.•92? TC3-2,51•2 8AU .9150

NO( .2434 RNA -.0294 RC) -,5•88 FAU ,04782

FOE .52•1 FRA -.Z?$3 FC3-1.5587 8$P 11•48

80( 1,1207 BRA 1.49_ BC3 2.5?)6 F)P -497

01$TANC( 392.4•3

LOL 237.09 VL 27.137 GAL -7.87 AZ_ 88.18 HCA 189,08 S_A I2K).•• ECC .20959 INC 3.8177 VI 29.•41

LOP 88.15 VP 37.981 GAP 8.9_ AZP 93.77 TAL 212.90 TAP •1.98 RCA 103.10 APO 157.?? v2 35.125

GP -4],)2 ZAL 142.07 ZAP 132,6_ (T9 510.25 ZA( 122,58 £T(212,0{) ZAC 3).80 (TC 274.42 CLP-15•.4|

89,80 RA0 851i_,1 ¥(L |Z.J64 P?H 2,18 VHP 7.DG9 0PA -16.95 RAP 93.61 (CC 1.4577

|NJ LONG XNJ RT A$C |NJ AZNTH ]NJ TIM( PO CST TJN INJ 2 LAT INJ 2 LONG

19).71 328.2) )3.90 17 4 29 3691.5 -31.15 188.50

89.98 328.23 53.89 2• 6 17 2320.1 -31.12 8_.$5

19).71 328.2) )3.80 17 • 29 3691.5 -31./3 188,58

89.H 328.23 )3.89 24 6 17 2)Z0.1 -51.12 82.83

19).71 328.2) 53.90 I? 4 2g 3691.) -51.15 188,58

_9.98 328.2) 59.89 2• G 17 Z)ZO.I -31.12 82,$)

NJO-C(_UR_[ (X[CuTION ACCURACY CIRS|T 0(T(RMINAT|ON ACCURACV

$GT 38?0,6 $GR 629.9 $G$ 152.0 ST 1599.2 SR 271.5 SS 565.Z

RRT .8231RRtr .9809 RT_ ,904? CRT .89•0 CR$ -.9864 C)T -.9550

$88 3?24,2 RZ3 ,403) RI_ ,9J03 L$A 1•_3.0 N$A 156,D $$A _,J

$GI 570?.) $G2 554.1 THA 8.1| (LJ 2420.Z (LZ 119.8 ALF 9.91

Z041



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH DAY( NAY 18 1964 IrLjf,_T TIN( 134.00 ARRIVAL 0AT[ S(P Z9 19G4

H(LJOC(NTRJC CONIC

NL 151.34 LAL -.00

RP 107.86 LAP -.41

RC J40.115 GL 10.94

PLAN_TO_(NTRJC CONIC

C3 15.005 VHL 4.794

LNCN AZNTH LNCN TIN_

69.64 IY 9 55

110.36 ZZ IZ IZ

69.64 J? 8 55

110.3e 21 IZ JZ

69.64 I? I 55

110.36 ZZ 11 |Z

DISTANCE 398.307

LOL Z37.09 vL Z7.066 GAL -7.55 AZL 88.06 NCA 19Z.Z9 SNA 119.94 (CC .Z0957 IHC ].9430 v] 29.441

LOP 69.37 VP 37.941 GAP 7.15 AZP 91.90 TAL 211.29 TAP 43.38 RCA 101.71 APO 137.11 vZ 55.154

GP -31.31 ZAL 144.63 ZAP 139.?0 [YS 315.51 ZA( |17.03 [T( 206.65 ZAC 44.82 [TC 171.97 CLP-154.46

0LA 34.3! RAL 91.1Z RA0 6567.9 ¥(L 1Z.016 PTH Z.|4 VHP 6.463 OPA -7.86 RAP 95.9Z ECC J.5166

L-I TIN( |NJ LAT INJ LON_ |NJ RT AS( INJ AZNTH INJ TIN( PO CST TZN INJ Z LAT INJ Z LONG

4031,38 -ZZ.57 173.16 313.?3 63.33 18 16 Z? 3451.4 -25.95 165.62

)087.83 -ZZ.95 101.13 313.?Z 63.34 Z3 3 40 1487.9 -15,94 95.6;

4051.38 -ZZ.5? 173.16 313.73 63.33 19 16 Z? 3451.4 -15.93 165.61

_087,83 -ZZ.33 101.13 313.?Z 13.34 13 3 40 1487.9 -13.94 93.61

4031.18 -ZZ.$? 171o18 313.73 63.33 18 16 Z? 3432.4 -25.93 165.61

3087.85 -ZZ.55 101.15 $Z3.?Z 63.3A 13 3 40 1481.8 -Z5.8A 95.61

N|0-CCI_$1[ (XI[CuTION ACCURACy CRSIT O(TERNINATJ(_I ACCURACY

$GT 3787.4 SC_ 939.2 $63 173.0 ST 996.4 SR J84.4 S$ ZOI.Z

RRT .8448 R_ r .9818 RTF .8838 CRT .?787 CRS -,9650 C$T -.9095

$(dl _08.7 R_3 .4|48 RI3 .8880 L$A |0Z3.? N$A I 58.8 $$A 11.9

SGI 3797.| 8GZ Z86.8 TNA ?.19 ELI 1006.8 (LZ 114.5 ALF 8.31

DIFFCm(NTiAL CCNR£CTIONS

TOE .3911 TRA-1.6037 TC3-3.0041 8AO .8391

ROE .J331RRA -.0408 RC3 -.9474 FAU .09417

FOE .Z793 FRA -.ZSZ9 FC3-Z.O_4 8SP 11"P08

90[ .6117 MA 1.6043 8C3 3.0937 FSP -564

LAUNCH DATE NAY I1 i_Ht,4 IrkIG_klT TIM( 136.1)0 ARRIVAL OAT[ OCT 1 1964

_(LIOC(NTRIC CONIC 0J$TAN¢[ 404.118

RL 13J.34 LAL -.DO LOL f_J7.09 VL Zl.i_15 6AL -?.23 AZL 89.18 HCA 189.50 SNA 119.46 (CC .Z0868 INC .8357 Vl 19.441

RP |07.81 LAP -.Z_ LOP ?Z.98 VP 37.9OZ GAP ?._8 AZP JO.81 TAL ZO9.67 TAP 49.17 RCA |02.31 APO 156.80 vZ 55.146

RC 141.184 GL 4.83 GP -t8.18 ZAL 144o14 ZAP 144.54 [T$ 319.78 ZA[ 119.35 (T( Z01.14 ZAC 90.99 [TC ZTl .97 CLP-155.ZZ

PLAN(TO((NTRIC CCNIC

C3 ZI,_18 V_L A,817 0LA _8._? RA_ 9Z.?_ RA0 $_87.8 _[L

LNCH AZNTM LNCN TIN( L-| YIM[ INJ LAT

90.O0 ZD 0 _k[3 3907.13 -Z0.33

• 0.00 19 33 Z3 3388,14 o18.14

IOO.OO ZZ _0 33 3013.18 -Z8.19

I00.00 18 48 0 3999.te -lZ.eO

II0.00 O 50 49 Z597.110 -33.13

lIO.O0 18 44 34 $393.31 -6.45

DIFFERENTIAL CCWR(CTION$

TO( ._816 TRA-1.69_4 YC3-3.3_17 8AU .84J0_

RO( .1141RRA -.0417 RC3 -.31_0 FAU °098?9

ro( .0910 FgA -.1813 FC3-t. 3048 e_P 11084

BO[ .3131 8RA 1.6329 8C3 3.370_ FSP -60Z

11.841 PTH Z.19 VNP 6.Z16 0PA -I.T4 RAP 98.04 Ecc 1.3309

INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO C$T TIN |NJ Z LAT [NJ Z LONG

131.37 311.?6 68.83 ZO 59 17 Z_?.l -21.89 123.63

138.86 311.86 6?.88 211 33 19 2998.2 -20.99 119.46

9?.78 )_4,?? 74.89 13 11 17 1423.3 -17.98 89.44

131.34 319.ZZ 62.67 ZO 45 16 2855.3 -18.16 114,36

87.18 318.4? 81.03 I 34 3 1997.8 -34.01 58.06

117.94 915.55 56.56 ZO 45 A8 2953.3 -!0.81 1Z1.18

NIO-C.(_'_[ (_[CUTION ACCURACY CR'81T 0(TERNINATION ACCURACY

SGT _P?9.t $GR 497.0 SG3 186.9 ST 792.1 SR 143,4 S$ 92,6

RttT .8521 Rfllr .9713 RTF .8884 CRT .5710 CR$ -.7782 CST -.9159

$f,8 3906.9 RZ3 .aDZ? RI3 .8914 L$A 800.9 N$A 1Z0.5 564 2Z,T

$GI 3898.4 SGZ 158.0 THA 6.27 ELI 796.4 (L2 117.1 4LF 6.03

LAUNCH DATE may 18 1964 FLIGH! TIN( 138.00 ARRIVAL DATE OCT 5 1964

HEL|O_(NTRZC CONIC

RL 151.34 LAL -.00

RP 107.79 LAP -.03

RC 144.399 GL .80

PLAN(TO_(NTRIC CONIC

C_ ZO._36 VNL 4.488

LNCH AZNTN LN(H TIN(

gO.OO ZZ I1 13

• 0.00 17 5T 3

100.00 13 31 17

100.00 18 38 40

IJO.O0 1 43 28

110.00 19 7 54

DISTANt( 410.013

LOL Z37.09 VL 28.814 GAL °6.80 AZL 89.90N(A 188.?Z $NA

LOP 75.81 VP 37.88Z GAP 7.61 AlP _0.10 TAL 208.03 TAP

GP -Zl.85 ZAL 141.96 ZAP 148.11 (TS 3Z3.21 ZA( 130.38 (T(

128.98 ECC .Z0994 INC .0974 Vl 29.441

A6.75 RCA ]01.90 APO 156.06 VZ 35.]57

198.81ZAC 53.40 EYC 171.26 CLP-156.|6

OkA Z3.98 NAL 94.31 RA0 8967.8 V(L 11.900 PTN 2.11 VNP 6.139 OPA Z.38

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIN

3OR3.18 -Z7.40 10Z.44 314.73 8Z.33 Z3 Z 36 Z483.Z

3885.ZA -6.91 160.91 317.90 6Z.38 18 43 39 3395.Z

2797._0 -19.41 ?8.73 319,01 84.43 Z4 38 14 1137,3

3?98.34 -4.74 144.92 316.82 60.43 19 41 57 3186.3

1411,74 -14.17 53.58 313.$3 89.03 2 23 50 1811.?

3704.66 -.89 135.46 314.41 59.82 20 8 39 3104.7

0IFFERENTIAL CGRR[CT1ON8

TO( .0889 TRA-1.8840 TC3-3.5880 BAU .9785

RO( .0998 RRA -.0_418 RC3 -.4788 FAU .05714

P0E -.041? FRA -._AO FC3-_.4446 8SP 1_377

BD( .1338 BRA ].6649 8C3 ).8109 FSP -81?

RAP 100.16 ECC i.3330

INJ 2 LAT JNJ Z LONG

-Z8.15 95.86

-IO.IT 133,73

-18.88 69.96

-8.64 138.30

-53,93 44.33

-5.17 lZ3.Z4

_SJT O(TCRNINATION ACCURACY

ST 711.8 SR I18.8 $$ 67.3

CRT .2937 CRS .2783 C$T -.7147

L$A 714.3 NSA IZ_.J SSA 29.6

(LJ ?]Z.7 (LZ 111.8 ALF 3.14

NIO-CCUR8£ (XI[CuTION ACCURACY

SGT 3977.4 Sr,_ 450.5 SG3 182.0

RRT .8907 RRF .95Z0 RTF .8848

SG8 4002.9 RZ9 .3742 RI3 .8870

SGI 3999.8 SGZ Z35.? THA 5.52

LAUNCH OAT( NAY 18 1964 FL|GtAT TIME 140.00 ARRIVAL DATE OCT 3 196A

_ELZO_(NTRIC CONIC

RL 191.3A kAk -.00

RP 107.78 LAP .J8

RC 146.?0f GL -2.97

PLAN_TO_ENTRIC CONIC

C3 19.398 VNL 4.404

LNCH AZNYN LN(H T|M[

912.00 13 Z _7

90.00 IT O 35

IDO.O0 O 41 _8

JO0.O0 18 8 11

110.00 _ ]8 53

110.00 18 4? 14

DISTANCE 415.871

L(:X. Z_?.09 VL _.854 GAk -8.57 AZL 80.42 NCA

LOP ?9.04 VP 3T.8_ GAP ?.85 AZP J9.81 _AL

GP -1|.$5 ZA_ 141.08 zAP 110,87 (TS 3_9._9 ZA(

101.95 _A 128.91 (CC .ZlO3Z

_Ol._8 TAP 48.31 RCA 101.48

191.Z9 (T( 195.88 ZAC 58.68

0LA Z0.74 RA_ 9_.37 RAO 6947.8 V(L 11.869 PTH _.10 VHP 6.1_7 0PA 5.74

L-; T|M[ JNJ LAT INJ _ JNJ RT A$C ZNJ AZ'I4TH INJ TIN( I_)CST TIN

Z918,4_ -18.18 S0.$4 3_4.79 88.99 _ 91 3 1316.4

4141._ -1._4 188.74 31?._0 81.?4 18 8 37 3341.8

1809.81 -_9.89 1?.80 3_4.81 90.18 I _4 98 Z008.8

38£3.?2 -.43 151.9_ 316.11 60.11 19 13 34 33_3.?

_09.00 -33.93 44.48 3_4.81 94.41 Z 97 18 1705.0

$R01._9 3.00 140.50 314.(r_ 59,99 19 90 36 3_01,3

DZFr(R(NTIAL C(_*R(CTIA_AS

TO( -.08£2 TRA-I.eS3A TC3-3.8££9 8AU .9_NIZ

NO( .0871 RRA -.0_49 RC_ -.448_ FAU .09841

FO( -.1434 FRA -.i?_NI FC_-2.9175 88_ 1_899

6Q( .1153 MA 1.8938 8C3 3.8492 FSP -6ZZ

NJO-C_UII_[ (X[CUTION ACCURACy

JGT 4078.? SGR 418.1 SG3 183.9

RRT ._400 RRtr .9_48 RTF .88_2

4100.I R_3 .)344 R13 .8838

$GJ 4093.9 $G_ 216.0 THA 4,94

|NC .4_48 VI 28.441

APO 153.54 v_ 35.188

(TC Z?0.66 CLP-137.Z0

RAP 10_.31 [CC 1.31gZ

INJ 2 LAT INJ Z LONG

-18.18 81.87

-5.80 161.08

-Z9.93 39.01

-4.40 143,39

-31.95 33.36

-1.48 134.30

0_817 0(7(RNINATION ACCURACY

37 ?OZ.D SR IZ?.? $S IIZ.I

CRT ,0100 CR$ .8012 C�T -.4850

LSA ?04.3 NSA 157.7 $$A 28.1

EL| 702.0 (L2 127.? ALF .11

L_OA_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES CVOL I. 1964

LAUHCH OAT[ NAY IN 1944 FLIGHT T;*_ 14Z.00 ARRIVAL OArE <Xr ? 1964

H(LIOC(NTR|C CCIIIC

RL J51,34 LAL -.00

RP 107.?Z LAP .35

RC |46°#45 GL -5,0T

PLAN_TOC[NTRJC C(_JJC

C| 18,175 VNL 4.$2|

LNCM AZNTN LNCN T_V4[

90.00 28 38 41

80.00 16 39 39

JO0.OO ] J4 51

100.O0 17 50 12

1JO.O0 Z 4e 40

110.00 18 34 53

O|rr(R(NTXAL C_II*m[CTICNS

?DE -,]gSZ TRA-J.SZ_ T¢3-4.0505 BAU _.0185

NO( ,Of95 IRA -,0298 RC5 -.45|Z FAU ,05S_9

FD[ -,ZZ2? FRA -.|343 FC3-Z.56|8 BSP lAI00

SO( ,Z|OZ MA I.G293 0¢3 4,0754 FSP -SZ8

DISTANCE 421.709

LO¢. 237.D9 VL 26.795 ;AL -4.ZZ AZL 90.9Z NCA 205,|8 |HA 128,05 [CC .21081 ;NC ,8216 vJ 29.44!

LOP 82.28 VP 3T.?83 GAP 9.08 AZP 89,28 TAL 204.72 TAP 49.90 9CA 101,G5 APO |55.04 VZ 55.178

GP -18.2; ZAL 1J8.91ZAP 153.11 (TS 3Z8,12 ZAE /31.6l (T( 193.75 ZAC 81.22 (rC 2?0.08 CLP-I58.Z$

OLA 18.15 RAL 98,_K] HA0 8587.D V(L 11.655 PTN 2.10 VHP 8.155 OPA 8.09 RAP 106.51 ((C 1.3073

L-I TXNI[ IN| Ldr |NJ LONG |NJ RT ASC ZNJ A2NYH IN| TII_[ POC|T T|N |NJ 2 LAY |NJ Z LONG

2500.98 -28.19 81.t0 $24.98 92,78 24 2S 28 2201.0 -2T.$1 TA,AO

4239,39 1.3| |?4.18 319.ZO 8|.?1 1? 50 18 3639.4 -Z.48 167,55

2503,S_) -Z�,SJ 59._4 324,08 94.3_ | 38 35 1903,9 -Z8,79 51,Z6

4011.71 Z.55 156.75 31T,51 tO,tl 18 5? 4 341|.? -1.43 150.23

2218.86 -31.78 _7,85 )_4.40 98°39 3 23 36 1616.? -31.74 28.75

3871.71 _,68 |44.Z0 315,57 56.23 19 39 25 $2T|.? I,ZO 137.9T

N|0-C_K,IRK (XJ[(UT/ON ACCURACY _SIT O[T[RNINAT|ON ACCURACY

$GT 4|J5.5 $GR 397,5 SG3 193.? ST 73Z,3 _ 133.0 $$ 1¢3.8

R_T .IZZ? _" ,9911Rrr .881! CRY -,2331CRS ,9155 CST -,5250

4_4.4 RZ3 .2807 R13 .88_3 LSA ?_B.5 NSA 186,8 SSA 27.3

SGI 4198.3 $GZ 225.3 THA 4.48 ELl 735.0 (LZ 129.Z ALG 1?7.50

_AUNCH DATE HAY 19 |964 FLJf_4T T|I.I[ 144,00 ARRIVAL 0ATE O(1 9 1966

H[LJO(ENTRJC CON|C

NL 151,34 LAL -.00

RP 107o69 LAP .54

RC 150.964 GL -?,12

PLAN_T_ENTR|¢ C_(

C3 J8,0OO VNL 4.24)

LNCN AZ_TH LNCN TIRE

90.00 0 |Z t4

90.00 18 28 18

1OO.OO I 4_ 311

lOO.O0 17 38 45

110.00 5 10 32

liD.D0 IB Z? J9

DIS?ARC[ 4Z?.S&4

kOt. _?.09 VL Z_.716 GAL -3.86 A2L 91.13 HCA 208.41 _A 1Z?,59 [CC .2|1A3 INC 1.153_ vl 89.441

LOP 03.49 vP 37.743 GAP 8.31 AZP e�.00 TAL Z03,0Z TAP 51°43 RCAJO0.6Z APO 154.57 VZ 35,188

GP o14.31ZAL 138,60 ZAP 155.D0 (T$ 3_9,83 ZA( 131.82 [T( 192.09 ZAC 63.23 (TC 289.51 (LP-159.28

DLA J5oP6 RAL |00°34 lAD 8SGT.? V(L ]J.BDe PTH 2.0_ VHP 8,206 DPA 9.96 RAP 108.78 [CC 1,2962

L-| T_N_ _NJ LAY _NJ _(:NA; _NJ R? A$C [NJ AZNTH [NJ T_N_ PO CST T|N IN| _ LAT IN| 2 _ONG

Z?|0. J_ -Z?,?_ ?_,Z_ 3Zf,A4 96.05 0 5? 34 2|10,| -28,59 e_,81

4313.04 3.84 179._9 319.27 61.90 17 38 9 3713.0 -,11 171,66

_4|9,19 ~Z9,01 _3.?Z 3_5._9 97.53 2 22 56 1919.2 -27.67 45,11

40?_.J9 4.88 160.47 318.43 60,46 18 A8 44 3479,2 ,86 155.93

_J44.09 -3E,41 32,16 324.$0 101.53 _ 46 |t 1544.1 -30,48 23,48

39_?,0_ ?.78 ]47.|_ 3|_,B_ 58,80 19 32 46 332?.1 3.51 J4O,a6

NI0-COUAIK (XI[CUT|ON ACCURACV _01T 0(TERlq[NATI_N ACCURACy

867 3?4?.9 $GR 346.5 $83 151,1 ST 589.0 SR 188.4 SS 57.4

RRT .&917 _ ,8|93 RTF .791? CRT -.1580 CRS .6078 CSV ,4029

S_9 3?_3.9 RE3 .3?_8 R15 .7938 LSA 590.Z NSA 188.1 $SA 3a._

881 3755.8 SGZ 249.? YHA 3.S? EL| 589,8 EL2 I83,8 ALF 376.83

0[FF(R(NTIAL C_RECT|ONI

TO[ -.0431 ?RM-1.363_ TC3-3.?�IO 8AU .9170

NO( ,13?8 RRA .009_ RC3 -.3440 FAU .04231

tO( -.0511 TRA .14_ ¥C3-_.0443 85P 803?

80£ .1318 MA ].3039 BC3 3,8106 fSP -141

LAUNCH DAY[ NAY 18 J964 FhJGNT TIM( 148,00 ARRIVAL DATE OCT tl i964

HEL/OC(NTRIC CONIC

RL 151.34 kAL -,00

RP lOT,G? LAP .T3

RC 1_3,0_ GL -8.85

PLAN_TO((NTRIC CONIC

C3 I?.410 YHL 4.173

LNCN AZNTN LNCH TIM(

_O,00 0 39 8

90.00 1_ 17 14

IOO,00 Z $ 58

]OO.O0 17 31 7

110,00 _ 31 54

110.00 18 _Z 39

DIFFERENTIAL CCI_R(CTION$

tO( -,_550 TRA-I,514| TC5-4.4'['O1BAU 1.0447

ROE .JJ4_ RRA -,O148 RC3 -,40_0 FAU .0N)98

• O( -.3088 FRA -.OZO0 FC3-2.5292 e$P 13272

80[ ,3710 MA 1,5142 BC3 A.d884 FSP -575

OiSTAk_[ 433.38Z

LOt. 237.09 VL 28,840 GAL -5.50 AZk 91.19 I_A ZI1.64 SNA |27.15 (CC ,Z1_27 IRE 1.3871 Vl 28.441

LOP 88,?2 VP 37,704 GAP 8.53 AZP 80,|Z TAL Z0|.58 TAP 53.00 RCA |00.16 APO 154.14 VZ 35.188

GP -12o78 ZAL 134.21 2AP 136.67 [T$ 331.19 ZA[ J3|.9| [Y( ]SK).?Z IAC 64.gO [TC 268.95 CLP-I6D,AZ

OLA 14.07 RAL 102.44 RAO 8$67.? VEL 11.?$1PTN 2.08 VNP 6.Z?$ OPA 11.23 RAP 109,0A ECC J.2865

_-1 TIN( IN| LAT |N.J LONG ZNJ NT A$C IN| AZNTN IN| TIN( PO CST T|M in| Z LAT IN| Z LONG

26_1.58 -27,03 89,$8 3_6.14 98.?0 I ZZ Z _034.6 °25.5? 61.51

43?3.09 5,80 191.66 320.83 6Z,ZO IT _ ? 3?T5.1 1.83 175.01

2345.18 -28.27 48.57 325.91 100.14 Z 48 4 lY48.2 *26.58 40.18

4|34.?| 8.1_i 18_,35 )_0.03 60,80 18 40 2 3534,? 2.74 158.98

2082,32 -31,47 2?.39 323.12 104.09 4 6 36 1482.3 o29,22 19.11

39?3.33 9.40 149,60 31$.33 57.00 19 Z$ 52 53?3.3 5.07 143.29

N|O-COURIM[ IX(CUT|ON ACCURACY _|T O[TERNJNAT_ON ACCURACY

SGT 43Z9.$ $GR 3T3.3 $63 184.0 ST 814.8 SR 15T,8 SS 237,5

R_T .7399 _ ,BOS4 RTF .F733 CRT -.5589 CR8 .9757 CST -,62T6

SG8 4345.9 R'_3 .2149 R|_ .8741 LSA 835,5 NSA 216.8 SSA _G.6

SGJ 4339.1 $C,_ 242,1 ?HA 3,76 ELI 819.4 EL2 130,2 ALF 173.69

LAUNCH DATE NAY 18 1964 rL|G_T TIN( 148.00 ARRIVAL OATE OCT 13 1964

H(_IOC(NTRIC CONIC

RL 15),34 LAL -._0

RP 107,84 LAP .91

RC 155.158 G_ *_0.34

PLAN_TOC[NTRIC CONIC

C3 18,847 YHL 4,|O5

LNCN AZMTN LNCH T_I_

90.00 18 Jl 8

IDO.OO Z t9 54

1OO.00 J? Z$ 9

IJO,O0 5 52 5

110,00 18 ZO T

DIFF[N(NT|AL C_I_I_CTION$

tO( -,4418 TRA-I,455_ YC3*4.?JSg 8AU 1.0_61

ROE ,|_O_ RRA -.OO412 RC3 -._035 FAU .04930

F0( -.3533 _RA .0204 FC3-2.3331 98P 13741

80( .4_8! NA 1.4553 8C3 4,7332 F|P -583

0|$TA_C( A35.1_

LOL _?.09 VL 29.350 GAL -3.13 AZL _|.lO P_(A 214.88 S_IA 126.71 [CC .2132] JNC 1,5978 VJ 29,44J

LOP 91,98 VP 3?,_4 GAP 8.7_ AZP $$.89 TAL 199,66 TAP 54.54 RCA 99.70 APO 155.73 vZ 35.208

GP -|1°54 ZAL _3|,$9 ZAP |58,11 [T$ 332,ZZ ZA[ 13|,95 (Y( 189.64 2AC 86._0 (TC _68.39 CLP-161.33

O_A 12.53 RAL |04.85 RA0 _547.? VI[L It.?S? PrH Z.O$ _NP 6.359 0PA 12,27 RAP 111,37 ECC 1.2TT3

L-| TIN( |NJ LAY |NJ L_ IN| RT A$C IN| AZNTH IN| TIN( PO C|T T|N JNJ 2 LAT JNJ 2 LONG

_587.79 -28,_$ G5,|3 3_?.05 100._5 I 44 41 1987.8 -24.50 56.9|

44_4,?J ?.23 |$4,_$ _o23 62.35 |? 24 53 3524.T 3,49 |?7°89

2253.03 -ZT.A3 44,07 328.82 102.37 3 7 39 1855.0 -25.4_ 55.82

4|$2.89 8,Z? |88.23 _21.67 6|.17 J| 35 52 3582,? 4.36 159.62

Z025._0 -30.A$ 23,37 325.93 106._8 4 25 52 1428.8 -2T.55 15,29

40|3,89 J0.97 |5|,?$ 3E0.04 5?.42 Ig Z? 0 34|3.? 8.80 14S.4!

NJO-CCIMJI_ (XI[CUTJC_ ACCURACY ORBIT DE?ERR|NATION ACCURACY

SGT 4457._ _d_ 371,? $83 184.T ST 885.0 SR 168.? SS 2T3.|

RRT .?Z�J RRir .?OJ9 RTF ,8?43 CRT -.8?32 CR$ .9830 CST -.6955

$GE 4453.1 RZ3 .|?$G RI3 .8751 LS_ 914.| NSA 223.T $SM 26.2

SG| 4445,9 $G2 _53.9 ?HA 3.51 ELI 89_,4 (LZ I23.7 ALF X?Z,54

Z04 3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. l, 1964)

LAUNCH DAY£ MAY J8 J96A rLXGNT rllqC J50.00 ARRIVAL DATE O(Y 15 |964

MELI(XEkTRiC CO_IC

RL 15|.34 LAL -.00

RP 107.61 LAP 1.10

lC 151,232 GL -1|.TO

PLAN[T_NTRZC CON]C

C3 le.3Z? VHL A.04Z

LN(H AZNTH LN4_H T[14C

90.00 I Z4 ZS

90.00 ]6 ? 3

]O0,00 Z 51 IZ

IO0.O0 17 25 Z

110.O0 4 11 _?

JJ0.00 l0 It 6

DIFF[R£NTIAL C_R_CY|ON8

YOC -.5172 TRA-I,3780 1C3-4,9459 BAU 1.063_

RDE .1276 RRA -,0(X)2 RC3 -.40ZZ FAU .047)4

F0£ -,3045 rRA .O677 FCI-Z. SJO0 B4P 1402A

80E ,5327 MA 1,3780 6C$ 4.9422 rsP -STd

OlSTA_C[ 44A,972

LOL Z17.09 YL 29o5J4 GAL -4,74 AZL 81.78 H(A 218.1J SNA IZ6.29 £CC .Z1431 fNC 1.777! vI Z9.44|

L_ 93.18 vP 57°625 GAP 9,02 A2P 4J,60 TAL 187,96 TAP 56.07 RCA 99,22 APO 155,35 v2 $5.Z|5

_P -10,$1ZAL 129,07 ZAP |58.51ET$ 552.96 ZAE 14|.96 [T[ |SB;?4 ZAC 67.50 [TC Z67,63 CLP-IS2.32

DLA 10.75 RAL 104o87 RdO 6567.7 VEL |1.755 PTH 2.07 VHP 6.449 OPA 15.06 RAP 115,74 ECC 1.2687

L-| T|NC |NJ LAY iN| LONG IN| RT ASC [NJ &ZNTH [NJ TIN( PO CST TZN [NJ 2 LAT IN| 2 LOt/G

2107.09 -25.42 QO.At 328.25 102.83 2 6 16 1907.0 -23.39 52.61

4471oO0 8.67 187,ZZ 324.04 62.84 J7 21 34 5871.J 4,98 160.49

2227.)8 -26.5_ 40.0_ 327.96 104.3| 3 28 19 J627.4 -24,50 31.93

4125.86 9.U IM,64 325.50 61.S8 I8 55 26 56Z6,0 5.61 162.02

1875.76 -29.45 18,8_ 12@.9t 108.18 4 44 55 1375.8 -26,68 11,66

4050,_7 IZ.IJ 153.7l 321.94 57.86 I9 26 57 3450.4 7.96 |47.56

N|0*COI_Q_[ [YJ[CuT|QIq ACCURACY _81T DCTCRNZNAT|ON ACCURACY

SGT ASIA.5 _ 3?Z.O SG5 141.7 ST 955.0 _ 361.2 S| 306,1

RRT .6155 RIEIr .7|67 RTF .8738 CRY -.7614 CRS .9650 C$T -.7442

S(_ d5_.6 RZ5 .|50_ RJ5 .8744 LSA 99|,6 NSA 225.2 SSA 26.4

SGI 455|.? $GZ 247.7 THA 5.27 ELI 865.1 EL2 116.5 ALF 171.64

LAt,_NCH DATE HAY |J 1964 FLICJ_T TIN[ 151.00 ARRIYAL DATE OCT J7 196A

_N[:LIO(:INTRI¢ CONIC

RL lII ,34 LAL -.00

RP J07.59 LAP ]°_8

RC 159.290 GL -12,90

PLAN[TOC[NTR_C C(_4|C

C3 |3.014 VHL 5._,D2

LNCN AZNTH LNC_ TJN_

90.00 | 44 211

90,00 14 4 28

I00.00 3 IZ 1'O

_O0,O0 17 21 18

]10.00 4 30 51

110,00 18 18 _6

DIFFERI[NTIAL CCI_f_C?|_&

?DE -.3805 YRA-I.2_03 TC3-5.IT4Z BAU |.|000

RD( ,1343 RRA .OO45 RC_ -.4025 FAU ,04536

to[ -.4llZ rRA ,1139 FCS-Z.4T85 4SP I4_lOT

8OE .s056 6RA 1.2903 BC$ 5.1e99 FSP -SAS

OZITA_C_ 450.76t

LO_ _3?.09 VL Z$.64B _L o_.5_ AZL 8lo_5 _CA 221.55 S_A

L_ 88,45 VP 37.5_5 GAP 8.Z? A2P _J,55 TAL |96.24 TAP

GP -9.45 ZAL |26.55 2AP J_0.76 [7S $55.50 ZAE 131,88 [TE

125.67 ECC ,21556 INC 1.9523 vl 28.A41

57.60 RCA 96.75 APO 153.00 VZ 33.Z22

|86.00 ZAC 68.56 ETC 267,27 CLP-163,28

OLA 9.22 RAL |09,A0 RAO 6667.6 VEL |1.7|5 PTH Z.O4 VHP 6.5A80PA 13.6A RAP liA,]A ECC 1.2609

L-] ?|N( |NJ LAY IN| LONG |NJ R? A$C |NJ AZNYH |NJ TIN£ PO CSY ?|N |NJ 2 LAT IN| Z LONG

2450.S0 -24.5| 57,00 _28.64 104.65 2 Z? 19 1850,5 -22.25 49.05

451d.Z4 10°00 18_,?0 526.05 63.57 |7 18 45 3814.2 6._5 162.92

21?5.5_ -25.57 541,.31 32_.5Z 103,04 5 68 54 |573,6 -23._2 26.37

4_46,_ |0,88 l"rO.s)_ 5_5.54 62.02 18 52 24 3666.4 ?.15 164.26

19_7.87 -Z_,38 16.65 5_.18 108.89 5 2 58 1327.9 -25.4| 6.?|

4044.44 15,55 |55._0 5Zd.0_ 54.5| [9 Z? 21 3484.8 9._6 |49.20

N|0-COUIQ_M[ [X[CU?I_N ACCURACY (_B|T D[T[RN|NATION ACCURACY

SG? 4@08.5 SGR 3?4.5 SG3 1_8.6 ST 1027.5 |R 193.5 SS 337.5

RR? .4544 RRF .6722 RTF ,_757 CRT -.8504 CR6 .9936 CST -.7861

|De A_25,7 RZ5 .1_78 R13 .4741 LSA 1075,5 N|A 222.9 SSA 26.6

SG| 44|5,1 $GZ 282.1 ?HA 5,07 EL1 1040.Z EL2 106.5 ALF 171,01

LAUNCH DATE NAY ]B |964 FLIGHT Y]l_ 154.D0 ARRIVAL DATE OCT 1_ 1964

HELIOCENTRIC CONIC

RL |3|°34 LAL -.0O

RP |07,57 LAP 1o45

RC 16|._33 GL -J4_OO

PLANE:TOC(NTRIC CONIC

C3 |5.43| VHL 3.826

LNCff AZMTH LN(ff Yll4_

80.00 2 8 IS

90,00 |6 3 2

]O0.O0 3 35 20

IO0.O0 J7 20 39

l.lO.O0 4 50 6

|10,00 16 _0 23

0|FFEREN?IAL C(3WRECT|ONS

TO[ -.663_ TRA-J,1824 YC3-5.3979 BAU 1.1|67

RD£ .1405 RRA .O178 RC3 -.4057 F_J .Od_45

FD[ -.4_47 FRA .1589 FC3-2.45?8 44P ]4S_5

BO[ .6788 8RA 1.18_4 8C3 5.41_0 FSP -55?

OlSTANCC 456.538

LOL 237.09 VL 26.582 GAL -5.94 AZL 9Z.O? HCA 224.58 S_A 123.A6 ECC .21689 INC 2.06_6 Vl 29.641

LOP 101.67 YP 57.544 GAP 9.51 AZP 88,55 TAL 194.52 TAP 58.12 RCA 88.23 APO |52,64 V2 35.22_

GP -8.92 ZAL |25.48 ZAP 161.85 [YS 335,42 ZA[ 131.99 £?[ 187,37 ZAC 69.51 [TC 266.71CLP-164._2

DLA 7.75 RAL 11|.95 RAO 656?.6 VEL 11.487 PTH Z,06 VNP 6.649 DPA 14,05 NAP 114.36 ECC 1.2540

L-I TIN( |NJ LAT |NJ LONG |NJ RT ASC _NJ AZNTH JNJ T_N( PO C$T T|N IN| _ LAT |NJ 2 LONG

2396,92 -25.54 55.57 35|°25 |04.22 2 48 12 1796.9 -2|.09 45,56

4555.59 ll.Z5 19Z.08 326._6 65.84 17 18 56 5955.6 7.65 165.27

2122.53 -24.54 32.85 310.81 JO?.60 4 9 42 15_.5 o21.92 25.05

4305.21 IZ.21 173,18 527.76 62.50 J9 3Z 24 5705._ 9.43 I66,44

1941,$0 -21,_9 13.54 518,85 111,43 5 21 28 1282.5 -14,14 5,79

4118.11 14.74 15?.54 5ZS._0 58,80 19 29 1 5514._ IO.5O 151,00

NIO-CCUR_[ ELOCUTION ACCURACY ORBIT O[TERNINAYION ACCURACY

SG? 4690._ SG_ 578.5 SG3 175.5 ST 1J09.6 6R 205.4 SS 34_.0

fitly .6198 RRf" .6290 RTr .4_59 CRT -.4840 CRS ,9799 CST -.9222

$r_8 4706.0 R_5 .1085 RI5 .47*5 LSA |146.5 NSA 217.4 33A 27.3

S&| 4486.? SGZ 286.7 THA 2.87 ELl |]24.5 £L2 94.7 ALF |70.64

LAUNCH O_T[ _AY 14 196A Irt.|GHT ?IK |56.00 ARRIVAL DATE OCT 21 1964

/'flI[LJC_£NTRIC CONIC

RL J5J.34 LAL -.00

NP 107.53 LAP 1.62

R£ |63.359 GL -14.9_

_LANE_O_ENTRZC CONIC

C3 15.043 v_L 3._4J

Lk_N AZNTH Lk_H TIN(

90.00 |6 2 52

]O0.O0 3 54 24

|00.00 |? L'O 53

|Z0,O0 5 9 _O

110.00 J4 22 J4

OIF_ER£NTJAL C_QR£CY|ON$

TO[ -,7350 YRA-I.0410 7C3-5.602_ 8AU 1,1511

ROE .1466 RRA ,0_?8 RC3 -.4040 FAu ,0414_

rOE -.4531 rR_ .2054 FC3-_.3807 44P 14788

80( .7484 8RA 1,0815 4C3 5,4|44 FSP -545

OfSY_NC[ 4@Z.303

L(X. _7.08 VL 24.$|8 GAL -5.52 AZL 92.J8 HCA 227.84 SIAA 125.05 £¢C .21460 |N¢ 2.J905 Vl Z9.441

LOP 104.gO VP 5?.504 GAP 8.76 AZP _.5_ TAL 18_.40 TAP 60.45 RC& 97.72 APO 152,$8 v2 $5.235

_P -4.29 ZAL |_,5l ZAP 163.0_ [iS 555._ ZA[ 15|.98 EYE 146,86 ZAC 70.58 ETC 266.15 CLP-I45.]_

DLA 4._| RAL |J4,_Z RAO 4567._ V_L J|.(_| PTH Z.05 VHP 6,75_ OPA |4._1 RAP lZl,O0 [CC 1._478

L-.| TIN_ |NJ LAT IN| L_NG |NJ RT ASC IN| A2NTH |NJ T[N_ POCST T|N |HI _ LAT IN| 2 LONG

2345.54 -2Z.SZ 49._5 _5_.08 J0?.64 5 9 9 1745.5 -|9,$8 42.26

4586.|4 JZ.d6 |94.44 )J0.67 44.54 |? J8 4 5896._ 8.91 187,5B

L_O?_.S| -Z_.5| _.5_ 552.?Z 108,0| 4 ZS 5? 1475,5 -20,?0 21,92

4545.40 |$.40 175.40 550,18 45,05 14 53 16 5?4_.4 8,67 |66.59

14_._? -_.|? |0.42 351.1;O !12.82 S *0 9 1254.5 -22,65 3.04

4151.2J J5.48 158.d0 3_6,77 59.53 |9 31 27 5551,Z 1|,70 |52,79

MJ0-C(_,II_4_ £XI[Cu?JON ACCURACY GN'4_7 0[ 7[RN|NA TJON ACCURACY

$GT 47_0.8 $44_ _113.5 $45 |?|.4 $? 1184.Z 6R ZI?.O SS 395.6

I1_? .5_'_ _ ,54_J RTF .4?34 CRT -.82A5 CR$ .9736 C$T -.95)6

$48 d??6.Z RZ5 .083A R|5 .4738 LgA |254.4 N|A 210.5 $$A 27,9

4G| d766,1 SGZ 51|.3 YNA 2,?0 EL| 1211.0 EL2 41oG ALr 170.42

Z044



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

LpUMCN 04T[ mAY 16 1964 fLIGHT TIPq_ 15B.00 ARR|VAL 0ATE O(T 23 1964

HELi@CENTNIC CONIC

RL 191.34 LAL -.00

RP 107.53 LAP 1.79

mc 165.369 GL -15.90

PLAM(TO(ENTRIC CONIC

C3 14.758 VHL 3.642

LNCN AZNTff LNCH TJl4_

90.00 Z 5Z 4

SO.O0 16 Z 47

]OO.O0 4 Z_ 42

100.00 17 Zl SO

110.00 5 Z9 lZ

llO,O0 IR 24 42

DIFFERENTIAL CONR[CT|OI_i

?DE -.JlZO TRA -.9tt13 TC3-5.8002 8Au 1.147/

ROE .1520 RRA ,0_ll RC3 -,4043 FAU .03937

F0E -.4727 FRA .Z465 FC3oZ.3Zll 6$P ]3063

BOE .8261 BRA .9632 6C3 5.8142 FSP -533

DISTANCE 468,054

LOt. 237.09 vL 26.254 GAL -3.09 4ZL 9Z.30 HCA 231.08 SNA 124.66 ECC .22059 ]NC 2.300) vl 29.44]

LOP 108.J5 vP 37,467 GAP 10o02 4ZP 66,55 TAL J�J.D? TAP 62.]4 RCA 97,19 APO ]52o15 YZ 36,24]

GP -7.75 ZAL 117.41ZAP 164.07 [T3 333.90 ZA[ ]32,00 [T[ 186.38 ZAC 71.19 [TC 265.59 CLP-166.04

OLA 4.86 RAL 117.41RA0 6587,6 V[L 11.668 PTH 2.05 VHP 6.874 OPA 14.45 RAP iZ3,45 ECC 1.24Z9

L-I T|N[ IN] LAT IN] LONG IMJ RT ASC ;NJ AZNTH IMJ TJM£ PO CST TIN JNJ Z LAT IN] 2 LONG

2Z93,B9 -ZJ.46 46°70 333°|4 J0¢.94 3 SO ZO ]695.9 -18.67 39.13

4836,83 13.64 ]96.65 333.28 64,94 17 20 3 4036.6 10.]5 J_9,91

_PO_l._t -Zt.4$ 26,49 334.76 110,_O 4 49 _8 14_6.; -_9.46 ]8.95

4361.63 14.57 1??.63 332.62 63.61 18 34 51 3781.6 10.91 170,76

1796,08 -Z5.02 7.86 333,61 114.09 5 52 8 1196.1 -21.55 .43

41B4,44 17.03 161.29 331.45 59.91 19 34 33 3$64.4 12.91 154.61

MID-COUrSE EXECUTION ACCURACY _61T 0ET[RNINAT[ON ACCURACY

3_T 4837.5 36R _8,8 SG_ 168,8 $Y ]Z92.9 SR 227.5 IS 425.J

RRT .5464 RRI r .347'0 RTF .6747 CRT -.9542 CR$ .9665 CST -.6783

3C_ 4853,1RZ3 ,0799 R13 ,6749 L$A 1364.? N$A Z01.8 $SA 28.5

SG| 484Z,R SGZ 3Z5.3 THA Z.53 ELI ]3]1.0 [LZ 6?.| ALF 170.44

LAUGH DATE NAY J8 J964 _LJr..q? rlJ,_ leO.IX) 4RRJVAL DATE OCT 23 ]964

H£LIOC£MTRIC CONIC

RL 151.34 LAL ~.OO

RP 107.52 LAP 1.23

RC ]67,361 GL -16.71

PL4N(TOCENTRIC CONIC

C3 14,3Z0 VHL 3.0J1

_NCH AZM?H LN_H ?;_4_

• O,OO 3 14 23

90.00 1_ 3 40

100.00 4 37 21

1OO,00 17 23 24

110.00 5 49 17

]]0.00 18 tT 57

0fSYANCE 473.790

LOL 237.09 VL 28,191 GAL -2.64 AZL 92.40 I'_A 234.32 SNA 124.27 ECC .22238

LOP 1Ji.38 VP 37.427 GAP 10.28 AZP 88.60 TAL 189.33 TAP 63.65 RCA 96.64

GP -?.26 Z&L 114.Z0 ZAP 165.0? ET$ 333.67 ZA[ 132.01 [T[ 185.98 ZAC 71.94

INC 2.4006 Vl 29.441

APO 151.91 V2 55.246

ETC 265.04 CLP-166.92

OLd 3.43 RAL JZO.3Z RAO 8587,8 vEL J1.638 PTN _.05 VHP 6.896 OPA ]4.47 RAP ]Z5.92 ECC ].2_90

L-% T|N_ |NJ LAT |NJ LONG INJ RT A6C |NJ AZMTH |NJ T]I4_ PO CST TIN |NJ 2 LATINJ 2 LONG

2247,69 -Z0.$6 43.59 337,42 1|0.12 5 51 5] |647,7 -17.43 36.13

4877,_1 14.81 199,29 336.12 65.58 17 Zl 58 4077.6 11.39 192.28

18110,12 -21.31 23,33 337.04 111,4? 5 10 21 1380.1 -18,20 16.11

44_,41 15.75 |?9,93 335.67 64.25 16 37 5 3820,4 ]Z.IA ]72,98

1754.95 -Z3,65 5.24 335.85 115.24 6 18 32 1154.9 -20.25 357.95

4_18.35 |8.18 163._5 334,33 60.54 19 38 15 3618.3 14.1Z 156.49

ORR|T OETERNINATION ACCURACY

ST 1399.2 SR 737.5 $S 453.?

CRT -.9745 CRS .9582 CST -.9006

L$A 1477.2 NSA 192.3 SSA 29.1

ELI 1418._ _LZ 52.3 ALF 170.59

O|rFER[MT/AL CCNRECTICNS

T0E -.8917 TRA -,63_4 TC3-5.9?|? BAu |,1619

ROE .1571 RRA .04_ RC3 -,4029 FAU .05769

FOE -.4_03 FRA °29|_ F¢3-2,_472 BSP 1_)08

80E .9034 MA .R3_l 8C3 3,9833 _3P -5Z6

NIO-C._URS_ EI:ECUTION ACCURACY

SGT 4807.4 6_ 3_4.3 $_3 163.5

RRT .5108 Rm r .5082 R?K .6756

Sr.,_ 4923._ RZ3 .0683 RI3 .8760

3GJ 49|1.5 $GZ 338.7 ?HA 2.38

LAUNCH DATE mAY 18 1964 FLIGHT Tll, q[ 162.00 ARriVAL O4TE OCY Z? 1964

HELIOCENTRIC CONIC

RL 151.34 LAb -.00

RP 10?.50 LAP 2.10

NC 169.336 GL -17.44

PLAN_TOCENTR]C CONIC

C3 14.35_ VHL 3.?89

LNCH AZNTH LM_H TIN(

90.00 3 37 6

90.00 16 5 7

100.00 4 59 23

100.00 17 2_ 31

110.00 _ _ 47

110.00 18 31 36

DIFFER[NTIA_ CQRRECT|ON$

TOE -.9756 TRA -.6928 TC3-6.|174 6AU 1.]767

no[ ,132] RnA .0597 RC3 -.3996 FAU .03389

rOE o.507J FRA .33Z6 FC3-Z,1644 8_P ]5361

6oE .989] MA .6954 8C3 6.1_05 FSP -5|8

01STANCE 479.510

LOt. 237.09 VL 2_.1Z9 GAL °2.19 AZL 92.49 HCA 237.57 SNA 125.90 ECC .22459 ]NC 2._951 Vl Z9.441

LOP 114.63 vP 37,386 GAP 10.55 AZP 88.66 TAL 167.59 TAP 65.16 RCA 96.0? APO 151.72 V2 35.250

GP °6.66 ZAL 110.67 ZAP 166.DZ ETS 333.26 ZAE 132.03 ET[ 185.64 ZAC ?2.66 [TC 264,49 CLP°167.79

OLA 2.02 RAL 1Z3,53 RA0 6367,6 VEL 11.651PTH 2.03 VHP ?.IZ3 DPA ]4.40 R_P 128,40 ECC 1.2563

L-_ TIN( _NJ LAT |MJ LONG _NJ R? ASC |NJ AZMTH |NJ T|141[ PO CST TEN JNJ Z LAT IN] 2 LC_G

2200.64 -19.23 40.6; 339.94 111.19 A 13 47 1600.8 -16.18 33.27

4719.47 15.97 201.81 339,16 66,30 I? 23 47 4119.5 12.63 194,73

1935.43 -20.17 Z0.70 339.34 112.34 3 31 36 1333.4 -16.94 13.39

4460.12 16.69 182.31 338.75 64.96 18 39 51 3660.1 13.37 175.28

1713,06 -27.67 Z,73 338.32 116,30 6 36 72 1113.1 -18.95 335.58

423].41 19.34 163,30 337.44 61,23 19 42 30 3653.4 15.35 158.45

N|0-COUR_M[ [_[CUTZOI ACCURACY (_8ZT DETERNKNAT|ON ACCURACY

SGT 49?6.8 SCA 399.9 $03 |62.4 ST 1_15.0 SR 246.8 SS 4SZ.O

RRT .4761 _ .4713 RTF .8776 CRT -.9_68 CR$ .9491 CST -.9194

SGB 4992.B RZ3 .0384 R|3 .8778 L$A 1398o_ N$4 JR].? $$A 29.?

3G1 4980.4 $02 351.4 THA 2.Z0 ELI 1534.4 EL2 39.5 ALF 170.86

LAUNCH DATE HAY 1_ 1964 FL|GHT TIN] |64°00 ARRIVAL DATE OCT 29 1964

HELIOCENTRIC CON|C

RL 151.34 LAL -.00

RP _07.49 LAP 2.23

RC 171.292 _ GL -18,08

PLAN(YOCENTRIC CON|C

C3 14.278 VHL 3,779

LNCH AZNTH LN_H TIN(

5)0.00 4 0 JZ

90.00 16 7 4

100.00 5 Zl _0

100.00 17 26 8

110.00 6 30 42

110.00 16 33 44

OIFFERENT/A_ CC/_RECT|ON6

T0[-].0611 TRA -.5393 TC3-6._174 8AU 1.16_Z

• OE .1673 RRA .0710 RC3 -.393_ FAU ,03403

FD£ -.5210 FRA .3734 FC3o2.O633 6SP 157_2

8OE 1.0742 6RA .3432 6C3 6.2298 FSP -30d

DISTANCE 485._J3

LCl. _7.09 VL Z_.1_t7 GAL -1.71 AZL _Z.58 HCA 240.81 8NA 1_3.53 ECC ,22701 INC Z.5791 VI 29.441

LOP 1|7._# VP 37,348 GAP 10.83 AZP _1.74 7AL 185.85 YAP 66,66 RCA 95,48 APO 151,37 vZ 33.754

GP -6.50 ZAL 107.43 24P164t.93 [76 332.68 ZA[ |32.05 IT[ 185.33 ZAC 73.33 [TC 263.93 CLP-]68.64

0LA .eo RAL 126.49 RA0 6387.6 YEL 11.647 PTH 2.04 VHP ?.237 OPA 14.23 RAP 130.68 £CC I._350

L-I TIN[ _NJ _AT IN] L_IqG |NJ RT ASC IN] AZI4TH IN] TIN( PO CST TIN IN] Z LAT |NJ 2 LONG

ZJ_.37 -JB.D9 37.7? 342.70 IJZ,18 4 36 8 1555.4 -14.93 30.52

4_62,49 17.13 _04.44 342,48 87,J0 J? 26 26 4162,5 13.88 197.Z?

18_£,/O o1_.OZ 17.11_ 342._9 |13,31 3 33 22 JZ�Zol -/3.67 ]0.80

4300.99 18.03 184,79 342.06 65.?6 18 43 9 3t5OI.0 14.62 177.6T

1676.30 -21,49 .36 341,04 117.25 6 38 39 1076.3 -17.67 353,34

4_89.36 Z0,5] J67,45 340.?8 62.03 ]9 4? 14 3689.4 ]6.60 ]60.50

N|0-COU4_[ IX[CUT|ON ACCURACY (]QR|T OET[RN|NAT|ON ACCURACY

SGT 3033.4 $GR 405.Z $03 136.8 ST 1633.7 SR 255.8 $S 50?.6

RRT .4413 _ ,4333 RTF .8769 CRT -.9924 CR$ .9388 C$T -.9344

SC_ $049,7 R23 ,0306 R|3 .8790 LSA ]720.6 N$A 173.6 $SA 30,1

SGI 3036.8 $GZ 363.4 TH4 2.03 ELI 1633.3 £L2 31.Z AL_ I71.16

2043



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

L4UNCN 0ATE NAY 18 1t64 FLIGHT TIN( 166.00 ARRIVAL 0AT( OCT 31 1964

NELJ<XENYRIC CO_IC

IL 151.34 LAL -.00

mP 10T.46 LAP Z.39

RC 173.ZZ6 &L -16.61

PLANE IOC(NTJIC CONIC

C$ 14.EI1 VNL 3.T60

LNCN AZNYN LN_N YII,_

90.00 4 Z3 4Z

9O.00 18 9 ET

IOO.O0 5 44 $8

]00.00 JT 31 11

110.00 6 $Z 1

110.00 18 40 It

01•FEREN/IAL C_Rm[CTION8

Y0£-1.1543 TRA -.3777 YC3*8.6801 8/4/ I.ZOZl

• o[ .17E4 ReA .0861RC5 -._m4E r_ .O36_t

FOE -.98i1 FRA .4167 FC3-1.9548 8_ 15940

60E 1.167J MA .39QO 8C3 6.6916 FSP -498

OIST41K[ 490.896

LOt. Z37.09 VL E6.007 GAL -I.EE AZL 9Z.66 HCA Z44.06 SNA

LOP 161.13 VP 57.)09 GAP 11.]1 AZP 88.84 TAL 194.10 TAP

GP -6.10 ZAL |03.99 ZAP 167,91 (TS)31.67 ZA[ 13E.09 (T[

1Z3.1• [CC .ZE060 INC E.6S0_ VI zg.441

_.1_ RCA g4.60 4PO 131.4_ YZ 35.Z56

185.06 ZAC 74.01 (YC Z63.47 CLP-169.41

DLA -.63 RAL IE9.74 RAO 6567.6 VI[L 1|.648 PTH E.04 •HP T.308 OPA 13.99 RAP 133.36 (CC I.Z35E

L-I TIN( |NJ LAT INJ LONG INJ RT A6C INJ AZNTH |NJ TIN( PO C6T TIN JNJ Z LAY INJ Z LONG

7111.44 ol6.94 35.05 343.69 113.D4 4 58 53 1511.4 -13.68 t?.90

4906.81 10.66 ZO?.I8 346.00 67.99 1? 69 34 4706.8 15.13 199.9E

I850.69 -I?._6 I5.43 345.ZT JI4.38 6 15 _0 1630.3 -14.47 6.32

4543.16 19.E| 187,38 345.59 66.64 18 46 54 3943.E 15.86 160.1•

1039.43 -E0.5E 358.14 343.99 118.10 Y 19 21 1030.4 -16.40 551,21

4376.81 ZJ.M 168.?_ 344.35 67.90 19 56 65 5766.6 1T.66 166.65

NI0oC(_JR_[ EXI[CuYZ(:N ACCURAC• 0RBIY 011[TERNZNATION ACCURACY

6GT SO82.4 }DR 410.| 683 155.6 6r 1763.6 SR 664.1 S$ 534.0

_T .40?4 _ .400| RTF .6800 CRT -.6976 CRS .9285 CST -.94T0

SG8 5108.8 RE} .0430 HI3 .8811 LSA 1653.0 NSA 165.6 S$& 30.3

• Gi 5095.1 8DE 3?4.5 YHA |.6_ ELl 1765.0 (LE 31.0 ALF 171.54

LAI,I_CH 0AT( NAY 16 19414 FLIG4'IT TXMI[ 168.00 ARRIVAL DATE NOV 2 1964

_ELIOC_NYRIC CONIC

RL ISI.34 LAL -,DO

RP 101.48 LAF E,St

RC 1?5.14Y GL -18,O5

PLAN[YOCKNTR|C CONIC

C) 14.405 VHL 3,795

LI_M AZNTN LN_N T|N(

9O.00 4 4? $1

9O.00 16 IZ 15

1OO.00 6 ? 48

100.00 17 34 59

110.00 ? 13 40

110.00 18 45 I?

DIFFERENTIAL ¢O_RRCTION$

TOE-I.EfE6 TRA -.Z049 TC3-6.EIHIG 84_ I.EI4$

mo£ .1760 RR_ .083E RC5 -.37ZO FAU .03055

TO( -.5501 FNA .4558 rC5-1.6346 8SP 1614?

606 1.£6S0 MA ._251 8C) 6.30?0 FSP -497

DISTANCE 498.558

LOt. L_J?,O_ VL 63.847 GAL -.?I AZL 8_.74 l_A 647.31 _4A JEZ.Sl [CC .73_60 |NO E.7564 ¥I Eg.441

LOP lEd,J? vP 37,781 GAP 11,41 AZP 58.94 TAL |82.56 TAP 69.66 RCA 94.Z5 APO 151.50 v2 35,256

GP -5.88 ZAL 100.t? ZAP IM._ (TS 530.8? ZA( |5Z.11 (Y( |94.66 ZAC ?4.66 (TC 667.90 CLP-I?0.Z9

OL6 -Z.E5 RAL 133.0? RAO 8387,8 V(L 11.653 PTH E.05 VHP ?.54T OPA 13.&6 RAP 135.84 [CC 1.2371

L-| TIN[ |NJ LAT |NJ L(_ INJ RT ASC INJ AZHTH INJ TIME PO _6T TIN INJ r LAT INJ Z LONG

L)OeS.E? oIS./O $E.48 548.96 !15.81 5 ZZ 1 1469.3 -1Z.45 15.41

4031.SO 19.41 Z10.05 $48.78 SII.99 17 55 9 4Z5Z.5 16.50 606.66

1910,Z5 -16.?E 15,00 348,49 115.15 6 5T 59 IEIO.E -15.10 5.99

4581.?5 _.31 |J0.11 348.5? 67.65 18 51 5 5986.8 1T.15 167.79

II04.IE -19,17 556.04 54?.17 116.66 T 40 64 _004.1 -15.17 $4J.21

4365._4 ZE.ST I?Z.li 348.15 65.81 19 58 5 5?85.6 19.17 164.92

N|O-C(_J_ [_CUT|ON ACCURAC• ORBIT DETERMINATION ACCURACY

8GT $148.8 864 414.3 SG3 15Z.5 ST 1098.4 SR 2T2.2 SS $58.6

RRT .5738 RRF .$859 RTF .8836 CRY -.0866 CRS .9167 CST -._S?5

6G8 5165.5 RE5 .0364 113 .885T LSA 1090.9 NSA 156.0 $$A 30.2

$81 515|.Z $GE 584.7 THA 1.T3 EL| 1917.4 ELZ 40.5 ALF 171.9}

LAUNCH 0_?( NXY 16 1954 FLIGHT TIN( 170,00 _RRIVAL D_T( NOV 4 1964

HELIOCENTRIC CON|C

NL 151.34 LAL -.DO LOt. 737.09 VL

RP IO7.4• LAP 2.65 LOP 167.62 VP

RC 17•.045 GL -|9.37 GP -5.63 ZAL

PLAN[TO_(NTRIC CONIC

C$ 14.63Z VNL 5.825

LNCH AZNTH LN_H TIN(

9O.00 5 II 35

_0.00 16 15 E6

1OO.00 6 31 13

tOO,D0 17 58 79

110.O0 ? 35 33

110.00 16 SO 59

DIFFERENTIAL CCIRIIII[CTION8

TDE-|.3573 TRA -.0El4 TC5-6.6833 8AU I.EE?E

ROE °|640 RRA .1040 RC3 -.3577 FAU .OE_O_

TO[ -.5147 FRA .483_1 FC3-1.?i94 8SP 16400

80£ 1.3697 MA .1061 8C3 6.Z735 FSP -486

0|STANCE 5OZ.l_?

25.898 5AL -.19 AZL 92.01HCA 230.55 $NA 122.46 (CO .238T9 INC _.$O98 vl 29.441

$7.E_9 GAP II.YE AZP 60.06 TAL 180.61 TAP TJ.lT RCA 93.50 APO 151.34 v2 35.260

96.59 ZAP 169.48 [T$ 560.6E ZAE 156.15 ET( 164.61 ZAC 75.30 EYC 666.$9 CLP-JTI.10

DLA -3.65 RAL 156.49 840 6347.6 V[L 11.665 PTH Z.05 VNP T.T05 DPA I}.ZI NAP 158.}E (CC 1.6400

L-I TIM(: _NJ LAY INJ L_ INJ RT ASC 1NJ AZNTH INJ TIME PO CST TIN INJ E LAT INJ E LONG

2069.|9 -14.M 30.0? 5_E.$7 114.49 5 45 Z4 14E9.Z -11.25 23.0•

4896.51 ZO.54 E|5.04 $53.T5 ?O.0? IT }? 6 4799.$ 1•.64 Z05.5?

1772.69 +15.61 10.75 3S1,96 IIS.SE • 0 46 1176.3 -12.01 3.79

4431.64 El.SO 19_._ 555.5? (_.?I 18 55 41 4031.$ 18.41 105.52

15T0.89 -19.07 354.10 3S0.57 119.57 0 I 44 9?0.9 -14.00 34T.}5

4405.81 64.05 174.83 $SE.I8 _4.94 _0 4 4 5805.8 E0.4? 16T,}1

N|0-COUM_ (X[CUT_ON ACC_ACV ORBIT D(T(RNINATIC_I ACCURACY

$GT lEO5.| 6CAE 418.5 685 149.6 ST 7058.1 SR ZTS.T $$ 584.6

HT .54|T _ .33_ RTF .06T9 CRY -.981T CR$ .9O6T CST -,9659

5ZEI._ RE3 .0294 113 .96T9 LSA Z132.9 NSA IS3.? SSA Z_.Y

$GI 5E0Y.l 8GZ 595.0 THA 1.50 ELI 7056.6 ELI 57.0 _LF 1Y2.37

LAUNCH OAT( NAY 16 1_1,4 FLIGt/T TIME ITE.00 ARRZVAL DATE NOV 6 1964

*t[LIOC[NTRIC CONIC

RL 151 ,34 LAL -.OO L(;_ _7.O8 VL

NP 107.47 LAP E,77 LOP 130.87 VP

RC ]76.9_3 GL -19.58 GP -5.40 ZAL

PLAM[T(X(NTRtC CONIC

C3 14.9_4 VINt. 5.8Tl

L_-" AZ,TH LNCN TIN(

90.00 5 59 4?

_O.O0 16 18 $9

IDO.O0 8 54 44

100.00 i? 4E 4Z

110.00 ? 5? 55

J10.00 I8 56 _l

DIFFERENTIAL C_Rm[CTION6

Y0[-1.46_O TRA .1753 TC5-i. 1696 _AU 1.6376

RO( .1811 RRA .1146 Re3 -.33T9 FAU .06?78

FDE -.5T87 FRA .5356 FC3-1.5766 BSP 165|T

60( 1.4T64 MA .E065 8C3 6.1784 FSP -46?

OIITANC[ _07.80_

E5._50 GAL .36 AZL 96.88 HCA 653.80 }HA lEE.15 ECC .E3960 INC 2.$798 vl Z_.441

57.198 GAP 1J,04 AZP 99.E0 TAL i79.07 TAP ?E.6T RCA 96.00 APO 131.55 VE 35.260

96.86 ZAP 170._? [TS 378.09 ZA( 136.19 [T[ 184.4| ZAC 75,95 (TC 661.09 CLP-I?J.SD

0_A o5.0_ RA_ |5_.97 840 856?.6 v(L 11.678 PTN E.05 V(qP ?.869 0PA IZ.85 RAP |40.?9 (CC 1.2466

L-J ?|HI |NJ LAT JNJ LONG JNJ RT ASC JNJ AZMTH INJ T|N_ PO C6T T_N INJ 2 LAT INJ E LONG

1881.$4 -15.61 E?.83 556.04 115.0T 6 8 58 1591.5 %10.12 Z0.09

4_47,76 El._ 615.18 35T._ ?l._ IT 41ET 434T.8 18,67 208,5T

1?$i,?6 old.54 8.65 355,3Y Jl6.AJ T 65 42 1136.8 -10.88 1.•6

4677.?Y £E.81 185.95 387.3_ 69.90 19 0 39 40TT.8 19.65 186.3T

JS40.07 -17.07 }S_.}_ 554.19 120.10 8 65 15 940.1 -|Z.89 345.64

4447.63 ES.ZE 177._8 $58.44 68.17 ZO 10 Eg 3847.Z Z1.77 160.02

Ni0oC(XJR_I[ (XI[¢UT|ON ACCURAC• (_SIT DETERMINATION ACCURACY

8GT 5_56.3 8DR 42J.3 6G3 146.0 ST ZIT6.0 SR 287.6 SS 605.J

R_T .30?3 RRF .6984 RTF .8894 CRT -.9T28 CR$ ,0981 C6T -,STZl

SC.8 S689.E R_3 .0746 RI5 .8895 LSA EZ?I.6 N$A 131.J $$A 76.9

$GI 5755.9 $GZ 400._ THA J.6Z ILl Z194.0 (LZ 66.1 ALr ITE.6T

Z046



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

LAUNCH 0ArE NAY 19 1964 FL|r,_T T|lq[ 114.00 4RRIVA_ 04r( NOV 8 1964

HELI(X(NTRIC CONIC 0Z$_A_£ 516.$96

RL ]31.$4 LAL -.OO LOt. Z)7.09 VL 23.772 GAL .9Z AZL 92.95 HCA 267.D5 _NA |21.79 [(C .Z4)0B ]NC 2.9471

RP 107.47 LAP Z.87 LOP 154.1Z VP 31.149 GAP 12.37 AZP 89.54 TAL 17?.13 TAP 14.10 RCA 92.19 APO 151.40

RC JgO.TgZ GL -19.88 G? -5,19 ZAL 09.1J ZAP 171.04 (Y$ ]Zl.2) ZA[ ])Z,26 IT( 1t4.23 ZAC 76.53 (TC 261.4D

PL&N(TOC(NTRIC CCINIC

C$ 15.473 VHL ).934 OLA -6.35 RAL 143.49 RAO 6597.6 V_L 11.699 PTN Z,08 VHP 9.044 OP& 12.32 RAP 143.ZS

LNCH AZNTN LNCH TIN(( L-! 711_ IN) L&T |NJ LQNG IN) RT ASC IN) AZNTH |kJ TIN(,

90,OO 5 59 59 1954.73 -12,59 25.78 359.90 !13.57 $ $2 35

90,00 |6 ZZ 52 4997,05 22.17 219.40 2,38 71.36 11 46 9

IOO.OO 7 J# 18 1704.06 -13.34 4.72 339.42 115.91 ? 46 42

lO0.O0 17 47 14 4724°96 23,(ql 199.03 2°02 71._ 19 S 59

110,00 • J9 _ |_12.03 -19,06 350.72 356._0 1_0,39 S 44 30

110.00 19 2 24 44•9.75 Z6,36 ll|0o05 °91 6?o41 20 17 13

0IrrER(NTIAL C(:_¢(CTfOI_ NIO-CO_IK (I(I[¢uTI_N ACCURACY

Y01-1.$156 YRA .3_•5 TC3-6.0113 6k_ 1.2434 SGT 5261,4 S(41 4Z$.B $63 142.$

R0( .1993 m_A .124• •C3 -.3160 fAu .02560 RR7 .273? •mr .2661 RTF .8911

_0E -.5686 rRA .SP7O rC3-1,43_ BSP 16656 SG8 530A+3 R25 .DZ14 m13 .B917

• OE 1,5602 MA ,4062 8C3 6.0191 F$P -451 SGI 5_it.? $(_ 407.5 THA i.26

vJ 29,4_|

vZ 35.260

CLP-172,S9

(CC 1,2541

POCST TIN |NJ 2 LAT 1NJ 2 LONG

1396.7 -g.05 18,•9

4397.1 Z0.07 211.69

1104.1 -9.83 359.90

4115,0 Z0,99 |9|.34

912.0 -11.86 344.10

3699.$ 23.07 1?Z.44

_T O[T(RNINATION ACCURACY

S7 2}05.5 SR 295.E S• 621.6

CRT *.9625 CRS .6•76 CST *.97_0

LSA 2401°3 NSA |S0,3 SSA Z7.6

(11 2323.0 [12 19.6 ALf 1?Z.91

LAtJ_H OAT( MAY 16 19_4 FLIQAT TIN( 116.00 ARR|VAL 0AT( _¥ 10 196&

MEL|OCENTRIC C(_IC

RL 131.34 LAL -.DO LCX. 231,09 VL

RP 107.49 LAP 2.91 LOP 137.$7 vP

RC JaZ.•21GL -19.67 GP -9.00 ZAL

P_AN_T_CENTRIC C_41C

C3 19.1_2 VHL 4.013

_NCH AZMTN _lA_H T|I_

9•.DO 6 74 J

530.00 16 27 5

100.00 7 41 dl

100,00 17 52 •

)lO.OO 8 41 32

IlO.O0 19 ¢ 44

OIrF[R(NT|AL CGWRECT|ON6

To(-1.6•33 TWA ._066 IC3-5.•O9• BAU 1,2538

ROE ,_O85 RR4 .134£ R¢3 -.292J rAU .02404

rOE -.6014 FNA ,615• FC$-I,_910 BSP I MZ3

80( 1.7093 MA .6_12 8¢3 5.1171 K$P -450

01STaNC( 514.945

25.7|6 GAL 1._1 _21 93.0| t_C_ 2_,_0 _Na 121.47 (CC .24122 INC 3.0131 ¥J 29._4)

_?.109 GAP IZ.72 AZP 89.49 TAL 1?5.39 TAP 75,69 RCA 91.44 APO 151.30 VZ 35,259

#9.3? Z_P I?l.?g E16 $23._? ZAE 132.28 EYE 184.06 ZAC 71.17 [TC 280.93 CLP-)73.*?

O_A -7,64 RAk 147.03 ldD 63_?.8 VEL I1.?20 PTH _.07 VHP 8.2)0 OPA 11.16 RAP 145,70 ECC J.2653

_-| TIN( |NJ LAT |kJ LON_ IN) RT A$C IN) AZNTN IN) T|N( Iq_ C$T TIN |NJ 2 LAT IN) Z LONG

1923.16 -11,_ 23,93 _.9_ 113.99 6 56 6 1323.2 -8.0? 17.09

S047.16 23,$5 212.75 6.99 13.96 17 $1 12 4447.2 Zl.23 Z14.91

1674.80 -12.63 9.01 $.45 1|7.32 8 9 36 1074.6 -8.87 338,24

47?2._ 24.$_ Z02.24 6.65 7_,59 19 11 39 4113.0 22.08 194.42

141?,18 -15.19 349.$1 1._8 121.00 9 6 20 381.2 -10.97 342,75

4533.17 27,46 18_.95 5._7 68.80 ZO 24 17 3933.2 Z4.33 175.)8

N|O-_ (_I[CuTION ACCU_A¢_ _R8|_ OET(RNINATION 4CCURACY

$_T 53_$.3 $_1 42S.3 S63 139.3 ST Z434.1 SR 503.Z SS 639.3

RNT ,2401 RRf" .26Z2 RTf .895Z CRT -.9520 CRS ,6_93 CST -.9333

• GO _343.Z RZ) .0164 •13 .6933 LSA 2530.9 _SA 150.A SSA 26.5

5G1 3627.2 SGt 412.8 THA 1,|1 ILl 2451,8 _12 92,1 ALf 176.Z$

L_UNCH DArE NAY J• )9_4 FLIGHT TIN([ 178,00 ARRIVAL DATE NOV )Z 1964

_(_IO(EmIRIC CONIC

RL 151.34 hal -.00

RP 10?.49 LaP 3.01

RC 154.440 GL -19,54

P_AN(tO_E_RIC CON|C

¢$ _S.•43 VNL 4.1J6

_NCN AZ_TN L_H _1_[ _-1 T|N( IN) LAT

SO.OD 6 41 44 1•97.Z3 -IO.•Z

• 0.00 15 31 36 5097.67 24.56

10(3.00 • 4 45 164•.73 -11.•2

100.00 17 57 16 4•21._O 25.64

)JO,DO 9 ) |0 J465.63 -14°44

110.00 19 15 ZO 4577.26 26.51

DJFFERENT|A_ C_QR[C_|ONS

T01-1,1126 TRA ,94_? TC3-3,5537 _AU 1.2394

ROE ._19_ RRA .14_ RC_ *._662 FAU .0224_

FOE -,•123 FRA .1566 FC3-1.1486 6SP IM95

• OE 1,•298 BR4 .•547 BC3 5.3601FSP -439

0|Sf_XA:[ 524.430

LOL 237.09 VL 23.660 GAL 2.12 AZL 93.05 HCA 263.54 SNA 121.15 [CC .Z5113 INC 3,0179 v1 Z9.463

LOP 140.63 V? 31.068 GAP 13.09 AZP 89.65 tAL 173.66 TAP 71.2| RCA 90.65 APO ]_1.65 V2 35.26?

G? -4.84 ZAL 61._ ZAP 172.49 ET$ 321.22 ZA[ 132.32 [TE 183.91ZAC 17,79 ETC _60.48 CLP-I?4,Z5

DLA -6.•6 IAL 150.5• RAD 6567.? VEL 11.161 PTH Z.O$ VNP B.426 OP4 11.14 RAP |4•,14 ECC 1,Z199

IN) LONG IN) RT ASC IN) 41_tH IN) TiN(

22.51 0.15 115,33 7 19 21

226.18 11.71 75.45 1? 56 34

3.52 7.64 317.66 • 32 14

205,54 I|.45 74.01 |9 17 37

34|,J] $.1| 121._ 9 27 _6

115.95 10.41 ?0.29 Lq3 31 38

NJO-CO_ [XI[CUTION ACCURACY

SGT 5355,$ SGdr 426.2 $G3 156.0

_t_ .Z069 _ .1990 RTF .8_8S

$G_ 9672._ R26 .0126 g13 ,6965

SGJ $336.0 $G2 417,D THA .93

P• CST Y|H |NJ 2 LAT IN) 2 LONG

1297,2 -7.20 15.50

4497.9 Z_,33 218,23

1049.7 -B.0Z 556.78

4221.6 23.Z1 19_.58

865.6 -10.19 341.59

3917.3 25.56 179.02

CIQB|T 0(TERMINATION ACCURACY

ST 2351,8 SR 311,1 S$ 653.1

CRT -,9415 CR$ .8715 CST -o9846

_$A 2641.• NSA 15Z.0 SSA Z5.1

ELl 2566.6 EL2 J04,2 ALF 175.44

_At, tNCH O4_[ NAY 1• 19414 F_|GH1 YJtl[ J$O.00 ARRIVAL DAY( NOV ]4 J 964

_q[LIO_ENTR|C CONIC

Rk 131.34 kA_ -.00

R? |01.4J LAP 3.14

iC 196.23• G_ -19.31

PLAN£TO_.(NTRIC CONfC

C3 17.961 VHt. 4.230

sm.oo 7 1o 57

_O.OO 11 _I, 29

100.00 9 IT 21

100.00 l• _ 4f

tlO.O0 9 24 21

110.00 19 £_ 12

0|FFEiI_NTIAL C_Q_CT|ONJ

TO•I-| .1312 TRA 1.01_0 TC_-3.2640 _J 1,2655

ROE .£315 PmA .1607 •C3 -.2594 FAU ,OZIDI

roe -.4£37 _RA .4g_4_ FC_-1.0124 8SP 17047

60[ 1.9520 MA 1°0_14 8C3 5,_$95 F$P -46|

DISTANt( $2_.934

kC_,. _?.0_ VL _5.605 GAL 2.76 AZL 95.14 I'_A 265.79 SMA 120.84 (CO .25665 INC 3,1418 Vl 29.441

LOP 146._ vP 37.02_ GAP I$.d_ AZP _9,$Z 1AL 17|._4 TAP 7_.?) RCA 89.$3 APO IS1._5 VE $5.Z$4

GP -4.(4 ZAL ?$.0| Z&P !?].17 (15 $11._? ZA( 162.)$ (T[ 193.77 ZAC ?8.40 [TC 2_0.04 CLP-I?5,0Z

OkA -10.01RAL 154.09 RA0 6567.7 V_L 11.804 PTH 2.09 VHP 9,6_90PA ID,49 RAP 150.57 (CC 1,2936

L-| T;N( |NJ kAT |NJ _ON_ |NJ RT A$C INJ AZNTH |NJ TIN_ P• C$T TIN |NJ Z LAT |NJ 2 LONG

1576.25 -10,09 20._2 12.49 11_.60 7 42 10 1275.$ -6.44 14.14

$|4_,86 _5.$_ 229,69 J6,?O ??.0_ |0 Z 14 4648,9 23,5_ 22].63

1615.82 -I1,1_ 2.£6 |1.96 111.96 $ 54 _? 1026.$ -7.30 335.56

4170,53 26.91 _,J| 16.$9 ?J,6_ 19 23 3_ 4270.5 Z4.Z_ Z00.•3

1445,31 -13._ 347.14 |0.3? 121.$6 9 46 29 846.$ -9,54 340.65

462J,61 29,_ |_.04 |$,4| ?|._6 ZO _9 1_ 4021.• 26,74 )•0.94

_IO-C_kM$( (XI[CuT|ON aCCt, MACY _qBZT O(TERNINATION ACCURACY

94;t $$16.1 96R 425.3 $65 162.8 ST 2661.9 SR 318.9 S$ 665.1

HT .17Z_ AWl r .1553 RTF .9022 CRT -.g317 CRS .9646 CST *,95?3

I68 $402.f R23 .0092 R|$ ,90ZZ _$A 2751,8 _$A 154.9 $•4 23.6

SGJ 3396,$ SG2 A19.9 THA .?9 (LI 267B.4 EL2 IIS.I ALr 173.62

Z04 ?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964J

LA_NCM 0ATE NAY 18 _9G4 fLIGHT TIN) ]8Z.0(3 AIRIVAL DATE _OV 13 1964

Hq[L|OC£NTRZC CCINIC DISTANCE f35.$6J

RL 151,_4 LAL -.00 LOC Z3•.09 VL Z5.551 GAL 3.43 AZC 99.Z! HCA 970.04 SNA

NP 10•,90 LAP 3.ZI LOP lAY.)9 VP _.D88 GAP 16.19 AZP 90.00 TAL )?0,93 TAP

RC |06.0|9 GL -)8.J9 GP -4.94 ZAL 74,44 |AT J?3.S) ETS 3J3.76 ZAE ]32,40 ET[

PLAN_YOC[NYR1C CONIC

C3 lg.ZO0 YNL 4._112 0_A -II,0S RAL 157.94 RA0 658T.8 VEL 11.85? PTN 2.)0 VHP

LNCN AZNTH _N(H TIN( _-| T|NE |NJ LAT |NJ LONG )NJ IT A$C |NJ AZMTH

90.00 • )3 3I )893.60 -S,49 19.79 IS.ST Ill.S0

90,00 J8 41 _ 9)99o65 Z$,]2 231.24 21.T4 78,66

JO0.O0 S 46 kS |60NOR4 -)0.39 |°29 AS°)? )IS.J)

1043.00 IS I 25 4919.57 ZT.Z9 21t,55 ZI.AQ ??,$1

110.00 S 44 36 14)4,S? -13,)4 345.39 14,74 |21.7T

110,00 19 21 )3 4866,56 30.40 IS2,)2 20.94 73.56

0_FFER[NT|AL _RI[CY|(_It_ NI0-C_uABJM[ [X[CuTXCIq ACCURACY

TO£-E.0eT_ TRA |.34_0 TC9+4.S4t4 EAAJ 1,2_ _T 5419.9 $GR 425.7 SG3 IZS.?

RDE .1450 ill_A .|5T_ RC3 -.2]23 FAU .O|_ND_ lilmT ,|_74 _ ._5]S RTF .9063

FO[ +,8346 FRA .?37Z FC3 -.SS)tl Blip )?|SO _ S429,S RZ3 .0002 RJ3 .906_

DOE Z.0JlS MA 1.353Z 8C3 4.94_9 rIP -423 $G; S4J).J SG2 4_1.6 ?HA ,82

120.94 [CC ,_6Z00 INC 9.2053 VI 99.441

90.Z$ lEA 88.$$ APO 159.19 V| 35,991

183.64 ZAC •9.01ETC 959.6Z CLP-I•5.?_

0.J64 0PA 9.79 RAP |5Z.98 £CC 1.3160

)NJ TIN( K) CDT TAN |NJ Z LAY 1_J Z LO_

S 4 23 |293.8 -5,82 ]9,D3

IS 8 I0 4999.8 94.29 2ZS,OS

9 16 ? IO08.S -G.•! ,$54.5?

19 )0 94 431_._ IS.IT Z0_.19

1O _ 31 634.9 -9.04 338.93

T0 47 Z 4068.S Z?.S5 183.95

C_N'SIT OETERN_NATION ACCURACY

ST 2159.9 SR 3_5.8 SS 67_.8

CRY -.9_27 CR8 .8599 CST o.989A

L34 ZSS9,J NSA 157.6 83A 2_.Z

ELI 2_73.9 EL2 |Z5.J ALP J•3.•6

LAUNCH DATE NAY )S |9_.4 FL_(_T TIN( 164,_(_ ARRIVAL DATE N()V 18 1964

_[LJ(XENTRJC COI|C 0|IT)K[ f40°?_i

• _ 131.34 LAL +.00 LOI,. 1"J7.0_ VL 25.4_1GAL 4.1_ AZL 9_°27 HCA 273.98 9NA

RP _0T,55 LAP _._9 bOP JSO._l VP _1..947 GAP |4.32 AZP _0.)9 TAL )M.S3 TAP

RC |JS.?_O GL *|_.59 GP -4.4_ ZAL 70.97 ZAP |74.4_ [TS 300,?0 ZAE 132.44 EYE

PLAN_YOC[NTRZ< CONIC

C3 IS.St2 VHL 4.94_ O_A -|_.07 RA_ J_O,94 RAO SSST.S V(L J1°919 PTN 2.12 VHP

LNCN AZNYff _NCH ?|N( _-1 T|N( |NJ LAT

_O.00 • 55 1? 16_1.44 -9.0£

90.00 18 48 33 9260.1E0 29,79

|00.00 _ J0 26 1699,65 +J0,J3

J_O.O0 JS 14 2J 4_.41 27,97

JIg.GO |0 4 4_ )At5._? -|3.0J

IIO.DO 19 31 30 4711.31 3|,22

0JFr[RENTJAL CCII'RI[CYIOIqS

TGE-2.J_S) TRA 1.6240 YC_-4,SSS3 BAU 1._7_2

R0£ ,2604 RIIA ,14_S RC3 -.115_ FaAJ .01822

fOE -.1451 FRA ,1711 tC3 -.7121 DiP |1196

DOE Z.2149 MA 1.6321 BC] 4.5990 FSP -419

190,94 EC( .28783 INC. 3°2689 vl Ze.aAI

_1.9| RCA 86.04 APO 139,44 ¥_ 33.94T

)S).9J 2AC ?_,63 [TC 299,22 CLP-|?S.S6

9.JOS 0PA 9.98 RAP 153,37 £CC ].340_

IN) LGNG INJ RT ASS |NJ AZNtH |NJ TIN( PO CST •iN )NJ Z _AT IN) Z LOnG

II.gf 21.46 139.95 8 25 53 1Z38o4 -5.34 1Z.18

2_.8_ _6,91 00.35 IS 14 _Z 4690,8 29.]4 228,92

.SO 20.98 J|9.28 9 37 5 995.9 -6.27 353.89

2IS.at 21.63 79°0| J9 37 I0 4368.4 Z6.l? 207.48

34S,99 19.17 121.89 10 26 39 825,7 -S.TO 339.44

lSS.4S ZS.?S 73.3| TO 53 I 4)11,4 26.89 ]87.02

N|O-C_J_IS_ E_CUT|OI ACCURACY ORS|T 0[TERN|NATZON ACCURACY

SGTS431.B _ 4_4._ ,_.3 126.6 ST 2643,0 SR 334.1 $8 68Z._

R_T ,1090 _ .0999 RTF .9106 CRY -,g)4G CRS .8592 CDT -.991_

_450.3 N_3 ._03_ RI3 .9106 LSA 2936.3 NSA 161.0 IDA 20.8

SCJ 5433.9 SGZ 4ZZ.O THA .46 ELI 2859.4 ELI 134.3 ALF 173,8_

LAUNCH DATE NAY IB J964 F_]&HT TIM(: lOS.D0 ARRIVAL 0ATE NOV 20 19G4

HEkIO(ENTRIC CC_IIC

• _ 151.31 LAL -.00 LO_ 937.09 VL

NP 107,93 LAP ).31 LOP 193,_3 VP

RC 181,5Z0 GL -IS.|? GP -4,30 ZAL

PLANCTO([NTRIC CON)C

C3 2Z,470 V_L 4,TAG

LNCH AZNTH LN_H Y|N(

90.00 8 J8 S

_0.00 I8 ST 27

tO0.O0 9 30 45

IO0.OO |8 ZO 3]

]10.00 10 23 92

IZ0.00 J9 43 93

oztr[RCNYIAL C(_RECTI(;_I_

TOE-Z.330] TRA 1.9162 TC3+4.2268 8AU 1,27OG

,0[ .2777 RRA .J_ RC3 -.J398 F_U .0|¢}_10

FGE -.6947 FRA .8227 FC3 -,8474 8SP /?)lJ

ODE 2.3463 _RA 1.9295 SC3 4.2298 FDP -404

0ISTANCE 946.0$0

Z5.445 GAL 4.8Y AZL g9.33 NCA 276.95 SNA 119.95 [CC ,ZTA|g |NC 3.33Z8 vl zg,4A)

36._)_ GAP 14,79 AZP 90.38 TAL ISS,S4 TAP 83,37 RCA 37.06 APO 192.84 VZ 39._4Z

87.81 ZAP 174.94 ETS 302.44 |AS 139,4• ET£ |63,40 ZAC 80,Z4 £YC _98.64 CLP-IP?._3

OLA -lZ.9G RAL )E4.ZS RAO 956T.9 V£L 1|.99_ PTH 2,|4 VHP 9._SG DPA 8._9 RAP 13T.75 [CC 1.39_8

L-| TAN( JNJ LAT |NJ LCNG IN) RT ASC INJ AZNTH JNJ TIN( PO CST TIN IN) Z LAY )NJ Z _ONG

lSZ?._Z -S.70 )S._Z 28,04 117.09 _ 46 38 12Z7.9 -5,00 ll,59

5300.87 27°27 240.4| 32,06 82.07 IS TO 43 4700.9 25.90 23Z.01

138T,36 -9.85 .O! 25.43 ttO.3T 9 57 13 987.2 -9.98 353,_5

9010,06 26.3S Z19,_) 31._$ S0.Y9 19 4A S 4416.9 _6.98 910.85

1420,S0 -|2,63 34_,_2 23.SS ]2|.99 10 47 33 620.8 -S.3Z 339,18

A793,96 31,94 196.73 _|.09 77.|$ 2| 3 g AlSS.0 IS.S4 I90.|4

N|0-C(_J_SI[ [_rCuT|ON ACCURACY ORO|T O£T£RIqZNATION ACCURACY

_l_T 5445.3 $_R 4_._ SG3 126,3 8T 2908,0 SR 341 .3 85 GSS.T

Rift ,0664 RRF .0S9Z RTF .9140 CRT -.SO?Z CR3 ,8310 CSY o,9929

9C_ $4S).S RZ3 .0021 RI3 .9140 LSA _02.8 NSA 185.0 SSA |9.6

391 5449.3 SGZ 42|,3 YNA ,SO EL| 2924.9 ELI J4Z,S A_F 1•3,91

LAUNCH OAT[ NAY )8 3964 FLIGHT TIN( l_.O0 ARRIVAL DATE NOV 29 |9S4

H£LIOCCNTRJC CCWZC

R_ 151.34 LAL +.00 _OL L_JT.09 VL

nP 10?.94 L_P 3.35 LOP 1_S.68 VP

RC 193,Z4I GL -17.98 GP -4.ZO ZA_

PLAN_TOCENTR_ _ C_|C

C3 Z4.578 _+ 4,937

LN(H AZNTH _hl_H TIN( L-I TIN( [NJ LAT

90.00 S 35 _6 189_,]4 -S.SZ

90.00 16 38 ;$ 93_0,44 27,9_

_00.00 9 90 J 1313,09 -9.7|

100.00 18 _ 52 6044.72 29.03

I|0.Oo 10 4Z 0 14_O.31 *1f,81

110.00 19 31 23 4S00.ZS 3_.37

OZFF[R[NT|A_ CCt_RECT_(_49

T0[-£.4681 TRA Z.ZZ4? YC$-3.leOO BAU |.299J

ROE .ZSGt RflA .1S¢19 RC3 -,1353 FAU .OlSSl

rDE o.8994 FRA ._4 YC3 -,_453 BSP 17412

80[ 2.4859 O,qA Z.231| tiC3 3.98ZA TSP -398

O|STM_K:£ _S|.£95

_5._94 GAL 5.94 AZL 96,40 HC& 279,17 SNA llS.e? [CC .fills IN(: 3.3679 Vl 29,441

_,_1_ GAP |3,Z_ 8ZP 9_._S TAL I33,|? TAP 34094 RC8 SS.03 APO 15_,3| ¥_ 33.137

6A,39 ZAP I73.40 [TS 294.77 ZA[ 132.49 ET[ 193.29 ZAC SO.IS ETC 239,49 CLP-]?S.II

OLA -J3.7S RAL )87.47 RAO S5_41.0 VI[L

ZNJ L_NG |mJRT ASC [NJ AZNTH |HI TIN(

I?.S_ _0.95 |I?.l| 9 6 1_

243._NI 37.)1 06.82 19 27 97

369.7_ _0.01 IIS,4| 10 16 24

_£,18 37,|3 82.$$ 19 51 i?

3AS.59 £8.17 121.e_ 11 5 40

20_,03 30.46 70.99 21 II 25

XID-r..OU_SE [_i[CUYZOI ACCURACY

I_T 345_._ S_ 419.4 SG$ IZO.6

RWT .0iN RRIr .02?9 RTr .9184

$G_ 6476._ R_ ,0003 RI3 ,9184

SG| 6438,2 SG2 4)9,2 TNA .) $

IZ.OSl PYH 2.|S VINP 9,645 OPA ?,90 RAP 160.11 [CC 1.4049

POCST T|N |NJ 2 LAT IN| _ LONG

)_Z_.I -4.82 I),_6

4?$0.4 26,34 239,50

983.1 *9.64 353.J3

4dS4,? Z?,GS 214.93

SIS.3 -S,50 33g.19

4200.3 30,?) )93.30

CRD|T OET_RN|NAT_ON ACCURACY

9T _S63.2 SR 348.0 85 690.9

CRT -.90|I CRS .8467 CDT -.999?

LSA 3037.S NSA |63.6 SSA 18.4

ELI 9979.B EL2 JSO.O ALr 173,94

Z048



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 19641

LAUNCH 0ATE HAY ZB J964 FLIGHT TIN( 190,00 ARR|VAL OAT[ HOT _4 1964

NELIC_ENTRJC CO_l[C 0ISYAN_[ 556,499

RL ]31.14 LJL -,00 L_- 137.09 VL 25,3A3 GAL 6.A6 AZL 93.4e PKA 285,01 S_A 119,59 ECC ,18971

RP 107o36 LAP 3o37 LOP I80.15 vP 56.&23 GAP 15.82 AZP _0.78 TAL 165.51 TAP 86.54 RCA 84 .gZ

RC ]94.9A1 GL -17.00 GP -A.|0 ZAL 6)._HD ZAP |75.75 ITS Z95.54 ZA[ 192.50 IT[ 185.18 ZAC 81.46

PLAHETOCENTRIC CO_IIC

C3 Z7.061 VNL 5.202 0LA -14.47 HAL 170.50 RAO 65_1.1 V[L 12.195 PTH 2.|9 vHP 9.940 0PA 6._

LHC_ AZHYH LHCH TI_I[ L-I Tl_ ]NJ LAT ]NJ LOM_ INJ RT A$C INJ AZHT_ INJ Tl*l£ PO CST FZN

90.00 8 5A 36 I821.06 -8.49 1?.93 55.16 111.11 9 14 51 IZZi.I

90.00 17 4 17 _399.13 28.OO 247.51 42.55 95.5G 18 54 17 4799.1

lO0,DO 10 8 IZ 1585,6Z -9,73 )50,9| 54,&0 118,A0 10 54 55 995,6

100,00 |8 33 13 51IJ,81 19,40 216,25 42,41 04,5| 19 58 55 4911,8

]JO.OD J0 59 7 ]424,J5 "JZ,95 _4_,_ _Z,69 JZJ*9| 11 27 51 824ol

110.00 19 58 57 4844,07 55.09 Z09._4 41.05 90.80 Z1 |9 41 4246,1

OI_F[N[NTIAL CClRR[CTIONS HI0-COI,JMIt_M[ [XJ[CUT;CIq ACCURACY

T0[-2.6090 TRA Z.SA89 TC3-5.4954 BAU 1.2045 SGT 546S.7 SG_ 415,9 $G5 117.7

RDE .3|?Z RRA .1894 RC5 -,1J28 FAU .0J4Z4 RRT -.OO81 _ -.0002 RTF .9219

FOE -.876Z FRA .9118 FC5 -.4556 B._P 17497 SGB 5401.5 RZ5 .0OO7 R15 -.9229

80£ Z.6282 8RA ].55AS BC5 5.4952 FSP -389 SGI 5485.7 6G2 415.9 THA 179.96

2NC 5.4054 vl _9.4AZ

APO IS5.96 V2 53.251

[TC ZS9.14 CLP-ITO,a9

NAP 182,44 £CC 1,445A

ZHJ 2 LAr JNJ Z LCWG

-4.79 11.20

27.09 239.16

-5.86 555.16

29.50 21T.60

-8.64 559.56

51.40 196.49

,C_'BIT D[TERM|NATION ACCURACY

ST _004.5 SR 554.1 $S S95.8

CRT -,0960 CR$ ,#AT0 CST -,99A?

LSA _O99.8 NSA 1?1.9 SSA 1?.3

ELI 5021.1 EL2 - 156,4 ALF 173,96

LAUNCH OAr¢ may 18 1964 FL|Gt/T TIM| 191.OO ARRXVAL OAT[ NOv 29 1964

N[LIOC£NTRIC CONIC DISTANCE 501.530

NL J51,54 LAL -.DO LOL _T.09 YL 25._93 GAL ?.35 A2L 93.55 _A 206.28 SMA

RP 10T.30 LAP 5,59 LOP 183.58 VP 5e.704 GAP 10._ AZP _.0_ TAL 151.90 TAP

RC 196.0_1 GL -16._9 GP -4.01 ZAL _.57 ZAP 17_._1 [T9 274._ ZA[ 151.49 [Y[

PLAN_TOCENTR|C CCIAIC

C3 19.990 VHL 5.479 OLA -15.09 RAL 173.53 RAD tSM.Z V[L 12.$0_ PTH 2.12 W'tP |0.276 0PA 5.85 RAP 164.76 ECC 1.4955

LNCH AZNTH LNCH TI_ L-J TIN( |NJ LAT INJ LONG INJ RT ASC ]NJ &ZNTH |NJ TZN_ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 9 1_ 4 1914.86 -8.60 1_.15 39.06 |1T.09 9 42 29 1124.7 -A.90 11.40

90.00 17 JO _0 5448.79 29._1_ 290o_ 47.70 07.29 16 41 16 4045,8 27.52 242.59

100.00 10 15 13 1590.65 -9.09 .09 39.17 118.55 10 51 42 998.7 -8.03 355,45

100.00 18 40 Z 5158.01 19.66 229.6A 47.69 86.09 ZD 6 0 4558.0 28.80 120.94

110.00 11 15 11 1451.15 -15.14 _49,24 57,_ 121.81 11 59 5 052.1 -8.94 559.78

JJO,DO _ 8 33 4887.29 3_.5| Z08.1_4 AT.Z4 02.00 21 28 J 4287._ 32.15 199.68

OIFF£NENTIAL CORRECTIONS N|D-COUR_M[ EXECUT|CN ACCURACY ORBIT OETERN|NATION ACCURACY

TOE-Z.?5_$ TRA 2.09_6 TC3-5.1354 BAU 1.2561 SGT 5487.9 SGR 411.0 $G3 11A.8 ST 3031.5 SR 559.4 SS 695.9

ROE .3595 RRA .1_0 RC5 -.09_4 FAU .01_O0 RRT -.0466 Rf_F -.0440 RTF ,9274 CRT -.8916 CR$ .8460 C)T -.9935

rOE -.6871 FRA ,9592 FC5 -.5753 BSP 17550 808 5483.4 RZ_ ._14 RI5 -.92Z4 LSA 5126.1NSA 174.9 SSA ]6.3

BD[ 2.7734 BRA 2.8975 BC5 3,1_48 FSP -301 SGI 5457.9 5GZ 4J1,5 THA 179.00 ELI _049.4 [L2 161.9 ALF 173.93

119,12 £CC .29702 INC 5.5511 vl 29.Aal

_8.16 NCA 85.74 APO 154.50 VZ 35.224

185.08 ZAC 82.06 _TC 237,8_ CLP-JTP.87

LAUNCH oar[ NAY 18 ]964 FLIGHT lilt. 194.00 ARRIVAL OAT| NOV _8 1964

HELIO((NTRiC CC_IIC

• L I_1.34 LAL ".00 LOL 23T.09 VL

_P JDT._| LAP 5.19 LOP J86.62 VP

ec 198.178 GL -15.75 GP -3.95 ZAL

PLAHI[T(_C[NTR|C CO_IC

C) 33.422 VNL 5.781

LNCH AZNTN L_H _

• O.OO 9 ZS IB

90.00 17 1_ 51

100.00 10 _1 5

100.00 I_ A6 _R

JJO.00 11 30 9

110.00 ZO IA IO

DIFFERENTIAL CGNRECTI_NS

T0[-2.$985 TRA 3.2599 TC5-Z.77TI OAU 1.Z413

RO_ .383A RRA .1644 RC3 -,0745 FAU .01174

FOE -.6975 rRA I.OlOl FC3 -.30AI B)P 17387

flD( Z.9ZlZ BRA 5.1640 0C5 2. T781FSP -371

DISTANCE 566.494

75.Z45 GAL 8.25 AZL 93.60 PICA 289,50 SHA 118.86 [CC .50515 ZNC 5.$011 Vl Zg.441

30.745 GAP ]7.00 AZP 9|.10 TAL 180._1 TAP 99._1RCA 92.&1APO 155.24 V2 _.217

55.59 ZAP 175.04 ITS 265.21ZA[ I_2.47 (T( 182.99 ZAC 92.69 ETC 257.55 CLP 179.53

OLA -1_,65 HAL 176.59 RA06568.5 V(L 12,442 PTH Z.25 vHP 10,812 0PA 4.9? RAP 16T.05 ECC 1,5500

L-I T|N_ JNJ LAT |NJ LONG |NJ RT ASC IN| AZNTH IN| TIN_ PO C)T T_N |NJ 2 LAT _NJ Z LONG

1852.74 -B.85 19.99 44.4_ 117.01 9 58 51 1232.7 -5.15 ll.$G

5493.26 28._O 254.38 51.96 88.99 19 40 24 4895.5 27.86 243.T4

1598.05 -10.ZO .62 45.71 118.25 11 ? 41 998.0 -6.54 333,9G

5205.Z0 19.81 Z$2.9_ 51.91 87.84 ZO 15 31 4605.2 29.20 ZZA.ZA

1444.18 -15.$7 348.91 41.07 121.64 J| 54 |4 044.2 -9.59 340.43

4929.92 3_.82 211.92 51.61 94.71 21 36 20 A529.9 52.12 202.86

NI0-COUR$1[ ETJ[CuT|CN ACCURACY ORBIT OETERHINAT|ON ACCURACY

$GT 5460.5 $GR 407.2 SG5 112.1 ST 50A5.5 SR _65.8 SS 696.8

RRT -.0858 RRI r -._111 RTF .9313 CRT -.8877 CR$ .8451 C)T -.9991

5415.6 R29 .DOO8 Rl$ -.95_$ LSA 3140.1NSA 17T.7 $SA 15.A

SGI 54(_0.6 $02 405,6 THA 179.65 ELI 5061.4 [L2 166.6 ALF 1T5.95

LAUNCH OAT£ NAY 18 t964 FLIGHT TIN[ 1_6.OO ARR|VAL DATE NOV 30 1964

HELIOCENTRIC CONIC

RL 151.34 LAL -,00

RP 107.63 LAP 5.59

RC |99.9J4 GL -15.09

PLAN_TO_(NTRIC C_41C

C3 37.437 VHL 6.120

LNCH AZNTH LNCH T|M[

_0,00 9 A3 18

eo.oo 17 23 ZO

100.00 IO 55 59

100,00 18 53 38

110.00 II 44

|z0.O0 _0 2J AS

0ISTANC[ 571,319

L(X. 13T.09 VL 75.|_7 GAL 9,23 AlL _3.07 NC_ 292.75 SMA 118.60 [CC .51613 INC 5.6750 vl 29.141

L(_' 169.07 VP _G.70_ GAP 17.67 AZP 91.4_ TAb 158.75 TAP 91,49 RCA 81.11 APO 158.09 Y] 55.209

GP -3._0 ZAL 5_.97 ZAP 17_,94 [79 _$1._O ZA( 11_.44 [Y[ 10_,_K) ZAC 0_.16 ETC 257._6 CLP 1?0,T2

0LA -16.08 RAL 179.05 RAO _5M.5 V(L 12,eO3 PTH 2.09 VHP 11.0Z2 0PA 4.09

L'I TIN( |NJ LAT INJ L_ INJ RT ASC |NJ AZNTH INJ Tll_ PO CST Tim

1845.13 -9_13 19.30 48.94 114.89 10 14 ! 1845.1

5559.44 2B.31 _5?.M 50.00 90.85 10 55 39 4950.4

1611.59 -10,83 1,39 48,Z0 118,10 1! 21 50 1011,6

5_47.24 _9.89 _30._0 58.00 89.56 ZO 21 5 4647.2

14_,01 -14,15 547.79 46.0_ 121,41 12 8 22 860.0

4971.55 54,04 _15.18 57._2 _0.92 21 44 _6 4_71.0

DIFFERENTIAL C<_RECTIONS

T0[-5,049_ TRA 5.6A55 TC5-2.4520 BAU 1.2292

NO| ,3089 RRA ,1504 RC3 -,0586 FAU ,01056

rO£ -.7101FRA 1.0625 FC3 -.244| 85P 1_5_5

BO[ 3,0745 ERA 5.0487 8C3 2.4527 F)P -565

NAP 169.31ECC 1.6164

IN| 2 LAT IN| Z LONG

-5.55 11._6

29.10 249,02

-6.79 334.71

29.51 ZZT.A0

-9.9T 541.28

33.19 ZOG.D3

ORBIT O[TERN/NATION ACCURACY

ST _049.8 OR 56_.0 S$ 698.7

CRT -.8847 CR$ .8452 C)T -,9907

L)A 5/44,1NSA 179.6 $$A 14.6

ELI 3066,1 EL2 IT0,1ALF ]T3,90

N|0-COU_S£ £_rCUT|OI ACCURACy

SGT 5458.5 SGR 401.9 $G5 IO9.4

RRT -.1_59 RRF -.11949 NTF .918_1

$68 _dT|,_ RZ3 ._010 R|3 -.9568

SGI 5456.7 $GZ 198.T THA |79.4?

EOA9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0AT( NAY II 1964 FLI_AT TIN( |98.00 ARRXVAL OAT( O(C Z 1964

HELIOC(NTRIC CONIC OJ]TAN¢( $16.0|4

RL ISl.)4 LAL -.00 LOL 237.09 VL 2).150 _AL ]0.Z? AZL t_.?$ NCA 295.97 _A lit. S) (CC .32714

RP 107.64 LAP 3,)? LOP ITS.|| V? )i,_Z GAP |8.40 AZP 9].14 TAL IS?,|4 TAP 9).ZJ RCA Yl.6)

ffC _01,)_S GL -14,45 GP -),?8 ZAL SOoS| ZIP |?S,_ (TS 240.90 Z_ 152,]? (T[ 182.81ZAC 8]°8]

PLAN_TO_[NTmI¢ CON|C

C$ 41.201 VHL 8.488 OLA -IE.45 RAL 11|.]t RIO 8]U.8 _[L IZ.T81 PTH 2.)) VHP 11.448 OPA ).LPO

LNCff AZNTH LNCH TIN( L-J TIN( |NJ LAT JNJ LONG INJ RT ASC |NJ 4ZffTN JNJ TIN_ PO ¢ST TIN

JO.O0 8 58 87 |881.51 -8,74 LPO.Z$ )$.51 llS.?t l0 2T 58 12tl.I

IO.OO l? 18 58 $)82.Zl ZSoZ) ZeO._l 85,11 82.15 1t t $8 4t82.2

100.00 IJ 8 2 letS.00 -If,J1 Z.51 5E,8£ lIT.90 Jl _ II |02t,0

100,00 |8 0 )Z 5280,05 21,87 25t,44 83,17 t1,24 ZO 2t 42 4890,fl

lJ0,O0 lI )t 4? 1471,)t -14,98 541,17 S0,45 IZI,IZ lZ Zl 28 8?8,4

||0.00 ZO 1t 18 SOI_.AO 54.|5 Zl|.55 65.18 81.S0 _1 )2 48 4411.4

INC ).?S0| ¥| _8.44|

a_ |S?.0? VZ 3S.Z00

(TC _}T.OZ CLP 1YT.88

OIrF[R£NT|AL CGWR[CTJON_

T0[-].208] ?tA 4°085] TC]-2.|409 644J 1.2081

• O( ,4|S8 RRJ ,14_ RC] -,0412 FAU .00140

FO( ".?Z$? FRA I,llS! FC5 -,192t ISP | ?ltOt

80[ ]._))l MA 4.0580 8C5 2,|4|4 FSP -]56

NID-COU_I£ [X[CUTION ACCURACY

$GT 5445.3 $GR $tN_.2 $G$ 106,1

liMY -.lIT5 RBF -.I)8P lYl r .84|T

800 5451.T m'_) ,0005 R18 -.841T

st,| 5445,J SGt 590.t TNA 178.$0

RAP I?I,SS (CC 1.6845

IN| Z kit XNJ _ LONG

-8.07 I].48

_1.15 2SZ._I

-?.]T )55.68

28.T2 2)0.84

-10.89 542,53

3).)? 208.15

(:]R_ZT D(T[RNINAT|ON ACCURACY

sT 3045.8 SR 568,t 8S ?O_.5

CRT -.88_$ CRS .8458 CST -.98Y1

LSA 5140,_ MSA 180.8 S$A 13.9

ELl )061.4 (LZ 172.6 ALF |73,S?

LAUNCH OAT[ NAY J_ |9_4 FL|_HT T|N( ZO0.O0 ARRIVAL OAT[ 0£C 4 1964

_[LIO¢(NTRIC CONIC

RL 1)1.54 LAL -.00

R? ]0T.88 LAP ].34

RC _03,1_O GL -1).78

PLAN[TOC[NT_I¢ CONIC

C) 4T.T88 K 0.113

_O.00 |0 I ZO

_O,00 IT 31 3T

100,00 II _| II

100.00 18 ? _I

|lO.O0 l_ 8 Z)

ilO.O0 _ 34 4£

0JITANC£ Sl0.SZO

LOL I*5T,01 VL ZS.104 GAL II.40 AZL t3.15 N¢4 211,Z| M*A |11.11 (CC .))t28

_OP |TI.5] YP _.l_ GAP l_,_O A2P I1.17 TAL 155,?_ TAP t4.8_ RCA T_,04

GP -).T5 ZAL 41.L_0 ZAP ITS.Z4 [TS _51.01 ZA( 13Z,_t [T( |tZ.?£ ZAC 84.44

OLA -18,T4 NIL 115.18 RAG 85_.1 V[L 15.004 PYH Z.37 VHP II._IT OPa _,3!

L-| Y|N_ IN| LAY |NJ LONG IN| RT 48¢ IN| AZNYN _NJ YlN( PO CSY TIN

1881.84 -10,55 Zl.4I ST.?4 JIB.SO |0 40 41 1181.8

)814,4_ Z8.08 |1).)HI 68,05 83.?1 It l0 Zl 5024,4

1650,0_ -11,84 ).5g 86.t_ lIT.t4 II 4t 4| |050,0

)$51.4T ZS.TT ZAZ.)Z 61,16 91.|5 Z0 )S 18 4T]l.}

150£.05 *|$,TI 5_0.18 }4.74 1_0.T$ IZ 35 Z? 80Z.0

]0SZ,Z5 54,18 Z11.48 eB._0 _O.54 ZZ 0 84 4451,)

INC ).8306 vl _8,44|

APO 158,18 ¥2 3).181

[?C 288.80 CLP 17?,04

OIFf[R[_1IAk CCN_CTICUS,

T0(-3.3?31 TRA 4.4930 TC$-J,t4t_ BAU l,ll_°O

RO( ,4444 _A ,|_] IC5 -,0540 FAU .008_4

FOE -.758_ FRA I.JTTT FC5 -.148_ 88P |76_|

80[3.4023 _A 4,48)| BC) 1,8_01FSP . -]48

NIO-_u_E (X[CUY]O4 _CCURACV

SOT $4_1.$ K_ 590.| 805 104.)

RRY -,_0N RRF -,ltll RYF ,t46T

8445,) R_5 -,000) RI) -,t487

$GI 5430.1 $GZ 581.4 THA 1T8,13

RAP 173,T6 [CC |.?_$4

|NJ 2 LAT IN| Z LON0

-8.71 14.65

2_.)1 155.)0

-8.06 )56.96

18.85 233.72

-JJ*}2 545._6

$).85 _IZ,Z3

_RB|T OETERMINATIC_ ACC_HRACY

ST )0)0.4 8R )?0,| SS ?04.6

CRT -,1t08 CRS ,8468 CST -._976

LSA 5117.8 MSA 181.4 SSA |).Z

ELi ]047.9 [L2 174._ ALF |?},84

LAUNCH OAT( _AV 18 19_4 FLIG44T TIN( 202.00 ARRIVAL 0ATE 0(C 6 19_4

H(LIO([NTRIC CONIC

RL 11_,34 hAL -.00 LOL 257.08 VL

R_ I07.72 LAP ],S0 LOP l?9,}f vP

ffC 204.8_8 Ok o|3.0t G? -3.$? ZAL

PLAN_TOC[NTR|C CON|¢

C) _4,)|_ VHL T.)T4

_mC_ AZ_T_ LN(N TIN(

eo.oo |0 ZO 2¢

80.OO IT 4) El

10(3,00 It ]_

IOO.00 ]8 14 Z3

110.00 IZ I8 }?

110.00 _ 44 I

0/Fr[REN?IAL CCI'fH[CT|_NS

Y0(-3,543] ?RA 4.8858 TC]-I.ST?S 8AU 1.1470

RO[ .4745 RRA ,1_)8 RC5 -.0_4t FAU .00_0_

F0( -,7842 FRA 1.241t FC5 -.1118 +Sl • I?)4S

gO( ).5?48 MA 4,_854 8C3 |.ST?? FSP -))8

01STANCE 584.81_

25.090 GAL |2.81 A2L 83.8_ HC4 )02.44 $84A 117.8? (CC .31275 lNC $,8164 VI _8.441

31.)8_ GAP Z0.08 A2P 9_.10 TAL 1)4.37 rap 88._! RCA T6.)0 APO 1)8.45 V2 }).in|

41.08 ZiP 174.88 (T] _}.08 ZA[ 15_,1? (Y( 182,84 ZAC 8S.G_ [TC _54.60 CLP ITS.|5

0LA -|8.8? RAL I18.12 RA0 8581.0 V[L IS.Z}? PTN Z.4_ W/P 12.455 OPA 1.41 RAP 178,84 (CC I.||50

k-J TIN( _NJ LIT IN| LONG IN| R? ASC IN| AZNTH IN| TIM( PO C87 TIN IN| Z LIT INJ _ LONG

1909.5_ -|I,0T Z2.T_ 62.09 )18.25 10 52 IS 1505.8 -?.4S 1S.88

}eS}.0l IT.8? 268.81 ?Z,85 98.Z$ 18 17 48 $08§.0 28.)0 2}8°Z?

l)Tt.43 -1Z,6_ $.00 61.Z0 11Y,$2 |2 0 I |0?4.4 -8._6 $S0.28

55T|.41 Z8.90 Z45.48 75,02 94,40 ZO 4) 55 4271.4 28.88 _35,68

1517.85 -18,90 )_I.SI 58.85 |Z0.}Z 11 44 Z) 817.8 -12,48 )44.96

)090._4 )4,12 _24,4t T),)Z 82,|5 2Z 8 )Z 4411,0 )4.04 215,24

NI0-COU_ (_CUTION ACCURACY ONB/T OET(RNINAT|(M4 _CCuRACY

_T 5401.4 _4_ _5,? $05 101.1 ST ]O07,8 SR 568.? S) ?08,?

R_T -.ISIS _r -.Z)_ RTF .t$|6 CRT -.8784 CRS .84?9 C]T -.99?9

1_ 5411.0 RZ3 -.00IV Rl) -.8511 L]A 3106.8 NSA 18|,3 SSA JZ,5

SGI $408,Z SGZ )TI.Z THA 178,8T' ELl )025.4 (LZ I 75.0 ALF 173.8J

LAUNC_ 04T£ NAY ]8 1941,4 FLIgHt TIN[ Z04.00 ARRIVAL OAT( O(C 8 I884

H(L/OC(NfR/C CONIC

RL I51,]4 LAL -.00

RP IOT.T) L_P 3.£8

nC _O4._38 GL -IZ.4]

P_AN(TOC(NTRIC CONIC

C3 6Z,187 VHL ?,188

LNCH AZNTH LNCH YJN[

_O.00 |0 30 11

90,O0 IT S0 8

I_O,00 JI 41 48

I00.00 18 _I IT

110.00 I_ _ _3

I10.00 L)O II iE

OIl?ARC( _t11.|44

LG. _T.Ot VL E|.OI8 GA_ 15.t_ AZL t4.01KA 305.6? I/_A 117.65 [CO .36765 INC 4.0085 V| 28.441

LOP |8_.8] VP _,545 G4P _I,0] AZP t_.]4 YAL I)),04 TAP _,?! RCA 74.]8 APO 1_0.80 v_ 35,|71

GP -).eZ ZSb 44.0_ ZIP IT4.05 [Y8 Z|8.)I ZA( I]Z,O| (T[ 181,55 ZAC 8_,58 [TC Z56.45 CLP I?5,ZS

OLA -J?,l| R_L 11|.50 RA0 85|t,Z V(L |3,)4| PT_ Z,48 V_P |3.008 OPA ,}Z

L-| TIM( |NJ LAY ]NJ LONG |NJ RT A$C IN| AZMYH |NJ T|I4_ POCST TIN

|J3£.}5 -ll.|8 Z4,_45 88,15 115._1 ]J Z 31 I))Z.6

5705,T5 2T,51 161.?1 T7,51 t&._) 18 _5 10 5105.?

l_l,t_ *I),4T 8,5t 85,54 116.14 12 10 |0 1101.8

540_.8t _8,58 _41,]O ??.?5 8S.tY 20 51 Z? 4801,?

1599.90 -JT.5i 355,£3 85,05 118.t| IZ 54 18 955.9

51£8.M 3).99 ZZ?.40 78.|t 95.05 ZZ 11 40 4818,4

OIFF£R(NT/AL CONNI[C?JONS

YO1[o3.7_?? YRA 5.48341 TC3ol.350_ 0AU !,10tJ

RO( .5058 8RA .1058 RC$ -.017T F4U ,00584

tO( -.7?3£ rRA 1.3|19 _C] -.0_!$ 88@ |7558

80[ 3.7818 8R4 5.4648 OC) |.)503 F]P -]]_

NZ0-COuRI( [X[CUTION ACCURACy

SG? 5)84.| _R 3TT.0 SG) 89.5

RRY -.19_ R_F -.1818 RT_ .958?

SG8 539?.] RZ] -.001t RI) -.856?

801 5)85.) $02 )59,9 THA 178.80

RAP 178.07 (CC 2.0156

]NJ _ LAT |NJ 2 LONG

-8.}0 I?._1

-9,?} )59.??

Z_.87 2)8.})

-I).46 546.51

)4,1_ Z18.16

C_6|T 0[T[RN/NAT|ON ACCUR&CV

ST 288|,8 8R }68,| $8 ?1_,4

CRY -.8?88 CR$ .8489 CST -.9982

L]A )08).| NSA 180.1 $SA J|,8

EL| 2899.4 (L2 174.} *LF 175,79

zo}o



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 1964)

LAUNCH 0A?_ NAY IB 1944 FLIGHT T|ilC ZO|,O0 AIR'f¥AL O9Y( O(C l0 |984

_(LIOC(N/mlC CONIC

mL ]31.34 LAL -.00

RP lOT.T# L4P 3.ZU

IC ZOf,T$Z Gt. -II.?T

PL4N(TOC[NTR|C CONZC

C$ Yl,491 VHL 8,43S

LNCH AZN7_ L_N 71_

90.00 I0 )8 5Z

_0.00 IT 56 $9

100.00 _1 50 I?

100.00 It 2¢ J

JJO.OO 12 36 42

110.00 _0 56 13

OIFF[NKNT|4L COmR(CT|_4&

70[-9,9240 TRA I.O0|i TC3-1,1099 BAU 1.0347

no| .33_3 RRA .0857 RC3 -.0119 FAIJ ._0460

FD[ -.794e FRA I,_7t PC3 -.0937 0_ 17939

80[ 3._601 NA _.00_9 _(9 1.1031 IS@ -9_S

OI$YANC[ 992.561

LOL 297.09 vL 24.974 GAL 15,35 AZL 94,11NC_ 308,90 $NA 117.49 ECC ,38429 |NC 4.1D83 Vl 29.441

LOP 169.06 VP 36.504 GAP 21.|9 42P 92,58 TA_ 151.80 YAP 100.70 RCA 72,3| APO |62.55 V_ 35._6D

GP -S.5Y Z)L 42.29 ZAP 179.21 (T$ 2|1,10 ZA£ 191.10 (r£ 161.47 ZAC 66.14 (TC 256.29 CLP 174._9

D_A -17,21 64L _90,22 lAD 6569,4 V(L 1],867 PTH 2,54 VNP 19,641 DPA -.37 flAP 160,16 ECC 2,1767

L-_ YJN_ _NJ LAY _NJ LONG JNJ R? ASC ]NJ AZNTH JNJ TIN( POC$Y Y|M |NJ • L9T ]NJ 2 LON£

IP6E.41 -|•,76 26.11 70.18 119,49 11 l| 94 1982.4 -9.2• lg.•Z

5740.42 27.28 172.95 62,00 07,91 19 3_ 93 5140.4 ZO.0t £63.7?

1791.94 -14.40 a,99 69.38 1|6.40 |Z 19 g 1191.9 -10.72 1.48

3446.13 Zgo0B 290,D7 81,27 97.15 _O 56 55 4446,1 2J.?| 24_,14

1936. SZ -IS.SO 939.0| _7o09 1J9.12 13 9 9 786.9 -14o99 348°Z2

5164.91 99.70 Z30.11 82,69 93.49 ZZ 14 l? 4564.9 34.16 ••0.94

N|O-C(_J_4[ (_[CUT|ON ACCUMACY (]Q8|T O[T[RN|NAY|ON ACCurACY

SOT 9399.9 SGR 370.1 SO9 97.3 ST 2950.9 sit 365.2 S) ?Z4.1

RRT -o34_Z RRF -.9_64 RTF ,_616 CR? -.6790 CR$ .6929 CST -.966S

9368,1 RZ3 -.0043 RJ9 -.9616 LSA 3094.8 N)A J78.1 $$_ I1.2

3GI 5394,8 _ 947.7 THA |76.64 [LI _¢67.6 [L_ 173.| ALF 173.77

L4UN_N DATE N4y 16 19_4 FLIGHT TIN( Z08.00 ARRIVAL OAT( D(C 12 1964

_+I_LIO([NYRZC CONIC

RL 151,94 LAL -.00

iP 107,81 LAP 9.13

RC •09.•65 GL -11.19

P_TOCENTRIC CONIC

C3 ¢•.$13 v_L 9.090

LN¢_ AZ_TH LN<H ?IX(

• 0_00 10 46

90,O0 16 3 99

100.O0 11 97 33

100.00 J_ 94 99

110.OO 12 43 9S

110.00 21 5 9

1mJ7.09 vL t4._94 GA_ i+._£ AZk _4.£Z I+CA 9l_.I_ S+4A II?._ £_C .40£?# 11_: 4.21?5 Vl 29.441

LOP 18_._O VP $4,469 GAP _9,_$ AlP 9_,_9 TALl S0,$6 TAP IOZ.?I RCA Y0,01 APO 164,43 VZ 35.169

G? -9.52 ZAb 40.9J ZAP 172.42 (TI Z0G,69 ZA( 19d.54 (T( 182.98 ZAC 86,66 (TC 25G.15 CLP 173._9

DLA -|7._4 RAL |_|.9_ RAO 6_6_.6 V[L J4.•8• P•H 2.60 YHP ]4,363 DPA *I.Z4 RAP 181.21 [CC Z.3996

L-| 7|/4_ ZNJ LA? |NJ L(_4_ |NJ R? ASC INJ AZNTH INJ TAN( P_CIT ?AM ZNJ • LAY ZNJ • LONG

1994,_7 -19.P0 Zl,03 74.09 115,02 If 19 14 t9_4,9 -|0,•Z ZI.08

5774,85 _G.95 174.61 _G.)0 99,10 19 9_ 53 S174.9 27.91 266,16

1744,47 -19.9? 10,27 79,Z3 !15.96 12 ZG 97 1164,5 -11.76 9.34

SdJIO,4B 2_.76 299.47 _._ 98,93 •| 6 l_ 4980+9 29.6d 244,7£

161_.L_0 -ll.tl 958,11ul 70.Pl 1|/.54 19 10 54 iOl_,• -19,?0 930.06

51i0.9_ 99.54 Z$J._Z |7.98 97.0} ZZ 91 41 4998.9 94,15 223.63

OI_BIT DETERMINATION ACCURACY

ST _14.6 )R. 361.1 $9 ?J5.6

CRY -.87_7 CR$ .89_2 C6T -.99_7

LSA _OZZ.9 N$A 173.• 694 10.6

(LI 2991.9 ELI ITO.? 4LF 173.76

DI_F(R(N?I_ C_IRCTICIt9

YDiC-4,199£ TRA 6.5619 TC9 -,897_ 644J ,lilG

• D[ ._?•9 RR_ .D977 RC3 -.0DO3 _AU .OO$_

F0£ -,_lll FR4 i.4_ FC3 -.0343 8SP 179|1

80( 4,1746 M4 $,56•1 6C9 .8177 FIP -918

N|0-C(_J_M[ (X:[CUTZ_4 ACCURACY

$GT 53_,9 )DR 969._ $89 t5,1

RII?--._III3 _ -.37|9 RTF .9064

$G_ 339d,7 R_3 -.0039 R19 -.9644

SGI 39Z4,Z SO• 994,6 ?HA 178,48

L4UNCN 047( NAY 16 |964 FLIGHT TZ_: 210.00 4NRIV9L O_T( O(C 14 1964

HELIOCENTRIC CONIC

4L J5J.34 L4L -,00

R? I0_.6_ L9P 9°O5

• C Z10.746 G_ -10.49

PLAN(.TO_ENTNIC CON|C

C3 9_.016 VNL 9.799

LNCM AZNYH LNCH TIM_

90.00 IO 51 7 Z019,64 -14.6_

90.00 16 ]0 ZZ 5606._5 Z$.97

lOO.O0 IZ 3 33 1799,13 -16.40

100.00 19 41 )7 _512,49 28.41

lID.DO |Z 49 f9 16_3.63 -Z0,77

liD.D0 11 11 40 5•_O.14 99.•4

0ZFrENCNYI4_ COIRN(CTIONS

T0(-4.3598 TRA ?.2140 TC3 -,7093 6AU ,gild

RO( .6062 NN4 .0169 RC9 -,GO$$ F9U .00179

FD( -.6463 YRA 1.96•• FC3 -,016| B_P 17363

80( 4.40•0 Md ?.2141 8{3 °?097 FSP -$lO

0|STANC( 998.741

LOL 237.09 VL 24._95 GAL 1_.64 _ZL 94.94 14¢_ 3J$.96 S_A 117.0• [CC .42,)_5 ]NC

LOP 192.53 VP 34.428 GAP 24,_ AZP 93.0_ 74L 149,64 T9P |09,00 RCA 67.d4 AP_

GP -_.46 ZAL 99.10 ZAP 171.41 (T3 Z02.90 ZA( 151.22 (?( 182.30 ZAC 67.20 (TC

4.336_ Vl _9.441

166,36 v2 35.1_)

• 56.05 CLP iY_,£_

DL_ -|7.20 R_ 193.$$ RAD 6_69.9 ?EL 14.749 PTH 2._? VHP 15.16_ OPA -2.I0 NAP 184.19 [CC _,5102

L-| TZN_ |NJ LAY IN| LCNG }NJ RT ASC _NJ AZNtH IN| ?|N_ P_ CST TAM JNJ • LAT IN| 2 LONG

30.|0 t7.?? 114.46 11 Z5 5? 1429.6 -II.•? 23.10

ZT?,07 90.$1 |O0.{l 19 47 9 5206.$ Z?.YO _66.59

12.99 7G.99 119.93 12 33 92 1199.1 -IE,95 5.34

ZSS.?I 90,75 97.?0 2| 13 30 4912.5 29.46 _4?.14

998.99 74.64 ]17,70 ]3 1? 93 1093.$ -16.99 932,D2

Z95.29 91.65 _8.46 •• 30 $1 4630.7 34.05 •26.15

MI0-CC)M$1[ [XI[CuT|ON ACCUIIACY @RELY 0(Y(RNINATION ACCUR)Cv

SOT 9289,1 SC_ 956.2 S_9 93,1 St 26?9,2 S,q 355,? SS ?49.6

RNT -°4346 _R_ -,4|M RTF .9710 CRT -.8_08 CNS .$S6| CST -.9989

3C_ 92_7,0 R_3 -°_076 R|9 -.$710 L$A 2969.? N$_ 171,7 $SA 10°0

38| 5297,3 $C_ 3k_'0.? ?HA I76.32 [L1 2890.9 (12 |67,4 ALF 173.76

L4UNCH OAT( NAY 18 1964 FLI_! ?IN( 212.00 AqR|VA_ OAT[ 0(C 16 1964

HELIC_EN?RJC CCW]C

R_ 191.34 L4L -.DO

RP 10_.69 LAP 2.91

• C 212.209 GL -9.8?

P_9N_TO¢(NTRIC CON|C

C3 11_.247 ¥_L 10,995

LN¢_ AZMTH LrqY_H TIM_

• O.00 10 96 44

90.00 19 I? 2

I00.00 12 6 19

IDO.O0 19 48 12

I_0.00 J• _4 _3

110.00 •1 18 4

OIFr[R(NTIAL CCIePI(CT/ON$

T0(-4.6111 TNA 7.8947 TC9 -._429 eAU .8147

ROE .6458 _A -.DO_O RC3 -,_Od4 F&U ,00018

FOE -.$781 FRA 1,1630 FC9 -,DO|4 _$P 17_9_

BO( 4.6591 BRA ?.8_4? 8C9 ._4_9 FSP -904

DJ$YANC( e00.9_3

LOL 237,09 VL 24,858 GAL _0.95 AZ_ 94,47 KA )I_,|# _A 116,83 [CC .41tit

LOP 19_,71 VP 18,9_1 CAP _8,_0 AlP 19.$$ TAL 148.7i TAP 107.96 Re4 64.62

GP -9.44 ZAL 97,7_ ZAP 170.45 (TS 199,74 ZA[ |_,8_ (T[ 182.21ZAC 87.70

|NC 4.4799 V| 29.44|

A_) 16_,O4 VZ 35.126

ETC 2_.97 CLP l?l.0e

DL_ -|7.]0 RaL ]_4,_ RAD _?ID.J Vl[L |9.184 PTH 2.74 VHP J4oDTB DP_ -2.92 NAP J86.)0 £CC Z.8479

L-| TIN_ IN| LAT |NJ LONG |NJ R? AOC _NJ AZNTH |NJ YZ_ la_C$T Tin _NJ Z LAT IN| Z LONG

Z099,49 -15.72 92.92 _|,90 119.85 lJ 91 I_ 14G8.3 "/2*36 25,23

5839,78 2t._0 279,12 $4.22 101,14 11 54 18 5299.9 Z7.47 Z?0,68

1939,_ -i?,49 14,54 80.48 114._ 12 )8 52 1295.7 -13,98 ?.47

994J.0| _8.06 257.90 94°69 100.75 2| ZO 34 4941.$ 29.26 249.30

18_,82 -Z|.S_ |.18 ?_.L_0 ]J8,_3 ]3 Z9 3 |08_.6 -18o]J 3_4.JD

S_O.64 92,_ 197,37 19.89 9_.77 _2 45 d4 4660.8 33.92 Z_6o47

NI0-C_6_ (]d[CUTIQN ACCURACY CW81T 01[T(RN|NAT|ON ACCURACY

8GT 9_49,5 $C_ 945.4 889 91,1 ST •631.2 SR 349.3 $S 768,1

RRT -,48|8 RRF -.469_ RTF ._754 CRT -.8618 CRS .OG_I CST -,_990

888 _299.Z RZ9 -.[X)_] RJ3 -.97_4 L$A 2949.9 NSA J67,_ $$A 9o_

881 92de,3 SGZ _.0 TH4 178.1_ £L! 284?.9 £LZ 163.1 4Lr 173._6

Z0_I



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19643

LAUNCH 0ATE MAY || 19|4 FLIGHT TIM( Zl4.00 ARR|VAL DATE 0(C 18 _964

_(LJOCENTRIC C_ZC DISTAmK[ 60Z.49!

RL 151.34 LAL -.DG LOt. 237,09 VL 24.824 _AL ZZ.M AZL 9A.63 NCA 371.80 _4A

RP 107.9Z LAP Z.94 L04 j Z98,98 YP 3G.$SG GAP Z?.94 AZP 95.G4 TAL |48.|| TAP

RC ZJ3,650 GL -9.75 GP+ -3,40 ZAL $6.86 _AP 169._0 (fS 192.04 ZA( 190.31 (T(

PLAI_TC_ENTRJC CONIC

C$ |31.073 VHL |].497 OLA -J6,93 RAL J96.22 RAD 6570.4 Y(L 15,9|9 PTH 2.61 VHP

LNCH ATNTH LNCH TJN[ L-| T;N[ ;NJ LAT ;NJ LONG ]NJ RT A$C |NJ AZMTH

90.00 |O 59 57 7105.|9 -|6.77 34.67 8A.6_ 1|3.15

90.00 J8 73 3# 5661.N 25°85 280.91 97,79 |0|.98

|00.00 |2 l| 37 1973.91 -|6.32 16.97 63.82 ||3.89

IO0.O0 19 N 3# 551_1.D3 27.71 139.77 96.22 101.&8

110.00 |7 5J 33 1726.69 -23.03 3.48 8|.36 ||5.99

110.00 Z! 24 IZ 5_91.93 $Z,59 239.(_I_ 99.$5 100.95

)J6.66 [CC .473_| INC 4.6177 vl 19.441

I0_.9| RCA 61.45 APO Itl .86 v_ 33,114

|61.|2 ZAC 88.]8 [TC 155.9| CLP ]69.83

OIFFER(NT|AL CO_IECHON.S M|O-COU_S( (II[CUT|ON A¢C_ACV

To(-a.8_4? TnA a.63YA TC3 -.3933 6AU .6945 SGT fi91.3 S_ 342.6 $63 89.2

RO( .6954 /IRA -.0308 RC3 -.0040 FAu-.OO169 /tRY -.S29| Rf_ -.3|09 RTF ,9795

FD( -.9|'TO FRA 1,71_ FC3 .Ol|i BSP 17273 SGB S_08.# R23 -.0|09 RI3 -,9795

80[ 4.9345 8RA 6.6378 BC3 .3f33 YSP *299 S_1 3100.? SGZ 290.7 ?HA |?7.99

17.113 OPA -3.71 RAP |87.93 (CC 3,iY36

IN| TJ_l( K) CST TZN |NJ 2 LAr |NJ 7 LONG

11 35 E |50_.2 -|_.50 27.S3

20 I 19 576|.5 77.74 E77.53

|2 42 51 1773.9 -15,13 9.72

2| 27 26 4968.; 19.04 151.77

J3 27 ZO J|26,9 -|9.34 356.tB

12 52 ZO a68?.8 33.75 E30.58

OREIT O(T(RMINAT|ON ACCURACY

ST Z785.8 S+! 341.J S$ TgD.8

CRY -.8636 CR$ .8665 CST -.9997

LSA Z911,3 NSA 16|.6 $SA 8.9

(LJ _60_.1 EL| |5?.8 ALF 1?3.78

LAUN¢_DAY( NAY |9 J_NI4 FL|¢,_AT YIN( 216.00 ARR|VAL DATE DEC 70 1964

N[LIOCE_YR|C CONIC

RL J5|.34 LAL -.OO

RP 10T,�& _P LY5

RC 715.099 G_ 4.45

PLAN[T_iNTR|C CONIC

C3 158.494 V_b |_,5|0

L_C_ AZ_TN _NCH TIN|

90._ 19 3O 7

IOO,OO |2 J3 31

100.00 _ O 54

JlO,D0 |3 0 52

|10.00 2| 30 2

L_ _37.O+ v_ 24.793 OAL _5,0? A2L 94.1! HCA 325.02 S_A

LOP _._O YP _,323 ;AP _.9_ AIP 93._4 IAL 14?.56 TAP

GP -3,39 ZAL 35.74 ZAP 148.03 (Y$ 194.69 ZA( 129,7| [T(

116.50 [CC .50298 JNC 4.805J VJ 79.441

|||.f_ tCA _?._ APO 173.O9 V7 35.10!

|86,02 _AC 68,6_ (TC _55.97 CLP 168,50

O_J *|LIAI RAL 19?._4 RAD 6_?0.? V(L |6,6M PYH ZJ9 vHP 18.29T 0PA o4,45

L-| TJN[ IN| LAT |NJ _ IN| RT A�C |NJ AZNTff |NJ TIN[ P_ CSY T|N

_145._1 -17.t4 37.1$ 87.?0 112.36 11 3? 23 |545._

5##3.57 25._3 t_2.Ae |01.04 |02.69 ZO 8 10 5285.6

1913,9_ -19,40 |9.33 86._2 113.04 12 45 25 1313.Y

5590.76 27,_9 161..5_ |Ol._O ]02,47 21 34 5 4990.8

|?65.30 -24.|S 5._0 _4.74 114.96 J3 30 18 1|63,3

5511.8t 3L21 _41.42 102.T2 10|,_$ Z_ $8 34 *fll.9

DIFFER_NT|AL C_[CT|ON_ M|0-¢X_J_[ (mrcuT[ON ACC_IRACV

T_(-5.| 919 tlA 9.44_J TC3 -._904 _AU .3449 _C_T S|46.8 9M 3_.6 863 8?.4

ROE .7_73 RRA -.0_? RC3 -,0044 FAU-,O0392 /mY -.576| R_F -.338Z RTF .9832

rD( -,98|1 FRA 1,90_5 re3 .OE|? 89P |?|#? N 5157.8 1_3 -.0|ZO l|3 -.9832

90( 5,_6_3 MA 9.A4_ BC3 ,_fO4 K_P -192 96| 5JS0.4 SG2 275.0 THA 177,84

RAP J89.65 ECC 3.5755

IN| Z LAT IN| Z LONG

-|4.&5 29.93

Z?.02 274.11

-18.3J 17.08

16.83 751.88

-20,56 356.5T

33.5? Z3_._3

_6|T O[T[RNINATION ACCURACY

ST Z73T.O SR 333.a 85 818.8

CRT -,8890 CRS .87|_ CST -.9993

LSA 2872,0 NSA 155.5 8sA 8,3

(L| _7S3,| EL| 151._ ALF 1?3,80

_AUNCH DATE NAY 18 1994 _LI_HT Till[ 716.00 ARRIVkl. OAT_ D(C _2 196_

H[LIO(:£NTR|C CON|C OI�TAk_[ 60Z.340

RL 151 .34 LA_ -.O0 LOL Z)?.O9 VL Z4.764 GAL 27.?9 AZL 95.01 I,KA 328.23 _A IIG,3_ [CC .5367J INC 5.0133 vl Zg.441

RP 108,00 LAP 2.64 _OP _5.42 VP 36,Z9| GAP 32.23 AZP 94.2? TAL 147.30 YAP 115.73 RCA $3.9! APO 118.80 V7 35,098

RC 7]8.488 GL -9.0_ GP +3.32 ZAL 35.05 ZAP |66,61 ETA |92.63 ZA( |18.95 ET[ 191.91ZAC 89.65 ET( _55.84 CLP 167.9_

P_AN(TOCENTRIC CONIC

C3 18_.957 V_L |3.899 DLA -J8.35 RAL 19_.04 RAO 657].0 V[L 17.553 PTH 2.9T vHP 19.659 DPA -5.|3 RAP J91.75 (CC 4.DYe!

LNCH AZNTH LN_ff TIN| L-I T|N[ IN| LAT |NJ LON_ |NJ RY A�C |NJ AZNTH IN| T|N[ PO CST T|N |NJ Z LAY IN| 7 LONG

90.00 I1 J 39 Z|87,6_ -|6.9| 39.78 90.50 ||1.48 I1 38 ? 1587.? -|5.87 3_.47

90.00 18 36 Zl 8|3.19 ZS_G )05°?8 103.93 18_.25 l_ 48 4| 13.3 16.83 79?.48

|DO.DO |7 13 _9 1954.94 -_.67 Zl._2 69.76 |1Z.09 12 46 14 1354.8 -17.49 14.5T

100.00 _0 4 59 5609,39 27.11 262.69 104.42 103,11 11 40 29 5009.4 28.64 + _54,23

110,00 J3 I 44 |904,73 -25.26 8,42 67.64 113.84 13 31 49 IE04.7 -Z].SZ .96

110.O0 7| 35 34 5337,Z_ 3|_ 242,93 103.1'0 |02.82 13 4 26 4731._ 33.40 734.00

0JFFERENT|AL CORR(CT|ON_ NIO-_9[ []([CUTION AC_NIA(V ORS|T OETERNINA Y|ON ACCURACY

TO[-S.SZY5 TRA_O.3409 TC3 -.142A 6AU .355_ SGT _091.5 ST_ 330.9 SG3 95.8 ST 2684.1 SR 32_.2 53 852,4

RO( .7770 R_A -,1541RC3 -.0055 F&U-.01_? RRT -,_2_ R_F -,_048 RTF °9695 _RT -,89_0 CRS .8?89 CAT -,9994

FD(-|.O|ZO FRA 2.0491 FC_ ,0_O9 8_P 16997 _ 3102.2 R23 -.01_ R|3 -.9865 LSA 2030.9 NSA 148.7 SSA ?.8

BO( S.5812 MAlO.34J? 8C3 ,1425 f_P -286 $G| S095.6 $62 234.8 YHA 177.68 (LI 2699.? (L2 145.1 ALF 173.83

LAUNCH DAf( _AT 18 H)64 FLigHT TIN| 2_.[_ ARRIVAL DATE DEC 24 1964

_iOC(_TRIC CON|C

RL |5|,34 LAb *.00

Re 108.04 LdP 2.51

• C 717.8A_ G_ -7.46

FLAN[T_(NTR|C CON|C

C3 _64.947 VINL |4,_

LNCH AZMTff _N_H T|N[

_o.oo |o 59 50
gO.DO 18 62 39

IOO,(30 1£ |2 80

100,00 20 |_ SO

liD.D0 J3 O SO

|JO.00 tl 40 A3

OZSTAN([ eO0.O_

LOt. _7.09 VL 24.740 GAL SO._ AZL 95.26 H(A 331.45 SNA 116._3 (CO .57498 |NC 5.7629 vl 79.44J

LC_ _01.64 vP _t,2_ GAP 34.69 AZP 94.63 TAL |4?.66 YAP ||9.|2 RCA 49.40 APO J83.O6 v2 35.O75

GP -3._ 2AL 34.6| ZAP 1e5.81 [TS J_0.80 ZAE 126.02 (YE |81,80 ZaC 89.43 E?C 235.83 CLP 165.36

DLA -|5.93 RAL 191.39 RAO 6571.3 V[L 19.608 PTN 3.05 VHP 21.23A DPA -5.T4

_-J Y|N_ |NJ LAT IN| _ON_ IN| R; ASC IN| AZNT_I |NJ T|N[ PO _8T TIN

2_31.43 -|_._? 47,35 93.00 |10.30 |1 3T Z |63|,4

629,1| ZS.0S 30_,_ 106.42 103.64 16 33 3 16.1

1_7.49 -21.74 24,_4 9_,28 111.04 17 45 38 |397.3

5425,31 21.89 245.47 106.92 103.58 21 46 34 5023.3

|845.19 -_._3 JJ,O? 90,26 112.61 13 31 43 |143.Z

5349,_ 3|,71 244,J2 |08,15 103.48 23 9 3J 4748.4

OIFFERI[NT/AL CM'I[CT|OI9

TO(-5.SOT4 TNIII._fl) TC3 -.0403 6AU .1_9

RO( ._70_ RRA ".£lf3 RC3 -.00Yl F_U-.0IOO4

ro(-].o?_8 FRA £.20Y5 FC3 .0_6 BJH _ |1_19|

80( 5.9641 BRAIJ.3|20 6C3 .0409 FSP *ZS|

RIO-¢OUIIE EmrCUT|ON ACCuRACy

i_T g2_.3 SGR 323.Y SG3 8A,Z

Jfl'Y -.tNN_9 _ -.6506 RYF .989_

SO40.0 R_3 -,0143 R|3 -.9693

$GI _03A.2 $62 142.5 ?HA 177,32

RAP 197.69 (CC 4._O71

|NJ 7 LAT |NJ Z LONG

-JT.0J 35.13

Z6.69 298.38

-|8.68 1T.17

_8.49 155,73

-73.05 3.46

33.24 135.73

ORBIT OET(RM|NAT|ON ACCURACy

ST 7676,6 $8 3|4._ S$ 893.5

CRT o.89T8 CR8 .8531 CST -,9994

LSA ZT90.5 MJA J41,3 SSA ?,2

(L| 164_,8 EL| ]37.7 AL_ 173.63

Z032



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUN(H CAf£ MJV 19 196¢ fLiGHT [JN[ ?0,00 ARRIVAL CAT£ JUL 2B 1964

_EL_OC£NrR[C CL._IC 0]STANCE 201.901

QL 151.]? LAL -,00 LOL Z}B.05 VL ZA.688 GAL -|4.25 AZL 9}.24 HCA 90.?9 5MA 142.62 £CC .25326 INC 3.2376 vl 29.435

RP 108,91 LAP -3,74 LC_ 3?8.84 VP }8.815 GAP -5.36 AZP _9.96 TAL _lZ,18 TAP 531,9? RCA 106.3| APO 17_,7¢ YZ 34,?95

RC 68,79# GL -11.68 GP 7.8? ZAL 162.80 ZAP 47.72 ET$ 3_.93 ZA£ 15_.}A ErE AD.98 ZAC 83.12 £TC _70.97 C_P -42._?

PLAN[?CEENrRIC CONIC

C3 60.166 VNL ?.?_7 DLA 1_.49 RAL ?0.8_ RAO 6_69.1 VEL |3,A?] PTH 246 VHP 5._86 CPA 3_.ZO RAP 10}._8 [CC 1,990_

LNC_ AZNTH LNCM TIN] L-[ TJN[ _NJ LAT IN] LOnG JNJ RT A$C JNJ AZNTH ]NJ fZM£ P_ CST TAN IN] ? LAT IN] ? LONG

90.00 ?? 54 35 2819.?? -?8.?5 83.26 3|6.33 92.09 23 41 35 Z219.7 -?_.66 24.6_

90.00 1] 36 5T 4#O0.A_ 16.|2 206.T9 _08.34 67._6 14 56 5t 4700.5 14.96 J9_.5A

100.00 0 Z5 5 2540.54 °29.7? 61.66 3]6.75 92.88 1 ? 25 1940.5 -79.G5 53.92

ICO.00 14 53 4 4_54.82 19.52 |68.|] 307.?Z 66.90 ]6 8 59 5954.9 [6.Z3 180,87

IjD.DD J 49 ID ?289.90 -53.85 43.29 31_.92 95.J0 2 2_ ?Q |689.9 -32.77 34.22

I]0.00 15 49 ?8 4376.?1 ?].24 17_.89 )0_.90 64.20 17 Z ?6 57?8.3 19.58 165.67

CIFF£RENTIAL CCIRR[CTION s N|O-COUR$[ Ix]CUT]ON ACCURACY _SJT C£TERN]NATION ACCURACY

T0£ -.O)04 TRA -.5481 TC3 .|156 8AU .lA04 5GT 4A9.7 5(,R 409.9 563 Z01.3 ST I25.? SR 3)9.6 SS 368.0

ROE -.457_ RRA .|500 RC3 .1308 FAU .0880] RRT -.DI3Z RRF -.Z?)O RT; .0755 CRT .0_09 CRS -.880_ CST -.5]07

FOE-I.D08? FRA-I._406 rc3-J.2666 8SP 441 $G6 608.4 R_3 .2666 RZ3 -.0928 LSA 487.6 NSA 168._ SSA ?0.6

80£ .458) eRA .5683 8C3 .1746 FSO -_6? SGJ A49.9 SG2 409,7 THA 12_.96 ELl 339.7 EL? |25.? ALF 88.02

L*UNCH CArE HAY 19 1964 FLJGHT TJM( ?Z.O0 ARRIVAL DATE JUL 30 1964

HELtOC£NTRtC CC_IC CISTANCE 206.536

RL 151._? LAL -.O0 LOt, ?38.05 VL 28.714 GAL -J4.10 AZL 93._0 HCA 9].95 SNA 14?.85 £CC .25036 [NC 3.2966 vl 29.435

RP 108.90 LAP -_.Z9 LOP 332,0] VP _8.838 GAP -4.64 AZP 89.?? TAL 24_.55 TAP _36,5| RCA J07._9 APO J78.62 vZ 34.799

RC 2D.942 6L -J?.DZ GP 8,28 ZAL J62.72 ZAP _2.4| £T5 _6,22 ZAE J6_.O_ ErE 46.77 ZAC _5.5_ £TC 27J,36 CLP -51.93

PLANETO([NTRIC C_|C

C3 59.130 VHL T.690 0LA 10.13 RAL 70.69 RA0 6569.1 VEL 13.435 PTH E.46 VHP 5.012 CPA }?.21 RAP 101.27 [CC 1,9731

LNCH AZNTH LNCH TIN] L-I TIN] IN] LAT |NJ LCING [NJ RT ASC |NJ AZNTH IN] rIME PC CST T|N JNJ ? LAT IN] ? LONG

90.00 ?? 56 56 Z803.55 "?8.Z0 82.08 5]5.67 9?.68 25 45 ]9 ?Z05,5 -??.53 r3.4_

90.DO 1} }} 24 4808,12 1_.51 207.27 _07.96 68+0_ 14 5] 32 4208.? _3.J? ?00.00

100.00 0 Z7 13 ?525.01 -29.21 6],50 315.58 93,49 1 9 18 1925.0 -28.9l 3Z.29

100.00 14 49 43 4561.97 19.71 188.55 ]07.35 67.06 16 5 45 3961.9 16.43 181.29

110,00 1 46 51 ??25.81 -_5.26 4_.Z0 _15.|9 9_24 2 ?4 47 1675.8 -32,59 33.16

110.00 15 46 34 458_.89 23.41 125.25 305.55 64 55 16 59 38 3?83.9 19.77 166.00

OZrrERENr[AL CORRECTIONS N]O-C(_RS[ CXCCUT_C]P4 ACCURACY L%WeI[ C[ TERMIN4 lION ACCURACY

TOE -.0510 TRA -.5859 re3 .0880 8AU .1308 SGf 465.Z SGR AI?.5 563 ??3.4 ST ]38.4 SR 3_3.1 55 393.9

ROE -.4444 RRA .1557 RC5 .140? FAU ,09647 RRT -.0547 RRF -.3014 Rrr .1957 CRT ,1716 CR5 -.8_03 CSr -.602_

FO£-I.J_O8 FRAoJ.4_J6 FC3-1.4124 BSP A_4 _GB 6_1.6 R_ .2498 RJ_ -.246_ LS4 5_4.6 NSA |7_.8 55A Z0,6

8OE .a473 8RA .606? 8C3 .1f55 rSP -636 SGI 467.6 5GZ 409.6 THA 167.87 £L1 _4.1 EL? 136,0 ALF 85.11

AUNCH C_fC NA_ 29 1964 rLIG_r ?IN[ ?4.00 ARRIVAL CAr[ AUG J I_64

HELZC5_ENTRIC CL%NIC

RL _31.)7 LAL -.DO

RP 108._B LAP -3.35

RC 73,116 CL -12.36

PLAN£rC<ENTRJC CONIC

C3 58.1A5 VHL ?.6?5

LNC_ AZMr_ LNCH 71_

90.00 Z? 59 30

90.00 13 50 1?

100,00 0 29 35

100.00 14 46 48

llO.OO I A8 4?

110.00 15 44 6

_]STANC£ Z15,1Z9

LOL 218.9_ VL 28.729 G*L -J3.95 JZL 9_.36 HC* 97.J2 $MA ]_?.99 £CC .24774 JNC _.3560 V] Z9.435

L'_P 355.18 vP _8.854 GAP -3.95 AZP 89.58 T&L 74_'.77 TAP 339.69 RCA 10?.56 APO I26,_1 V? }4,804

GP 8.26 ZAL 16Z,56 ZAP 57._7 [TS 552.5? ZA£ 16].64 [[[ 54.19 ZAC 85._6 ETC 271.29 CLP -56,84

CLA 9.78 RAL 20.6_ RAG 6569.! ¥£L 13.398 PTH ;_.45 YHP 4.275 CPA 33.21 RAP 99.Z4 ECC 1.9369

L-I r_M[ /NJ LA_ _NJ LOI_G [NJ Rf _5C _NJ AZMTH IN] r_NE PO CSr ?IN [NJ _ LAr _NJ Z LONG

?767.91 -28.]5 80.94 315.1] 93.?5 _3 45 57 ?]87.9 ?7.40 77.36

4815.58 18.50 ?07.?3 307.67 68.17 14 50 52 A_15.6 15.38 ?00.45

2510.03 -29.64 60,4D 3J5,0D 94._7 ] J| ?5 ]gJO.O -?_.26 31,70

4568.20 19.89 188.97 307.07 62.Z1 16 ? 5? 5968.7 16.63 181,20

2?62,19 -33.66 A1.15 _|A.52 96.35 ? ?6 29 1662.Z -32.41 32,13

A589.30 25.5? 173.59 505.29 64.49 16 57 15 3789.3 19.94 166.3?

C;_FERENrJA_ CORRECf|ONS

roe -.O??l TR4 -.6}21 TC3 .D_36 BAU ,IZ)4

ROE -.4506 RRA .J60? RC3 .149A r_U .|0479

r_£-1.2577 FRA-I,6158 rC3-1.5601 8SP 488

80E .4}?A BRA .6520 8C3 .1587 FSP -?07

.AUNC_ CArE _Ar ]9 1964

MID-COURSE EXECUTION ACCURACY _81T 0£TERN|NATION ACCURACY

_&? 492._ SGR 414,2 $G3 _4_.4 ST 155.8 SR 325.? $S AJS.?

RRT -.|05_ RRF -._}00 RfF .3746 CRT .765] CRS -.8799 CST -.6875

$G8 643.3 R25 .Z176 RI3 -.38?8 USA 5??.4 NSA J78.8 _SA _.6

561 496.3 SG? 406,8 THA 164.35 ELI 3?9.0 EL? 148.? ALF 80.89

fLIGhT T]N[ 76.00 ARRIVAL C4rE AUG 3 _964

HELIOCENTRIC CONIC 0IS/AN_E ZZ1,629

RL 151.37 LAL -.00 LOL Z38,05 VL 28,734 GAL -13.81 AZL 93.42 HCA

RP 108.86 LAP *)._6 LOP 338.35 VP 38.865 GAP -5.30 AZP 89.39 TAL

RC 25.317 GL -JZ.?O GP 9,?} ZAL 16Z.35 ZAP 6Z,2T [r$ 558._4 ZA£

PLANET_ENTRJC C_IC

C3 .57,196 VHL ?.568 0LA 9.4A RAL ?0.63 RA0 6569,0 VEL |),56Z PTH

LNC_ AZNTH LNC_ TJN[ L-] TIN[ JNJ LAT JNJ LONG _NJ RT ASC ]NJ AZNT_ ]NJ TJN[

90.00 Z3 ? 17 277Z.69 -28.08 79.83 314,63 93.80 23 48 ?9

90.00 18 Z? _4 482_.24 18.68 208.18 307,47 68.33 14 4? 56

lOO,O0 0 32 11 2495.41 -29,56 59.52 514.51 94.63 | 13 46

100.00 14 44 16 4575.25 ?0.06 169.59 506.87 6_._6 16 0 32

IJ0.O0 J 50 5? ?Z48.90 -33.55 AD.J2 3JA.O3 96,95 2 28 ?6

110.00 15 41 59 439A.53 25,7Z 125.9? 305.1| 64.63 16 55 14

0JFFERENT_AL CCIRREC¢IONS MEG~COURSE EXECUTION A(:CuRACY

T0[ -,1024 TRA -,6850 TC3 ,0|55 8AU ,1?18 SOT 5_Z.7 SGR 415.4 $G5 267.?

ROE -.4156 RR* ,1617 RC3 .1587 FAU .11?94 RRT -,1614 RRF -.5586 _TF .4477

r06-_._799 FRA-I.?442 Ff3-|.?095 8SP 650 $66 6?5.5 R25 .1887 R15 -.4992

80[ ,4?93 BRA .?04_ 8C3 .1592 FSP -784 SGI 54?.4 $G? 40?.6 THA 163.64

I_,ZB SMA J4_.D} [CC .24553 JNC 3.4J6_ ¥1 ?9,455

242.85 TAP _4_.|3 RCA 107.94 APO 178.]?V? 34.810

165.02 ErE 63.5_ ZAC 86.39 [rC 2??.?5 CLP -61._8

_.44 VHP 4.574 DPA 33.68 RAP 9?.0? £CC 1.9AJ3

_C_T TIM JNJ ? LAT IN] ? LOnG

2172,7 -Z?.26 ?1.26

427Z.? 15.56 ?00.88

1895.4 -78.61 50.6A

39?5.3 16,87 182.09

J648.9 -32.?_ 3J,IA

3?94.5 70.11 166.64

ORBIT D£TD/RNINATION ACCURACY

ST 177,5 SR 317,Z $5 442.5

CRT .5491 CR5 -.8?97 CS1 -.?AS?

L$4 5<_.3 N$4 183.0 $$4 70.5

ELI 3Z5.3 EL? 162.Z ALF r5.18

2053



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCX 0AY[ NAY It IH4 FL|MT TIN[ ?9.00 ARSIvAL DAT[ AUG 5 19QA

H[I.l(X[iffRlC CCltZC 0|$TAK[ Z||.||?

HI. 151.$? LAI.. -.DO LOt. 236.05 VL Z9.?_O GAL -13.4.1' AZL 93.46 HCA 103.45 SIAA 141.19 Ircc .14}09 INC 3.4?78 v! 19.465

IF J01.84 LAP -3.36 LOP _I41.SZ VP 38.DI5 GAP -Z.U AZP 59.19 YAL Z4Z.?t TAP 346._4 RCA 10|.23 APO 17?.75 VZ 34.9|6

RC 77.941 GI. -|}.O5 GP 9.?0 ZAL |$Z._ ZiP 6?.}'F'fY$ 359._0 _rA[ 163.96 [1'[ 74.?1 ZAC 96.84 IrtrC t?Z.?3 CLP -G?.0Z

PLAN( ToCirNT8 | C CONIC

C3 SA.Z?O VHL ?.50| OLA 9.10 8AL ?0.?J RA0 651i.9.0 VI[L 13.326 PTH 2.44 VHP 4.407 OPA 34.|Z RAP 94.66 I[CC 1.9161

LNCH AZNTH LNCH TIN( L-I T|I4( |NJ LAY IN| I..GNG |NJ Rt r ASC |NJ AZNTH IN| T|N( PO C'ST T|N .IN| Z LAY IN| 2 LOIAG

90.GO 23 9 16 Z757.66t -19.01 79.?4 314.13 94.35 15 51 16 ,?157.? -Z?.II ?0.]9

IN).00 13 25 11 41129.?3 |11,96 21_S.61 307.}4 68.46 14 45 41 4229.? 15.77 201.30

100.00 0 }5 1 ZA91.00 °29,46 51.E5 }|4,09 95.16 l 16 22 1991,0 -29.45 49.60

I00.00 14 42 5 4511,65 Z0.Z} i69.79 _06.75 67.51 15 51 Z? 3961 .6 17.00 182.40

110._)0 | 5} 2} Zt}5.?? °}3.44 3,9,|_ }|}.59 97.54 2 30 59 1635.6 -32.04 30.17

||0.00 15 40 13 4399.64 23.9? 1?4.14 305.01 64.?? 16 53 32 3799.6 ZO.2? 166.94

0|FlrlrRIrN?IAL C(_illl_Cy|_6 N|0-COI_9_ [_J[CU?|ON ACCURACY C]R(_|T OlrT[RN|NAT]ON ACCURACY

TO[ -.J451 TRA -.7457 YC} ".0337 9AU .1294 SGT S_9.} $C._ 415.7 SO} 167.4 ST Z04.7 68 308.1 S} 464.3

ROE -.400] RSA .5656 RC} .1674 irA,/ .JZO}Z RRT -.|ITS _ -.}657 NTF .5575 CRT .4240 CRS -.8799 CST -.7971

IroIr-l.499S FRA-J.A544 irc3-1.6511 6SP 893 .I68 ?Z|.Z II_} .J65| 813 -.5974 LSA 563.2 N}A 186.5 SSA 20.4

BOll .4141 MA .7639 I)C} .|707 F5P o650 661 601.9 _J_ 397.4 IHA 164.31 [L| 315.7 IrL2 l?5.d ALF 67.38

_N 0AT Ir NAY 19 llNJ4 FLIGHT TIN[ 80.00 ARRIVAL OAT[ AUG ? 1964

I'q[L|O([NTR|C CONIC 0|STARe[ 134.65A

RL 151.$? LAL -.DO LOt. 239.05 VL 29.717 GAL -13.56 A2L 95.54 HCA 106.61 SNA 142.88 [CC .24099 JNC 3.5Ai0 Vl 19.435

RP 108.6£ LAP -$._9 LOP }44.?O VP _.aAZ G_I_ -Z.09 AZP D8.99 TAL 141.60 TAP 349.12 RCA 106.45 APO 177.3| V2 34.823

RC 76,764 GL -|3,40 GP 10.|6 2AL 16|.?6 ZAP ?Z.SZ [Y_ .09 ZA[ |64,Z? IT[ 67.}? ZAC 67,_9 (?C Z?}.23 CLP -?Z.23

PLAN[TOC[N?8|C CONIC

C} 55.356 VffL ?.440 OLA 6.76 RAL 1'0.96 RAO 6569.0 VI[L 13._94 PTN 2.4} VHP 4.Z74 OPA 34.5£ RAP 9Z.Z| [CC |.9111

LNCff AZNTN LP_ff T|I4_ L-| T:_ |NJ LA_ |NJ L(_G |NJ RT A6C IN| _TN |NJ TIN( I_ CST T|N IN| Z LAT IN| Z LONG

• 0.00 Z} 9 _4 Z742.74 *Z?.gS 77,64 }I}.91 94.98 25 54 17 2142,? -26.96 69.12

90.00 13 _} 6 46._,e.63 19.03 Z09.05 }07.16 68.63 14 43 43 4Z36.6 15.96 Z01.72

100.OO 0 30 6 ZA6t.65 -_9.39 57.Z0 313.75 95.7} | 19 1} |666.6 -28.28 48.57

1OO.O0 Jd 40 11 4S6?.H 20.39 190.18 _06.?0 67.66 15 56 39 3988.0 IT.|6 181.86

JlO.O0 1 56 4 _Z££.66 -}}.3_ 39.Jl 3J}.1-_ 96.11 2 }} ? 16_2.? -3J.64 29.Z_

110.00 15 3_ 43 4404.69 Z4.0Z 174.56 )04.9_ _4.9J 16 52 8 }604.7 Z0.44 16?.24

0ZFFERI[NT_AL C(;_II_¢?|(_IN_ M|0-_IR_[ (XI[Cu?JON ACC_ACY (_RgIT O[T[RIA|NATION ACCURACY

TO[ -.|_? YRA -.9164 Y¢} -.OII63 6AU .1449 6GY 66|.0 _ 4|5.0 $G} )06.0 ST 236.4 SR 696.0 8S 48_.4

RO[ -.31_H! RRA _1660 R¢$ .|?56 FAU .12696 MY -.1691 _ -.4115 R?F .6464 CRY od_49 CR9 -.6804 CST -.8364

rO[-l.5971 FNA-|.94_O rC}-l.51150 9SP ll93 $68 ?90.5 RZ} .1476 813 -.6?60 LSA 586.? N}A 189.0 SSA Z0.2

BO[ .4149 (IRA .8L_£ 6C} .1996 FSP -9|9 $61 675.4 SGZ 391.2 THA 165.42 [L| 332.1 EL| 185.5 ALF 5?.8?

LAUNCH 0AY[ NAY 19 1994 I_.|GHT YI_ 82.00 ASI]VAL OAT[ AUG 9 1964

_q[L|O((NTSfC CONIC 0|STAK( Z41.061

RL 151.37 LAL *.00 LOt. 1"J9.05 VL Z|.S5? GAL -13.59 AZL 93.6I KA 109.70 _ 142.?0 (CC .23999 INC ).6063 ¥! 29.435

RP 10_.90 LAP -3.39 LOP 3d1?.87 VP _.854 GAP -1.52 AZP 96.79 TAL 242.30 YAP 352.06 RCA 109.60 APO 176.80 V2 34.031

RC 82.043 GL -13.77 GP 10.61ZAL 16|.36 ZAP 77.66 IT} 1.01ZA[ 163.94 (T[ J00.lZ ZAC 67.?4 (TC Z73.72 CLP -77.44

PLANI_TO_[NTR|C CON|C

C3 54.456 VHL 7°}79 OLA 6.42 8AL 71.06 RAG G569.0 V[L 13.259 PTH 2.4_ VHP 4.172 OPA 34.96 RAP 99.?5 [CC 1.896Z

LNCH AZNTH LNCH T|N( L-| T|N_ |NJ LAT |NJ LONG |NJ 8T A$¢ |NJ AZNTH IN| TINI[ PrO CST ?JR IN| 2 LAT |NJ 2 LONG

90.00 26 12 6 Z?Z?.?O -Z?.93 76°57 313.64 95.4Z 23 57 34 2|27.7 -26.79 68.05

_N).O0 ;$ 11 18 4843.54 |9.20 ZO9.46 )07.26 69.79 14 41 0 4Z46.5 16.15 Z0_.14

JO0.O0 0 41 Z? 14$Z.19 -2_.29 5_._} _-}.47 96.26 I 21 ZO 1852.2 -16.11 47.53

|00.00 14 }6 31 4594.29 20.55 190.56 306.il 67.60 15 55 6 3994.3 17.36 183.14

110.00 I 56 1 ZZ09.SO -}}.|9 }?.|J 311.97 98.?0 2 35 50 1609.5 -}1.63 28._3

110.0_ 15 )? 19 4409.74 14.16 |74._ }O5.01 65.05 16 50 _ 3909.? ZO._O |97.55

0ZrrEREHY/AL CC_lll(CY|_ N|0_COUR6( [XI[CUT|ON ACCuRAC? (_RBJT 0[?[RNINA?|ON ACCURACY

_O[ -.2_66 TRA -.6J47 TO} -.|441 9AU ,1696 $GT 747._ _Q 4|}.| S_3 5_.0 ST 2?_.6 SR _67.4 $$ 504.5

RD( -.3666 RRA .1641 RC$ .19_10 FAU .13237 Rift o.3144 _ -.4351 R?_ .7157 CRT .5353 CRS -.8615 CSY -.8663

YO[*l.1913 F#A-Z,OZO5 F($o_.1045 9SP 1516 SG6 65}.8 A_$ .135Z RI} -.7}66 LSA 612._ NSA 190.7 SSA ZO.I

BOE .4310 MA .6_ 9C3 .Z3Z9 F}P -979 $&i 76£.4 $62 }84.4 THA 166.70 [LJ 347.$ [L_ 190.6 ALF 47.79

LAUNCH 0AT[ NAY 16 1041.4

I'I(LIOC[NTNIC CONIC

RL 15_.}? LAL -.00

NP 10_.?? LAP -3.31

RC _4,3l? GL -|4,15

PLAN[?O([NTRI¢ CON|C

C$ 53.546 W.iL ?.}ll

LNCH AZNTN LNCH YJI_

I)O.OO 2} 15 55

9O.O0 _3 16 38

1O0.O0 0 A5 5

| O0.00 14 }? 5

1|0.00 • • |4

110.00 |5 _Q

0|FF[RKNTIAt C(:WRi[C?|ONJI

TO[ -.£744 ?RA *._619

ROll -.)4_5 ImA .1809

_0[-1.?14_ FRA-2.OeJ£

60[ .4443 MA ,9Y5t

lrLZr,_? TIM[ 84.00 ARRIVAL OAT( AUG 11 1964

OIS_AN(:( 147.469

LOt. _.0_ VL _1_.670 GAL -1},_5 AZL 9}.67 FkCA 112,9} 6NA 14_°46 (CC .23707 INC 3.6743 Vl _9.433

LOP _Jl.0S VP 30._4| GAP *.99 AZP 68.5? ?AL 24|.98 TAP 354.94 RCA 106.69 APO | ?6._4 v2 34.839

GP 11.04 ZA_ 160.95 ZAP 6_.74 £YS 1.97 ZA[ |62.71 IT[ 111.79 ZAC 86.19 [TC _?A.I9 ¢LP *62.60

OLA 9,07 RAL

L-| TIN( |NJ LAY

_719.4| -Z7.73

4_SO.SO 19.37

ZA}?.A9 -L_J).I?

4100.?• Z0.1'_

21_.07 -}}.05

4414.99 _4.}1

71.$_ RAO 6568.9 Vl[L I}.Z_S PTH 2.4_ VHP A.09_ 0PA }5.15 RAP 87.32 [CC 1.9613

|NJ L_G IN| RY ASC |NJ AZNTN JNJ T|I_ PO CST TIN |NJ 2 LAT IN| Z LONG

75.46 313,41 95.9? 14 1 ? _112.4 -_6.61 • 66.9?

• O_.93 307.35 68;9} 14 40 _9 4_50.6 16.34 201.57

55.0S 313.14 96.94 | Z5 4} |9}7.5 -Z?.5Z 46.48

s90.99 )06.71 67.9Q |5 53 45 40OO.? 17.55 183.6_

_J4_.O_ _J_._0 99._9 • _ 50 1596.1 -31.41 27.14

| ?5._0 o,_I05.10 69.19 16 50 I _14.9 ZO.?$ 167.86

R|0-O_mM (x[cutlm +ccu_Acv ORBIt otv(_mZ.A?|oN ACCuR£c+

SGY 846.} _ 40_.6 S0} }34.0 Sf '_13.5 S_ 276.4 SS 510.0

RRT -.}513 NN_ -.4559 RTF .?675 CNT .S??0 CR9 -.8932 C}Y -.0888

S06 940._ R_} .127| R13 -.7616 LSA 539.6 NSA 191.5 SSA 19.9

9GJ 961.4 SGZ }?6.8 THA 168.03 ILl 3?2.2 (L2 190.2 ALF 38.92

TC$*.•067 6AU .ZOO(,

RC} .166£ rAU .13616

FC}-£.•016 86P J686

8C} ._801 F}P -10|9

Z054



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 19643

N(L_OC[NTmZC C_|C

RL 151,37 LAL -,_0

• e 108.75 LAP -3.38

RC _S.6OZ GL -14.54

PLAN(T_[NTRJ( CONIC

C3 51.445 YNL ?.ZSe

LNCH AZNTN LNCN TIN(

90.00 13 10 Z

90,00 J3 18 9

100.00 0 49 1

100,00 14 35 iT

|J0,_O 2 5 44

110.00 15 35 33

DIFF[R(NT|AL C_CYJOPt_

TO( -.3250 TRA-I.04|9 YC3 -,2?28 844j .2358

RO( -,3317 RRA .|55T RC$ ,1946 FAU .1_I??

FD(-J.1245 FRA-2.D_O_ FC3-2.ZB_ B_I D 22?9

8_[ .4444 MA |,OS_S B¢3 .3331 fSP ol039

01S1AX_( 2_).818

LOI. Z38.05 ¥L 28.93? GJL -15.10 AZL 93.75 NCA ]16.11 SXA 14_.17 (CC ._3524 16 3.7456 vl 29.43_

LOP _4.23 VP 38.824 GAP -.48 AZP 1_.33 YAL 241.37 TAP 35?.49 RCA 108.?3 APO l ?5.82 Y2 34,948

G? )|.4& ZAL_160.47 ZAP 87.72 ITS Z.95 ZA[ IQi.O$ £T( 1_1.81 ZAC 88.65 (TC 274.64 CLP -87.G?

0LA T.T! RAL 71.1_ RA0 8568.9 VI[L 13.191 PTH 2.41 V_P 4.05! 0PA 35.4! RAP 85.0! (CC 1.8694

L-I TIN( IN| LAT |NJ LQNG IN| IT A$C IN| AZNTH IN| TIN_ lq_ (ST ?IN |NJ Z LAT IN| _ LONG

2690. T1 *ZT.eZ 7e, 32 3|3,23 P6.33 24 4 59 _99,7 -29.42 95.96

485_.8_ 1_.55 2|0.]9 _07.48 $9.10 |4 39 ? 4_[T.I ]8.53 205°0|

2421.38 -19.04 53.95 313.08 97.41 I 19 z3 |819.4 -_7.71 45.40

4_07.38 _o89 1_1°4| _._J 68,|2 18 52 35 400_o4 17.74 194,04

2181.29 -32.89 33.04 312.37 99.89 2 41 T 1382.3 o31.17 26.24

4410.24 24.48 173.53 305.24 63.34 1S 49 14 _20.Z 20.95 tse.t9

NJD-C(_IdB_ [vlrCUYJCI/ ACCt,VIACY CitS;T 0|TERN|NAT|ON ACCURACY

SGT 955.0 _ 404.T SG3 $48,3 SY $37.9 SR 244,T S8 584.T

R/IT -._8|9 RIBI r -.d?41 RTF .8056 CRT ,6109 ClS -.8|55 CST -.9053

• _B 1037.Z RZ3 .1223 RJ3 -.8109 LSA 668.i NSA 191.3 SSA 19.?

$G| l_9.e 9C_ 368.4 ?HA 169.23 [41 404.F (42 |85,3 MAr 31.69

LAUNCN OAT[ NAT 1_ 1944 rL;f#lY YJI( IIII.00 ARR|¥AL DAY[ AUC 13 1964

)q[LIOC(NTRIC CONIC

_L 151.37 LAL *.00

• P 108.?_ _AP -3.33

PLAN_TO¢ENTNIC C(_NIC

C3 51.735 V_. 7.1_$

_I_CH AZNTN L_H T|l_

90.00 _$ 24 29

_O.OO 13 16 A?

100.00 0 53 14

IOO.OO 14 34 3?

J10.00 2 9 3_

110,00 15 34 49

OlSTANC( 280.131

L_l. _rl_l.0S YL _8.8911GAL -12.|3 AZL 93.82 HC_ 1|9.30 ._iA 141.83[CC .23348 JNC 3o4209 v] 28.,33

LOP _7.40 VP _._04 GAP ,01 AZP M,13 TAL 140.75 TAP .05 lCA 108o72 APO 174.95 v_ 34.857

G? 11.81 ZA_ 15_.94 ZAP 92.3) ITS 3.97 ZA( 158.9Y (T( |29.31 ZAC 89.08 (TC _75.05 CAP -9_.39

OkA 7.34 Rdk ?_.07 RAO 83_.9 V_L 18.13P PTH 2.40 W+P 4.029 DPA 55.83

L-| T;14( IN| _AT IN| LOI_ IN| NT ASC IN| A_14TN IN| 1114( PO CST TIN

24_10,43 -27.48 TS.15 313.15 _7.|0 _4 _ 9 20_D.4

4_85.48 |9.?) 210.87 307.84 89.27 |d 3? 53 4188.4

240s._ -28.10 52.81 312.92 9?.99 I 33 23 lS0S.?

4114.3t 21.07 191.88 _07,08 61._9 IS 31 31 4014.4

2|I?.IH_ -32,?_ 33.N 31+.19 JO0,Sl 2 IS 41 1388.0

44_5.89 24.i2 173.91 505.44 $3,30 I_ 49 _5 _23.9

0XrFERI[NTIAL C(:WRI[CTICNS

TO( *.3??? YR_-1.123_ 1C3 *.3ALL 8_J .Z?Z8

NO[ -,3134 Ilia .1478 1¢3 ,19?S fAU .|$838

+o[-|.931o rmA-f,0391 rC3-t.3189 88* Z_Y

RO( <4_JPD MA 1.|3_ 0C3 .3944 FSP -1029

RAP 82.88 £CC 1.8514

|_J 2 _AT IN| 2 LONG

-18,2_ 64.71

J_,74 203,47

-27.49 44.29

17.9) 194.46

-30.8_ 25.Z0

21,11 168.52

C_ISIT _[T[RN|NAT|ON ACCt, MACY

ST 405.0 M 253.8 S8 539.5

CRT .6400 CRS -.8882 CST -.9194

LSA 694.8 N$A 1_O.2 S&A 19.4

(41 443.6 (LZ 178.1ALF 28.43

M|0-CO_4114[ [XI[CuTION A¢CLMACY

SGY JO_).l J_ 397.A 103 3AS.?

mly -.4022 _RF -.4882 RTF .8337

$GII 1142,1 R_3 .IL*O_ Nl3 -.841?

$GJ 1084,| l+2 339.) TffA |70.45

LA_NCN 0AT( MIY 19 1994 rC|G_t TIW[ 90.00 ARRIVAL 04T( dUG l? 1_64

NELI(X_ENTNIC_EONIC

RL 151.5_ _AL -.00

• P 108.69 _aP -3,_9

• c 9_.202 ¢_ -]9.4]

PLAN(TOC(NTRIC CONIC

C$ 50.9_9 VNL ?.1_9

LNC_ AZNT_ L_C_ TII_

90,00 23 2_ 18

_O.q0 13 15 18

I00.OD O 5? 52

JO0.O0 |4 53 50

110.00 Z J3 41

11D,00 15 34 tO

0JSTA_C(29f,41)

LOI. 258.05 _ 28.554 GdL -|Z.80 AZL 93.90 I_A |ZZ.4? SMA

LOP .58 YP 38.781 GAP .47 AZP 87.90 TA_ 240,05 TAP

G? 12.26 ZAL 159.35 ZJP 97.|6 £YS 3.02 ZA[ 156.7D (?[

141.43 (CC ._$|78 [NC 3.9012 V| 29.439

Z.3Z RC4 108.67 APO 174.Z4 v| 34.867

J35.72 ZAC 99.53 [TC Z75.4J (LP -97.33

0_* , 6.95 NAL ?Z.30 RA0 6568.9 V(L 13,122 PTH 2.40 VNP 4°02? 0P4 55.85

L-I TJN( IN| LA7 JNJ L_G IN| R? A$C |NJ AZNYH IN| ?|/4( PO CST T|N

1643,4T-- -27.$4 ?|.98 313.04 8Y.YO 24 13 40 2063.5

4873,62 19.93 211.39 _7.86 49.46 14 36 42 42?3.6

2390,4| -18,74 5|.6_ 31_,81 98,(_0 J 3? 42 J790.4

4611.9| ZI.Z5 |92.34 _?.31 68.47 _5 50 32 4021.9

2153.09 -32.55 31.84 312.05 101.15 2 49"33 1555.1

4431.99 24,79 176.)0 305.69 65.68 16 48 2 _32.D

OITF[R[NtIAL C<:_RRI:CTION6

TO( -.4330 TRA-I.ZO?3 TC3 -.4116 BAll .$121

RD[ -.2953 _RA .1398 IC3 .ZO19 _AU .J3932

T0[-1,_887 ¥RA-_,03414 ?¢3-2._729 _$P 3109

80[ .5141 MA 1.2133 BC3 .4593 FSP -1092

RAP 80.95 [CC 1,83_5

]NJ 2 LAY IN| Z LONG

-Z5.99 63._Z

|6.96 Z03.97

-Z?,25 43.13

18.14 184.9_

-30,65 _4.1_

2J.30 168._9

_i_8|T O(T(RN|NAT|ON ACCURACY

ST 455.4 $R _39.9 S$ 556.1

CRT .6635 CRS -.89_4 CST -,9269

_SA ?33.7 NSA 188.5 SS_ 19,2

(L| 486.6 (LZ 168.0 ALF _Z.03

MI0-¢<X_IK ["rcurION ACC_AC+

SGT 1192.? 6GII 3119.9 SG3 350.6

Jl_llT -.4244 I_ r -._01_ ITr ,_335

94.4_ 1254,8 _3 *1213 R|3 -.8598

SGt 1_03.2 SG_ 349.4 THA 171.37

LAUNCN GAY( NAY 19 1_84 Ir_.zT,4'fY TIN( gZ._O ARRIVAL OAT[ AUG 19 1964

HELIOCENTRIC CONIC

RL 151.37 LAL -.00

NP 109,45 _AP -3.24

NC 93.513 GL -;3.89

PLAN(TO_(NTR|_ CONIC

C3 49.917 VHL ?.045

LNCH AZNTH LN_N TIN(

90.00 13 )4 _8

90.00 13 14 ||

1OO.00 1 _ 51

J_l.O0 14 32 2_

fRO.00 2 JR II

I|0.OO 13 38 33

019TAN(( R72,S57

LO_. 2'341.05 V_ 28.305 GAL -|2.64 AZL 93.1_t4C.A |_5.85 _IA

_OP 3.7? V? _1.784 GAP .92 AZP 9?.67 TA_ 259.2? TAP

;P 1_.6? Z&L 158.71 ZAP IOI.St [TS 6,10 ZA[ 154.34 IT[

141.04 [CC .Z3013 IK 3.98?3 vl 2i.435

4.92 RCA 108.58 6P0 173.49 v_ 34.0?7

14_,S6 ZAC 49.99 [TC 275.72 CLP-IDI,B5

OLA 4.32 RAL _2._9 NAO 6STMI.8 V(L 13.087 PTH Z,39 _q4P 4.043 OPA 3_.D9

L-I T|N( |NJ bAT IN| L¢14¢ |NJ RT A$C IN| AZNTH IN| TIN( POCST ?|N

2643.5_ -Z?.J? 1_.95 312._ 98,32 _4 J8 33 .4045.6

4882._0 _0.|4 211._5 _10_.14 8_.t? 14 35 53 4282.5

2375._O -28.36 _0.M 312.?4 99.23 I 42 24 17?$,_

4_30.1J EJ,46 |92.B_ _O?.1_ _.87 J5 49 35 40_.|

_13T.38 -52.31 $1.(4 311,93 101.81 2 55 4f 1557.4

4438.68 84.98 178.73 )01.00 65.t? 16 4? 32 _38.7

01rr[_[NYJ_L CCII#EC/|ONI

ro£ -.48_3 ?RA-1._$01 TC$ -.4845 8AU .3808

RC[ -.2?66 RtlA ,|294 RC3 ,_40 FAU .1375_

FD[-1.9819 FRA-1.98_6 FC3-2._51 ASP 35_1

co( .592| MA 1.294HS 8¢5 .525_ rSP -1087

N;D-C(_A_IM[ [virCIJT_(:N ACCIJAIACY

SGr 1317._ N 3(IO.3 $08 34_._

RRT o.AM4 _ *.5|_5 RTF .8600

$Ge J37J.0 R_3 .|249 R|3 -.8?Z_

SGI 15£8.3 SGZ 358.9 rHA i72.25

RAP _9.Z? [CC 1.81|5

IN| Z _AT IN| Z LONG

-25.?5 62,2?

IT.IS ZO4.51

-26.99 41.83

J$.37 |$5.93

-50.$5 13.00

Z].51 168.30

(:lIBJT D[T£RNINAYION ACCURACY

Sr 50?.$ SR ZZ$.? SS 563.5

CRT ,8850 GRS -.89?0 CST -.953?

LSA 769.2 M$A 186.| $SA ]_,9

£L; 555._ (LZ 197.5 _Lr 18.70

l'055



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1 1964)

LAUNCH OAT[ MAY 19 1964 FL|GH? TIN( 94,00 ARRIVAL 0Ar£ AUG Zl 1964

_£LIC_£_TNIC C(:_XC

nL 13;.3T LAL -.00

NP 10¢.eZ LAP -3,1B

RC IS,#|0 GL -11.40

PLAN(TO(_[NTR|C CONIC

C3 49°009 YHL T.00l

LNCH AZNT1H LNCff TIN(

¢O.00 Z3 40 5

90,00 13 12 SO

JO0.O0 1 8 15

100.00 14 31 |B

110.00 Z Z3 3

I;0.00 ]S 32 5a

01STA_[ 278.872

LOL Z38.05 VL 28.453 GAL -12,47 AZL 94.08 _A J28.83 S_A

LOP 6.95 VP _,723 GAP |,3d AZP 87.44 TA¢ 256,4| TAP

GP 13.10 ZAL IS8.0| ZAP I05.?Z [YS ?.23 ZA[ ISi.tB [T[

|40.59 [CC .22853 INC 4.0007 V! _9,435

7.23 RCA JO&_.46 APO I?Z,?Z VZ 34.a88

144.33 ZAC !30.46 [TC ZYS.t? CLP-I06.15

OLA 6.0? RAL 73,53 RAO 45U.8 V(L 13.053 PYH Z.34 VHP 4.07_PA 36.36

L-| TIN( |NJ LAT |NJ L(_G |NJ RT A_ |NJ AZNTH |NJ TIM_'PO CST Y_

2626. e0 -26.8? 69.30 31_.94 94.9? 24 23 52 Z026_6

4892.31 Z0.37 2J2.38 30_.47 49.90 14 34 23 4292.3

7354,tle -24,33 49.06 312.70 93,89 ! 47 29 1755.0

4639.19 Z|,_) |93,A4 )07.94 M,90 25 48 3? 4039.2

2120.76 -32.07 30,42 311.45 102o5! 2 58 25 I120.0

4446,]6 25o|J I??.ZI ]04.34 44.09 16 _? 6 $446._

0;FFEN[NTI*L CCIIRI[CTI_&

TO[ -.5672 TRA-i.3724 TC3 -.5574 6AU ._1_3

ROC -.2570 RRA .1143 RC$ .Z057 FAU ,13402

ro[-1.8684 FRA-|,9139 FC3-Z.31163 89,P 311415

80( .6046 MA 1._?Y5 8¢3 .594| rl_ -|084

NIO-_JaS( [X[CUTXON ACCURACy

SGT |444,| S(A 3(_.? 603 343.Y

RRT -.4105 RRF -°53_ RT¢ .9T6_

4C_ 1400.? R_$ .I]01Rt3 -.4824

_1 |454.Z _ 327.6 THA |73,07

NAP 7?,63 CCC 1.6066

/NJ 2 LAT |NJ Z LONG

-23.45 60._6

I?.45 Z05.12

-26.49 40.65

19.6_ 165.98

-30.0_ ZI.BI

_1.76 169.73

(_m_T D[TERNINATION ACCuR&CY

ST 562.1SR _12.S 66 5Ti.O

CRT .?040 _RS -.9020 CST -.9391

LSA 804.3 M6_ 183.0 $SA 18.5

[_| 583.1 EL2 |45,3 ALF 15,92

LAUNCH OAT[ NAY J9 |964 IrL 1GA,iT Y|I_ _S.00 ARR|VAL OAT[ AUG 23 1964

t_L|O_[NTRZC CONIC D/ArANC[ 285.03?

RL 1_1.37 LAL -.00 LOL 1"J/.03 ¥_ _8.387 OAL -12.30 _Z_ _1.|| K._ |3_.01 MA |40._Z £CC .224_4

#P J01,59 LAP -3.J1 LOP 10.|$ VP _I._4 GAP I,?S AZP 87._0 TAL _37.A8 TAP 9.49 RCA 10_.31

RC 98.]49 GL -16.94 GP |3,3? ZAL 16?.24 ZAP 10_,(1_ [Y$ 8.4_ ZA[ 149.67'(Y[ 147.27 ZAC 90.97

P_AId[YOC[NTRIC CON/C

C} 4N.|01 YHL 0.9_e DLA 5.3? RAL 7A.|I RAO 45M,8 V(L 13.014 PYfl Z,$? WAP 4.|28 OPA )6,69

bl_H :ZNTH LI_H TIN| L-| TIN| I_J LAT JNJ _01_ |NJ IT ASC |NJ AZNTH INJ 7IN| PO CST TIN

90.00 l$ 46 12 290ti.$1 -Zl.?5 4?.8_ 311._7 _1t.t_ 14 29 39 ZOO&.3

90.00 13 11 £4 41103.33 _0,43 215.28 ]08.84 ?0,IS 14 33 ? A$03.3

Ioo.oo I I_ _ t335.45 -L_I,II 47.44 $1_.48 100.$0 1 53 t 1736.5

100.00 14 ]0 6 4442.42 21,93 184,10 ]08.34 49.16 IS 4? 36 A049.4

llO.O0 2 2| 24 ZI02.H -3|.8J ZlI.II 311.79 103.24 3 3 27 1503.0

110.00 |5 3_ 19 4434.63 _5o4_ |??.74 ]04.78 66,34 14 44 34 _54.6

OIFFER[NTIAL CORRI[C?|ON_ N|0-¢._M_H[ [XI[CUTION ACCURACY

Yo_ -,6047 TRA-J.4334 ?C3 -,6104 4_ .4209 _GT 137_._ _ 339.3 303 340.3

NO( -.2345 RRA ,10_3 RC3 ,t0?0 FAU .13|51 RRT -.4908 RRF -.5489 RYF ,8865

F0[-1,3784 FRA-I.B3?3 FC3-2._43 8_P 4405 _*_ JAJZ,3 RZ3 .138| R|3 o,8898

80[ .65|e MA |.43Y3 8C3 .663? FSP o1073 SG| |38J,2 3GZ 31_,2 THA I?3.?S

/NC 4.1429 Vl 29.433

APO 171.92 V_ 34.89_

[TC 276.lB CLP-JI0.Z!

RAP 76.72 [CC 1.7617

|NJ Z _AT |NJ 2 LONG

-25.|4 53.55

I?.?4 _05,80

-24.37 39.£9

19.90 196.61

-_9.66 20.36

ZZ.O0 I?0.Z_

ORBIT O£?[RMIN.AY/ON ACCURACy

ST 618.? SR |J?,d 6S 578.O

CRT .72|6 CRS -.9073 CST -.9432

LIA SSO.5 N6_ |79.6 ISA 16.0

[_J 635.? EL2 133,0 ALF J3.S?

LAUNCH OAT[ NAY I_ 19414 FL|GNT TIN( 93.00 ARRJVAL 0ATE AUG _3 1664

ff[L|_ENTN|C'COP_C

RL 151._? LAL _.00

RP IO6.33 LAP -3.03

#C IOO.466 GL -17.36

Pt.AN[TOCENTN|C CONIC

C3 4?.220 V_L 6,9?2

LNCH AZMTH LN_ff TIN(

SO.00 23 52 53

_0.O0 13 9 4?

lO0.OO I 2O 32

IO0.O0 1_ 26 4_

110.00 Z 3_ |2

110.OO 13 31 34

O;STA_C[ 29|.215

LOt. 23_.05 VL Z_.337 GAL *I2,1Z AZL 94.30 HCA 135.18 _A

LOP 13.32 VP 3_1.86l GAP 2,J4 AZP 96.93 _A_ 236.49 TAP

GP 14.09 ZAL 134o4| ZAP 1|3,24 (_$ 9.69 ZA[ 147.44 IT(

139.62 [CO .ZZ$49 /NC 4.£951 vt _9.a33

11.67 NCA IO|.J4 _K) 1f1.11 V_ 34.911

|4_.35 ZAC 9I.SZ [TC _76.33 CLP-JI4._3

OLM 5.02 RAL 74.75 RA0 6f48.8 VEL 1_.984 PTH Z.3? VHP

L-J T|M( IN| LAT |NJ _ON_ |NJ RY ASC |NJ AZNTH IN| T|I_

2584.44 -24.49 1t41.30 3|3.00 100.39 24 33 58

4913.37 _0.92 214,09 ]09.3_ ?0.4? 14 3| 42

23|4.44 -Z?°84 44,|3 3J_,?J 10|.34 I _9 6

446|.10 22.'_1 194.43 303.81 49.44 15 66 Z4

Z013.41 -31.50 Z?o'P0 311,74 104.02 3 _ 54

4444.43 Z5.G_ 1?4,_J) ]07.28 4_._3 16 45 59

_10*COURI_ [mrCUTION 6CCURACV

$_1 1489.2 4_1 344,1 SG3 33E.4

RRT -.4692 _ -°36_I RTF .8919

1734.1 R23 .|48? RI3 -.894?

S01 J_O?.Z $G_ ]04.2 THA J74,34

OiY_ER£NT|AL CMR[¢TIONS

TO( -,66Y_ TRA-I.531| TC3 -.?032 8_U .4422

NO[ -.2154 _A .0933 RC3 ,L_0Y? r_u .12711

FO(-J.N3II F/A-I.7444 FC3-2.33_2 4P 4824

gO[ .?Oil MA |.3_47 BC3 .7_32 F_P -1046

FLIGHT I"IN£ J00.00LAUNCH OAT[ NAY 19 1t3tl4

4,1|_ OPA 37,|1 RAP T5._5 [CC l.T?T|

PO CST TIN IN| Z LAY IN| 2 LONG

1984.4 -Z4.?$ 58.05

4315.9 1_.06 206.36

|714.4 -_6.0D _7.64

4061.1 19.22 167.34

1483.9 -_9._5 19._Z

_64.4 _2.30 I?0.88

(::_81T OETER_|_ATION *CCUR*Cy

ST 67?.0 SR 181.4 6$ 566.1

CRT ,7344 CR6 -.9134 CSY -.9463

LSA 894.4 MSA 175,6 $SA 1?.4

(L| 690.3 £L£ 119.6 AL_ 11.55

ARR|VAL 0ATE AUG 27 1964

_L|OC_.T_|C CO"|C

NL J5p._t _._. -.0o
RP 108.31 L_P -2.84

NC 10_.790 Ok -|8,_4

PLAN( YOCIrNTR | C C_|C

C3 IS.3SS VHL 11,.8011

_K_.OO 0 4 9

tm.oo 13 ? 34

iO0.o0 i 27 33

IOO.OO 14 2T 10

ilO.O0 2 dO 33

JJ0.00 15 _ 40

0iATANC£ L_97.345

LCL _.05 VL 21,_?4 GAL -ll.t3 AZL _.4_ K_ 138.37 MA 138.il [CC .22405 INC a.4_22 VI _9.a33

LOP l&._l VP M._4 GAP _.31AZP 2_,48 ?AL 235°43 rAP |3.80 RCA 10?.94 APO 170.28 V£ 34.922

GP Jd.4_ ZAL 133.49 ZAP |JArlk4 ITS 1|*04 ZA[ 143.31 IT| 13|*29 ZAC 92.14 [TC _76,42 CLP-117,61

OLA 4.61 NAt. 73.43 RAO 46&11.7 V[L 12.451 PTH 2.34 VHP 4.241 DPA 37.64 RAP 73.23

_-| TIN[ IN| bAT IN| L_NG |NJ NT AS(; IN| AZIATH IN| TIN( POCST TIN IN| Z bAT

£560,141 -24.|_ 64.43 313.04 10l.18 0 44 49 1980.7 -24.34

4210,$41 21.24 213.0) ]02.4A 70.42 14 ]0 d 4360,d 19,43

2_|°43 -27.53 44.53 3|E.73 J0Z.I4 2 3 4f 1691.4 -23.36

4474._4 _.53 |_3,?) ]09.34 49._2 13 43 3 40?4.6 19.58

2043.1? *3].13 24.19 311.76 104.85 3 14 36 1443.Z -28.19

4475.8? 23.9_ |79,14 ]07.84 _4,88 14 45 16 _73.9 22,43

OIFFER[NTIAL C_q'RI[CTIOq8

ToE -.7303 Tl_-|,tIOSS TC3 -.?T37 8JU .4978

NO[ -.1929 RR_ .0802 R¢3 .2D86 F_U .|2_114

F0[-l.$346 FRA-1.630_ F¢_-_.2_OS BSP 3236

BO[ .?334 8RA 1.6103 BC3 .B033 rip -|024

[CC 1.7629

|NJ Z LONG

_/0-C0_11£ [X£CuYfCN ACCURACY

867 |¢_4,4 Ik_ 334.| $63 323.9

lliIT -,4?_T _ -._aZ5 RTF .89_9

1859.9 R_3 .1_22 RJ3 -._983

361 |833,8 $G_ 292.2 THA 174.B?

36.45

ZO?.AN

36.ZT

186.18

I?.T8

J?1.58

ORB/? O£Y(RN|NAT/ON ACCURACY

ST 738.0 $8 J63.8 $6 589.9

CRT .73d6 CR$ -.9193 CST -,9490

LSA 943,2 NSA 172.1 $$A J6.7

[L| ?46.3 [LZ J06.0 ALF 9.?|

Z054



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 19641

/.AUNCH OAT(: NAY 19 19(,4

HEL 1OCEAN TRI ¢ CONIC

RL 151.5T LAL -.GO

RP I0d.48 LAP -Z.84

RC |O5.111 GL -19.02

PLAN( TO_(:NTR | C CONIC

C3 45.524 YHL e.747

LNCH AZMTH Lk_H 7IMP,

_0.00 0 12 14

SO.DO 15 9 3£

JO0.O0 1 33 It

lO0.OO 14 25 15

110.00 Z 47 3,4

;JO.O0 15 29 _lO

FLIGHT TIN( 10Z.00 ARRIVAL O4T(: 4US 29 1964

OIST4NCE 303.451

LO_ 238.05 VL 28.Z1| GAL -11.74 AZL 94.57 H(A 141.56 SNA 138,58 ECC .tZZ67 INC 4.5657 v! Zg.455

LOP 19.70 vP _.510 GAP Z.87 AZP 06.42 TAL 234.32 TAP 15.88 R(A |07,72 4PO 169.44 VZ _4.955

GP I5.40 ZAL 154,49 zaP 119.75 EYS IZ.57 ZAE 143.27 ETE 15Z,59 ZAC 92.85 (:TC Z?e.47 CLP-lZO.97

OLA 5,73 RAL 76.16 ftAO 851_J. ? V[L IZ.919 PTH Z,35 VHP 4.344 OPA 38.31 RAP 74.89 ECC |.749Z

I.-I TIN( IN| (.AT IN| LONG IN| RT AS(. IN| AZNTH |NJ TIN( {DO CBT TIN IN| Z LAY IN| 2 LONG

253d.64 -25.91 02.81 ]13.16 102.03 0 54 29 1934.6 -25.9| 54.66

Ag&7.32 21_82 216.13 3J0.45 7J.25 IA 28 6 4347,3 18 .'98 Z0S. 55

Z266.64 -27.16 42.77 3J 2.93 103.00 Z 13 6 1666.6 -Z5.10 34.57

4590,53 72.90 J94,77' 309,97 70.25 15 43 26 4090.$ ZO.O0 189.JT

2040.53 -_,74 24.55 _J|.79 JD_.74 3 2J 34 1440.3 -26,28 16.22

44B9.42 26,33 JSO.0J _OB.SO 67.40 J6 44 J9 3_189.4 23.06 172o42

OIF?ERENTIAL CCMRE (: T I ON_

TOE -,7967 TRA-I._)0 TC3 -,6477 BAU .S)|S

ROE -.1590 IRA .oe4a RE3 ,ZO9_ FAU .JJ776

r0E-i .8129 TRA-I,5534 rC3-1,2395 ISP 56gl

ODE .81•4 BR4 1.6843 lie3 .873Z FSP -1000

MIO-C(X/#I£ EXECUTION ACCORACY C_BJT DETERMINATION ACCuRaCY

10T |95),D _¢dl 322,S SG_ 314,S 6T 802,2 52 144.8 65 597.6

R/IT -oiS�I W -.QO4D RTF ,$967 CRT .??05 CRS -.9237 CST -.9512

SG8 19SO.Z_RI) .JYDS 213 -.9OO9 LSA 996,S NSA 168,4 IS4 15.9

&GI 1910.3 SG2 280J THA 175.29 ELI 810,0 ELI 91.4 4LF 8.02

LAI_q4CH DATE NAY 19 1964 FLIrdt? TIN( 104.00 ARNIVAL O4TE AUG 31 1964

HI[LJOCENTNIC CONIC 01STAIK£ 309.535

RL 151.37 LAL -.00 L(X. 1341.03 VL 19.145 GAL -11.54 AZL 94.75 N(A 144.73 SNA 1_.04 ECC .12135 INC 4.?309 vl 29.435

RP 109.44 LAP -2.?_ LOP 22.89 VP _.553 GAP _._J_ AZP 96,13 TAL 233.16 TSP 17,00 RCA 10?.49 4PO 168,60 VZ 54.94?

NC 107.428 GL -19,98 GP 16.24 ZAL 153.39 ZAP 1_2,51 ETS 14.26 ZA[ 141.}0 [TE 153,49 ZA( 93.$9 EYC 276.•8 CLP-124.12

PLAN(TO([NTR|C CONIC

C3 44,741 VHL 6.M9 OLA Z.94 HAL 75.99 RAO 65M.7 VEL 12.8Sa PTH 2.35 VHP 4.4]S OPA 39.15 RAP 74.75 ECC |.7564

LNCH AZNTH LN(H TIN( L-I TIN( IN| LAT |NJ LONG IN| N? ASC IN| AZMTH IN| TIN( PO CST TIN IN| 2 LAT IN| 2 LONG

90.O0 0 El 14 E505.79 -25,40 _,D0 313.29 10Z,95 1 5 0 1905.8 -23.37 52,72

90.00 13 I 34 49S7o41 22,05 217.45 311.16 71.77 14 25 42 4367.5 19.56 209.81

100.00 1 43 37 2139.00 -26.72 40,83 31L94 103,93 Z Zl 16 1559.0 -Z4.54 52.71

I00.OO 14 22 53 4709.49 23._3 II0.0! 310,69 70.77 15 41 22 4109.5 20.49 190.56

110.00 2 55 21 2015.55 -_0.27 22.76 311.84 103.71 3 28 56 1415.6 -27.68 14.52

110.00 15 27 58 4505.70 26.77 161,11 309.£6 6T.91 16 43 • 3905.7 23.5• 173.44

DIFFERENTIAL CO_R(CTIOqS NI0-CCUQS( (K(CUTION ACCURACY OIQOIT 0ETENMINATION ACCURACY

TOE -.g659 ?RA-1.7537 TC3 -.9171 BAu .SGZ9 6GT 2077.9 SGR 311.4 $G5 303.6 ST 859,0 $R 124.Z $S 604.7

ROE -.1498 RRA .OS£? RE3 ,2111 FAU .11298 RNT -.4_HP4 RRF -.6190 RTF .9002 CRT .7989 CNS -,9324 CST -.9531

FOE-I.TBS4 rNA-|.4492 FC3-E. 1744 16P 450110 SC_ ElO/,! R_3 .1992 RI3 -_9022 LSA 1053,0 NSA 165.1 SS4 15.0

80[ .8778 MA 1.7544 SC3 ,�dl| F6P -_N_2 SGJ 2083.8 SG2 ZS9,1 _HA 175.65 ELI 674.5 ELZ T6.Z ALF 6.47

LAUNCH OAT(: NaY 19 1964 FLIGHT TIN( 106.00 ARRIV4L DATE SEP 2 1964

_(LIOC(:NTRIC CONIC

IL 151.37 L4L -,00

RP 106.40 L&P -Z.61

RC 109.741GL -_O,66

• LA_TOC(:NT_IC CONIC

C5 44.038 VHL _.636

LNC_ 4ZNTH LN_H TIN(

eo.oo o 31 22

_O.O0 12 59 _9

100.00 1 53 59

100.00 14 19 53

laD.DO 3 4 4

I|O.O0 15 25 51

oirrERENYIAL C_RECTION$

to( -.9424 TR_-1.$232 TC$ -.9855 B/_ .5937

4'0( -.1182 RRA .0189 RC3 ,2|33 rAU .101'04

rO(-J.?SR5 FRA-I.3_01 rC3-2.1044 8_ 6515

SO( ._495 MA |.82_ 9(3 1.00_4 rip -932

016TAIICE 315.596

LOt. _38.05 VL 26.077 GAL -11.34 4ZL 94.9_ H(A 147.94 SRA 137.49 ECC .Z_D09 INC 4.9245 vl 29,455

LOP 28.09 VP 38.513 GAP 3.55 AZP 85.82 TAL 231.95 TAP 19.86 NCA lOT.Z3 APO 16?.T5 vZ 54.960

GP 17.26 ZAL 15l.IS ZAP 125.15 ETS 16.19 ZAE 139.40 ETE 154.04 ZAC 94.70 (TC _7G.45 CLP-127.08

OLA Z.03 RAL 7?,79 RAO GS(dl.? VEb 12,661 PTH Z,34 VNP 4.539 DPA 40,19 RAP ?4.82 (:CC 1.7_47

L-| TIN[ |NJ LAT IN| LONG IN| RT A$C IN| AZMTH _NJ TIN( PO CST TIN IN| Z LAT IN| 2 LONG

2473.50 -Z4.68 56.57 i 313.47 105,95 1 12 35 IB73.5 -EE,?5 50.57

4991.73 22,56 219.05 3IZ.0! ?Z,4_ 14 22 40 4391.? 19.94 211.55

ZIOI,0S *24.19 39.e4! ]i3.IO 104.94 Z 30 27 1608.1 -23,89 30.64

4?32.40 23.04 199.52 311.35 71.41 15 30 45 4132.• _1,09 191.82

5_9_.69 -Zg.lFO ZO,79 311.93 101.75 5 37 11 1397.? -26,99 12._5

4525.55 27.Z? 167.44 310.16 60.55 16 41 _3 3925.6 24.11 174.70

Nf0-_0U_ (I_CUT_(_ A_Ct._ACY (3iQSIT O(TElltI4|NAT_ON ACCURACY

SGT _Z'0_.2 6GR _02,4 SG3 29_.9 6T 941.T SR IOI.2 65 615.5

RRT -.5130 _ -.e403 _Yr .9oi4 ERr ._032 CR$ -.9364 _ST -.955|

SC,_ Z_Z3.# RE3 ._292 R|3 -._033 L64 11| 7.S NSA |62.5 684 13.8

SGI 2209.7 S¢,_ Z_9.0 T_A 175,92 ELI 945.2 EL2 §0.I ALF 4.95

LAUNC_ DATE MAY 19 1944 FL/C_T 7II41:J_.00 ARRIV4L DaTE SEP • 1964

H(L/O(ENTRIC CONIC

RL I5J.37 LAL -.OO

R_ JOB°38 _AP -Z.4_

RC 112.04_ GL -ZZ.OI

PLANI[TOC[NT_IC CON|C

C3 43.436 YHL I.591

LNCH AZNTH tKH TIN[

_0.00 0 •2 54

ira.DO 12 53 ?

100.OO Z 4 41

1 DO .0_ 14 16 1

110.00 3 13 57

110.00 15 23 14

DISTANCE 3£J.S_7

LCI, Z_1,03 VL E_,00? ;AL -lI,I2 AZL 95.19 KA i5I.I3 ,5_A I_J4 £C( .2I#_9 I_K 5.1532 Vl t9.435

LOP Jl,21 ¥P 35,41i GAP 3.91 AZP 95,41 TAL 230.69 TAP EI,_2 NCA IOS.9_ dIDO 168.9I VZ 34.9T3

GP 18,33 ZAL 13Oo77 ZAP IZT,4Z ETS IB,43 ZA_ 137.3J ET[ J54.25 ZAC 93,94 ETC 276°39 (:LP-129.86

0LA ,93 RA_ ?B,S9 RA_ $568.6 VI£L _2o837 PTH 2°34 VHP 4.635 OPA 41.50 RAP ?5o05 £CC 1.7148

L-J T_N( _NJ _AT |NJ LOnG |NJ RT ASC |NJ AZNTH |NJ T|N( PO CST TIM IN| 2 LAT IN| 2 LONG

_433._2 o24.27 53.07 313.70 105.03 I 23 31 1836.9 -21.96 46.15

S02J.3_ 23.11 221.03 31 3.01 73,24 |4 |8 49 J421.5 Z0.64 215.26

Zi73.00 o_5.56 3e.27 313.31 106,06 2 40 54 1573.0 -23,11 28.35

4760.5? 24.44 Z01.40 312.55 72,_3 15 35 _2 4160.6 21.78 193.62

1956._i0 -29.03 18.g 312.03 10L90 3 46 33 1356.Z -26.18 10.53

4530.14 27.83 !84.10 3|1J5 $9.33 IS 39 4 3950.| 24.81 176.28

OISIT O[T[I_INATION ACCURACY

ST 10Z0.1Sl_ "75.9 SS 62_.?

CRT .9212 CR8 -.9439 CST -.9571

L$A 1188.8 NgA 160.3 9SA |Z.5

(LI 1022.0 EL2 43.5 4LF 3.50

DIF_(IK_TIA_ CCIIIKCT|ONS

TOE-I.0£S2 TRA-|.Ilgl TC$-!.0493 8AU .S_13

• D( _.0835 IMA .0242 RC3 .2|83 FAU .10130

FO(-1.7508 FRA-I,2467 FC3-L0190 BSP $9t0

S0( 1.029t lINA !.1194 SC3 i.0713 FSP -_9|

N|0oCOuIS( (X(CUTIGN ACCt, tNACY

KT |3|J.9 _ _95,7 6G3 28|,0

RRT -.9165 _ -.$941RTr .9019

S¢,4J _344.3 R_3 .2313 813 -.9037

SG_ 2330.8 SG2 250.8 THA 176,13

Z057



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, I164

LAUNCH DAlE _*AY 19 1964 _¥lr,_v TInF,. liD.DO ARRIVAL DATE S_P 6 1964

N[LIO<[mtRIC CONIC

NL I31.$7 LAL -.00

mp 101.]Z LAP -Z.]S

RC 114.$51 _L -Z$.$T

PLA_r_[Nrmlc CON/C

C3 4_.907 VffL S.557

LNCN AZNYN LNCN YlN[

tO,DO 0 56 17

ilO,00 IE 4JI Zl

IDO.O0 Z |P _1

IO0.DtD 14 10 SO

II0.00 ] Z] ZZ

110.O0 15 II +3

OIFFtRI[NT|+L Cmilll[CY|_

YD[-I,IZ_I Y#A-I.OS4? YC$-I.IOB4 JJLU .JSOZ

mOE -.05It mlA .0005 mC5 .lZOT YAU ,0_55

PO£-I.?44Z PNA*I.1470 FC3-I.IZ34 li_ 713Z

80[ 1,1t5_ BRA I.1547 IC5 1.15|I P_IP -R56

0/STARe[ 3Z?.651

LOL _31,05 VL Z?,131 GAL -10o_0 AZL t5,A4 NCA 154,]_ _lA 1_,]1 £CC.._1777 INC 5.440_ VI _9.4_5

LOP 31,41 VP _,431 GAP 4,11 AZP 05,01 TAL ZZI,]0 TAP _3,7Z RCA 106,6t APO IS6.00 vZ $4.9J6

_P _,11ZAL 161.11 lAP 119.3(_ [t$ Z|.O9 ZJ[ 135.51 |TO 136,11 ZAC ST,50 [TC Z76.$1 CLP-IAZ._8

0LA -,33 NAL 71.63 RAO $3_,1 VEL |Z.I_O PTH t,]] VNP 4.785 OPA 4].16 RAP 75.40 [CC 1.T076

L-| TIN| .|NJ LAT |NJ LONG |NJ RT AS¢ |NJ AZNTN IN| T|_ PO C]Y TIN IN| Z LAY IN| _ LONG

Z314.47 -t3.4t 5]._1 314,0t 10t.ZI 1 $$ 11 1104.S -21,01 45.40

50_1,?1 _],17 Z11,$] ]i4,tS ?4.Zt 14 IS 4? 145t.1 Z1,48 _15.6T

_13_,57 -_4,?? ]$,53 $J],_O 107,30 Z ]3 1 153Z.S -Z_.16 Z$,?0

4?15,_t _5,13 _03,?1 31].14 ?3._0 15 30 $4 419],9 ZZ.SZ 195.g0

I0_O.04 -_1._1 11.09 $lZ.fl 110.11 3 5? _Z 1110.0 -Z$.ZO S.ZJ

4511.11 _1.IIO 111._ 31_.51 70.13 16 35 14 3901._ 15.67 IPO.Z?

MI0-CCURK [_C_TIGN +CCURACY DOOR+ OiT[RNINATIOW ACCUR+CV

.$GY _441._ _ _)._ SO3 _$0.0 ST 1108.6 ]R 4_.1 S3 643.0

R_T -,54Z5 _F -,7316 RTF ,_0Z$ CRT .$303 CN& -,04ZT CST -.g594

S_l E411.7 R_$ ,_1_ RI] -.104_ LSA 1Z1_.4 NSA 150.3 SSA 11,0

SOl _4_4°4 _ _4_.I*TNA 176.15 ILl 1109.3 [L_ _5.? ALF Z.04

LAUNCH OAT[ NA_ I t I H4 FLIGHT Y|M[ |l_.O0 ARR/VAL OAr[ S£P 8 J+64

mI[LJOC[mTRIC COqIC

RL 151.37 LdL -.00

RP I01.Z1 L_P -£._!

RC III,141 GL -_3.0_

PLAN[TOCENY/IC CONIC

C3 4Z.IOS WAL 1_343

LNCH AZNTN LIACff T|N[

sm,oo ! iz I

_O,OO IZ 41 3t

100.00 _ 3Z 31

IDO.O0 14 4 1_

110,O0 3 _ 4t

110.O0 15 14

0|IIIK[ 313.111

LCt. 1-Je.05 VL Z?.IM GAL -10,17 AZL _5._0 _ 157.]_ _41

L_ 35.1Y VP M,_N_ GAP 4.4Y &ZP J4.G4 YAL _1.0_ _P

OP £Z.15 Z_L 14?._i Z_P I_0.11 [iS £a._ Z_£ 113.54 [Y[

135.1_ [CC .Zl$?I IN(: 5.70tl

_].57 RC_ 101.31 aPO 163.Z6

15].61 ZA¢ t_.51 EPC £71.Z_

¥1 Z_.435

V_ 34,199

CLP-134._T

OLA -1o_0 RAL RO.?| #A0 15118,t VI[L 1_,113 PTN _,33 VlAP 4.131 OPA 45._0 RAP 75.8] £_C 1.7045

L-| T|l_ IN| LAT IN| t_IAG IN| RT AS(: IN| AZ$4TH IN| TIN| POCST TIN IN| _ LAT 1m_ _ LON¢

Z_44,$J -Z_.]O 41,1_ _14,41 |0T,G? I 51 13 1744.5 -19.87 4ZoZO

5_HI.4_ _4,71 Z_.?? ]13.I_ ?],?1 J4 ? 5 4_01.$ ZZ.50 ZI_.79

IL_i.M -t].?l 30.$5 ]14.01 101.69 ] ? _i 1481.0 -Z0.90 ZZ.65

414|.Z_ _.00 _01.11 3|],44 74,71 IS _4 ]4 414|,Z Z],65 100,80

Jl??.?l -£?.11 I],Z3 3lZ.OJI 111o58 4 10 ? _Z??.? -14.00 5.50
41ZI.JI _I.41 I11.01 $14._1 ?l,li 11 $1 _k_ AOEI.] ZO,?Z 180,11

C_BIT O[VEmZm£Vlm *ccumAcy
ST 110t.0 SR 15.6 S$ 663.2

CRy .7610 CR$ -.?t5] CSr -.OSZ_

LS& 1370.8 NSA 150.5 S]A 9.5

ELI 1110.0 EL| 10.1 A_r .56

OIFFERI[NTIAL CalNI[CTION_t

TD[-I.Z404 YRA-_.O|13 TC3-1,|_OI 8JilJ .lYe?

-,0145 RR_ -.0011 RC3 ,Till F_I ,001341

PD[-1.7451 PIA-I.041_ fCA-l,_0?l I_ P?]S

8O[ 1.Z405 IMA Z.0103 IC3 1.11_4 rsP -I1t

mlO-COu_[ EXECUTION ACCURACY

_GT t5?E,$ It,41 E_i,_ 313 Z93,0

RIIT o.557_ mr -.7ttl RTP ._0_?

_$1t.3 I1_3 .3J41 R11 -._047

SG| 1577.? $G_ Z45.4 THA 17t._9

LAUNCH OAt[ NAY 10 1_64 FL/GtCT _J14[ 114._0 _RRIVAL OAT[ S£P l0 J964

tq[LIOC[NTN|C CONIC

RL IS].$7 LaL -,00

R@ 100.Z4 LAP -Z.07

IC 111.t33 GL -Z?,O?

PLAN[TOCENTRIC CONIC

C$ 41.015 VNL 1.550 OLA

LNCN AZMTH Ltt_ff T|M( L-| T|M_ |NJ LAY

• O.DO 1 31 33 _Z11.11 -_l.11

iIO,O0 IZ 31 41 51t1.44 _5.?0

100,00 _ _1 4 _OE?.4? -_Z.41

110.00 3 55 I 11_1.11 -_5.11

110,00 15 ? _1 41T4,34 ]0.53

DIFP[N[NTIAL C_[CT|ON_

TD[-1,314? ?RA-_.01_O TCA-I,llSt B_J .?D05

RO[ ,0_03 RRA -.OZt3 It3 ,Z$ll FAU ,01_41

FO[-1°7511 PRA -.0415 _C3-1.11tt 81J_ 013t

eo[ 1°3850 M_ Z.0111 1c3 1.£111PSP -?iF

01STA_[ $3t._47

LOL Z31.05 VL Z?.?IZ GAL -10,44 AZL _1._? NCA 160.71 S/AA 115.16 ECC .Z1573 INC 6.ZTOZ vl Zt.435

LOP _1.07 vP _.351 GAP 4.71 AZP 14._ TAL Z_$.60 TAP _?.40 RCA IO_.0t APO 1_4.44 v_ 35.012

GP Z4,83 ZAL 14S,1_ ZAP 131,11 [TS Zl,Z5 ZAE IJI.Z] ETE 15Z,71 ZAC 10Z,1_ EtC Z76.13 CLP-J]T._6

"$,11 NAL 11.16 RA0 _§II+E V[L I_.111 PTH Z.]3 YNP 5.116 OPA 41.0S RAP 76.14 _C 1.7071

IN| LONG IN| IT ASC IN| AZNTH IN| TIN( TO C]? TIN IN| Z LAT IN| Z LONG

45.J3 313,1_ 10t.t] Z 9 ST 1684.0 -18.3? 36._9

_AJ.JZ 3J?.07 77._I 13 5? 16 4560.4 ZA.T4 ZZ_,99

Z$.]? 314o$3 1|0._6 3 Z4 $Z 141?.5 -19.50 1_.03

_11,0_. 31?,$4 73,11 15 16 37 4301.Z Z4.91 ZO_.a_

_.11 313.11 IIS.I? 4 _5 ]5 I_ZO,0 -ZZ.$O _.31

11_.?9 3|t,47 ?].t? I_ 15 |S 40T4.5 _0,04 |84.4_

N[0-_l_[ _wrcuT|ON ACCURACY (_I_I|T O(T[RN|NATION ACCURACY

SOY _t1_.? _ _0_.1 SO3 _40.1 St |3Z8,5 SR _1.0 S] 6e?.O

RRT -,Sf_k_ Rift" -,0010 MY? .0030 CRY -,7471CRS .B?94 CST -.9634

_7J0.0 R_3 ,$411R13 -._031 LSA 1417._ USA ]&G,1 SSA ?,8

SOl _11.3 _ 15|.1 ?HA 176.19 ILl 1310.7 [LZ 19.Z ALF 179.0?

LAUNCH DATE NAY 1t 1164 FL|CHT T|M[ 116.00 ARRIVAL OATE $£P IZ 19_

_[LIO([mTRIC CONIC

RL JSJ._? LIL -.00

RP 101.J1 L_P -1.t1

RC I_I,ZI4 GL -I_._i

PLAN_ TOCENTR| ¢ CONIC

C3 4].010 VHL _.!_I

LN_4 _Z_T_ LNCH Tile|

_O.O0 I 51 _0

90.00 I_ IT ZO

100.00 3 _4 3]

100,00 13 41 4+

110,O0 4 IS 4?

110.OO II 57 3

0|SYA_K[ ]45.11!

LOL L_I.0$ VL _?.?IR GAL -10.1t AZL _H_.I_ HCA 163.tl SNA 134.70 £CC .ZI40Z INC 6.0100 VJ 10.435

LOP 4_,0R VP _,315 GAP S,04 AZP 13,_5 TAL _£5,_I TAP Z9,11 RCA I05,T7 APO 163,6d vZ $5.0£6

GP ZR,44 ZAL 14_o43 ZAP 1_.1_ ITS ]3,L*O ZAl[ 1_8.43 IT| 151,_J ZAC 105,75 [TC ZT_.00 CLP-I]0.Yl

0LA -$,41 RAk 13,1] RAD 15M,? V[L 1_,157 PTN _,34 VHP S,375 DPA 51,76 RAP 76.44 [CC I.?_D

L-J TJM_ |NJ LAT IN| LONG |NJ RT A$C JNJ AZNTH IN| TIN| PO C3T TIN IN| Z LAT IN| Z LONG

L'L'O?.I_ _11.4J AI.0G 311.15 111.0] Z 3] 8 1601.0 -IS.38 $3.?0

_5_.0_ _,11 _37._| 3_0,?| 10.54 13 d4 _6 411_,1 15,_3 ZZO;90

1113,4t -_0.tt EI._I 313,$1 IIZ.O? 3 4? |1 J]55.5 -17.51 14.61

41N13,71 _Z.I? _13.t_ $_0,A4 71.5_ 15 • _g _381.0 ZS,44 _08.S_

J?11.10 -_4.11 _._1 3J4.00 J|J_00 4 45 |1 116].0 -Z0._4 358.40

4Y41,14 31.t_ |_J,J5 31to_ 71.RO 10 II II 414t. J ZO.61 18_,59

_0|T O[T[/_41NAT;ON ACCURACY

ST 147_,1SR 76.1 $S 718.1

CRT -.03ti CR$ ,045_ CST -,_695

LSA 1615.1NSA 163.4 $SA 6,J

[L] IATT.5 [L_ 4].4 ALF |??,S_

0IPF£Rt[NT|AL C_RI[CTION_

TO[-I,571_ YR_-_.I$OII TCAo|._0?I I14_ .?_4

• 01410 4111£ -.0511 RC$ ._$II FAU ,0747_

F0[-I.7101 PRA -._410 FC3-J.4?_5 81P 1155

BO[ 1,500t BRA _,1514 _C3 ]._01 PAP -714

_|OoCOU_l£ [XECUT|ON _CCu_CT

_GY L_J4,1 _ _S,I $13 ZZA,4

RRT -.54441RRY -.t_33 RTr .0041

$18 _133,$ RZ3 .]718 RI3 -.9005

SO| ZOZl).g $GZ 167.$ ?HA 171.11

Z050



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964)

hAUNCH OAT[ NAY 19 1964 FLIGHT Tin( 118,00 ARRIVAL 0AYE $£P 14 1964

H[LI(X[NTRIC COLIC

RL 151.$? LAL -.00

NP 10J,15 kAP -1.75

nc IZA.4RR 6L -$3688

PLAN_T(X[NTRIC CO_lC

C$ 46o226 VHL 6.79t

LNCff AZNTH LNCff Tin(

90.00 |l 55 44

100.00 $ 46 ZD

IO0.00 19 tZ I

110.00 4 AS 30

110.00 14 41 19

01FFER[NT|AL C(_IliQI[CTI(_8_

YO[-I.|SR5 TmAot.ZZt5 TC5-1.176| 8AU .?}/9

RO¢ .ltQ5 meA -.0P15 RC3 .6356 FAU .06516

FO£-I.?RO5 FRA -.?Zl4 FC)-I.ZZO$ BIP 8_147

80[ 1.R651MA 1.2118 8C3 1.1978 fRP -140

01STANC[ 351.567

LOI. 23R.05 VL 27,644 GAL -9.94 AZL 97._9 I_A 167.11 SleA 134,15 [CC .11399 IwC 7.805| vl Z9.433

LOP 45.28 UP _.274 GAP 5.31 AZP 82.31 TAL 123.84 TAP 50.95 RCA 105.44 APO 162.65 VZ 35.039

GP 33.5P ZAb 1J8.86 ZAP 131.14 ITS 39.4/ ZA[ IZ4.?$ [T[ 149.67 ZAC ]10.83 [TC Z?6.19 CLP-J4Z.J4

OLA -10.00 lab 84.68 RAO 6508.? V[L 12.946 PTH 2.36 VHP 5.746 OPA 56./0 NAP 75.99 [CC 1.7606

L-I Tin( IN| hAT |NJ LONG IN| RT A3C IN| AZNTH IN| LJn( P/ CST TIN IN| Z bAT [NJ Z LONG

1107.40 -18.83 $&.81 317./$ 113.11 $ S |Z 1907.4 -|3.S6 ZP.66

§38_.L_II Z?.90 248.28 324.8/ 84.95 13 15 16 478Z.2 26.91 Z)?.T5

1860.92 -18.16 16.011 317.$2 114.16 4 IT 30 12OO.9 -14.74 8.95

$103.95 2/.$4 225.65 324.73 84.01 14 4# 5 4504.0 ZR.ZO Z17.04

I_JZ.37 -2|.8? .74 $13.33 Jl?.J| 5 ]l 32 1082.4 -|7.86 353.68

4835.26 33.21 ZO_.II $24.13 81.38 16 Z 24 4255.3 31.6Q 197.31

NI0-CCURI! [llECUT|ON ACCURACY ORS1? 0ETERNINATI,0N ACCURACY

SGT 2/$7.8 _CAI 356.2 963 Z01.1 ST 166T.g SR |34.$ SS ?34.6

RR? -.3431RRF -.8248 RTF .9067 CRY -.8643 CR$ .9848 CST -.9745

SG8 t/5/.2 1_3 .347/ R18 -.gO/$ bSA 1628.1MSA 167.1 SSA 4.5

_l 2/44.2 8_ .2/?°2 THA 176.19 [LI 1672.0 [b2 67.4 ALF 176.0|

LAUNCH OAY[ NAY J9 I_I,4 FLIGHT TIN[ JZ0.O0 ARR/UAL /AYE SEP |6 1964

H(LIOC[NTRIC CONIC

RL 151.$? hAL -.00

RP 108.J1 hAP -1.$8

RC 126.748 OL -_I.A5

PbAN[tO¢[NTRgC CONIC

C$ 91.732 W4L T.182 ObA -15.01 RAb

bNC_ AZNTH bNCN T|N[ b-| T|N[ JNJ bAT

90.00 3 £I 8 11_$.19 -12.?1

90,OO 11 IO 12 3382.72 21.25

100.00 4 $4 JR i?2T.04 _14,15

100,00 I1 4/ 43 51/4.05 2/.81

110.O0 5 24 IO 1970.$4 -II.0S

IIO.I:N_ 14 11 I1 5025.4/ 34.17

OIIrIR£NrlAb C<:ml£CYl0111

TO£-£.$JIA TRA-f,$i/? YC3-1.O587 8AU ,74?2

R_ .2444 RtlA -o18/! RC$ o2132 FAU .0527/

lol-I.lO0# IRA -.eOYl /C$ -,1134 OF /Ill

80K-£.$$13 IMA 2.$t_1 8C3 1.0804 fSP -546

0197ANC[ $57.419

LOI. L_JII.O_ VL 27.9T0 GAL -9.t8 AZL 90,4? HCA 1Y0.50 SNA 153.59 [CC .21624 INC 9.4?26 vl 29.665

LCN ) 41.4/ uP l.lAI GAP 3.37 A2P IO.H TAL 112.37 TAP 32.67 RCA 108.]1APO i6Z.OI ¥Z 39.051

GP 41.07 ZAL 133.88 ZAP 12£.13 ITS 4Y.84 ZA[ il9.30 ETA 14?./2 ZAC 118.$1 [TC Z76.65 CLP-144.98

88.t_ RA0 $514./ V[L 13.15i PYH Z.40 UNP 6.3/60PA 64.3_ RAP P$.4Z [CC |.8_14

|NJ b(_G JNJ RT ASC JNJ AZNTH JNJ T;N[ PO CST TIN iN| Z LAT iN| Z L_N;

L_r+.13 $21.47 115,49 3 53 51 1363.1 -g.23 |9.16

210./2 391.A6 /2.27 12 53 15 4982.7 Z8.13 13_.15

8.0t 320.74 116,36 5 3 5 IIZF.O -10.5? I.ZO

23/.74 331.52 91.3/ 14 17 ST 46/4.0 29,74 230.94

354.07 $11.83 11t.53 3 _0 30 9?0.A -15,98 _47.31

210.21 $$1.53 89.01 15 $9 55 4423.5 35.66 Zl0,0l

MIO-COUAI94C £XI[CuTION ACCURACY ORBIt O( T[RN/NATJON ACCURACY

_Y _)04.8 S_Q $/J.3 $G$ 111.2 ST J934,6 SR 199.4 SS 79?o4

RRT -.48/5 RRF -.?76/ /if ./13_'- CRT -.8709 CAR .9501 CST -.3R07

$Ge 308/.3 R23 ._J80 RI3 -.9159 LRA Z_94.9 NSA 171 .# SSA 3.0

SGI 30?0.Z 962 345,,0 THA 1?6.52 £LI 1/41.4 [LZ 9?.6 ALF i?4.R6

LAUA_ OAT[ _AY 19 i/li FLIGHT TIN[ 122.00 ARRIVAL OAT( SEP 18 1964

_£LIC(£NiRIC CONIC

RL lsl.37 hAL -.00

RP 108.07 LAP -1.42

RC 128.004 GL -46.19

PLAn(TO¢(NTRIC +C_NIC

C) 67.203 VNL 8.198

LNCH AZNTH LNCH Y1141(

_O.00 4 5? 26

IO.00 10 ? 46

100.00 I 1 i£

100,00 JI 46 6

110,O0 I 33 IT

110.00 I$ 2/ 6

0IIIiR(NYIAL C_1111_CTIO!£6

10[-3,Z$18 TRA-I.4$14 YC$ -°7836 g_ °7J54

lO£ ,2?76 RRA -._181 RC$ ,1411 FIU .0358t

_0[-l.76_O FRA -.4TO0 FC] -.46|/ BSP _YO/

llO( 3.Z45£ BRA 2.4833 8C3 .?/SZ FgP -407

OISTAIqC[ 363.405

_I. 251.05 vb Z?.4/6 GAb -I141 AZL lOZ.tO _ICA lY5.48 INA 155.05 [CC .21253 INCIZ.S3PO vi 29.415

_i_ 51.69 vP $8.1t1 lAP 5°8i AZP ??.48 IAL 120.86 TAP _4.$4 RCA 104.7? APO 161.3Z VZ 65.066

GP 52.57 lab 126._13 ZIP 121.60 ITS 51.08 lie 110.50 £?( 148.05 ZiC 129,85 EYe 176,46 CLP-i49.35

0LA -22.T5 NAb _.61RA0 6569.3 V[L 13.?_ PYH 2.51 vHP 7.843 0PA 74.94 RAP _O.|4 (CC f,|O60

L-Z Yl_ IN| hAY IN| LONG IN| RT ARC IN| AZRYH INJ TIN( PO C_T TIN INJ _ LIT i NJ 2 LONG

1712.49 -5,07 II.?l 350.19 117.90 5 15 59 1112.5 -1.$O 3.15

67Z.15 24.26 $O/.17 $41.?$ 105.06 10 IS 5/ ?3.0 26.10 )O1.60

1504.7T -1.15 353._41 $E9.0t 11/,10 6 26 52 _4.8 -$.Zl _48.R0

5143.83 21.35 Zt3.11 342,40 104,26 13 ZO 9 5043.9 28.25 156.71

1318.J_ -12.0? 344.46 32t.10 122.23 6 58 36 719,8 -#,7_ )36.06

t521.69 !!.11 14r.15 343.11 IO2.38 14 sT 48 4721.7 3_.49 /36,18

MI0-C<:4MI4[ IX(CUT|ON ACCURACY O_81T OEY£RV4INAIION ACCURACY

J_T 318?.2 IGN 421,8 $63 128.? ST 2327.2 SR Z13,3 S$ 638.Z

RRT -.1465 _ -.4924 RTF ./299 CRT -.7855 CRS .R?06 CRY -.9882

SC_ 3215.0 R28 .)_04 R18 -./)08 LSA 24?6.5 NSA 176.3 SRA 1,7

SGI $11?.8 S_ 417.3 r_A I?l.RI (hi Z339,3 £LZ 131.6 ALF |75.#_

_AUIKH OAT£ HAY 1/ 1/64 rblG_? TIN[ 124.00 ARRIVAL 0AT( SEP 20 1964

t*t_IOC£MTRIC CONIC

RL ISI,$7 LAL -.00

RP 108,05 hAP *I.2A

RC 1_O.248 6L -t?.$2

_AN(rOC[RrRIC CONIC

¢3 ]2t41.937 VI, I_ J1.?18

k_H AZ_T_ _C_ Tln(

69.Y6 5 L't 28

|10.Z_ 10 31

ll.Yt ! 2/ ill

110,14 10_1 $/

6t.76 5 I/ 18

JJO._d IO 3J

OIFF[/_NTIA_ C(_RtCT|ON8

TO(-5,?O_ TRA-2.2315 TC3 -.2316 8AU .4t74

R01-1.4253 InlA-1.4JqlO RC3 -.0035 FAU ,01_I0

IO£-J.?$$8 FRA -.$_40 FC3 -.0810 18P 178/

801 5.8R21MA _.6877 8C3 .2516 fSP -234

OISrA_K:[ 3e#.240

kCt. l_l.O$ VL 2?.422 GAL -9.11 AZb 111.53 HCA 176,81 _4A 152.50 (CC .21178

bill 34.110 VP 311.14/ GAP 6,06 AZP &ll,4J TAL 21/._10 TAP 36./2 RCA 104.44

GP _/./8 2Ak 115.43 _AP 10g.3§ (T9 86.38 ZA( /4.61 (T( IS4.?_ ZAC 147.85

INC21.5470 vl 29.433

APO 160.57 v£ 35.078

(TC 289.60 CLP-IS#.66

OLA -$4.$1NAL /8.81 RAO 65/'0.5 V(L 16.155 PTH 2.£4 VtAP 12.?iS OPA 7?.93 RAP _33.21 [CC 3.2869

L-I TIN[ |NJ LAT IN| LONG IN| RT A3C ZNJ AZ14TH IN| T|N[ P/ CRT TIN IN| 2 LAT IN| Z LONG

182/,33 ?./4 Zi.04 $54./? 125.51 5 5/ 58 1_2/.5 12.19 Zl.64

lli,AI #.85 $18.31 3ti./t J23.9J 10 46 ? 268.A IZ.Zl $09o91

1111.53 ?.84 ill.04 354./? 123.31 5 3/ 5£ 1229.5 12.19 21.64

81MI,NI ?.85 $11.$1 $54./8 125.51 10 46 ? 21_1J.4 12.21 $09.91

18111.55 Y.14 28.04 354./? 123,51 3 5/ 58 1229.5 12.19 21.64

I&l.All ?.13 3Jt.$J 396.1 J23.3/ 10 46 ? 21.4 IZ.Zl 309.91

NIO-C(:_4111[ £1CUTION ACCURACY _llRIT 0(T(RNINATION ACCURACY

8GT 3126.7 SC4Q 1121.2 $G3 76.8 ST 2801.? SR 741,5 $S 9ZR.O

ml? .8100 NNY .?114 RYf ./??t CRr .9751 ORS -./568 csr -.99r5

SG8 3320_? _r3 -.23// RJ3 .Sk660 LSA 3038.0 ,SA 176.2 SRA .8

_1 _281.? 862 507.1 THA 17./6 £L1 28/5.6 (L2 |59.Z ALF |4.51

Z05/



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNEH OAf[ NAy 19 1984

N(LIOC£NTRIC CONIC

RL ISI.$? Lab -.00

RP 107.99 LAP -I.08

RC'13Z+484 GL 43.Q8

PLA_TOC[NTR|C C(_klll(

C315Z5.325 VHL 39.05$

LNCH AZNYN LRi_H TIN_

A0.07 18 51 34

139.95 4 59 51

40.07 19 51 34

159.93 4 _¢ 51

40.07 19 51 34

139.93 4 59 51

rLI&MT TI_ IZG.00 ARRIVAL OAT[ $£P ZZ 7964

OISTA_C£ 378.41!

LOL ZI|,0S YL Z7.348 G_L -9.09 AZL 3.25 HC4 181.07 SNA 13J.97 [CC .ZldSA iNC86.GTO0 Vl 29,435

LOP 5|,11 VP 34.108 GAP G.G4 AZP 176,75 TAL 218,33 TAP 3_.40 RCA I0$.GG APO 160.28 v2 35.091
*

GP -46,97 ZAL 96.86 ZAP 98.15 ITS 184.55 ZA[ 54.0Z EYE 115.34 ZAC 49.83 [TC 284.38 CLP 97.56

OLA 55.48 RAL I63.09 RAO 6573.Z VI[L 40.579 PTff 3.56 VNP 51o791 OPA -54,48 R4P 5.68 [CC26.I030

L-| 71142 |NJ LAT |NJ L(_04G IN| RT ASC IN| AZNTH |NJ VINE PO CST TIN |NJ 2 bat IN| 2 LONG

5028.46 |.23 Z57.55 73,98 34.55 21 |5 21 4426,5 -5.35 Z3_.4Z

3415.35 1.25 |07.90 ?3.94 34.53 5 56 47 2815o4 -_.34 I08.67

5026.44 1.25 297.S5 79.96 34.59 ZI IS 21 44Z6.5 -5.35 233.42

34|9.95 1.29 107._0 73.94 94.39 5 96 47 25|5.4 -5.34 J03.67

9028.48 1.23 23?.55 79.98 94,39 2J 15 21 44Z6,5 -5.35 238.42

3419,95 |.29 |07._0 79.94 )4.99 5 56 47 2815.4 -5.34 |09.67

DIFFERENTIAL CCIIRi[CTJCWqS

TO[-S.0885 TWA-I.08?| YC9 -.089] BAU 4.0595

R0[-7.4280 RRA-8.9359 RC9 -oi789 TAU-,O_Z

ro[ ].5398 r_A 1.6088 rc9 .0979 8SP ZISO

80[ 8.9925 MA 7,0179 eC3 .lg/I FSP -49

LAUNCH OAT[ NAY |9 |984

HELIOCENTRIC CCN|C

N_O-COU_[ [XI_CUT|GN &CCkMACv O_JT D[TERNINATION ACCURACY

_M;T |099,_ _ _9|4.J 8G3 4_.2 ST 748.5 _ 1216.3 3S J155.!

RRT ,854_ _ -.5H389 RT_ -.8299 CRT .940] CR$ .9990 CST .9235

2728.8 RZ) -.J|78 Ri3 -.9930 LSA 18J_.4 NSA 252.1 $$& .3

SG! 287?.T SC_ 5J4.1 THA. 89.47 [LI |4|l.I EL| 220.0 4LF 59.12

IrLIGHT YfI4E |Zll.00

0ISYA_:( 38J.40Z

ARR|U&L DATE S[P 24 1964

RL 15_.37 LAb -.00

RP 107.95 LAP -.88

RC J$4.708 GL 9J.47

PLAN(TOC[NTRIC CONIC

C3 80.922 VHL #.PeZ

LNCH AZMT_ LI_ T|l_

J7,48 14 99 8

IGZ.52 1 $3 IO

17.41 14 59 8

182.52 I 53 10

17.41 14 59 8

I82.52 1 58 I0

LOt. ZIa.O9 VL 27.274 GAL -0.8| AZL ?4.99 HCA

LOP 81.99 VP _J.OA? GAP 8.$5 AZP 105,04 YAL

GP -941.44 ZAL |lg.e4 6_AP I||.Z$ (T$ 789.88 ZA[

183.39 _44 _|,44 [CC .ZlIgO |K15.0894 Vl L_).AI§

Z|8.56 TAP 39,75 RCA 103.99 APO 15_.29 v2 3S.JO4

JO2.lI EYE 210,70 ZAC I0.54 (TC 905.17 C_P-ITO.31

DLA 74,87 RA_ |09.0_ RAO 8989.8 V_L J4.ZO] PTH Z.59 YHP 12.780 DP4 -45,26 RAP 84.6] [_C 2.3219

L-J T|14[ |NJ LAT |NJ LONG |NJ NT 48( INS AZNTH |NJ T|_[ PO C$T TIN IN| 2 |AT IN| Z L(_q&

4787.e0 -21.00 245.00 7.01 18.48 I$ J8 34 4167.6 -28.6_ ZAZ.8A

2999,1_ -Z'0.99 8_.42 G.98 18.A5 Z 42 59 2989.3 -28.65 87.27

478?._0 -Z|.00 245.00 7.01 18.48 19 18 34 4187o6 -28.]5 Z42.84

_4J9J5 -Z0.99 99.4_ _.9# 18.45 2 42 59 2389.9 -28.6$ 87.27

4787.00 -Z1.00 245.00 7.01 18.48 18 38 34 4167.6 -28.65 242.84

2999.23 *;_O.99 _9.42 8.9_ |_.45 2 42 59 Z$89.$ *28.S5 87.Z?

DifFERENTIAL CMNI[CTIONS

tO¢ 4,P80_ 7RA -.5990 TC9 -,8582 8_U .9_O2

NO[ -.1_04 |IRA ,J974 RC9 -.O_lO _AU .01992

F0[ 1.1541FNA -.047? rC9 -,_147 8SP 10_

80[ 4.7SZl MA .9?40 8C3 .8A27 rSP -Z4S

N_O-COI,_$_ [II_CuT_ON ACCURACY OPB_T OEYERN/NAT|ON ACCUR4CY

SGT 9512.7 $GR 910,O SG3 72,6 ST _H381.3 SR 162.6 SS 815.?

/tRY -.9744 RRIr -.1|44 RTF .9688 CRY -.5808 CR$ .51_5 CST -,9968

SGO 3_49.5 RZ) -,173,0 R15 -.9818 L$A 3188.2 NSA 147.1 SS4 .8

$GJ 95|8.0 $GZ AT2.| TNA I7_.83 ELI 9082,8 EL| 132,3 Ab F ]78,Z4

L_UNC_ DArE NAY J9 J964

HELJ(XENTR|C CO(qI|C

RL 151.37 LAL -.OO

NP IO7o82 LAP -.70

RC ]3_.920 _L 29.?I

PLAN(:TOCENTRIC CON|C

C_ 33.585 VHL 5.80Z

LNCH AZNTH LNCH T_i,q[

• 2.84 |5 9 98

I37.08 O 0 27

42.94 15 8 38

13_.08 O O 27

42.94 15 8 3_

137.0_ D 0 27

FL|GHT TIN( 130.00 ARRIVAL DATE SEP 26 1964

OZ$TANC[ 387.Z06

LO_ 298,09 VL 2?.ZD0 GA_ -9._O AZL 83.97 HCA 188.53 S_A 130.92 £CC .21145 |NC G.1321 vl 29.435

LOP 64.34 VP 38.025 GAP 8.86 AZP 9_,09 TAL 214.74 TAP 4).27 RCA |03.Z4 APO ISS.GO V2 35.1|6

GP -49.82 _AL 197.43 ZAP 126.09 ITS _09.39 ZA[ 117.Z7 IT[ Zl5.ZO ZAC 2T.33 [TC ZTG.?8 CLP-155,9|

0LA 53.15 RAL 90.10 RA0 6588.9 ¥[L 1Z.451PTH 2.25 YHP 8.084 OPA -25.56 R4P 91.78 [CO 1.5540

L-I rJl_[ IN| LAY IN| L_NG IN| RT ASC |NJ 4ZrNTH |NJ T|N_[ PO CSY TXN IN| 2 L4T INJ 2 LOqG

4452.72 -Z9.)Z _|9._2 998.29 42.94 16 Z2 49 5852.7 -34.0_ 207.07

2_76.92 -29.31 87.44 9_6.27 42.94 0 48 24 _276,9 -34.01 81.29

4452.71 -Z8.32 Z|9._Z 9_8,29 42,94 18 22 49 583Z.7 -34.02 _O?.O?

2876,92 -28.91 87.44 996.27 42.94 0 48 24 2278,9 -34.01 81.29

44_2.72 -28.92 Z19,_2 996.29 42.g4 18 22 49 39S2.7 -34,02 207.0?

2878.92 -29.31 87.44 398.27 42.94 0 48 24 2276.8 -34.01 81.29

DIFrERENTZA_ C_RECTIONS N|O-C_URSI_ EXECUTION ACCURACY ORBIT OETERNIN4TIC_ 4CCUR4CY

TO( 1.7323 TRA-1.9578 TC3-1.9125 8AU .9844 SGT 35_4.7 $GR 629.3 SG3 12Z,9 ST 1838.7 SR 340.9 SS 50Z.8

ROE .3449 NNA .0089 RC9 -.45|'7 FAU .09917 NRT .7845 RRI r .9583 RTF .9136 CRT .9269 CR$ -.985] CST -.9772

FOE .7189 FRA -.2318 FC9-1._099 BSP 11079 SG8 9898._ RZ_ ._J42 RI3 .9214 L$4 1929.8 NSA 159.9 SSA 2,5

8DE 3.7883 BRA 1.3578 8C3 1.9_1 rSP -404 881 3818.8 SGZ 3_J).8 THA 7.69 ELl 1865.7 EL| |26.6 ALF 9.79

LAUNCH DAT£ M_Y 19 |984 FL|G_T 7|14_ |92.{)0 4RR|VAL DATE SCP Z8 1964

_LX_ENTRJC CONIC OlSfAN([ 399.057

RL 153.37 LAL -.00 LOt. 238,05 V| Z?,IZ? GAL -?,_J AZL 86°99 P_A 189.7_ SNA |_0.41 [CC .ZIIZ6 |NC 9.010J v! 29,435

RP 107.98 LAP -.93 bop 87.78 VP 3?._14 GAP 7.09 A_P 92.97 TAL Z13.33 TAP 42.89 RCA 102.86 APO 137.9E v2 35.129

RC ]39,1_1_ GL + 18.|5 OP -97.40 ZAL |44.24 ZAP 133.92 ITS SIR.J6 24£ 124.58 £T[ Z09.79 ZAC 99.72 CTC 273.62 CLP-154._2

PLAN_TO_[NTRIC CONJC

C9 25.7_4 VHL 5.01_ DLA 39,99 RAL 90.49 RAO 8584J.0 VEL JZ,lZ9 PTH 2.17 VHP _,895 OPA -|3.00 RAP 94.67 ECC |.4254

LNCH AZNTH _N_H T|N_ L-J 7|/4_ _NJ LAT IN| LONG IN| RT A$C IN| AZNTH IN| 7JN[ PO CST 71N _NJ _ |AT IN| 2 LONG

el-.0$ 18 |7 2| 4_|_°97 -24.89 I97,44 _Z_.74 58.0| l? 27 34 381_.9 -28.73 180.]2

118.92 _Z SO 99 _._ -24.97 9_.91 926.73 55,O0 23 40 37 2982,2 -28.7| 86.59

81.08 ]l 17 21 4_|t.l? -Z4.99 197.44 928.?4 99.01 1? Z7 94 3812.9 -28.73 ISO.IZ

118.92 Z_ 90 55 J_NI£.ZO _4.97 95.91 928.7) 58.00 29 40 37 2982.Z -28.71 86.59

81.08 18 IT 21 4_1_.97 -24.$) 167.44 326.TA 58.0J 17 27 34 3612.9 -28.78 180.1_

lll.9_ _ 50 59 2_NI_,_0 -_4.67 93.01 _6.7_ 38,00 23 40 97 795Zo2 -ZS.TJ $6,59

DA-fF[I_NTIAL CCIIIKCT|CI_ N|O-COUI_SI_ [I_CUT|ON ACCURACY ORAIT D_T£R_INATION ACCURACY

TO( .8?08 7N_-1,t1194_ 7C3oZ._408 8AU ,9285 SGT 3eAIJ.| 9GR 586.0 $G$ |38.0 ST JZ0_.4 $R ZZl,9 $$ 290.8

NO[ .1935 RNA-.0338 NC3 -.S$_9 FAU .0S02S RRT .8_53 _ ._825 NTr .8984 CRT .$533 CRS -.9813 C$T -,9363

rD[ .4|87 FRA -.2949 FC3ol.8919 8SP J1488 $GB 9TZT.d RZ3 ,4194 R]3 .9014 L$A ]233.7 NSA 148.g $$4 6.9

80[ ,$912 IMA 1.58r$ 8C3 E,$940 fSP -314 SGI 3713.0 $GZ 928.0 THA 7.54 £LI I229.3 £LZ 114.3 AL_ 8.99

Z080



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCN 0AIr MAY 19 1964 ?LIGHT TIN( 134.00 ARRIVAL 0AT_ $(P 30 1964

H(LI(X(NTRIC (OI11¢

RL 151_)? LAL -.00

lP 107:D4 LIP -.3Z

RC 141._04 GL ?.gt

PLAN(TOC(NYRIC CONIC

C3 _3.0|4 VHL 4,797

LNCN 4ZM?H LN(H ?IN[

?S.7_ I? _? SJ

IDA.Z1 Zl 31 4t

?5.?9 I? 4? 51

104.Zl Zl )l 49

110.00 Z) S_ 5)

110.00 _0 Z5 50

OIPFEm(NTIAL CORR(CTIONS

TO( ,440; ?RA-l.1741

RO( .|_88 ?ilia -,O414

eO( .A478 MA !.4753

01SIMK( 39|.911

LOL 158.05 VL 17.054 GAL -?.0T AZL 81.50 NCA 191.9) IN4 IZ9.90 (CC .ZIIZZ ;NC 1,4Z31 vl Z9.455

LOP ?0.9| V? )7.843 GAP ?.5Z AZP 91.39 TAL Eli.SO TAP 44.4) RCA 10_.46 APO 157.34 V_ )5.140

GP -_8.)Z ZAL IA_5? ZAP IAt.13 (?S 517.37 ZA( 118.18 (Y( Z04.48 ZAC 47.86 (TC ZTZ.41CLPolSA.88

OLA

LoI tiN[ INJ LaY

5819.70 -Z0.?5

)ZlO.TZ -I'0.73

3819,?0 -ZO.T5

_ZII_.TZ -ZO.T5

ZT?Z.AI -30.5)

3411.II -II.55

TC3-$.0_15 iDkLJ .84?8

#C3 -.505Y fAU .05SOA

F'c3-z.o'rl[74 86P If'riB

K3 3.0008 PIP -5e5

31.41 RAL 81.9t RAO 654?,9 VI[L IZ.OI6 PTN Z.14 VHP 6.586 OPA -4.87 RAP 86,D) (C( 1.)788

|NJ LON_ INJ R? ASC 1NJ AZNTH _NJ TllA( I_CSY TIN INJ Z LAY JNJ Z LONG

]IIZ,IIO 3E3.01 63.86 IB 53 Zl 3519.? -Z$.B) 155.ZA

108,$4 3J3.61 65.03 ZZ Z5 L_0 ZAiO.? -Z$.SZ 10E.08

IsE.00 )E3.61 65.88 18 53 Zl ))tg.? -z3.8_ 155.z4

10t1.$4 0Z3.61 85.85 ZZ 15 ZO ZAtO.? -Z).8Z I0_.D9

O0.11 3Z?.58 73.9_ Z4 59 5 ZI?Z.3 -5Z.44 71.6Z

l_O.l? 3IJ.47 57.6.0 21 21 55 28|8.1 -I5.74 11).58

N|O-CCR.JRK [E(CUT|OI ACCURACY C_6|? O(T[RNINATION ACCURACY

$_Y 37?9.0 STall 515.1 SG$ I70.0 ST 888.2 $N 155.8 SO 146.1

RRT ,8436 _ .97_ RTF .84?E CRY .6853 CRS -,9t_91 COT -,8868

5814.0 fl_) ,4_4 R|) .81)07 LSA 905.5 NSA I_4,Z$$A 15.5

,_l _04.O _ Z75,0 _HA 8,59 _LJ 695.S (LZ JJlo0 ALP ?.OS

LAVN_H DAT f MAY I8 18q,4 PL;_AT TIN( 1341.00 ARRIVAL 047( OCT _ 1964

H'I[_IOC[NTNIC CONIC

RL 151.37 LAL -.DO

RP IO?.SI LAP -,|)

IC 145,471 GL _,_5

PLAN[TO_(N?RIC CONIC

C0 £1.581 VI.K. 4,447

L_H 4ZMYff _N(H Yl_

80.00 _I t5 36

90.OO 18 ? .?

JOO.OO _3 14 _3

100.00 19 IlI

110,00 I 15 18

I10,00 19 L'0 41

0|STA_[ 404.?_4

LOt. Z_41.05 YL Z6,118| 5AL -?.$4 AZ_ _8.54 HC_ 111tt.15 _ 1Z8.41 _ICC ,ZlI$Z INC ,4584 Vl 18.465

LOP 74.1_0 vP 37.9OZ GAP ?.55 AZP 90.44 TAL £08._6 TAP 46.0J RCA 10_.08 Al_O 156.75 VZ 36.15_

G? -_3.85 ZAL 144.75 _AP 145.4_ (TJ)_|.55 ZAl[ I_K).O3 EYE L_.E5 ZAC 55.58 EYe _?I.AZ CLP-I55.?I

OLA £_.05 NAL 83,38 NAO 454T.J VI[_ |1,857 PTH _.13 VI, IP 6,EIA 0@A .$0

L-| 1|14( |NJ LAY |NJ L(:I_ |NJ R? AJC INJ AZlATH _NJ TIN( POCST TIN

3E_l.88 -ES.Jf JJ_,?8 $_5,_3 ??,85 _ 19 15 Z1_8,8

_180,1i -10,0i IS).INI )j9,45 63.40 19 II 5? 3Z80.0

]t?8,ZI -EJ.)0 17,54 )]5,iI 78,95 Z4 Z Zl ZE?8.Z

)?0i.H -7,?_ 138.84 310._ 61.03 L)O Z 58 3108,?

t51£.14 -33.84 10.80 $_@.@T p4.88 I ST II 191Z.1

3445.50 -2.85 13_.3T 315.L_, 55.86 Z(_Zl 26 3045.5

OIFP(_(NTIA_ CCiQNI[CTIOI_I.

xDi[ .liSt TRA-I.?II3 TC_-3.$|97 8AU .8679

ROi[ .10_9 RNA -.04IT RC$ -,4114 FAU .05855

ro£ .OEIO _NA -,t$tt rC$-t.E?08 _$P 11_O5?

• _|)Z _A |.?|lJ 8C3 ).35_0 rip -593

Ni0-COuItlM[ [_'IrCUTICN ACCURACY

S_T _J3.9 S(,Ae 658.6 $&3 IS4,8

RRT ,8419 11119" ._H_48 RTF ,_8_4

38|I.0 RE) ,40L_9 RI3 .8449

RAP 88.0? (CC 1.)564

• |qJ Z LAT INJ Z LONG

-Z?.I3 ]04.39

-15.57 147.04

-ZS.AO ?8.91

-II.)$ 135.21

-54,18 51.)?

-7,41 lZG.II

01_81? O(T[RN|NATION ACCURACY

ST 747.8 _ lZJ.3 SS 67.5

CRT ,4481 CR8 -,41_$ CST -,8185

LOA 751.? MOA 114,5 SSA ZG.5

ILl 750.1 [LZ 1|4,5 ALF 4.46

LAUNCN OAT( NAY I8 1864 rLf_,,_r TIN( 15_,00 ARRIVAL 0At( OCt d 1864

/'_LIOCENTRIC CONIC

RL J_];8_ LAL -._0

R? 107.71 _AP .De

NC JA5.666 GL -I,IZ

PLAN_TOC(NTR|C CONIC

C_ _,IIZ V_L 4.540

_NCH SZNTH L'NCH TIN(

tlO.00 _Z )5 40

_o.oo lY lJ Is

lO0.OO 0 I_ 59

IOO.00 IS I_ 34

1_0.00 I t8 Z_

JlO.O0 18 5I _1

DIOTAk_[ 410.810

LOt. Z)$%05 VL 7_._09 _AL -?.Ol AZL 90.18 _'KA ]88,$7 S_A

LOP ??.45 VP )7o$_1 GAP ?°?8 AZP 09.8_ TAL Z0J._I TAP

G? -18.86 ZAL 143.10 ZAP 148.M (T$ 3_4,8$ ZA( 150,98 (T[

IZ$.SZ (CC .11154 IgC .]B87 VI 18°456

4?.50 RCA 101.65 APO 15&.18 v_ 55.1&3

187,01ZAC 5?,_ [TC _?0,87 CLP-lSS,?O

0LA ZZ.Z5 RAL 5V3.34 RAO S51?.J VF.,L 11.816 PTH Z,|_ VHP 6,101 DPA 4.45

L-I TIN[ INJ LAT |NJ L_G INJ R? A0C |NJ AZNTH INJ T_N[ PO COT TIM

_888.88 -Z?._9 _,34 3Z5.41 _5,55 23 15 39 Z$98.?

4059.50 -5.35 165.?i 318.08 51.89 18 18 Z4 5488.5

_1_14,T1 -_8.78 ?3._$ 5_5,33 87.15 | I A3 tOBA.T

3877.7I -1.89 IA8,40 )I 7.19 eO.l? 18 Zl 1_ 3_??.7

1357,)9 -34.15 48.)_ 3E5._ 91,54 Z 37 5Z _767.4

378?._0 1.71 ]_0,75 314,_? 55.J3 19 54 ZS 3167.$

0JPFER[NTJAL CCm_l_CYlOk_l

T0( .O0?t ?RA-1,?|?4 ?C3-3,555? 8Au ._73

NO[ .0941 J_114 -.0381 NC5 -.4400 PAu .05i3i

FO[ -,0841 PNA -,E!34 P¢3-Z,)757 BSP 11404

BO( ,0951 MA 1.7178 6C) 3,50_I_'_FSP -104

NID-C(X_ £v¢CUTION ACCURACY

$GT 58_8,) Sr_ 4L_0,5 $63 1_8.5

RRT ,_444 Rift" .8417 RTF .8?95

Sf,.8 401O.A WZ) ,3474 RI3 .8811

8GI 4004,1 Sf, Z _4.3 TNA 5,10

RAP t01._Z (CC 1.5581

INJ Z L&T |NJ Z LONG

-ZS.)_ 8Y.68

-T.Z9 15_.06

-_8.84 64.56

-J.85 I_Z.84

-53.56 _O.l)

-Z.?? 15_.55

_8|T DET£NNINAT|ON ACCURACY

ST 709.1 SR iZl.3 SS 85,9

CRT .15?8 CNS .6185 COT -.5006

LSA 711,1 MS4 135,6 $SA 19.0

(LI 208,4 EL] 118.7 ALF 1.59

LAU_:H OAT( NAY 18 184S4 PLIr,_T TIN[ 140o00 ARRIVAL OAT( O(Y G 1864

_9[_IO¢¢NTRfC CONIC

RL J51,37 LAL -,00

RP 107.74 LAP o_5

RC 14?.??9 GL -3.97

PLAN[TO¢(NTRIC C(_NJC

C3 18._OI Vl.fl. 4.450 O_A

LNCH AZNTH LNCH TIN[ L-I TIN[

• 0.00 £3 18 3 _841,13

90,OO IS A3 H, 41_.8_

IO0.00 0 55 19 £5_0.J5

J_O.OO J7 5E 57 01_).l)

IIO._ • _8 £8 _£06.58

l)O.O0 IS )5 11 )B50.46

OIFFEII_NTIAL C(_/I_CTIGNS

TO( -.IE$0 TRA-I,'rO_) TC5-3,71$_ BJ_tJ I,0059

R0[ ,0851 RRA -,035£ Re5 -,il?3 FAU .03557

P0( -.l$_k0 PRA -,1i85 P¢_-_,4_ 85P 127_8

SO[ .1@04 MA 1,70_4 _C3 $.7995 FOP -607

O|STAK£ 411.448

L_L. _)_,05 VL _.8_ 6AL -6.1_* AZL _,_HI. _A ZO_.l_0 _JAA IZ_.44 (CC .ZII_ INC .4613 VI 19°435

_OP 110._5 VP 37.8_ GAP 8o01AZP _8,58 ?AL _OS.S_ TAP 49.14 RCA I01°_Z APO 155,66 v_ )5.173

GP -17,08 ZAL 141,09 ZAP 15_,19 ITS )_?.A9 ZA[ 151.51 (T[ 184.5_ ZAC 60,_8 (TC Z70.57 CLP*157.?)

19.31 RAL 87.1_ RA0 65_?,8 V_L 11.88Z PTH _.ll VHP 6.107 0PA 7._5 RAP 105.A1 (CC 1,)E59

INJ LAT INJ LOkl_ _NJ RT AgC INJ A_4TH INJ TIN[ PO CST TIN INJ Z LAT |NJ Z LONG

-Z$,31 _.1_15 $£5.41 90.5? _4 5 44 ZEAI.I -Z?.95 ??.65

• Z_ 17_.37 31g._$ 61.ti41 17 53 A3 5S09.8 -).5) 165.75

-I_.#_ 64.11 )£5.)? 91.1_ I 38 0 18_O._ -Zg.Zl 55.)6

1.58 155.11 )J?,d8 90.16 |1 58 _ 3313.1 -2.40 |48.66

-33.M 41.41 _5.04 _,_0 ) ? 14 J663.6 -)Z.46 3E.58

4,_7 145.OII )JS,44 S$.I_ J9 38 17 5Z50.5 .)8 156.66

M|0-C_i_[ (_CUTI_ ACCURACY ORBIT 0(T(/IflI_INATION A_CURAC¥

_T 40811.? $_R 084.) $63 159.0 ST 71),| SR |Z4.? $6 I55.4

RRT ,;)08 _ .8104 RTP ,8??0 CRT -,1028 CRS .863A CST -.5107

$G_ 4107,? R_) ,AZE? RI5 .8784 L0A 716.6 N0A 197.) $SA Z7.3

SGI 410].9 86£ ZIS.? THA 4,58 (LI ?Z).Z ELf IZA.0 ALF 178.95



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH 0AT[ NJY 19 1t64 FLIGHT TIMIE |41.00 ARRI¥AL 0AT[ OCt 8 1964

Fd[LIOC[NTRiC CON|C

mL 151.37 kAL -.00

lP 107.7! LAP .44

RC 149,006 GL -$.13

PLAN[TOC[NYRI( CON|(

C3 19.077 VHL 4.3_

LHCH AZNTH LI_H T|l/_

t0.00 Z5 50 14

90.00 14 Zl 41

100.O0 I Z) !1

100.00 17 38 U

J10.00 Z 54 41

110.00 1l 15 ZZ

DZFF[R[NYIAL C(_ml[CT|(_

TO/ -.1405 TRA-J.I?t5 TC3-4.0008 BAU 1.Ot§S

ROE .1008 RRA -..0305 nc5 -.AO_0 FAU oOSiZ|

FD[ -.ZgJ# FRA -.]Z47 FCS-Z.46OI BSP |30_JI

BO[ .IS0? MA 1 ,i?Zl It5 4,0ZIO FJP -608

OlSTAN(£ 4ZZ.Z??

LOL Z|S.0$ VL 16.?67 GAL -6.5! AZL 81.01 HCA 105.83 SNA 127.97 £CC .ZIZ)9 INC 1.0206 vl 19.435

bOP 85.48 vP 57.?79 GAP 4.14 AZP 88.D4 YAL Z04.47 TAP S0.?O 8CA |00.?9 APO 135.1+ V2 )3.193

GP -14,80 ZAL 118.90 ZAP 154.Z$ [T$ 519.53 ZA[ 151.74 [Y[ 191.59 ZAC 6Z.58 [YC Z69.90 CLP-138.??

_.A 14.94 RAL" 89.11NAO 6567.S V(L II.SSZ PTH Z.10 VHP 6.ZD6 OPA 9.34 RAP |05.63 (CC 1.3140

L-| T|N_, IN| LET IN| LOh_ |NJ RT A_( IN| AZNTH IN| T|_ PO CST TIM IN| Z L4T IN| Z LONG

Z?_I_.SZ -Z_.OZ ?S._) 515.66 94.Z? 14 )6 14 Z|59.8 -27.13 ?0.34

4ZP0.1bO Z._ 177.04 518.03 $1.85 I? 54 IS 56_0,6 -.83 ]?0.4]

Z4SI,_O -Z9.39 57.17 3Z5.53 95.75 2 6 J8 1666.5 -Z4.Z8 46.54

4059._5 A.J6 J59,57 5|8.57 80.57 10 46 ? 5459.5 .18 152.84

Z|SS.0J -_Z._ }5.32 3_4,SS 88.73 5 _J JZ J396.0 -51.Z4 26.51

$91_.40 ?.Zl 145.$5 31S.4g 5S.50 19 _0 )4 _51Z.4 Z.?5 14u.09

MJ0-COIJA_S£ [XI[CuT|Od ACCURACy ORBIT DETERM|NATION ACCURACY

5ST 4ISZ.] SCAE 3?Sot $65 188.4 ST 764.Z SR 15Z.8 S6 182.6

met .SIDI N_F .ST2S RTF .3758 CNT -,5140 CRS .9536 CST -.561_

IS8 4ZOJ.I R_5 ,Z?54 R|5 .8768 LSA ??Z.6 NSA 195.1 S$A IS.8

SGI 4_03.3 _,Z Z_J.Z THE 4.19 ELI 765.5 [LZ 1_6.0 ALF 176.78

CAI_H OAY[ NAY J9 11q_4 FLIGHT T|NE 144.00 ARR|VAL OAT[ OCT |D 1864

HI[LJO([NTR|C CONIC

RL 151._? LAL -.00

RP 107.68 LAP .46

RC |51.0J9 GL -S.JO

PLAN[TOC[HTR|C C(:_|C

C3 IS.400 VH_ 4._

LNCN AZNTH LNC_ 1|14_

• O.OO 0 £I 18

SO.OO 18 |5 SO

100.00 l 50 44

100.00 12 tt

I]0.00 _ 16 5S

110.00 IS i_ L)0

01rFERI[NT|A_ C_Ittll[CTlGq$

YD[ -._?l TRA-].5_ YC3-5.S_4_ _dU ._65

RO[ .IZ£X RRA -._O_17 #C3 -._i_|_ FAU .047_10

fO[ -.1_54 FRA .033? fCS-l._S? lip |0_45

• O[ .1579 BRA 1.510_ SC_ 4.0105 rsP -_79

D|STANC[ 4_.1_

_ _MI.05 V_ _,S_? GA_ -5._5 AZL _l._lO HCA ¢_0_.06 SNA 11?.51 [CC .ZI_ INC 1.5047 vl 29,435

_C_ IT.J| VP 32.73_ GAP 1.4? AZP S8.8S TAL Z03.I? TAP 51,Z3 _CA 100.55 APO 154.67 VZ 55.195

GP -l_.l_ ZJq. |)S,S? ZAP |58,0_ ITS 3}J.IS ZA[ I6J._Z [Y[ J_I.DS ZAC 64.4_ [TC Z68.15 CLP-158.?8

OLA 14._ RAL |01,14 RAO SSG?.? V_L |I.S_3 PTH _.0_ V_P $._65 OPA lO.Sl RAP 107.85 [CC 1.5018

L-J TJN_ |NJ LAY |NJ LON_ |NJ RT ASC ZNJ A_4Tff |NJ T|_ PO CST TIN |NJ • LAT JNJ _ _ONG

Z6??,_Nf *Z?.4S 7_,_5 3IS.IS _?,ZO i 5 ST ZO?T.6 -16.18 64,5Z

4595.79 5.09 |_O.(H) 310,11 GZ,IO 17 _S Zi 3?55.S 1.17 J74.04

Z_._? "_S.?_ 51.54 3_5,_q_ _q_,_4 Z )0 _5 178_.5 -27.13 45.05

4113.$2 1,11 I_.H $11.10 IO,l_ |S 3? 4G $519.4 Z.ZZ 156.14

fill. 3? -3f.05 30,3f 3_5,_1 10_,57 3 5_ 18 151_.4 -19.99 21.72

5_SZ.03 _.O? 149._ 31?.83 5S.90 |S 15 ZZ _56Z.0 4.64 142.69

MIO-COtJRS4[ [XI[CUTION ACCq.MACy ,0R_IT O[T[RMINATIO_ ACCURACY

S_ 403|.5 SM 3_0.J $_5 169.$ ST 707.4 SR 165.4 $$ 1_4.9

RRT .23f_ _r ._|ZZ RTF .8395 CRY -.5978 CR$ .96Z6 CST -.4050

40AS.? NZ3 ._J3} RI3 .8405 LSA 715.Z NSA 196.3 $SA 19.6

SGI 403_.8 SGZ ZSG.G THE 5.68 ILl ?JO.5 [LZ 149.Z ALF ltd.31

LAUNCH 04r[ NAy 19 19_4 FLIGHT TIMI[ 14_.00 ARRIVAL 0_y[ OCT 12 1964

N[LIO([ NTRIC CON:C

NL 151.37 LAL *.00

#P ID7.65 LSP .61

RC 134.116 GL -9.70

PLAN[TOCENTRIC CONIC

C5 |7.76Z YHL 4.117

LN_H &ZNTH LN_H TII_

• O.OO 0 45 31

• O.O0 16 8 Z5

100.00 Z 23 41

JO0.OO IT ZZ 56

110.00 3 3? ZO

llO.OO 18 15 47

OlSTANC[ 433.910

LOL 234.05 VL 16._Z8 G4L -5.58 AZL 81.54 HCA ZlZ.30 SNA 12T.06 [CC .21540 INC 1.5364 vl Z9.435

LOP 90.54 vP 37.686 GAP 4.T1 AZP 88.70 TAb _0|.&4 TAP 5_.74 NCA 9_._0 APO 154.13 v_ 35.20_

G? -11.6_ ZAL 154.16 ZSP 157.58 ITS _5_.45 ZA[ 151.98 IT[ 1_8.96 ZA( G3._S [TC 26g.67 CLP-160.Sl

0L4 15.14 RAL 103.Z4 RAD 6567.? VEL 11.?_? PTH 2.08 vHP 6.540 OPA 12.11R_P 110.25 [CC 1.29ZT

L-I T|N_ IN| LAT IN| LON_ IN| RT AsC |NJ AZNTH IN| TIN[ PO CST T|N IN| Z LAT IN| Z LONG

260?.4_ -Z6.76 67.95 516.95 99,6Z I 16 54 2007.5 -25.16 59.63

44J0.01 6.?_ 143.75 511.64 61.44 IT Zl 55 5810.0 ).OZ l??.O?

2515.07 -17.9S 46.7? 516.69 IOI.04 2 52 15 1?15.1 -26.15 38.44

4168.44 ?.84 165.5o 5z|.o6 61.o_ 1s 5z z5 5369.6 3.9z 138.9o

ZO61.$8 -51.11 Zt,0_ 515.95 104.9Z 4 11 41 1461.4 -18.75 17.66

4004.09 10.61 151.Z6 318.38 57,51 19 ZZ 51 5404.1 6.14 144.91

DIFF[RENTJAL CG¢IRI[CTJONS N|O-COIM_[ [X[CuTION ACCURACY CR_|T 0[T[RNI_ATIC_ ACCURAC_

YO[ -.4059 TRA-I.9990 TC_-4,4_15 _AU 1.0_51 _T 4_51.1 _(_ _,_ _) JSZ,O ST 958.5 SR 158.8 S$ _49.9

NO[ .|1_ RRA -,01_4 MC3 -._15? _J ,0_009 RRT .?454 RRF .785] RTF .S?01 CRT -.5958 CRS .9788 CS! -,6627

FD[ -.3316 FRA -.0|_] FCS-Z.4391 8_P 134Z8 _ 4)iS.Z RZ} .iSS| 1|5 .S?OS LSA _41.8 NSA _19.4 554 ZS.4

BO£ .410_ MA 1.559| SC3 4.439) FSP -571 SGJ 415_.5 $(N_ Z4I.Z THA 3.56 ILl 964.8 ELI 116.8 4LF 173.34

L4_NCH GATE NAy 39 1964 FL|C,4,1T TiN[ 14S.00 ARRIVAL 0ATC OCT ]4 1964

_LIOCt_TRIC CONIC DIS?ARC[ 439.?!1

RL 15Jo37 LAL -.00 L_ 13_.O5 V_ _4.95_ GAb -5._0 AZL _1.75 H(A 215.5_ _MA 116.61 [CC .11475 JNC |.?503 V| 29.455

R? )07.63 _AP 1,0J bOP _3.57 VP _?.ISS GAP S._4 AZP SS.SS YAL 19_.7? TAP 55.)0 RCA 98,45 APO 1_3._1 VZ 35.111

RC 19M.l_? GL -13,10 6P -10._S ZAL )_I._4 ZAP 118._ ITS _)3._? ZA[ I_.0Z [T[ 18S.SS ZAC 67.Z4 [TC Z68.11 CLP-161.81

PLAN_TO([NTR|C CONIC

C) I ?.J _8 VHt. 4.147 OLA 11.51 RAL 105.48 RA0 G_S?.? V[L 11.77_ PTN Z.04 V_P 6.414 OPA 13.01 RAP 11Z.61 [CC |.1831

LNCH AZNTH LNCH Tllq_ L-| TIN[ INJ LET JNJ LCNG INJ RT ASC INJ AZMTH INJ TIN[ POCST TIN INJ Z LAT INJ _ LONG

gO.DO l S 10 1544.91 -Z_.97 83._O 3Z?,_Z J0|,?i J _O _5 1944.6 -24.09 55,53

90.00 J6 _ Z? 4492.44 S.ZS JSl.44 51).18 61,41 IT J? 44 _57.4 4.54 179.?3

100.00 Z 39 _ _43.49 -Z?.|I 4_._4 517.94 IO),lI 3 I) 5 I965.5 -Z_.O5 54._6

100.00 17 IS 59 41|3.?S _.Z_ |$?,_N} 5ZZ.?_ GJ.4S 18 18 11 5615.4 5.40 |61.54

IJO.OO 3 5S 45 t00_.?] -_.13 L)Z,_ 3Zt.?I |06,_? 4 _ 14 1408.? -27.51 14.06

1|0.O0 1_ 14 _ 4041.10 ll.SS 153.ZS _I,_|.1_ 5?,?4 19 Zl 14 5441,5 ?.64 146.88

O|FF[R[NTZA_ C(_q_CT|ON.q M|0-C_Q_ [_J[_U?|ON ACCuRAC7 _SIT O(T[RMINA TION ACCURACY

TO[ -.490? TRA-|,4904 TC)o4.9514 BAU J.0?|Z _T 4441.Z _ 5_,4 SG3 179,5 ST 911.8 SR 1 71 ,6 SS ZS_.?

RD[ .1140 RR4 -,009_ RC3 -._48 F_U .049_5 M_T .?107 Iltff .737S RTF .9698 CRT -.6958 CRS .9848 CST -,?J40

FO( -.36?3 FR4 .OZSg FC|o_,dZS_ 84P 1575_ $68 4454.0 RZ3 .1664 R|5 .4705 LSA 954.2 NSA 224.8 SSA 13.4

• O[ .4964 _A |.4904 _(3 4.66?5 FSP -566 SSJ 4450.? _Z 154.5 TNA 3.33 ILl 8)0.8 [LZ 12Z.Z ALF J72.S0

206Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUNCH DAI( mAY 19 1964 FLIGHT TIR( 150.00 ARRIVAL 0ATE O(T 16 1984

H(L|(X[NTml( (Ok lC

IL 151.37 LAL -.00

RP 107.60 LAP 1.19

RC 156.263 GL -12.36

PLAN(TOC(NTNIC CONIC

C3 IS.659 VNL 4.082

LNCH AZMTff _NCff TII_

90.00 I ZS 51

_O.00 16 0 1Z

JO0.O0 Z 56 14

100.00 Ir 16 36

!10.00 4 15 4Z

I10.00 I# 13

0[STANC[ 445.502

LOt. 138.05 VL 26.492 GAL -4.81 AZL 91.90 HCA 216.77 SNA |26.1_ (C( .Z158Z

LOP 96.01 vP 37.617 GAP 9.18 AZP 68.52 TAL 198,05 TAP 56.82 NCA 98.95

GP -9.75 ZAL 1Z9.01ZAP 100.18 [TS 334.06 ZA( 132.03 (T( 168.07 ZAC 68.36

0LA 9.99 RAL 107.78 RA0 6567.? Vl[L 11.749 PTN 2.0? VHP 6.513 0PA |3.68

L-i TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIIA( PO CST TIN

2466.69 -15.11 59._8 319.11 103.54 Z 11 14 1686.?

4500.64 S.S8 1_8.9_ 3Z3.11 65.Z_ IY 15 iZ 3900.6

ZZOI.4Z -Z6.Z'O $8.71 3Z8.81 104.95 ] 3] 5 1(,06.4

4134.19 |0.39 1T0.Z8 314._[_ 61.88 J8 Z? 30 3654.Z

IJ51.78 -Z�.ll ;S.|3 $77.8Z 108.r? 4 4e ZZ 1359.6

40?5.55 13.ZZ 133.18 313.04 38.19 I_ 11 34 34?5.5

INC 1.6959 Vl 29.455

APO 15].4Z V2 55.218

IT( 167.5] (LP-16Z.?8

oIrr[R[_TIAL CC_'A_(TIONS

tO[ -._574 ?RAol.4105 ?(3-4.890Z eAU 1.0_03

ROE .I314 IRA -.0010 RC3 +.1853 FAU .04831

FO[ -.3848 FRA .0719 FC)-Z.40?O sap 14045

flOE .5878 MA J.4105 BC3 4.8934 F)P -338

NI0-COURS£ (Z[curzON ACCURACY

SGT 4519.Z S¢_ _4.8 SG3 176.6

Rel .4731 _ .6919 RT_ .8693

4343.8 aN_3 .1407 R|3 .8698

SGi 4333.9 $_ 169.0 T_A 3.11

RAP IIS.00 ((C I.Z?AZ

INJ Z LAT ]NJ Z LONG

-2].00 51.45

5.92 162.16

-Z].88 ]0.6?

6.?4 163.5_

-26.Z? lO.eO

8.92 148.?0

ORoir 0(r(RNINATION ACCURACY

sr 989.T )R 164.6 55 314.Z

CRT -.7150 CRS .9863 CSr -.7567

L)A I019.8 _SA 225.? $SA 25.7

(LI 1000.1 (L2 115.] ALF 171.66

L_UNCH OAT[ NAY J9 1984 FL|Gff? 111( J)Z._ ARRIVAL OAT( 0CI J8 1964

H[LIO([NTRI( CONIC

RL 151.37 LAL -,00

Re 107.38 LAP 1.37

160,313 GL -I).49

PLAN(TOC[NTRI¢ (ONJC

c3 16.169 VHL 4.021

LNCH AZMTH LN_ff TIN(

90.00 1 51 21

90.00 15 36 15

100.00 ] 16 51

I00.00 17 15 Z?

llD.O0 4 34 ]I

]lO.OO 18 14 16

OlJtA)KE A]J.ZSZ

LG, Z)#,O_ VL 28.4t3 GAL -4,41 AZL 9Z.OA HCA ZZT,DI SNA 123,1t (CC .71107

LOP 100.05 VP 31o)?? GA_ _.4_ AZP _8o48 TAL |96.3_ TAP 18.34 R(A 98.46

GP -8o96 ZAL IZS._? ZAP 15J.48 [T$ 3)4.5) ZA[ ]38.04 IT[ 167.40 ZA( 69.36

OkA 8.31 NAL II0.ZZ RAO 8587,8 VEL 11,718 PtH Z.O? VHP _,613 OPA 1_.16

L-J TIN( |NJ LAT |NJ L(_G INJ RT A$C INJ AZNTH |NJ TIN( PO CST TiN

1431.15 -24.19 53.78 330.33 105.19 2 31 54 1832.3

4541.34 I0.82 191,Z6 327.13 63.67 I? 13 56 1941.3

2158.38 -_5._4 35.15 330.Z'0 106.37 3 52 47 1556.6

4_9_.17 11.80 1?Z.44 326.85 82.34 18 28 59 3692._

1913.48 -28.05 15.64 319.15 110.39 3 6 23 1315.]

4108.11 14.38 1543.9/ 315,15 58.65 19 12 44 ]308.1

IN( 7.0396 vl 19.435

APO 133,06 V2 3_,126

£TC 166,98 CLP-163,?)

OIFFER(NTIAL CC_RECTIONS

TOE -.t226 TRA-I ,316r9 TC]-§.JOll BAU I.|0M

ROE .1)8_ RRA ._078 RC) -._71 FAU .04438

to( -.4186 FRA .1179 FC3o2.3789 BSP 14317

BO[ .6378 BRA 1.1199 8C3 5.1712 rap °549

XI0-C_URSA[ (ICI[CuTION ACCURAC?

aGT 4_1.8 $841 _.6 )G) 173._,

RRT .8_8 I1_ .6473 ItTr .8892

aG8 4818.3 R23 .1191 RI) .8696

aGi 4817.6 aGZ 293.8 rHA 2.92

RAP 117.41 [CC 1.266]

INJ 2 LAT INJ Z LONG

-Z1.87 47.85

7.20 184.46

°22.73 2?.25

6.00 165./1

-Z$.0Z 7.76

10.12 150.45

CIIBIT 0(T(RNINATION ACCURACY

ST 1061.0 $R 197.Z S) ]aA.?

CRT -._]81CRS .9846 CST -.7941

LSA 1111.0 XSA 223.3 $SA Z6.2

(LI 1_75.0 [L2 106.5 ALF 171,07

L_UNCN 0_Y( NAY 19 196A FLIGHT TIN( 154.00 ARRIVAL OAT( O_T ?0 19_4

HELI O(ENTRIC CONIC

eL 151.37 LAL -.00

RP 107.56 LAP 1.54

NC 361.54R GL -14,_Z

PLAhlA[TC_(NT_I( CONi(

C] 15.725 VHL ).865

LNCN _ZNTH LKH TIN(

90.00 Z 12 47

90.00 15 57 lg

I00.00 _ 37 26

IO0.O0 17 15 16

JI0.O0 4 5] 26

llO.O0 18 15 4]

0ISTANC[ 457,050

LOt. 238.05 VL 26.358 GAL -5.99 AZL 9Z.17 HCA Z25.25 SNA 115.35 (CC .21849

LOP 105.28 VP 37.5]7 GaP 9.86 AZP 88.47 TAL 194.60 TAP 59.95 NCA 97.98

GP -8.]0 ZAL 123.41ZAP 162.60 (T) 534.19 ZA( 1_2.04 £I( 186.8_ ZAC 70,Z6

OLA 7.10 RAL 112.78 Rd06567.6 V(L 11.109 PTN Z.O6 VNP 6.718 DPA 14,49

L-I TIM_ lNJ LAT JNJ LON6 INJ R? Aac INJ A_NTH INJ TIN( PO CST TIN

_80.28 -25.21 5Z.Z6 332.17 106.69 Z 52 22 1780.5

4590.76 12.0(3 193.56 ]Z9.38 84.16 17 13 AO 3980.8

Z106.97 -_4._4 31._1 ]31.9_ 109.05 4 1_ ]3 1507.0

43Z9.31 12.96 174.58 328.89 6Z.83 18 27 25 37_9.3

1869.11 -16.96 12.65 130.72 111,85 5 14 35 1269.1

4139.93 15.30 158.76 327.44 59,14 18 24 45 35)9.9

IN¢ 2.166A vl 28.435

APO 152.73 vZ 35.232

(TC 266.4] CLP-164,65

OIFFER[NTIAL CORR(CTIONS NI0-COI, rR_[ (X(CUTION ACCU_IACy

TO( -.6936 TRA-I.219Z TC3-5.3296 6AU 1.1Z34 aG? 489_.6 aGR 373.7 983 170.?

NO( .1446 RRA .0175 RC5 -.3895 FAU .04_49 RRT .3998 _ .6043 RTF .8896

rOE -.4398 FRA .1620 f(3-2.3393 83P 14594 SG8 4?07.4 RZ3 .1013 NI3 .8699

60( .FOBS 6RA 1.2194 8C3 5.3435 rap -540 aG1 4897.9 $G_ Z_NS.8 TN4 Z.T_

RAP 119.85 ECC 1.Z586

INJ Z LAT INJ Z LONG

-20.?| 44.48

8.43 186.70

-_1.54 14.05

9.Z2 167.78

-23.75 4.96

11.29 152.13

CWBIT OETERNINATION ACCURACY

a! 114Z.9 aR 209.2 aS 3?2.5

CR1 -.1881CRa .9807 CaT -.8271

LSA 1189.Z _SA 219.1 asA 26.7

£L1 1157.0 £L2 94.9 ALF 170.69

LAU_CN 04T( MAY 19 1964 rLfr,4qT ?llme 158.00 ARRIVAL 0AT( OCI ZZ 196_

vl Z9.455

V_ 35.138

(LP-|65.56

ECC 1.2525

LNC_ AZNYN LN¢.H TIN[ L-; Xl_ INJ LAT INJ LON_ INJ R? ASC INJ AZ_YH INJ TIN[ PocaY TIR JNJ 2 L_ Y JNJ 2 LONG

90.00 Z 34 10 1330.J1 *Z_,J9 48°94 334,02 lOB.O) ) 13 O 173(3.1 -19.]2 41,28

90.00 15 5? 11 4619,18 13.15 199,83 $31._0 64.69 I? 14 JZ 4019,8 9.63 188,84

100.O0 ] 58 12 Z059,07 -Z3.19 Z8._4 333.85 109.4J 4 )Z 31 1459.1 -Z0.33 21.01

ID0.00 I? 15 $1 4386.06 14,0_ 176,?Z 311,13 63.36 19 Z8 37 3786.1 10.41 ]69.e?

IJO.O0 5 12 37 1826.Z0 -25._ 9.8Z $3_.51 113.19 5 43 3 1116.2 -_2.48 Z.28

110.00 18 I? 58 4171,19 18.60 160.36 3_9.9_ 59.88 19 Z? 28 3571.? 11.45 I]],81

DIFF£R(NT|AL CCWR(C?1018 NJ0-COt_M[ (XI[CuT|OI ACCURA(Y CIRSIT O[T(RNINATION &CCURAC¥

TO( -.?R34 ?RA-1.1053 T_-5.5340 8AU 1.1379 aGT 478_.4 _ 3?9.4 aG3 167.2 aT IZZ$.A aR Z20.9 $6 ]99.2

RO( .1508 RRA .0173 RC3_-.3309 FAU .04051 RRT .581| R_ r ._8_ RTF .8895 CR1 -.9266 CRS .9?46 CST -.6548

_O( -.4568 FRA .ZO75 F()-2.28_0 8SP 14794 aG0 4???.5 RZ$ .0871RI3 .8897 LSA 1190.2 N$& Z|0.7 SSA 27.4

80[ .?78] MA 1.1056 BC3 3._478 F$p -518 aGI 4?6?.2 aG2 313.5 TNA Z.S8 (L! 1242,5 (LZ 81.9 ALF )70.48

_LI(X(NrR[¢ CO_IC OI)rANC( 431.80_

RL 151.)? LAL -.00 LO_. 138.05 VL 14.Z_3 GAL -3.57 AZL 91.18 PICA 21d.50 SNA 114.94 (C( .ZZOIO INC 2.Z798

RP |O7.5d LAP 1.71 LOP 108,33 VP 37_498 GAP 9.91AZP 88.49 TAL 191.86 TAP 61.35 R_A 9?.44 APO 15_.44

RC 184.348 GL -1].44 GP -?.?2 ZAL IZ_.44 ZAP 183.64 [Ta 334.88 ZA( I)Z.05 [?[ 186.35 ZA( 71.08 [TC 165.87

PLAN_?O_(N?RI( _1C

C) 15.342 VHL ).917 OLA 3.89 RAL JI3.48 RAO 838?.8 t_[L 11.893 PYN _.08 VffP 8.828 OPA J4.67 RAP I12.31

ZO83



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL t 19641

LAUNCH 0ArE NAY 19 I964 FL|Ir_AT TIN( 158.00 ARRIVAL 0ATE OCT Z4 [964

N(LIO¢(NTRI( CONIC

IL 151.37 LAL -.00

mP IOT.$Z LAP l.e?

RE 166.367 GL -16,31

PLAN(T(_(;ENTRIC CON|C

C3 1S.02Z VHL 3.6•6

LNCN AZNTH LI_H TIM( L-| TiM( |NJ LAT

gO.O0 Z 53 56 ZZeI.$9 -ZI.I$

90.00 I5 3? 46 4639.05 14.18

100.00 4 19 1• 1011.34 -ZZ.J0

100.00 17 1? 6 4403,|3 |S.Z|

)|0.00 3 31 9 |•¢4.61 -14.?0

ll0.00 la ZO AA A203.91 1•.70

D|F¢[R(NTIAL C(_QR£Cr/C_g_5

T0[ -.R390 TRA -.9640 T¢3-3.•304 BAU 1.1533

R0( .1560 RRA .03•9 RC3 -.3910 FAU .038M

FD( -.4•46 FRA .1491 FC3-E.EZfE 81P 130t/

80[ .6533 6RA .9R47 BC) S.7438 F$P -310

DISTANt| 468.§4•

LOt. Z36.0S VL Z?.ZZ# GAL -3./3 AZL 9Z.3a HCA 231.74 }NA

LOP 109.?• VP $?.456 GAP I0.17 _ZP 68.51 TAL 181.11 TAP

GP *•.73 ZAL /1•.34 ZAP /64.6? [T$ 334.•6 ZA( 131.06 (T£

114.54 [(C .ZZIg0 ]NC 2.3823 vl Z9.415

67.65 RCA 96.g] APO 157o18 VZ 35.Z44

185.93 ZAC 71.89 [TC 265.37 CLP-166.45

OLA 4.79 RAL 116.Z6 RAD 656•.6 V[L 11.6•9 PTH 7.05 VHP 6.944 OPA ]4.74 RAP IZA.?8 (CC 1.247Z

/NJ LONG ZNJ RT AIC IN) AZNTH |NJ T|l,q_

45.•6 356.08 |09.30 3 33 S6

1_N1.|6 334.44 65.29 17 15 75

15.61 333.71 110.63 4 51 50

1•8,90 333.98 63.96 18 30 Z9

• ./7 334.34 |J4.47 6 I 53

167.41 $37.61 60.Z• 19 30 48

NZD-COt_S( £X[Cu•ION ACCURACY

SGT A837.0 SGR )85.6 SG3 164.3

RRT .5264 RRI r .5736 RTF .870•

S_ 4632.4 R23 .0743 RJ3 .6709

SG| 464).3 $;2 37?.8 THA 2.41

POCST TIN JNJ Z LATINJ Z LONG

|68],4 -t8.Sl $8,22

4059.0 10.85 19].Z0

1412.$ -19.09 18.10

3603.I JI.59 1•1.99

1184.$ -21.19 $$9.75

3605.9 13.61 155.69

(:_OIt O_T(RN|NATION ACCURACY

ST 13Z|.9 _ 231.5 S} 427.5

CRT -.9351CRS .9676 CST *.6801

LSA I393.6 NSA 202.0 $SA Z8.]

ELI ]340.3 [L2 6•.6 ALF I•D.4S

LAUNCH OAT( NAY J9 19Q4 FLI0#f TIN( 160.00 ARRIVAL 0ATE OCT 26 ]964

H(LJOC[NTR/C CONIC

RL 151.3• LAL o.00

RP 10?.51 LAP 2.03

RC 11141.351 GL -i?.09

PLAN[TOCENTRIC CON|C

C3 ]4.•7_ VNL 3,843

LNA_H AZNTN LNCff 7|N_

90.00 3 IS 6

sm.oo ]5 56 56

I00.00 4 AO A•

100.00 l• IS 55

JI0.O0 5 51 •

]10.OO le ZA 5

O|FF(RENT/AL CCI_R[CTJONS

TO[ °.917_ TRA -,65Z1 TC3-5.9036 BAU I.|M4

RO( .1611 RRA .0487 RC3 -.36|4 FAU .0_H306

tO( -,AGO• FRA .2906 FC3-_.1603 8$P 15_05

BO( .9315 6mA .6535 6C5 5.9165 rsp -Sll

O|6TANC( 4?4.274

LOL Z_6.03 ¥L 78.J64 GAL -Z._I AZL 92.48 H_.A 734°98 SNA

L(_ 1|3.01VP 37.416 GAP 10.43 AZP 88.58 TAL 169.37 TAP

GP -6.79 ZAL 114.11 ZAP 185.6d (T$ 354.48ZA( 13Z.08 (T(

124.15 (CC .71390 INC Z.4762_vl 79.435

64._5 RCA 96.36 APO 151.95 VZ 35.248

/85.57 ZAC •2.57 (TC 264.?7 CLP-J6?.AZ

OLA Z.86 NiL lZI.I8 RiO 6367.6 V[L il.669 PTH Z.03 VNP ?.065 OPA 14.?0 RAP 1Z7.Z6 ECC 1._431

L°/ T/RE /NJ LAY /NJ LONG /NJ RT A$C IN) AZNTH /NJ Tll,q[ PO C$T TIN /NJ Z LAT IN) Z LONG

7133._0 -_0.03 47.71 336.40 |10.44 3 55 Z0 1633.9 -1•.0• 35.29

4699.03 /5.40 Z00.38 33?.$0 65.94 17 17 15 4099.1 12.03 193,_3

1967.19 -_0.99 12.?0 336.01 |11,79 5 13 54 1367.2 -17.64 15.32

4440.99 16.33 161.16 336.85 64.61 IS 32 56 3641.0 J2.78 174.17

1743°93 -13.53 4.55 336.90 J15.54 6 2J J| 1]43.9 -19.90 357.29

4Z3•.01 18.80 164.34 335.51 60.91 19 34 47 3637.0 14.76 157.53

N|O-C(_XI_M[ (X_CUT_ON ACCURACY (3RB/T 0_TERNINATJON ACCURACY

SOT 490?.2 sr_ 39|.8 S03 16| .2 ST 1426.1 }R Z4J,5 $5 454.6

RRT .481| RRf .4860 RTF .672| CRT -.9748 CR$ .9594 CST -.9015

$G4t 4921.8 RZ3 .0639 RI3 .67Z3 LSA 1503.6 NSA 19Z.4 S}A 28.8

SOl 4911.0 $67 341.| THA 2.26 ILl 1445.t EL2 53.2 ALF 170.61

LAUNCH OAT( NAY ]9 J964 FLIGHT TIN( 161.00 ARRIVAL 0ATE OCT Z8 ]964

HELIOCENTRIC CONIC

IL 151.37 LAL °.00

RP |07._0 LAP 2o19

RC I•0.516 GL -1•.77

PLAN(TOC(NTRIC C(_IIC

C3 J4.600 VHL 3._11

LNCH AZNTN LNCH T|Nt[

90.00 3 40 AZ

90.00 ]6 0 36

IO0.O0 5 2 43

)00.00 ]7 ZI 15

110.00 6 IZ 3Z

)10.00 IS Z• S5

OIFF(R(NTIAL CONR(CYioN$

T0[-J.OOO7 TRA -.709Z 7C3-6.048Z BAU 1,163Z

RD( ,1661NRA .0597 RC3 -,36_T FAU .03311

TO( -.5067 FRA .3316 F_3-Z.08|• O}P 15555

80( 1.OI44 BRA .?J]• 8C3 6.0617 FSP -504

0/}rant| 4•9.965

LOL Z38.05 VL Z?.|0Z GAL -Z.Z| AZL 92.56 HCA Z38.23 SNA

LOP 116.76 VP 3?.375 GAP 10.69 AZP 66.65 TAL 187.6Z TAp

GP -6.4Z ZAL 110.76 ZAP 166.56 (T$ 334.02 ZA[ 132.10 [T[

IZ3.?T [CC .226J] _NC 2.5629 vl 29.435

65._5 RCA 95.79 APO ]51.76 v2 35.251

1_5._5 ZAC ?3.Z? (TC Z64,2Z CLP-|68.)?

OLA 1.46 RAL 174.ZZ RAO 656•.6 VEL ]1.66| PTH Z.05 YHP ?.183 OPA ]4.57 RAP JZ_.?4 [CC J.2403

L-1 TII_ JNJ LAT /NJ LONG IN) RT ASC |NJ AZNTN |NJ TIN( PC) CST TIN JNJ Z LAT JNJ Z LONG

1187.59 -18.90 39.76 340.94 111,66 4 37 9 1587,6 -15.82 $2.46

4•40.|4 16.93 203.07 340.38 66.68 17 ]_ 36 4140.I J3.23 ]95.95

1923.00 -19.84 19.91 340.54 |17.83 $ 34 46 1373.0 -16.58 1E.64

44•9.9• |•.45 163.51 339.95 65.34 16 55 55 3660.0 ]3.96 176.44

1704.46 -71.35 7.09 339.30 116.56 6 40 _? JJ04.$ -]$.60 354.96

4Z?J.Z? 19.92 166.37 338.65 61.63 19 39" ? 3671.3 15.98 159.47

N/0-COl_[ (x[CuT|ON ACCURACY OR_|T O(T(RN|NATION ACCURACY

SGT A975.3 S0R 397.9 SG3 ]58,3 ST 1540.4 SR 250.7 aS 48Z.!

RRT .A566 I;_ .4497 RTF ,8740 CRT -.9_69 CR$ .9503 CST -,919_

S0S 4991.2 R23 .0547 RI3 .6741 LSA 1622.9 xSA 152.7 SSA 29.4

SOl 4978.6 SGZ 353.7 THA Z,]0 [L] I$60.Z ELZ 39._ ALF l?O.B?

LAUNCH OAT( NAY 19 1964 FLIG#AT TIN( 164.00 ARRIVAL OAT[ OCT 30 J964

HELIOC[NTRIC CONIC

RL 151.37 LAL °.00

NP 107.49 LAP Z.3Z

RC 172.763 GL -16.37

PLAN(TOC(NTRIC CON|C

C3 14._13 VffL 3.610

LNCH AZNYH LNCH TIN(

90.00 4 3 44

90.00 16 Z 44

100.00 5 E5 •

]O0.00 I• 74 3

110.00 6 33 _6

It0.00 16 3Z 13

OIFF[R(NT/AL CORR(CTION$

T0(-1.O656 TRA -.55E6 fC3-6.1463 BAU ].1953

NO( .1713 RRA .0?10 RC3 -.38Z• FAU .03327

rO[ -._198 FRA .3•39 FC3-|.9644 69P 15718

BO[ 1,0990 BRA .53?4 Be3 6.160A FSP -492

0_S•_NC[ 483.6?8

LOL _6.05 VL 16.039 GAL -1.•3 AZL 92.64 #'hCA 241.48 SNA 1Z3.40 ECC .Z2_55 /NO 2.643? vl Z9.433

LOP 119.50 VP 3?;335 GAP 10.97 AZP 86.74 TAL 165.67 TAP 67.34 RCA 95.20 AP_ 151.60 v_ 55.233

GP -6.06 ZAL 107.33 ZAP |67.46 [T$ 333.38 ZA( 131./3 [_C 184.87 ZAC 73.94 ETC Z63.69 CLP-169.0!

0LA .06 RAL 127.38 RAO 6567.6 V[L I/.658 PTH Z.05 VHP ?.3Z• 0PA ]4.35 RAP 13Z.23 (CO 1.Z$89

L-/ Y/N( /NJ LAY /NJ LONG |NJ RT A$C |NJ AZNTH JNJ 71N( I_0 CST TIN IN) Z LA T IN) Z LONG

7147o53 -1•.76 36.8? 343.?7 ]|Z.43 4 39 Z? 15A2.5 -14.56 29.?5

4•B_,56 1•.65 _5.M 343,?0 6•.49 l• 27 26 4132.6 J4.4§ ]98.46

16_0.05 -16.69 I?.Z5 343.30 J13.?6 5 56 Z7 IZ80.1 -15.32 10.08

451_0.£Y |6.56 185.97 343.26 66.16 18 39 _3 5820.3 IS.Z0 178.83

1666.EZ -Z|.I? 359.?$ 34E.04 J|•.4g 7 1 IZ |066.Z -J7.32 352.?4

4306.6? 71.06 |68.S0 34_.01 6_.43 18 44 0 3•06,g |7.Z0 161.50

NI0*COUR_M[ (X[CUTZON ACCURACY OAR|? 0(JrI[RNINATION ACCURACY

$GT 30_.Z $GR 403.5 $03 J54.9 Sr J637.6 SR 259,7 aS 50?.]

RRY ,4170 RRF .4141 RTF .6?53 CRT -.9916 CRS .9401 CST -.9544

$G6 5046.4 RZ3 .04•7 RI3 .8754 L}A 1743.9 MSA 173o6 S}A 29.9

SG| 5033.1 $G2 365,6 THA 1.9_ EL] )6?7.6 EL? 3],2 ALF J71.16

Z06A



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

LAUNCH 0AT[ NAY 19 1964 FLIGHT TIN( |66.00 ARRIVAL 0ATE NOV | 1964

HELIOCENTRIC CONIC

RL 151.57 kAk -.0O

RP 10•,48 LAP Z.46

RC 174.190 GL -18.8•

PLAN[TOCENTRIC CONIC

C3 14.$11 VHL $.8]1

LNCH AZNTH LNCH TINE

90.00 4 Z7 13

90.00 18 5 1•

I00.00 5 A• 55

lO0.O0 l• Z7 I_

110.00 6 94 44

110.00 18 36 55

DIFFERENTIAL C(_IQRECTIONS

TO[-I.1•91 TRA -.3986 TCS-6.ZI40 eAU 1.Z085

ROE .1•64 RRA .08ZZ RE3 -.3742 FAU .0315•

r0£ -.5348 rRA .4133 rc3-1.8823 8SP 15940

SO[ 1.;922 8RA .39?Z 6C3 S.ZZ53 FSP -484

DISTANCE 491.551

LOL. Z38.05 VL 25.9•8 GAL -1.Z3 AZL 9Z.?Z HCA Z44.?Z SNA IZ5.03 ECC .28J24 J h_ Z.?J96 vl 29.435

LOP IZZ.75 vP 37.Z94 GAP II.Z6 AZP 88.84 TAL ISt.ll TAP 68.83 RCA 94.58 APO 151.49 vZ 35,Z57

GP -5.•8 ZAL 103.•8 ZAP 166.32 ITS 332.54 ZAE ISZ.I6 ETE 184.•3 ZAC •4.59 ETC 263.16 CLP-169.83

DLA -1.55 RAL 130.64 RAD 6567.6 VEL II.658 PTH 2.05 VHP •.468 DPA 14.06 RAP 134.72 [CC 1.2390

L-I TINt IN! LAT IN! LONG IN! RT ASC IN! AZNTH IN! TINE PC) CST TIN IN! Z LAT IN! Z LONG

Z098.9Z oi8.60 3A.Z9 546.•4 lIS.Z• 5 Z IZ 1498.9 -13,31 Z?.16

4828.4Z 18.•7 Z08.4] 54•.Z5 68.41 I• 2fl 43 4ZZ6.4 15.68 Z0].IO

1838,35 -1•.33 14.71 546.31 114.61 6 18 34 1238.5 -14.06 7.64

4962.02 19.•Z 188.56 546.85 67.06 18 43 !• 3962.0 16.43 181,50

|6Z9.4Z -19,99 337.54 345.0Z |18.3Z • Zl 54 10Z9.4 -16.05 350.64

4343.91 ZZ.ZI i70o78 345.61 63.3Z 19 49 Z0 3•43.9 |8.45 163.65

NID-COURS[ EXECUTION ACCURACY OI_SIT O[TERNINAT|ON ACCURACY

SGT 5090.5 _,R 408.6 SG3 151.9 ST 1•8•.1 SR Z68.0 SS 533.4

RRT .3885 RRIF .3796 RTF .8778 CRT -.9930 CRS .930! CSY -,9470

SG8 5106.9 R23 .0398 RI3 .8••9 kSa 1876.• MSA 165.5 ssa 30.1

$Gi 5093.0 SG_ 3•8.4 THA [.80 ILl 1806.8 [LZ 3J.4 ALF 171.53

LAUNCH DATE NAY 19 1984 FLIGHT TIN[ 168.OO ARRIVAL OAf[ NOV 3 1964

HELJOC[NTR]C CONIC

RL 151.3• LAL -.00

RP |07.4| LAP Z.59

RC 178.098 GL -l�.Z•

PLANE TO_(NTRIC CON]C

C3 14.834 VHL 3.815

LNCH AZHTH LNCH TZI_

90.00 4 SI 3

90.00 16 8 14

100.00 S JJ S

100.00 ]• 30 31

110.00 7 16 Z4

110.00 J8 42 3

DIFFERENTIAL CCIQRECT|_S

TDE-J.Z78_ TRA -.2|17 TC3-8._7S 8AU I.ZZ04

ROE .1821 iRA .0934 RC3 -.362J FAU .0Z988

FOE -.5478 FRA .4533 rC3-1.•6•5 8SP ]8130

80[ J.289! 8RA .2314 8C3 6.2381FSP -47S

01STANCE 497.004

LOL 238.05 VL 25.918 GAL -.72 AZL 9Z.79 PICA 247.9• _AA 122.68 ICE .23418 INC Z.•�l• vi Z9.435

LOP 126.00 vP 37.254 GAP 11.35 AZP 88.95 TAL 182.36 TA_ 70.33 RCA 95.95 APO 151.41 vZ 35.259

GP -5.52 2AL IOO.14 ZSP 169,I5 ET8 331.4• 2AE 132,20 ETE 184.50 ZAC •5.Z2 [TC 262.64 CLP-170.64

OLA -2.75 RAL 133.99 RA0 6387.6 vEL 11.863 P•H 2.05 VHP 7,6I? DPA 13.69 RAP 13•.20 ECC 1.Z408

L-] TIN( INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ Z LATJNJ Z LONG

2051.00 -15.46 31.74 350.00 114.02 5 25 20 145•.0 -12.08 24.69

48•1.•? I9.89 2II,Z• 351.04 69.42 1• Z9 Z5 42•1.8 16.91 205,86

1•98.•5 -I6.38 12.3J 349.55 1|5.36 6 41 5 1198.• o12.84 5,32

4605.28 Z0.83 191.28 350.65 68.07 I8 4• 36 4005.3 1•.68 195.91

1594.33 -18.85 355.47 348.23 I19.06 ? 42 59 994,3 -14.g3 348.66

4382.44 23.3• 173,I6 349.44 64.51 19 55 5 378Z.4 ]9.?Z 165,9Z

NIO-C_R_M_ EX[CUTI(_ ACCURACY CI_BIT OETERNINAT|ON ACCURACY

SGT 5143.6 $GR 413.3 SG) I48.8 ST I919.1 SR 276.0 SS 55•.1

RRT .3531 RRF .3461RTF .8803 CRT -.989Z CRS .9195 CST -.957!

SG8 5160.I RZ3 .0339 RI3 .8804 LSA 20]0.9 NSA 158.9 9SA 30.0

SGi 5145.7 SG2 586,Z TH_ 1.64 ELl 1938.5 EL2 40.0 ALF I71.90

LAUNCH 04rE NAY 19 ]964 FLIGHT TIN l[ 1•0.00 ARRIVAL 0ATE NOV S 1964

HELIOCENTRIC CONIC

RL !51.37 LAL -.00

RP 107.47 LAP Z.71

RC 177.986 GL -19.56

PLAN[TOC(NTRIC CONIC

C3 |4.O62 VHL 3.$55

LNCH AZNTH LNCH TIME

90.00 5 15 9

90.00 18 IJ 32

100.00 6 34 33

100.00 l• $4 A9

]10.O0 • 38 ZO

110.O0 18 4• 31

DISTANCE 502.63Z

LOt. Z3S.05 VL 25.858 GAL -.19 AZL 9Z.86 NCA 251.Z2 SNA IZZ.33 [CO .25740 INC Z,8604 vl 29.435

LOP 129.2_ VP 37.Z13 GAP II.86 AZP 89.08 TAL 180.60 YAP 71.8Z RCA 95.29 APO 151.37 v2 _5,260

GP °5.28 ZAL 95.44 ZAP 169.95 ETS 330.16 ZAE 132.24 ETE 184.30 ZAC 75.$5 [TC Z6Z.]3 CLP-!TI.44

OLA -4.14 RAL 137.45 RA0 6567.6 VEL 11.673 PTH Z.05 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ T|N[

2017.14 -14.34 29.35 553.48 114.68 5 48 46

49|8,54 Z0,98 ZI4,Z• 355.06 70.53 17 53 31

1761.00 -15.Z7 10.08 353.02 116.01 ? 5 54

4849.91 21.94 194.15 354.68 89.18 18 52 19

1561.30 -1•.74 353.54 551.86 IJ�.?] 8 4 21

442Z.38 Z4.5Z 1•5.68 553.51 65.40 ZO 1 14

OIFFERENTZAL CCIQRECTIONS HID-COURSE EXECUTION ACCURACY

TO[-1.3845 7RA -.0_7 TCS-8.Z05Z 8AU J,Z349 SGT 5208.4 SC.R 4I?.J SG5 146.4

ROE .1880 RRA .1038 RE3 -.3481FAU .02849 RRT .3232 RRF .31ZZ RTF .8861

r0[ -.5661FRA .4869 FC3-|.8598 8SP 18489 SG8 5225.1RZ} .0255 RI3 .886|

80[ 1.3972 8RA .1085 8C3 6.2150 FSP o479 SGI 5210.1 SG2 394.8 THA 1.49

7.?74 0PA 15.26 RAP 139.68 ECC 1.2446

PO CST T|N IN! Z LATINJ Z LONG

1417.1 -10.89 22.37

4318._ |8.1_ Z06.75

1161.0 -11.65 3.14

4049.9 18.91 186.64

961.3 -13.66 346.81

382Z.4 21.00 168.31

C_81T DETERMINATION ACCURACY

ST 2062.7 SR 283.3 SS 584.3

CRT °.9828 CRS .9115 CST -,9662

LSA 2156.9 HSA 152.9 SSA 29.6

ILl 2081.5 EL2 51.9 ALF 172,31

LAUNCH o_r[ NAY 19 ]984 FLIGHT TIN[ 172.00 ARRIVAL DATE NOV ? 1964

HELIC_[NTRIC CONIC DISTANCE 508.234

RL 151 .$7 LAL -.00 LOL 238.05 VL 25.•99 GAL .36 AZL 92.93 HCA 254.46 SNA 1Zl.99 [CC .24092 INC 2.9267 VI 29.435

RP 107.47 LAP 2.82 LOP 132.50 VP 57.172 GAP 12.18 AZP 89.22 TAL 178.85 TAP 73.32 RCA 92.60 AFt) 151.38 v2 35.Z60

RC 179.855 GL -19.•3 GP -5.0• ZAL 92.70 ZAP !70.73 [T$ 328.55 ZAE 13Z.28 IT[ 184.12 ZAC 76,47 [TC 261.64 CLP-17Z.Z3

PLAN_TOCENTRIC CONIC

C3 ]$.219 VHL 3.9010LA -5.51RAL 140.93 RAD 6567.8 VEL 11.688 PTH 2.06 VHP 7.941 DPA 12.77 RAP 142,|5 ICE 1.250_

LNCN AZNTH LNCH TINI[ L-I T|NC |NJ LAT IN! LONG IN! RT A$C IN! AZVTH IN! TIN[ PO CST TIN IN! 2 LAT IN! 2 LONG

90.00 _ 39 24 19•9.67 -13,26 27.13 357.18 115.25 6 IZ 24 1379.7 -9.75 20,21

90.00 IS 15 J2 4988.63 22.04 217.40 559.31 71.75 ]7 5? 59 4366,6 ]9.34 209.76

JO0.O0 8 58 9 1723.86 -14.IS ?.98 356.71 116.58 • 26 54 1125.7 -J0.52 1.12

JO0.O0 17 39 9 4893.8? Z3.0Z 197.12 358.94 •0.39 ]8 57 24 4095,9 20.14 189.51

]I0,00 8 0 Z8 1550,86 -18,70 351.78 355.31 IZO.Z? 8 25 5? 930.7 -JZ.56 345.12

JI0,00 ]8 53 2] 4483.84 23.S• 178.3A 357.80 66.61 20 7 45 3863.6 22,28 JT0,85

OIFr[R[NTIAL CORRECTIONS MIDoCOuR_ EYJECuTION ACCuRAC7 C_8|T O[TERMJNATION ACCURACY

TOE-1.4882 TRA .]773 TC3-8.0905 8AU 1.2410 SGT 5235,9 S(AQ 4_.4 $83 J42.6 ST ZI88,7 SR 29!,6 SS 600.9

ROE .19_4 RRA .1148 RC3 -,3285 FAU .02881 RRT .2889 RRF .2?9? RTF .8861 CRT -.9757 CRS .8991 CST -.9718

FO[ -.5738 FRA ,5532 FC3-J.5134 6SP 164]S SG8 5252.T R23 .0252 RI3 .8861 LSA Z283.2 NSA ]51.0 SSA Z_.8

BO[ I.A990 8RA .2J12 Be3 8.0993 FSP -454 SG] 5237,3 SGZ 402,4 THA 1.54 ILl 2207.] EL! 65.9 ALF I72.60

Z065



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH 0ATE NAY 19 ]964 fLIGHT TIN( ]74.00 ARRIVAL DATE NOV 9 1964

N(LIOC(NTFFiC CONIC

mL 15l.)T LAL -.00

nP lOT.40 LAP Z.gZ

RC |61.?D4 GL -19.80

PLAN(TO((NTRIC CCNIC

C) |5,T20 VHL ).985

LNCN AZNTH LNCH 711_[

90.00 4 5 40

90.00 18 19 IZ

IO0.DO ? Z! 45

IO0.OO 17 45 48

110,00 8 ZZ 31

110.00 18 59 30

01FFER(NTXAL COiI8((TIONS

7D[-1.5989 TRA .3877 TC5-5.9457 8AU 1.2800

lOG .Z058 RRA .IZ4? RC) -._O72 FAU .OZS05

F0G -.5847 FRA .5725 FC)-|.3797 8SP 16650

80( 1.6ll? M* ,4Of+ BC3 5.95]6 rSP -448

OlSTANC( 513.a0S

LOL 258.05 VL Z5._41 GAL .94 AZL 91.19 H(4 157.71 SNA 121.65 (CC .24476 LNC 2.9908 v] 29.455

LOP 155.75 VP 5?.|)Z GAP 12.51 AZP 99.38 TAL l?T.J0 TAP 74.82 +CA 9|.48 APO 15J.45 v+ 55.259

GP -4.88 ZAL 88.94 ZAP 1?1.49 ET$ 526.58 ZA[ 132.53 (T( 183.95 ZAC 77.09 [TC 261.16 CLP-175.02

0L_ °4.83 RAL 144.4T RAO 6567.4 V(L 11,709 PTH Z.0• VHP 8.1]? 0PA ]2.23 RAP ]44.6] (CC 1.256T

L-I TIN( IN] LAT XNJ LONG |NJ 87 49C |NJ 4ZNTH |NJ T]i4( PO C$T TIH IN] 2 LAT IN] 2 LONG

1945.06 -12.25 25.09 !.06 115.?3 • 36 5 1345.1 °4.69 14.22

5015.15 25.05 220.•5 3.77 75.08 J? 4Z 47 4415.8 20.51 212.69

1693.17 -15.21 •.Oil .60 117o06 ? 49 56 1093.2 -9.47 559.28

4742.95 14.07 Z00.Z3 5.41 T].?] 19 2 3] 414Z.9 21.34 ]92.49

1502.85 -15.74 350._0 559.15 IZO.?4 8 47 35 902.8 -]1.55 543.60

4506.04 26.T9 121.13 Z.31 •7.92 Z0 14 36 5908.0 Z3.55 175.A_

N|O-C(51,1RIM[ ()(I[CuTION ACCURACY OR•iT D(TERNINATION ACCURACY

S_,T 5279.2 SGR 423.0 963 ]39.4 ST 1310.9 SR 299.4 SS _14.3

RRT .2556 _ .2474 RTF .2893 CRT -.9636 (R$ .8695 CST -.9769

$C_ 5196.1 RZ3 .0194 R]5 .9894 LSA 2415.• N$A 144.4 SSA 27.7

$81 52_0.3 $I12 402.8 TNA 1.14 ELI 2338.8 EL+ T9.2 _LF 172.90

LAUNCH DATE NAY 19 1_4 FLIGHT TIN( ]76.08 ARRIVAL OAT[ NOV 11 J964

HEL|O(£NTRIC C(_41C

RL J51.37 LAL -.00

RP |07.48 LAP 3.02

RC 183.555 GL _i9.75

PLAN(TOC(NTR|C CON|C

C$ 18.500 VHL 4.04?

LNCN AZNTH LKH TIN(

90,00 6 _T 47

90.00 14 Z$ )0

IOO.00 T 45 J2

IO0.OO JT 48 4•

110.OO 8 44 31

llO.O0 19 5 57

DIFFERENTIAL CCWR[CT|ON8

TO(-|.?|•? TRA .•101 TC5-5.7417 BAU 1.2591

nO( .Zl)0 RRA .1339 RC3 *.285• FAu ;02355

rD( -.59_ rR4 .elO$ rC3-1.2434 86P 16804

40[ 1.7296 MA .6246 BC5 5.7497 FSP -441

OISTANC( 519.346

LOt, 138.03 VL 25._4 GAL ].53 AZL 93.05 _A 260.96 SIAA 121.53 [C( .24995 INC 3.0533 VI 24.455

LOP |$2.O0 VP 3?;09_ GAP |Z.27 AZP 29.32 TAL ]75.$• TAP 76.31 RCA 9].|t APO 151.55 VZ 55.154

GP -4.71ZAL 85,|8 2AP JTZ,Z| (T$)Z4.Z0 ZA( 1)Z.38 (T[ 183.80 ZAC 77.70 (TC Z6O.?O CLP-I?3.T9

0LJ -8.11RAL 148.03 RAO 856?.? V(L 1J.7_? PTH 2.07 VNP 8.304 OPA 11.63 RAP 147.06 (CC 1.2896

L-| T|_ IN] LAT |NJ LONG IN] RT AS( ZNJ AZNTH ZNJ TIN( PO CST TIN _NJ. Z LAT IN] Z LONG

Jgl5. T| -11,12 23,Z• 5.17 |1•.1_ • 59 41 1313.7 -7.7| 16,44

5015.8t 14.00 224.01 8.42 74.50 17 47 56 44•5.9 21.64 216.13

1893.93 -IZ.28 4.39 4.G• 117.46 • 12 56 1065.9 -8.$Z 357.64

47_.80 15.05 ;'03.45 8.02 73.13 19 8 37 4190.9 2Z.50 195,58

1478.23 -14,20 348.81 3.17 121.14 9 9 9 878.Z -10.64 34Z.26

4342.5t 27.26 184.04 7.01 69.34 ZO Zl 46 3949.4 14.79 176.2|

NIO-C_[ (X[CUT|ON ACCURACY CWS|T O(T(RHINATION ACCURACY

$GT 5317.5 $_q 424.• SG3 136.3 ST 2448.3 $R 507.1 S) 634.9

RRT .21_ _ .2J41 RTF .8935 CRT -.9536 CRS .8814 CST -.9412

980 5354.4 RZ3 .0149 813 .8955 LSA 2543.3 XSA 149.9 SSA 26.4

SOl 5516.5 $GZ 414.0 THA |.02 [LI 24•5.8 EL2 91.4 ALF ]73.17

LAUNCH O&TE NAY 19 1964 fLIGHT TII_[ ]T4.O0 ARRIVAL DATE NOV 13 1964

H(LI(XENTRIC CONIC

nL 151.$T LAL -.00

RP 10T.49 LAP 5.10

lC 185.342 GL -19,59

PLANCTO(ENTRIC CONIC

C$ ]7.220 VHL 4.150

LNCH AZNTH LKN TIN( L-I T1_ IN] LAT

90.00 6 51 34 188•.01 -10.48

90.00 I6 28 T 511•.55 14.98

100.00 4 6 21 1•51.32 -11.49

IO0.OO |1 54 Z 4839.48 25.97

llO.O0 9 • 12 1457.17 -14.13

liD.DO 19 12 40 4593.40 29.88

OIFf[RENTIAL CCmRI[CT|(_A$

70E-).8350 TRA .9502 TC3-5.4257 8AU I.Z143

RO( .Z239 RRA .1424 RC3 o.2_0 FAU .02|97

FD[ -.i06t FlA .45|8 F¢3-1.1044 86P 1_85

40( 1.8498 M4 .8820 8C3 5.4918 rSP -450

0ISTANC( 524.848

LOL, 236.05 VL Z5.•18 GJL 2.16 AZL 95.1] HCA 284.Z1 •Ha ]21.0| ((C .2_551

LOP 142.25 ¥P 37°050 GAP 13.24 AZP 89.•9 TAL 173.•Z TAP 77.65 +CA 90.33

GP -4.55 ZAL 91.4• ZAP 172.9J (TS 511.Z8 ZA( 151.43 (T( 165.66 ZAC 78.31

JNC 3.J148 V] 29.455

A PO 15|.89 V+ 35.286

ETC 260.25 CLP-|74.56

OL4 -9.32 RAL 151.60 RA0 •567.T VEL ]I.TT5 PTH 2.08 VHP 8.503 OPA 10.99 RAP 149.50 ECC 1.2414

IN] LONG IN] RT ASC IN] 42NTH IN] TIN(

21.6• 9.41 I1•.48 ? 25 0

ZZ?.4• 13.24 T6.0Z ]7 55 Z4

Z.92 8.88 117.79 6 35 39

Z0_.76 12.92 74.65 19 14 41

347.83 7.54 111.45 _ 29

187.06 11.91 70.88 ZO 29 15

_IOoCOU_SI[ [X(CUTION _CCUR4CY

SGT 5344.4 _ 425.6 $G3 133.1

RNT .1885 Nffl r .1816 RTF .89_3

SG_ 5361.3 R23 .0118 R13 .89•4

SGI 5345.0 $GZ 418.0 THA .87

POCST TIN IN] 2 LAT |NJ 2 LONG

1286,0 -6.44 14.67

451•.6 22.?; 219.46

1054.3 -7.64 356.20

4_39.5 25.81 198.76

45_oZ -9.47 34|.]5

5995.4 25.99 179.07

CIIBIT OETERNINA_|ON ACCURACY

ST 2562.3 $R 51_.0 S) 64?.7

(RT -.9451CR$ .4751CST -.9944

bSA 2657.1N$A 151.9 SSA 15.0

(LI ZSTg.5 (L2 104.0 ALF 173.36

LAUNCH DATE NAY 19 1944 FLIGHT TIN( 180.00 ARRIVAL OAT[ NOV 15 ]964

Pq[kIOCENTRIC CONIC

RL 151.$T L_L -.00 LOL Z_l.03 V_

RP tOY.50 L_P ).iT LOP 149.S0 VP

RC 117.132 GL -18.34 GP -4.4| ZaL

PLAN_TO_[NTR|C CON|C

C$ 11.281 _ 4,27)

LN(_ _2WTH LN(:_ TIN(

80.00 ? 14 52

90.00 18 $_ 2

1OO.00 9 $1 1

IDO.O0 17 5l $5

110.O0 I Z? 2?

110.O0 18 19 _1

01FF[N[NT|AL COIN_CTION_

YO_-1.8eOl TRA 1,0_l TC)-S.19110 8At/ 1,2703

ROE .Z)t3 _A ,148_ RC3 -,2517 [AU ,02098

FOE -.•180 FRA .•_15 _ -.9745 _gP 1?0|5

40( 1.8741 MA ].10_$ 8C3 5._)031FSP °423

O|Sydlt_[ 530.)09

Z5.573 GSL _.80 AZL _3.18 _,l_& 2•7.45 S_4 1Z0.70 (CC .Z5849

37.009 GAP J3.i3 AZP _9._8 TAk 171.89 TAP 79.35 RCA 89.50

77.?_ ZAP 173.5_ (T_ 317.69 ZA( 132.47 (T( 183.52 ZAC ?8,9_

OLt -IO.48 RAL 155.|_ RAO 851?.? VI[L 11.817 PFN Z.09 VHP 8.715 0PA 10.31

L-| 7114( 1NJ LAT |NJ LONG |NJ RT 49C IN] AZNTH ]NJ T|N( PO C$T TIN

II12.$3 -9.?1 !0._ 13.79 I1•.71 7 45 $4 IZ•Z.A

$|i?.$I ZS.i? I_O.N 12,21 ??,•1 17 59 g 4567.5

|8|8.?| -10,_0 J.S_ J_,24 !|2.04 8 5? 5T IOI6.?

At81,$f 28.tl 210,18 I?._| ?•,_5 19 Zl 3 4288.4

14_._ -13.52 348._ i!,14 IZI,?0 9 51ZT 840.0

4837.8_ 29,83 1_O.18 18._$ 72.44 21D 3• 5• 4057.9

N|O-COU#SI[ EXECUTION _CCURACY

SGT $3?$.Z 8DR 425.8 8G3 ]50.1

RRT .1543 RflF .1481 RTF .9005

SG4J S$9_.1 823 .0085 _]3 .9006

_| 53?5.• $GZ 420.? THA .70

INC 3.1755 Vl 29.455

4PO 15],90 ¥2 55.255

(TC 259.82 CLP-ITS.33

RAP 151.92 (CC 1,3005

]NJ 2 LAT]NJ 2 LON_

-•.J0 ]3.53

ZS.TI 121.86

-6.96 354.99

14.65 102.02

-9.23 340.20

Z?.15 182.02

ORBIT 0(T(RNINATION ACCURACY

ST Z•?0,5 SR 522.7 $S 659.5

CRT °.9555 CRS .4666 CST -.9871

L$A 2?65.2 NSA |54,5 $$A 25,5

ELI 2687.4 EL2 I]S.0 ALr I75.55



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH OAT[ NAY 19 1964 FLIGHT T|N[ 18Z.00 ARRIVAL 0At[ NOV ]1 1964

H[LI OC[kTRJC CC_IC 01STANCE 535.?21

RL JSJ,3? LAL -.OO LOL ZSB.D_ VL 25.51J GAL 3.40 AZL 93.24 HCA Z?O.70 SNA 120,39 [CC

RP 107.51 LAP 3,Z4 LOP 14a.75 VP 36,_| GAP IA.04 AZP 90.04 TAL 170.17 TAP 00.87 RCA

NC 18B,902 GL -1B._9 GP -4,Za ZAL 74.21 ZAP 17A.21 [TS 315.27 ZA£ I$Z._Z [T[ le3,40 ZAC

PLAI_T(X[NTRIC CONIC

C5 |9o550 VHL A.41g OLA -11.52 RAL IS6.62 RAG 6567.8 V(L 11.871 PTN 2.11 VHP 8.943 OPA 9.59 RAP IS4.55 [CC 1.5214

LNCH AZNTH LNCH Ti141[ L-I TIN[ gNJ LAT |NJ L_G IN| RT ASC |NJ AZNTN IN| T|141[ PO C$T TIN _NJ 2 LAT IN| 2 LONG

90.00 ? 57 30 il43.01 -9.17 19.18 11.27 116.91 8 B IS 1243.0 -5.48 12.44

90.00 19 3# 15 5111.50 26.36 Z34.55 25.19 79.Z7 18 5 12 461¢.5 14.62 2Z6.32

I00.00 I 55 I 1599.56 -J0.24 .70 ]7,?0 1JI.14 9 19 41 999.4 -6.39 354.0}

IO0.00 11 5 23 A937,5¢ 27.55 Z13.61 23.02 77,9Z 19 27 Al 4357.4 25.61 Z05.55

]10.00 9 41 6 1A16.91 -15.05 345.95 16.04 1Z1.69 10 11 53 826.9 -8.74 539.50

110.00 19 26 4t 4681.11 30.?0 193.37 22.13 71.11 Z0 It 51 408Z.6 16.25 185.04

0IFF[R[NTIAL CGNR¢CTION6 NI0-C(_J_[ [XI[CUT|_ ACCURACY CIq'B[T OET[RNINATION ACCURACY

g0[-Z.0889 TRA 1.3131 1C5-4.t752 BAU 1.274| _T 5399.5 $GR 425.Z 613 127.1 67 Z764.1 SR 330.4 SS 666.6

ROE ,1505 RRA .|S6Z RC5 -.2050 FAU .0|914 RRT .1196 _ .lJA6 RTF .9045 CRT *.9Z45 CRS .8613 CST -.9t91

F0[ -.6114 FRA ,731| FC5 -.1415 11P 17J34 S;E 5418,Z RZ3 .0057 RI3 .9045 LSA 2859,2 NSA 157,5 SSa 22.1

80[ 2.10_41MA 1.37_PO 8C3 4.8795 F$P -415 _r_J 5399.1 SGZ 4Z2.] THA .54 ELI Z781.6 [L2 125._ ALF 173.68

.Z6591 |NC $.2559 vl 29.435

81.62 APO 1_2.16 v2 35.249

79.53 [TC 259.41 CLP-|76._9

LAUNCH OAg£ NAY 19 1964 FLIG44T TIN[ 184.00 ARRIVAL OAT[ NOV 19 1964

H£LIOCENTRIC CONIC 016TARe[ 541.010

RL 111.37 LAL -.00 LOt. 11J8.05 VL 29.415 GAL 4.|9 AZL 95.30 PiCA 275.9A S#4A IZ0.09 [CC .16982

RP 107.52 LAP 5,Zg LOP 151,00 VP 36.916 GAP |4,4t AZP 90.13 TAL IM.47 TAP IZ,41 RCA 1?.69

RC 190°655 GL -1t,51 GP -4.16 ZAL ?0.73 ZAP 17A.71 [TS ._07.77 ZA[ 13Z.S5 [F[ |15.21 ZAC 80.14

PLAN[?O,CENTRIC CONIC

C3 Z1.099 VHL 4.519 OCA *|Z.49 RAL 162.04 RAO 6567.9 VCL 11.93_ PTH Z.IZ VHP 9.186 OPA 8.83

LNCH AZNTM LN_H fiN( L-I TJN[ IN| LAT IN| LCNG IN| RT ASC IN| AZNTH _NJ TIN[ PO CST TIN

90.00 7 59 19 IBZS.ZA -I.7| 18.34 2Z.83 IIT,O_ t Z9 41 1_21._

90.00 II 45 40 5Z10.15 16.96 230.|5 ZS.A7 80.98 18 II _0 4669.2

1OO,OO 9 JA IS I516.$1 -9.82 399.97 ZZ.Z4 111.37 9 40 41 966.5

100.OO le II 16 49t1.11 21.Z0 217.09 28.23 79.64 19 54 31 4386.2

I10.O0 10 8 | J4J1.13 -12.7A 345.47 ZO.51 J21,99 JO 3I 39 818.J

110.00 19 3A IO A727.53 51.49 196.61 Z?,4I 75°95 TO 52 57 A127.$

INC 3.Z964 Vl 19.435

APO 152.50 V2 35.24_

£rC 159.01 CLP-J?6.16

D|FF£RgNTJAL C(_RECTJCW_ NJO*COUN'S( [X[CUT_CN ACCURACY

TO[-Z,_Z03 TRA 1,1411 1C5-4.5Z91 BAU 1,2761 9GT 5419.5 $GR 413.8 $65 124.2

ROy o2610 RRA .|611 RC3 -.1717 FAU .01779 RRT .0143 RRF °OB0Z RTF .9081

FOE -.6591FRA .7754 FC3 -,75|3 8SP 172A5 3GO 5456.1 R25 .0052 R|3 .9088

BO[ Z,Z31Z _A 1.6495 IC3 4.5_26 F$P -407 SGI 54|9°6 $62 422.3 ?HA ,_B

RAP 156.7Z CCC |._466

IN| 2 LAT IN| 2 LONG

-5.D1 15.61

25.45 Z29,81

-5.96 353.52

16.41 200.71

-I.A2 339.03

29.24 188.13

CWSJT D[T£RN|NATION ACCURACY

ST 2845.6 SR 557.6 $5 675.9

CRT -.9165 CRS ,g570 CST -.ggJO

LSA 2939.7 NSA 161.0 SSA Z0.7

ILl 2962.4 [LZ 134.3 ALF 173.78

LAUNCH 0AT[ NAY 19 1964 FLIGHT Tf_q[ 18E.D0 ARRIVAL CAT[ NOV,2_ 1964

H£L_O_[NTR|C CON|C 01STANC[ _46.377

RL 151.57 LAL -.00 LOt. Z5t.05 VL ZS.AIZ GAL 4.94 AZL 93.56 HCA 277.19 SMA 119.80 [CC .27626

lP |07,54 LAP 5.J5 LOP 155._5 vP 56,195 GAP 14._5 AZP 90.42 TAL J6_.78 TAP 83.96 RCA t6.?1

NC 191.513 GL -1_.0t GP -4.0t ZAL 67.57 ZAP 175.30 [TS 300.93 ZA[ 13_.59 £T[ 185.17 ZAC 80.75

PLAN_.TO_£N TRIC CONIC

C5 12,112 VHL 4o165 _LA -15,37 RAL 165.57 RA0 6567.9 V[L 12.011PTH 2.14 VHP 9,449 0PA B.04

LNCH AZNgff Lfll_H TIN[ L-I g|N[ INJ LAT IN| LONG IN| RT A$C JNJ A_NYff IN| T|M£ PC) CS_ TIN

90,_0 I 20 12 1818.17 -8.40 17.76 Z7.45 117.14 g 50 30 1216,2

90,00 16 49 ZZ 5319.4_ 27.44 141.74 33.7_ IZ.72 1_ 11 _ 4719o5

100.00 9 )A $5 157_.21 -9.56 559.50 26.85 118.46 10 0 51 978.5

|_1,00 11 |? ;_ 5034°5J 11.74 7_0,59 )3,50 t1.41 19 41 37 4454.6

110.00 I0 17 5 1413.75 -12.58 545.23 25,05 12Z,05 10 50 _9 815.7

|10o00 19 4J 40 A77J._t 57.11 199.9| 31.76 77,79 2J I 12 417].9

|NC 5.3S74 Vl 29.435

APO 152.90 VZ 35.240

£1C 258.65 CLP-|?T.6Z

01FF[R[NTIAL C_tR[C?IONS NIO-C(X_RS( IX[CUT]ON ACCURACY

TOE-Z,)50? TRA 1.9393 YC5-4°1629 BAU 1.2745 SGT 5430.5 SGR 421.1 S¢5 IZ|.2

R0£ .Zl35 RRA .1¢_,7 RC3 -.1555 FAU .01141 RRT .0419 _ ,04_? Rfg ,91141

FOg -,6479 FRA .1175 FC3 -.6101 BSP 17165 S68 5446.8 RZ5 .0011 R|3 ,912t

BOg Z.317t MA 1.9463 BC3 4.1657 FSP -596 SGI 5430.5 SGZ 421.3 THA .22

RAP 159.09 £CC 1.3766

IN| 2 LAT IN| 2 _ONG

-4._9 11.04

26.|_ Z55.32

-5,68 352.06

27.25 212.10

-_.25 338.60

30,16 191._7

(_RB|T D[Y£RMINAT[ON ACCURACY

ST 2907.8 SR 54_.0 SS 6gO.O

CRY -.9091CRS .8_21 CST -.99_4

LSA 3001.5 NSA 165.1 SSA 19.4

[LI 2924.7 £L2 142.9 ALF 175._5

LAUNCH O&g£ MAY 11 1964 FLIGHT TIN[ 111.0(_ ARRIVAL OA T[ NOV 23 1964

Ht[LlC_(NTRIC CONIC DISTANC[ 551.G01

RL 151.57 LAL -.00 LOL Z_.05 VL 15,34_) GAL 5.73 AZL 93.42 H;CA 210.45 SMA 119.52 (CC .28331 IN(: 5.4192 vl 29.435

RP 107.55 LAP 3.31 LOP 15t.50 VP _4_,J44 GAP _5.45 AZP _K).62 TAL 165.10 TAP 15.53 RCA 15.66 APO 155.58 vZ 55.254

RC 114.094 GL o17.50 GP -3,96 ZAL 64.|4 ZAP 175.73 [T9 Z92,51 ZAl[ 152.61 [T( 113°07 ZAC !1.]6 [TC 251.30 CLP-178.39

PLAN(T_[NTRIC CONIC

C3 29.044 VHL 5.OO40LA -14.11 RAL 16_.59 RAO 6568.0 V(L IZ.]00 PTH _.17 V1HP 9.752 0PA 7.22 RAP 161.44 (CC 1.4122

LNCH AZNTH LN_H TIN[ L-! TIN[ IN| LAT |NJ L(_lG IN| RT ASC IN| AZMTH IN| TJN[ PC) CST TIN JNJ 2 LAT [NJ Z LONG

90.00 8 40 0 II11.t9 -8,13 17.A6 32.09 117.19 9 10 13 1212.9 -4.52 10.74

90.00 16 55 18 5568.95 27,tZ 245.32 58.97 _4.41 II Z4 47 4761.9 26.76 256.61

|OO.00 9 93 49 1574.72 -9.44 359._K) 31.44 111.49 10 ZO 4 974,7 -5.56 552.66

100.00 11 Z4 10 5081.35 79.11 Z14,07 _1.10 8_.19 19 41 52 4411.4 _7,95 _|_.49

I10.OO I0 45 15 1Ai3.77 -12.51 545.15 19.5t ]2_.05 I] 8 46 113.1 -8.25 538.60

1|0.00 19 49 I6 4816.06 52.77 L_3,ZZ 31.17 79.67 71 9 32 4216,1 30.99 J94.44

01FF(RENTIAL CCI_R(CTIONS NJ0-CC_JR_M[ [XI[CUTION ACCURA£Y _BIT 0[T[ffMINA TJON ACCURACY

TO(-Z.4179 TRA Z.1493 T¢3-3.7977 8AU |.Z?Z3 $G? 5441.0 Sr.,R 4J9.0 513 111.4 ST 1960.0 SR 35J.6 $$ 6t3.9

RO( .3017 RRA .1115 RC3 -.1195 gAU ,01514 RRT ,0112 RRF .011A RTF ,9174 CRT -.9030 CRS .8505 CST .9936

FO[ -.69_ FRA .1tll FC3 -._134 tSP J736_ S_E _d_1.1 R_3 .00_ R|3 .917d LSA 30_).5 NSA J68,6 $SA 1_.5

80[ Z.5062 BRA 2.1554 8C5 _.7999 F$P -519 SG] _442.0 SGZ 4J9.0 THA .05 (L] 2977.0 [L2 150.2 ALF t73.86

Z067



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1 19645

LAUNCH 041£ NAY 19 1964 FLIGHT TII_ 190.00

H£L]OC[NrRIC CONIC 01STANCE 556.745

RL ISJ.3? LAL -.00 LOL Z38.05 VL ZS.309 GAL 6.56 AZL 95.48 HC4 Z83.67 SNA

RP |07.57 LAP 3.58 LOP 161.75 YP )6.60) GAP 15.99 AZP 90.82 TAL 165.45 TAP

RC 195.?84 GL -]6.90 _. -3.87 ZAL 61.05 ZAP ]76.04 £T$ 28Z.40 ZA[ 132.62 {T[

PLAN(TO([NTR]C C(_4]C

C3 17.596 VNL 5.155 OLA -14.85 RAL 171.70 RAO 65_.| V[L IZ,205 PTH Z.|9 VHP

LNCH 4ZNTH LNCH TIN( L-i TIN( ]NJ LAT

90.00 S 58 40 4811.39 -8.ZZ

90.00 17 I 16 5417.53 Z6.09

IO0.O0 ]0 11 59 1875.81 -9.48

100.00 18 50 48 51Z9,34 Z9.5]

110.00 ]I Z J9 14)6,15 -IZ.74

lJ0.O0 18 56 5? 4859.76 33.Z5

OIFF[RCNTIAL CORR_CTJ(_IS

tO[-Z.6Z?9 TRA Z.5178 TC5-).4551 8AU ],Z67Z

RD( .3256 RRA .1665 RC) -.I076 FAU .0|389

F0[ -.6690 FRA ._0_4_ FC) -.4359 8SP 17445

80[ Z.6478 6RA Z.5851 8C_ 3.4)4? FSP *38Z

ARRIVAL CAT[ NOV ZS J964

]19.24 [CC .29101

87.]5 RCA 84.54

182.97 ZAC 8].96

]NC 3.48ZZ vl 29.435

APO 155.94 VZ 55.2Z8

[YC Z57.97 CLP-179.|6

]0.058 0PA 6.58 RAP ]65,18 [CC |.4542

]NJ LONG ]NJ RT ASC [NJ AZNTH IN] TIN( PO CST TIM IN] 2 LAT JNJ Z LONG

17.43 56.75 1]?.19 9 Z6 52 IZIZ.4 -4.5! ]0.?z

248.85 44.24 66.25 18 31 45 4817.5 IT.Z? 140.Z8

)59.37 )6.06 ]18.48 10 38 |5 9?5.8 -5.60 352.?Z

ZZ?.SZ 44.|Z 84.98 19 56 17 4529.5 28.50 218.87

)45.47 34.13 11|.99 1] 25 57 818.2 -8.4Z ]59.04

Z06.54 43.59 81.57 21 17 57 4Z59.8 51.73 197.64

N|D-COURS[ [XI[CUTJON ACCURACY ORBIT 0EY[RN|NATZC_ ACCURACY

SGT 5448.5 6GR 415.5 SG) ]15.6 ST Z998.1SR 357.5 S] 696.6

RRT -.0254 RRF -.0243 RTF .9220 CRT -.8976 CRS ,8487 CSY -.9946

668 5464.5 RZ} .DO07 RI) -.�ZZO LSA )091.6 NaA ]?Z.0 aSA 17.Z

aGJ 5448.5 sGZ 415.4 THA 179.89 ELI 3015.) [LZ 156.6 ALF 173.87

LAUNCN OAT£ NAY Ig 1864 FLIGHT TIN( 182.00 ARRIVAL OAT[ NOV 27 1964

N£LIO(ENTRIC CONIC 01STANCE 561.79Z

RL 151.57 LAL -.DO LOI. 138.05 VL Z5.159 GAL 7.44 AZL 9)°55 H(.A Z86.92 SI, IA 118.97 [CC .29944

RP 107.60 LAP 3.39 LOP 165.00 VP 36.76Z GAP 16.56 AZP 91.0) TAL 161.83 TAP 68.74 RCA 83.)5

RC 19?.452 GL -I6.Z? GP -3.79 ZAL 58.11 2AP 176.21 [T8 270.84 ZA[ 152.62 [T[ _62.88 ZAC 82.56

PLAN(TOC[NTRIC CONIC

C5 3J0.800 VNL 5.531 OLA -15.46 RAL |74._ RAD 65(_.Z ¥[L 12.318 PTH 2.12 VHP JO.)?O OPA 5.52

LNCN AZNTH LNCH TIN( L-| T|N( |NJ LAT |NJ LONG IN] RT AaC IN] AZNTH |NJ T|M[ PO CST T|N

90.00 8 16 6 J8J6.87 -6.35 17.67 4].36 117,16 9 46 22 ]216.6

90.00 17 7 45 5465.04 Z8.25 Z52.31 49.48 87.96 18 38 50 4865.0

JO0.O0 10 26 58 1591.45 -9.66 359.68 40.66 118.45 l0 55 19 981.4

100.00 18 57 34 5175.39 Z9.73 2)(3.83 49.41 86.76 ZO 5 49 4575.4

lI0.00 I1 18 Z| 1416.76 -l).05 345.95 58.66 12i,88 11 42 8 826.8

]J0.O0 ZO 4 40 490Z.85 53.63 Z09.84 49.01 85.50 Z] Z6 23 430Z.8

ZNC 5.547J v] 29.455

APO 154.60 VZ 55.ZZ0

ETC 157.66 CLP-179.95

OIFreR(NT|AL CCIIRECTIONa NI0-C(X/RS[ EXECUTION ACCURACY

TOe-].??O] TRA Z.9155 TC)-).0757 8AU 1.2586 aGT 5449.6 S_ 411.5 aG3 ]JZ.8

ROE .5461 RRA .|646 RC) -.0878 FAU .01Z68 RRT -.0636 RRF -.0606 RTF .9268

rO[ -.6798 FRA .9547 FC3 -.3586 8aP ]7507 SG8 5465.1 R23 .OOJZ R15 -.9268

go[ Z.?�Zl 8RA Z.9_OZ 8C) 5.0770 rap -574 461 5449.? aGz 4j0.6 THA ]79.?Z

RAP 166.09 ECC 1.5036

IN] 2 LAT]NJ 2 LONG

-4.64 10.95

2?.67 245.70

-5.79 555.04

28.97 ZE2.ZI

-8.74 5)9.50

52.57 200.84

ORBIT 0[TERN|NAT]ON ACCURACY

ST 5022.4 aR 362.5 S] 688.5

CRT -.8955 CR$ .8475 CST -.9954

LSA 3]16.0 NSA 175.1 $SA 16.Z

EL] 5059.7 ELI 16Z.0 ALF 173.87

LAUNCN OAr[ NAY 19 1964

HELI O([NTRIC CONIC

RL ]51.57 LAL -.00

RP 10?.SZ L4P 3.39

iC 199.099 GL -15.61

PLAN[YC_[NTRIC CONIC

C5 54,135 VHL 5.841

LNCH AZNTH LNCN TIN[

90.00 9 51 18

90.00 17 14 15

100.00 10 44 44

100.00 ]8 44 27

110.00 I1 53 17

110.00 20 12 Z)

FLIGHT TIN[ ]94.00 4RRJVAL CATE NOV 29 1964

0ISTANC[ 566.727

LOt. 238.05 VL 25.210 GAL 8.37 AZL 95.6] HCA Z90.J5 SNA |18.71 ECC .)0870 |NC 3.614] V] 29.435

LOP 168.14 VP 36.?10 GAP 17.]9 AZP 91.Z5 TAL |60.23 TAP 90.39 RCA 82.06 APO ]55.$5 vZ 35.Z15

GP -3.72 ZAL 55.34 ZAP 176.21ETS 258.61ZAE 132.60 [TE 182.79 ZAC 83.]6 ETC 257.38 CLP 179.Z6

0LA -15.98 RAL 177.51 RA0 6568.) VEL 12.470 PTH 2.26 VNP 10,75] OPA 4.64 RAP 168,37 [CC 1.5617

L-] TIM.I[ IN] LA? |NJ LONG JNJ RY ASC _NJ AZNTH IN] TIMe _ Ca? TIN |NJ Z LAT[NJ Z LONG

18Z5.28 -8.az 18.17 45.95 117.08 10 2 41 ]225.5 -4.9Z J1.44

5511.54 28.)2 Z55.70 54.69 89.65 18 46 5 4911.3 27.97 147.05

1591.46 -9.98 .25 45.ZZ 118.5Z 11 11 ]5 991.5 -6.12 355.59

5Z20.59 Z9.86 Z54.27 54.66 88.51 ZO 11 27 4620.4 Z9.55 Z25,50

1438.40 -13.50 546.64 45.15 ]21.71 11 ST 18 859.4 -9.Z1 340.17

4946.ZZ 33.91 215.1Z 54.40 85.42 21 54 49 4345.Z 32.91 Z04.0Z

OIFFERENTJAL CC_RECT/ONS

T0[-Zo9140 TSA ).Z978 TC3-Z.7281 BAU 1.2453

ROE .3705 RRA .1605 RC) -.0703 FAU .01144

FOE -.690] FRA 1.006Z rC) -.1901 8aP 1747]

8OE 2.9375 MA 5,5017 8C) 2.7190 FaP -564

MI0*COJR$E [xECUTIOIq ACCURACY _q'8JT OETERNJNATION ACCURACY

aGT 5444.8 SGR 406.8 SG3 1]0.2 aT )052.3 SR 566.6 S$ 689,4

RRT -.1012 RRF -.0967 RYF .9514 CRT -.8892 CgS .8464 CSY -.9960

aG6 5460,0 R23 .DO]0 R]5 -.9314 LaA 51Z6.I NaA 177.9 SSA J5.4

aGJ 5445.0 aGZ 404.7 THA 179.56 ELl 5049.8 £L2 166.8 ALF 173.84

LA_41CH OAT[ NAY 19 1964 FLIGHT TIN( 196.00 ARRIVAL OATE 0[C 1 ]964

H£L/OCENTRIC CON|C

RL 15J.37 LAL -.00

RP ]07.64 L_P 3.38

RC ZOO.TEa GL o14.84

PLAN[TO(ENTRIC CON|C

C3 38.Z85 ¥NL 8.187

LNCH AZN_H LNCH TIM(

90.00 9 47 8

90.00 17 ZO 50

]00.00 I0 59 18

JO0.O0 18 51 24

]lO.O0 |l 47 5

110.00 LIO ZO 5

OIFFER£NTIAL CC_'R[CTION8

T0(-5.0654 TRA 3.88?9 TC3-Z.4006 8AU |.ZZ_O

ROE .3883 RRA .1557 RC5 -.0551 FAU .OIOZ8

FO[ -.?016 FRA 1.0581FC5 -.Z)Z5 SaP ]75Z4

80[ 3.0809 8RA ).6911 8C3 Z.4011 FSP -557

01]TAN([ 571.53]

LOt. L_tl.05 VL 15.|61 GAL 9.37 AZL 93.48 NCA 295.39 SN4

LOP 171.48 VP 36.679 GAP J7.87 AZP 91.46 TAL 158.67 TAP

GP -3.65 ZAL 5Z.TZ ZAP 176.04 [TS _46.71 ZAE 132.56 EYE

118.45 ECC .51887 fNC 3.6840 Vl 29,455

92.07 RCA 80.68 APO IS6.Z2 V2 35.Z04

]8Z.70 ZAC 85.76 [TC Z57.]5 CLP 178.45

OLA -16.4l RAL 180.11RA0 65M.5 ¥[L J2.655 PTH Z.Z9 VHP 11.127 0PA 5.75 RAP ]70.65 [CC 1.6501

L*| TIN( IN] LAT IN] LONG IN] RT A$C IN] AZNTH /NJ TINE PO CST TIN ]NJ 2 LA T JNJ Z LONG

1836.33 -9.01 16.91 50.48 116.95 ]0 17 47 ]238.3 -5.35 11.]?

5666.19 18.18 158.89 59.82 9].50 ]8 $3 16 4956.5 28.17 150.31

1tO5.84 -10,44 1.O6 49.7) 118.J? 11 16 1 1005.6 -6.60 554.38

5184.11 19.89 137.53 59.94 90,15 ZO 19 8 4664.Z 29.60 128.73

]455.85 -]4.09 )47.56 4?,59 IZ1.47 IZ 11ZI 855.8 -9.82 54J.06

4988.7? 34,09 216.35 59,?4 97.52 21 45 I| 4586.8 35.54 207.]9

N|OoCOI_SI[ [XI[CuT|ON ACCURACY ORBIT 0[T[RN|NATION ACCURACY

$GT 5434.6 a_ 401.6 aG5 107,6 sT 5034.] aR 369.6 SS 691.5

RRT -.1424 RRF -.])48 R?F .9565 CRT -.8862 CRS .8465 CST -.9966

aG8 545].4 RZ5 .0008 RJ5 -.9565 LaA 3]_8.6 N$A 179.8 SSA J4.5

aGl 5456.9 aG2 59?,5 THA 179.59 ELI 5051.8 [L2 _70.5 ALF J73.81

Z068



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCH OAT[ MAY 19 ]9G4 FLXGHT TIN( J�g.00 ARRIVAL 0A T£ 0CC 3 L$64

M£LJO(:[_TRJC C(:_IIC

R_ |5|.3T LAL -.GO LOt,, 258°05 VL

RP 107.67 LAP 3.56 LOP 174.73 VP

R( 202.32? GL -_4.28 GP -3.39 ZAL

PLAN(rOC[NrR;C CON|C

C3 43,|?0 VHL E.570

LNCH AZNTH LNCH TiN[

90,00 I_ 0 44

90.00 IT Z? 53

I00.00 1] iZ 52

JO0.O0 18 5# 25

110.00 |1 59 45

110.00 ZO Z? 42

O|FFER£NT|AL-C_R[CT]ONS

TO[-5.ZZZ$ rRA 4.1055 TC3-Z.09Z$ 8AU i.ZO?8

RD[ .4235 RRA .1444 RC_ -.04ZE FAU .009|3

FD£ -.?JAZ FRA J.J]SS FC) -.JB)Z BSP ]7530

80( 3.|SO0 _tA A,1058 8C3 Z.09Z? rSP -380

DJSTANC[ 576.J79

25.115 GAL i0.45 AZL 93.76 NCA Z96.63 StAa ]t$.ZO £CC .53007 INC 3.7373 V! 29.453

36.639 GAP 18.61AZP 91.69 TAL 137.16 TAP 95.?9 RCA t9.19 APO IS?.Z! ¥Z 33.193

50.26 ZAP 175o70 [T$ Z38.02 ZA[ 152.49 [TE ]62.62 ZAC 64.55 iT? 236.69 CLP |1?.SZ

0LA -16.?? RAL |62.75 RAO 65641.6 V[L |Z.SZ? PTH Z.)4 VHP ]|.360 0PA Z.SS RAP IIZ.B? [CC l.?lO5

L-| T|M( IN| LAT |NJ LONG |NJ R? A6C ZNJ AZNTH ]NJ T|N[ P_ CST TiN JNJ Z LAT |NJ 2 LONG

]855.46 -9.55 |9._ 54._4 i|6.78 _0 3| 39 |255.5 -5.36 |5.|4

5539.78 28.18 262.16 64.86 9_.89 19 0 55 4999.8 28.28 255.50

16Z).74 -I|.OZ 2.09 54.16 117.96 II _9 36 |0Z_.? -1.20 355,39

5_6.?A 29.8A 240.6_ 64.9A 9i.89 20 26 52 4706.? 29.78 23J.68

|4?5.64 -|A.?9 348,67 51.17 |R[.|? 12 24 Z| 875.8 -10.56 342°|4

5027.A0 $A.17 Z|9.SZ G4.99 89.19 Zl _i 29 4427.4 }3.69 Zl0.31

N;O-COUR_[ E_rCU?JCN ACCURAC_ ORBIT D[T£RN]NATJON ACCURACY

SGT 5424.| S_ 5_.0 SG5 105.1 Sr 5026.5 SR 371 .4 S5 694.|

RRT -.|634 _ -.1738 RTF .9416 CRT -.8837 CR$ .8469 CST -.997|

SG8 5438.S R23 o(X)02 RJ$ -.9416 LSA 312i.9 NSA 16].0 SSA 13.6

9Gl 54_4.5 $_,Z 389.2 ?HA 179.Z3 ELl 3044.3 £L2 I ?Z.8 ALr 113.t9

LAUNCH OAT[ NAY 19 196& FL|G, HT TJMF. L_)0.00 ARRIVAL OAT[ OEC 3 1964

_[LIOC[NTRIC CONZC

RL ]51.37 LAL -.00

RP ]07.70 LAP 3.33

RC Z03,90? GL -!$,5J

PLAN£TOC[NTRIC CCN|C

C3 46.92¢ VHL 6.999

LI_H AZMlff L_H 1_

90.00 |0 13 0

90.00 17 Sa Zl

JOO.O0 |i 24 34

|00.00 19 5 E8

|]0.00 ]Z ]l l?

|]0.00 ZO 35 IA

O tFr[REN?ZA_ C_R[CrION9

TOE-$.5961 TRA 4,5465 TC3-1,9044 e&U 1.1905

RO[ .4523 RRA .1522 RC3 -.0315 FAU .D0199

FO[ -.73J| FRA J.|76| FC3 -.|4|3 8SP J?SSA

80( _.AISZ BR& 4.5464 8C5 1.804? FSP -545

0ISTAN¢£ SII0.AAZ

LCt. 239.05 VL 25.0Q9 GAL 1|.58 AZL 93.83 NCA Z99.66 SNA

LOP |77.97 VP 36. SP8 GAP 19.4Z" AZP 9|.9J TAL |55.?0 YAP

GP -3.S$ ZAL 47.97 ZAP |?S.22 ItS Z25.99 ZA[ 132.40 [T£

117.96 [CC .34245 INC 5.6549 V] 29.433

95,_ RCA ?7.56 AP@ ]58.55 VZ 35.|86

182.55 ZAC 84.95 £TC Z56.68 CLP |16.17

DLA -17o05 RAL J85.J4 RAO 651_1+B VEL J3.D50 PTH 2.38 VHP 12.037 DPA J,95 RAP 115.01 ECC |.BOSZ

L-] TIME JNJ LAT |NJ LCWG |NJ RT A_C |NJ AZNTN |NJ ?|N( PC) CST TIN |NJ Z LAT |NJ 2 LONG

1876.A0 -10.19 21.10 S9.$1 116.$6 10 44 16 1Z76.4 -6._4 1_.32

5641._ 28.00 2SS.21 69.79 _4.41 19 8 25 5041.7 28.52 256.56

|64_.A9 -1|.?| 3.3_ SB._J lJ?.?0 || 52 O 1045.5 -7.91 356.60

5347.87 29.71 24_.7A 69.93 9_.49 _0 34 $5 4?47.9 Z9.87 234.94

1A99.09 *19.81 349,98 56.2? 120.80 IZ 36 IT 899.| -]|.AI 543,.-4-0

5066.99 34.17 222.SJ ?0,|3 91°03 2] 59 A| 4467.D 33.9) 2|5.3B

M|0-CO_I_[ [vrC_|_ ACCURACY (_8[T O[1(Rff|NATION ACCURACY

$GT S4D?.2 9GR 399.9 SG3 I0Z.? ST 30|0.? SR 3?2.0 SS 697.7

RIfT -.2253 RRF -.2137 RTF .9467 CRT -.8619 CR$ .8476 CST -.9975

96_ 542|.2 R23 -.00_? R|3 -.9467 LSA 3107.4 NSA J9|.5 SSA 13.!

SG] $407.9 $GZ 379.8 THA !19.06 ELI 5026.5 [L2 174.4 ALF 173,76

L4UNCH 0Ar£ MAY 19 1964 F_IGHT Tilt| ZOZ.O0 ARRIVAL OAT[ OEC ? |964

H£L[OCEN IR|C CONIC

RL 131.31 LAL -.00 LOt. 233.05 VL

RP ]0/,13 LAP 3°ZB LOP Jg],_| VP

• C 203.45_ GL -|2.90 G_ -3._g ZAL

PLAN(TOC[NT_|C CONIC

C3 3_o733 VHL 1.A95

LNCH AZMTH LNCH TiM(

_0.00 10 Z5 59

90.00 ]? 41 lZ

|OO.OO JJ 35 22

lO0.O0 19 JZ 30

|10.00 12 21 43

liD,00 ZO A2 39

olrr[_[NrZAL C(_qR£CTZ(_A$

T0(-3.5_2 TRA 5,0_56 TC3-1.5_56 8AU |.144_

ROE .4623 RRA ,1|67 RC3 -.0229 FAU .006?9

FO£ -.7470 FRA J.Z4_Z FC3 -.|054 6SP |7482

80[ 3.5818 6RA 5.0250 8C$ 1.5359 rsP -55A

OISrANC£ 58A.963

ZS.OZ4 GAL 1_.91 _ZL 93.9_ NCA 30_.10 SNA

39.556 _AP 2D.3i AZP 9Z.I4 TAL ]54°50 TAP

45.83 ZAP i?4.$Z £rS 2|9.49 ZA[ 13Z.Z8 ErE

117.7_ ECC .35613 |NC 3.9171 v] 29.435

97.40 RCA ?5.60 APO ]59,65 VZ 35.]16

18Z.45 ZAC _5,5| [TC _56.50 CLP 113._9

DLA -1T.25 RAL 197,39 RAC 6569.0 VEL 13,308 PTH Z.45 VHP 12.564 DPA ]°04 RAP |??.Z4 ECC |.9|?2

L-| TiN( IN| OAT ZNJ _ONG IN| RT ASC IN| AZMTH IN| T_N[ PO CST T|_ |NJ 2 LAT IN| 2 LONG

1900.85 -10.93 ZZ.52 65.58 116,Z9 l0 55 39 1300,6 -1.31 ]3.7!

569|.83 Z?.16 268.15 ?4.59 95.65 19 15 54 508|.9 28.28 259;50

]9?0.49 -|2.50 4.77 62.76 i17.39 ]2 5 J| JO?O,3 -6.73 356.00

5587.45 29.51 E46.66 74.79 95.0Z 20 42 IT 4767.4 E9.89 23r.8_

1525,29 -16.5Z $51,41 60.46 120,56 12 4? 8 925.5 -|2.36 344.83

5i05.4; 34.06 2_5.6| 75.]S 9Z.B0 22 ? 44 4505.4 )4.09 216._6

NZ0-COURS( £X£CUTZCW ACCURAC_ _B[r OErERNiNATZO_ ACCURACY

SGT _385._ SGR 385.4 SG5 100.4 ST 2986.1 SR 3?l.Z $5 702.]

RRT -.2678 RRF -.2541RTF .9_18 CRT -.6805 CRS ._466 CST -.9979

3_ _398.9 R23 -._2| RJ3 -.9518 LSA 3084.5 NSA 16|.4 $54 12.4

SG| 5396.Z $GZ 369.3 THA I79.90 (LI 3004.0 (L2 115.1 ALF 173.7_

LAUNCH OAT[ MAY J9 |964 FLJG, HT 1IN| 204,00 ARRJVAL DAlE DEC _ JgGa

N[LIOC(NTRJC CONIC 01STAN_( 58_.85A

Rk ]5|.)? _AL -.OO LCI. Z)B.05 VL 24._N10 GAL 14.19 AZL 94.0! _A 306.33 5NA

RP ]07,76 LAP _,Z3 LO_ i84.4_ vP _4.518 GAP 21,30 &ZP 96.38 TAL |52.99 TAP

RC 207.002 GL -12.23 GP -$.45 ZAk 4).86 ZAP 113,9_ _TS 213.42 ZA[ 15_.1| (T(

PLAN(TOC[NTRIC CONIC

C3 63.606 VHL ?.988 OLA -J?,39 RAL J69.46 RAO 6569.2 ¥(L J3._? PTH

LNCH AZNTH LNCff T|M_ L-! T|M_ |NJ LAT !NJ LONG _NJ RT ASC !NJ A_lff _MJ t_M(

90.00 l0 35 39 1928.48 -11,76 _4.1_ 67.72 11_.95 II 5 48

90.00 |? 46 6 5720.13 27.46 E1_,89 ?9.24 97.20 !9 25 26

JOO.O0 1| A4 35 1698.93 -i5.37 _.40 66.90 116.99 12 |_ 14

]00.00 19 19 31 5425._2 29.25 249.4_ 79.46 96.46 20 49 56

!10.00 12 31 l IS54.]Z -17.50 35_.J3 64,58 119,84 lZ 5_ 55

JJO.OO ZO 49 55 5|42.49 53.92 228.49 BO,OJ 9A.50 22 15 37

O;rrER(NT_AL CC_RECT[O_S NI0-(OUIR_ (XI[CUT|ON ACCURAC_

T0(-5.7386 TRA 5°5!106 1C3-1.291A 8AU 1.1011 6GT $$60.0 $GR 376.? SG5 98.1

R0[ .5136 RnA .0979 RC) -.OIAZ rAU .0056J R_T -,3J|? RRF -°2964 RTF .9569

FOE -.1662 FRA 1.3J25 FC3 -.076] 83P 1?485 $_e 5373._ R_3 -.0033 R|3 -.9569

eo( 3.7137 8RA 5.5315 BC3 I.Z9|5 FSP -527 SGI 5561.5 SG2 357,9 THA |18,74

|!?o50 [C( .57|3_ JNC 4.0061 Y| 29.43_

99.31 RCA ?3.86 AP_ 16/.|_ v2 3_,|66

192.37 ZAC 85.0? ETC 256.34 CLP J74,97

2.49 V_P J3.1A9 DPA .|A RAP J79.37 £CC 2.050J

PO CST TIN iNJ Z LAT |NJ 2 LONG

1326.5 -8,11 |?.Z8

5!20,1 Z_.J? 262.30

|098.5 -9.65 399.99

4825.3 29.84 240.69

954.) -13.40 346.4Z

4542,5 34,|? 219.26

(3_B|T 0(TERN[NATI@N ACCURACY

ST 2958.] SR 369.2 SS ?09,1

CRT -.B797 CR$ .6_05 CST -.9962

LSA 3098.9 _SA 190.! SSA IJ.l

[L| 2915.9 £L2 174._ ALr 173.71

2069



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964J

LAUNCH OATC NAY 19 1964 FklG_r T[N£ Z06.00 ARRIVAL OATC 0£C 1! 1964

_[LZOC[NfRIC O_qlC

RL 151,3/ LAL -.O0 LOt. 13|.05 VL

RP 107,60 LAP 3,16 LOP 161.66 V?

NC 206.f17 GL -11,57 GP -).3# ZAL

PLAN_T_[NTRIC C(_IIC

C_ 73.424 VHL 6,569

LNCH AZNTH LNCff YllAl_

90.00 10 42 2

90,00 17 54 56

100.00 11 53 J4

100.00 It 26 26

110.00 12 3t I1

110.O0 20 57 O

OIFF[R[NTIAL CORRI[CTJ(_B_$

T0[-3,9339 TNA Q,O?&4 TC$-!.0_1 eAU 1.0_05

RO( .5Ae7 RRA .O?_Z NC) -.0L11FAU ,0049T

rOE -.?l/I FRa 1.319f FC) -.0515 BSP 1744_

60£ 3.971R (IRA 9.07141 8($ i,06411FSP -320

0|STANC[ 592,49?

24,938 GAL 15,6| AZL 94.10 HCA 309.56 SNA

36.479 GAP ZZ.40 AZP 92.62 TAL 151.74 TAP

42.05 ZAP 173,13 IT) Z08.45 ZA[ 131,90 [Y[

J1/,16 [CC .38830 INC 4.1053 vJ Z9.435

101,30 RCA 71.74 APO 162.8Z vZ 35.135

182,28 ZAC 66.62 £T( 256,20 CLP I?4,01

OLA -17.47 RAL 191,$? RAO 8599°4 V[L 13.956 PYH Z.S5 YHP 13,801 0PA -.75 RAP 161.43 [CC 2.2094

k-I TIN[ JNJ LAY INJ L_ INJ RT A$C _NJ AZNTH INJ TIN( PO C�T TIN ZNJ 2 LAT XNJ 2 LONG

1859.00 -12,66 ZS,�J ?1.74 115.54 !I 14 41 1359.0 -9.JZ I�.0Z

57_6.3Z 21,|Z Z?3,A8 83,?1 98.46 19 30 55 5156.3 20.01 264.93

ITZ_.Z6 -|4,_1 8,|9 70.91 1|6.55 12 ZZ 5 11Z9.3 -10.64 1.3_

5461,28 28.8A _S_,_ 04.01 97,9J Z0 $7 _0 4981,5 29.72 Z43,36

1589.29 -19.59 ]5A.94 $8._9 119,24 13 f 37 995,3 -14,51 348,1_

S|78,D3 3),?O 231.24 8A,69 90.11 22 23 18 A579.0 34.18 222.03

N|O-COl_[ [XI[CUTJON ACCt_QACY Cl181T DET[RNINAT]GIq ACCURACY

• ;T 53_10.3 _ 56_.8 $G) 96.0 ST Z�ZA.9 )R 365.9 S) 710.3

imT -,3583 Rift' -,3)gll RTF .9GZO CRY -.8796 CRS .8527 CST -.9984

S¢4 5349.Z R_$ -.0114# RI) -.9619 LSA 3028.? NSA ltd.! SSA 11.1

_I 5132.0 9f*Z 345,4 THA 178.59 CLI _942.6 [LZ 179.0 ALF 173.70

LAUNCH DAY[ NAY 19 1_Nt4 FL|_Y TIN[ Z08.O0 ARRIVAL OAT[ O[C 13 1964

tAI[LIOC[NTRIC CONIC

RL 151,3? LAL -,00

RP IO?.95 LAP 9.09

RC ZJO,010 GL -10,8_

PLAN_TOC[NTR|C ¢_IC

C3 64.94? VHL 8.ZJ_

LNCH AZNTH LNCff T|IAI_

90,O0 IO 49 ?

90.00 19 I 92

IOO.OO IZ O 18

tOO.DO tR 33 _Z

J10,00 1Z 46 14

110.OO 21 3 55

0IFF_R[NYZAL C(_iBR[CT|ONS

T0[*4.1444 TRA 1.9851 YC) -,8933 BAU ,_NIZ8

no[ .5610 RRA .041Z RC$ -.0079 FAU ,00104

FOE -.81E7 KNA 1,4798 FC3 -.O1J0 8SP J?4_l&

gO( 4.1850 MA $.$853 9C3 .8954 FSP -314

117.0F £CC .40TZ4 IN¢ d.Z094 VI 29.435

103,40 RCA 69'.39 APO 16A.75 vZ 35.143

IBZ.Zl ZAC 87.15 [rc 756.09 CLP 173.00

0ISTANC[ 5J5.73?

LQ. 2341.05 VL Z4.898 GAL I?.21AZL 94.21NCA 31Z.78 _A

L(_ 190,91 VP _$,440 GAP Z_._3 AZP _.Be T_L J S0,8Z TAP

GP -3.34 ZAL 40.41 ZAP I?ZlZ5 £YS _4.36 ZA( J_],64 [T£

OLA -17.48 RAL 193.12 RAO 69t_.? ¥[L 14,363 PTH Z.81 VHP 14.S_ 0PA -1.62 RAP 163.49 £CC Z.3960

L-; T]N_ INJ _AT INJ L_G INJ RT A$C |NJ AZNTH |NJ T]IA( PO C)T TIM INJ _ LAT INJ _ LONG

1_92._ -I)._Z _7._6 7S,61 115.07 1_ ZZ 19 1392.1 -10.13 zo.9z

5?_O.17 Z_.?S ZTS._O 8?.99 99.62 19 38 Zz 5190,2 z?,82 2$?,39

1Y_,38 -|5.)1 10.14 ?4,7? 115.99 12 29 40 1162.4 -11,69 3.22

5495.11 Z8,$1 25A.53 88.33 99.06 21 4 5? 4895.1 29,56 245.66

1618,48 -19.64 356.89 72,44 118,56 15 15 13 1018,5 -15,67 350,02

5211,90 3_.4Z Z3),84 8_.16 97.6Z ZZ _0 46 4611.8 54o12 224.6?

N|O-COUR_M[ (_I[CUT|ON ACCURACY (_q'8|T D£T£RNINATJON ACCURACY

_Y 52_6.4 $C_' 382,8 $G) 93.9 ST 288?.6 SR 361.3 SS ?30.2

R_T -,40|7 RRF -,_4_ RT_ .9868 (RT -.8601CR9 .8354 C)r -.9997

5r,4_ 5_08.8 RZ) -.0063 R15 -,9668 LSA Z995.2 NSA 175.1 $$A 10.3

$G] 5298.4 $GZ 33_,1 THA J79.4Z £L| 2905.Z £L2 170.5 ALF I73.69

LAUNCH oAr£ NAY lg 1964 FLIGHT TI_ ZlO.O0 ARRIVAL DATE DEC J5 1964

H[LZ(XENTRIC CONIC

RL 151,37 LAL -o00 LOt. Z35,05 VL

Re J0?._? LAP $.O0 LOP 194.14 VP

R¢ _11.461 GL -10.Z8 GP -3,30 ZAL

P_AN_YC_(NTRIC CONIC

C3 98.637 VHL 9.942

LNCH AZNTH LNCff TII_

90.00 l0 54 5Z

90.00 16 9 AZ

100.00 JZ 6

100.00 19 40 9

110.00 12 52 I

110.00 21 10

OIFF£R[NTIAL CCWR(CTICN$

T0¢-4.$_ TRA ?.30641TC_ -._1105 8AU .8992

• 0¢ .$1641RRA ,OI45 N¢$ -.OO5) FAU .00154

r0£ -.6403 rRA 1.5179 re) -.0135 85,P I1_S38

60£ 4o4125 MA 7.30_ BC3 *M09 F)P -306

01$;ANC£ 598,478

24,059 GAL 18,97 AZL 94.$3 HCA 316.01 SIAA 116.8? £CC .4284? JNC 4.32?0 Y] 29,_35

36.402 GAP Z5.01AZP 93.12 TAL 149,62 TAP 105.63 RCA 66,80 APO 166._5 v2 59,132

_9.93 ZAP 171,Z8 £T$ Z00.94 ZA£ 131,30 £T£ JSZ.J_ ZAC 87,67 £TC 256,00 CLP 171.93

OLA -J?,4Z RAL 194,70 RAO 85_9,9 V£L 14,838 PYH Z,68 VHP 1_.354 DPA o2,47 RAP 193.46 £CC Z.6266

L-I TIN( |NJ LAY |NJ L_ |NJ RT ASC INJ AZMTH _NJ T|M£ PO CST YAM INJ 2 LAT JNJ Z LONG

Z0Z?.4_ -14,$3 2_._? ?9.30 114.52 I1 20 39 1427,5 -ij.20 22.97

5821.42 29,39 278.11 92,05 100.67 J9 45 43 5221,4 27.$9 26_.65

1791,60 -16.35 iZ,Z4 ?B.d? 115+30 I_ 36 4 1197.6 -12.60 _.25

5529,5| 28.25 ZS6.80 92.43 100.21 21 12 15 A926.5 29.3? 246,18

1653.57 -20.?S 359.S)8 76.15 117.79 13 19 42 10_3,4 -16.66 $52.00

5_43.51 35.11 Z)t.Z7 93.3_ 99.03 _ 3T _9 4643,5 34.00 _27,14

N|O*COU_:_[ [I{J[CUTICIq ACCURACY ORBIT O£T£RNINATION ACCU4_ACY

$GT 5258.Z $(,N )55.8 SG3 91,9 ST 2845.1 SR 355.5 SS Y44.9

R_T -.4473 RRf" -,4290 RYF ,971| CRT -.8810 CRS ,8582 CsY -.9968

$_1 5Z70.5 RZ3 -o0060 RI$ -.9713 LSA Z95?.4 N)A J?J.4 SSA 9.9

$01 52_O.7 $¢Z 310.1 THA 178.Z6 £LI 2862.4 [L_ 167.2 ALF 175.?O

LAUNCH OAT£ _AY 19 i_N_4 FLIGHT TIN[ ZIZ.O0 ARR/VAL 0A ?( DEC 17 1964

_q[LIO¢£N?RIC COLIC 0[ITAK[ iO0.)9!

RL 151.$7 LAL -.00 _GI. _JAI,0S VL _4.t_3 GAL _1.9_ AZL 94.46 HCA 319.13 S/AA 116.69 £C¢ .d5235 INC 4.4591 vl 29.455

RP IO?._N) LAP £.91 LOP 1_7.37 yP _NI._ GAP _.57 AZP 93.3_ TAL 149.79 TAP 108,02 RCA 63.90 APO 169,47 V2 35.120

RC _1Z.93_ GL -9,8$ GP -3,Z8 ZAL 37.64 ZAP I?O._Z £T9 19_.05 ZA£ 130,89 £T£ 18Z.04 ZAC 08.17 £YC Z35.93 CLP 170.77

PLA_T_I_[NTRIC ¢_|C

C) 115.$98 _ I0.?SI DLA -17,30 #AL I_N_.O_ RAD _570._ V(L 15.396 PTN 2.75 VHP 16.286 DPA -3.30 RAP 187.36 [CC _.904]

LNCH AZMTN LN(H T|I_ L-] TIM_ INJ LA? INJ LONG INJ RT ASC INJ AZNTH JNJ I|14[ PO C$? TIN INJ 2 LAT INJ Z LONG

• O,OO 10 $9 14 _4.98 -15._8 31._'_ 9_.81 113.89 11 5) 39 1464,9 -IZ,3_ 25,1S

00.OO 18 15 Zl 5841,?1 26.O1 280.09 95.85 101.410 19 52 58 5249,? 2L35 271 ,66

1(30.00 IZ 10 95 1894.97 -17,45 14.48 8|,99 114.68 !_ 41 10 1_34.? -13.94 7,41

100.00 19 48 48 5555.19 27.89 _51.85 98._7 |01,Z$ Zl 19 23 4955.Z 19.15 230.2_

110.00 IZ 59 t0 1669.?_ ozl.90 J.J9 ?9.60 !16.93 |3 Z) "0 1088,_ -18.11 354.10

110.00 _1 17 _ 5_7_,83 5_.78 _t0,49 9_.35 JO0,_O _ 44 55 4671.8 33.85 ZZg.4Z

OIFF(R[NT|AL C(]Q_CY/(_tI_ N|0--C(_N_M[ _X(CUT|(_I ACCURACY ORBIT 0£T(RNINA T]ON ACCURACY

Y0(-4.6L_OZ TRA 7.9_NI4 YC) -,516_ 8AU .?_189 $GT 5215.8 _R 340.9 SG3 90,0 ST 2801.8 )R 348.6 SS ?64,0

R0( .6545 RRA -.01_0_ RC3 -.0041 FAU-.00010 R/IT -.493? RRF' -,475_ RYF ,9?59 CRT -.8850 CRS .$621 CST -.9990

rO£ -.8?3? FRA i.871E F¢$ °0007 8SP 17160 $C_ 5227,5 RZ3 -.0095 R|3 -,9?50 L)A 2920oZ N)A 166.? $$A g,4

80[ 4.6663 8RA 7.9984 8C_ .5165 _$P -_O0 $6| 5218.? $61 303.3 ?HA 178.10 (LI 2010.? £L2 J62.? ALF 173.71

20?0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL l, 1964

_(LIO((NTRIC CONIC 0|$TANC( 601.9|6

RL |$|.$? LAL -.00 LOL. Z$8.O5 YL Z4.?69 GAL ZS,|I AZL 94,61H(A J2Z.45 JkqA 116.5J (CC .41g$0 iNC 4.6095 ¥1 29.435

RP J07.P4 LAP Z.SJ LOP Z00.59 vP 30.331 GAP 28,35 AZP 93.66 TAL J88.14 TAP 110.59 RCA 60,67 APO J72.36 V2 3S.|O 7

RC 214.)62 GL -9.0) GP -5.23 ZAL 16,54 ZAP 169.04 (T$ |95.56 ZA( |50.3T ET( 181.95 ZAC 66.64 (TC 255.88 CLP |G�,$Z

PLAN_TO((NfRIC CONIC

C3 J35.327 VHL 1J.876 OLA -|7,1| RAL 197.)0 RA0 65?0.5 V(L 18.052 PTH 2.0_ V_P |?.347 OPA -4.08 RAP J_9.|? (CC 3.2436

LNCH AZMTH LN¢N Tll4( L-| T]_ JNJ LAY IN| LCNG |NJ RT A$C IN| AZMTH |NJ T|M_ I_ (ST T|M ]NJ Z L4T JNJ 2 LONG

_.00 11 2 |0 _104.|4 -|6.74 34.61 66.00 113.17 11 5T 14 1504.1 -|3.4T ZT.AT

90.00 18 22 9 5674.64 25,16 281.84 99.37 102.10 ZO 0 3 52?4.6 ZP,II 2T5.47

so0.00 i2 13 4! )07)o)_ -16o30 )6.BA 85.29 )13.90 )2 44 54 IZT5.4 -15.12 9.69

100.00 19 53 |9 5560.63 ZT.S4 260.66 99.82 102.12 21 26 20 4960.6 20.95 252,|4

I|0.00 J5 0 le 1727.41 -23.04 3.51 83.03 115.98 15 29 A 1127.4 -19.56 556.3!

JJO.O0 Z| 23 13 $29_o36 32,43 240.46 101.O0 101.44 Z2 5J 32 459_,4 33,67 23|.47

O|FFERENTIAL CCItRI[CTIOhL6 MI0oCOU_IMF- (YJ[CUT|OI ACCURACY _OIT 0(TERMINATiON ACCURACY

TOE-d.4#6! rRA 8.T9_O TC3 -.$69T 8AU .6739 SGT 51&11._ $6R 342.3 $G3 88.Z ST 2755.Z SR 540.7 $S T8_.6

RO_ .0_4_ RRA -.0820 RE3 -.0039 FAu-.OOffOZ RRY -.340J _ -.5217 RTF .9_00 CRf -.8856 Cm$ .8664 C)T -.P_�l

FOE -.9122 FRA 1.7867 FC3 .0126 BSP 17191 )G0 3180,1RZ5 -.PlOt 813 -.9799 LSA 2881.2 NSA 161.l $SA 0,8

BO£ 4.9451 MA 8.7532 8C3 .3698 FSP -295 SGI 91?Z.1 SGZ 28T.9 ?HA 177._5 EL! 2T?I.? EL2 |57.3 ALr [T5.75

LAUNCH OAT( MAY 19 1944 FLIGAqT TiN( 215,00 ARRIVAL 0ATE 0£C 21 1964

HELJO(ENTR)C CON)C

RL 151.37 LAL o.00

RP IOY.#I LAP Z.70

RC ZI_.??O GL -8.42

PLANIETO((NTRJ( CONIC

C5 |6_.766 VN_ 12.720

LNCH AZNT_ LNA:H T_N(

_O.O0 |I 3 3_

• O.O0 |6 _8 43

|00.00 J2 IS J7

100.O0 1_ 5_ 39

llO.OO 13 2 21

|10.00 21 2_ S

01$TAP_:( e02.Z34

LCt,. 23_,05 VL 2a.?S? GAL 25.56 A2L _4,?_ I"K:A 325,6? S_AA IJ6.35 [CC .50979 INC 4.78)6 vl 29.4)5

LOP _03.85 VP _._? GAP 30,40 AZP _3.9_ TAL 141.24 TAP 113.40 RCA 5T.04 APO 175,5T V2 5_.095

GP -3.19 24_ 35.64 ZAP 167.74 ET$ 193.40 ZA( |29,73 (f( |81.86 ZAC 89.08 (TC 2§5.85 CLP 168.|6

OLA *16.85 RAL 198.Z_ RAO 691"0.8 V(L 16.825 PTH 2.91 VHP 16.563 OPA -4._1 RAP 19'0.67 ECC 5.6626

L-_ T|M( |NJ LAY IN| L(_t_ |NJ RT AS( JNJ AZNTH JNJ TiM( POESY TIM IN| 2 LAT |NJ Z LOnG

2|45.09 -|7._2 37,13 69.13 112.37 11 39 16 1545,1 -|4.64 29°90

407._0 Z).$A 305.39 102.57 103.07 i8 36 50 7.7 26.89 29T.0?

1913.5_ -1_,51 )9.33 ¢8,35 ||3.04 12 47 |1 1315.6 -16.3| |Z.Qe

5_1D2.46 Z?.Z| Z8Z.Z| 103.05 102._7 21 33 2 SO02.5 28,71 253.73

IT65,16 -24,18 5._5 56.15 114._4 13 31 47 !166.2 -20.61 556.62

5322.86 32.11 242._2 104.3| |02.42 ZZ 5? 48 47_2,7 33.48 2_5.26

_81T D(T(RN|NA_JON ACCURACY

ST 2705.6 SR 531.9 $$ 816.5

CRY °.8889 DR) .87|4 (ST -.9995

L$A 284|.5 MSA J54.9 $SA 8.2

ELI 2T21.9 EL| 151.2 ALF |75.?6

01FFERENTIAL CC_tR£CTION$

T0(-5.Z025 TRA _.57_ T¢3 -.2395 6AU .5181

RO( .7341 RRA °.1||9 RC3 -.0043 _AUo._OA5J

FDE -.95?3 FRA 1,9J65 FC3 ,023J BSP |?105

ODE 5.Z54_ _A 9.5?65 Be5 .2396 KSP o289

NIO-C, OIM_N[ (ZlECuTJON ACCURACY

_t 5117.1 $G41 335.9 SG5 86.5

ART °.5861 RRf" -.9662 RTF .9837

$_8 _|ZS.J RZ3 -,0123 R13 -.9836

)GI 51_0.9 S_2 272.0 THA 177.79

CAUNCH OAT( NAY 1_ 1_64 FLIGHT TIN( 210.00 ARRIVAL DATE 0EC 25 1964

_(_|O((NTRIC CONIC

_ 1_1.57 LAL -.00 LOt. 25_.05 VL

RP 106.02 LAP 2.5¢ LOP Z07.05 vP

RC ZiP.iS7 GL -7._Z GP -5.15 ZAL

PLAN(T_NTR|C CONIC

C_ 1_5.4_5 VHL |5._10

_NCH 4ZNfH LN(H TIN(

90.DO JJ 3 13

_0.00 IS 35 8

IO0.00 12 15 15

_00.00 20 5 47

|10.00 16 Z 55

|lO.OO 21 54 5?

D|FFER(NT)AL C(_fR(CT|ON$

T08-5.9596 TRAI0.4642 TC3 -,|240 BAU ._212

ROE .?SOT RRA -.|11_5 RE3 -.0058 rAU-.00716

FDE-|,0092 FRA Z.08_ FE3 .0320 83P 1690Z

OOE 5.5945 BRAIO.4S_6 OC5 .)242 FSP -285

0ISTA_CE 6OJ.262

ZA.T30 GAL 26.55 AZL 94.99 _(A 328,66 SI_A 116,22 ECC .54435 INC 4.9887 vl 29,435

36.265 GAP $2.76 AZP _4.2T TAL 14T.62 lAP 116.5_ RCA 52.95 _PO 1Y$.48 V2 $5.0_2

35.00 ZAP 166.29 (T$ 1_.49 ZA_ |2_.95 ET( 18|.76 ZAC $_.49 (TC 255,83 CLP J66.65

DLA -16,50 RAL 199.06 RA0 6571.1V(L 17.74_ PrH 2.99 VHP 19.965 DPA -5.49 RAP 192.45 [CC 4.1844

L-| TI_q[ IN| LAY _NJ LONG IN| _ AS( |NJ AZMTH IN| T|M( PO CST T|M ]NJ 2 _AT IN| 2 LONG

2187.67 -18°91 36.78 91,88 JJ|.AB |1 59 41 ||8T.7 -|S,62 )2.47

624.41 25.08 306.55 105.40 105.59 18 45 _2 24.4 26.71 298.Z5

1_55.25 -20.68 21.94 91.13 112.05 12 4? 51 1355.2 -IT.S/ z4.59

5620.)2 26.94 263.4_ J05.90 103.47 21 39 2? 3020.1 28.53 25_.00

1605.92 -25.29 6,50 69.01 113.00 13 35 1 1205.9 -21.$6 1.03

554Z.19 51.81 243,67 107.22 103,E5 25 3 39 4?42.2 $5.50 254.76

NID-(OUR_M[ [XJ[(UT/CN ACCURACY CIRBIT DET(RNINATJON ACCURACY

$6T 5.0_1.8 $CA_ 330.0 553 95.0 ST 2651.6 S_ 322.3 ss _51 .Z

RNT -,6310 RRf' -,613_ RTF .996_ CRT -.8928 DR) .8767 CSY -.9994

868 5071.5 823 -.0J35 813 -.9869 LSA 2?99.7 N$A 148.0 554 7.7

SGJ 5065.0 $G2 255.6 ?HA ITT.S4 [_1 2_67.4 EL2 144.4 ALF 175.79

LAUNCH DAY( NAY J_ J964 FL|r,_T TIME. 220.00 ARRIVA_ DAtE _EC 25 I 964

H(L_O((NTRIC CONZC

RL |5|.37 LA_ °.00

RP lOS.0) LAP 2.45

RC 218.522 G_ -7.23

PLAN(TO(.ENTR|C CON|_

C5 235,357 VHL 15.276

LNCH AZMTH LN_H T_

eo.oo 11 1 0

• 0.00 18 41 23

lO0.O0 12 1_ 24

1_.00 20 11 &0

I10.00 13 I 48

110.00 21 3_ 45

L_. 238.05 vL

LOP 2|0.25 vP

GP -3.11ZAL

0[STANCE 598.628

24.?07 GAL 31.53 AZL 95.24 I._A 332.09 SNA 116.10 (CO .58354 INC

3_,23_ GAP 5S,5| AZP 94.63 TAL 147.87 TAP 119,97 RCA 46,35 APO

34.G1 ZAP 164.65 (T3 189.80 ZA( 127.98 (T( 183.64 ZAC 89.86 ETC

5._358 vl 29.435

163.85 vZ 3S,069

755.85 CLP 364.96

DLA -|6o06 RAL 199,56 RAD 6571.4 V_L 18.833 PTH 3,0? VHP 23.584 0PA *S,O_ RAP 195.86 ECC 4.8405

L*| TIM( INJ LAT _NJ LONG _NJ RT ASC IN) AZMTN [NJ T3NI[ POCST TIM IN) Z LAT IN) 2 _ONG

2_31._4 -39.P_ 42.58 94.31 110.49 11 38 32 1631._ -J7.02 35.J?

$3G.07 24.89 _07,$5 107.62 303.95 18 51 5g 36.1 26,5? 299,06

19_8.34 -21.76 Z4.6g 93,59 131.02 32 46 43 1398.3 ol8,71 |?,25

5632.94 28.73 264.34 108,32 103.90 Zl 45 )5 5032.9 28.58 255.93

1146o70 o_6.39 JloJ? 91.57 3JZ.56 13 52 33 )246.7 -23.09 5.55

535?.34 3).5? 244.?8 109.69 103.84 23 9 Z 475T.$ 35.J5 255.91

(_T O(T[RN|NAT|ON ACCURACY

ST 2595,6 _R 3|2,J $$ 693o6

CRT -.8976 CRS .8829 CST -.9994

LSA 2759.2 NS_ 140.5 S$A 7.1

(LJ 26J0.7 EL2 136.B ALF J73._2

OZFF[R£NT3AL ¢(_IR(CT/_$

T0(-$,92_1 TRAI).4_84 TC3 -.0_44 BAU ,0?9?

ROE .82P9 RRA -.2323 RE3 -.00?4 FAUo.0|0$7

FOE-_.O?I4 TRA Z.2292 FC3 .0396 85P 16801

eo( 5.e79_ eRAI).4_07 Be3 .o255 rsP -2?9

NIOoCOURS( (X(¢UTZO_ ACCuRAC_

$67 4997.5 8G_ 324.6 $G3 83._

HT -,6747 _ -.6586 RTF .g899

SG8 5008.1 823 -.0145 R33 -.9897

861 3002.3 SG2 259.4 T_A _77.4B



JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL. I, 19645

LAUNCH 0ATE NA'+' 20 J964 IrLIG,_Y TIN£ 70.00 ARRIVAL DATE JUL 29 1964

N£LIOC£NVR1C ¢OkIC

RL 15].40 LAL ".DO

mP 10B.90 CAP -3.Re

RC 69.266 GL -t1.57

PLAN(TC_[NTRIC CC_IIC

C3 62.699 VHL ?,919

LNCH AZN_H LNCH Til'_

90.00 ZZ 49 50

90.00 13 34 0

100.00 0 ZO 23

100.00 |A 50 A

AiD.D0 I A0 3?

110.00 15 46 19

01STANCE Z03.106

LOt. Z)9.0Z VL ZS.alS GAL -16.50 AZL 93.Z? NCA 91.41 SNA 143.90 [CC .Z5678 INC 3.2633 vJ 29.429

LOP 330.43 vP 99.91S GAP -4,96 AZP 89.92 TAL 243.95 YAP 335.36 RCA 106.88 APO 160.?) v7 34.797

GP ?.57 ZAL 163.54 ZAP 50,?? [TS 356.91ZA[ 160.09 [T[ 44.Z4 ZAC 94.82 £TC 271.$5 CAP -50.56

OLA 10.60 RAL ?0.8? RAO 6569.Z YEA 13.f66 PTN 2.48 VHP 5.197 OPA 32.00 RAP 101.25 [CC 2.0317

L-I TIM_ IN| LAT iN| LONG IN| RT AS( IN| A2NTH iN| Tilt_ PO CST TIN iN| Z LAT |NJ 2 LONG

2935.34 -28.20 66.26 517.18 91.59 23 3? 3 2233.3 -27.76 75.63

4906.?5 i8.29 ZO?.J8 309.00 67.99 14 54 T 4206.8 15.13 199.9!

2553,95 -29.8! 63.65 317.17 9Z,38 I Z ST 1953.9 -29,16 54,9!

4561.57 19.69 189.5Z 306.38 67.05 16 6 5 5961.4 16.42 191.Z6

2302.89 -53.92 4&.Z9 3|6,82 94.51 2 19 0 1702.9 -32,92 35.20

4383,21 23.45 i73.53 306.56 64.38 16 59 24 3?83.2 19,8I J66.08

NI0-COuR_[ £1©ECuTiON ACCURACy OR61T OET£R_INATION ACCURACY

$6T 465.? 8_R 406,9 563 L_04.9 ST |33.9 SR 340.? $S 364.9

RRY -,0399 RRF -,2608 RTF .1693 CRY .1619 CRS -.880J CSY -.5998

SG8 610.9 RZ3 ._261 RI3 -.Z055 LSA 46T.4 MSA 1T0.8 SSA 20.3

$Gl 457.1 $_ 405.5 THA 1?0._1 EL| 541 ,3 EL2 131.8 ALF 85,72

OIrFER(NTIAL CC_N(¢TJON8

TO[ -.0473 TRA -.3859 TC5 .0902 8AU .1287

ROE -,4685 RRA .1489 RC5 .1242 FAU ,09150

FOE-J.03_8 FRA-I.3960 FC3-1.2631 8SP 3?$

80[ ,4709 8RA ._O44 BC3 .1559 FSP -S76

LAUNCH DATE NAY 20 1964 FLINT TIN[ 72.00 ARRIVAL OATE JUL 31 1964

HELIOCENTRIC C_|C

RL 151.40 LAL -.00

RP 108.99 LAP -$.51

RC 72.026 GL -11.90

PLANE TO([NTR;C _ON|C

C5 61.579 YHL ?°84?

LNCH AZNTH LN_H T|N_

90.00 22 52 ]5

90.00 J5 30 52

100,OO O 22 3S

lO0.OO 14 47 ?

JlO.00 1 42 Z3

110.00 15 43 48

0ISTANC[ Z*09.724

LOt. 259.02 VL 28.832 GAL -14,41 AZL 93._2 HCA 94857 ,,$NA 143.96 £CC .25397

L_ 353._ VP _.93_ GAP -4,23 AZP 89.73 TAL Z44.ZZ TAP 3_.79 RCA 107.40

_p 8;o0 ZAL 155.41ZAP 39.98 E?S 357.56 ZAE ]6_.76 [TE Si.12 ZAC 85.20

0LA 10.28 RAL ?0,?? RAO 6569,1 V£L 15,325 PTH 2.4? VNP 4.941 pPA 32.45

L-1T|NC IN| LAT IN| LON_ IN| RT A$C |NJ A2NTH IN| T1_ PO¢ST TiN

2817.83 -Z8._4 83.|) 316.J? 9Z.18 25 59 11 2217.8

4813.82 18.43 Z07.61 308.6? 68.13 14 51 3 42i5,6

2539,07 -29,T6 82.55 316,50 92.94 1 4 54 1939.1

4987.62 |9.86 |98.91 308.06 67.19 16 5 1_ 3967,6

2289.55 -35.84 4_.24 3|6,16 95.|2 2 2'0 32 1689.3

4510.1| 23._9 17_.64 _O8.26 64.52 i6 56 58 3790.1

INC 3.3213 vl 29.429

APO 180.52 vZ 34.602

ETC _Tl,?6 CAP -55.]9

RAP 99°3! £CC 2.0134

|NJ Z LAT IN| ¢ LONG

-27,64 74,5!

15.32 200.33

°29.04 55.82

16.60 19].63

oSZ,T6 34.17

J9,97 166.37

_RBIT OETERM|NATION ACCURACY

ST 149,1 82 334.7 SS 369.0

CRT .2477 CRS -.6803 CST -.6682

LSA 504.1 _$A 176.3 SSA ZO.3

ELI 337.2 [42 143.4 ALF 82.3J

0IPF[RENTIAL ¢<:tRRECTIOAIi

TOE -.0705 TRA -.6288 TC_ .0603 BAU .1199

ROE -,43_0 RRA .J521 RC$ .1523 FAU .0_982

F0[-I,1539 _RA-1,5314 FC3-1.4035 iS? 411

80[ ,4614 _A ,64M 8C5 ,1457 FSP -650

NI0-COI_R$_ EX[CUTION ACCURACY

SG? 478.? 8r,_ 408.6 $63 226.Z

RRY -.0817 RRF -.2863 RTF .2905

SGO 629.4 RZ_ .ZOO? RI3 -.3370

$GI 492,8 SG2 403,8 THA 166.43

LAUNCH 0AYE NAY 20 1964 fLIGHT ;i_( 74.00 ARRIVAL DAY[ AuG 2 1964

H[LIOCCNTRIC CON|C

RL 191.40 LAL -,00

MP J08.8? _AP -$°35

RC 74.Z14 GL -12.2|

PLAN[TOCENTRIC CON|C

C3 60.518 VHL 7.779

LN(H AZNIH LNCH TZN_

• 0.00 22 5A 48

90.00 13 28 8

100.00 0 24 59

100,00 14 44 34

JJ0,O0 I 44 2)

J|0,00 J3 41 59

0|STANCE Z16,296

LOL 239.02 VL 26.639 GAL -14.27 AZL 93.38 HCA 97,?4 SNA 144.01 ECC .ES138

LOP 3_6.77 VP 58.942 GAP -3°5? AZP 89.54 TAL 244.33 TAP 342.0? RC4 101.91

GP 8.44 ZAL 163._Z ZAP 60,56 iTS 558.42 ZAE 163.20 iT[ 59,94 ZAC 85.00

OLA 9.94 RAL ?0.?5 RAO 6569.1 VEL 13.486 PTH 2.47 VHP 4.?23 OP4 32.69

L-i TIN_ IN| LAT iNJ LONG IN| RT ASC IN| AZNTH IN| T|ffi[ PO CST TIN

2602.61 -_8.Z0 _2.03 _18.07 9Z.71 23 41 31 2202.8

4620.19 18.62 208.02 _08.42 68.2? J4 46 26 4220.2

2524.64 -29.7i 6|°48 31_+9? 93.30 1 7 4 1924°6

4573.59 _.02 1_9.Z8 _01.8Z ST.52 19 0 47 39?3.6

_276,20 -33.76 42.23 315.59 95.72 2 _2 19 1676.2

4394.90 23.73 J73.95 _06.04 64.64 I6 54 54 3794.8

O[FF[RCNTIAL CORRECTION8

TD[ -.0968 TRA -,6796 TC3 .0245 8AU .1154

ROE -.4427 RRA .|537 RC3 .1406 ¥AU .|0782

_0£-1,2667 TRA-I,63PO FC3-1.5424 8SP 5_0

80[ .45_i MA .6_71 8C5 .142T FSP -?|7

NIO-C(XtR$[ [K[CUTIC_ ACCURACY

SGT 514.7 $GR 409.5 SG3 246.9

RRY -.1289 RRT -.33J4 RTF .4125

$68 657.7 223 .I744 R13 -.4556

$¢1 52|,_ SG2 400,6 THA 165.40

INC 3,3778 Vl 29.4_9

APO 180.22 VZ 34.80Y

[TC 2?Z.EI CLP -60.17

RAP 97.1T [CC 1.9960

IN| Z LAT |NJ Z LONG

-27.5Z ?3.45

15.51 200.72

-28,90 5Z.Y6

16.TT |$1,99

-32.60 33.19

20.12 166.6§

ORBIT OET£RNINAT[_t,I ACCURACY

ST 168.9 $R 328,0 $S 41_,4

CRY .3322 CR$ -.8807 CST -.T314

LSA 521°6 NS4 18!,2 S$A Z0,3

ELl 334.1 ELI 153,4 ALF ??.SZ

LAUNCH DATE NAY 20 J964 _LIGHT T|I_. T6.00 ARRIVAL 0ATE AUG 4 1964

I'*[LJO(:E_T_]C CONIC

RL 151.40 LAL -.00

RP 106,95 LAP -5.$7

RC ?6.627 GL -J2.S$

PLAN_TOC[NTR_C CON|¢

C5 39.489 VHL 7.718

LNCH AZNTH LN_H T|l_

90.00 2_ 57 37

100.O0 0 2? 37

100.00 14 42 22

liD,DO I 46 57

II0.O0 13 $9 5t

01STANCE _22.824

LOL 239.02 VL 2_.839 GAL -14.12 AZL 93.44 eACA 100,90 SNA 143,96 ECC .2489? ZNC 3,43_Z

L_ 33_.84 VP 5_._44 GAP -2.95 AZP 89.33 TAL 244,31 TAP 345,22 RCA 108.14 APO 179.83

G? 8.88 ZAL 1$2,_8 ZAP 85.59 iTS _59.21ZAE |64,44 ETE 1'0,67 ZAC 66,00 ETC 272.68

Vl 29.429

VZ 34.613

CLP -65.27

OLA 8.81RAL ?O._J RAD 6369.1 YEA |5°448 P?H 2,46 VHP 4°340 OPA 53.29 RAP 94.96 [CC 1.9790

L-| TIM_ IN| LAT IN| L_ IN| RT ASC IN| AZMTH IN| Yitl_ POCST TiN IN| Z LAT IN| 2 LON_

_?88,12 -ZS.]S _0._4) 31S.64 95.24 25 64 5 2198.1 -27.40 ?2.3?

48_8.54 J8.78 _0_.41 _08._5 66.41 14 46 12 4_26,5 I_.68 20J.1|

25|0.52 -_.64 eO,46 5|S°S_ 94.05 1 9 28 1910.5 -28.77 51,74

457_,3? _0.1? 189.64 _07,66 G?.4S 13 58 42 3979.4 18.94 182.34

2_3,_2 -55.67 4|*_5 _i_.10 96,_ 2 _4 20 1563.3 -32,43 32°22

4699,33 23.86 174._ _03.89 64,77 16 33 i! 5799.3 _0.26 166,92

(_q'eZT 0(T(I_41NATI_N ACCURACY

ST 193.D SR 320.2 6S 433.5

CRY .4054 CR3 -.68|4 C$_ -.7625

LS_ 541,2 NSA 16S.4 SSA 20,2

ELI 333.2 (L2 169.5 _LF ?I._5

01Fr[R[NTIAL CONIq[CTIC_N,S

TOE -.1311 TRA -,?5?0 TC5 -.0179 _AU .|189

ROE -.4283 R_A .|373 RC$ .1485 TAU .|1390

T02-J,36_3 FRA-t,?739 FC3-1.6809 85, ° ?64

BO( ,44?9 BRA ,?336 BC3 .1495 FSP -789

NI0-¢0URS[ (X(Cu?i_4 ACCUR*¢y

SGT 564.4 SGR 409.6 $63 26?.2

RRY o.1778 R85r -.538_ RTr .3223

sG8 697.5 RZ3 .15Z6 R13 -.55?5

$G| SY3,6 $GZ 396.6 T_A 165.70

ZO72



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH 0AT[ NAY Z0 ]964 FLIGNT 'WIN( ?a.O0 ARRIVAL OAT[ AUG 6 1864

MELIOCENYRIC CONIC

RL 151,40 LAb -.00

RP 101.83 LAP -3.30

RC 70.660 GL -]Z,aB

PLAN(T_C[NTR|C CON|(

C3 58.481VHL 7,647

LNCH AZNTN LN_N TIN(

90.00 23 O 40

90.00 J3 Z) 42

3OO.00 O 5O 29

]00.00 14 40

110.00 | 49 e

;IO.OO IS $¢ Z$

O|f_iR(NT|AL C_I_RI[CT|ONS

70( -.1t64 TRA -.8017 7C3 -.0654 BAU .|520

ROE -.4135 RRA .|578 RC5 .1557 FAU .|Z281

• D(-1.4843 FRA-I.871DO FCS-i.80�Z BSP 1041

BO( ,4AG4 8NA .SITO 6C$ .1689 FSP -849

0_S7A_£ ZZ9.510

LOt. Z59.02 VL Z8.825 GAL -|$.97 AZL 95.49 NCA

LOP 345.11VP )0.gAZ GAP -Z.SZ AZP 89.15 TAL

GP 9._B ZAL ]62.68 ZAP 70.71 ITS .05 ZA(

|0t,0? _r_A 1A5.|8 (CC .246F1 INC 3.4939 vl 29.429

ZA4.1G TAP $48.25 RCA 108.$8 APO 179._? v2 54.820

18A.99 (T( 83.55 2AC 86.41 (TC 27_.17 CLP -70.44

0LA 9.30 RAL 70.93 RAG 6589.1V(L 13.410 PTH Z.A5 VMP A.Sgl OPA 35.85 RAP 92.50 £CC 1.9624

L-| TIN( ZNJ LAT ZNJ LCNG IN] RT ASC |NJ AZNTH |NJ TIN( I_ CST T|N |NJ 2 LAT ]NJ 2 LOHG

2773.58 -28.09 79°90 515.28 95.77 23 AS 53 2175.6 -27.27 71.33

4J_2.73 |8.95 ZOS.00 308.15 88.54 14 A4 15 4852.7 15.85 2DI.AB

8488.$5 -29.57 59,40 5|5.16 9A.59 I J8 8 1898.5 -88,62 50.72

4585.00 ZO.3| J90.00 507.$6 87.59 ]5 58 55 3985.0 |7.]0 ]82.68

2850.56 -35.57 40.Z5 314.69 96.88 2 26 36 1650,6 -32.25 31.27

A405,74 25.99 174.50 505,88 64.89 |8 51 47 M05.7 80.41 167.19

N|0-COUd_51[ (X_CUT|ON ACCURACY OLq'61T 0(T£RNINATION ACCURACY

8GT 629.6 SCAR 408.6 $65 285.4 8T 222.0 _ 511.8 SS 452.9

RRT -.2258 JL,Rlr -.55_0 NYF ,618! CRT .A696 CR$ -.8825 CST -.82A1

SG6 ?50.5 R25 .1368 NI3 -.AAZZ LSA 561.8 NSA ]88.8 SSA 20.1

$61 640.5 $C_ 391.5 THA 166.68 ELI 357.1 (b_ 181.5 ALF 63.21

LAt_ICH OAT[ NAY ZO I_A FLIG_IT T|N( 80.00 ARRIVAL OAT£ AUG 0 1964

I<(LIOCENTRIC CONIC

RL lSJ,AO LAL -.DO

RP IO8.8J LAP -3.39

NC 80.9]Z GL 0J3.28

PLAN(TOC[NTNtC CONIC

C_ 57.485 VHL 7.588 OLA

LNCH AZNTH LNCN TIME L-! 7_M( INJ LAr

90.00 a3 3 57 8789.04 -28.02

90.00 13 ZJ 58 48_1.88 19.09

iOO.O0 0 35 _G 2498.57 -29.49

100,00 ]4 38 53 4590.5? L:_.48

I10.00 I 51 A9 2257.79 -$3.A8

lID.DO 15 51 10 A408.11 24.18

DIF_[N£NTIAL C(_IrN(CTICNS

TO( -.2094 TRA *.8718 TC$ -,1L88 8AU ,|545

NO] -._S78 NNA .|582 NC$ .|$2d FAU .|2804

FD£-1.5778 FRA-J.9488 FC3-1.9283 BSP J)93

BO[ .4493 MA .8857 BC3 ,_I_08 FSP "9J0

OISTANC[ 835,755

LCt. 239.02 VL Z8.B03 GAL -]3,D_ AZL 93.55 t.ICA JD?,Z4 MIA

LOP 348.88 YP _,93_ GAP -|.74 AZP 1_.95 YAL 8A),89 TAP

GP 9.49 ZAL |92.34 ZAP 75.85 [78 ._ ZA[ |64,8J lYE

|43,70 [CC .ZA456 IN(: 3.5542 V] 29.479

351.]5 NCA _08°55 APO ]78.8A vZ 3A,827

96.8_ 2AC 86.82 £7C 275.68 CLP -75.64

8.98 NAL 71.12 NAO 8569.0 VI[L |5.5?5 PTN Z,44 VHP 4.275 OPA 55.96 NAP 90.0? (CO 1,9461

IN] LONG ZNJ NY ASC IN] AZNTH IN] TIN( PO C9_ TIN |NJ Z LAT |NJ 2 LONG

78,84 514.9_ 94.50 25 49 56 ZI_I_.O -2T.J5 70.29

Z08.|9 508,18 68.68 14 A8 55 4858.9 16.02 201.8_

58.57 514,85 95,12 ! 14 59 1882,6 -28.47 49.71

190.55 307.56 87.72 15 55 84 5990.6 17,26 183.02

39,87 514.55 97.45 2 29 7 1657.8 -32.07 30.52

174,77 505.8| 65.01 16 50 58 5808.1 80.54 167.4_

NIO-C(_,IR_I[ (XI[CuT|OI ACCURACY (_81T O£TERMINAT|ON ACCURACY

$GT 708.5 $GR 406.4 665 _O1.7 ST 255.1 SR 502.7 SS 471.4

RRT -,8849 RR_ -°5804 RTF .6895 CRT ,5Z22 CR9 -.8841 (ST -,8554

SC*_ BJA°B 225 ,J845 N]5 -.708B LSA 584.8 MSA J9J.5 SSA 20,D

$G| 780.0 $GZ 585.8 _HA |87.8| [L] 547.8 (LZ 189.5 ALF 54.JO

LAUNCH 0AYE NAY 20 1984 FLIGHT TIN( 82.00 ARRIVAL OAT( AUG 1O 1964

NELIOC[NTRIC CONZC

RL 151.40 LAL -.DO

RP IOR.79 LAP -3.59

RC 83,179 GL -13.57

PLAf_._OC£NTRIC CONIC

C5 56.494 VHL 7.518

LNCH AZNYff LN_H TIN(

90.00 Z5 7 _0

90.00 15 20 22

lOO.O0 0 36 59

100.00 lA 57 31

i10.00 ] 54 48

110.00 15 38 10

OIFF£R£NTIAL CONRECT|(_I$

TO( -,2542 TRA -.9470 TC5 -,J7_8 9AU ,|956

RO£ -o38_ RNA .JSZB NC5 ,]1_80 FAU ,J5858

FD£-J.G58A FRA-J.9982 _C5-8.0288 8$P ]704

80£ .4989 BRA .9592 8C3 .245I FJP -952

01STANC[ 242.158

LOt, Z39.0Z VL 25,776 GAL -J5.68 AZL 95.62 HCA 110.41 SNA 145.4_ £CC .24250 ]NC 3.6567 vl 29.4Z9

LOP 549.46 vP 5_1,920 _AP -|.]9 AZP 8_.7A 7AL 245.5_ TAP 555.9] RCA ]08._7 APO 178.24 V2 54.835

6P 10.08 2AL 16].94 ZAP 8_.95 (T$ |.75 ZA( ]85.88 £T( |O9.41 ZAC 8?.25 [TC 2?4.|5 CLP -8_,SJ

OLA 8.65 RAL ?I.$7 RA0 6569.0 V(L |5.556 PYN 7.4A VHP 4,t88 OPA 54.22 RAP 87.67 CCC 1.9298

L-[ TII41[ ]NJ LAY |NJ LONG _NJ RT ASC |NJ AZMYH fNJ T[14_ P_ CST T|N IN] Z LA T _NJ 2 LONG

2744.58 -27.94 77.77 5|4.F_ 94.85 25 55 ]4 2144.A -26.97 69.24

4845.01 19.24 209.58 308.14 68.$| 14 41 7 4245.0 16.19 202.23

2468.44 -29.40 57.53 514.59 95,6? I 18 ? 1666.A -28,50 46.70

4596.]6 20.60 190.?0 _O7.57 67.85 15 54 7 5996.2 17.A2 183.36

222A.88 °55.54 58.88 514.0A 96._Z 2 51 55 ]6_4.9 o$1.87 29.36

4A12,A9 24.24 175.05 505,85 85.|5 16 49 45 5812.5 Z0.68 167.71

N|D-COURIM[ (YJ[CUTIClN ACCURACY QRS]T OETERNINATION ACCURACY

$GT 800.4 SGR 402,8 SG5 514.6 ST 292,6 SR 293.1 SS 486.?

RRT *.8969 RRY -.3990 RTF .7465 CRT ,5685 CRS -.6865 CA1 -,8795

SGB 896,0 225 .1]65 N]5 -.7599 LSA 6_8°9 NSA J92,9 SSA 19.9

SG] B||.9 SGZ 5?8,9 YHA J69.05 (L] 566.5 (L2 I�Z.B ALF 45.09

L_Uf_H OA?( NAY ZO ]96A FL l G#_T TIN] 84.00 ARRIVAL OAT£ AUG 12 1964

H(L_O_ENTNIC CON|C

RL 151.40 LAL -.00

RP 108.76 LAP °3.37

RC 85.456 GL o15.84

PLANI[TO_£NTR]C CONIC

C5 95.509 VHL 7.450

LNCH AZNTH LNCH TIN( L-I TIN( IN] LAT

90.00 25 I1 lg 8789.40 -27,85

9(3.00 ]5 ]9 O 4851.89 ]9.59

IO0.O0 0 AO 5? 84_4o04 -29._0

JO0.O0 J4 5_ J9 46OJ.88 _).TS

]JO.OO J 58 4 88JJ.71_ -35.8]

JJO.OO 15 _5 _ 44J6._ 84.5?

D]FF£R£NTIAL C(_RRI[CTICW8

70( -.5018 TRA-].OZS_ TC5 -.237| EAU ,Z|77

RO£ -.3_48 RNA .]477 NC3 .|7_8 rAU .|5549

r0£-1.7]46 FNA-Z.O_67 FC5-Z.]155 8SP ZOT8

80£ .4755 eRA |.0568 8C3 .2954 FSP -994

O|STA_£ 248.588

LOt. 839.02 VL 29.743 GAL -15.55 AZL 93.68 N(A 115.58 SIAA

LOP 352.64 VP 5_ .905 GAP -.66 AZP 88.55 TAL 865.01 TAP

6P J0.A6 ZAL |61.50 ZAP 85.96 [TS 2_65 ZA( 162,55 £T[

1A5.15 (CC .24052 INC 3.6818 VI _9.429

356.59 RCA 108.72 APO 177.59 v2 34.643

lZO,15 ZAC 87.65 (TC 274.58 CLP -85.89

0LA 8.55 RAL 71.68 NAO 6569.0 V(L 45.299 PTH 2.43 VHP 4.]29 0PA 34.45 RAP 85.36 ECC 1.9135

|NJ LONG IN] NT ASC /NJ AZNTH IN] TIN(

78.69 514.56 95.56 25 56 48

209.97 3{}8.28 68.95 14 59 51

58.27 514°59 95°2] | 21 31

]9J.D8 _D7.65 67.99 ]5 55 1

57.87 313.79 98.60 2 54 5_

179.54 _05.98 65.85 18 48 59

NIOoCOURS£ EXECUTION ACCURACY

8G7 908.5 9GR 597,8 SG3 324.8

NNT -.5270 RRI r -.4|58 Rrr .7882

SG8 986.f 283 .1115 RI5 -,798!

SGI 915.5 SG2 571.5 7_A I70.15

PO CST T|N IN] 2 LAT IN] Z LONG

2129.4 -26.81 66,17

A251.5 |6.3G Z0_.61

]854.0 -28,]5 4?,66

A_D]o9 J7,58 J83.70

J6]1.7 -5J.67 28.39

)8|?.D 20,85 J67,98

_8|70£TCRNINAT|_4_ ACCURAC_

ST 533.4 SR Z$Z.8 55 _00,9

CRT .8024 CR5 -.8990 csr -.g973

LSA 635.8 NSA 193.5 58_ 19.?

(LI 595.0 £L2 191.S ALF _7.32

Z075



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH 0AT£ _47 Z0 J944 fLIGhT TIN( 86.00 4RR|VAL 0AT[ JUG 14 1964

MELIO_ENTRIC CONIC

mC 151.40 LAL -.00

#P |08.75 LAP -5.35

RC 87.749 GL -14,32

PLANI[TO¢[NTm|C CONIC

C5 54.SIS VffL 7,_ 7,_8 8AL

L_C_ AZMYM LNC_ YII_

90.00 73 15 26

90.00 J3 ]7 46

100.00 0 44 34

I00.00 14 35 15

110.00 Z I 34

1J0.00 15 34 43

O|FF(R(NTIAL CCWRtCT|ON8

TO( -.56J8 rRA-i.I069 TC3 *.8OI4 8AU ,2546

RO( -.3478 RRA .140_ RC) .1786 FAU .13704

Y0(-J.7588 FRA-2.0Z67 FC3-2.1?65 8_P 246?

80[ .4948 MA 1.1158 8C5 °3495 FSP -1018

D|STAINC( Z54.849

LOL 259.02 VL 28.703 GAL -I3.37 AZL 95.75 NCA 116.?5 SMA

LOP _J,S.81 vP )4.882 GAP -.16 AZP 88.31 YAL 242.42 YAP

GP 10.82 ZAL 16_.00 ZAP 90.85 (T$ 3.58 ZA£ 160.$5 (7[

142.80 (CC .23861 INC 3.7602 v! 29.429

$99.17 RCA 108.75 APO 176.83 YZ 34.852

128.79 ZAC 88.04 [TC ITS.D0 CLP -90.34

0LA 72.04 RAO 8569.0 VEL 13.262 PTN 2.iZ VNP 4.095 0PA 34.62 RAP 85.Z0 (CC 1.897Z

L-! TIN( INJ LAT |NJ L_ |NJ RT ASC INJ AZNTH |NJ Y|14[ RO CST TIN INJ Z LAT JNJ Z LONG

2?13.O9 -27°74 TS.57 314,41 - 95.91 24 0 40

4857.82 19.55 210.34 308.33 69.10 lA 30 44

2439.21 -29.18 55,18 314.23 96.T8 I 25 13

4607.85 Z0,_ 19J.44 507.79 68.13 IS S_ 3

2183.12 -35°07 _4.24 515._9 99,Z0 Z 38 14

4421,87 24,50 175.44 304,11 65.38 16 48 24

_ID-CCUmS£ (Z(CUTION ACCURACY

_GT 1012.4 8GR 381.2 SG$ 551,4

met -.3485 R/lit -.A301RTF .81_

8GII J083.3 R73 .1082 R13 -.8262

SGI 1022.8 SGZ 362.9 TNA 371.21

2114.0 -26,65 6?.08

4257.8 16.53 2D3.01

1859.2 -27.94 46.60

4007.8 17.75 184.06

|$9_*1 -51.44 _7.39

3821.7 20.98 168.27

CIIBIT DETERNINATJON ACCURACY

ST $7?,4 SR ZTZ.I SS 512.1

CRT .6529 CRS -.8926 C$t -.9|07

LSA 664,| NSA 193.Z SSA IS.S

(LI 426.2 [L2 186.S ALF 3|.|Z

LAUN¢_ OAT£ NAY ZO 1984 FLfG,'A7 TIN[ 88.D0 ARRIVA_ DATE AuG ]6 1964

H_(LJOC[NTRIC (ON|C

nL 151.40 LAL -.00

RP 108.?0 LAP -5.5|

RC 90,048 GL -14.73

PLANCT_(NTR|C C_lq|C

C3 _5.522 v_ 7.318 DLA

LNCH AZMTH LNCH TIN( L-I TIN(

90.00 23 19 52 2697.99

90.00 15 16 5? 4884.73

100.00 D 48 48 2423.8I

IOO.00 14 54 18 46|4.14

1JO,00 2 5 29 2184.03

J10.00 IS 34 JO 4426.60

D;FF(R£NTIAL C(_i_II_C7JON8

;OK -.403Y TRA-I.189S TC3 -.31_D BAU .ZgZ9

RO£ -.3503 RRA .1324 RC3 .J795 FAU .|3751

r0£-1.7848 rRA-2.O0tlJ rC5o2.2210 8SP 2873

80C .5218 8RA |.19_ BC3 ,4094 FSP -|057

OISTANC( 261.159

LOt. Z_9.0Z VL 28.638 GAL -13.22 AZL 93.82 NCA 119.92 Sa4A 142,41 [CC .256T6 1_C

LOP ,_8.99 VP 34.857 GAP .52 AZP 88.09 YAL 241.74 TAP 1.67 RCA 108.69 APO

GP 11.18 ZAL 180.46 ZAP 95,52 (T8 4.53 ZA( |58.11 (T£ 155.54 ZAC 88.44 (TC

5.8226 vl 29.429

176,13 vZ 34.862

275.57 CLP -95.63

7.65 RAL 72.45 RAD 85_9,9 VEL 13o224 PYH 2.42 VHP 4.084 DPA 34.79 RAP 8|.24 [CC 1.8808

|NJ LAT |NJ LONG |NJ RT ASC ZNJ AZNTH |NJ TIN( P_ CAT TIN INJ Z LAT |NJ Z LONG

-27,85 74,42 314.5_ 96.48 ZA 4 50 _98,0 -26.44 65,95

19.72 210.82 308._3 69.23 14 37 42 4264,7 16.72 Z03.43

-29°05 54.06 314.10 97.3S I 29 12 1825.8 -27.75 45._0

21.06 191.04 507.98 68.29 15 51 12 1014.1 l?.g$ 184.45

-32,91 55.17 313,42 99.81 2 41 _0 1_84.0 -3J°21 26.56

24.84 IPS,_N_ _6._2 63.55 16 4? $7 3426.7 ZJ.15 168,57

N_0-COU_ME_ [_I[CUT_CN ACCURACY 0_817 D(T(RN|NATION ACCURACY

SGT 1128.3 S_ )43.2 SG5 334.9 ST 423.9 SR 260.7 33 522,2

R/IT -._654 _ -.4429 RTF .8416 CRY .6588 CRS -°89G7 CST -.9208

SG8 1191.6 RZ3 .1093 R15 -.84T1 LSA 696.0 NSA 192.0 3SA 19.5

8G1 1137.9 $62 553.7 TffA ITZ.16 (LJ 464.5 £LZ 179.0 ALF _6.24

LAUNCH 04T( NAY ZO 19_4 FLIGHT TIN( 90.00 ARRIVAL OAT( AUG 18 19el

H(_IO_(NTRIC CONIC

RL |5|.40 LAL -.O0

RP 10_.G7 LAP -5o27

• C 92.557 GL -1_.16

PLAN(TO_(NTRIC CONIC

C5 52.527 V_L 7.248

LN_ff AZMTff LN_ff _IN(

90.00 25 Z4 59

90.00 13 15 52

100.00 0 93 24

tOO.D0 ]4 55 24

110.00 _ 9 55

110.00 15 55 43

01STANC[ 267.395

LOL 239.0Z VL 28.609 GAL -15.06 AZL 93.90 HC.A 125.J0 SNA 141.98 £CC .25497 INC 3.8997 VJ 29.4_9

LOP 2.17 YP 38.850 GAP ,78 AZP 87.87 TAL 240.98 TAP 4.08 RCA 108.62 APO 176.34 VZ 34,S?Z

GP 11.54 ZAL 159.86 ZAP 100,00 [TS 5.51 ZA£ 155.T5 CT[ I40.T? ZAC 88,85 [_C 275.69 CLP-IDD.Zl

OLA 7.25 RAL 7Z.92 RAO 651_1.9 V[L IS.187 PYH 2.41VHP 4.09Z DPA 54.97 RAP 79.52 [CC 1.8645

L-I TIN( INJ LAT ZNJ LONG ;NJ RT A$C INJ AZNTH ;NJ TIN[ P_ CST T|N |NJ 2 LAT INJ Z LONG

2681.25 -27.49 73.21 _1A.22 97.07 2A 9 21 2081.2 -26.23 64.?7

4872.17 19.90 211.30 508.?6 69.45 14 56 44 4272.2 16.92 203.89

2407.69 -28.91 52.88 314.01 97.96 I 33 _Z 1807.7 -27.51 44,36

4620.96 21.25 192,28 508.21 68.45 15 SO 25 4021.0 JS,l_ 184.8?

2169.29 -32,73 3A,0G 513.29 100.45 2 4_ 44 1569.S -50,95 _S.Z9

4432.J3 24.80 176.51 306.57 65.68 16 47 55 3832.1 Z1.50 160.90

C_IIfS|T 0(T[RN|NATI_t4 ACCURACY

ST 472.9 SR 248.5 3S 530.9

CRT .6815 CRS -.9015 CST -.9284

LSA 728.5 NSA 190.0 3SA 19.]

ELI 506.5 E_2 169.8 ALF Z2.35

OICrEN[NTIAL C<_i_R[CTI_4$

Y0( -.4575 TRA-I.Z?27 TC5 -.d363 8AU .5319

ROE -.5120 RRA .1228 RC5 .1817 FAU .15859

F0(-l.799_ FRA-J.S881 FC3-2.2479 85P 3294

BD( .553G ENtA 1,2786 BC3 .4726 FSP -1049

NIO-COU_ (X(CUTION ACCURACY

8GT 1248.7 SM 373.9 SO5 555.7

RRT -,5783 _ -.454P RTF ,8585

$68 1_O3.4 R25 .1118 RI5 -,8625

SGI IZST.3 SGZ 343.T T_A 175.01

LAUN(_ OAT[ NAY 20 I HA FLIr,_IT TIN( 92.00 ARRIVAL DATE AUG 20 1964

_£LfOC[NTR;C CONJC

R_ ISI.40 LAL -.O0

RP 108.64 LAP -5.21

RC 94.670 GL ol5.62

P_A_[TOCENTRIC C_NIC

C3 51.532 vm. Y.l?9

LNCH AZNTH LN[H TIN(

90.00 23 29 SO

90.00 _3 14 Z8

I00.00 D 58 22

JOO.O0 14 52 31

IlO.00 2 14 S

IJO.00 15 55 17

DZrrERE_IAL COt'RECTIC_IS

TO( -.5117 TRA-I.S550 TO3 -.5053 _AU .3702

ROE -.2936 RRA .1117 RC3 .1829 FAU .13413

F0£-1.Y964 FRA-I.9040 FC3-2.2555 8SP 5707

80£ .8898 meA 1.5998 Be3 .5574 Fsp -1059

DISTANCE 273.619

LO_ 239.02 VL 28.555 GAL -12.89 AZL 93.98 t_A 126.28 SNA IAI.$1 (CC .23522 I_C 5.9828 Vl 29.429

LOP _.56 VP 34,800 GAP |,21AZP 87,64 TAL 240.14 TAP 6,42 RCA 108.51APO 174.52 YZ 54.882

GP 11.91ZAL 159.21ZAP 104,25 (73 6.55 ZA( 1§5,58 IT( 144.8Z ZAC 89.27 £TC 275.96 CLP-I04.S7

OLA 6.84 RAL 73.A3 RAO 636_.9 VEL 13.149 PTH 2.40 VHP 4.1)8 OPA 55,18 RAP 78.06 [CC ].848]

L-| TIN( |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ P_ CAT TIN INJ 2 LAT INJ 2 LONG

2663.59 -27.34 71.94 314.17 9T,69 24 14 I3 ZO65.6 -25.99 65.53

4880.34 21_.O9 211,82 )09.04 89,8| 14 5_ 46 4280,5 17.15 204.39

23g0.70 -28.74 51.64 31 3.95 98.5_ 1 58 13 1790.? -27.26 43.16

4828.A6 21.42 192.75 308,50 68,6_ 15 49 59 4028.S |8,SZ 185.32

2163.75 -52.53 32.89 31_.i8 ]01.12 Z 49 59 J553.8 -50.66 Z4.J?

4434,17 24.97 |76,_9 ]09.88 66.86 16 47 ]6 3858,2 21.49 J69.27

NZ0*COt,M_I[ [_rcuT/_N ACCuRACy GRBIT 0(T(RMINAY/ON ACCURACY

SGT 1371,0 SGN 363.1 $G3 353.1 ST 525.5 8R 235.9 SS 536._

RRT -.5869 RRI r -,4650 RTF .8702 CRT .7019 CRS -.9067 CS7 -.8341

8Ge 1418.5 R23 .1162 R|5 -.8?56 LSA 763.1 NSA 187.5 $SA J8.7

SGJ J578.6 $G2 333.0 THA ]73.78 ELI 551.6 £L2 159.5 ALr J9.72

Z074



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH DATE HAY 20 1964 FLIGHT TIN£ 94.00 ARR[¥AL DATE AUG 22 1964

HEL[C_ENTRIC CONIC

RL ISI.AD LAL o.D0

RP 10a.60 LAP -3.14

RC 96.988 GL -16.12

PLAN(TO_ENTmlC CONIC

C) 50.540 VHL 7,|09

LNCH AZNTH LNCH ?JN[

90.00 23 35 Z6

90.00 13 13 17

IO0.00 I 5 45

100.00 14 31 35

II0.00 2 18 58

II0.00 15 32 52

D/STANCE 279.B|1

LOL Z39.02 VL 2a.496 GAL -12.?Z AZL 94.07 HCA 129.46 SNA 141.02 ECC .23153 INC 4.0729 Vl 29.429

LOP 8.54 VP 3t.767 GAP 1.65 AZP 67,41 TAL 239,23 TAP a.68 RCA 106.37 APO 173.6? VZ 34,993

6P 12.31 ZAL 158.51 ZAP 108"_25 ETS 7.59 ZA[ |53.03 (T£ 147.98 ZAC 89.71 [TC 276.18 CLP-108.69

OL& 6.40 RAL ?3,99 RAO 6568,9 VEL 15olIl PTH Z,59 VNP 4.139 OPA 35.45

L-[ T|H( INJ LAT INJ LCN0 INJ RT AIC INJ AZNTN |NJ TIN( PO CST TIN

2644.85 -27,16 ?0.60 314.16 98,34 24 19 31 Z044.6

4859.43 20.30 ZIZ.40 _O9.37 69.83 14 34 47 4288.4

23?2.64 -28.55 30.33 315.81 89.25 | 45 16 1772.6

4636.85 2|.62 193.29 )08.84 68.84 IS 48 52 4036.8

2137.ZS -32.31 31.65 313.10 101.82 Z 54 35 1537.3

4444,99 25,16 17?.13 307.24 66.05 16 46 57 3845.0

OIFF(R(N[IAL CCRR(CTION9

TO( -.5673 TRA-1.4365 TC3 -,575| 8AU ,4079

RD( -.Z?38 RRA .10OO RC3 .lS3e FAU .13120

FD(-I,?6?? rRA-I.8330 FC3-2,2474 8SP 4|Z8

BO£ .63OO liRA 1.4598 BC5 .6038 FSP -1032

RAP ?6.86 ECC 1.8318

/NJ Z LAT INJ 2 LONG

-Z5.?Z 62.22

17.38 204.95

-26.99 41.69

18.56 185.64

-30.55 22.99

21.70 169.66

_BIT OET(RNINATION ACCURACY

ST 576.0 SR 222.2 SS 543.0

CRT .7205 CR$ -.9125 CST -.9385

LSA 801,1NSA 184.1 $SA IS.4

(LI 5_9.4 EL2 148.1ALF 16.59

NIO-COURS4[ (XI[CUTI_ ACCURACY

SGT 1494.8 SGR 351.6 SG3 329.0

R/IT -.3843 RRF -.4763 RTF .8790

sC_ 1335.7 RZ) .1228 RI3 -.8818

SOl 1501,? SO2 3Zl,6 THA 174.45

LAUNCH OAT( NAY 20 1964 trLIOHT TIN( 96.00 ARRIVAL DATE AUG 24 1964

H(LIOCENTRIC CONIC

RL 151.40 LAL -,00

RP 108.57 LAP -3.0?

RC 99.308 GL -16.6Y

PLA_TOC(NTRIC CONIC

(3 49.559 VHL 7,040

LNC_ AZNTH LNCH ?IN¢

90.00 23 4J 31

90,O0 13 JZ l

100.00 1 9 _6

100.00 JA 30 34

JJ0,O0 Z _4 IS

110.00 15 32 23

01STANCE 285.974

LOt. 258.02 VL 28.43? GAL -iZ.54 AZL 94.17 I'_A 132,64 IkqA 140.51 £CC .22899

LOP 11.73 V? _.733 GAP 2.05 AZP 87.17 TAL 258,Z$ TAP 10.88 RCA 108.20

GP |2°74 ZAL 157,74 ZAP IIZ.(_ (TS 8.72 ZA( 148,80 (T( 150,43 ZAC 90.18

INC 4.1717 vl 29.429

AI_3 172.81 V2 34.905

(TC 276.34 CLP-112.58

OLA 3.9Z RAL 74.59 NAO 8568.8 V(L 13.074 PTH Z,_9 VHP 4.212 OPA 35.76 RAP 75.94 (CC 1.9156

L-i T|t_[ |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH |NJ T|N( PO CST TIN INJ 2 LAT INJ Z LONG

2624.74 -26.85 68.16 314,16 t9.03 24 25 16 _024.? -25.43 60.83

4899,72 L>0.34 213.06 )09.?6 70.07 14 33 4I 4Z99.7 |T.64 205.58

2333.32 -28°)3 48.94 313.90 99,95 | 48 49 1755.3 -26.67 40.53

4646.37 21.86 393.90 309.23 69,08 15 48 0 4046.4 |8.82 186.43

2118.64 -32.08 30.34 3J_.05 |02.55 2 39 35 1519.6 -30.00 2/.73

445_o82 25°3? J??,64 307.56 66.28 I6 46 _6 _52,8 21.95 170.16

t_BIT O[T[RM|NATION ACCURACY

ST 630.5 SR 207.5 $$ 549.0

CRT ,7_81 CRS -.9J86 CST -.9419

LSA 84_.1MSA 180.5 3SA 17.9

ELI 649.7 [L2 135.9 ALF 14.29

DIFFERENTIAL CCI_RECTION$

T0£ -.6243 TRA-1.5J65 TC3 -.6455 BAU .4446

ROE -,2534 RRA .0877 RC3 ,]844 FAu ,]276J

FO(-1.TTZ6 rRA-l.?530 FC3-2.2282 BSP 4556

90( ,6736 8RA 1.3190 8C3 .6?lI rSP -10ZO

NJ0-CQ)R_N[ EX£CUTJCN ACCurACY

SOT I6J9o7 SG_ 339.3 $03 323.Z

R_T -.4006 RRF -°4888 RTF .8855

806 |654,8 RZ3 .I3J? RI5 -,8878

80| 1625.6 $02 309.8 THA J73.0Z

LAUNCH OAr[ NAY ZO |964 fLIGHT TIN( 99.00 ARRIVAL DAT£ AUG Z6 1964

H(L]OC[NTRIC CON|(

RL 151.40 LAL -.00

RP IO8.53 LAP -Z.98

RC IOI,630 GL -I?.27

PL4NCrO_ENTRIC CONIC

(3 48.587 VHL 6.970

LNCM AZHTH LNCH TIN(

90.00 23 48 9

90.00 13 10 _5

300.00 J 15 58

100.00 J_ Z9 23

JJO.OO 2 30 5

110,00 J5 31 4?

OlCF(RENTIAL CC_RECTIONS

T0E -°6823 TRAol.5939 TC3 -.7148 8AU .4796

20( -.ZIZZ RRA .0746 RC3 .1847 FAU .123Z7

r0E-1.7486 FRA-1.6615 FC3-2.1965 eSP 4964

80( .?ZO? 8RA 1.5956 Be3 ,7384 FSP -895

DISTANCE 282.110

LOt. 239.02 VL 28.3?3 GAL -12,35 4ZL 94.28 _CA 135,02 SXA 139.87 [CC .2283! INC 4.2813 Vl 29.429

LOP 14.9I YP 38.687 GAp 2,4| AZP 86.93 TAL 237.20 T4P I3.02 RCA _08.0! APO 171.93 VZ 34.916

GP 13.24 ZAL 156.90 ZAP |15,49 (TS 9.93 24( 146.65 (T( 152.32 ZAC 90.?0 ETC 276.45 CLP-1/6.23

DLA 5.39 RAL 75.24 RAD 6568.8 V(L 13.036 PTH 2.38 VHP 4.277 OPA 36.18 RAP 75.29 [CO _.7996

L-_ TIN£ |NJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIN( PO C$T T|N INJ 2 LAT INJ Z LONG

2603.06 -26.7J 67.62 )I4.20 99.77 24 3J 32 2003.I -25,09 59,33

4911.53 70.82 213.82 3J0,20 T0.36 14 32 26 4311.S |?.95 206.33

2332.49 -28.08 47.44 3J3.92 I00,?0 I 54 3J ]?32.5 -26.3J 39,09

4697.34 22.J2 J94.6] 309.69 69,37 15 47 0 4057.3 19+12 181.J0

2J00,66 -_1.17 28.94 3J3.0I J03.54 3 5 3 1500o? -29.61 20._9

4461,93 25,62 ITB.Z3 _8o14 66.56 16 46 9 3961,9 22,23 170,72

NI0-COUR$( EXECUTION ACCURACY C_SIT DETERNINATION ACCURACY

SGT 1743.5 SGR _26.4 SO3 315.4 ST 686.5 SR ]91.9 SS 555,5

RRT -.4053 _ -,5024 RT_ .8899 CRT .7554 CRS -.9254 CST -.9446

SG8 1773.8 R23 .1433 213 -.8919 LSA 884.9 NSA 176.5 SSA 17.3

Ski 1748,6 SO2 297,5 THA 175,53 [LI 702.1 (L2 123.0 ALF 12.51

LAUNCH OAT[ NAY 20 1904 FLIGHT TIN( I00.00 ARRIVAL OAT( AUG 28 1964

N[LIO((NTRIC CONIC

RL 151.40 LAL -,OD

R? 108.50 LAP -2,29

RC 103,951 GL _17,83

PLAN(TOC[NTRIC CONIC

C5 47.841 VHL 8.902

LNCH AZNTH LN(H TIN(

90.00 25 55 28

90.00 13 9 52

1OO.00 1 22 58

l OO.OO 14 Z? 57

II0.00 2 38 23

IIO.OO 15 31 1

DISTANCE 298.220

L(X. 239.02 VL 28°307 GAL -12.|_ AZL 94.40 HCA |39.00 Sl4A 139.42 [CC .22678

LOP 18.10 vP 38.659 LAP 2,?8 AZP 86.67 TAL 236.10 TAP 15.11 RCA 107.90

GP 13,82 ZAL 155.99 ZAP 118.72 (TS i1.24 ZA[ 144.61 (T( 153.75 ZAC 91.29

0LA 4,80 RAL ?9.94 RAO 651_1.8 V1[k |3._O0 PTH 2.37 VHP 4.352 OPA 56.71

L-i T_N( )NJ kAT |NJ L(_0 _NJ RT A$C _NJ AZNTH |NJ TIN( PO CST TIN

2579.49 -28.43 63.93 114.25 100.56 24 38 25 1979.5

4925,27 ZI.13 214,?0 3IO.?Z TO.TO 14 30 57 4325.3

2)09.84 -21.78 45.95 31 3.96 101.50 2 I 28 1709.B

4670.15 2_,43 |95,44 310,_Z 69,70 15 45 47 4070.I

Z080,07 -31.44 Z?.42 313.00 I04,18 3 11 5 1480.1

4472,M 25,81 178.93 308.?0 66.88 16 45 34 ._172.7

OIFF(R£NTIAL CORRI[CTION8

TO( -.74_8 TRA-1.5894 TC3 -,7848 8AU .5158

ROE -.ZOR4 RRA .O614 RC3 .1853 FlU .11877

70[-1,7288 rRA-l.IS89 FC3-2.1584 89P 5._98

80£ +7718 8RA 1.6705 BC3 .8064 FSP -97J

INC 4.4043 Vl _9.429

AlSO 171,04 v2 34.929

(TC 276.51 CLP-119.66

RAP 74,98 (CC 1.7841

INJ 2 LAT INJ 2 LONe

-24.?0 57,71

18.30 Z07.17

*25.91 37,52

19.46 187.90

-29,17 16,95

22._5 1_1,_6

CRSlr 0£r£RNINAr/ON ACCURACY

ST ?45.2 SR 174.8 SS 559.8

CRT .?724 OR9 -.9323 C$T -.9468

L$A 932.3 N$A 172.5 $$A J6.7

ELI 757.6 [LZ J09.2 ALr J0.49

NIOoCOUR_N[ (_rEuTl<lq A(CURACr

SGT 1887,5 9_ 313.S $03 307.Z

RRT -.4116 RR( r °,5200 RTr .5931

568 J893,? 223 .1576 RI3 -.8948

SGJ |8?Z,I SGZ 285,1 ?HA J75.95

Z075



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964

LAUNCH 0AY[ NAY ZD 1964 FLIGHT TIN| |0Z.00 ARRIVAL 0A Y[ AUG $0 196d

HELIOC(NTRIC CON|C

RL 1fl.40 LAL o.00

RP 108.A6 LAP -Z.78

RC 106.Z•0 GL -18.67

PLANA[TOC[NTRJC (_|C

C3 46.?31 VHL 6.836

LNCH AZNT_ LIl_fl T_II_

90.00 0 ? 14

90.00 13 6 47

100.O0 I 30 40

100.00 14 16 11

110.00 Z A3 11

110.O0 IS 30 O

DIF_[R[NT|AL C(_IEIIM[CY|_N8

TO( -.8084 TRA-I.•4Z•

• 0[ -.1856 ItRA .0481

¥0£-1.7055 FRA-I.4••0

80£ .8175 lIRA 1.•434

DISTANCE _04,306

LOL Z)9.DZ VL ZB.Z$9 GAL -11,96 AZL 94.54 HA IAZ.J9 SNA 158.66 ECC .ZZ551 INC 4.5441 vz 19.419

LOP Z1.Z9 YP $6.611 GAP 3.15 AZP 86°4| TAL 154,95 TAP 17.14 RCA 107,57 APO 170.14 VZ 54.941

GP 14.50 ZAL 154.09 ZAP IZI.?0 ITS IZ,•O ZA[ 14Z.G? IT[ IS4°80 ZAC 91.97 £TC Z76.52 CLP-IEZ.6?

0LA 4.12 RAL 78.68 RAO 6568.7 VEL 1Z,96f PYH Z.36 VHP 4.A36 OPA 57.38 RAP ?4.71 £CC 1.7691

L-J TIN_ |NJ LAT |NJ LCNG i_J RT A$¢ IN| AZNTH |NJ T|NIE PO C$T TIN IN| 2 LAT |HI Z LONG

1553.61 -ZG.Og &4.15 514.5A 10|.4| 0 49 57 1913.6 -24.25 55.95

494J,47 11.49 115.75 511.)Z 71,|0 14 19 8 454J,5 16.71 Z08.I8

2185,01 -27,45 44.06 5|4.02 102.3? 2 8 46 1686.0 -25.45 55.62

4685.30 ZZ,•8 191,43 510,62 70,10 15 44 IT A085,5 19.86 180.84

ZO5•.55 -31.05 15.78 313.01 105.08 5 17 58 J457.6 -18.67 J?.59

448_.$3 _S.25 1•9.78 309.3A ST.Z• 16 AA A6 _885.S 22,94 172,18

N|O-_M[ [_J[CUT|_N ACC_QACy OI2817 D[7[RMINATION ACCURACY

TC3 -.SfA2 BAD .5481 8GT 1991.3 ]DR 501,2 863 298,A ST 8D6.9 SR 156.Z 6S 567.1

NC3 .1863 FAD .|1605 RItT -.A195 _ -.5619 RTF ,896_ CRT .789? CR$ -.9396 CST -.9468

FC]-Z.JlZ9 8SP 5808 SGe ZOIA,0 RZ3 ,1753 R13 -,8969 LSA 98A.1 NSA 168.? 6SA 15,9

8C3 .8743 FSP -949 8GI 1995.4 S_ Z•Z.9 THA |•6.30 £11 816,4 £12 94.? A_F 8.61

LAUNCH OAT[ NAY ZO J !HI4 FLIGHT TIM| 104,00 ARRIVAL OAT[ S£P 1 1964

_I[LIOC£NYRIC CONIC

RL 151.40 LAL -.00

RP 108,A2 LAP -Z.87

RC 106,586 GL -19.51

PLAN[TOC[NTR|C CCIq|C

C3 A5.87_ ¥ffL 6,•73

LNCN AZN?ff LI_H _J14_

90.00 0 18 L'O

90.00 13 A 11

100,00 1 $9 15

100.00 14 Z$ 56

110.00 t 51 5

I10,00 15 18 3•

OIl|ARC| 310,_?0

LOL _J5,0Z VL 19.169 GAL -ll,•l AZL 94.71 HA |4§,38 SNA 154.19 £CC .ZZ$90 |NC A,7058 Vt 29.4_9

LOP 14,49 VP _,_1 GAP $.4• AZP 86,1Z YAL 153.•5 TAP J9.|$ RCA 107.52 APO 169.25 v2 34.953

GP 15.$Z ZAL 155.88 ZAP JZ4.4Z [76 14,36 ZA[ |40,80 IT| 155,50 ZAC 92.19 [TC Z?6,S0 CLP-JZ5.86

O_A $,$5 RAL ••,48 RAG 6568.• V[L |Z,95_ PTH Zo56 VHP 4.$29 OPA 38.21 RAP ?4 ,?_

L-1 TIN| |NJ LAT |NJ LONG IN| RT ASC |NJ AZPITH IN| TIRE PO CST T|N IN| 2 LAT

2514,94 -15.69 GZ.15 $14,46 101.34 0 58 Z5 1924.9 -21,73

4910.85 Z1.91 Z|?.OZ $|Z.0| 71.60 IA Z6 SZ 4560.8 19.19

4•03.49 Z3.ZO 197.61 311,S$ ?0.60 IS 4_ 21 4105.5 20.$4

ZOSt.87 -30.59 13.99 $|3.05 106.0§ 3 Z4 58 1452.7 *18.09

4501_10 16.6_ 180.81 $10.08 6•.76 16 45 38 5901.1 25.40

01rr[R(NTIAL C_IIR[¢11_N8

TO| -.671£ YRA-1.81£_ YC$ -.9117 BAD .5•69

RO[ -.1601 RRA .014_ RC$ .1876 FAD .10891

ro£-1.661S FRAoI,$•82 FC3-_,OSS5 817 6ZDI

90[ .68•6 BRA 1.8118 8¢$ .9A06 FSP -913

MIO-C_URS_ [_CUT|ON ACCURACY

SGT _11_.7 ]DR 199.5 853 288.4

RNT -.4_79 _ -.5676 RTF .8964

$_ 2112.5 N21 .1971 R15 -.9979

8G1 2116.4 SGZ Z6I.Z THA 1•6.59

[CC 1.7549

IN| 2 LONG

54.01

209.40

53.96

189.99

15.69

173.15

_|T O£TERNINATION ACCURACY

6T 871.4 6R 156.1 $S 574.2

CRT .8088 CRS -.9474 CST -.9504

LSA 1089.$ MSA 165.1 SSA 14.9

ELI 878.4 [12 79.5 A_F 7.26

LAUNC_ OAT[ NAY ZO 196A FLIGHT TII_[ JOT,DO ARRIVAL OAT[ $EP 5 1964

_[LIOC[_YRIC CONIC

RL 151.40 LAL -,DO

RP 106.36 LAP -Z.59

RC 110.696 GL -Z0.48

PLANI[TO_[NTRIC (ONIC

C3 45.096 VHL 9,•1_ OLA 2,46 RAL

LNCH AZNTH LN_H TIN( L-[ TZlq[ IN| LAT

90.00 0 16 2A 2A92.78 *Z5.20

90.00 11 0 54 4984.$4 2Z.41

tO0,O0 I 48 51 2216.72 -26.51

1OO.O0 14 Z1 6 47Z5.64 25.69

110,00 Z 59 45 Z004.89 -30.05

I10,00 15 28 45 45L)0,25 Z?.14

OI_FER[NY|AL C_R[CTI(_N$

TO[ -,9412 ?RA-1.8910 TC3 -,9881 BAD .6066

ROE -.16_S R_A .0206 RC$ .1998 FAU .10_W2

r0[-1.6661TRA-I,Z84? FC$-1.9955 OSP 6618

SOl ,9684 MA 1.8_11 8C3 |.0064 FSP -886

DISTANCE 516.411

LO_ 759.02 VL Z8.097 GAL *11.5A AZL 94.90 HCA 148,57 SNA 137.71 £CC .Z2256 ]NC 4.6960 vl 19.429

LOP Z?.69 VP 5_.540 GAP 3.•9 AZP 65.82 TAL 132.$0 TAP 21.O?-_CA 107.06 APO 169.35 vZ 54.966

GP 19o$$ ZAL 15_,65 ZAP 1_6,88 IT] 16._5 ZA[ 159.00 [T[ 165.97 ZAC 95.77 [TC 2?6.44 CLP-IZS,?I

12.902 PTN Z.35 VHP A.652 DPA 39.27 RAP ?4.96 [CC 1.•420

RT A$C |NJ AZMTH IN| TIN[ PO CST TIN IN| 2 LAY IN| 2 ¢OqG

59.90 514,62 105.36 l 7 57 1892.8 -25.12 51,95

Z|8,56 51_.85 ?Z.ZZ 14 25 58 4584.$ 19.77 110.98

$9.9? $14.26 104.$3 2 26 0 16Z6.? -24,26 51.99

199.08 312.57 71.22 1_ 59 52 4|15.6 20.91 191,59

ZZ.00 $13.15 107,|| 5 35 10 1404.9 -27.41 13.80

192.08 $10.96 G8.$7 16 42 $ 5920.Z Z$.96 174.56

NIO-COUR6[ [_[CUTJ_I_I ACCURACY OROJT DET[RNZNATION ACCURACY

6Gt 2255.1 S6R 2?9.5 SG5 7?8.5 ST 941.8 SR 113.1 S$ 564.8

RRT -.4401 RRF -.0000 RTF ,6975 CRT .6266 CRS -.9551 C$T -.9523

868 Z_51,6 RZ$ .Z2Z? R15 -,8987 L]A 1101.5 M6A 162,3 SSA 15.8

$G] ZZ$8.6 SGZ 150.6 THA I76.81 ILl 946.6 [LZ 63.4 Abr 5.74

• 8.35 RAD 6568,• VEL

IN| LONG IN|

LAUNCH OAT[ NAY ZO 1984 FLIGHT T|I( |08,00 ARRIVAL OAT[ $EP 5 1964

HI[LIOCENTRIC CONIC

RL 151°40 LAL -.00

RP I08.$4 LAP -_.4_

RC 113.Z01 GL -11.81

PLAN[TO_[NTR_C CONIC

C_ 44.415 VffL 8.684

LNCH AZNTH LN_N TIN(

• O.O0 0 $• 5_

90.00 IZ 56 AO

100.00 I 59 $Z

IO0,OO 14 17 _

110,00 $ 9

110.00 15 _4 •

01FFER[NT|A_ C_I_CTI_N8

TD[o1.0_98 ?RA-J.941_ YC$-1.0510 BAU .6545

ROE -.1011 #RA .0085 RC$ .19Z8 FAU .09840

r0[-1.6519 rRA-I.18•6 FC$-1.9191BSP 1_0_

80[ 1.0555 8RA 1.946_ 8C5 1.0685 FSP -948

OISTA_[ $22.434

LOt. _9.01 VL 29.024 GAL -1|.$Z AZL 95.11 _CA ISl,•? ]NA |$•.|Z [CC .22116 ZNC 5,1245 Vl _9.429

LOP $0.98 VP _.4_9 GAP 4.J0 AZP 85.48 TAL Z3|.Z| TAP 21,98 RCA 106.78 APO 167.47 v2 54.979

GP 17,58 ZAL 191.27 ZAP 119.05 [TS 18.4_ ZA[ 137,21 [T[ 155.98 ZAC 94.99 [TC 276.39 C_P-131.37

OLA !.40 RAL 79._4 RA0 6568.7 V[L 1Zo975 PYH 2.$5 VHP A.7A5 DPA 40.59 RAP 75,37 [CC 1.7509

L'| TIM( |NJ LAT IN| LONG IN| RT AS¢ ]NJ AZMTH IN| TII_ PC) CST T|M IN| _ LAT IN| 2 LONG

245_.|_ -14._O 57._ $14._$ 104.48 | JB 46 J856.Z -ZZ.3? A9.43

5011.$9 Z$,00 ZZO.48 $15.81 73,01 14 ZO 14 44|$,4 20.45 Z|Z.?3

_191,?_ -_$o_ $•.S5 $1A.44 105.A• 2 $8 _4 1591,? *_,5_ 29,56

4•53.0? _4.Z9 L_20.90 $15.57 72.01 1_ $6 55 4155.1 21.59 193.14

197_.4| -19,40 19.78 313.14 108._8 3 42 30 15•3.4 -16.6Z lI.?O

4544.1_ 27,75 183._9 31_.0_ t9.J_ |_ 59 51 3944.1 14.64 1•5.86

N|0-C_UR_ [XI[CUTi_N ACCURACY (:_0_T 0£T[RN|NATION ACCURACY

$GY Z$94._ S_R Z71.9 $63 18716 ST 1017.6 $R 69,1 S] 596.4

RRT *,455? RRF -,6)68 RTF ,89?4 CRT ,8519 CRS -.9659 CST *.9542

]r,_ 1370.5 225 .2_28 R|5 *°8988 LSA 1171.9 M6A IG0.1 SSA 12.4

861 Z$58,1 801 Z42,0 ?HA 176.97 £L1 1020.4 [LZ 46.4 ALF 4,18

l'O76



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NAY Z0 1964 FLIGHT TIN[ 110.00 ARRIVAL OATE SET • 1964

HELIOC[NTRIC C(_IC

AL 151.40 LAL -.00

Rp 101.50 LAP oZ.Z9

RC 115.490 GL -ZZ.90

PLAN(T_[NTRIC C(_IJC

C3 4].90_ VHL 1.626 DLA

LNCH AZHIH LII_H TIME L-| TIN[ |NJ LAT

90.00 0 51 11 2415.60 -15,05

90.00 12 51 T 5049.92 23.70

I00.00 Z 12 36 2151.25 -25,14

100,00 14 11 24 4?gY.T2 24.09

II0.O0 5 ZO 59 1957.10 -28.G0

110.00 15 20 51 45?4,53 2¢,45

0IFF[RL_TIAL coRm[cT1¢ws

T0£-!.1252 TRA-2.0104 TC5-1,1005 0AU ,N14

RD[ -.0701RRA -.0084 RC5 .1975 FAll ,09203

F0[-1.6482 FRA-I.0041 FC5-1.#526 8_ p 7406

60[ 1.1254 MA 2,0104 8C3 1.12i9 FSP -816

D|STANC[ 528.458

LOL 259.02 VL 27.050 GAL o11.10 AZL 95.41 NCA 154.06 SNA

LOP 54.0T vP _11.457 GAP 4.41 AZP 85.10 TAL 220.89 TAP

GP 10.16 ZAL 149.70 ZAP 150.90 ITS 21.10 ZA£ 155.59 [T£

|36.54 [CC .22008

14.64 RCA 106.49

155.65 2AC 96.54

INC 5.4062 vJ 29.429

APO 166.59 v2 $4.992

(TC Z?6:24 CLP-153.68

• 13 RAL 80.Zl RAD 6560.7 V[L IZ.856 PTH 2.54 VNP 4.874 OPA 42.25 RAP 75.87 ECC 1.7225

|NJ LCNG INJ NT A$C ]NJ A2HTH ]NJ TIN[ PO CST TIN ]NJ 2 LAT |NJ 2 LONG

54.51 515.11 105.75 1 31 26 1615.8 -21.46 46,65

222.03 315.02 74,04 14 15 17 4449.0 21.29 215.09

34.?9 314.70 106.75 2 48 27 1551.2 +22.61 16,91

Z03.13 314.60 73.04 15 32 12 4187.7 22.45 195.57

1?.2T 313.43 100.57 3 53 16 1357.2 -25.67 g.5z

185.76 313.32 70.20 16 3645 30?4.5 25.49 177.84

HID-COURSE (XJ[CUTI(_N ACCURACY (_81T DETERNINATION ACCURACY

SGT 24?5.3 $GR 2Q8.5 SG3 256.7 ST 1105.3 SR 61 .Z SS 612.7

RRT -,4708 RRF -.6791RrF .8976 CRT .8842 CRS -,9713 C)T -,9565

$68 2480.9 R23 .6863 R13 -.99_0 LSA 1255.4 NSA 159.1 SSA ll.O

$61 1478.6 $GZ 236.6 THA 17?.05 [11 1104.6 [12 28.5 Abr 2.81

LAUNCH OAT[ NAY 20 1_4 FLIr-._IT TIN[ IIZ,00 AR_ZVAL DATE SEP 9 1964

HI[LIOCENTRIC C_0NIC

RL 191.40 LAL -.DO

RR 108.16 LAP -2.11

RC 11P.790 GL -24.e0

PLANETO¢(NTRIC C(_IIC

C3 45.645 VffL _,_[_

LNCM AZNTH LNCH TIN_

90.00 1 ? 5

90.00 12 45 41

fOG.DO t 2? 43

IO0.00 14 5 42

110.O0 5 34 15

110.00 15 15 29

OIFFER[N•IAL CORRECTIONS

T0[-1.2976 TRA-2.0744 TC3-1.1508 8Au .68?1

ROlE -.O$Z4 RRA -.0_45 RC5 .Z031 FAU .08713

F0[-1.6558 FRA-I.DO_ FC5-1.7283 85P YS_O

BOE J,2381 BRA Z.D?46 BC5 1.1775 FDP -781

DISTANCE 334.424

LOt. rJO.Ot vb Z?.876 GAL -iO.BG AZL 95,TG NCA 158.16 SI4A 135.96 [CC .21895 INC 5.7648 vl 19.419

LOP 37.E7 VP M.415 GAP 4.?0 AZP 84.65 TAL 228.51 TAP 26.6? RCA 106.19 APO 165.72 V2 55.006

GP 21.E0 2AL 147.66 2AP 132.35 ITS 24.34 ZA[ 133.44 [T[ 155.01 ZAC 98.55 [TC 276.12 CLP-156.27

OkA -1.44 RAL 8I.Z? RA0 6564J.? VEL iZ.846 PTH 2.34 VHP 5.024 OPA 44.39 RAP T6.44 CCC |.T185

L'| TIRE IN] LAT IN] LONG IN] RT ASC IN] AZHTN IN] TIN[ PO CST TIN IN] 2 LAT IN] 2 LONG

1543.45 -12.#8 51.15 515,52 107.15 I 46 17 1765.6 -Z0.52 43.4_

5007,15 24.55 2E6,15 316.55 75.45 14 8 38 4407.1 2_.51 218.18

2105.40 -24.|6 _],57 515.0T 106.16 3 2 47 1505.4 -21,45 15,81

4851.59 25.84 Z06.19 316.17 74.43 15 26 15 4232.6 23.46 198,51

1894,60 -27,60 14._ 513.71 IIJ.OZ 4 6 0 1294.6 -Z4.49 8.57

4614.16 20.33 188.51 314.97 71.60 16 32 23 4014.2 26;54 180,44

NJD-COIJR_[ IX;[CUT]ON ACCURAC• ORBIT D[TERHINATION ACCURACY

$GT 6306,0 ]DR Z?0.? 663 244.8 ST 1202.4 SR 29.9 $$ 633.4

RRT -.4_J R_ r -.7215 RTF .8979 CRT .9258 CRS -.9485 CST -.9594

960 16|0.1 223 .3215 213 -.8994 LSA 1550,0 NQA 159.2 $64 9.4

SGJ 1509.4 SGZ 236.0 THA JT?+O6 EL] 1102.7 [12 JJ.4 ALF J.32

LAUNCH O4TE MAY 20 1964 FLIGHT TIN[ 114.00 ARRIVAL DATE SIP I! Ig64

H[LIOC[HTRIC CONIC

RL 151.40 LAL -.DO

RP 108.22 LAP -1.99

RC 120.074 GL -26.66

PLAN[TOC[HTRIC CONIC

C3 43.801VHL 6,612

LNCH AZN•H LNCH T_N( L-I TIN[ _NJ LAT

90.00 I 16 52 2_OZ.46 -21.10

_O,O0 12 35 2_ 51_O,10 25.56

100.00 2 46 16 2045.25 -22.97

lDO.O0 13 56 25 489E.54 26.8?

110,O0 3 50 49 1843.16 -16.29

110.00 J5 • 19 4697.59- 50.A2

D1VFCRENTIAL CORRECTIONS

YDE-I.$ODa TRA-2.1578 TC5-J.1945 84_ .?_DZ

R0E ,0116 RRA -.0439 RC5 .Z096 Flu .0805T

FD[-1.6655 FRA -.9053 FC$-1.5924 85P 8195

8D[ 1,3809 BRA 2.1382 BC5 1.1117 F]P -?34

DISTANCE 540.594

LOt- 239.02 VL 27.600 GAL -10.6Z AZL 96.14 NCA 161.56 SNA 135.5T [CC .21T90

LOP 40.47 VP M.57Z GAP 4.08 AZP 64.09 ?AL 227.11 TAP 26.47 RCA 105.87

GP 25.91ZAL 145.64 ZAP 155.27 [TS 18.37 ZA[ 131.21 [T[ 153.95 ZAC IDI._Z

INC 6.2599 vl 29.425

4TO 164.87 ¥2 55,019

[TC 276.01 CLP-156.57

OLA -5.44 RA_ 82.42 RAO _568.T VEL 1_.852 PT_ Z.54 VHP 5,E08 OPA 4T.20 RAP 76.99 ECC 1.7209

INJ LONG INJ RT ASC INJ AZ_TH fNJ Yf_

47.15 516.12 108.?? 2 4 54

130.47 518.58 T?.58 15 59 26

27.73 315.64 109.79 $ 20 21

_10,45 311.24 76;59 J] 17 56

10.93 314.18 112.67 4 21 32

101.2T 31T.16 75.30 16 26 7

NXO-C(:X_RS[ £X£CuTXON ACCURACt

)GT E7]A.] ]DR ZO0.E SG5 2)0.8

R_T -.4907 RRF -,?604 RTF .8091

$G_ 1718,5 RZ3 .3557 215 -.0997

SGI Z717.T $GZ 242.4 THA 177.02

PO CSr TIN |NJ 2 LAT IN] Z LONG

I?D2.S -18.84 39.54

4560.1 Z3.57 2Z2.36

1445,3 -19.97 20,14

4296.5 Z_.73 202.30

I_43._ °22.99 3.55

4067,4 27._7 184.01

_t_BZT DET[RN|NATION ACCURACY

ST ]319.5 _ 17.5 SS 658+1

CRT -.2636 CRS .4853 COT -.962g

LSA 1465.6 N)A 160.6 $$A 7.7

[L1 1310.5 [LZ 16,? ALF 1T9,80

LAUNCH DATE NAY 20 1964 FLIT,_T TIN£ llG.00 ARRIVAL DATE ][P 15 1964

HELIOCENTRIC CONIC

RL 151.40 bah -.DO

RP 108.17 LAP -I.63

WC 122.551 Gb -29.58

PLANI[TO([NTRIC CONIC

C3 44.691 VHL 6.6_6

LN_N AZNTH LNCH TIN[

_0.00 1 51 57

90.00 12 18 45

]DO.DO 5 10 4

11)0.00 13 4E 5_

110.00 4 11 45

i10.00 14 57 49

DISTANCE 34_.347

LOt. rJo.o2 VL 27.?24 GAb -10.37 AZL 06.80 PICA 164.56 _NA

LOP 43.68 VP _.320 GAP 5.26 AZP 63.34 TAL _Z5.6_ TAP

GP 27.63 ZAL ]42.87 ZAP 153.39 [iS 35.48 ZA[ 1_8,47 [T[

154.79 [CC .21603

30.25 RCA 105.55

151.44 ZAC 104.90

OLA -6.08 RAL 83.73 RAG 6568.7 •EL IZ,086 PTH Z.35 VHP 5.456 OPA 51.D0

L-I TIN£ |NJ LAT IN] LONG IN] RT A3C IN] AZNTH IN] TIM( PO C_T TIN

2224.94_ -19,86 42.14 317.10 110,65 2 28 42 1615.D

S24T.?? _6.76 636._ 521.42 80.25 15 46 11 4647.8

1071.85 -21.10 23,00 516.57 111.68 5 4E 56 1371.9

4_?8.12 28.07 216.57 3E1.15 70,E8 15 S 54 4376.1

17?6.84 -14.54 6.76 314.08 114.58 4 dl 22 1178.8

4741.89 31.?E 197,(_ 360.65 76.55 16 16 5] 4141.9

Dr_FERENT|AL C01RECTI()i8

• 0[-1.5758 ?Rd-t._l)$4 T¢$-1._051 8&U .7316

NO[ ,08_4 HA -,01HI3 RC3 ,EleO FJ_J .07315

F0£-1.6914 _RA -.8080 _C5-1.41_0 80P _612

80[ 1.5772 MA 2.L1_075 0C3 1.E245 F]P -885

NIO*COuWK [Z[¢UTION ACCURACy

SGT L_34.8 SCA_ 300.4 663 214.?

RRT o,S034 Rift' -.7077 RTF .0903

968 COS0.? RZ5 .3_31 213 -,9011

$61 6638,9 $GZ 259.2 THA |?6,01

INC 6,9041 ¥] 29.429

APO 164.03 v2 55.032

[TC Z75.94 CLP-]40,84

RAP ??.55 [CC ].?556

|NJ 2 LAT[NJ 2 LONG

-16,$5 34,T4

25,10 126,33

-]T.97 15.60

26.51 208.01

-21.D1 559.39

29.55 159.15

C_81T D(T[RN|NATION ACCUR4CY

ST 1466.g $R 60.2 SS 690.9

CRT -.?56] CR$ ,8966 C]T -.g675

L$A 1614,5 N$4 I65.4 364 6.0

ELI 1467,6 [LZ 39,3 ALF 178,21

Z0??



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19643

LAUNCH DATE NAY ZO |�iA FLJGHY TIN( 11|,00 kRmZYAL DAY[ S(P IS |964

N[LZOCEmTn;C C_ZC

RL I11.40 LAL -.00

RP 10t.lj LAP -1.67

lC _Z4,tII GL -33.0?

PLAN(TOCENTRIC CONIC

C3 47.0?4 VHL S.DSI

LNCff AZNYff LlqlCff T_l_

90.00 Z Z$ 15

PO,O0 Jl 3l 24

1OO.00 3 4Z 47

1OO.00 13 ZZ 31

J10.00 4 AO I

1|0,00 14 41 30

0/STAlK[ 352._|5

LOL t_9,0Z VL Z?.ia| GAL -10.11 AZL PP,�I KA 167.?5 SMA

LOP 4i.II VP _,tli GAP 5.52 AZP IZ.Z? TAL Zt4,ZI TAP

GP 32.94 2AL |$9,11 ZAP |$2.25 (?$ 40,0S |AlE 124.Y4 (?[

|34.22 (CC .Z|60A INC ?.9060 Vl 29.429

$1.96 RCA 108.22 APO 143.21 VZ 35.04S

150.49 ZAC 110.19 ETC 2?6.02 CLP-iA3.ZI

DLA -9.72 RAL 9S,26 RAD 656_.8 VEL 12.978 PTN 2.37 VHP 5.933 DPA 56.36

L-i T|NC |NJ LAT |NJ LON_ |NJ Rt A$C IN| AZNTH IN| TIN£ POCST TIN

212|.15 *IT.L'O $5.85 $18.85 1|Z.85 $ 1 35 1521.1

5877.83 _?.87 243.J$ 325.69 94.79 13 16 I 4777.6

|874,15 -18.52 16.89 ]18,25 113,89 4 14 I 1274,]

SO89.8A _,5| 225.35 325,52 83.85 14 47 31 4499,8

1i94.5t -Z2,05 |.48 518,47 116.81 S 8 23 |094.5

4852.24 55.17 20S,|Nt 514,93 #1o21 16 Z 31 4252.2

OZrr[RKNYZAL ¢OIRl[C?lGlt$

TDE-_.861Q ?RA-_.2111_ TCS-I.|I?A 8,dqJ ,7472

4'0( .1311 RRA -.1|04 RE5 .£187 FAU .06576

FOE-I,?_03 FRA -.?019 FCS-I.I?ZS IV 99?9

80( 1,184S MA 2.1849 8C5 1,1875 FSP -8|4

RIO-COURSE £ZI[CuTICW ACCURACY

SGT 2955.Z Star 551.8 SG3 195.3

IIhQY -.4814 _ -,?_92 RTF .9021

_97|.8 RZ5 ,4001 215 -,_42

SGI 1957.5 SGZ 290.A THA i76,87

RAP 77.0) ECC 1.7747

IN| 2 LAT IN| 2 LONG

-13.95 29.4Y

26.9S 137.43

-15.14 9.73

29.15 216.74

-19.27 35A.39

31.11 197.08

_IT OETERNINAT|ON AEC_HtACY

_Y 1660.0 $R IJ?.d S$ ?$D.O

CRT -.8250 CRS .9330 CST -,9719

LSA 1809.4 NSA 167.3 $SA 4.3

EL| 1662,8 EL| 66.2 ALF 176,66

LAUNCH OAT[ NAY tO 1H4 FLX_? YI_ IZ0.00 ARRIVAL DATE SEP 17 1964

I'H[LIOC(NTR|C CONIC

RL 191.40 LAL -.OO

RP 101.O9 LAP -|.50

RC 124.878 G_ -_.A9

PLAN(TO(ENTR|C CON|C

¢5 55.091 V_- ?.29A

LNCH AZNTN LNCN TIN(

gO.DO 3 I1 gO

_0,00 11 18 4_

100,00 4 35 0

IO0,00 12 48 14

11D,00 5 25 0

I10,OO 14 14 45

OXSTA_C[ 558.Z00

LCI. _9.0_ YL 17.571 GAL -9.94 AZL H.tlO _CA 170.95 SNA 153.65 [CC .21522

LOP 50.OM VP M.Z45 GAP S,?9 A2P 80.5| TAL 222.71 TAP 35.86 RCA |04.98

r,p 40.95 ZAL 155.9_ ZAP 118.80 ET8 48.69 ZA( 1|9.09 ETE 148.48 ZAC 118.16

DLA -|5.07 RAL 87,18 RAO 8588.9 V(L I).206 PTH 2,41VHP 6.518 OPA 64.25

L-| TIN( |NJ LAT |NJ LONG |NJ RT A$E JNJ A2NTN IN| T|I4E POCSY TiN

1_80._ -12,95 28.50 521,$0 115.40 3 52 39 1589.0

5589.35 f8.21 281.40 552.58 92.51 IZ 51 52 4989.3

|751,9£ o|4.41 9.41 521°?7 |16.4? S 1 55 !132.9

5500.85 29.95 240.23 532,_5 91,65 14 18 55 4100.S

|S_i._O -18._5 554,41 519,45 119,4_ 5 49 17 9?6.3

50_0,04 34.18 219.75 35_.69 89.3Z 15 _8 33 4450.0

OJFFERI[NYJA_ _OItRI[C?JON8

TD£-£.544_ TRA-_.5749 ?C5-J.0397 8AU .7508

RID( ,2£_? RRA -,1995 RE5 ,19P8 FAU .031_5

rOE-J.741? FRA -.5848 FC3 -.8_85 85P 9_55

BOE t.5548 8RA 2.38A9 8C5 1.0584 FSP -518

NJD-_R_ EXECUTION ACCURACY

SG? 3075.1 Srdl 572.8 $55 185.7

RRT -.5958 RNF *.?_85 RTF .9094

SG9 _095.7 225 .5990 RJ3 -.9116

SGI 3078.? 8G2 542.3 THA 177.23

INC 9.6033 VI 29.429

APO 162.41 V2 35.059

ETC _78.S0 CLP*IAS.O4

RAP 74.41 (CC 1.8731

IN| 2 LAT IN| 2 LONG

-9.43 19.59

29.16 252.?_

-10.?6 1.54

29.76 231._3

-14.19 347.65

33.?0 210.51

OR8|T OETERNJNATION ACCURACY

S? 1954.0 SR 181.8 S9 7?6.0

CRY -.8412 CR8 .9521 C�T -.9798

LSA 208A,7 XSA 172.1 9SA 2.8

ELI 1940.D EL2 98.0 ALF 175.47

LAUNCN DATE NAY 20 1964 FL|GHT T1i4( iZZ,OO ARRIVAL DATE $EP 19 1964

NELIO<(NYlIC CONIC

RL 151.40 LAL -.00

• P 108.03 LAP -1.35

RC 128.127 G_ -4G.90

PLAN(T_ENTRIC CONIC

C3 71,141 VHL 9.435 DLA -25.45 RAL

LNCH AZNTH LN_N T_lq[ L-| T|N( |NJ LAT

90,00 S ? 2 1690.37 -4.38

_O,OO 9 S? 15 ?2Z.|Z 25.35

100.00 _ 9 S| 1487.37 -8.57

1OO,OO 11 17 J 5689._ 2_.77

J10.O0 8 A| d 1_28.70 -I1.?0

Sl0.0O 15 12 Zl 5358.83 31,S5

DIFFER(N?IAL CC_R(CTJON8

TDE-$.3788 YlA-2.SO62 TC5 -.7405 BAU .7J55

ROE ,2241_ RRA -.4541 RE5 .|198 FAD .05576

FD(-I,?I?I FNA -.4555 FC5 -.4109 BSP 9825

80( 3.5845 MA 2,5470 8C5 .7498 FSP -383

DISTANCE 364.088

LOt. Z$9.02 VL 27.495 GAL -9.$8 AZL 103.18 H_A 174.13 SNA 133.08 [(( .21446 JNCIA.IZR? Vl 19,4Z9

LOP 55.50 VP 38.ZOO GAP 6.02 AZP ?6.94 TAL 221,18 YAP 35,$1 RCA 104.54 APO 161.62 VZ 3f.072

GP 55.53 ZAL |25.58 ZAP 121.53 EYS 91.16 ZAE 109.$1ET( 148.80 ZAC 130.80 ETC _78.59 CLP-I$1.O$

90.48 RA0 6569.4 VEL 13.874 PTH 2.53 VHP 9.154 OPA ?5.84 RAP 59.81ECC Z,1709

|NJ LONG |NJ R? ASC IN| AZNTH IN| TII4( POCSY TIN JNJ 2 LAT IN| _ LONG

10.54 532.25 118,0] 5 33 12 1090.4 -,59 $.9D

515.18 543.60 106.19 JO 9 15 122.1 25.39 $0_.11

354.41 331.04 119.23 6 34 43 88?.4 -_.63 34?.84

2(d_.18 344.36 105.?0 13 11 49 3058.4 27.67 259.90

343.91 327.94 _22.3_ ? 4 14 789.7 -?.35 33?.5_

244.89 546.10 103._0 14 9J 40 4758.$ 33.13 236.DZ

N|D-COURS( EXECUTION ACCURACY ORBZT OETERNZNATION ACCURACY

SGT 5205,9 SGR 421.5 5G3 120.8 ST 1360.? SR 184.2 S$ 925.0

Rift .0135 RRF -.3503 RTF .9302 CRY -.6839 CRS .7862 CST -.9585

SG6 3131.5 R_3 *._631 213 .9301 LSA 2501.Z MSk ItT.O $$A 1.5

$51 3203°9 5GZ A21,4 THA .10 ELI 2364.1 EL2 134.Z ALF 178.94

LAUNCH OAT[ NAY ZO 1984 FLIGHT TfN( IZ4.0_ ARRIVAL DATE $EP 21 1964

HELIOCENTRIC CONIC

RL 111.40 LAL -.00

RP ID8.01 LAP -1.15

RC 131,)_7 GL -58.03

PLAN_TOCEN?RJC CON|C

C3 174.127 VHI. 15.L_O

_NCH AZMTN LNCH _JN(

88.$5 5 18 10

113.55 10 35 4_

18,83 5 18 |0

113,$3 10 13 48

66.85 3 J8 |0

119.35 10 55 49

O/STARE( 349.891

LOt. 139,02 VL 27.118 GAL -9.Z_ AZL 114.75 H_A 177.24 SNA 131._2 ECC .21361

LOP 58.31VP _).157 GAP 8,_4 AZP 8_,_0 TAL 219.80 TAP 36.84 RCA 104,22

GP 72,31ZAL 111.10 ZAP 107,47 (Y5 97.31ZA( 91,01 (TE 174,03 ZAC 150.$8

OLA -_6.07 RAL 19.22 RAO 63?0.9 V_L 11.192 PTH 2.94 VHP 14.583 DPA 7_.03

L-| fiN( IN| LAY |NJ L(_NG |NJ RT A$C |NJ AZMTH |NJ ?|N( POCST T|N

19_,94 8,8| 34.S? ,05 J23,34 3 SO 13 1322.9

83_.08 8,83 314.4J ,06 125,54 I1 10 3 255.1

19_,84 9.ll 54.37 ,03 121.54 $ SO 13 132£.9

833,08 6.83 314.41 ,O6 !_5,84 I| |0 3 255.1

182£._M 6.81 34.57 ,0S |_$.54 S 30 13 J322.9

953,08 8,85 314.4| .06 1_5.5d II 10 3 235.1

OIFF(RI[NTIAL COmq[CTJOml

T01[-8.1£81 ?RA-J._A|I YC3 -.ISO£ 8AU .5_0_

_[-2.$$87 RRA-I._IJ8 Re3 -._OS| FAU .001375

ro(-t.?588 rRA -.52|0 rE5 -.0485 8SP 8537

BOE $.?_10 MA 2,7881 8C3 ,|SO3 F�P -_4

N|O-COURS£ (X£CuY|ON ACCuRACy

SGT Z995.0 _GR J631.Z SG3 68.4

RRT .9549 _ ,8?09 RTF ,9884

$88 5314.2 223 *.23)0 R13 .9711

SGI 32?4.? $GZ 5|0.0 THA 28,61

INC24.7277 vl 29.429

APO 160,83 v2 35,D85

(YC 294.52 CLP-J??,3E

RAP 323.82 ECC 3.86?3

IN| 2 LAY IN| 2 LONG

11.21 29.38

11,22 308.20

I].21 Z8.36

11.21 308.2D

11.21 29.36

|1,22 308.2O

ORB|T O(TERNINATION ACCURACY

ST 2_77.? SR 1272.5 95 963.1

CRY .8_6 CR9 *.9825 CSY -,9988

LSA 3112.4 NSA JTZ.O SSA ,8

£L1 2960,4 EL| 117.8 ALF 25,18

2078



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19645

N[LIO([_?II¢ COMIC 0IITAK[ 5T8.517

It I$L.40 LIL -,_O LOL _l.0l VL ZT.51| IlL -|.!| AlL 55.88 KA Ill.Z0 INA 151.iT [C( ,Zl50i |MC54.0411 vl ZI.4Z9

#P JDY.l? LiP -.if9 LOP 59.T8 vP 38,114 GaP i.70 AZP 144.04 TAL Z]8,37 YAP 31.58 •CA 105,59 APO 160.51 VZ $5.098

NC 155.997 GL _S,S8 GP -14,Z4 _t_ 100.30 lAP iT.S1 IT9 ll_i,_0 ZA{ TI .D| [T[ 125,f_ ZAC 51.40 [TC Z94.G! CLP lOT,T|

C5 115,i95 VNL •t,Jii Ol,A H,_ NAl, IY|,4_ I&0 15T•,7 V_L 18.5T• PTH 3,41 VHP $5.$85 0PA *il ,?T NAP $9.13 [CCI•.ZSIf

L_J AZ_TH LI_,J0 1IN( L-I _Jl_l[ INJ LET |NJ LON4; |NJ NT A_ INJ AZMTH INJ TIN[ PO CST TIN INJ _ LATINJ p LONG

E$.•l 1• 41 •$ 50_1.0,S -.#Z 149.0_ 61.O4 t0._£ II 5 dl 44J0.1 -9.54 _45.a)

|$9,09 I 8 •T $$1_?1 -.11 g?.l$ 9|.04 •0.it ? $ 38 Z?I0.T -9.59 t4.T0

• $.1• |9 41 •$ _._ "oil 148.0_ 81.08 _0.9_ •| $ 4_ 4439.| -9.59 145.13

ISl,OI 8 • •T }iJ0,T| -,IJ 07,18 81.04 _0,91 Y ] $8 ZTI0.T -8.39 94,?0

15.9£ I• 41 Z• $058,0_ -,gZ 14e.09 81.06 Z0.gt El 5 41 4458.t °8.59 _45,63

lit.O• I • •T 5_lIO.?l -.l_ IT.it 91.(]4 _DO.91_ T $ $8 ZTI0.? -9.59 14.?O

OIFF[ff[NTIAL _¢YJ_Ng N|0*_K [_CUTION AC{_A{Y Wilt DET[RM|A_tTION ACCURACY

T0[-_.I0•5 TRA .1384 TC$ -,GIST 8AU |.6$55 SGT $54.9 SM 3174.T SG5 49.5 ST 4|6.1 M 18G$,t S$ 916.1

FOR 1.1_$$ FRA ,T_H_$ F¢$ ,0•T• lip _ _e_ $111.• _S -.|fill R15 -,_951 _$A l/_0.0 NSA •51._ 9SA .4

BO[ •.O_•• ME 4,Ill0 8C$ ,|Ti• FIP -I|5 _| $111.l _ 5ll.l THE Bi. IS ILl I•J4o4 [l,Z Z_o_ ELF TS.99

LAtXqICH OAT[ NAY •0 11541.4 FI,IG_T TIN[ tl|.00 _IttIVAL OAT[ SIP _5 1964

t_[L IOC[NTRI C CONIC

h Ill .40 l,AL -,00

aP 107.85 l,AP -.T8

P_4t_TOCKNT_I¢ CONIC

¢3 _T.485 V_. T.SlI DLA IT.8? RAL

_ AZ_T_ l,NCH TIN_ _-| Y_ fNJ l,_Y

lS.ll 14 41 IS 41411.?I -IS,t0

IS4.?• 1 • 40 £_.01 -15.0/I

IS.•• 14 41 15 41111.?l -15.10

154.79 1 • 40 l_,0I -•5.08

IS.Z• 14 41 IS 4EMI.T• -_$.10

| _4. ?1 I I 40 l_, OI -•S.08

O|FFE_NTIAL CWR(C T IQN8

RO[ .$191 NA .|_44 RC$ -,lOST FN .0£5T8

FOil ._•?• IrlM -,|lit FC$ -,_klt 8V 104_

$.4115 MA .9505 84:$ |o0•19 FIP -•?_

O|iTANC( M1.00S

l,_L. 1"if,0• ¥l, IT.l_ll GAL -8.74 .Ill. 78.81 KA 184._ INA 151.45 [CC .•155• IK11.$1•3 vl 8f.4Z9

LOP _,t4 VP 38,0?i GAP 8,81 AlP 101.34 TAt. ZII.8O TAP 40._0 KA 105.54 APQ ISi.$O vt 35,110

G_, -4_._9 ZAL Ill.It lap _l•.lO [TI tINI.4£ ZA1 107.415 _?[ l_.lM ZA¢ _S.OI [_C .*•?._• £L_-ISl.l_

95,45 RED 85_9.0 V[L I$.$71 PT_ J.44 VI_P I0.?T• DPA -_.7$ RAP 97._0 [CO 1.943T

_NJ _ _NJ RY 48¢ |NJ A_iTff [NJ T_N[ PO CiT _N |NJ • LAY |NJ _ LONG

I_,45 $S4,$4 14,47 1S 5_) 4 40_.T -5_,33 _t.94

le.$1 $$4,51 44.48 I 51 •9 •$1_.0 -31.3Z 43.40

_.45 5$4.$4 _4,47 15 58 4 40M.? -31.35 _tZ .g4

_.88 $$4.$I _4.48 I 51 _9 1519.P -$Z.SZ 9S,40

158.4$ 554,54 14.47 t[5 5_) 4 401_•. ? -31.33 P5P, _54

_o_ $54,51 14.46 | 5| •9 Z$19.0 -5Z._Z 93.40

NJ, O-¢OUNI£ [X[CUTIGN ACC_IACy WilT OETERMINATION ACCURACY

_7 35_4.1 ILR 4#J.$ •_$ SL.T LDT IC.._0.5 L_ •lO.• _ _9_.T

R_T ._J$80 NflJlr ,_417 ITF .9450 CRT °89_I Cil -.tJ_t CST -.1931

_1 $$47._ R£$ ._?O0 /IS .947D LIE ITZi.? NiA ]$Z.D Is4 .9

SGI $5|8.9 $Gl 449._ THA t,85 [l,I •159.9 [LZ 1_1 .4 ALr 4._g

L_W_N D_T[ _Y ZO J_4 FLJ_tJ_T YJN[ J)D.OG ARRJyAL DAT£ &[P J_? 1_64

_[_ IO([iTII ¢ CONIC

i_ IS1.40 L_L -.00

RP 107.t0 LAP -.IO

iC 13•.0•1 Gl, Z4.1S

PLA_ TO_[_?I_ C CONIC

C5 $0,719 VNL $.$45

rNCff 4ZNTN LN_H TJI_

SO. O• 1 S I'• 14

1 $O.00 I_ 51 5

130.00 Z5 51 $

50.00 15 Z• 14

130.DO !$ $1 $

D|_F[R[NT IAL ¢O_[C TJ ONl

TOE 1.$$t55 TNA-I.49$• TC$-_.IS0_ 8AU .9049

• C_ oZ?$? RffA -oOOYT ffC$ -.47•$ FAU ,04551

F'Or .IOI9 rRi -.£3T$ rC3-I.•_0$ 8SP 11155

_O[ I.$iTZ ME 1.495• BC3 Z.Z0Z9 FSP -455

0I STANCE 50?.013

LO_ E5¢.OE _L IT.I_I GAL -•.41 LZL •$.16 •#CA |1?.t6 _L 150.90 ¢C( .Zf516 INC 4.#$5_ VI £•.4_9

LOP IG.15 YP 58.019 GAP f,04 AZP 94.10 TAb Z14,$? TAP 4_.15 •CA 103,00 4PO 159.i0 Vt 35.1_3

GP ...44.19 ZAL 141.£t ZAP 1_0.01 (YS 307,85 ZA( 110.31 (Y( l!3.37 ZAC 31.Z4 £YC £75.08 CLP-155.33

OLA 47.39 NAL S0.S0 •A0 6564.• V£l, lZ,533 PTN Z._Z VHP T.5?3 0PA -_D,54 NAP 95.01 [CC I .5057

L-I TIN[ IN• LAT INJ LONG INJ 9T ASC INJ AZNTH INJ TIN[ _ CST TIN INJ Z LAT |NJ _ LONG

4_7•.9E -Ztl._)9 •05._ 551.67 4t.19 16 41 El 3776,5 -3•.04 Ji?.Z*

ZlO?.il -_8.98 89.0t $31.61 49.19 Z4 19 33 1307.l -5Z.O_ ll_.3T

• $Tt.9_ -_.99 •_$.J_ $$_.•? 49.19 J• 41 Zl $?T•,$ -)•._)d 197..94

Z9OT.I• -••.98 •9.09 35Z.615 49.111 14 19 53 I_OT.Z -5_.OZ 81.5T

45Ti. SZ -18.98 Z03,_ $_.67 49.19 IS 41 _1 3775,5 -$Z.04 197,Z4

liOT. Jt -Z$.98 •9.0t $5l.66 4t1.14 E4 till 35 •50?.t -$Z.0Z 9_.3T

N|O-COU_( [X(¢UTION ACCk_IACv •Wilt OETER_IIIATION ACCUNACY

SiT $595,5 _ iOZ.4 SG$ 155.1 IT 15_G,1 _q _95.5 $$ 415.Z

RRT .7918 R_ r ._iT •YY ,_59 CNT .9050 CR$ -._47 CST -,9644

3•43.5 R•$ .40tS RI5 .9015 L$Z 1457,6 NIA 157.5 S$A 3.4

• GI _$14,4 S_ 57_.4 THE ?.55 ELI IS87,3 EL• IZ0.5 ALF 9.41

LAUNC_ OAT[ NAY IO IH4 Irl,i_T TIN[ I$_.0_ AfflvAL DATE $£P 19 1964

_L.ZOC[NTRIC CONIC

IL I|1 .40 LAL -.00

lip lOYo•l LAP -.41

i¢ 140.Z1$ ;L 1I.ST

P_AN_TO¢ENT• I ¢ CONIC

¢$ IS,l?? Vl•L 5,0t8

LN1_.34 AZNTN LN•H TIN[

I?.iO I• AT 0

jj.*._ .e• It •4

9T.lg 18 4Y 0

JJl._O _ l• 14

ST. 10 f• 4T •

l|l.tO tl lid 14

OItfKHNTIAL COff_CY |GN8

TDf. .11'8I TNA-I.•I'0tl TC$-I.TIIS 86_ ,_$53

• O[ .liT? _A -.0_$ iC$ -,SO40 _AU .0$110

FD[ .$171 IrNA -.•878 Irc$-J.T844 lip 114_4

.69?1 ME 1.8T15 K• _.?t?? rip -_r_$

O1•TALWC[ 3t$. M_•

LOt. I_•.01 Vl, !?.11• GEl. -8.10 AlL 8?.TO N(:A ll0.5• INA 130.3LI [CC .£1_155 I_ _._985 vl Zi. LZ9

l,_P _,$T vP iT.INI8 GAP T,17 AlP ft.18 TAb 1|5,34 TAP 45.?1 •CA 10_.tl AR) 158,14 VZ 35.134

$P -$3,?0 ZAl, 145.91 lAP 1_.10 ITS 314,_0 ZA_ 1_•o•9 [T[ _07,45 ZA¢ 4_,43 [TC _?Z,19 CLP-134.74

0l,A $$.81 NAt,. 81.1'4 N/t0 851Ml.0 y[l, t_.llO PTH _.17 VNP 8.884 0PA o9._? RAP 9S.TZ [CC 1.41613

L-| TIN[ |NJ l,AY /NJ LONG IN• RT A$C |NJ AZN?H |NJ TIN(: P• tit TIN IN• Z LA? ZNJ Z _ONG

4118,$8 o_.H 171.$t $_S.85 81.5£ IT $5 39 $519.A -_6.31 171.09

_T._ -_r.e? _.$? $,D$.B_d 8J.$J 6"3' J,O St 14•T.l -_95.._D 9.,9,J_ '

A1|15.34 -II,•t 178.$£ $15.85 81,S_ IT $$ 39 5519,4 -_'•.31 171.09

_OtT.OI -II.•T H.$? _$.16 81.SJ _$ |0 _E 1497.J -Z6o5D 9Zo15

4f11. J14 -L_E.•# 11'_.$£ _$.1_ 81.$£ I? $$ $# $$1f.4 -EL.$1 IT1.0_

50•T.04 -LqLi? !59.$? $15.84 81.51 t• I(] 34 1_4•?ol -:_G,$(] 9_.15

N|O-_ I[II[¢UT_[_N ACCurACY (3_l_T O(T£•_I41N,tylON ACCUI_ACt '

SGT _?.B SM $40.I •G3 If_.(] ST 1(]49.? M 1151.1 S• _2Z.I

mIT .Jr_4 _W .INIIL_I •TF .8881 CRT .?953 CRS -.9?D_ C•T -.9145

_0 •?iT.5 R•$ .A$_ •13 .9•_$ LSA 1079,3 _SA t38.0 SSA _.Z

J_,l $TI5.0 •C-_ _01.9 ?NA 6.93 (11 J039,6 [L_ J08.T ALr T.90



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH OA?[ NAY tO 19|4 ?LIGHT Till( 154.00 ARRIVAL OAT[ o£r J x964

_tlELIO¢[NTRIC CO#iC

IL 151,40 _JL +.00

• P JOT.9Z LAP +.ZZ

R¢ 14Z.]94 GL S._O

PLAN[IOC[NTNI¢ CONIC

C_ 13,|79 VffL 4o914

LNCH AZN?N LNCH Tlle£

B4.96 J9 S? 16

¢S.Oa ZO _l 4

lO0.OO 72 lO 31

]O0.O0 19 SO 76

I10.00 0 3? 6

110.00 19 44 Z0

0IS?ANC[ 399.516

LO¢ 139.01 VL 77.0dl GAL -?.78 aZL 89.05 H¢A 193.38 SNa 119.96 [CC .21Z83 [NO .9505 vl 19.419

_OP 77,50 VP 37,944 GAP ?,49 AZP 90.93 ?AL 111.70 TAP 45,18 RCA 107.17 4PO 157.51 V2 35.|46

GP -7$.51ZAL 144.13 ZAP 144.40 ITS 319.34 ZA[ I19.16 [T[ _0Z+3d Z4C 50.6? [TC Z77.00 CLP-155.31

OLd 78.?Z RJL 91.74 RA0 938?.9 V[L 17.013 PTH 7,|5 yHP 8,336 0P4 -2.06 RAP 97,96 [CC 1,3814

Lo| Yl_( IN| LAY IN| LONG IN| R? A$C 1NJ AZNYH ZNJ TIN( PO CST Y|N IN| 7 LAT IN| Z LONG

3707.57 -19,01 J4S.S| 373,78 68.06 19 S9 3 3107.8 -21.83 137.94

3438.17 -19.01 1ZS.64 313.78 68.05 Z; 18 Z0 7838.3 -Zl.aZ 118.06

3084.10 -75.01 101,94 310,06 ?3,0T 73 I 59 7494,1 -27.9g 93,?S

3834.99 -13.13 130.16 )Zl.04 61.93 20 49 71 1935.0 -16.75 173.14

Z837.89 -37.67 T0.ZO 318.11 79.37 I Zl 3 Z031.? -33.79 61.15

3354.14 -8.47 117.57 317.00 56.35 Z0 d3 )4 1954.1 -10,80 1Z1.71

NI0-COI_K [I_CUTION ACCURACY QIRSIT 0[T£NN|NATION ACCURACY

SGT 3789.9 SG_ 4?3.9 $G$ |?5.9 ST 8_1.7 SX 133,5 S$ lO0.?

RRT .Bile R_ .P?5Z RTF .8805 CRT .5891 CRS -.8174 CST -.9078

S_ 38J 9.4 RZ3 .4173 713 ,88_5 L3A 810,3 NSA 113.Z SSA ZG.;

981 3811.O $G_ 154.5 ?HA 6.03 ELI 81S,] (LZ 107.4 AL¥ 5,64

OlrFER£NTIIL C_ItRI[CTI(:I_9

TOE .3210 TNA+I.?4_8 YC_-3.0497 8AU .931_4D

RD[ .JiO? RRA -.0411RC3 -,4891 FAU ,D5331

FD[ .1113 FRA -,1733 FC3-Z.0740 88P 11734

BO[ .3405 MA 1.7433 8C3 3.0856 FSP -381

LAt,IN(H 0A?[ MAY _ IN4 FL|_vHT TIN[ |)6.DD ARNIVAL 0ATE OCT 3 1964

/_LIO¢[NYRJC CONIC

RL 131.40 kAL -.00

RP 107.79 LAP -.03

ffC 144.539 GL .94

PLANI[?OCEN?RJC C(_I|C

C3 11.930 YffL 4._3

LNCH AZNTH LN_N TIN_

O0.O0 L_ £ 11

90,00 I? 19 23

100.O0 Z$ 43 77

IOO.00 18 30 33

110.00 1 34 43

JJ0.00 18 39 58

OISTANC( 403.338

LOL 139,0_ VL 18._? OAk -7.45 AZL 89.89 HCA 1_.80 _NA I19,36 [CC .11195 INC ,1095 V| 29.429

LOP 73,81VP 3?._O_ GAP ?.7_ ATP g0.11 TAL 110.05 tap 48,85 RCA 101.81 IPO 1_8.90 v2 $5.157

GP -_1._3 ZAL 144._9 _AP 148,77 ITS 373,39 ZA[ 1.50.6(3 [T[ 198,43 ZAC 53,60 _TC 771.29 CLP-136,21

OLd Z4.O_ RAL 94.40 RAO 9567.9 _L 11.977 PTH Z.13 YHP 8._18 0PA Z.?g RAP 100,13 [CC !.3612

L-J Y;_ IN| LA? IN| _ON_ IN| RT 49_ 1NJ AZ_TH JNJ YlM_ PO C97 TIN _NJ 7 LAY |NJ 2 LONG

3103.11 -t?.19 104.OZ 318,11 81.78 ZZ 53 58 Z_05,J -28._5 95.46

401_.34 -3.98 191.48 31_.00 6_.77 I_ 36 17 341Z.3 -9.85 154.72

_?78.18 -79._T llO,_ 316.43 83.63 74 19 41 ZIT8.9 -79.84 71.56

3813.81 -4,15 145.88 317.99 60.3? I_ 34 19 3113.8 -8.06 |39.28

244_.79 -34.13 _5.11 318.84 88,08 Z 15 76 1841.9 -34.03 45.96

3?_E.$e -.01 |38.40 315,4| $_,81 Z0 7 I 3171.? -4.49 130.18

_81T O[T[RNINATION A_CuRACY

ST ?ZS.3 SR 117.2 31 86._

CRT .3|07 CRS .1786 CST -.7808

LSA ?79.0 MSA 113.4 SS_ ZS.J

ILl 77?oZ £L7 11J.3 ALF 2,93

OirF[KNtI+_ CCi_N(CT[CK9

TDI[ .0938 TWA-l,??O3 TC)-3._978 B_U .9791

frO[ .0943 RffA -.04£3 RC3 -.4337 FAU ,D9938

FD[ -.0355 rRA -._4_3 FC3-_,_37 89P 11095

80( .J3£9 BRA J.?710 8C3 3.3t8_ rSP -583

NIO-C(3t_S£ E_I[CUTION _CCURACV

S;? 3896.3 9r, q 416,7 SG3 182.7

ml? .9449 me? .939d _?F .8795

9G_ 3919.8 RZ3 .3996 713 ,8796

301 3913.0 $GZ ZZT.0 THA 5.30

LAUNCH 0aY[ N4Y ZO 1984 YLIG_T YII_ 139.00 4NRiV_L 0ATE O_T 5 1994

NELIO_EN?nIC CONIC

RL 151.40 LAL -.00

RP 107.78 LAP .18

ffC 148,?09 GL -2.?0

P_AN£TO_[NTRIC CONIC

C3 71.073 VHL 4,583

LN_H AZNTH LN_H TIN?

_0.00 ZZ 55 9

90.00 18 50 19

100.00 0 34 0

IOO.00 17 38 13

110.00 Z 11 8

110.00 18 3? 34t

018t_K[ _|1.194

_OL 239.0_ v_ 28.894 6AL -?.11 AZL 90.48 NCa 7DO.OZ SN_ 129,9_ [CC .71313 INC _29 vl 29.419

LOP ?9.04 V@ 37.939 GAP 7.93 _ZP B9.36 TAL Z08.38 YAP 48.40 RCd 101.39 APO 158.33 v7 35.18e

GP -18.19 ZAL 143.18 ZAP 151.15 [Y$ 319.58 ZAE 131.34 [Y£ 199.48 ZAC 59.14 [YC 7?0.87 C_P-|ST,Z_

OLd 70.87 N_L 9_.16 l_O _5_?.9 V_L 11o933 PTH 7.17 VHP S.19Z OPA $.19 R_P I01.31 [C¢ 1.3410

L-I TIN_ ]NJ LAT 1NJ LONG IN| RT A3C IN| AZMTH IN| TI_ PO CST T|N IN| 7 L&T IN| _ LONG

Z9_0.54 -18,15 91.37 3Z8.0Z 88.03 23 43 5e 7330.9 -2S.73 8_.?0

4189.15 -1.05 1?0.0_ 318.S0 81.?0 I? S9 56 3586,I -4.83 163.45

2874,43 °79.89 (_.89 3_6.08 89.QI I 17 44 Z0_4.4 -29,61 60.09

3947.49 .$8 153.23 31Y.?0 60.11 19 4 Z 334?,3 -3.60 146.?0

1310.31 -34.0| 45.87 3_5.9Z 93.?0 Z 69 49 1770.5 +33.12 36.54

3814,17 3.87 141,?0 313,$Z 3_,0| 19 41ZO 3174,Z -.81 135.49

0IFF[I[NTIAL CONIIt[CTION$ Ml0-_[ ELOCUTION ACCURACY C_81T OETEII'NIMITION _CCURACY

T0£ -.0689 TN_+1.7893 TC3-3.5133 8_U .9947 _? $997.3 $GR 393,8 SG3 184,3 ST ?10,1 SR J1_.5 S| 108,9

NO[ .0919 I1_ -.03_ NC3 -.4037 _AU .03593 R_T .8374 _r .979_ RT_ .9?$$ CRT .0334 CR$ .7618 CST -.5330

FD[ -.1408 FNA -.ZO19 FC3-Z.1999 B_P 1_418 $GD 401_.9 N_3 .3376 R13 .9731 L3_ 777,3 _SA 145.7 SS_ 7?.3

8D[ .1138 MA 1.7897 8C3 3.3390 FSP +590 381 4011,Z SGZ Z|4,9 ?HA 4.73 ILl ?ZO.J [L7 1|6,4 ALF ,3_

_AUNCH OAY[ NAY tO 1964 FLIGffT TIN_ 140.00 ARRIVAL OAT[ OCT ? I 964

H[_IO_[NTRIC CONIC DI�TANC[ 417.0L_

RL 131.40 LAL -.00 _Ot. _J9.0_ VL _.8_! GA_ -9,79 AZL 90.99 PICA Z03.15 _A 118,37 [CC .21349 INC .8850 VI 79.479

R? IO?.?E LAP .39 LOP 8_._8 VP 37.917 GAP 8,1_ AZP 8_.1_ ?AL _DS.?O TAP 49,95 RCA 100,97 APO 135.?8 V_ 35.178

RC 148°841 G_ -3°_5 G? -15.93 ZA_ 141,0_ ZAP 113,44 [?9 3_9,0_ ZA_ 131.?Z [Y[ 193.13 ZAC 61.80 £YC 7?0,09 CLP-158,Z5

_AN[?O¢[NT_IC CONIC

C3 _D,Z_9 W4L 4,497 OLA 17,9_ RAL 9_.IDO NAG 93_?.8 V_L 11.900 PTH Z.11 mP 8.713 DPA 8.67 RaP 104._4 [CC 1.33Z9

tKH AZNTH _KH TJR L-| TIN[ IN| LAY |NJ _ON_ IN| RT AIC 1NJ AZNTH IN| TIN[ PO CSY TIN IN| Z LAY IN| 2 LONG

90.00 _3 3J L_ £813,4_ -_._3 8_o_10 3_.07 9_.3_ 14 18 Z0 _113.a -27,81 74.19

• 0.00 18 £8 3£ 4/1M.?t Z.13 171.39 311._9 81,?_ IT 39 f? 3984.7 -1.6? 168.98

100°00 I ? L_O £911.85 -LmS,I? 10,90 $£9,_I 93.80 I 49 I? 1918,8 -78,83 57°70

100.00 17 _) _ 40_4_,31 $._J 15_o11 311.f9 liO.+l 11 4G 57 3458.5 -.39 |51.59

IJ0.00 • NI 49 _30,81 -33.3_ Ni.'/_ 3_.14 9?,?? 3 16 D 1830.6 831.98 79.?9

110.00 J8 _4 _ _193,13 I,S? 143,43 311._E 56,38 J9 19 31 3198,3 7.JJ 139.71

0IFF[R_NTIAL _CY|ON_ N|0-_ [X_CUTJON ACC_ACY O7817 0[Y£RNJNA ?|ON ACCURACY

TO[ -.1883 TRAoi.748£ TC$-3.?t$8 8AU 1.0t£S S_V 4093.Z Sr.M 373.1 SG3 184ol 8T 749.5 SR 173,3 88 158.1

RID[ .D�eO RIItA -.0399 NC3 **_ FAU ,034&] IIl_T .I_I_3 lllilF .89_ 8TF .8714 CNT -.1975 CNS .998D CST -.5388

rD[ o.£17_ FRA -.1389 FC3-7.3377 81k e 1_1_1 _ 4|1_.1 lira3 .3093 R13 .8718 L3A ?54,8 NSA 179.9 $SA 25.8

BO£ ._J_ MA 1,74/8 IC_ 3.?438 FSP -$19 _| 4|01.8 $G_ Zi_.i ?HA 4.19 ILl ?49.9 [LZ JZI.O ALF J78.09

¢,oeo



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH _£T£ MaY Z0 1964 FLIGHT TIM[ 142.00 ARRI¥AL CAT[ OCT 9 1964

HELIO(ENTR|C CONIC

eL 151.40 LAL -.O0

_P 107.69 LAP .54

RC 150.964 GL -7.30

PLANETC)(ENTR]{ CC_]C

E} 1_.4_3 VHL ,4.41_

LNCN AZNTH LNC_ TINE

90.00 0 4 19

90.00 16 15 17

100.00 1 34 24

IO0.O0 17 ZT 53

IJ0.OO 3 2 5

IJ0.00 18 16 4Z

OZrFERENTIAL CC_RECT[ON$

rOE -.Z925 rRA-1.7157 TC3-3.9443 BAU 1.0526

ROE .1024 RRA -.0315 RC3 -.3778 FAU .05318

FOE -.2782 FRA -.|142FC3-2.3617 85P 13104

80E .3099 8RA 1.?160 8C3 3.9624 FSP -590

0[S;*NC[ 422.84]

LCH. Z39.02 VL Z6.749 GAL -6,40 AZL 91.Z1 HCA Z0(.48 5NA 127.90 ECC .Z1396 ]NC 1.2094 VJ 19.429

LOP 85.49 vP 37.7?6 GAP 8.40 AZP 88,9Z TAL 28!.01 TAP 51.49 RCA 100.53 APO 155.26 vZ 35,188

GP -13.62 ?At 138.85 ZAP 155.35 [T$ 331.02 ZAE 131.92 ET£ 191.50 ZAC 63.88 ETC 269,52 CLP-159,28

CLA 15.81 RAt 99.93 RAO 6567.8 WEL 11.869 PTH 2.11 VHP 6.262 CPA 10.51 RAP 106.81 ECC 1.3208

L-J rlNE INJ CAT |NJ LONG ]NJ RT ASC INJ AZNTN |NJ rlN[ PO CST FIN JNJ _ LAT JNJ 2 LONG

2723.23 -2?.81 76.24 3Z6.38 95.58 O 49 42 2123.2 -Z6.74 67.74

4_37.37 4,46 129.66 319.95 62,01 17 _7 35 3737.4 ,68 J7).0_

2432.71 -29.13 54.71 3_6.22 97,02 2 ]4 5? 1832.7 -22._) 46.J5

4103.11 5.63 161.29 319,31 60.59 18 36 16 3503.1 1,62 155.24

2158,39 -3Z.59 33.24 3Z5.58 100.92 3 38 3 155_.4 -30.75 24.51

3950.Z0 _.6Z |48.36 317.47 56.79 19 _2 3? 3350.2 4.19 147.0T

NIC-COUR$E EXECUTION &CCuRACY '_BIT _[T[RMJNArIO_ ACCURACV

5GT 4198.8 5GR 361.6 503 183.3 ST 798.1 5R 133,8 SS 199.8

RRT .7968 RRF .8528 RTF .8706 CRr -.3T96 CR5 .9458 CST -.5960

SG8 4214.3 RZ3 .Z602 R13 .8715 LSA 809.? MSA 190.6 $SA Z4,5

501 4Z08.? $02 218.0 THA 3.94 ELl 799.8 [t2 123.5 ALF 176.22

LAUNCH OAT[ NAY ?O 1964 FLIGHT TI;,_ 144,00 ARRIVAL 0ATE OCT 11 1964

H(L/C_[NTR[C CON]C

RL |51.40 LAL -.00

RP 107.67 LAP .73

eC |53.069 GL -9.02

PLANETOCENTR]C CONIC

C3 18.799 VHL 4.336

LN(H AZNTH LNCH TiME

90.00 0 29 27

90.00 16 6 19

100.00 ! 58 I0

100.00 17 20 J7

110.O0 3 22 56

J10.00 JB J? O

OIfFERENT|AL COI_R[CTJCI_S

rOE -.29)1 TRA-J,5_4 TC3o3.9866 8AU 1.0058

ROE .1110 RRA -.0147 RC3 -.3488 FAU .04743

ro£ -.2403 FRA .0177 FC3-?.1843 8SP 11404

80£ .31R9 8RA 1.5835 8C3 4.0_I9 rSP -412

0[STANCE 428.661

LOL Z39.0_ VL 26.678 GAL -6.03 AZL 91,47 HCA 209.72 SNA |?7.43 [CC .21456 INC 1.4677 vl 29.429

LOP 88.72 VP 37.?34 GAP 8.63 A)P 88.73 TAL 2G3.30 TAP 53.02 RCA 100.09 4PO 154.77 v2 35.198

GP -12.12 ZAL 136.51 ZAP 156.99 ET$ 332,54 2AE 13Z.OZ ETE |b_O.14 2AC 65.56 ETC 268.9_ CLP-I60.Z9

OLA 13.94 RAL 101.95 RAG 6567.8 VEL 1|,840 PTH 2.10 VHP 6.326 OPA 11,88 RAP 109.13 ECC 1.3094

t-J TIN[ ;NJ LAT INJ LONG JNJ RT ASC JNJ AZNTH JNJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LC'_IC

?848.07 -77.19 ?0.83 326.96 90.23 I 13 35 2048.1 -25.77 62.45

4395.42 6.30 182,92 32|.21 6F,34 17 19 34 3795.4 ?.55 176.25

2361.98 -Z8.43 49.56 526.74 99.64 ? 37 32 1762,0 -26,81 41.14

4J56.76 1.41 164.70 3_0.61 6[I.96 18 ?9 34 355_.8 3,48 158.19

2096.69 -SI,?J 28.64 325.96 103.50 3 57 53 I496.7 -29,52 20.12

3994.B0 10.20 J50.75 318.87 57.21 19 1_ 35 3394,8 5.89 144.4Z

NI0-COURSE EXECUTION ACCURAC_ C_SJT CETERNINATIO_ ACCURACY

SGT 409Z.8 SGR 342.7 _03 165.9 ST 76?.3 5R J60.2 S5 176,4

RRT .7318 eRr .79Z5 RTF .8421 CRT -.4708 CR5 .9727 CST -.5083

SG8 4107.? R?3 .2557 R13 .8430 LSA 77Z.O M$4 703.1 SSJ Z?.3

SGI 4100.5 502 233.1 rHA 3.52 ELI 766._ EL_ 140,? ALF 174,15

LAUNCH C4T[ _AY 20 1964 FLIGHT TiME 146.00 ARRIVAL C¢TE OCT 13 1964

N[LZC_[NTRZC CONIC

RL l)1.40 LAL -,00

RP J07,64 LiP .9J

RC 155.158 GL -10.49

PLANE?C_ENTRIC CO_IC

C3 18.159 VHL 4,Z61

LNCH AZMTH LNC_ rIN(

90.00 0 )Z 18

90.00 16 0 16

_00.00 2 19 56

100.00 17 I5 70

110.00 3 42 ZJ

110,00 18 9 24

CISTANC[ 434.455

LOt. 239.02 VL 26.608 GAL -5.66 AZL 91.68 NCA 2J2,95 SNA 126,97 [CO ,21534 INC 1,6796 vl 29,429

LOP 91.96 vP 37.692 GAP B.86 AZP 88.59 TAL 2P1.59 TAP 54.54 RCA 99.63 APO 154.3J V2 3).206

GP -10,88 ZAL 134.09 ZAP 158,46 EtS 333.?0 ZA( 132.06 ErE I89,05 ZAC 66._6 ETC 268.40 CLP-161.30

DLA 12.22 RAL 104,06 RA0 6567.? VEL 11.813 PTH 2.09 VHP 6.404 OP_ 1Z.93 RAP 111.17 [CC 1.Z989

L-I rZME INJ LAr |NJ LONG ZNJ R_ A$C JNJ A2MT_ |NJ _ME PO C_r T_M 1NJ 2 L4T INJ 2 LONG

2)8Z.6| -26,47 66.17 317.76 100.46 I 35 2I 1982.6 -24.7_ 57.9Z

4444,64 F.85 I85.71 32Z,69 62.71 17 14 ?] 3844.6 4.13 179.01

2300.0] -27.65 45,13 3Z?.50 101.85 Z 58 16 I700.0 -25.73 36,85

4202,47 8,91 167.34 3ZZ.IZ 61.35 |8 Z5 ZZ 360Z.5 5.02 160.21

2042.10 -30.?7 24.67 326.62 105.68 4 16 23 1442.1 -28.31 16.33

4033.14 11.68 152.83 320.46 57.65 19 16 52 3433.1 7.33 146.44

0IrFERENTIAL COPRECrJON5 NI0-COURSE ExECuTION ACCURACY ORBIT 0ETERNINATJON ACCUR4CY

TCE -.4431 TRA-1.5945 rc3-4.35_2 8AU 1.0618 5GT 4354.9 5GR 352.4 $03 176.7 ST 8_4,8 SR 161.8 $5 260.4

ROE .I200 RR4 -.0173 RC3 -.3665 FAU .04900 RRT .7Z74 RRF .7588 RTF .8649 CRT -.6243 CR5 .9815 CST -.6825

rgE -.3421 FRA -.0097 rC3-2.3359 85P 13423 SG8 4369.1 RZ3 .1861 R13 ,8655 LS4 919.3 NSA 221.1 554 24.5

BOE .4591 8RA 1.5946 8C3 4.3736 rSP ~552 SGI 4362.4 5GZ Z41.4 THA 3.38 ILl 900.6 EL? 125.6 ALr 173.43

LAUNCH OArE HAY 20 1964 FLIGHT T1;4_ 148.00 ARRIVAL CATE OCT 15 1964

HELIOCENTRIC CONIC 0ISTANCE 440.247

91.86 NC* 216.19 SNA 126.52 £CC .21625 INC 1.8576 vl 29.429

88,50 TAL 199.87 TAP 56,06 RCa 99,16 AP@ 153.88 VZ 35.215

334,56 ZAE 132.08 ErE 188.16 ZAC _8,15 ErE 267,_3 CLP-162.28

RL 151.40 LAL -.00 LOt 239.02 VL 26.538 GAL -5,Z? AZL

RP 107,61 LAP 1.10 LOP 95.19 VP 37.651 G_P 9.09 AZP

RC 157.232 GL -11.80 GP -9.86 ZAL 131.51 ZAP 159.79 ET5

PLANET(_[NrRIC CONIC

C) 17,554 VNL 4.1_0 0LA 10.73 RAL 106.Z8 RA0 6567.7 V[L 11.282 PTH 2.08 VHP 6,490 0PA 13.70 RAP 113._6 [CC 1.2889

LNCH AZMTH LNCN TIN[ L-J TJN[ INJ LAT ]NJ LONG ]NJ RT A$C JNJ AZNTH JNJ TJM[

90.00 1 14 0 2523.10 -25.66 62.00 3_8.78 l[IZ.40 1 56 3

90,00 15 56 16 44_8.36 9.21 188°21 324.37 63.10 17 IJ 4

|00.00 2 40 4Z 2243,49 -26.79 41.14 328.49 103.78 3 1_ 6

100.00 17 JZ J5 4743,?J J0.23 J69,64 323.B? t;J.76 J8 ?? 58

110.O0 4 I 6 1991.92 -29.?9 21.09 3Z7.53 I(]7.60 4 34 18

J|0.00 J8 8 ?J 406?.54 J_o93 154.77 3_.23 58.0_ J9 J6 9

CIrFER[NTIAL COPR[CT[ON5 M|0-COUR$[ [X[CUT_CN ACCURAC_

TO£ -.5165 rRA-I,SZ48 TC3-4,5879 _AU 1.0801 $Gr 444?.? 5GR 354.4 50_ 174.4

RO[ .1278 RRA -.0101RC3 -.36?5 F4U .04720 RRT .6917 RRF .?]Z4 RTF .8649

FOE -.)?84 FRA .0336 rC3oZ.3776 8SP I]76Z $G8 4461.8 R?3 .1554 RI] .8654

8C[ .5321 0R_ 1.5_48 BC3 4.6026 FSP ~54_ 5GI 4454.5 SG2 255.5 TH4 3.16

PO CST TIM INJ ? LAr JNJ 2 L*_%NC

1973.] -23.70 53.88

3888.4 5.53 |8J.47

1643.5 -14.63 3_.01

3643._ 6.38 J_2.97

1391.9 -27.10 12.93

3467.5 8.F2 _8.28

_BJT CCTCRMINAT[ON ACCURACY

ST 957,9 5R 175.1 55 ZgZ,_

CR1 -.7138 CR5 .9864 CST -.7280

LS_ 990.9 HSA ZZS.? 55_ ?(.?

ILl 96_,I [LZ I_I,5 aL r ]72.45



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAUNCH CATE MAY Z0 1964

HELIOCENTRIC C(_lZC

RL 151.40 LAL -,00

RP 107.59 LAP l.Z8

RC 159.Z90 GL -IZ.gT

PLANETOCENTR|C C_|C

C5 16.992 VHL 4.1ZZ

LNCH AZMrH LNCH TIME

90.00 J 35 6

90.00 15 ]} 4]

]00.00 3 0 59

]00.00 ix 10 33

llO.O0 4 19 33

IlO.OO 18 8 28

FLIGHT TIME 150.00 ARRIVAL CAT[ OCT J? 1964

CISTANCE 446.0Z9

LOt. Z39.0Z VL Z6.469 GAL -4.8T AZL 9Z,0| HCA Z19.43 SNA IZ6.08 ECC .21T]5 INC Z.OIOI Vl 29.a29

LOP 98.43 VP ]?.609 GAP 9.}3 AZP 68.45 TAL I98.I4 TAP 5T.57 RCA 98.68 APO I5].49 vZ 35,ZZZ

GP -9.OZ ZAL IZB.94 ZAP 16I.OZ ETS }35.J8 Z4[ 13Z.09 ETE 18T.4] ZAC 69.Z0 ETC Z67.Z7 CLP-163.Z}

0LA 9.Z7 RAL 108.60 RAO 6567.7 V[L 1|.763 PTN Z.06 VHP 6.58] CPA I4,Z6 RAP 116.Z7 £CC I.ZTg?

L-I riME IN| LAT IN| LC_IG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| Z LAT IN| 2 LONG

Z467.69 -24.80 58.17 330.0| 104.13 Z I6 |4 1867.7 -22,6| 50.19

4]26.74 10.44 190.5] 3Z6.Z3 65,53 I7 9 I4 ]928.7 6.80 183,74

ZIgO. 71 -25.88 37.49 3Z9.69 I05.50 3 37 Z9 1590,7 -23.51 29,49

4Z80.96 11.44 17|.29 3Z5.71 6Z.ZO 18 Z| 54 ]661.0 7.63 165.08

1944.84 -Z8.78 IT.B0 3Z8.67 109.30 A 51 58 1344.8 -25,87 9.62

4099.59 14.06 J56.50 ]Z4.J7 58.5Z 19 I6 48 ]499.6 9.81 la9.99

01FFERENTJAL CCIRRECTEON$ M|0-CC_RS[ ExECuTION ACCURACY ,_'BIT OETERNINA T|ON ACCURACY

roe -.5854 TRA-J.A4Zl TC]-A.SIS6 8AU 1.097Z SGT 4533.Z SGR 358.3 SG3 I?l.? ST 10Z].5 SR 188.] $S 521.2

ROE ,J353 RRA -.00|8 RC} -.3699 FAU .04531 RRT .6544 RRF .6667 RTF .864T CRT -.786I CRS .982] CST -.7665

F0[ -.AO}9 FRA .078Z FC}-Z.}087 BSP 14050 SGB 4547.4 RZ3 .J308 RI3 .865I LSA J065.0 NSA 226.] SSA 25.]

BO[ .6009 8RA 1.44Z1 8C3 4.8}00 FSP -541 SGI 4539.] SGZ ZFO.6 ?HA 2.97 ELI 1034.3 [12 115.2 ALF 171.67

LAUNCH DATE MAY 20 1964

HELZ(X[NTR;C CON|C

FLIGHT _I_E 152.00

CiSTANC[ 451.800

ARRIVAL DATE OCT J9 /964

RL 151.40 LAL -.DO

RP 107.57 LAP I,A5

RC I6|.}}} GL -14.03

PLAN_TO(ENTRIC C(_IC

CJ J8.479 VHL 4.059

LNCH AZMTH LNCH TINt[

90.00 l 55 59

90.00 15 52 ZZ

JO0.O0 } Z1 T

lO0.O0 17 9 55

JIO.OO 4 }8 0

llO.OO 18 9 }l

OIFFERENTIAL CONR[CTION8

TD[ -.6529 TRA-I.}489 TC}-],04I] BAU I.ll}7

ROE .IAZ} RRA .00T3 RC} -.3731FAU .043A2

FOE -,4248 FRA .I2ZZ FC}-Z.2808 _SP 143_0

BO[ .6682 BRA J._489 8C3 5.05]] FSP -]]Z

LOL 2}9.02 VL Z6.401 GAL -4.42 AZL 9Z.14 HCA 222,67 SNA 125.66 ECC .ZIBS8 INC 2.1430 vl 29.A29

LOP 10|.67 VP 37,568 GAP 9.57 AZP 88,42 TAL 196.40 TAP ]9.07 RCA 98.19 APO IS].lZ vZ 35.229

GP -8.}0 ZAL |Z6,Z0 ZAP 16Z.iY ETS }35.58 ZA[ I3Z.09 IT[ 186,8Z ZAC ?0,13 ETC Z66,7I CLP-|64.]?

DLA 7.65 RAL 11|.0S RAO 6567.7 VEL JJ.74I PTH Z.07 VHP 6.68Z OPA I4.65 RAP 118.70 [CC 1.27|2

L-I TIN( IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIN[ PO CST TIN [NJ 2 LAT JNJ 2 LONG

2415.|1 -Z}.88 ]4.6_ }_1,A5 I05.69 Z ]6 J4 1815.1 -ZI.49 46.74

A]6T.Z3 11.60 192.77 328.28 63.99 17 8 29 ]967.2 8.0I 1_fl.93

2140,5A -24.93 }A.07 5}I.IJ 107.06 5 56 47 I540.] -ZZ.]5 Z6.21

4317.04 IZ.58 173,87 527.27 62.66 18 21 5_ 371T,0 8.82 167._0

1899.94 -IT.T} |4.TZ 3}0.03 II0.84 5 9 40 1299.9 -24.64 6.92

4130.4| |5.J6 158.ZZ 326.29 ]8.99 |9 I8 ZZ }530.4 10.94 I51.66

NI0-COURS[ EXECUTION ACCUR4Cv C_B|T CETERNZNATION ACCURACY

SGT 4614.8 SGR }63.6 SG3 168.8 ST I093.9 SR 201.1 SS 348.7

RRT ,6167 RRr .6225 RTF .8647 CRr -,84A5 CRS .9834 CST -.B004

SG8 46Z9.I RZ} .IJ08 RI} ,_650 LSA ||43.7 NSA 223.7 SSA 25.7

SG| 46Z0.3 SGZ Z8].9 TH4 2.79 ELl ]107.l ELZ |06.4 ALF J7J,09

LAUMC_ OAr[ NAY 20 J964 FLIGHT TIN[ 154.00 ARRIVAL DATE OCT 21 1964

HELIOCENTRIC CONIC

RL |51.40 LAL -.00

RP |07.55 LAP |,62

RC |63.}59 GL -15.00

PLAN[ TOC[NTRIC CONIC

C3 |6,0Z0 VNL 4,00Z

LNCH AzMrH LNCH TIN,[

90.00 2 I6 5_

90,00 15 5l 52

|00.00 ] 4| Z|

100.00 17 10 8

|10.00 4 56 56

II0.O0 I8 11ZO

CISTANCE 457.558

LOt. 239.0Z VL 26.3]4 GAL -4.05 AZL 92.26 HC4 225,9I SMA 125.24 ICE .Z20O0 INC 2.2604 vl 29.429

LOP I04.90 vP 37.]27 GAP 9._1 AZP 88.4] TAL I94,66 TAP 60,57 RCA 97.68 APO 15Z.79 v2 }S,Z35

GP -7.70 ZAL 123.34 ZAP I63,25 ETS ]35,79 ZAE I]2.09 ETE I86.31 ZAC ?0,_8 ETC 266.J5 CLP-165.06

0LA 6.47 RAL II].6I RA0 6567.6 V[L II.TZZ PTH Z.O? VHP 6.787 CPA 14,B9 RAP 12|.I6 ECC 1,Z636

L-I TIN| IN| LAT IN| LONG IN| RT ASC [NJ 4ZMTM IN| TIN[ PO CST TIM IN| Z LAT INJ Z LONG

2_6A.]} -22.90 5I.Zl ]5}.10 10?.12 2 56 20 |764.5 -2D.34 4_.47

4604.93 I2.?Z 194.98 330.]2 64.48 ]7 8 57 4004.9 9.|8 188.08

2092.24 -23.92 30.83 ]52.74 108.48 4 16 1] 1492.2 -21.17 23.|!

4352,45 I}.68 175.95 ]50.0] 65.16 18 22 40 575Z.5 9.97 169.10

1856.62 -26.64 11.82 ]31.6? IIZ,Z5 5 Z? ]5 1256._ -2].39 4.1?

4160,83 16.ZZ I59.94 328.59 59.49 J9 20 41 3560.8 12.05 15],32

01FrERENTIAL CCRRECTION$ NI0-CCX,IRS[ EXECUTION ACCuR4CT C'WBIT CETERMINATION ACCURACY

roe -.Tilt TRA-l.2454 TC}-].Z6Z6 8AU 1.1500 SGT 4694.0 SGR 369.B SG] 166.0 ST lJ?l.8 SR Zl].2 S] _76.4

ROE .|482 RRA .0169 RC3 -.3765 FAU .04116 RRT .5796 RRF .5_OZ RTF ,86]_ CRT -.8915 CRS .9814 CST -.8312

FOE -.4440 FRA .I648 FC3-2,2458 BSP 14_94 SG8 4708.5 R25 .0940 RI] .8655 LSA 1229.6 NSA 2J8.4 5SA 26.3

80[ .7369 BRA |.2A56 BC] 5.2761 rsP -525 SG! 4698.9 SG2 301.0 TM4 Z.63 ELI I187.2 ELZ 95.] ALF 170,75

LAUNCH OAT[ MAY 20 1964 FLIGHT TINIE 156.00 ARRIVAL CAT[ OCT Z] ]964

N[L|OCENTRIC CONIC 01STANCE 463.}05

RL |51.40 LAL -.OO LOL Z}9.0Z VL 26.268 GAL -}.61 AZL 92.57 HCA 229.16 SMA 124.82 ECC .22161 INC 2.3658 Vl 29.429

RP 107.5_ LAP 1.79 LOP 108.15 VP 37.486 GAP |0.06 AZP 88.4] TAL 19Z.91 TAP 62.07 RC4 97,16 APO |52,49 v2 35.24|

RC 165.369 GL -15,89 GP -?.IR ZAL IZ0,36 ZAP 164.Z8 ETS 335,81ZAE |32.J0 ET[ 185.87 ZAC ?l.76 ETC 265.60 CLP-J65,97

PLANETOCENTRIC CONIC

C3 15.619 VHL 3,952 DLA 5.09 RAL 116.30 RA0 6567.6 VEL 11,705 PTM 2.06 VHP 6.897 CPA 15.00 RAP 123.6] [CO J.25TJ

LNCH AZMTH LNCH TIN( L-| T_N( IN| LAT IN| LONG IN| RT A$C IN| AZMTH IN| TIME PO CST TIM INJ 2 LA T IN| 2 LONG

90.D0 2 38 ? 2315.43 -21.88 47.97 334.97 I08.44 ] I6 42 1715.4 -19.16 40,]6

90.00 15 52 ? 4642.]6 I].BI 197.Z0 }32.96 65.05 17 9 29 4042.6 10.5] 1:_O._5

IO0.O0 A 1 5J 2045.32 -22.8? 27,74 534.59 J09.79 A 55 57 144].] -19.97 20.]4

100,00 17 ]1 } 4}8?.90 14.26 178,00 352.A9 6].71 IB 24 11 3787,9 ]1.11 171.]2

110,OO 5 15 }6 1814,52 -25.5} 9,06 }]3,44 1J3.55 5 4_ 51 1214,5 -2_,12 1.56

|10.00 18 13 A8 419],46 IT.Z? 161.20 }]|.09 60.0] 19 _] ]9 ]591,5 15.16 155,00

OIFFER[NrIAL CC_R[CTIONS MIO-COURS[ EXECUTION ACCuRAC_ L_q'SIT DE TERMINA T[C_N ACCURACY

TO[ -,7897 TRA-|,|_6? TC3o3,4620 _AU 1.1443 SGT 4262,6 8GR ]?6,3 SG] |62.8 ST 1_5].J SR 2_4.9 SS 4_1.6

ROE .1548 RRA ,OZ?2 RC] -.5788 FAU .01962 RRT .]42} RRr .5595 RTF .86]2 CRT -.9282 CRS .9755 CST ,8521

FOE -.A592 rRA ,Z09Z FC}-2.1958 5SP ]4?88 5G8 4???.5 RZ3 ,0811RI3 .8655 LSA J}JS._ MSA ZIJ._ SSA _7._

80E .8047 8RA 1.|290 6C3 ],4801 FSP -SIZ SGI 4767.0 $G2 ]15,9 THA Z.46 ELI J270.5 CL_ _2.5 AL F I7_.5_

zo_z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19641

LAUNC_ 04T£ W4V 20 J964

MELIC_ENTRIC CON|C

eL ISI,40 L4L -.00

mP ID?,gZ LAP 1.95

R( 167.]61 &L -16.70

PLAN{r_ENTR_{ CON_{

C3 19.Z89 VNL _.910

LNCH 4ZNTH LNCM T|NC

9D.DD Z $9 4|

9O.O0 19 9Z 98

I00,00 4 ZZ 46

IO0.O0 17 IZ 34

llO.OO _ 3_ 0

J)D,DO J8 J6 50

rLl&Hr fINE 198.00 aRRIVJ_ CATE OCT Z9 _964

QIST*NC£ 469.037

LOt. Z]9.0Z VL Z6.ZOZ GAL -_.17 AZL 92.46 MCA Z]Z.40 SNA IZ4o4Z ECC .ZZ341 INC Z.4619 vi Zg.iZ9

LOP 1II,99 YP ]7.444 GAP J0.}J AZP 88,90 TAL 19I.I6 TAP 63,56 R¢4 96.6} 4PO J5Z.21 YZ 39,Z46

GP -6,7Z ZAL I17.29 ZAP |69.Z6 £r$ }39.6§ ZA[ 132,IZ ErE |85.49 Z&C 72.90 ETC ?69.04 CLP-166,89

DLA }.?ZeAL 119.11 RAG 6567.6 VEL 11.691PTH Z.06 VHP 7.015 DP& 19o00 RAP IZ6.11 [CO 1.Z916

L-[ T|I41[ INJ LET INJ LONG INJ RT ASC ]NJ AZNTH INJ TJN[ PC) C6T TIN INJ Z LAT INJ Z LONG

ZZ67,51 -ZO.B2 44.86 }37.06 ]09,64 3 57 Z8 1667.5 -I?.95 37.36

4680,7Z 14.89 199,48 93].61 65.64 17 I0 fl_ 4Oe0,? 11.46 19Z.46

1999,53 -ZI.79 Z4.77 356.68 110,99 4 96 5 1}99.9 -18.74 I?,$0

44Z].94 15.83 |80,14 ]]].16 64.31 18 26 18 ]823,9 1Z,Z5 179,18

1773,4] -24.38 6.4Z ]}5.49 114.73 6 4 ]3 |17],4 -Z0,84 359,06

4222.78 J8,33 163,5J 333.79 60,63 19 Z? 12 96Z2.8 14,28 196.74

DZFF6eENYZAL C(_4_REC ¢Z,ONS

YO£ -.8634 TR4-1.004Z T_-5.66ZZ 8AU 1.1596

eOE .16OZ eRE .0978 RC} o.9806 FAU .03781

ro£ -.4753 FRA .Z506 rC]-Z,1418 85P 15042

BD£ .878J BRJ 1.0049 8C3 3,6750 F$P -}06

WI0-CC_JRSE EX£cur/oN ACCuRACr _sIr 0ETERWINATION ACCURACr

$GT 48]5.0 SG_ 389.I SG5 199.9 ST I947.0 $R Z]9,6 SS 425.9

RRT ._066 RRF .5010 RTF .8664 CRT -.9958 Ce$ .9689 C]T -,B81Z

SGB 4850,Z RZ3 ,0693 Rt] .8666 LSA 1418,4 M$A 20Z,Z $54 Z?._

$61 4#38.9 $GZ 330.0 _MA ?.}J ELI 1369.8 ELI 68,3 ALF l?0.49

LAUNCN OAT£ NAY 20 1964 F'LIr._IT TIMIC 160.00

NELI OCENTR|C CONIC

RL 15J.40 LAL -.00

eP lOT,90 LAP Z. IO

RC 169.356 GL -17.4}

PLAN4[TO([NTe|C CONIC

C] 19.019 VHL ],876

ARRIVAL DAT[ O(T Z7 1964

0ISIANCE 414,735

LOl. 239,0Z VL 26.J38 &EL -?,?I AZL 92,35 HCA Z35.64 ]NA 124.09 ECC .22942 INC 2.9489 vl Z9.429

LOP 1|4.6_ VP 37.40J GAP 10.37 AZP 88.56 TAL I_9.40 rAP 69,0_ RCA 96.07 4PO 151.99 vZ 99.Z90

GP -6.39 ZAL II4,0Z ZAP I86,19 ITS $33.33 ZA[ 13Z,14 [Y[ 185.17 ZAC 73,Z0 EfC Z64.$0 CLP-167.?1

0LA Z.34 eAL 122,04 RAD 6567.6 VEL 11,6_ PTH Z.05 VHP 7.115 9PA 14,90 RAP 128,60 £CC 1,2472

JNJ LONG INJ RT A}C INJ 4ZNTH INJ TIN[ PO CST T]N ]NJ 2 L4T JNJ Z LONG

41.86 339.39 I10.73 3 58 4Z 1620.6 -16.7Z 34.47

Z01.84 338.48 66.31 I? 15 Z 4119,9 12.64 194.75

21.91 338,99 11Z.09 5 16 4Z I354.7 -17,49 14.96

18Z,36 }38.04 64,98 18 28 5_ 3861.0 13.40 175.33

},_8 337,77 115.82 6 Z} 4_ I133.} -19.99 396.66

165.4I 336.72 61.29 19 3I I7 3655.Z 15.4Z 198.95

NI0-CCfJR_i_ EXECUTION ACCURACY OIRSIT DETERNINATION ACCUe4Cr

SGT 4906.Z SGR 389.B SG] 157,1 ST 1451.0 SR 149o9 SS 459.4

RRT .4718 RRI r .464Z RTF .868Z CRT -.9751 CRS .960_ CST -,90ZZ

$GB 4923.7 RZ3 .D595 R1} .8684 LSA 1928.1 N54 192.9 554 28.5

SGl 4909.? SGZ 34].5 THA 2.16 ELI 1470.6 ELZ 59.Y ALF 170.6Z

INCH AZNTN LNCH TJN(E L-J T|NE INJ LAT

90.00 3 ZJ 42 Z_ZO.8} -19.?J

90.00 19 54 Z_ 4719.85 15._8

IO0.O0 4 44 8 1954.75 -Z0,87

I00.00 17 14 }7 44{)0.9? 16._1

I10.00 5 54 5Z 1739,33 -_3.ZZ

IJD.DD J8 2@ Z_ 4155, J6 |9.40

DZFFERENT|4L CC_RECT|ONS

TOE -,9417 TRA -.8698 rC]-fl.8}?5 8AU 1.1749

eo[ .J653 RRA .0487 RE3 -,3807 F_U .03607

rOE -,4910 FRA .2_09 FC3-Z.0784 BSP JSSOI

BO[ .9561 8RA .871Z 8C3 5.8499 r]P -498

LAUNCH 04TE WAy ZO J964 FLIGHT TIME J6?.O0 kRRJV4L _AT[ OCT 29 3964

N£LIO_ENTeEC CONIC OLSTANCE 480.456

eL 151.40 LAL -,00 LOt. 2}9.02 VL Z6,074 GEL -Z.Z4 4ZL 92.53 He* _]B.B9 5N4 123.55 ECC .ZZ?6* ZNC Z.6Z99 Vl Z9,4Z9

RP 107.4_ LAP Z,29 LO_ ]17.88 vP ]7.36Z GAP 10,_4 4ZP 88.64 T4L 187,64 TAP 66,93 RCA 99.90 APO 151,79 vZ 9_,ZS4

GP -5,98 ZAL JZO.6? ZAP 167.JO [18 334.B? ZAE )}2,)7 ETE 184.88 Z4C 73.B7 ETC ?69.99 C_P-168.95

014 ,96 gAL IZ5.10 R40 6567.6 VEL 11,67Z PTN Z,05 VMP ?.Z63 DPA |4.71 RAP 131.09 ECC 1.2_2

L-I TIM[ INJ LAT INJ LONG JNJ RT ASC INJ AZNTH INJ TIN[ P_ C$1 TIN JNJ _ LAT INJ 2 LONG

Z174,78 -J8.58 38.98 141.95 111.75 4 Z0 Z? 1574.8 -15.4Y 91.69

4?50,Z6 17.07 ZO4,}O )41,]9 67.06 J? 19 }_ 4160,} |).B| J97,14

1910.98 -|9,5Z 19.17 ]4J,]4 11].10 5 37 90 |glI,O -16.Z} 11,9Z

4499,Z9 18.00 1_4.68 ]41,15 5S.?Z 15 3Z 8 5899,9 14.97 177,$7

1694.ZZ -2Z.04 1,45 340.Z9 116,BZ 6 43 29 1094.2 -18.26 354,36

4288.8Z Z0.49 15T.4Z }39.87 6Z.0Z 19 93 9Z _688.8 16.$8 160._7

RC JTJ.zgz GL -J8.08

PL4N[T(XEN rRIC CONIC

C9 14.841 VHL 3,85Z

LNCH AZNTN LNCN TIN E

90.00 5 44 I}

90,00 J5 56 14

1OO.00 9 9 99

JO0.OO 17 17 9

llO.OO 6 19 15

Ii0,00 18 Z4 Z3

NID-COURSE EXECUTION ACCURACY C_BJT DETERMJN_TION _CCue4C_

SGF 4972.] sGR ]96._ 563 194.3 ST 1569.5 SR _94.? SS _1.9

RRr .4]76 RRF .4Z84 RTF .8705 CRT -.gB?U CRS ,99|$ csr -.9ZUJ

568 4988.Z R2] .0506 R15 .8706 LS_ 1545.2 NS_ 1_Z.6 S54 79.1

5G1 4975.5 SGZ 355._ TH4 Z.0i ELI 15B].4 £LZ 40.4 4LF 170._6

OIFFEeENIJAL COIfe[(TJON$

TDE-I.0Z4| TRA -,?ZSO TC3-].9818 8AU 1,189]

R0_ ,I?OZ eRA .0_98 RC] -.]7_$ rAU .09413

_0£ -.9098 re, ,33DI rC9-Z.OOZB 85P 15545

0DE 1.038Z 8e4 .7Z79 8C} 5.9998 FSP -491

LAUNCH DATE MAY ZO 1964 FLIGHT TIP4[ 154.00 ARRIVAL C4T£ OCt 3_ 1964

HELI O(ENTRIC CONIC 0|STANCE 4_5.140

RL 191.40 LAL -,00 LOt. Z39,02 VL 26.011 GAL -I.75 4ZL 92.71 HCA zaz,14 SWA IZ).Z? ECC ._9010 INC Z.7096 vl ?9.4Z9

RP 107.48 LAP Z.59 LOP IZJ.l} vP 37.32I GAP IJ.J] AZP _,73 TAL 185.BB TAP 6#,02 eC4 94.91 4PO 151,63 v2 35296

RC 173.229 GL -18.64 GP -],68 ZAL 107._1 ZAP 167.97 ET$ 534.13 Z4{ 13_,_0 ETE 1_4.6_ Z4C 74.9_ ErC Z63,4Z CLP-_69.]?

PLAN(rO_[NTe_c CON/C

C_ 14,74_ VHL }.840 OLA -,45 RAL IE_.77 RA0 656?.6 V[L 11.668 PTM Z,05 VMP 7.39? _P_ 14,43 RAP 1_3,5P ECC I.Z4_?

LNCH AZNTH LNCH TINt L-I TII41[ |NJ LAT JNJ LONG JNJ RT 45C ]HJ AZMTH INJ T|ME P'O C}T T|M INJ Z LA? JNJ 2 LC_IG

90.00 4 7 15 Z130.07 -17.4] 36.Z13 ]44.?6 112.67 4 4? 43 J530.1 -14.Z1 79._1

90,00 19 58 35 4807. J4 1_.J6 ?06.89 344.93 57.B9 _7 18 _ 4707.I Jg,D_ J99,64

100.00 9 ?8 ZI 1868,}6 -Ie.36 16,5] 544.3] 114,01 _ 39 ?9 I?_8.4 -14.97 9.}9

JO0.O0 17 ZO 6 4538.08 19.10 le?.13 ]44.51 66.55 18 35 45 5919.J 15.76 1Y_.9_

110.00 5 35 ? 1656.79 -Z0,8_ 959,19 343,0_ 117.7Z ? 3 4} 1056.5 -16,9_ 357.17

110.00 18 Z8 49 4313.96 ?].60 169.54 545.?5 6Z,84 19 40 _5 37?4.0 1?.7_ 167.49

DIFFERENTIAL CC_e£CTIONS NZDoCOUR}[ EX[CUTJC_ ACCURACy OR91? CETERMIN4TJON ACCUR_C_

TDE-I.108] TR4 -,9690 TC3-5.0_06 8aU 1.2011 SGT ]025.4 SGR 407.I 5G] 151,0 sr 1678.3 SR Z6}.? $S 5_5._

RO[ ,1754 ee4 .OTI? RC_ -._??? FAU .03Z5] RRT ,405Z RRF .39]_ RTF ._7]_ CRT -.997_ OR] ,9411 C}T -.934_

FOE -.9177 re_ ,]??Z FC3-J.9097 05P 19705 5GO ]041,5 RZ3 ,0441RI3 ,8719 154 I7_}._ N54 173.5 554 79,6

B0E 1.1219 BRA .$699 _C} 6,09Z1 r}P -4_0 SGI 50Z8.1 SGZ 56?._ THA 1._6 EL1 169_,_ EL? _1,2 _Lr 171,J_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 1, 1964)

LAUNCH 0ATE NAY 2D 1964 FLIGHT TI_*I[ 166.DO ARRlVAL DAlE NOV 2 )964

HEL[CXENTR|C C(_NIC

RL J5J,40 LAL -.00

RP 107.48 LAP Z,SZ

RC 17_.J47 GL -19.]D

PLANET_ENTRI{ CONZC

C3 14.25i VHL 3.B41

LNC_ AZ_TH LNCH TINE

90.00 4 30 41

90,00 16 I tS

100,00 _ 51 lO

IOO,OO 17 Z} 27

lID.DO * 57 26

lJO.O0 18 3) 40

OIFrER(NTZAL CCRRECTIONS

roE-i,ZO07 TRA -.39S8 r_3-6. J460 BAo 1.ZJ42

ROE .1808 RR* .0824 RC3 -.3645 FAU .O_,OB5

to[ -,$311FRA .4107 rC3-l.BlO$ 6SP 1591B

60( I,Z14Z eRA .A070 6C5 6.|568 rse -472

0[STJNC( 491.80]

LOc Z39.0Z vc 25.949 &AC -1.El AZL 92.78 NCA gAS.38 SN#lg2._O E_C .Z32Bi l_C Z,7769 v! Zg.4Z9

LOP i24.37 VP 37.280 GAP 11.40 A2P 88.84 rAk |84.J2 TAP 69.50 RCA "94,29 APO 151.52 VZ 35.25B

GP -_.40 ZAL 10}.69 ZAP 168.8I Et5 593.24 ZA[ 152.aA (TE |84.39 ZAC 75.J6 ETC 262.90 CLP-]70.19

0_A -1,85 RAL |5|.53 RAO 6967.6 VEL II.668 PTH Z.09 VP_P _.5_90PA 14.|1 RAP 136.07 (CC |.2428

L-! TiN( INJ kAT ZNJ LC)IG ]NJ RT AS( |NJ AZNTH INJ TIME PO CST _IM |NJ Z LAT JNJ 2 LONG

2086.72 -16,27 55.S5 547.60 lI$._fl 9 $ 25 1466.T -12._6 26.A4

4845.61 t9.25 209.61 546.91 _B.8Z 17 _ 0 4249.6 |_.20 202,2_

|8Z?.It -Z?.ZO 14.02 347.37 114.0] 6 Zl ]? lZZ?.I -13.71 6,97

45S0.45 20.20 |B9.7I 348.II 67.4B 18 99 47 3980.5 16.97 J_Z.40

|619,88 -19.68 _56.96 346.06 |18.95 7 24 25 10i9,7 -I5.72 350.08

4560.66 22,?Z 17J.60 546,88 65.74 J9 46 ZI 5760.7 19.01 164.63

N|D-COUR_ EXECUTION ACCURACY ORBIT 0(TERN_NATION ACCURACY

8GT _084.5 SGR 407.S 5G3 148.1 ST 1805.6 8R 2?2.0 SS 530.5

RRT ,56_$ RRF ,_59_ RTF ,874_ (RT -._935 CR8 .931| CST -.9468

SGB _|00.7 R2_ ,0374 RI3 .8746 LSA 1894.1MSA 16S,i 8SA 23.9

SGI 9066.6 SGZ 978.9 TH& I.?l ELI 1625.8 EL2 31.0 4LF 17i.49

LAUNCH OAT( NIV 20 1964 F_I_T TIN( 168.00 ARRIVAL 0ATE NOV 4 1964

HELIOCENTRIC CONIC

RL l_l,40 L_L -.00

RP i07.47 LAP 2.69

RE 177.04_ Gk -_9.46

PLAN(TOC(NTRIC CO_C

C5 i4.8_ VHL _.699

LNCH 4ZMTH LN(H T|I_

90.00 4 54 35

90.00 16 4 19

iO0.O0 6 Z4 2Z

tOO.D0 17 Z7 li

iIO.O0 7 19 8

110.00 18 38 34

OJFFER(NTJA_ _OIRR[CT_ONS

T0[-1.Z988 TRA -.ZJ98 T(3-8. J628 BAU |.Z269

ROE ,i86Z RR4 .0959 RE3 -.)S)I FAU ,0_9Z6

F0( -.5447 FRA .4491 F(3-|.?044 BSP I6|40

8DE 1,51_0 BRA ._588 B_5 6, J727 FSP -466

0|$TANC( 497.443

LOL 2)9.02 VL 29.888 GAL -.7_ AZL 9Z.84 HCA 248.63 SNA J22.94 [CO .21577 INC Z.8446 Vl 29.429

LOP |27.62 VP 37.235 GAP ||.?0 AZP $8,96 TAL lS_.]S TAP 70.98 RCA 9).69 APO 192.44 V2 55._60

GR -_._6 ZAL |O0,00 ZAP 16_._ (TS 5_2,|2 ZA( ISZ._S [T( IB4.|9 2&C 7_.78 £TC 262.38 CLP-I?0.99

O_A -).25 RAL 134.93 RAO 6967.6 VEL IJ.6?] PTH 2.09 vHP 7.686 0PA 1_.70 RAP I38.56 ECC |.2446

_-| TJkil( _NJ kAT |NJ LONG ]NJ RT A$C INJ A2NTH _NJ TIN[ PO CST TIN ]NJ Z LAT INJ 2 LONG

Z045.0Z -19.|3 51.02 391.09 |14.25 9 Z8 58 |44].0 -11.73 23.99

4890.6? ZlD.3] 2|2°48 992,)_ 69,66 12 29 90 4290.? I?.4! Z05.02

]787,91 -16.06 11.64 590.64 1|_.56 6 44 lO 1167.9 -I2.48 4.67

4623.41 21.29 |92.43 551._4 66.5| 18 44 14 40Z5.4 IS.18 185.02

1984,77 -18,S5 554.9l ]49._ 119.29 ? 49 ]3 984.8 -I4.49 348.z2

4598.9I 2_,8_ |74,|9 390.7_ 64.75 |9 92 I5 3798.9 20.23 186.90

NgO-(OURS_[ EX(cuT|ON ACCURACY @R_IT OETERN|NATION ACCURAC_

SG? 9139.! SG_ 4|2._ SG5 149.3 ST _937.9 SR 279,9 $8 5_4.6

RRT .3570 RRF .}Z?O RTF .8778 CRT -.9898 CR8 .921i CSt -.9570

SG_ ]|95.6 RZ) .05|3 R15 ,8779 LS4 2028.7 NSA 158.3 SSA 29.9

$GI _)AI.0 8G2 ]68.| ?HA 1,36 ELI I957,6 EL2 ]9.4 ALF I71.86

LAUNCH OarE NAf ZO I964 FLIGHt TINE J70,00 ARRIVAL 0AtE NOV 6 1964

HELI C,(ENTRIC CC)NJC

RL 151.40 LAL -.00 LOL 239.0_ VL

RP 107.47 LAP 2.77 LOP 130.87 VP

RC ]78.923 G_ -19.7Z GP -4.94 ZAL

PLANErCXENTRIC CONIC

C3 15.093 VHL 3.885 O_A

LNCH AZMTH LNCH _IN[ k-J T_M_ JNJ LAT

90.00 5 18 42 2005.31 -JA.O0

_O.O0 16 ? 45 4937.27 21.AO

|O0,OO 6 37 52 1749.95 -_4._A

100.00 17 31 16 4667.68 2Z,]7

IJO.OO 7 41 7 155J.90 -17.45

lJ0,O0 J8 44 30 4438.67 24,98

OJrFER(NTIAL CCIIRECTIONS

TC[-1.4009 ERA -.0286 T_5-6,1260 eAO I,_584

ROE .|926 RRA .i043 RE3 -,3583 FAU .02770

r_[ -._5_4 FRA .4866 FC3-1.5890 86P 16273

8o[ 1.4_41 BRA .IOBZ 6_3 6.I514 rsP -A53

018T4NC( S03.064

ZS.626 GAL -.19 AZL 92.9I HC4 ZSI.B8 SM4 IZZ,19 (CC ,23902 INC 2.9093 Vl Z9.4Z9

57,|97 GAP IZ.O0 AZP 89.09 TAL 180.§9 YAP 72,47 RC4 92.99 _PO 15t.40 V2 35.260

9_.28 ZAP I70.4_ (Y$ 550.73 ZAE ]]Z,3] IT[ I_4.00 ZAC 76,40 (TC 261.8_ CLP-l?I,78

-4._3 RAL 136.39 RAO 6967.6 VEL 11.68Z PTH 2.05 vHP 7.846 DPA 1].23 RAP I4J.04 (CO 1.2484

_NJ LCIMG |NJ RY ASC INJ AZNYH |NJ TIN[ PC) CST YIN INJ Z LAT INJ Z LONG

28.8_ 954,60 I14.87 § 5Z 8 140].5 -10.53 21.69

Zig.AS 356.59 7],00 17 90 2 4151.3 18.61 207.92

9.41 594.14 116.2_ 7 ? Z 1149.9 -It,30 2.$!

195.29 3_6.01 69.64 18 49 4 A067,9 19,40 187,?6

595.00 9]2.76 119.8# _ 6 99 951.9 -13.32 346.29

176.75 354.89 65.87 19 58 29 3B58.7 21.51 i69.30

NI0-COUR$[ EXECUTION ACCURACY CRB_T 0ETERNINAYION ACCuRAC_

$GT 9190.6 $GR 416.? 555 142.4 8T _0?l.O SR 287,9 8S 575,0

RRY ._044 RRF .296_ RTF .BBJi CRT -.9833 CR$ .9J05 CST -.9649

SGB 9207.3 R23 .0275 R13 ,S$IZ LSA 2162.9 _S_ 1S3._ 55A 23.5

8GI ]192,2 8G2 396._ YH4 1,41 ELI 2090,2 EL_ 51.9 ALF 172.Z|

LAUNC_ _ATE NAY 20 J964 FI. IGHT r|N( 172.00 ARRIVAL CATE NOV B 1964

HELI_ENTRIC CONIC

RL J5J,40 LAL -.DO

RP J07.47 LAP 2._?

RC _0.7_2 G_ -i9,66

PLAN[TO<ENTRIC CONIC

C3 15.456 VML 3,931

LNC_ AZMTH LNCH T_HE

90.00 5 43 I

90.00 16 iJ 3l

lO0,O0 7 ! 38

)00.00 17 3_ 42

110.00 B 9 16

llO,00 18 50 _6

OIFFER(NIIAL CC_R[CTION_

T0(-1,5067 TRA .1759 TC3-6.02/9 BAU 1.2460

ROE .i998 RRA .J148 RC3 -.9|94 FAU ,02995

roe -._6B FRA .5294 rC)-i.ASZ4 OSP 16AI!

gOE !,5199 BRA .2JOi 8C5 6.0300 FSP -4AA

0|STANCE 908.699

L(_ 239.02 VL 25,769 GAL .ST AZL 92.97 HCA 25].! 3 SMA I2J.85 ECC .24258 IN( 2.9217 Vl 29.429

LOP 154.I2 VP 37,196 GAP |2.32 AZP 69,24 TAL |?B.89 TAP 73.96 RC_ 92.29 APO JSJ.4J V2 35.260

5P -A.75 ZAL 92.53 ZAP 171.15 (?$ 529.0] ZAE 132.35 E?E ]83.$3 ZAC ??.0) ETC 261.39 CLP-!?2.56

0L_ -9.99 RAL 141.91RA0 656?,6 V£L 11,698 PTH 2,06 VHP 8.013 0P4 J2.?0 RAP 14].S] ECC I.ZS44

_-J YJM( ]NJ kay _NJ LONG INJ RT ASC _NJ AZMTH JNJ TIME PO C6Y TIM JNJ _ LAT INJ 2 LE_NG

J968.05 -J2.92 _6.44 39_.94 J19.42 6 ]9 49 1368.0 -9.40 19.54

4985.22 22,45 ZI8.62 .6? 72.24 |? 34 36 4989.2 J9.79 2J0.94

1714.78 -13.87 7.34 397.86 IJ6.75 7 30 6 J1!4.8 -10.17 .5J

4713.70 29.45 196.29 .SJ ?0,88 |8 94 1] 4|1].7 20.60 !9D.63

1921.A6 -16,35 3S|,ZS 396.44 |20.43 B 25 5B 9Zl.5 -12.ZZ 3_.62

A479.79 26.10 I79.40 399.18 67.10 20 5 6 ]8?9.8 2Z,?? 17!.82

NI0-C(X)R$E Ix(CuT|ON ACCURACY C_'BIT OET(R_INA YION ACCuRACr

SGT 9229.4 SGR 4J9.8 SG3 139.0 SY 2201.8 SR ?95.? $S 59_.6

RRT .Z?O] RRF ,28|? RTF ,8627 CRY -,9?47 CRS .9000 CS! -.9713

SG8 9_42,5 R29 .0ZZ9 RJ3 .882_ L$A 2_4._ NSA !_O.B SSA 2_.?

SGI 9?26.? SG2 404.0 THA 1,75 ELI 2?20.6 £L2 6S.6 ALr ]7Z.54

20BA



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 1. 1964)

LAUNC_ OATE MAY Z0 1964 KLJGHT T;_ JT_,O0 ARR|vA_ C4;E NOV J0 196_

HELI C_ENTR]C CCO4JC

RL 151.40 LAL -.0D

RP J07.48 LAP 2.97

RC 182.6Z| GL -1_.90

PLANET_ENTR|C CONIC

C3 15.966 VHL 3.996

LN(H AZNTH LNCH ?IN[

90.00 6 7 2Z

90.00 J6 l$ 36

)00.00 7 ZS l?

_00.00 z? 40 27

I]0.00 8 13 Z?

110.00 )e 36 42

0|FFERENr]AL CC_R(CT|(_I8

T0(-1.8103 TRA .38_P0 1C_-3.8738 BAU |.Z§_8

ROE .2081RRA .1Z46 RC3 -,Z986 FAU .02446

FOE -.5794 FRA .567Z FC]-|.3Z65 85P |6605

BO£ ;.6336 BRA .4083 BC3 5,8831 FSP -439

0|STANCE 3|4.Z|6

LOL Z39.0Z VL Z3.710 GAL .96 AZL 93.03 HCA 138.37 SNA |Z|.5| (CC .Z4646 [NC 3.03?3 V[ Z_.429

LOP J37.37 vP 3?.J|4 GAP JZ.66 AZP 99.39 TAL |?7,07 TAP ?3.43 RCA 9J.57 APO J5).46 v? 35,?$9

GP -4.57 ZAL 86.75 ZAP 17|.9Z (TS 526.9? ZA( )3Z.43 ETE 183.68 ZAC ??.6? [TC 160.9Z CLP-175,34

0LA -7.30 RAk |45.47 RA0 656?.6 VEL 11.?Z0 PTH 2,06 VHP 8.|90 0PA 1?.12 RAP 143.97 (CC).2678

L-| TIME JNJ LA? _NJ LONG ZNj RT A$C _NJ AZNTH _NJ TIME PC CST TZN |NJ ? LAT |NJ ? LOe_G

1933,59 -ll.5l Z4.4Z 2.Z8 115._8 6 39 36 )333.6 -8.33 17.57

5034,33 Z3.41 221.88 5.17 73.60 17 39 31 4434.4 ?0._4 114.08

|682.47 -|Z,87 _.46 1.78 I|7.Z] 7 53 15 |082.5 -9.l$ 558.68

4780.70 14.44 10J.4| 4.82 ?Z,_5 |# 39 4# 4J60.7 21.78 ]93.62

1495.84 -13.45 349.69 .3Z 110.89 8 50 21 893.8 -l).Z2 543.))

4522.09 22.|9 |SZ.ZO 3.75 68.43 Z0 12 4 39Z2.) 24.0| 174.a8

N/0-COURSE EXECUTJON ACCuRACy C_Blr _[TERN|NAT|ON ACCURACY

$GT 5_69.0 $GR 422,4 $63 136.2 ST 2333.7 SR 303.3 $$ 6)3.5

RRT .1575 RRr .Z293 RTF ,_869 CRT -._650 CRS .89|Z CST -.9767

SG8 5_8_.9 RZ5 .0|79 R13 .8870 LSA 2427.Z NSA )49.4 SSA 27.6

SG| 5_69.9 SG2 4]0.2 T_A 1.10 ELI Z352.0 EL2 78.9 ALF )7Z.84

LAUNCH CAT[ NAY ZO J964 FL[(J4T TII,_ 176.00 ARR|VAL 0ATE NOV ]2 1964

H(L|O((NrR)c CONIC 0)STANCE 519.745

RL J_|.40 LAL -.DO LOL Z_9.0Z VL Z3.6_3 GAL |._6 AZL 95.09 HCA 26).61 _IA |)J.Jg [CC .23069 JNC 3.09|4 v) 79.419

RP 107.48 LAP 3.06 LOP |40.63 VP _7.073 GAP 13.01 AZP 89.58 TAL )75.32 TAP 76.94 RCA 90.8| APO 151.57 v? 55.257

RC )84.440 GL -]9.81 GP -4.4J ZA_ 84.98 ZAP |72.64 (T8 524.44 ZAE |_Z.48 ETE 185.54 ZAC 78.13 (TC Z60.47 CLP-]74.)1

PLAN(TO(ENTR;C CONIC

C3 J6.64J V_L 4,079 OLA -8.37 RAL J49.06 RAD 6_67.7 VEL |J.748 P7_ 2.07 YNP B,378 DPA J).50 RAP )48.47 ECC |.2739

LNCN AZNTH LNCH TIN( L-Z T]NI[ ]NJ LAT [NJ LONG |NJ RT A$C |NJ AZNTH |NJ T_NE PO CST TIN |NJ ? LAT ZNJ 2 LONG

90.00 6 31 34 1901.43 -|0.98 2Z.61 6.40 |_6.27 7 3 16 |30Z.4 -7.36 15.80

90.00 J6 Z0 | 3064._9 Z4,55 ZZ3.16 9.86 75.05 17 44 43 4484.4 ?_.04 ?|?.34

JO0.O0 ? 48 43 1653.44 "J1,96 3.79 5,89 117.60 8 16 |B |033.4 -8.18 557.05

100.00 l? 45 3| 4808.6! 2_.40 204.6§ 9.53 7_.68 19 3 40 4208,6 Z?.92 196,73

Jl0.O0 8 4? }(3 1469.43 -|4.57 348.31 4.38 |)].ZT 9 IZ 0 869.3 -10.32 341.79

J)O.O0 Jg 5 15 4565.36 Z8.Z4 Zg_.|3 8.49 69.88 _0 |9 ZO 3968.4 _5.14 I77.14

D[FFERENTJ4L CCI_'RECYJONS NJ0-CC_RSE EX[CUT]01N ACCURACY _SJT 0[TERNZNATLON ACCURACY

T_E-I.7_78 TRA ,6160 TC5-3.6730 6AU ].2640 SGT 3506.6 SGR 4_4.Z $G3 133,4 ST _456.8 SR 3]).0 SS 629.6

ROE .2176 RRA .|337 RE5 -.Z735 fAU .02299 RRT .Z044 RRF .1970 RTF .8908 CRT -.9549 CR$ .8827 CST -.9809

roe -.5910 FRA .6064 rC3-|.J960 8SP 16750 SG8 53Z_.6 RZ3 ,0141 R|3 ,8906 L$A Z551.6 NSA 149,8 $54 ?6.3

8CE 1.75J4 8R4 .6303 8C3 3.68l? rSP -430 SG| 5307,3 SG_ 4J5.Z THA .94 ELl Z476,7 EL2 91.7 ALF 175.10

L_UNCH CArE N_Y 20 1964 FL|GNT TIN[ 178.00 ARRIVAL D4TE NOV 14 1964

H(LIOC[NTR|C CC_IIC

RL JSJ.AD LAL -.00

RP [07,49 LAP 3,14

RC 186.239 GL -19.63

PLANETO_ENTR]C C_,_N)C

C_ 17._99 VHL 4.J83

LNCH AZMTH LNCH TiN[

90.00 6 53 Z6

90,00 16 24 44

_00.00 8 |! 58

_00.00 17 50 53

_10.00 9 9 16

)10.00 ]9 10 5

0|STANCE 5Z5.23}

LOt. ?39.02 VL 25.396 GAL Z.J9 AZL 93.13 HCA 264,87 5_A |?0.86 ECC .Z553| JNC _.1495 Vl 29.429

LOP 143.88 vP 37.03| GAP 13.39 AZP 89.72 TAL 173.58 TAP 78.45 RCA 90.0| 4PO 13|.7Z VZ 55.Z54

GP o4.17 ZAL 81.14 2AP 173.33 [TS 32|.33 Zk[ 132.54 ET( |83,40 ZAC 78.8_ [TC Z60.05 CLP-174.87

OLA -9,77 RAL J_Z.64 RAD 6367.7 VEL ||.783 PIH Z.D8 VNP B,578 DPA |0o83 RAP )50.85 ECC 1.2880

_-1 T)NE |NJ LAT |NJ LONG [NJ RT A$C ]NJ 4ZNTH INJ TZN( PO CST TEN ]NJ 2 LAT |NJ Z L_IG

I874.97 -)0.|4 21.07 ]0.68 )|&,58 7 16 41 |175.0 -6.50 14.14

3135.05 75.18 _Z8.73 14.73 ?6.59 17 30 19 4335.0 15.08 ?20.69

1628.08 -)J.|6 2.33 10.l$ ]J?.5J 8 39 6 J0ZS.l -7.34 335.63

4837.17 _6,Z8 Z07.99 14.42 75.22 19 11 50 4Z5?.2 23.99 199.9_

1448.66 -13.83 347.16 8.39 )?_.58 9 33 24 848.7 -9.55 340.6?

4609.33 19.15 |Sg,l? |3,4Z 71.43 Z0 16 34 4009.3 16.41 180.12

OJFKERENTZAL CC_REC?/ON_

r0[-1.8563 TRA .8587 TC3-_.4187 BAU 1.1690

ROE .2287 RRA .14|9 RE3 -.2501 FAU .02147

FOE +.6009 FRA .6471 FCA-l.06_Z 0SP |6816

BC[ 1._704 8RA ,8704 8C3 5.4Z45 FSP -420

N|O-COURS£ ExECUTiON ACCURACY _BJT DETERM/NITZON ACCURACY

SGT 3353.1 $GR 425.2 SG3 130,4 ST 2571.3 SR 318.8 $5 642.5

RRT .|7_9 RR_ .]646 RTF ,8_4_ CRT -.9446 CR$ .8747 CST -,9842

)GO 3530.0 R23 .0110 R|3 ,8941 LS4 _664.9 NSA 13|.7 SS4 ?4.9

SG) 5_33.6 SGZ 4|8,9 THA .79 ELI ?588.9 EL) 104.0 4Lr 175.51

LAUNCH CArE MAY 20 1964 FLIGHT TIN{ |80,00 ARRIVAL CAT( NOv 16 1964

HEL;_ENTRIC CC_IJC

RL 151.40 LAL -,00 LC_. ?39.02 VL

RP ]07.50 LAP 3.Z| LOP |47.13 VP

RC )88.0_9 GL -|9.34 GP -4.14 ZAL

PLANET_ENTRZC CONIC

C3 18.56_ VHL 4.309 OLA -10.90 RAL 156.70 RA0 6567.8 VEL

LNCH AZNTH LNCH T|N( L-| ?JNI[ IN| LAT

90,00 7 18 49 183|.39 -9.43

90._O 16 2_ 44 5|86.02 23.93

JO0.O0 8 34 42 11_8.73 -10.48

lO0,O0 )7 58 3Z 4906.07 ?7.09

)JO.00 9 30 34 J431,80 -13,23

110.00 )9 )? 9 4633.80 30.|3

DIFFERENTIAL CC_RRECTIONS

TOE-1.9816 TRA 1.11|0 TC3-5.1303 BAU )._74_

ROE .ZAl3 RRA .)49| RE3 -,214J FAU .07007

FOE -.61]8 rRA .6864 rC3 -,9338 6SP 16971

80E 1.9963 BRA I,IZ)0 _C3 3,1351 FSP -414

0|STANCE 350.679

?5.340 GAL ?.85 AZL 93.Z| HCA 268.|2 SNA ]?0.35 ECC .26034 INC 3.20?) v) Z9.4Z9

36.989 GAP ]3.78 AZP 89.89 TAL 17|.84 TAP 79.96 RCA 89,17 APO 151.94 v) 55.251

77.3? ZAP _73.98 ETS 317.49 ZAE 132.36 ErE |83,78 ZAC 79.44 ETC ?59.60 CLP-175.63

1|.830 PTH _.)0 VHP 8,792 CPA 10.12 RAP 155.27 [CC 1.5055

|NJ LONG [NJ RT A$C [NJ AZNTH IN| TIN) P_ CST TIN JNJ ? LAT )NJ ? LL'_NG

19.67 J_.JO |_6.82 7 49 40 J2fi1,6 -5.76 )?.97

232.Z? 19.73 ?8.2| 17 56 lO 4586.0 74.05 724.11

|.12 ]4.54 J_8.|6 9 ) ?8 1006.8 -6.63 _54.44

Z|1.40 19.45 _6.83 19 18 ]8 4306.) 25.01 Z03,2_

346._ 1_.9_ JZJ.BJ 9 54 _6 8_J,F -8,93 339.?7

|91.30 18.5J 73.07 20 34 43 4053.8 ??.54 163.09

M]0-COURSE Ix|CUT|ON 4CCuRAC¥ OIRBI? 0ET[RNZNA?[ON ACCURACY

5GT 5561.Z SGR 42_.4 $G3 177.5 sr 1676.8 SR 3?6.5 58 65_.6

RRT .J368 RR_ +J3J2 R_F ._9F5 CR_ -,9350 CRS ,_683 CST -,9_69

$68 3379.0 R23 .0076 R)3 .8985 LSA 2770.3 NSA 154.2 SSA _3.4

5GI 5362.5 5G2 4?).4 THA .63 ELI ?694.2 EL? 1)5.0 4LF 173.4_

?085



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19648

LAUNCN OAT( MAY Z0 1964 FLIGHT TIN| J82.00 4RRIvAL CAT[ NOV 14 1964

HELIOCENTRIC CONIC C|$TANC( 5}6.077

RL 151.40 LAL -.00 LC_ 239.02 VL 25.485 GAL 3.54 _ZL 93°26 NCA 27J.36 SMA

RP 107.§1 LAP 3.26 LOP 130.38 VP 36.94T GAP 14.19 AZP _0.08 TAL I?O.JZ TAP

RC 189.780 GL -]8.96 GP -4.0Z ZAL 73.97 ZAP 174.60 [T$ 3]Z.?0 ZA[ ]5Z.63 EYE

PLANETO(ENTRIC CONIC

C3 ]9.863 YHL 4.457 0LA *11.93 RAL |39.?0 RAO 6367.8 V(L 11.883 PTH Z,1| VHP 9.021 _PA

LN(H AZMTH LNCH TIN( L-I TJI_ IN| LAY JNJ L(_NG IN| RT A$C |NJ AZNTH JNJ TIME

90.00 ? 41 }J 1832.59 -8.84 18.58 19.62 I/?.D1 8 12 3

_0.00 16 33 l 323?.00 26.39 Z)S.86 Z4.86 ?9.89 18 Z ]8

100.O0 8 56 46 IS89.?8 -9.93 .L6 19.04 |18.34 9 Z3 16

JO0.O0 IS Z Ze 4935°04 ZToB0 214.86 Z4.60 78.34 19 25 ]

Jl0.D0 9 31 16 1419.11 -IZ.?? 345.32 17.36 121.98 10 ]4 33

110.00 J9 24 _6 4698.48 _0.99 194.5| 23.73 7d.80 Z0 &2 44

DIYF[R[NT|AL CC_'R[CY|ONS N|0-COURSE EXECUTION ACCuRACy

rOC-2.1IOI TRA 1.37T8 TC3-4,8095 eAU 1.2784 SGT 3386.? $GR 4Z4.8 SG3 124.6

ROE .Z555 RRA .1350 RC3 o.|978 FAU .0187| RRT .I0ZZ RRF .0977 RTF ._30

FDE -.6224 FRA .?267 FC3 o.8155 63P 17300 SG8 3403.4 R23 .0049 RI3 .9030

BOC 2.]256 eRA 1.3865 8(3 4.8136 FSP -406 SGJ 3386.9 SG2 422.6 TNA .46

120.73 £CC .26_83 ]NC

81.48 RCA 98.28 APO

J83.J6 ZA( 80.D5 [TC

),7644 Vi 29.429

]52.21 VZ 35.Z47

239.20 CLP-176.39

9.3? RAP 155.68 ECC 1.3269

PO CST TIN IN| Z L4T [NJ 2 LONG

J232.6 -5.15 ]1.05

4637,0 24,_3 2Z?,59

989.8 -_.07 333._0

4355.0 2_.93 206._6

819.1 -8.45 3)9.09

4098.5 28.60 186.13

O_'B]T 0£TCRN|NATJ(_ ACCURACY

ST 2769.4 SR 534.1 SS 662.6

CRY -.9262 CR9 .863J (ST -.9891

L$A 2862.7 MSA 157.4 SSA Z2.O

ELI 2786.7 EL2 123.2 ALF ]?3.6]

LAUNCH OAT[ MAY 20 J964 FLIGHT TZl, q[ J84,00 ARRIVAL OATE NOV 20 1964

HELI_ENTRIC CO_i(

RL 13|.40 LAL -.00

RP 107.5) LAP 3°3|

RC 191.320 GL -18.31

PLAIVA[TO([N?R;C CONIC

C] Z|.432 VHL 4.6Z9

LN(_ AZNYff LNCH TIN(:

90.00 8 3 Z3

90.00 18 40 34

JO0.O0 9 18 Z

lO0.O0 J8 8 36

1lO,00 |0 1l 13

lie.DO 19 5| 54

0|FF[R[NTJAL C(_qR£(T|(_I9

Y0[-Z.2405 TRA 1.880| TC3-A.A643 8AU 1.2801

RO( .2715 RRA .J59"8 RC3 -.1720 rAU .01738

FO£ -.6324 FRA .7684 FC3 -.?021 8SP 17J98

00( 2.2369 BRA |.6678 8C3 4.4_76 FSP -399

0|STANCE 541.419

LOt. 239.02 VL 23.43| GAL 4.26 AZL 95.37 HCA 274.61 SNA 119.95 £CC .27|82 INC 3.52J8 vl 29.429

LOP 133.83 VP 36.906 GAP ]4.64 AZP 90.Z7 ?AL 168.4| TAP 83.01 RCA 87.34 APO 132.53 v] 35.242

GP -3.9Z ZAL 70.48 ZAP 173.16 IT8 _t06.7J ZA[ |32.67 [TE 185.06 ZA( 80.65 [TC 258.82 CLP-I??.I5

OLA -12.91RAL 163.14 RA0 6567.9 VCL ll.950 PTN Z.13 vHP 9.267 0PA 8.59 RAP 158.06 ECC 1.3327

L-Z TZNI[ IN| LAT |NJ L_G JNJ RT ASC |NJ AZMTH JNJ TIN[ PC) CST TIN IN| Z LAT JNJ Z LONG

1818.20 -8.40 |T.T6 24.2Z 117.14 8 33 _1 1218.2 -4.69 1].04

5287.7I Z?.15 239.47 30.0? 81.62 ]8 8 42 4687.? 25.71 231.]0

1571.34 -9.53 359.45 25.62 ]18.47 9 44 20 977.3 -3.65 352.81

5003.81 28.41 218.36 29.84 80,28 19 51 59 4403.8 26.77 209.94

|4]0.76 -12.47 345.07 2|.87 122.09 J0 34 44 810.8 -_.]4 338.64

4743.|5 51.74 197.78 29.03 ?6.60 Z0 _0 37 4143,Z 29.$8 [89.24

N|0-C(_JR$[ [X[CUTI_Iq ACCURACY ORB|T 0[T[RNINATI(_I ACCURACY

$5T 540_,3 $GR 425,5 553 ]21.8 ST 2846.8 SR 34].5 $S 669.3

RRT ,087| RRF .0640 RTF .9074 CRT -.9J82 CRS .85g? CST -.9909

SG_ 542|,9 RZ3 .0028 RJ3 .9074 LSA 2959.8 NSA 16].] $$4 Z0.6

$81 5403°4 SG2 422.3 THA .30 EL] 2864.1 EL2 ]_4.4 ALF ]?3.TO

LAUNCH OAT[ NAY Z0 ]964 fLiGHT TIME J86,00 ARRXVAL C4TE NOV _Z 1964

HELI(X[NTRI( CONIC

RL 151.40 LAL -.00 LOt. Z39.02 VL

RP ]07.34 LAP 3.33 LOP 156.88 VP

RC J93.241 GL -1T,98 GP -3.8Z ZAL

PLAN[TOC[NTRIC CON|C

C3 Z5.302 VHL 4,827

LNCH AZMTH LNCH TIME L-I TIME IN| LAT

90.00 8 24 |7 1808.59 -8.10

90.00 J8 46 22 3337.90 27.39

I00.00 9 38 22 1569.57 -9.28

100.00 18 14 38 5057.13 28.91

]JO.O0 ]0 30 |9 ]406.88 -12.35

IJ0.00 19 39 3J 4?8?.65 32.40

9|FFERENTIAL (_RCCTIONS

T0[-2.3703 TRA 1.9616 YC3-4.0992 gAU J.Z??8

ROE .2893 RRA .1627 RE3 -.|47! FAU .01602

rOE -.64J1FRA .81Z3 F(3 -.5953 8SP 17113

O0£ 2.3878 8RA 1.9683 8C3 4.1018 FSP -589

015TAN(E 546.698

25°3T8 5AL 3.02 AZL 95.38 HCA ZT?.8$ SMA 119.65 [CC .27856 [NC 3.3798 V| Zg.AZ9

36.864 GAP 13.11 AZP 90.46 TAL 166.7] TAP 84.56 RE4 86.35 APO 15Z.96 v] 35.237

67,]1 ZAP 175.63 EYS 299.19 ZAE 152.70 ETE 182.95 Z41 8J.26 [T( Z58,46 CLP-]7?,91

0LA -13.78 RAL 166,49 RAC 656?.9 VEL 12.028 PTN

IN| LONG IN| RT ASC IN| AZNTH IN| TIME

J7.21 28.8? II7.23 8 54 26

243.07 35.34 83.3? 18 ]5 20

3_9.01 28.24 118.54 ]0 4 5]

221.86 35.15 82,06 ]9 39 JO

344.83 26.42 12Z.14 10 55 46

_01.08 54.45 78,45 20 59 18

MI0-COUR$[ EXECUTION ACCURACY

SGY 5415.1 SGR 421.5 SG3 J]8.9

RRT .0318 RRr .0307 RTF .9116

SG8 5A3].5 RZ3 .0015 R]3 .9I]6

381 54|5.] 8_2 4_].} THA .14

2.15 vHP 9.532 0PA ?,78 RAP ]60.43 EC( J.3835

PO CST TIM INJ Z LAT IN| Z LQNG

]208,6 -4.39 IO.50

4737.9 _6.39 2_4.6!

969.6 -5.39 352.38

4452,2 27.51 Z]3.34

806.9 -8.00 338.43

4187.6 30.47 192.4_

,._I_|T 0CTERN]NATION ACCuRAC_

ST 2906.2 SR 348.6 $s 673,]

(RT -.9|08 CRS .8545 CST -.9923

LSA 2998.9 MS4 J65.2 SSA ]9.3

ELl 2923,6 [L2 ]43.0 ALF 113.75

LAUNCH OAT[ MAY 20 1984 rLZGHT Y]l_ 188.00 ARRIVAL 0ATE NOV 24 ]964

HELI C_ENTR|( CON|C

RL 131.40 LAL -.00 LOL _39.02 VL

RP ]07.38 LAP 3.37 LOP ll_.13 VP

RC 194.94J GL o17.41 GP -3.73 ZAL

PLAI_[TC_ENTRI( CONIC

13 29.321 VHL 5.05Z

LN(H AZMTN LNCH T|N(

90.00 8 4A 6

90.00 16 32 24

100.00 9 5? 38

I00.00 18 21 32

110.00 10 48 Z_

l|O.O0 19 47 14

DJFFERENT|AL C(_R[CT|ON$

T0[-Z.5083 TRA Z.2757 T(3-3.7355 8AU 1°275Z

NO( ,3088 RRA .|84| RC3 -.|238 _AU .01478

r0( -.8514 FRA .8383 FC$ -,5013 OSP 17307

80E 2.3253 8RA 2.2816 BC3 5.7375 _$P -382

OISTANCC 551.904

25.326 GAL 5.81 AZL 93.44 NCA 28].09 SNA

36._22 GaP 15.61 AZP 90.68 YAk 165.05 TAP

63.88 ZAP 176.04 Er$ 289.91ZA[ 152.13 ETE

119.37 [C( .28550 ZNC 3.438T VJ 29,429

86.JZ RCA 83,29 AP_ |53.45 V2 35,23J

]82.85 ZAC 8].86 [TC 258.JZ CLP-I?8.6?

0LA -14.5_ RAL 169.75 RA0 6568.0 VEL ]2.120 PTH Z.J 7 vHP 9.818 _PA 6.94 RAP ]62.78 EC( 1.4200

L-J T|NI[ |NJ LAT JNJ LONG INJ RT ASC INJ AZNTH JNJ T|NE 1=O CST TIM JNJ Z LAT [NJ _ LONG

1805.82 -7.95 J8.94 53.35 117.27 9 J4 10 JZ03.8 -4.23 ]0.24

338?.33 27.93 248._5 40.65 8_.14 J8 22 J] 4?8?.3 26.96 738.17

1588.54 -9.18 3_8.84 32.89 118.57 ]0 23 45 966.5 -5,29 352.2]

3099.85 29.31 Z25.35 40.48 85.85 ]9 46 32 4499,8 28.]5 Z]6.74

1407.42 -IZ._ 544.88 3|,00 IZ_,13 11 ]1 54 807.4 -8.02 338,46

483|.73 52.95 204,40 39.89 80.35 21 ? 46 423J.7 3].2? ]95.5_

M|_-CC_IRS[ IX[CUT|ON ACCURACY _81T O[TERMINAT]CR¢ ACCURACY

8GT 5423.4 SGR 4|8.? $83 J]6.2 ST 2955.2 SR 355.0 SS 6?6.8

RRT -.0048 RR_ -.0044 RTr .9164 CRT -.904? CRS .8520 CSr -.9935

SGO 5441.6 R25 -.0000 R15 -.9]64 LSA 3047.? MSA 168.8 SSA _4.Z

SGI 5425.4 $82 4]8.7 THA 179.98 ELI _92_,6 EL_ 150.4 AL_ ]73.?_

2086



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

L4UNC_ 04r£ MAr ZO 1964 FLIGHT TIME 190.00 ARRIVAL Care NOV 26 1964

H(LJC>([MTRJC CONIC

RL ISI.40 kAk -.00

RP 107,58 LAP 3.39

RC 196,621 GL -16.?9

PLAN_TO([MTRIC CONIC

(5 ZS.IdZ VHL 5.305

LMCN AZMT_ LMC_ TI_E

eo.00 e z 44

90.00 16 5S 38

I00.00 lO IS 4?

100.00 IB 28 17

II0.00 11 5 32

110.00 19 55 I

DJFF[R[NT|Ak CQIIR[CTIONS

rOE-Z.64S3 TRA E,EOT9 TC3-3,3?34 BAU 1.E698

ROE .3301RRA .1636 RC3 -.10ZS rAu .0|355

roe -.6617 FRA ._24 FC3 -.4170 BSP 1739{)

80£ Z.6658 BRA Z.6130 BC3 3.3750 GSP -375

01StaNCE 557.0Z4

LOt. Z39.02 VL 25.275 GAL 6.66 A2L 93.50 HCA Z8A.33 5gA 119.09 £CC .29332 INC 3.4988 Vl 29.429

LOP 163.38 vP 36.780 GAP 16.|6 AZP _0.87 TAL 165.38 TAP 87,71 RCA 84.16 APO 154.02 V2 55.224

GP -3.6S ZAL 60.79 ZAP 176.51ETS 278.83 2aE /32.74 ETE IBZ,TG ZAC 8Z.47 ETC 257.80 CLP-179,44

OLA -|5.Z3 RAL ]?2.65 R40 6568.1 ¥£L 12.2Z8 PrH E.ZO VHP lO.I2S DPA 6.08 RAP 165.11ECC 1.463|

L-] ?|N( IN] LA? _NJ LCNG _NJR7 A$C IN] AZMrH _NJ ?_NIE P_ ¢ST ?IN IN] Z LAT 1NJ 2 LONG

JaO3.6S -7.95 I6.95 38.2Z 1I?.Z7 9 32 48 1203.9 -4.24 10.Z4

5435.81 28.16 250.18 45.95 66.89 18 29 14 4635.8 ET.43 241.59

IS68.ZO -9.Z3 358,94 37,54 liB,S6 10 41 55 968.2 -S.35 352.30

5146.72 29.60 ZZS.BI 4S.SZ 85.65 19 54 4 4546.? 28.69 2Z0.12

14IZ.32 -12.33 $45.I5 3fl.55 12Z.07 11 29 4 812.4 -8.20 358.75

4829.32 )3,40 Z02.23 45.35 8Z.26 Z1 16 17 4223.3 31.97 198.29

N]D-COURS[ [:I[J[CuT;ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT $450.9 SGR 41_.3 S¢3 I13.5 ST 2990.2 SR 360.7 SS 679,4

RRT -.04ZI RRF -.0398 RrF .gzIz CRT -.8994 CRS .850| CST -.9945

SG8 3446,? RZ3 .000S R[5 -.9212 LSA 3052,7 NSA 172.2 $SA 17.1

SGl S4S0.9 SGZ 4|4.9 THA |79.8| ELI 3007,8 EL2 156.8 ALF 175.79

LAUNCH DAYE M_Y 20 196A FL|_,47 711._ I�Z.D0 ARRIVAL GATE NOV 28 1964

HELI(XENTR|C CONIC

RL lfll.tO LAL -.00 k(_. 239.02 Vk

RP 107.6I LAP 3.39 LOP 166,6Z VP

RC 198.Z28 GL ~16.14 GP -3.52 ZAL

PLAN_T(_q_EN?R]C CON|C

C5 3|°230 VHL 3.$$8 DLA -15.82 RAL I75.83 RAD 6S_,Z VEL

LNCN AZMTH LNCM TIM_ L-i TIM( IN] LAT

90.00 9 ZO 8 1808,66 -8,10

90.00 I7 _ 4 54#3.17 Z8.29

_00.00 10 32 43 152&.44 -9.43

IDO.O0 18 35 JO 3192.63 29.79

110.00 11 21 32 1421,56 -12,86

110.00 20 2 51 4918.Z? 33.75

0ICrERENTZAL COPRECTIONS

T0£-Z.7866 TRA 2.9601 TC3-3,0190 BAU 1.Z609

R0[ .3_30 RRA .16|0 RC3 -,0832 FAU .01236

rOE -.6723 FRA ,9307 re3 -,34Z6 OSP 17433

BD£ Z.BD�O BRA 2°9645 BC3 3,0_01 FSP -367

DISTANCE 56Z.046

25.Z24 GAL 7._5 AZL 93.$6 HCA 282.57 SNA II8,B2 {CC .30189 ]NC 5.5607 VI 29.429

34_,739 GAP 16.74 AZP 91.08 TAL 161,75 TAP 89.32 RCA 8Z.95 APO 154.69 v2 35.Z17

57.86 ZAP |T6.42 £T$ ZG6.41ZA£ I32,74 £TE 181.6T ZAC 63.07 £TC 257.51CLP |79.78

I2,353 PTH 2°23 VHP 10.465 DPA 5.Z1 RAP 162.41 ECC J.SJ4D

IN] LONG IN] RT ASC |NJ AZNTH |NJ TIME POCST TIM IN] 2 LAT IN] 2 LONG

17.Z2 4Z.88 liT.Z3 9 50 |7 I208.7 -4.39 10._1

253.64 S1.20 88,62 IB 36 27 4885.2 21.80 245.01

$99.Z9 4Z.16 11B.50 I0 58 58 974.4 -5.56 35Z.65

232.Z1 5|.|4 87.43 20 ! 43 4592.6 29.12 223.47

343.66 40.13 IZJo93 JJ 45 13 B2J,6 -B.55 339.22

211.03 50.80 B4.19 21 Z4 49 4318.3 32.57 201.99

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 34_I.3 $GR 4I|.Z 5G3 1|0.9 ST 30|1.5 SR 365.6 $5 6BI,2

RRT -.0801 RRF -.O?SB RTF .9261 CRT -.8946 CRS .8488 CSr -.9953

SG6 5446.8 RZ3 .OOiI RI3 -.9_61 LSA 3104.2 MSA 175.3 SSA 16.1

$01 343J.4 $G2 409.9 ?HA 129.65 ELJ 3029.3 EL2 162.3 4LF J?3.?B

LAU_C_ D4T[ MAY 20 J964 FLIGHT TIM| 194.00 ARRIVAL CATE NOV 50 1964

HELI(_[NTR|C CONIC

RL 1_1.40 LAL -.OD

RP 102.65 CAP 3.39

RC 199,914 GL -15.46

PLAN(_q_[MTRIC C(_IC

C3 34.662 YHL 5.9_4

LMCH AZMTH LNCN TIN|

90.00 9 36 14

90.00 |7 11 40

lO0.OO 10 46 26

tO0.O0 18 42 10

110.00 JJ 36 24

liD.DO Z0 l0 41

DISTANCE 566.954

LOt. 259.02 YL 25.175 GAL 8.50 AZL 93.62 HC4 2)0.61 SN4 118.56 [(C .31150 INC 3.6249 vl 29.429

LOP 169.87 VP 36.69T GAP 17.37 AZP 91.29 TAL 160.15 TAP 90.97 RCA 61.65 APO 155.46 vZ 35.ZD9

GP -5.50 ZAL 55.08 ZAP 176.35 (TS Zf13.66 ZAE 1_2.72 [TE |82.59 ZAC 85.66 ETC 25T.Z4 CLP 128.98

0LA -16.32 RAL J78.6_ RAD 6566.4 VEL J2.499 PTH 2.26 VHP 10.65J DPA 4.31

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZNTH [NJ TIN| POCST TIN

|8|S.02 -8.39 17.75 47.49 I11.14 10 6 35 1218.0

5529.28 Z8.32 257.01 56.42 90.31 ]B 45 49 49Z9.3

1585,10 -9.78 359.89 46.75 118.39 11 14 51 985.l

5Z37.44 29.89 Z35.f13 56.41 89.|8 20 9 2? 4637.4

1434.82 -13.34 346.39 44.65 I21.77 12 0 J9 83A.8

4960.48 53.99 214.30 56.21 66.11 21 35 21 4360.5

DIFFERENTIAL C(_RRECTJONS

T0[-2.9283 TRA 3.3360 TC3-2.6728 BAU 1.2461

ROE .3725 RRA .1562 RC3 -.0663 FAU .01114

F0[ -,6826 rRA 1.OO25 ¥(3 -.Z76? BSP 1?4IT

BDE 2.9526 _RA 3.3A03 BC3 2,6737 FSP -_38

RAP 169.20 £CC 1._757

IN] 2 LAT IN] Z LONG

-4.69 11.03

28.06 248.5_

-5.91 355.24

29.45 226.26

-9.D4 _39.93

33.08 ZOS.IB

_BIT 0CTCRHINAT]ON ACCURACY

ST 3016.0 SR 369.4 SS 682.2

CRT -.6906 CRS ._476 CST -.996D

LSA 3110.9 MSA 126.1 SSA 15._

ELI 3035.9 CL_ 167.0 ALF 173.76

N|D-COUR$[ ExECUTICIN ACCURACY

SGT _424.0 S_ 406.6 SG5 108.4

RRT -.1184 RRF -.1118 RTr .9310

$GO 3439.Z RZ3 .0010 R/5 -.9310

S_I 3424.2 SG2 403.7 THA 129.49

LAUNCH GATE MAY 20 1964 FLI_T TIN_ 196.00 4RRJVAL CAT£ C£C ? 196_

HELIOCENTRIC CONIC

RL 15|,40 LAL -.00

RP 102.e6 LAP ).32

RC ZDJo_Z8 GL -14,?$

PLANCT_CNTRIC CONIC

C3 39.136 VHL 6,256

LNCH AZHTH LN_H 71MC

90.00 9 51 2

90,D0 l? 18 24

100.00 lI 2 52

100.00 18 49 15

I10.00 11 50 B

110.00 _0 18 29

DJffER[MT|AL CCIRR[CTIONS

_0E-3,0790 7RA 3,7322 TC3-2.3488 8AU |.2292

ROE .4036 RRA .1469 RC3 -,0512 FAU ,01000

FOE -.6950 FRA 1.0561FC3 -.2213 BSP 12457

BOC 5,10§4 eRA 3,7351 BC3 2,3494 fSP -351

DISTANCE 571.725

LOt. Z39oOZ VL ZS.|Z? GAL 9.S1 AZL 93.69 HCA 294.05 SfAA 118.50 CCC .32165 1_ 3.6918 vl Z9.479

LC_ 173.1| vP 36.6_6 GAP 18.06 AZP 91.31 ?AL I58.39 TAP 92.64 RCA 80.25 AP@ 156._ v2 35,_O0

GP -3.44 ZIL 52.47 ZAP 116.11ETS 241.74 ZA[ I32.6_ ETC IBZ.50 ZAC 84.26 [TC _57.00 CLP 17_.12

DLA -|6.74 RAL 181.38 RA0 65M.3 VEL IZ.669 PTH Z.30 vHP 11.233 DPA 3.41 RAP |71,95 [CC 1.6441

L-I 71141[ |NJ LAT IN] LONG IN] RT A$C |NJ AZMTH |NJ T|M[ PC) CST T|N |NJ Z LAT |NJ Z LONG

1831.?A -8,BZ J8.$4 32.04 IIT.0Z |0 11 54 J231.? -5.13 ]1._

5573,99 28.26 260.28 6J.56 91.95 J$ 51 I_ 49?4.0 2_.2_ 291,67

1399.94 -10.26 .73 _1.27 IIB.Z3 11 29 32 999,9 -6.41 354.06

5281,03 29.88 238.76 61.6J 90.R_ 20 ]7 16 4681.0 29.6_ _29.9B

143|,90 -13,93 34T,34 49.11 ]21.53 ]2 14 20 851.9 -9.67 540.84

5001.83 54.13 Z|T._2 _1.56 8_.01 _l 41 50 440].8 55.48 Z0_.54

N_D-C(_JRS( IX[CUT[ON ACCURACY CW_[T _[T£RMJN4TION ACCURACy

SGT 34J3.? SGR 401.a $03 105.9 5_ 3017.7 SR 322.1 $$ 684._

RRT -,J3BS RRF -.149_ RTF .9_62 CRT -,B_?4 CR5 ,H475 CST -,9965

SGB 3430.5 R23 .0006 R15 -.9362 LSA 5111.4 NSA 180.0 SS4 I_.4

SG| 3416,0 SGZ 396.} THA 179,52 [LI 305_.8 [L_ 17D.5 ALF 17).74

2082



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964

LAUNCH DArE NAY 20 196A FLXGHT T|NE 198.00 ARRJvAL DATE 0EC 4 J964

NELI C_ENTR|C CGINZC

RL 151.AO LAL -.00

RP 107.69 LAP ].14

RC 205.|Z0 GL -|A.09

PLAN(TOCENTRJC CON|{

C3 4A.|6B VHL 6.646

LNCH AZNTH LNCH T_N[

90.00 10 4 30

90.00 l? Z5 14

I00.00 I1 16 3

100,00 18 56 13

110,00 ]Z Z 43

]10.00 ZO 18 lZ

O|¥F[RENTIAL CGIIR{CTION$

r08-3.1349 TRA 4,J530 TC3-Z.0-440 eAU J.Z07Z

ROE .4311RRA .|389 RE3 -,0393 FAU .00687

FOE -.7086 FRA 1.1134 F(3 -.1739 6SP |?487

BOE 3,8635 8RA 4,1f53 BE3 8,0443 FSP -344

0]STANCE 5?6.3)5

LC¢ 139.02 VL 25.079 GAL 10.60 AZL 93.76 HCA Z�T.Z9 S_A 118.05 ECC ,33505 INC 3.2622 Vl 29.429

LOP 176,)fl VP 36.6|A GAP 16,8Z AZP 91.71 TAL |57.0# TAP 94,37 RCA ?6.73 APO Jfl?.36 VZ 35.191

_P -).38 ZAL $O.08 ZAP 17fl,70 ETS Z31.43 ZA[ 131.61ETE 18Z,41 ZAC 84.84 ETC 156.28 ELF 17T.35

OLA -17.06 RAL 183.9Z RAG 6568.? VEL |8.866 PTH Z.34 YHP |1,67) DPA Z,SO RAP 174.18 CCC Z.7269

L-Z TZNE JNJ LAT IN| LCIdG JNJ RT ASC |NJ AZNTN [NJ TIN( PO CST TZN JNJ Z LAT IN| 2 LONG

1649.57 -9,17 19,$6 56,51 LI6.64 L0 15 20 1849.6 -5,69 1Z.61

5617.19 28,11 863.43 66.61 93,58 18 58 5Z 5017.8 26.]] 254.77

1618.21 -10.86 1.80 55.72 1|8.08 11 43 2 10|8.1 -?.03 355,11

$381.28 89.79 841.9| 66.21 98.53 Zg ZS 6 4?23.3 29.83 253.11

1428.58 -14.68 348.49 53.50 181.ZZ 18 8? J5 872.5 -10.43 34J,96

5041.Z4 34.18 810._ 6e.88 89.B8 8| 50 14 444Z.8 31.79 ZJJ.46

N|0-C(:_JR$[ (XIECUT|(]N ACCURACY OROIT 0(TERN[NATION ACCURACY

$GT 5408.5 SC.R 396.? SG) 103,5 ST 3007,8 SR 373.6 S6 687.0

RRT -.1990 RRt r -.|888 RTF .94J4 DR? -,8848 DR) .8478 CST -.9920

SG8 fl412.0 RZ3 -.DO0| RJ) -.9414 LSA 3108o5 N6A 18|.8 $SA 15,?

SGJ 5403.1 SGZ 387.7 TH& 129.16 [L1 )086,D [LZ |73.O ALF 125._1

LAUNCM OA?E NAY 80 J964 FL|CnqT TXH( Z0(J.O0 ARRIVAL 0ATE DEC 6 1964

HELI OCENER|C CONIC

RL |5|.40 LAL -o00

RP 107.78 LAP ),_

RC Z04.689 GL -13,40

PLANETC_ENTRIC CON|C

C3 50.10S VHL 7.078

LNCH AZN?H LN(N TIN(

90.00 10 J6 39

90.00 17 31 J0

100.00 i| 27 38

100.00 19 3 )Z

110.00 IZ 14 9

||0,00 Z0 33 50

O|FFERENT|AL CC_RECT|ON$

TOE-3,3974 TRA 4.6088 TC3-J.7593 8AU J.|786

ROE .A601RNA .1859 _C3 -.0298 FAU .OO773

FOE -.7135 FRA 1.1249 FC3 -.|336 86P |7490

80¢ $.4284 8ffA 4.60)9 8C) |.7595 FSP -537

OISTANC_ 580.753

LOL 839.02 VL 85.033 GAL 11.76 AZL 93.84 HCA 300.51 SNA IJ7.81 ECC .14_65 |NC ).8367 Vl Z9.A29

LOP 179.59 VP 36,324 GAP 19.64 &ZP 91.95 TAL |55.68 TAP 96,|4 RCA 77.09 APO 158.51 V8 55.18!

GP -3,_3 ZAL 47.73 ZAP |75,l? [T$ _81,91ZA[ 138.58 ET[ 188,34 ZAC 85.4Z ETC Z56.58 CLP 176.49

OLA °17,_4 RAL |86.3| RAD 83(_1,8 VEL 13.095 PTH 8.39 VHP |8.158 DPA 1.59 RAP 126,18 ECC 1,_Z46

L-| TIN_ IN| LAT IN| LONG _NJ RT AsC IN| AZNTH |NJ T|N[ PO CST TIN |NJ 8 LAT |NJ Z LONG

1821,80 -|0.03 80,80 60.89 1|6.68 10 47 50 IZ71.8 °6.58 14.03

5638.23 17.90 888.4_ 7|.54 95.08 19 6 Z9 _036.7 Z8.3J Z57,81

|64|.09 -11.57 3.09 60.08 117,?5 11 55 _9 104|.J -?.72 356.16

5384.09 89.63 844.94 7J.?0 94.18 ZD )8 56 4264.J 29.89 256.14

1A98.38 -25.5| 349.8) 57.8| |80.85 18 39 5 896,4 -11.51 343.25

508|,56 14.J5 813,7_ ?J.97 81.7D _1 58 38 448J.6 ]4.00 814.51

N|D-COURSE EXECUT|ON ACCURACY (_l_SJT OETERN|NATION ACCURACY

SGT 5384.7 S_ 389.6 $G) 10|.Z ST 8989,8 SR 175,8 $5 690.7

RAT -,8405 RRF °.ZZ?? RTF .9467 CRT -.BSZB CRS .8484 CST -.9975

568 3398.8 RZ3 -.0011 RI) -.9462 LS4 3085°8 NSA |SJ,T 5SA 15.0

SG| 5385.5 $GZ 325.1 THA 179.00 £L1 )0D6.0 ELZ 1?4.5 ALe ;75.68

LAUNCH DATE NAY 20 1964 FL[GNT T|NE Z08.0D ARRIVAL CATE OEC 6 t964

HEL/(X[NTR|C CONIC 0ISTANC( 584.94|

RL 151.40 LAL -,OO LOL Z39,08 VL 24.986 GAL 13.08 AZL 93.98 HC4 301,25 SNA

• P 107.75 LAP 5.Z6 LOP |8Z.83 YP 36,53) GAP 20.55 AZP 9Z.1_ TAL 154.25 TAP

RC Z06.Z36 GL -11.7| GP -).88 ZAL 45.60 ZAP 174.58 ET$ 216.08 ZAE J]8.39 ETE

PLANE TOCENTR|C CONIC

C3 57.J19 VNL 7,_56 OLA -17.53 RAL 18_.54 RAO 6569.0 VEL 13.360 PTH

LNCH AZNTH LNCH TIN( L-[ 11NE IN| LAT |NJ LONG ]NJ RT A$C ]NJ AZNTH |NJ TIME

90.00 10 Z? 88 1896.34 -10.79 88.85 65.16 116.34 10 59 5

_O.OO 17 39 9 5698.5Z 2?.61 269.3) 76.13 96.44 19 14 7

100.00 11 38 37 1666.79 -18.18 4.56 64._) 117.43 12 6 8)

tOO.DO |9 10 AI _403.30 29.A1 2A7.83 76.55 95.62 20 40 45

110.00 1Z 84 27 15Z).17 -16.44 35|.15 68,08 180.40 18 49 50

1|O.OO ZO 4| 80 5119.68 34.D) 286.72 76.98 91.45 22 6 40

DIFF[RENT|AL CCk_RECTION$ N|0-C(_JR$[ [x[CUT|ON ACCuRAC_

TOE-_.5652 TRA $.0851 TC]-|.A�_? 8AU 1.1610 $GT 5361.8 $_ )$3.1 SG3 99.0

ROE .A903 RRA .1097 RC3 -.OZlO FAU .00655 RRT -.8884 RRF o.Z678 RTF .9519

FOE -.7396 FRA 1.842| FC_ o.0992 8SP 17406 $G8 5375.5 RS) -.(_Z4 R|) -.95|9

808 ).5988 8RA 5,0869 BE) 1.4939 FSP -3Z9 $G| 5368.9 $68 )67.4 THA 178.84

117,57 (CC .35962 INC 3.9163 v) 29.429

97.98 RCA 25,29 APO 159.85 v? 35.171

JBZ.2? ZAC 85.99 [TC 256.41 CLP 175.61

Z.44 VNP JZ.695 0PA ,67 RAP 178.54 ECC 1,9402

PO CST TIN IN| 2 LAT ]NJ Z LONG

IZ96.3 -?.17 15.45

5098.5 28.24 260.T2

1066._ *P.6J 55?.80

4803._ 29.68 239.06

92).Z -IZ.2_ ]44.7|

4519.7 5A.15 217.48

OROIT DETERNINAT|ON ACCURACY

6T 296_.1 SR 372.6 SS 695.5

ERT °.8810 CRS ,8491 CST -.9928

LSA 5060,9 MSA 181o5 SSA 12.5

ELl 2981.2 EL2 175.Z ALF 175.66

LAUNCH DATE N_V 80 196A FLIGHT TIN( ZO4.0O ARRIVAL DATE _EC J0 1964

HEL|O_[NTR|C CONIC

RL ]5|.40 LAL -.00 LOL 139.02 VL

RP 107.78 LAP 3,80 LOP |86.06 VP

RC 2D7.768 GL -12.03 6P -3.84 ZAL

PLAN(TOCENTRIC CONX(

C3 69.470 VHL 8,091

LNCH AZNTN LNCH TIN(

90.00 |0 36 59

90.00 17 46 9

100.00 1| 48 0

100.00 19 17 49

1J0.00 lZ 33 32

110,00 ZO 49 41

0|FFER(NT;AL CCI_RECTION$

T08-3.7476 TRA 3.5996 TC3-1.8531 8AU 1.0969

ROE ,SZZO RRA .0900 RC) o.Ol4? FAU .00538

rOE -.7590 FRA 1.3137 FC) -.021l 8SP 17413

80( 3.7837 8RA 5.6003 8C) J.851Z FSP -181

0|$TANC( 588.849

24.945 GAL 14,38 AZL 94,00 HCA 306.98 SNA Jl?.)5 [CC ,)7514 JNC 4,00ZZ v] 29.429

36.493 GAP 81.56 _ZP 98.41 TAL 152.91 TAP 99.90 RCA 73,13 APO 161.37 V2 35,160

43.64 ZAP |73,79 ETS 8|0.45 ZA( |12,88 ET[ 182,19 ZAC 86.55 ETC 256.26 CLP 174.69

OLA °17.66 RAL J90.61 RA0 6369.8 V(L |).668 PTN 8.50 VNP l)._�J _PA -.83 RAP J_0.67 ECC Z,0275

L-| T_N( |NJ LAT |NJ LONG |NJ RT A$C _NJ AZNTH |NJ T]NE PC) C6T T|M JNJ Z LAT [NJ 2 LC_IG

|984.65 -JI,64 83.90 69.)0 J16.00 II 9 3 1)84.7 -8,05 17.06

5?36.33 87.3| 872.05 80.97 9?.7? 19 ZJ 45 51)6.) 28.JJ 263,48

|695.4? -J].Z8 6.28 68.4? J17.03 J2 16 J6 1095.5 -9.55 359.41

5440.?5 89,11 250,_8 8|.24 97,04 ZD 48 29 484D.7 89,29 241.64

1538.52 -12.45 )53.04 66,|3 IJ9.87 18 59 _9 958,6 -15.34 5A6.33

5|56*4| )3.84 189.52 8|.8) 95.J3 28 J4 _8 4556.4 34.18 ZZ0.34

NZD-COUR$( EX(CUT1ON ACCuRACr ORBIT 0(TERN|NAT/ON ACCURACY

SGT 5335.6 $GR )?6.4 SG) 96.B ST 8933,5 SR 3_0,Z SS _08.8

RRT -._258 RRF -.)097 RTF .9578 CRT -,8802 CRS .8508 CST -.9981

SG_ 5348,9 RZ3 -.003? Rl) -.9578 LS_ )D13.6 MSA 180.2 $SA 11.6

SG| 5337.I SG2 355,? THA J28.66 EL! 8951.4 ELZ J74.6 ALF J73.64

Z088



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964)

LAUNCH 0ATE NAY 20 [964 FLIGHT TJI_IE Z06.0D ARRIVAL DATE _[C ]2 1964

HELL C_ENTRIC CC_NJC 0|$TANC[ $9Z.416

RL 131.40 LAL -.00 LOL 239.02 VL 24.903 GAL 15.87 AZL 94.]0 HCA 310.Zl SNA 1]7.]3 ECC .39243 INC 4.0933 VZ 29.429

RP ]07.81 LAP 3,13 LOP ]89.30 VP 56,453 GAP ZZ.68 AZP 9Z.65 TAL 151.69 ?AP 101.90 RCA ?t.16 APO I63,09 VZ 35,149

RC Z09.266 GL -11.56 GP -3,Z0 ZAL 41.85 ZAP 172.97 ETS 205.93 ZA[ 15Z,00 ETE 182.12 ZAC 87.10 ETC 236.14 CLP ]73.73

PLANETO(ENTR|C COIqlC

C3 73.4ZD YHL 8.684 DLA -J?,71RAL |9Z,52 RAO 6569.3 ¥[L JA.O27 PEN 2.56 YHP J3.956 OPA -1.]3 RAP 182.74 £CC 2.24]2

LNCH AZNTH LNCH TIN{ L-I T|Nt[ ZNJ LAT IN] LONG |NJ R7 A$C IN] AZNTH IN] TINE PO C$T TIM IN] 2 L&T IN] 2 LONG

90,00 10 45 ]0 1955.83 -12.57 25.72 73.31 II5,59 J] 17 46 1355,8 -9,02 ]8.84

90.00 17 53 IO 577|.99 26.96 274.60 85.43 99,00 19 29 22 5172,0 27.93 266.0?

lO0.O0 11 56 e 1726,82 -14.24 e.05 72.47 116,56 12 24 55 1126.8 o10.56 1.19

lO0.O0 19 24 53 54?6.25 28.80 253.17 85.75 98.57 20 56 9 48?6.2 29.66 244.47

l]0,O0 12 41 39 1584.26 -I8,5| 554.88 70.11 119.26 ]3 8 3 984.3 -14.47 548,09

JJO.O0 2D 55 52 5193,59 33,_ 232.29 86.49 96.72 22 22 24 459|.6 34.16 225.09

DIFFERENTIAL CCIRRECTION$ MID-COURSE [?](CuT(ON ACCURACY (_BIT DETERMINATION ACCURACY

T0[-3.9418 TRA 6.1956 TC3-1.0328 BAU I.D414 SGT 5509.1 $GR 569.4 SG3 94.7 ST 2898.4 SR 566.4 $5 712,4

ROE .gSflO RRA ,0665 RC3 -.OlO0 rAU .00413 RR? -.5699 _ -.3526 R?F .9625 CR? -.8800 CRS ,8329 CSr -.9964

FOE -.?BOB FRA 1.3922 rc5 -.0475 BSP 17185 $68 53|8.0 R25 -.0052 R|3 -.9623 L$A 500|.8 M$4 178.0 S$A l],O

80E 3,9807 BRA 6.1599 _C3 1.0529 FSP -516 $GI $506.9 $GZ 545.1 THE 178.92 ELI 29|6,5 EL2 173.0 4LF 173.63

LAUNCH 0ATE NAY ZD J964 FLIrt7 TIN( ]08.DO ARRIVAL DA?E 0EC J4 J964

HELZC_ENTRIC CONIC

RL ]_1.40 LAL -,00

RP 107.85 LAP 3.05

RC 210.148 GL -|0.70

PLANE TOCENTR]C CONIC

C3 87.)fl7 VHL 9.547

LNCH AZNTN LNCN TllJq[

90,00 10 3Z 2

90.00 18 0 9

IO0.O0 IZ 5 1

100.00 19 3] 52

]10.00 lZ 45 5Z

110.00 21 Z 50

O|rFERENT_AL CCRRECTION$

TOE-4.1914 ?RA $.7912 TC5 -.8551 8AU .9750

ROE .3894 RRA .OJ#7 RC5 -.0067 FAU .00280

rOE -,8060 FRA 1.4784 rC3 -.0E77 89P |7_48

BOE 4.19_O 8RA 6.7313 Be3 .8_51 rSP -3|0

01STANCE 595._65

LOL 259.02 VL 24.862 GAL J7.5t AZL 94.20 HOd ]I].44 SMA I16.92 [CC .41178 INC 4.1982 VI Z9.429

LOP 192.53 VP 36.415 GAP 23.95 AZP 92.89 TAL 15_.38 TAP I04,0l RCA 68.77 APO ]65.0? vZ 35.138

GP -3.16 ZAL 40.22 ZAP 172.06 Ef$ Z02.Z0 ZAE 131.73 ETE IBZ.04 ZAC 87.65 [TC 256.04 CLP l?Z.?]

0kA -I7,7] RAL ]94.29 RAO 6989,7 V£L J4.447 PTH _,62 VHP 14,705 OPA -2.DO RAP 184.77 ECC 2,4377

L-_ TIN(( |NJ LAT IN] LONG IN] RT AsC JNJ AZNTH IN] TIN( PO CST T|N IN] 2 LAT IN] 2 LC_NG

1989.55 -15.55 27.71 77.16 119.10 lI 25 IZ 1389.6 -I0.O6 Z0.78

5805.25 26,58 276,_N_ 89,68 I00.|3 19 )6 54 5205,2 27.7I 268.48

1760.93 -15,26 10.05 76.52 116.02 12 32 21 1160.9 -11,63 5.12

5909.51 28.45 255.57 90.04 99.59 ZI 5 41 4909,5 29.48 246,92

1617.95 *|9.62 356.86 73.96 118,57 13 15 90 1017.9 -]S.66 349.99

5224.87 53.)0 234.84 90.93 98.2J 22 29 35 4624.9 34,08 225.69

NJD-COURS[ E_CUTJON ACCURACY C_qOIT GETERNINATION ACCURACY

$G? S270.5 $GR 562,4 513 92.7 ST 2859,6 SR 561.4 $S 724.8

RRT -,4|46 RRF -.3964 Rrr .9673 CR? -.8803 CRS ,8554 CST -.9986

SG8 5282.7 R23 -.0067 RI5 -.9673 LSA 2966.9 MS4 ]75.0 S$A 10.4

$G| 5_7Z.4 $62 529.7 TNA 178.36 ELl 2877.5 EL2 170.4 4LF 173,63

LAUNCH oar( NAY 20 1964 ?LIGHt TINE 210.00 ARRIVAL 04T£ C£C 16 1964

H[LIC<ENTRZC C_IC

RL 13|,40 L&L -.00 LOt. 23_o02 VL

RP ]07.89 LAP 2.96 LOP 195,76 YP

RC 212.209 GL -10.06 GP -3.12 ZAL

PLANET(XENTRZ( CONIC

C3 I01,768 VHL ]0,088

LNC_ AZN?H LNCH TIN[

90.00 l0 57 53

90.00 IB 7 6

|00.00 ]Z B 36

lO0,O0 ]9 58 44

1]0.00 12 54 14

]10.00 21 9 35

DJFFEREN?I4L CCI_RECTJON$

TDE-4.376] TRA 7,4020 TC5 -,6_19 eAU ,8865

ROE ,6255 RRA .0061 RC3 -.0048 FAD -00129

FOE -.8342 FRA |.3744 r(3 -.0109 8$P ]?_16

80E 4,4206 8RA ?.4020 8C3 ,6516 rSP -_H5Z

DISTANCE 598.188

24.823 GAL 19.31 AZL 94.31HCA 316.66 $N4 II6.?Z ECC .43549 ]NC 4.3123 V] 29.429

56.377 GAP 2_._4 AZP 93.14 ?AL 149.60 ?4P ]06.26 RC4 66.15 APO ]67.32 vZ 33.]26

38.77 ZAP l?l.O? [?$ 199.08 ZAE 151.39 ErE ]81.96 ZAC 88.14 [TC 2_5.96 CLP 171.63

OLA -17.64 RAL 195.82 RAD 6570.0 YEL 14.937 PTH Z.59 VHP 15.545 DPA -2.85 RAP 186.15 ECC 2.6748

L-I T]NE IN] LAT ;NJ LONG IN] RT A$C IN] AZNIH IN] TIN( PO CST T]_ }NJ 2 LAT IN] 2 LONG

2025.54 -14,58 29.89 80.84 114.95 1] 31 19 1425.5 -]l.15 22.86

5535.62 26.20 279.12 93,70 101.14 19 44 2Z 5239.8 27.47 270.69

1796,30 -I6.91 I2.16 80.00 I1_.40 I2 58 32 1196.3 -12.76 5.18

5540.29 28.08 297.79 94.]1 100.70 Zl II 5 4940,3 29.27 249.19

1655.30 -20.76 558,97 77.65 I17.79 13 21 48 1053.5 -16.88 552,00

9296.06 32.97 237.22 95.13 99.57 22 57 It 4656.] 33.94 _28.11

NJO-CC_R$E EXECUTION ACCURACY C_SIT DE?ERNJN4TION ACCURACY

SGT 5251.3 $GR 355,5 $G5 90.8 ST 2816.1 SR 555.1 sS 740.2

RRT -.4595 RRF -.4408 RTF .9720 CRT -,88II CRS .8382 CST -.9988

SO0 5243.3 R23 -.0085 R]3 -.9720 L$A 2928.3 NSA |?].2 $SA 9,8

$GI 5Z33.8 $62 315.4 1H4 178.21 ELl 2853.5 EL2 166.9 ALF 173.64

LAUNCH DATE M4Y ZO 1964 FLIGHT T|N[ 212.00 ARRIv4L DATE CEC lfl 1964

HELI_ENTRIC CONIC

RL 13],40 LAL -.00 LOL 239.02 VL

RP 107.92 LAP 2.R6 LOP 198.98 VP

RE Z13.6_O GL -9,42 GP -3.08 ZAL

PLANE TOCENTRIC CONIC

C3 119.289 VHL 10.922

LNCH AZMTH LNC_ ?|N_

90.00 ]1 I 40

90.00 IB 13 58

JO0,OO 12 ]2 50

100,00 19 43 29

]10.00 ]2 58 44

110.00 Zl 16 5

DIFFERENTIAL C(_RECTION$

TOE-4,6270 TRA 8.1090 TC3 -.4904 BAU .?SZl

ROE .6630 RR4 -,0316 RC3 -.0039 r4u-.O0039

_DE -.868J FRA 1.8_OJ FC3 .OOZ8 _$P JTJ72

80E 4,6742 BR4 8.]091 8C5 ,4904 _P -297

OIStAN.CE 600,158

24.78? GEL 21.31AZL 94.44 HCA 3_9.88 SNA 116.54 [CC .45792 ]NC 4.4409 VI 29,429

56,340 GAP 26.95 AZP 95,40 TAL 148,79 TAP ]08.67 Re4 63.]? APO ]69.90 V2 ]5.114

37.90 ZAP ]69.98 [?S 196,45 ZA[ 1_0.99 IT( 18J.88 ZAC 88.65 £TC 23_.90 CLP 170.46

014"-17.90 RAL 197.Z0 RA0 6570.2 V[L 15.912 PTN 2,7? VNP 16.499 DP4 -5,6? RAP ]_8.62 ECC 2.9632

L-J TJN_ IN] LET JNJ LCI_G _NJ RT A$C JNJ AZNTH IN] TIN( P_ C$T T]H IN] 2 LET JNJ 2 LONG

2065.55 -]5.64 32.14 84.5J 113.91 Jl 36 4 1465.5 -12.28 23.0?

5865.36 25.82 281,05 97.47 10_,04 19 51 41 5265.4 27.23 272.66

|8)5.89 -]?.40 14.45 8).49 |14,70 12 43 24 J2)3.9 -]3,9? ?.36

5568.23 27.71 299.78 97,91 101.69 21 18 ]? 4968,2 29,04 25],23

1690,10 -21.91 1,Z1 81.17 116.92 13 26 54 1090.1 -18.12 3_4._2

5284.78 52.65 239,39 99.04 100.82 _2 44 9 4684.8 33.?r 230.34

MI0-COU_S[ IX(CUT]ON ACCURACY ORBIT D[T[RNJNATJON ACCURACY

$GT 5187.9 $GR 348.9 $63 89.0 ST 277] .6 SR 347.8 $S ?60.0

RRT -.9050 RRF -.4863 RTr .9?64 CRT -.8829 CR$ .8619 C$T -.9990

$GB 5]99.$ R23 -,0098 R13 -.9764 L$4 7890.1 N$A J66.3 $54 9.3

SGI 5190.9 SGZ 500.5 THA 17_,05 EL1 2?88.6 [L2 ]62._ ALF 17].6_

2089



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19643

LAUNCH 0ATE MAY Z0 1964 FLIGMr tl*4£ Zll.OO ARRIVIL DATE 0EC ZO 1964

HELIOCENTRIC CONIC 01$TA_E 00|,_00

RL 151.40 LAL -.OO LOL 239.0Z VL 2a.753 GAL 23.$4 AZL 94.$9 HCA 3Z3,10 SNA

mp lOT,J6 LAP Z.75 LOP _132.Z0 vP 36.305 GAP 26.78 AZP 93.67 TAL 148.18 YAP

RC 21S.069 GL -8.80 CP -3.03 ZAL 36,43 ZAP I(_.78 ET$ 194.13 ZAE I30.41 ET[

PLAN(r(:X:[NTRIC CC_IIC

C3 140.7t4 VHL IJ.8{4 DLA -I?.Zg*RAL |98.38 RAO 65?0.5 VEL 16.189 PTN Z.B4 VHP

LNCH AZNTH LN(H TIN[ L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TZN(

90.00 11 A 19 2103.)3 -16.?Z 3A.56 87.56 ll).19 I! 39 ZZ

90.00 18 20 44 5687.44 25.41 282.T2 |00.94 102.8t I_ 58 5J

IDO.00 12 15 40 1873.09 -18.49 16,82 86.T5 118.91 IZ 46 53

100,00 19 5E 4 5592.91 27,3+ 261.53 101,42 102.54 21 25 11

IIO.OO 13 I 5? 1128.12 -13.06 _.56 64.48 1|5.96 13 30 48

llO.OO 21 22 I? 5310.64 32.28 24|.33 102.65 |01.91 22 50 48

DIFFERENTIAL CCIRRECTION$ N|0-COUR6E [)(J[CUTJON ACCURACY

T0[-4.9037 TRA 8.8?20 tC3 -.3A65 8AU .S521 SOT SIAO.I SGR )41.5 SO3 87.3

ROE ,t02* RRA -.0752 RC3 -.D039 FAU-.O0235 I_lt -.5505 _ -.5320 RTF .9805

FOE -,9074 FRA 1.798A FC3 .0145 8SP I?106 S_e 5151.4 R23 -.01|2 RI3 -.9804

BO[ 4.9536 eRA 6.67Z3 OC3 .34G_ FSP -292 SOl 5143.5 SO2 26A.9 THA i77.90

116.37 ECC .4858Z INC 4.5877 vJ Z9.429

111.28 RCA 59.$! A_ 172.87 vZ 35.101

181,79 ZAC 89.09 ETC 255.66 CLP 169.20

17,568 0PA -4.45 RAP 190.41 [CC 3.3166

POCST TIN ]NJ 2 LAT INJ Z LONG

|303.3 -I).44 27.4Z

5287.4 26.98 114.38

1273.1 -15.11 9.67

A992.g 28,61 253.D_

J]ZS.I -19.38 3_6.35

4T10.6 33.58 252.34

C_IT DETERNJNATION ACCURACY

St 2T24.] SR 339.3 Ss 784,4

CRT -.8854 CRS .8661CST -.999|

LSA 2650.5 NSA 160.? SSA 8.T

ELI 2?A0.? [L2 |_6.8 ALF 173.65

LAUNCH DATE NAY ZO I_N_4 FLIGHT TIM( 216.00 ARRIVAL DAtE DEC 22 1964

H[LI_ENTRIC CONIC 016tAKE _D|.587

RL 151.40 LAL -.OO LOt. 239.02 VL 24.722 GAL 26.0? A2L 9A.76 14CA 526.52 S/_A

RP 108.00 LAP Z.64 LOP _5.42 VP 36,272 GAP _10.88 AZP 93.96 /AL |A?.SZ TAP

RC 216.A65 GL -6.19 GP -3.02 ZAL 35.5T ZAP IS?.4S ETS 192.|6 2A[ I29.75 [T[

PLAN[TO(.ENTRIC CONIC

C3 167.314 VHL 12.935 OLA -|?.OI RAL 199.34 RAD 65?0.8 VEL 16.989 PTH 2.92 VNP 18.836 OPA

LNCH AZNTff LNCH TIM( L-| TIM( |NJ kAT ]NJ LONG INJ RT ASC |NJ A2NTH INJ TIM(

90.00 iI 5 25 2144.80 -I?._2 37.11 90.56 112.38 If AI T

90.00 16 Z? 23 619.55 Z5.16 JOS.2I IOA,09 103.44 18 37 42

I OO.OO IZ 16 59 19|3.76 -19,60 19.34 89.7? 113.03 12 48 53

IOO.OO 19 58 'Z8 5615.87 27.04 263,01 104.S$ tO_.2s 21 32 1

110.00 13 3 A5 1787.22 -24.21 *.02 81.56 JIl.gI 13 33 13

II0.O0 21 28 J0 $333. I? 51.95 |43,DO 105.89 102.95 22 5? 4

DIFFERENTIAL CORRECTIONS NI0-COUR_M[ EKECuIION ACCURACY

TOE-5.ZIO6 TRA 9.?106 TC3 -,2189 BAU .4697 SG_ 5087,4 SGR _55,] SO3 85.?

ROE .7446 RRA -.125I RC5 -.0046 FAU-.O047Z RRT -.5955 RRF -,5776 RTF .984|

FOE -.9_32 FNA 1.9315 FC3 .0244 8$P 17007 SG8 5098.4 R23 -.0]25 R|3 -,984!

8DE S.ZG}7 8RA 9.71|4 BC3 .2|69 FSP o186 SOl 5091.3 SG2 169.0 ?HA l??.75

I16.2J £CC .51675 INC A.7562 vl Zg,i29

Ili.lA RCA 56.16 APO 176,Z6 v2 55.088

|81.70 ZAC 89.53 ETC 255.8A CLP 167.61

-5.18 RAP 19Z.IO ECC 3,T936

POCST TIN INJ 2 LAT INJ Z LONG

1_44.8 -14,6_ 29.$9

19.5 26.76 297.91

1313.8 -16.31 1Z.09

5013.9 25.59 z_a._5

1167.2 -20.64 356.68

A733.2 33.39 234.D7

ORBIT OET[RN|NATJON ACCURACY

St 26?3.7 $R 330.3 55 81A.Z

CRT -.8886 CR$ ,8710 CST -.9993

LSA ZSJO.I NSA 154.3 SSA 8.1

ELI 2689.8 [LZ 150.6 ALr 173.T2

LAUNCH 0ArE NAY ZD 1964 F_IGHr TINT 218.00 ARRIVAL DArE DEC 24 ]964

H[LI(XENTRIC CONIC 0|STANCE 600.120

RL 1_1.40 LAL -.00 LC_. 239.01 VL 24,695 GAL 26.93 AZL 94.96 HCA 329.33 $NA 116.08 ECC .55ZJ? |NC 4.9599 vl 29.4Z9

RP t08o04 LAP Z.$I LOP _8,64 vP 36,241 GAP 33.31 A_P 94.28 TAL 147.76 TAP |17,2_ RCA $1.98 APO ]90,1T VZ 35.075

RC 217.$42 GL -?._8 GP -2.9_ ZAL 34.96 ZAP 16_.96 ETS I_,40 ZA[ 128.94 [T[ 181.60 ZAC 89._2 [TC 25_.85 CLP 166.ZT

PLAN[TO(ENTRIC CONIC

C) 200.44_ VHL 14.158 DLA -16.65 RAL 200,07 RAO 6571.I VEL ]?.938 PTH 3.00 YHP 20.2?5 DPA -5.84 RAP 193.64 ECC 4.2988

LNCH TIN[ k-I TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZNTH |NJ TIME POCST TIN |NJ Z LAT INJ Z LONG

11 4 42 2187.90 -18.91 39.80 93.29 111.48 I1 41 JO 1587.9 -15.83 3Z.48

18 33 52 655,19 Z4.91 _07.29 106.85 103.92 18 44 27 35.Z 26.58 299.DZ

tZ 16 37 1955.6A -20.?0 21.96 9Z.50 112.06 12 _9 13 1355.B -IT.52 1_.63

20 4 38 5630.52 26.?7 264.18 J07.37 103.82 _J 38 28 5030.5 28.41 2S_,tS

13 4 Z 180?._0 -25.53 8.59 90,3? 1]3.76 13 34 9 IZO?.3 -2J.9D 1.12

71 33 42 5551.83 31.66 744.38 |08.73 103.6Z 23 2 54 4751.8 35.21 235.49

COR'R[CTION$ N_0-_OUR$[ ExECuTION ACCURACY CIRSIT 0[TERNINAT/ON ACCURACY

TC3 -.lOG! BAU ,2849 SGT 5029.9 6GR 329°0 5G3 64.1 ST 26J9,1 $R 320.Z SS 8$O.t

RC3 -.0060 FAU-.O0767 RRT -.6393 RRF -.6225 RTF .9674 DR? -.89Z4 CR$ .8763 CST -.9994

FC3 .0331 88P 16809 $G8 _040.6 R23 -.0137 RI) -.9673 LSA 2766.3 NSA 147._ $$A 7.6

8C3 .1063 FSP -280 SGI 5034.5 $G2 25Z.7 THA I77.60 ELl 26_4.? EL2 143,6 ALF I?_.TS

LNCH AZNTH

90.00

90.00

tOO.DO

100.00

If0,00

IlO,OO

DIFFERENTIAL

ro[-_,gSOJ TRAIO.6311

mot .?$92 RRA -.16Z5

FDE-I.OO65 FRA Z.O624

0DE 5.6099 6RA10.6326

LAUNCH OArE NAY 20 1964 FLIGHt TIN[ 22fl,00 ARRIVAL DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 151.40 LAL -.00

RP 108.08 LAP 2,38

RC 219.196 G_ -6.99

PLAN(TO_[NTRIC CONIC

C5 2A2,176 VHL 15.562

LNCH AZNTN LN_H TIM(

90.00 i1 Z 4

90.00 16 AO 9

100.00 12 IA 22

100.00 20 IO 3Z

110,O0 13 2 35

110.00 El 38 4e

DIFFERENTIAL C(_RECTIONS

TD[-5.9342 TRAI|.6_IO$ TC3 -.00_O BAU .0_83

ROE .8375 RRA -.Z471 RC3 -.0017 FAU-.OlI33

FOE-I,0698 FRA Z.Z521 FC3 .0405 8SP 18696

80[ 5,9950 BRAIJ.6334 BC3 ,0118 FSP -276

OJSTANC[ 597.J04

LOL 239.02 VL 24.6?5 GAL 32.20 AZL 95._ PICA 352,?4 SNA IJ5,96 ECC .99131 INC 5.Z039 vl 29,429

LOP Z11.85 VP 36.213 GAP 36.1A AZP 9A.63 TAL J48.D8 raP lID.S| RCA 4?.28 APO 196.6_ v2 35.061

GP -2.95 ZAL 34.62 ZAP J64.28 EY$ J_8.83 ZAE J17.94 ETE J81.49 ZAC 90.18 [TC 25_,83 CLP 164.55

OLA -16,18 RAL ZO0.53 RA0 6571.4 V[L 19,065 PTH 3,08 VHP 21.944 OPA -6,42 RAP 195.02 ECC 4.9856

L-I TIM( ;NJ LAT |NJ LONG INJ RT A6C INJ AZNTH JNJ TJ_[ POCST TIM JNJ _ LAT [NJ Z LONG

22_2,69 -ZO.O0 42.63 95.61 |J0.47 lJ 39 l? 1632,7 -17.04 3_.ZI

645.66 24.73 _08.0| 109.]9 104,24 18 _0 55 45.? 16.45 199,76

1999,40 -21.79 24.?6 94.89 JI0.99 12 4? 41 J399._ -15.74 IT.29

5642.22 26.58 264.99 109,7! J04.21 ZI 44 34 5042.2 ZB.Z? 256.60

J848.39 -26.4) 1|.28 92.86 IIZ.SI 13 33 23 ]246.4 -23.14 3.66

5585.99 3|.45 245.42 lll.|l 104.19 23 8 IS 4?66.0 _3.06 136.57

NI0-(OUR$£ EXECUTION ACCURACY O_8|T 0ETERNJNAT[ON ACCURACY

SGT A965.4 6Cdl 313.4 SO3 82.7 ST 1561.8 SR 309.6 SS 693.8

RRT -.6_Z0 RR_r -.6662 RYF .9901 CRT -.89?2 CRS .6824 CST -.999_

$G8 4975.9 RZ3 -.0J46 RI3 -.9901 LSA 2?2?.3 MSA 139.? SSA 7.0

SOl 49?0.3 SGZ 256.3 THA I??.45 ELI 2576,_ EL2 135,9 ALF 173.79

Z090



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCN OAT( NAY ZI 1964 FLIGHT fJI4( 70.00 ARRIVAL 0ATE JUL 30 1964

M(LIO((NTRIC CONIC

RL 1_1,4_ LAL -.00

mP 108.90 LAP -].Z9

RC 70.941 GL -11.46

PLANd[TO((NTRJC C_JC

C$ 45.294 YHL e.080 OLA

LNCH JZ_TH LNCH TJN_ L-J T1#4_

90.00 ZZ 45 10 2847.2Z

_K).O0 15 31 ZZ 4812.40

100.00 0 15 48 Z567.60

100.00 |4 4? Zl 456T.3]

110.00 ] 36 IJ 2316.03

110.00 15 43 Z? 4391.66

O/Ff[R(NT|kL CCk_R(CTIONS

To( -.0653 TRA *.6Z71 TC3 .0651 8AU .1171

RO£ -,4804 RRA .1454 RC) ,1173 FAU .09476

FO(-I.0577 FRA-1.4430 rC5-1.2564 0$P ]47

GO( .4848 6RA .643? 8C3 .1342 rSP -389

0|STANCE Z04.3Z8

LOL Z39.98 VL 28.942 GAL -14.90 AZL 93.29 ,_CA 92.0] SWA

LOP ]5Z.0I VP ]9.015 GAP -4.56 AZP 89.88 T&L Z48.53 TAP

GP 7.30 ZAL 164.23 ZAP 53.91 (75 $37.83 ZA( 161.87 (T(

145.00 £CC .Z6063 INC 3.2908 vl 29.4Z4

337.68 RCA 107.Z1 APO 18Z.79 vZ 34.799

46.24 ZAC 84,50 [TC Z?I.?4 CLP -5].37

|0.73 RAL 70.94 RAO 6569.Z V(L 13.66Z PTH Z.50 VHP 5.1_| DPA ]1,74 RAP 99.34 (CO Z.0746

JNJ LAT JNJ LGNG ]NJ RT AS( JNJ AZNTH IN| ?IN( POCST ?IN IN| Z LAT IN| 2 LONG

-28.]O 83.Z? 318.06 91.06 Z) 5Z 3? ZZ4?.Z -27.65 ?6.64

18.4Z 207.34 _09.71 68.11 14 51 34 4Z|2.3 15.Z9 Z00.Z6

-Z9.84 64.66 318.0Z 91.83 0 38 ]5 196T.6 -Z9.Z7 55.91

19.83 188.89 )09.08 67.18 16 3 Z8 $967.3 16.59 161.61

-33.99 45.32 317.78 91.9| Z 14 47 |?J6.0 -]].07 56.2D

23.64 |73.73 307.26 64._6 16 56 3_ 379|.7 ZO.OZ 166.47

N_0-COURS( (X_CUTJON ACCURACY ORBIT D(T(RN|NATIC_4 ACCURACY

5GT 466.9 SGR 40].7 SG_ 207.5 ST 145.5 SR 341.1 SS ]60,5

RRT -.062S RRF -.2462 RTF .2607 CRT ._344 CR9 -.8800 CST -.6581

SG8 $17.2 R23 .18Z0 R13 -.2963 LSA 487.0 NSA 173.2 SSA 20.0

SGI 469.5 SGZ 400.7 THA 168.4| (LI 344.1 CLZ 138.? ALF 83.Z9

LAUNCH OAT[ MAr Z| |964 FLIGHT TZN_ 72,00 ARRIVAL OAT£ AUG I 1964

H(LJOC[NTRJC CONIC

RL 151,43 tAL -.00

RP 108.88 LiP -5.]5

RC 73.1J6 GL -|J.77

PLAN([TOC[NTR|C C(_4|C

C_ 64.104 VHL 8.006

LNCH AZNTH LNCH TiN( IN_ LAT

90.00 ZZ 4? 55 -28.2?

90.00 13 26 36 18.58

100.00 0 18 Z -29.81

100.00 14 44 46 19.99

110.00 1 38 | -$].92

J10.00 ]5 4J J6 Z3,76

0IF¥ERCNTIAL C(_RRCCT|ON6

TO( -.091] TRA -.6733 TC5 .0330 8AU .1104

ROE -.4683 RRA .1481RC3 .1243 rAU .10269

r0(-1,1667 rRA-I.5678 rC3-1.3869 8SP 463

80( .4?73 BRA .6914 Be5 .I?88 FSP -653

0ISTANC( Zi0.923

LOt. 239.98 VL 28.949 GAL -14.?) AZk 93.34 HCA 95.Z0 SNA 145.07 ECC .Z5785 [NC 5.]4]9 vt 29.4Z4

LOP 535.|8 VP 39,025 GAP -3,86 AZP 89,?0 TAL 245._| TAP 341.01 RCA 107.67 APO 18Z.4J vZ ]4.804

GP ?.69 ZAL J64.06 ZAP _8.81 (YS 358.33 ZA[ |63.49 [r( 56.49 ZAC 84.83 [T( 272.18 CLP -58.30

OLA 10.41RAk ?0.89 RAO 6569.2 VCL 13.618 PTH _.49 YHP 4.885 OPA 3Z.14 RAP 97.Z9 (CO 7.0550

L-I TIN( IN| LONG JNJ RT ASC |NJ AZNTH IN| ?]N[ PO CST TIN |NJ Z LA T ;NJ Z LONG

2832.33 84.19 3|?.52 9|.63 23 34 4? 22]Z.3 -Z?.75 ?5.56

4818.33 20?.91 ]09.42 68.24 14 48 34 4218.5 |3.46 700.62

2535.30 63,60 5|?.46 92.39 l 0 35 1953.] -29.16 54.36

45?2.79 189,Z3 _8.80 67.31 16 0 59 3972,6 16.75 181.94

250],00 44._0 317.17 94,50 Z 16 Z4 I?0].0 -]2.93 35.21

4395.86 J74._ 307.00 64,67 16 34 52 5?95.9 Z0.1_ 166.7_

NI0-COUR_M[ (XECUTION ACCUR4CT ORBIT 0(TERMINATION ACCuRACy

$GT 498.5 SGR 404.6 SG3 ZZ7.3 ST 161.5 SR 336.9 SS ]81.8

RRT -.1016 RRI r -.2681RTF .3792 CRT ,]138 CRS -.8808 CST -.7190

$68 641.0 R_3 .|594 R13 -.4145 LS4 50_.9 NSA |78.8 $SA Z0.O

SGJ 303.2 562 598.B THA J67.J0 ELI ]4|.6 EL2 150,9 ALF 79.Z9

LAUNCH 04r( NaY ZI 1964 FLIGHT T|14( 74.00 4RRlVAL 04T£ _UG 3 1964

H(LIOC(NTR|C C_IC

RL t5|,43 L4L -,00

RP 106._6 LAP -3.36

RC T5.517 Gk -IZ.OB

PLAN[TC_(NTRIC C_l[C

C5 67.959 VHL 7.955

LNCH 4ZMTH LN(H TIN(

90.00 Z2 _0 lZ

90.00 IS 26 14

]00.00 0 ZO 29

100.00 14 42 34

1|0.00 | 40 5

llO.O0 15 59 Z?

01STANCE 217.473

LOt. 239.98 VL 28,94t GAL -14.38 AZL 93.40 HCA 98.36 SNA

LOP 359.33 YP 39.029 GAP -3.J9 AZP 89.51 TA.L 24_.83 TAP

GP 8.08 ZAL 163.84 Z4P 6_.8] CT$ _39.26 ZA[ 164.82 (TC

OL4 10.10 R4L 70.9Z R*0 6569,Z V(L 13.576 PTH ?.4_ VHP

L-I _|MI[ |NJ LAT |NJ LONe |NJ RT A$_ |NJ AZNTH |NJ r|N_

Z81_.87 -Z_,Z4 65.13 317.06 92.16 2] ]? I0

4824.29 18.?Z Z06.Z? 309.Z| 68,]6 14 46 _8

Z539,40 -Z9.76 6Z.37 _16.98 97,93 I Z 48

45?8.00 Z0.|5 189,56 308.60 67,4Z 13 3_ 52

2790.50 -53.85 43.57 316,65 93.08 ? JB J_

4599.86 2],88 174.25 306.81 64.78 16 5? 47

_IFF(R(NTIAL CC_RECTI(_I$ NIO~CC_JR$( EXECUTION ACCuRACy

TO( -.1210 TRA -.?]00 TC3 -.0042 8AU .1|07 SGT 542.6 $GR 404.6 553 247.2

RO[ -.4_54 RRA .|498 RC] .|315 FAU .1|044 RRT -.1433 _RF -.Z898 RTF .4_86

FD(-I.Z?6Z rRA-1°6858 FC3-1.5186 _SP 635 $68 676.B RZ3 .1399 RI] -.51_Z

60( .471Z BRA .745Z 8C3 .1315 rSP -723 $G] 349.| $62 593.7 fHA 167.14

LAUNCH oArE _AY 2| /964 FLIGHT r|N( 76.00

143.05 (CO ._55Z6 |NC $.5975 v| Z9.474

344.19 RCA 10_.03 *PO 18Z.08 vZ 34.BJD

66.98 ZAC 85.E1ETC 272.64 CLP -63.55

4,6_5 0PA 3_.5] RAP 95.07 (CC 2.0361

PO CST _|M INJ Z CAr |NJ _ LONG

ZZI?.9 -27.64 74,51

4224.] 15.62 200.9?

1939.4 -29.04 55.84

]97_.0 16.90 18Z.26

1690.3 -52,78 34.25

3?99.9 20.Z6 166.96

ORBIT _[T[RM|NAT|ON ACCuRAC_

ST 182.9 SR 330,6 S5 403.Z

CR1 .387g CR$ -.6819 (ST -.769_

LSA 320.7 NSA 183.7 $S4 ?O,O

(LJ ]40.5 ELZ 163.6 ALF 74.14

ARRIVAL OAT( AuG 5 1964

H£LIO(ENTR|C CONIC 0ISTAI_£ 223.979

RL ]51.45 LAL -.00 LOt. 139*96 YL 28.936 GAL -14.42 AZL 93.43 HCA 1_J.53 SNA 144.95 ECC .2528Z INC 3.4520 Vl 29.424

RP ID6.64 LAP -],]8 LOP $41.5Z vP 39,0Z6 GAP -2.56 AZP 89.5| ?AL Z45.72 TAP ]47.23 RCA 108.30 APO 181.59 VZ ]4.816

RC 77.54| GL -IZ.39 GP 8.46 ZAL 163.57 ZAP 68,93 ET$ .0; ZAE 1_5.6! [r£ 79.59 ZAC 85.5_ [TC Z73.1_ CLP -6_.6_

PLAN_TOCENTRIC CONIC

C] 61.64] VHL ?._64 OLA 9.80 RAL 71.03 RAO 6569.Z ¥(L 13.533 PTH _.47 VHP 4.5_0 CPA ]Z.8] RAP 92,?4 [CC Z.0176

LNCH AZMYff LNCH T|I4_ L-I t|14_ |NJ LAT |NJ LONG |NJ RT AsC |NJ AZNTH IN| TiN( PO CST TIN [NJ Z kA T |NJ Z LONG

90.00 72 53 3 2803.86 -Z8.20 82.09 _|6.67 9_.66 _3 59 46 2703.? -27.5] ?5.49

90.00 13 24 ]Z 4829.86 16.86 206.62 _09,07 68.48 14 44 4l 42Z9,9 1_.77 201.]1

100.00 0 23 9 2523.74 -Z9.?1 61.56 316.58 9_.46 l 3 IS 1925.7 -28.91 52._4

100,00 14 40 42 4583.02 20.26 189.87 308.4? 6r.54 15 3? 5 398].0 17.04 18Z.56

I|0.00 l 42 22 22??.8| -53.77 42.55 $|6.Z0 95.63 2 20 20 1677._ -]Z.62 ]3.31

J|O.O0 |5 3? 5B 4403,?0 13.99 J74.49 306.?0 64.88 16 _| 2? _BD3.7 20.40 167.19

O|FF(R(NT|AL CCI_R(CT|ONS N|0-COUR$[ (x[CUT|ON ACCuRAC_ ,,._R_[T O[T(RM|NATION ACCURACY

Y0( -.1556 TRA -.7921 TC5 -.04?4 8Au .1206 $GT _01.Z $GR 403.6 $63 263.Z ST _09.1 SR _Z].6 S$ 421.9

RO[ -.441_ RRA .149_ RC5 .|]79 FAu .||?]5 RRT -.J834 RRf -.]JO0 RTF .5849 CRT .4528 CRS -.6634 CST -.811_

FDE-J.3754 FRA-1.7856 FC3-J.6427 8SP 9|5 S_8 ?24,| R2] .|245 R13 -.6078 LSA 5]9.] NSA |87._ 55A 19,9

BO( .4664 BRA .8061 BC] .1458 FSP -782 $G| 609.0 SGZ 391.6 THA |6?.92 ELI ]4?.? ELZ 176.] ALF 67,4_

2091



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH OAT[ MAY Z1 |964 FL[GHT T1Jq_ 78.00 ARRIVAL CAT[ AUG ? 1964

H[LIOC[NTR[C CON|C

RL 155.43 LAL -.00

RP 106.82 LAP -3.39

RC 79.70A GL -12.7]

PLANETOC[NTR|C CONIC

C_ G0,747 VHL 7,794 0LA

LNCH AZMTH LNCH TIN( L-I TZNE IN) LAT

90.00 ZZ 56 6 1789.56 -Z8.15

90.00 13 2Z Z7 4835.Z8 J9.00

I00.00 0 26 3 2512.16 -29.65

lO0.O0 14 39 8 4967.91 20.59

J|O,00 | 44 54 ZZ65.59 -55,66

J10.00 J5 56 46 4407.45 Z4,J0

01FFERENT|AL CCMRECTI(_qS

T0[ -.|938 TRA -.8596 TC5 -.0954 6AU .1401

R0[ -.4272 RRA .1485 RC} .1459 rAU .12548

FD[-J.4680 FRA-J.8697 FC5-1.7598 8SP J205

BD[ .469! BRA .87Z5 BC5 .5716 FSP -B4Z

01STANC£ Z]0.441

LOt. ?39.98 VL 28.916 GAL -14.27 AZL 93.5| HCA )04.69 SNA

LOP 344.70 VP 39.018 GAP -1,96 AZP 89.J) TAL Z45.48 TAP

_P 8.85 ZAL 163.25 ZAP 7A.06 ETS .79 ZA[ 165.68 IT[

144.77 ECC .?5050 INC 3.5078 vJ 29.4Z4

550o17 RCA )08.50 APO J8J.03 V? 5a.8Z3

95.59 ZAC 85.95 [TC 2?5.60 CLP -?_.86

9.50 RAL 7l.]9 RAO 6568.J V[L )3.495 PTH 2,47 vHP A.589 0PA 35.11 RAP 90.56 ECC 1.9997

ZNJ LCXtJG XNJ RT A$C |NJ AZNTH |NJ TZN[

81.06 516.55 95.19 Z) 4Z 56

Z08,96 508.00 68.60 )4 45 2

60.56 5J6.Z5 95.99 J ? 55

190,18 308.40 67.65 15 58 56

41.39 515.8Z 96,Z1 2 22 40

)74.7} 306.65 64.99 16 50 J3

NI0-C(_JR_[ [x[CUTIC]N ACCURACY

SGT G75.1 SGR 401.4 SG5 28).7

RRT -.}ZOJ RRF -.52_8 RTF .66Z8

SG8 785.? R25 .)J}Z RJ3 -.6795

SG| 681.? SG2 386,7 THA 168.92

POCST T)N |NJ ? LAT /NJ ? LONG

2189.6 -27.4] 77.47

4255.3 15.92 201.64

5912.2 o28.78 5J.86

}987,9 |7.I8 16Z,86

1665.4 °32,46 32.57

5807.4 20.52 167.4J

ORBIT O[TERN|NATION ACCURACY

ST 15g,5 SR 5)5,g $$ 439.9

CRT .5070 CRS -.8854 CSt -,SAA4

LSA 560.) N$A 191.1 SSA 19,9

[L) 349,8 EL2 |86.5 ALF 59.50

LAUNCN DArE NAY 71 196A FLZG_T TIN) 80.00 ARRIVAL CATE Auk 9 J964

N[L|OC6NTR]C CONIC 018T&NC[ 236.861

RL )_1.43 LAL -.00 LOL 259.98 VL 18.889 GAL -14.11 AZL 95.57 HCA J07.86 SNA

RP 108.80 LAP -3.59 LOP _47.87 VP 59.004 GAP -1.39 AZP 88°90 TAL Z45.)2 TAP

RC 82.043 GL -15,04 GP 9.J9 ZAL 162.89 ZAP 19.17 [T8 1,59 ZA[ )64.97 [T[

PLANE TO_ANTRJC CONIC

C} 99.661 VHL 7,7Z40LA 9.Z0 RAL 71.41 RA0 6569.| VEL J5.454 PTH _1_6 VHP 4,269 DPA 35.34 RAP

LNCH AZNTH LNCH YIMI[ L-I T|N[ |NJ LAT IN) L(_NG [NJ RT ASC |NJ AZNTH IN) TIN)

gO,O0 22 59 Z4 _775,41 -28.09 aO.O_ 316.09 95,71 23 AS 40

90.00 I3 ZO S? A8A0.66 19.13 Z09._ 308.98 68.7Z 14 41 58

100.00 0 29 IJ _498.54 -Z9,56 59.55 315,97 94.5| J 10 50

IO0.00 IA 37 48 A_92.76 _0.5| 190.49 568.59 67,77 ]5 54 21

110.00 I 47 40 ZZSZ.91 -55.59 40.45 315.51 96.77 _ 25 15

110.00 15 55 48 441J.55 Z4.ZO J74.97 306.66 65.09 16 49 19

0IFFERENTIAL CC_tRECTIONS NI0-COURS[ [XECUYIC_ ACCURACY

TO) -.2556 TRA -.9517 7C5 -.1480 BAU .|676 SGT 757.6 SGR 598.0 SG5 295.8

RO[ -.4120 RRA .|455 RC5 .1491 rAu .JZB47 RRT -.Z515 RRF -.5457 RTF ,7235

F0[-1.5475 FRA-J.9516 FC5-1.8642 85P 1552 St6 855.8 RZ5 ,1055 RI5 -,7356

BD( ,4746 8RA ,94)9 8C3 .2)01 FSP -896 SGI 766,4 SGZ }80.8 fHA 169,98

144,5Z £CC .24828 )NC 5.5655 v! 29.4?4

552.99 RCA )08.64 APO 180.40 v2 54.831

106.79 ZAC 86.55 £TC 274.08 CLP -79.07

87.98 6CC 1.9819

POCST TIN )NJ ? LAT IN) ? LONG

2)75,4 -27,78 71.46

4240.7 ]6,07 201.96

)898.5 -28.64 50.8?

5992.6 17.52 183.1_

1652,9 -52,29 51,44

3811.2 20.64 167.63

C_SJT OETERNINATJON ACCURACY

ST 273.5 5R 507.5 S) 456.0

CRT .55_7 CRS -.8879 CST -.8697

LSA 582.6 NSA 195.5 SSA 19.8

ELl 365.6 EL? 197.7 ALF _I.00

LAUNCH 0ArC MAr 71 1964 FLIGHT TIN) 8?.00 ARRIVAL 04rE AUG 1! 1964

H[LI_ENTRIC CONIC

RL |5J.43 LAL -.00

RP 108.77 LAP -_.38

RC 84.517 GL -15,_7

PLANETO_ENTRJC CONIC

C_ 58.980 VNL 7,6_4

LNCH AZNTN LNCN 7IN)

gO.O0 23 ? _8

90.00 13 I9 40

100.00 0 52 34

lO0,O0 14 )6 41

110.00 I SO A2

110.00 |5 55 5

0ISTANC£ 243,240

LOt. ?39.98 VL ?8.855 GAL -13.96 AZL 95.6Z HCA |I1,05 SNA

LOP 551,05 vP 38.986 GAP -.85 AZP 88.70 TAL 744,66 TAP

GP 9._5 ZAL J62,47 ZAP 84,20 ITS 2.4J ZA_ )65.57 [T_

J44.2J ECC .74615 INC 3.6?48 v] 29,4Z4

555,69 RCA 108.11 APO ]79.71 v? 34.839

118.47 ZAC 86.70 ETC 274.53 CLP -84.17

OL4 8.90 RAL 71.?0 RAD 6569.1 VEL 15.414 PIH Z,15 vHP 4.2J7 OPA 35.52

L-I TIN£ IN) LAT |NJ LONG |NJ RT ASC IN) AZNTH IN) TIN) PO CST TIN

1761.06 -28.03 78.99 }|5.88 94.22 25 48 $_ 2]6],1

4846,08 19.Z6 Z09.64 $09.02 68.83 14 40 _6 4246.)

1484.75 -29,50 58.55 5|5.74 95.04 ] |5 59 )884.7

4597.65 Z0,64 190.80 508.44 67.86 15 53 J8 5997.6

2240,25 -55.48 59.A6 515.24 97.54 2 28 _ 16A0.5

4414.89 Z4.31 )75,Z0 }06.7Z 65.19 16 48 ]7 5814.9

DIFFERENTIAL CCIRRECTJONS

TD[ -.2806 7RA-I.O)O0 TC5 -.Z048 8AU .Z004

ROE -.3966 RRA ,140Z RC} .)534 FAU .15192

r0[-1,6077 FRA-I.9649 FC3-1.9497 8sP J889

BOE .48_8 8RA 1,0196 8C3 ,2_59 FSP -95)

NI0-COUR8£ EXECUTION ACCURACY

SOT 853,5 SGR 393.l SO5 306.5

RR7 -.Z?_9 RRF -.5598 RTF .7695

SOB 959.5 RE5 .1007 RI5 -.7781

SG| 86),8 56_ 574.1 TNA 171.06

RAP 85.68 ECC 1.9641

INJ Z LAT INJ ? LONG

-27.]5 70.43

16.22 20z,_g

-28.49 49.87

J7.46 185.45

-52.10 30.$0

_0.76 167.86

(_R_)T D[T[RNINAT|O_I ACCURACY

ST 511,5 SR ?98.6 S) 468.9

CRT ,5915 CRS -.89|0 C$T -.8891

LSA 606.Z NSA 195.0 SSA J9.7

[L| 584.9 £L? 194.8 ALF 4?.99

LAUNCH OAT[ NAY ?l 1964 FLI_-IT TIN) 84.00 ARRIVAL CAr[ AUk 15 1964

H[LI_ENTR|C CONIC

RL 151,43 LAk -.OO

RP J08,75 LAP -5.56

RC 86.602 GL -15.75

PLAN[TO(£NTRIC C_|C

C5 _?.501 VML ?.585 DLA

LNCN AZNTN LNCH 71141[ L-_ TIN)

90.00 Z) 6 t? ZfA6,AO

90.00 13 J8 55 4851,64

100.00 0 56 14 Z470,60

100.00 14 55 45 4602,67

lJ0.O0 J $3 59 2227.50

110.00 15 54 Z8 4418.74

D_F_[R[NTIAL C(3_R[CTJ(_q$

T0[ -.3E?? 7RA-1,0899 TC3 -.1647 8Ao .Z365

ROE -,5805 RRA .1557 RC5 ,1_69 FAU ,]5418

F06-1.6565 FRA-I.9787 FCS-Z.OZ03 86P Z165

80E .9020 8RA J,0981 8C5 ,_077 FSP -966

0JSTANC[ Z49.580

LOL Z39.98 VL Z8.814 GAL -15.81 aZL 93.69 MCA )I4.Z0 _A

LOP 554,25 VP _._64 GAP -,55 AZP 88,49 TAL Z44.09 TAP

GP 9,8_ ZAk 16Z.02 ZAP 89.11 £T8 5.26 ZAE 161.66 67£

145.85 ECC ,Z4408 INC ).6870 VI 79.4Z4

558.50 RCA 108.74 4PO 178.96 v? 34.848

127.90 ZAC 87.07 ETC Z74.95 CLP -89.10

8.98 RAL ?Z.04 RAO 6569.0 VEt J5.574 PTH 2.44 VHP 4.J72 OP4 35.6? RAP 85.5J [CC 1.9465

)NJ LAT _NJ LOMG )NJ RT ASC IN) AZMTH IN) TIN[ P_ CST T)M |NJ Z LAT IN) ? LONG

-z?.g5 ?7.92 555.71 94.75 25 52 54 2]46.4 -27.00 69.58

J9.40 Z09.99 509,JZ 68.96 14 39 ?A 4151.6 16.37 ?0?.63

-29.4J 57.49 515.56 95.58 I 17 75 1870.6 -?8.33 48.85

_0.77 )91,J| _08.54 68.00 I) 52 26 400?.7 17.60 18_.73

-35.56 }8.47 315.05 97.gj 2 5J 6 J627.) -3J,91 ?9.54

24.42 )75.4) _O6,85 65.50 )6 48 6 3818.7 ?0.88 168.09

M;O-COuR_I[ (X(CU710N ACCURACY OROIT D[7[RMINA T)ON ACCURACY

SGT 957.Z SGR 586.8 St5 5)4.4 ST 55?.0 SR 289,1 S$ 481,0

RRT -.1957 RRF -,5?ZZ RTF ,80}7 CRT .625_ CRS -,8946 CST -,903_

SG8 J05_,4 RZ) ,0980 R)5 -.8]0) LSA 637,S NSA )95.5 SS4 |9._

$GJ 965,) SG2 566,4 THA )?Z,05 ELJ 412.6 EL? 197.8 4LF 36.J7

209Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, I964

LAUNCN DATE NAY Z| 1964 FLIGHT T|M( 86.00 ARRIVAL 0ATE AUG 15 1964

MEL)OC(NYRIC CON|C

RL 151.43 LJL ".DO

RP 108.72 LAP -3.33

RC 88.898 GL -14.10

PLAN[TO(ENTR|C C_|C

C3 56.420 YHL 7.5||

LNCH AZNTH LNCN Till( L-I T|_t_ IN| LAT

90.00 23 10 54 2731.26 -2?.86

90.00 13 17 33 4857,4G 19.54

100.00 0 40 11 2456.02 -29.3|

IO0.OO 14 34 55 4607.94 Z0.90

110.00 1 57 3Z 2213.93 -33.23

110.00 15 34 I 4422.79 24.54

01FF[R(NTIAL C(_MR((TI(_AS

TO( -.3269 TRA-I.|7|8 TC3 -°3270 _AU ,_744

RO( -.36H RRA .1Z55 RC3 .1594 _AU .13490

FOE-I.66A5 FRA-I.9643 FCI-Z.O?00 6SP Z654

BO( .5238 BRA |.|785 BC3 ._638 FSP* -981

0|STANCE 253.882

LOL Z39,99 VL Z8.769 GAL -13.65 AZL 93.75 HCA 117.58 SNA

LOF 357.40 VP 58.939 GAP .16 AZP 88.27 TAL 243.44 TAP

GP 10.12 ZAL 161.51 ZAP 93.86 (TS 4.1Z ZA( IS9,A6 (T(

143.44 (CC .24206 |NC 3.?524 vl Z9.424

• 81RCA 108.?Z APO 178,16 Vg 34.857

155.24 ZAC 87,43 (TC 275.33 CLP -93.92

DLA 9.26 RAL ?2.43 RAO 6569.0 V(L 15.333 PTM 2.44 VNP 4.150 0PA 33.B0 RAP 91.53 ECC 1.9285

IN| L(_AG IN| RT A$C |NJ AZNTN iN| TIM(

?6.BZ 315.58 95.30 23 56 26

210.36 _O9.26 69.I19 14 38 50

56,4| ]|3.42 96.14 | ZI 7

|91.A5 308.69 68.11 |5 SJ 41

37.44 ]14.83 98.51 2 34 26

|7_.7| 307.00 65.42 16 47 44

NI0-C(_IRS( EXECUTION ACCURACY

$GT 1062.6 $GR 319.0 SG3 5|8.8

RRT -.3ORS RRF -.38Z3 RTF .8288

SG8 113Z.9 R23 .0960 RI$ -.8335

SGI 1074.9 SGZ 358.0 T_A 172.9A

PO CST TIN IN| 2 LAT IN| Z LONG

2131,3 -26.83 68.31

4257,S |6.52 202.99

|856,0 -28.15 42.80

400?.9 17.75 184.07

1613.9 -31.?0 28.55

3822.8 21.01 168.33

(_q'_|T 0(TERN|NATION ACCURACY

ST 395.3 SR 279.0 SS 489._

CRT .6508 CRS -.8989 CST -.9143

LSA 660.1NSA 195.0 SSA 19.4

ELI 446.0 EL2 187.8 ALF 30.6_

LAUNCH 0AT( NAY 21 1964 FLIGHT TIN( 8B.O0 ARRIVAL OAT[ AuG 17 1964

H(L|(X[NTRXC C_IC

RL 191.A3 LAL -.00

RP 106.69 LAP -3.29

RC 91.ZOZ GL -14.49

PLANE TOC[NTR|C CONIC

C3 5_,332 VHL 7.439

LNCH AZHTH LNCH TIN(

90.00 23 15 20

90.00 13 16 37

I00.00 0 44 26

I00.00 14 34 9

110.00 2 I 23

110.00 15 33 41

DISTANCE 262.149

LOt. 239.90 VL 2b.718 GAL -13.48 AZL 93.82 HCA 120.$5 SIAA 142.99 (CC .24013

LOP ._8 VP 3_.910 GAP .63 AZP 88.06 TAL 242,69 TAP 3.24 RCA 108,65

GP 10.48 ZAk 1_.96 ZAP 98.41 ITS 5.01 ZA[ 157.1| (TE 140.90 ZAC 87.80

DkA 7.92 RAL 72.82 RAO 6569.0 V[L 13.293 PTH Z,43 VHP 4.149 DP& 33.94

L-I TIN( INJ LAT ZNJ LONG INJ RT A$C |NJ AZMTH INJ TIN( PC) CST TIN

2715,52 -22.73 73,68 315.49 95.86 24 0 36 2115.5

4863.6? 19.69 Zl0.?6 309.44 69.23 14 3? 41 4263.7

2440.85 -29._0 55._0 3J5.31 96.71 | 25 ? 1640.9

4613.57 21.04 191.80 _08,88 6B,27 15 51 2 4013,6

2200.02 -33.09 36.38 314.67 99.12 2 38 3 J600.O

4427.17 74.66 175.99 _07,21 65.5A 16 47 28 38E7.2

O|FFERENTIAL CO_RECTI<_qS

TOE -.4275 TRA-I.Z346 TC3 -.5g13 BAo .3131

ROE -.3463 RRA .116Z RC3 .1613 FAU .13436

F0[-1.7033 ERA-I.9346 F¢3-Z.JOSZ BSP 3038

80[ .3501 8RA 1.2600 BC3 .423_ rSP -996

N|0-COURSE ExECuTION ACCURACY

SGT 1182.8 SGR 37D.0 $63 320.9

RRT -,3200 RRF o.3913 RTF ,8474

$GB 1239.4 R23 .0995 R13 -.BSJ|

$61 JJB�._ $62 348.6 THA 173.74

|NC 3.8217 Vl 29.424

APO 177.32 V2 34.867

(TC 2?5.67 CLP -98.56

RAP 79.76 (CC 1.9107

IN| 2 LAT IN| 2 LONG

-26.65 67.19

J6.69 203.37

-27.96 46.72

17,91 184.41

-31.48 27.53

2J,15 168.60

C_IT OETERMJNATION ACCURAC_

ST 440.9 SR 268.2 $$ 498.5

CRT ,6245 CRS -.9036 CST -,9227

LSA 690.6 NSA 193.6 SSA 19.2

ELI 483.4 EL_ J80,6 ALF 26.24

LAUNCH OAT[ NAY 21 1964 FLIGHf F|N£ 90.00 ARRIVAL CATE 4UG J9 1964

HELIOCENTRIC CONIC

RL 151,43 LAL -.00

RP I08.65 LAP -3.24

RC 93.313 GL -14.91

PLAN[T(XENTR|C CON|C

C3 9A.253 VHL 7.366

LNCH AZMTH LNCH TIM[

90.00 23 20 7

90.00 13 1_ 44

100.00 0 49 |

100.00 14 33 27

110.00 2 5 33

110.00 15 33 2A

0ISTANC( 268.381

LOt. 239.98 VL 28.663 GAL -15.52 AZL 93.90 HCA 123,73 SNA 142.50 ECC .23823

LOP 3,77 VP 38.879 GAP 1.08 4ZP 87.85 TAL 241.87 TAP 5.60 RCA 108.56

GP 10.80 ZAL 160.36 ZAP |02.74 ETS 5.92 ZAE 154.72 ETE 145.25 ZAC 88.17

0LA 7._5 RAL 73.36 RA0 6569.0 VEL 13.252 PTH 2.42 VMP A.166 CPA 34.09

L-| T|ME IN| LAT |NJ LONG |NJ RT ASC IN| AZMTH JNJ TIME PO CST TIN

2699.01 -27.63 74.49 5|5.42 95.45 24 5 6 2099.0

4670.41 19.65 211.18 309.68 6_.36 14 36 54 4Z70.4

2424.95 °29.06 34.14 315.23 91.31 I 29 26 1825,0

4619.71 21.70 192,20 509.12 68.42 15 50 26 4019.7

2185.44 -32.93 35.28 314.55 99.75 Z 41 58 1585.4

4431.98 24.29 176.30 307.47 65.68 16 47 16 3832.0

0|FFER(NT|AL COPRECHON$

TOE -.4292 TRA-|.3374 TC3 -.4569 BAU .3517

ROE -.328Z RRA .1057 RC3 .1625 FAU .13309

roE-l,Y084 FRA-I.8863 rc5-2.1237 BSP 3468

BO( .5808 8RA 1.3415 BE3 .A849 FSP -IOOZ

INC 3.8958 Vl 29.424

APO 176.45 v2 34.877

ETC 2?5.93 CkP-102,�B

RAP 78,25 (CC ].6929

IN| Z LAT IN| 2 LONG

-26.45 66.02

16.87 203.28

-22,25 43.58

18.08 184.79

-31,25 26.47

21,30 168,89

C_8IT _ETERNINATION ACCURACY

ST 488.3 SR 256.6 SS 305.5

CRT .6957 CRS -.9089 CST -.9290

LSA YZ3.0 NSA 191.5 SSA 18.9

ELI 324,2 EL2 121.7 ALF 22.64

MI0-COURSE (xECuT|ON ACCURACr

SGT 1301.2 SGR 359.7 SG3 320.3

RRT -.3270 RRF -.5994 RTF .86|1

SGB 1350.0 RZ5 .10_0 R|3 -.8640

_GI 1306.9 SGZ 338.4 THA 174.46

LAUNCH OAT[ NAY ZI 1964 FL|GHT TIN( 92.00 ARRIVAL GATE AUG 21 1964

HELIOCENTRIC CONIC

RL 151.43 LAL -.OO

RP 108.62 LAP -3.18

RC 95.829 C4. -15.36

PLAN(TO_ENTRIC CONIC

C3 33.120 VHL Y.292

LNCH AZMTH LN_N TIN(

90.00 23 25 16

90.00 13 14 50

100.00 0 33 58

100.00 14 32 44

110.00 Z 10 3

110.00 15 35 9

O|FFER[NTIAL CCI_R[CTION$

TO( -.5315 TRA-I.4|_ TC_ -.5231 8AU .3895

ROE -.3096 RRA .0941 RC3 .1630 FAU .11047

F0(-1.6986 FRA-I.SI�4 FC3-Z.1244 66P 3871

BO( .6151 ORA 1.4222 6C3 .5479 FSP -989

0ISTANC( _7A,581

LO¢. 239.98 VL 28.804 GAL -13.14 AZL 93.98 NCA 126,91 SMA

LOP 6.95 VP _.645 GAP 1.30 AZP 87.61 TAL 240.97 TAP

GP 11.14 ZAL I_9.70 ZAP 106,84 ETS 6.87 ZAE 152.36 (T(

141.99 ECC .23639 IN( 3,9256 vl 29,4Z4

7.88 RCA 108.43 APO 175.55 vZ 34.888

148.63 ZAC 88.55 ETC 276.18 CLP-107.17

OLA 7,16 RA_ ?3.89 RA0 6568.9 VEL 13.211 PTH 2.41 VHP 4.199 0P4 34.28 RAP 77.00 ECC 1.8750

L-I TIN( |NJ LAT |NJ LONG _NJ RT ASC |NJ AZNTM ]NJ T|N( PO CST TIN INJ 2 LAT INJ 2 LONG

2681.52 -27.49 ?3.23 315.38 97.06 Z4 9 5Y 208|,6 -26.23 64.79

48Y7.88 Z_.03 21|,66 309.96 69.56 14 36 8 42??.9 17.02 204,24

2408.16 -28.91 52.9| 315.]7 9?.94 1 3A 6 IB08,2 -27,31 44,59

4626.53 21.32 |92,63 _19.4| 66.39 15 49 31 4026.5 18.22 183.21

Z120.06 -32.74 34.1J 314.4_ ]00.42 2 46 13 1520,J -30,96 25.35

4437.39 24.95 |?6.64 30?.?9 65,83 |6 47 6 383?.4 21,47 169.22

NI0-COURS[ (XECUT|ON ACCURACY C_'e|T 0( TERM|NAT|ON ACCURACY

SGT 14Z1.0 $GR 348.2 SG3 316.9 ST 55?.2 SR 244,4 SS 310.1

RRT -.3305 RRF -.4065 RTF .6710 CRT .7|51 CR$ -.9148 CST -.9337

SG6 1463.0 R23 .1086 RI3 -.8733 LSA ?56.? MSA 188,6 $SA ]B.6

SG| |42_.9 562 327,5 THA 175.|1 EL1 567.6 EL2 161.7 ALF ]9,68

2093



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 1 19643

LAUNCN 0ATE NAY ZJ 1964 FLIGHT 711( 94.00 4RR]VAL 04T[ 4UG 23 ]964

_(LIOC£NTRIC C_P41C

RL 151.4] LA_ -o00

RP 10a.59 LAP -3.11

RE 90.148 GL -15,84

PLAN[T_ENTRJC CONIC

C3 SZ.091 VHL 7.Z17

LNCH AZMTH LNCN Tllq[

90,00 13 30 50

90.00 13 15 51

100,00 0 59 19

JO0.O0 14 31 0

!10,O0 Z 14 55

JlO,O0 15 32 53

O|rF[RKNTIAL COIR[CTION$

TO( -,5650 TRJ-J.4999 TC3 -.3_OJ 8AU .4_64

RO( -,1999 RRA .0821RC3 .J634 FAU ,12733

FO[-].6861 FRA-I.7470 rC3oZ. J|@Z 66P 4188

60( ,65Z9 MJ I.SOZI 6C3 .6123 rSP -981

0I$TANC[ 280.750

LOL Z39.96 VL 26.54Z GAL -12.96 AZL 94.06 HC& 130.09 $NA

LOP 10,13 VP 31.109 GAP 1.91 AZP 67.38 TAL 240.0| TAP

GP 11,51ZAL 156,99 ZAP J10.68 (7S ?.ST ZA( 1S0.09 (r(

14|.45 ECC .15459 [NC 4.06Z4 v] 2_.4_4

10.09 RCA 106.27 APO 174.64 vZ 34.899

151.25 ZAC 88.96 (YC 276,55 CLP-II].|Z

OLA 6.74 RAL 74.47 RAO 65U.9 ¥(L 15.170 PTH 2.4| YHP 4.245 OPA 34.92 RAP ?6.02 (CC 1.6573

L-| 7I_[ IN| LET IN| LONG IN| RT ASC JNJ AZMTH IN| TIN( PO CST TIN IN| Z LAT IN| 2 LONG

2663.OZ -27.33 71.90 319.57 97.7| 24 J5 13 2063.0 -25.9_ 63.49

4666.27 Z0.23 Z12,J9 3J0.19 69,75 14 35 18 4286.3 |?.Z_ Z04.?S

2590.29 -28.74 Sl._| $1S.14 96.60 I 59 10 1790.5 -27.25 43.15

4634.12 21.56 193.I2 309.?S 64.7e 15 49 14 4034.2 18,48 |8_.68

2153.72 -32.53 32.69 314.37 101,12 Z 50 49 1555.7 -30.66 24,]7

4443.5? 25.12 17?.04 _OB.|4 66.01 16 46 57 3843.6 ZI.66 |69,60

NIO-COIJM_( (vlrCUTION ACCURACY OR61T O(T(RMI_AT[ON ACCURACY

SGT |_42,3 6_ )_6,0 SG3 312,4 ST 566.0 SR 251 .I $S _]5.5

RRT -.3332 RRI r -.4149 RTF ,8783 CRT .7532 CRS -.9210 CST -.9374

SGB 1578.S R23 .1160 RI3 -.8802 LSA 793.9 NSA 185.Z SSA 16.3

SGI 1546.6 SG2 31S.9 THA 175.67 (LI 615.6 (L2 150,6 ALF 17,t4

LAUNC_ OAT[ NAY 21 1964 FLIGHT T|N( 96.00 ARRIVAL DATE AUG 25 J964

H(LIOCCNTRIC CONIC

RL 151.43 LAL -.00

RP 10a.59 LAP -3.03

RC IOO.469 GL -16.37

PLAN(T_(NTRIC CONIC

C3 51,021 VHL 7.143

LNCH AZNYff LN_H TZil4[

90.00 13 36 93

90.00 13 12 47

1OO.O0 I 5 8

100,00 14 3J 8

110.OD _ 10 IZ

110.00 15 32 34

OIFF(R(NTIAL C_R[CTIONS

TOE -,6396 TRA-1.5789 TC3 -.6375 6AU ,4622

RD( -,2G91 RRA .0696 RC3 .|656 rAu .12365

FOE-J,66m4 FRA-I.6870 FC3-2.0981 8SP 4?06

BO( .6940 (IRE 1.5804 6C3 .677( FSP -968

0[ST&NC( 266,891

LOt. 239.98 VL 2#.477 GAL -12.78 AZL 94.16 h_A 133.27 6NA 140.69 (CC .23266 INC 4./577 v! 29.424

LOP 13.32 YP _10,772 GAP 2.30 AZP 67.1_ ?AL 230.96 YAP 12.25 RCA 108.08 APO I73.70 V2 34.911

GP 11.92 ZAL 196.22 ZAP 134.27 (T9 8.93 ZA[ 147.92 [T[ 153.28 ZAC 89.39 [TC 276.47 CLP-114.85

0LA 6.Z7 RAL 75.09 RAO 65641.9 VEL 13.129 PTH 2.40 VHP 4._ 0PA 54,64 RAP 75,51 ECC ],8397

L-I TIN( IN| LAT IN| LONG JNJ RT A$C IN| AZNTH INJ TIN( PO CST TIN INJ Z LAY JNJ _ LONG

2643.14 o27.|4 ?0.AM 315._6 98.40 24 20 $6 2043.1 -2_.70 62.10

4893,84 _.4_ ZIZ,SJ 310.67 69.98 14 34 23 4295.8 17.54 _05.34

237|.16 -28.64 50.23 315,J3 99.30 I 44 39 1771._ -26.95 4].78

4643.05 21.7B 19_.69 3]0._4 69.00 IS 49 31 4043.0 16.73 ]86.Z2

2156.25 -32.30 31.58 314.32 10|,86 Z 55 46 |$36.2 -30.55 22.92

4450.74 25.3I 171.31 308.95 66.22 16 46 44 3650.7 21.86 170.05

MIO-COUI_._ (](I[CUTION ACCURACY (_6_T D[t(RNINATION ACCURACY

$07 1664.0 SM 323.1 $03 306._ ST 640.4 SR 2J6.7 SS 520.7

lil_T -,5352 _ -.4248 RTF ._836 CRT .7505 CRS -.9276 CST -.9402

SGO |699.| 223 .1256 213 -.8852 LSA 853.? H$A 181.3 S$A 17.8

SGI J667.6 $GZ 303.7 ?HA 176.1_ ILl 661,7 [LZ 158.6 ALF ]4.92

LAUNCH OAT( NAY Z1 1964 FLIGHT TIRE 98.00 ARRIVAL OaT( AUG Z? 1964

HELIOC(NTRIC CONIC

RL 151.43 LAL -.DO

lP 10_.51 LAP -2.94

RC 102.790 GL -16.95

PLANCTO_(NTRIC CONIC

C3 49.967 VHL 7.019

LNCH AZM_H LN_H TiM(

90,00 23 43 18

90.00 15 11 30

I00,O0 1 ]J Z_

100.00 14 _0 7

!10,O0 Z Z5 98

110.O0 15 32 ?

OlFF(R[NTIAL CO_R2CTJON$

TO( -.694_ TRA-|.6550 TC3 -.7245 8AU .496_

RP( -,24?8 RRA .0564 RC3 .1635 FAU .|1933

F0(-1.64_O FRA-I.5773 FC3-2.0676 6SP S|O0

60( .7377 ME 1.8560 8C3 .7427 FSP -941

0ISTANC( 293°00§

LOt. 239.96 VL 2_.409 GAL -12,58 AZL 94.26 HCA 136.45 SNA J40.32 (CC .23117 INC 4.Z657 Vl Z9.414

LOP 16.51 VP 38.733 GAP Z,66 AZP 66.91 ?EL 237.69 TAP 14.34 RCA |07.86 APO 17Z.75 v2 34.912

GP 1_,40 ZAL 137.36 ZAP 137,6Z (T$ ]0.06 ZA[ 145.66 [T[ 154.84 ZAC 69.68 [TC 276.55 CLP-]|6.34

OLA 5,76 RAL 75,7_ RA0 656_.6 VEL J3.0_9 PTH 2,39 VHP 4.571 OPA 3_.26 RAP 74.8_ [CC 1.9223

L-I TIM( IN| LET IN| LONG _NJ RT A$C IN| AZNTH IN| TIM[ PO C$Y TIN JNJ Z LAT]NJ Z LONG

2621.64 -26,92 60.94 31_.4] 99.14 24 27 10 2021.7 -25.58 60.61

4906.91 20.71 213.52 311.11 70.25 14 33 17 4306.9 17.93 206.03

2330,51 -Z6.30 48.74 3]5.14 100.05 ! 50 59 1750.5 -26,62 40.34

4633.30 22.02 194.35 310.59 69.26 15 47 40 4053.3 19.0] J86.85

2117.39 -32.02 30.|7 314.28 102.65 3 i 15 1317.4 -Z9.9_ 21.56

4459.14 25.54 J7_.0_ 309.02 66.47 16 46 27 3859.Z 22.14 170.55

NI0-C_k_S( (x[CUTION ACCURACY CIR_T _(T(RHINATION ACCURACY

$G? J784.4 SGR _9.7 SG3 298.9 ST 694.1 SR 201.9 SS 524.6

RI_T -.3359 IIRF -.4_6_ RTF .6871 CRT .7676 CR$ -.9_4? CST -.9424

$68 181/.1 223 .]360 213 -.6885 LSA 875.1NSA 177.2 5S4 17._

$GJ 1787._ $62 29t.2 THA 176.57 [LI 7J|.? (L2 ]25.9 AL¥ JZ.9?

LAUNCH OAT( _Ay 2] 1964 FLIC44T TIN( 1013.00 ARRIVAL OAT[ AUG 29 1964

H(LIO((NTRIC CC_IIC

RL 15J.43 L_L -.IX)

RP I0_.46 LAP -2._4

RC I0S.1|1 6L -17.60

PLAN[TO([NTRIC CON|_

C3 4_.9_8 VHL 6,/_4_

LN_H AZNTH LNCH TIN(

90,00 25 S0 AZ

9O.00 13 9 57

100.D0 J I_ 25

I00.00 14 2_ 51

110.O0 2 32 13

110.00 19 31 30

01FF(R[NT]AL C_IQI_CTIONS

TO[ -°?929 TRA-I,?Z96 YC5 -o79_[_ 8AU .5291

RO[ -.2190 RRA .0434 RC3 .16_9 FAU .11496

F0(-I,6219 FRA-I.48_5 FC3-2.0336 8SP _14

BO( ,7858 6RA ).?_D_ 6C3 .8066 FSP -_21

O|STAN_[ 299.094

LOL 239.96 VL Z8.339 GEL -12.39 AZL 94.38 PICA 139.64 $144 139.75 (CC .22955 |NC 4.5830 V] 29.424

LOP 19.70 VP 38.692 GAP 3.04 AZP 66.66 TAL 23_.75 TAP 16.39 RCA 10?.65 AP_ 171.60 vZ _4.935

GP 12,95 ZAL 156.47 ZAP IZO,?Z (YS 11.34 ZA( 14_.92 ErE 156.01ZAC 90.44 (fC 276.5? CLP-121,61

DLA 5.18 RAL 76.47 RA0 65641._ V[L J3.050 PTH Z.)_ VHP 4.447 OPA 35,79 RAP ?4.64 (CC ].8094

L-i Till[ IN| LET |NJ LONG IN| RT A$C IN| AZNTH IN| TIN[ F_ CST TIN IN| 2 LAT IN| 2 LONG

2596.29 -26.66 67.26 315.46 99.93 24 34 0 J996.3 -29.01 59.00

4919,90 ZJ.O| 2J4.35 3JJ.6] ?0,56 14 3J 97 4319.9 JS.l? 206.83

2328.06 -28.02 47.13 3|3.16 100.66 I $7 13 1728.0 -26.24 58.?6

4665.36 Z2.31 195.1) 511.10 69.58 15 46 37 4065.4 19,33 167.60

2096.94 -3/.?1 2_.66 3J4.16 103.49 3 ? 12 J496.9 -29.53 20.]3

4469.24 25,62 l?_.?l 309.56 66.78 J6 4_ 99 3869.Z Z2.49 17J.17

N|0oCOURSI[ (_CUTION ACCURACY GR81T D[T(RM]NATION ACCURACY

$G? 1905.6 $GR 296.3 SG3 2gl,Z ST 750.6 9R 184.? S$ 530.6

RRT -.3_6 RRI r -.4_10 RTF ,869? CRT .7850 CRS -.9419 C$T -,9443

SGB 192_.S RZ3 ,1531 RI3 -.8909 L$A 92J.3 MSA ]73.0 $$A ]6,6

$GI 1908.3 SG2 276.4 THA 176.92 (L1 ?64.B (L2 ]12,3 ALF |I.]8

2094



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, I, 1964 )

LAUNCH OAT[ NAY Zl 19G4 FL|GHT TIN£ 10Z.D0 ARRIVAL OAT[ AUG 3| |964

HELI(X[NTRIC CONIC 0JSTAI_[ )0§.160

IL |SI.4) LAL -.00 LOt. 239.98 YL 28.Z66 GAL -IZ.18 AZL 94.52 H_A 14Z.03 SNA |39.|3 [CC .22798 INC 4.S190 Vl 29.424

IP 106.J4 LAP -2.73 LOP 2Z.69 VP 18.651 GAP _.)# AZP 16,40 TAL Z)5.55 TAP 11.38 RCA 107.41 APO 170.65 VZ 34,947

RC 10T,426 GL -16.3Z GP 11.61ZAL 193.47 ZAP |21.57 (TS 12.74 ZA[ 142.08 (T[ 156.84 ZAC 91.10 [TC 276.56 CLP-124.68

PLAI_d[TC_[NTRIC CONJC

C3 4/.945 YHL 6,924 DLA 4.53 RAL 77.Z3 RA0 6568.6 V[L l).OJZ PTH Z,37 VHP 4.532 DPA 56.47 RAP 74,64 [CC 1.7691

LNCH AZNTH LNCH TINt_ L-I TIN( INJ LAT INJ LONG 1NJ RT ASC INJ AZNTH INJ T|N{ PO CST TIN INJ Z LAT |NJ 2 LONG

90.00 O Z )6 257Z.62 -26.34 65.4? )15,54 100.79 0 45 29 1972.6 -24.58 57,24

90.00 13 8 2 4935.32 ZI.)S Z|5.15 3|2.19 70.95 14 50 17 4315.) 18.56 207.T9

lO0.O0 I 26 4 2303.39 -27.69 45.37 )15.24 101.?) Z 4 Z? I103.4 °23.80 37,08

100.00 14 27 15 4679.78 ZZ.65 IgG.o? )]],69 69.96 15 45 15 40_9,6 19,72 188.50

110,O0 Z )9 1| 2074.S5 -)].34 Z?,0Z )J4.26 104,t0 3 ]_ 46 1474.6 -29,05 18.37

110.O0 IS _O _7 4481.39 Z6,14 I79.SO 310.19 67.15 I6 45 I8 3881.4 22.6Z 17| .92

OIFF[R[NTIAL CC]_RECTJONS Nl0-C(_,kq_[ [X[.CUTION ACCURACY CXRSIT O[T[RNINATION ACCURACY

rD[ -,8128 TRA-I.60(}8 TC3 -.8584 0AU .5_Z SOT ZDZ4.8 $CAI ZR).I $03 282.4 ST 809.2 SR 166,7 56 536.2

ROE -,Z0l] RRA .0Z99 RC) .1644 FAU ,110_ RRT o.1417 RRF -.4715 RTF .8910 CRT .8031 CRS -.9497 CST -.9458

FO[-1.5976 FRA-I.3965 FC)-|.9899 BSP 5901 SGB _44._ RZ) .lYZ0 R|3 -.892Z L)A 970.Z NSA 168,9 SSA 15.8

BO[ .8371 8RA |.8010 8C3 .8740 FSP -891 SG| ZOZ?.| $GZ Z65.8 THA IT?.ZZ ILl 820.3 [L2 98,0 ALF 9.55

LAUNCH OAT[ NAY 21 I964 FLIGMT TIR IOA,DO ARRIVAL DAT[ SIP 2 |964

H_LIOC[NTRIC CONIC OISTANC[ )II.ZO)

RL I91.43 LAL -.00 LOL Z19.92 VL 28.191 GkL -11,97 AZL 94.68 HA 146.02 _4A 118.53 [CC .22648 INC 4.6768

RP 108.40 LAP -2.61 LOP 26.08 VP ]qP.608 GAP ).7] AZP 86.12 TAL 234,)1 TAP _.31 RCA 107.15 APO 169.90

RC t09.741 GL -19.15 GP 14.42 ZAL I14.)? ZAP J26.18 (TS |4.34 ZA( 14n.32 IT( 157.36 ZAC 91.68 [TC 276.50

PLAN(TOC[NTRIC CONIC

C} 47.006 VHL _.856 OLA ).77 RAL 78.0) RA0 85M.8 VEL 12.976 P?H Z.)? VHP 4.625 0PA 37.31 RAP 74,85 [CC 1,7756

LNCH AZMTH LN(ff TIM_ L-I TIN[ INJ LAT |NJ LONG JNJ RT ASC ]NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90,00 0 11 28 2544,13 -25.9G 6).47 )I).G4 |01,T2 0 33 52 194A.| -24.O9 55.30

90.00 11 5 )5 4951,90 21.76 216.56 312.86 Tl.4Z 14 29 9 4353,9 19,02 208.96

IO0.00 I 34 )5 2276.07 -27.30 41.4) )|5.32 102.68 Z IZ )1 1676.1 -25.28 35.Z1

100.O0 14 25 IO 4697.|9 21.05 197.ZO )12,38 70.41 I5 4) 27 4097.2 20.18 189.59

J10.O0 Z 46 52 2049.a0 -_3.91 25.22 314.29 105.38 3 2| 2 14A9,8 -28,49 |6.86

1|0.O0 15 Z9 22 4496.2) 26.5) 180.A8 110.9I 67,61 16 44 J8 _96,2 _3,26 172.85

0|FF6R[NT|AL C(_RR[CTION$ Mi0-C_t_[ [XI[CuTICIN ACCURACY QRRIT 0[TERMINATION ACCURACY

?06 -,8178 TRA-I.R?05 TC) -,9247 8AU .5_4 SG7 2144,7 $GR 2?0,8 $63 271.g ST 872.0 SR 146.8 SS 544.6

RO[ -.1754 RRA .0166 RC3 .1697 FAU .]0549 RIRT -.)481 RRF -.49T7 RTF .8921 CRT .8226 CRS -.9577 CST -.9474

F0[-|.5798 FRA-I,)O?7 FC)-1.9428 86P 6305 _8 2|61.8 RZ3 .1941 RI3 -.895J LS4 1025.2 NSA I65,2 SSA 14.9

BO[ ,8952 BRA 1.8705 BC) .9_95 FSP -867 $GI 2146.9 $62 2_).6 ?HA 177.45 [LI 880,4 [LZ 82.7 ALF 7.96

vI 29.424

V2 34.960

CLP-127.56

LdUNC_ OA T£ _Ar 2l |964 FL1GHT ?IN( IO6.00 _RR|VAL Oar[ s[P 4 1964

HEL;O(CN?RIC CONIC

RL 151,43 LAL -.00

RP IO8.36 LAP oZ.49

RC ||Z.049 GL -20.09

PLAN(rcv_ENTR[C CONIC

(3 46.|42 VHL 6.793

LNCH AZNTH LNCH ?IN[

90.00 0 Zl 27

90.00 13 2 27

100.00 I 44 9

lO0,O0 14 Z2 Z?

110,00 Z 55 Z9

I10.00 15 Z? 33

OISrANCE 3l?.ZZ6

LOL 239.98 VL 28.117 GAL -I1.75 AZL 94.86 HCA 149.21 SMA 137.92 [CC .22506 INC 4.86_! Vl 29.4Z4

LOP 29.28 vP )8.565 GAP 4,05 AZP 8_._ ?AL 233.05 TAP 22.24 /CA I06.86 APO 168.95 VZ 34.973

GP 15.40 ZAL 153.15 ZAP I28.54 [?$ 16.20 ZA[ 138,62 £7[ |57.59 ZAC 92.94 (TC 2?6.4| CLP-130.26

OLA 2.89 RAL 78,89 RA0 6568.7 V[L 12.942 PTH 2.36 VHP 4.726 OPA 38.36 RAP Y5,23 [CC |.1594

Lo| TZN{ INJ LAT INJ LONG [NJ RI A$C INJ AZNTH |NJ TII_[ PO CSf TIN INJ 2 LAT ]NJ 2 LONG

2512.11 -25.50 6|.24 315.78 102.75 ] ) 19 1912.1 -23.49 53.15

4976.$0 22.Z5 218.0_ 313,66 72.01 14 Z5 24 4)76.6 19.58 210.39

Z246.41 -Z6.8Z 41.28 315.44 I05.7I 2 2I 34 |545.4 -24.67 }}.14

47|8,16 25.53 198.61 31),19 7l.O2 15 41 5 4118.6 20°73 190.94

Z022.11 -_.59 Z3.21 314,34 I06,46 ) 29 || |4Z2.| -Z7.84 14.97

4514.62 27.00 18|.71 Ill.T? 68.19 I6 4Z 50 1914.G 21.80 174.00

OReIT 0(TERN|NATION ACCURAC_

ST 939,9 SR IZ5,0 $$ _55.1

CR7 .8446 CRS -.9661CST -.9491

LSA 1096.6 NSA 16Z.Z SSA 13.?

ELI 945.9 (LZ 66.5 ALF 6,44

01rr(R(N?JAL C(_R(CTI(_IS

TO( -,9490 ?RA-I.9)4JO TC3 -.9899 0Au .6194

RO( -.1480 RRA .OO$Z RC) .1679 FAU .10069

r0(-1.5668 FRA-I.ZI99 FC3-1.8891 66P 6714

80( .9609 8RA 1.9_0 8C3 i.0040 FSP -84Z

N_0-C_RS£ (X(CUTION ACCURACY

SGT 2264.S $G_ 26_.I $G$ 264.8

RRT -.3_88 RRF -.551l RTF ,8926

$G8 2279.4 226 .2Z19 R15 -.69)6

$51 ZZ6_.S $GZ 242.5 THA I??.AI

LAUNCH OAT¢ NAY 21 1964 FLIGHT T|NI[ 108.DO ARRIVAL OAT( S(P 6 1964

H(LIO((N?RIC CONIC

RL 191.45 LAL -.O0

RP |09.32 LAP -2.))

RC 114.)5_ GL -21.20

PLAN(TO_ENTRIC CONIC

C3 46,)_0 VHL $,?)7

LNCH AZNTH LNCH T|N[

90.00 0 _Z )1

90.00 lZ 58 21

1(30.00 I 55 3

100.00 14 18 SO

IIO.OO 3 5 1?

1J0.OO 15 ZS 6

OZSTA_( 121,Z_

LOt. 239.98 VL 28.041 GAL -11.52 AZL 95.O9 HCA ;$2.41 SNA 117,3I (CC .22170 I_C 5.0882 vl 29.424

LOP _2.42 VP _1_.521 GAP 4.14 AZP 85,4_ TAL 211.71 TAP 24.11 RCA 106.$9 AP_ 168.02 v2 34.996

GP 16.64 ZAL |5|.77 ZAP I_O.GZ ITS IB.39 ZA[ I)G.93 IT( I5?,Si ZAC 94.05 [TC 276.29 CLP-|_2,R|

[CC 1.7470

INJ Z LONG

50.71

212.19

30.80

192.6_

17.85

175.47

4_q'81T O(T(RN|NAT_ON ACCURACY

ST 10|).4 $R lOl.I SS $66.8

CRT .8?12 CRS -.9752 CS? -.9509

LSA 1134.4 NSA J59.9 SSA 12,4

ELI J0IT,Z (L2 49.5 ALF 4.99

0LA 1.85 RAL ?9.80 RA0 _)M.7 V(L IZ,913 PTH 2.35 vNP 4,8)8 0PA 39.68 RAP ?5.??

L-! T|;4( |NJ LAT |NJ LONG |NJ RT ASC _NJ AZNTH |NJ T|M( PO CST TIN IN| Z LAT

2475.6_ -24.9) _4.?Z )1),97 10),89 I 14 ? 1875.6 -ZZ.7?

5004.8) ZZ.8) _ll.gZ 314,62 72.77 14 21 46 4404,8 L_3.25

ZZLO.49 -26.24 18.95 115.60 I04.86 Z )l 54 1610.5 -23.94

4745,22 24.11 _00,18 )14.17 71.78 IS )7 55 4145.2 21.40

J9_O,89 -29.?? 21.00 $14,43 IO?.64 3 38 28 1390.7 -ZT.0T

45)?.?8 27.$8 183.26 $12.80 $8.95 16 40 44 )937.8 24.46

OI_r[R£N?IAL ¢OIR_C?ION$

ro(ol.0Z?8 TRA-Z.OOzz 7C$-1.O514 8AU .6464

RO£ -.!186 RRA -.0109 RC) .1?O9 rAU .09555

ro(-1,9_58 rRA-I.IZ86 rC)-I._Z25 85P 1'090

80( 1.0146 eRA Z.O_ZZ 8C) 1,0652 rSP -80?

_10-COUit$1[ (X(CuTZON ACCuRAC_

SGT 2_1.9 SG_ Z51.5 SG) 254.9

RRT -.)_ RRIr -.5?0] RTF ,8925

Sr_ Z$95.2 RZ$ .2540 RI) -.8935

SGI Z181.8 SGZ 231._ THA /??.?4

Z095



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DAT[ NAY Z] 2964 FL|&NT TIN| IJ0.00 ARR;VAL DAT[ $EP 8 1964

H£L;OCENTRZC CONIC 0Z)TANC£ 3Z9.Z;6

RL 151.43 LAL -.0D LOt. 239.98 VL 2?,964 GAL -I1.29 AZL 95.37 H¢A 135.6D )NA 136.69 £CC .?ZZ4Z |NC §.3622 V! Z9.424

RP |08.28 LAP -Z.ZJ LOP 35.6? VP $e.4?? GAP 4.64 AZP B).|I TAL 2)0.34 TAP 23.99 RCA |06.29 APO 167.10 VZ 34.999

fly ;18.646 GL -ZZoS3 GP lS.21 ZAL |50,Z0 ZAP 132,39 IT3 Z|.04 ZA[ |9S.ZO IT| 137.13 ZAC 95,58 [1C 276.16 CLP-|_5.2|

PLAI_[TO_[NTR|C CONIC

C) 44.804 VHL 6,694 OLA ,99 RAL 80.76 RAO 6368.? V[L IZ,69] PTH Z.35 VNP 4.964 OPA 4].35 RAP ?6.41 (CC 1.7374

LNC_ AZNTff LN(H T)N[ L-| T;N[ IN] LAT IN] LONG IN] RT ASC XNJ AZMTH ;NJ r|M£ PO C)T T_M |N3 Z |AT IN] Z LONG

90,00 0 46 ? 2433,28 -Z4.ZO 35,83 316.ZZ 103.16 I Z6 40 1835.3 oZ].sg 47.92

90.00 ;Z 52 54 3040.67 23,53 ZZZ,9] 3;3.29 ?3.?8 ]4 16 53 4440.? 21.08 Z]4.49

]DO.OO Z 7 44 ZI?0.O; -25.50 36.07 313.82 106.13 Z 43 54 1570.0 -73.04 28.13

100.00 14 13 59 4779.12 24.92 ZDZ.9S 313.37 7Z.TB 15 33 38 4129,2 22.23 ]94.82

l]0,OO 3 ;6 32 1934.42 -28.99 16.46 314.38 108o98 3 49 ;| 1354.4 oZ6.]3 10.45

]JO,O0 13 ZJ 35 4367.52 29.29 ;83.29 314.06 69.96 16 37 43 396?.5 25.Z9 l??.38

O|FF[R[NT;AL C(_IR[¢T|(_N6 M|0-C(_I_J[ [XI[CUTZCN ACCURACY OR9;? D[TERMINAT]ON ACCURACY

rO(-].lZ03 TRA*Z.0659 TC9-|.|09Z 8AU ,6222 $GT ]SO0,4 $G_ 242.; $G3 245,0 ST |096,8 $R ?4.1 $S 963.4

RO[ -.0656 RRA -.0234 RC3 .;753 F&U .09042 RRT -.3683 RRIr *,8170 RTF .6926 CRT .9056 CRS -.983Z CST -.9533

F0£-1.5399 rRA-I.0423 FC9-I.?4?I 66P ?489 $68 23|Z.6 RZ3 .2901 RI3 °.8936 LSA JZ34.3 N$A 158.8 S$A ]0.9

80[ ].1236 6RA Z.O&60 8C3 1.|230 FSP -276 SG! 2S0Z,Z SGZ ZZ?.S THA 122.28 [L! ]096.9 [L2 3; .4 ALF 3.50

LAUNCH OAT| NAY ZJ |964 rL|rd/T TIN| I|Z.00 ARRIVAL 0AT| SIP |0 ]964

_I[:LiOC¢NTeZC CONIC 0iSTANCE 333.189

RL ;5|.43 LAL -.00 LOt. 239.96 VL Z?._6 GAL -lI._4 Am| _5.23 N_A |36._ 6NA |36.09 [CC .22|_] ZNC 5,2249 V] 29.424

RP |O6.24 LAP -Z.O? LOP 38.87 VP _6.433 GAP 4.92 AZP 84.66 TAb 228.95 TAP Z?.25 RCA 109.98 APO 166.|9 V2 35.012

RC 1|6.933 Gb -Z4.IT GP ZO,Z$ ZAL |48.36 ZAP |33.7T [T$ 24.3| ZA[ ;33._S [TE |$6.35 ZAC 97.36 [TC 276.01 CLP-167.5|

PLAN(T_[NTR|C C(_C

C3 44.4?7 VHL 6.$69 OLA -.98 RAL 61,84 RA0 6368.7 V[L 12.876 P?H 2,33 VHP 5.|JJ DPA 43.30 RAP ??.|Z [CC ],2320

LNCN AZNTH LNCH TIN(: L-! TIN| |NJ |AT |NJ LONG IN] RT A$C |NJ AZNTH |NJ TIN| PO CST TIN ;NJ Z LAT ;NJ Z LONG

90.00 | | S? 2382.90 -Z9.Z? 32.43 316.59 106.61 ; 41 40 ]782.9 -ZO.?? 44,6_

90,O0 |Z 49 32 5062,39 24.3B Z23.46 3|7.29 ?3.14 J4 |0 19 4467,4 ZZ.]0 Z]7._]

]O0.O_ t _Z SO Z|Z;.98 -24.33 3Z,6] 3|6.|6 |02.6| Z 58 |Z |5ZZ.0 -2|o9! 25.01

100.O0 |4 ? 19 4623.91 Z3.M Z05.62 3|6.90 24,|4 |3 Z? 43 4ZZ3.5 23.25 ]97.7]

]]O.O0 3 ._O Z |9J!.6| -ZS.0J 15.32 _14.63 ]|0.49 4 ] 34 |3]1.6 -24.97 7.66

1]0.OO |3 16 3? 4(IO8.63 29.12 |82.98 313.68 ?I.33 |6 33 23 4006.6 25.34 129.94

OZFFERENTIAL CCilR[CT|ON$ NID-COUR_NE [XI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TO[-|.Z9Z6 TRA-Z.|Z5Z TC3-1.|39] 6AU .6926 96? 2618.9 )r.,R 248,4 $63 234.2 ST I193.? )R 43.8 $S 604,6

ROE -.0467 RRA °._4|E RC3 .|9|$ FAU .06496 RRT -.4080 RRF -.666? RTF .8922 CRY .95_J CRS *.9242 C)T -.9563

rO[-I.SeS? FRA -.9562 FC3-1.6337 B)P ?892 SG8 Z630,6 RZ3 .3283 R]3 -.8938 LSA |329.2 MSA IS9.0 $SA 9.3

60[ ]._$36 eRA Z.|Z96 6C3 |,|?$Z F)P -747 $GI 2620,g $GZ 226.6 ?HA |??.T? ELI |194.4 _LZ 13.2 ALF 2.00

LAUNCN DATE MAY 21 ]964 FLIGHT TIN( ]|4.00

N(L]OC(NTRZC CONIC DISTANC( 54J.|)8

ARR|VAL CATE 5EP 12 J964

eL ]S].43 LAL -.D0 L_. Z39.96 VL 22.808 GAL -10.29 AZL

RP J08.]9 LAP -].9! LOP 42._ VP $8.368 GAP 5.Z0 AZP

RC ]Z|oZJ4 GL °26.24 GP 22o98 ZAL ]46,|3 ZAP J34.62 ET$

PLAI_TOCENT_|C C_|C

C3 44.576 VHL 6.$77 0LA -Z.96 RAL 63.00 RA0 $366,7 Y(L

LNCff AZNTH LNCH TJN_ L-J T|N[ _NJ LAT IN] LONG IN]

90.00 J Z| 30 Z32|.|Z -22.00 48.35 3|

90.00 lZ 35 |4 9150.26 25.4| Z_9.78 3|

JOO.00 2 4l Z? 2063.21 -23.26 28.91 3|

|00.00 l_ 57 _6 4_83.40 26.7Z Z09.6| 3]

liD.DO 3 4S 30 1839,3_ -26.7Z |Z.OZ 3l

]lO.OO 15 9 _5 4559.60 30.27 191.23 3l

96.20 HCA J6Z.O0 3NA 135o48 ECC .Z?009 ZNC 6,ZOOS VJ 29,4Z4

84.|0 TAL ZZ7._Z TAP 29°52 RCA 105.66 APO 165.30 VZ 35.026

26.4Z ZA[ ]3].Z| [I[ 135.]6 ZAC ]O0.Z$ £TC Z75,87 CLP*139.TZ

|Z.882 PTH Z.33 VHP 5.292 OPA 46.35 RAP 72,80 EEC 1.7336

RT A$C JNJ AZNTH JNJ TIN[ PO CST TiM _NJ 2 LAT INJ 2 _ONG

7.|4 |08.29 2 D || )22|.| -]_.)D 40.7)

9.30 77.07 14 | 4 4550.3 23,38 221.70

6,62 |09.30 3 J5 50 I46_.2 -20.44 ZJ,?7

8.95 76.09 J5 19 Z2 d_83.4 24,55 Z01.69

5,Z4 IlZ.16 4 _1 29 1Z59.6 -Z$.4B 4,36

7,64 73,30 J6 _7 4 4059,8 27.69 183.49

OJFFERENTIAL CORRECTIONS N|D-COUR8_

T_[-).3744 TRA-Z.|5Z| TC3-].|932 BAU .7|99 S6T 2734.6

ROE -.0055 RRA -.0606 RC3 .|887 _AU .02623 RRT -,423J

FDE-].)BZ_ FRA -.8660 FC9-]._Z5I 8SP 8Z53 SG8 Z746,7

80E J.3744 8RA 2.|929 8C3 1.2060 FSP -703 3GI 2736.8

[XECUT_ON ACCURAC_ ORBIT OETERM|NAT_ON 4CCuR4C_

sr.,R 257,4 $G3 Z_|.4 $1 1308.8 SR 16.D $$ 630.0

RRf" -.?||6 RTF .8928 CRT ._922 CRS -.5820 CST -,9600

RZ3 .3653 R|3 -.694| L$A 1443.7 NSA J60,4 SSA ?.5

$G2 233.0 THA lT?.?D [L] |308.8 ELZ _4._ ALr ,47

LAUNCH 0A T[ MAY 2J 1964 FL;C_qT TJN[ 116.00 ARRIVAL OA TE $EP J4 1964

HEL]OCENTR|C CONIC

RL 151.43 LAL -.O0

RP |08.15 LAP -l.?_

RC l_3.486 GL °26.98

PLAN(TO_[NTR|C CON|C

C3 45.449 VHL 6.742 0LA -_.67 RAL

LNCff AZNTH LI_H T]I_ L-| _IN[ JNJ |AT

90.00 I A6 53 _Z_Z.II -ZO.Z3

90.00 ]Z ZO J? 3239.02 26.62

100,00 3 5 33 1968.34 -Zl.3|

]DO.DO |3 44 16 4968.01 27.97

I|O,O0 4 7 39 ;293._ -24,96

|J0.O0 |4 3_ 41 47_.23 31.62

0|FF[R£NT_AL CORRECTIONS

TO_-|.57|3 TRA-_._616 TC3-;.Z033 BAU .T409

NO| ,0462 RRA o.0_63 RC3 .J964 FAU .07J63

FD[-].6960 FRA °.2764 F_3*J.9646 69P 8679

BO[ J.5720 6RA _.2635 6C3 |._195 rSP -658

OISTAN¢E 341.073

L<_. 239.9_ VL 27.7Z9 GAL -I0.54 AZL 96.88 HCA |65.70 SNA 134.86 [CC .Z|905 ;NC 6.88J7 V! 29.424

LOP 45.26 VP _,344 GAP 5.47 AZP 83.34 TAL 226.06 TAP 3J.26 RCA |05.33 APO 164.42 V2 35,039

GP 26.79 ZAL |43.31ZAP |34.64 IT8 33.69 ZAE |26.33 IT| J_.46 ZAC 104.05 ETC 225.78 CLP°|41,92

64.3; RAO 651_t.7 VEL 17.9J6 PTH 2,33 VHP 5.538 0PA 50°25 RAP ?6.2? ECC ].7480

|NJ LONG _NJ RT A_C ;NJ AZNTH |NJ _N( PO C)T T_N |NJ Z LAT _NJ Z LONG

43.23 318.06 l|O._ Z 24 15 1642,1 -17.29 35.79

736.00 322.|4 79.96 |3 47 36 4639,0 24.96 ZZ?,?_

24,05 3|7.54 JlJ.Z? 3 38 4J 1366.3 o16.43 ;6,6]

Z;5.29 321.6_ ?9.00 J3 ? 6 4368.0 26,]? 207.45

?.?Z 315.97 !|4.13 4 31 33 J|95.9 -2|,48 .30

;92.19 320.93 78.2_ 16 17 36 AJ33.Z 29,4J |88.68

N_0-COI,,N_[ _XI[CuTI(_N ACCURACY OR6JT OETERNINAT|ON ACCURACY

SGT _854,3 $GR Z77.9 $63 206,5 ST 1456.6 $R 47.2 $S 664.5

RRT -,4_JZ _ -,7447 RTF .8943 CRT -.6|46 CR$ .7974 CST -.9650

6GB _868.0 RZ3 .3947 RI3 -.6958 LSA |593.3 _SA 163.3 3SA 5,8

SGI 2852.| 6G2 230.6 THA |77.38 ELl J456.8 EL2 37.2 ALr 178.86

_'096



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

LAUNCH DATE NAY Zt 1964

HELIC'¢ENTRZC CON IC

RL 151.43 LAL -.00

RP ]08.11 LAP -J.59

RC |25.749 GL -32.81

PLANET(XENTRIC CONIC

C3 J7.917 VHL 6.922

LNCH AZNTff LNCH TIN|

90.00 Z ZZ Z6

90.00 ]I $7 6

]00.00 3 39 9

100.00 13 Z3 4

llO,00 4 36 51

JlO.00 ]4 4] 51

LO_ 239.98 VL

LOP 48.49 vP 38.Z99 GAP 5.73

GP 3Z.33 ZAL 159.3Z ZAP 135.28

FL|GHT T|N_ ]J8.00 ARRIVAL DATE S£P J6 ]964

0|STANCE 35Z.996

Z7,651 GAL -IO.Z? AZL 97.9Z HCA 168.40 SNA 134.Z8 ECC .ZlS]O INC ?.9Z45 Vl 29.424

AZP 8Z.Z4 TAL ZZ4.§? TAP 32.9? RCA lOS.C0 APO 163.57 VZ 55.052

(TS 40.58 ZA[ lZ4,?? (T[ 15|.Z? ZAC 109.55 (TO 275.84 CLP-144.23

0LA -9.44 RAL 85.86 RA0 6568.8 V[L 13.01| PTH Z.57 VHP 5.9Z0 0PA 55.84 RAP ?8.07 £CC ].7886

L-I TZN[ |NJ LAT |NJ LONG IN| RT ASC IN| AZNTH JNJ TIN| POCST TIN JNJ Z LAT |NJ 2 LONG

Z134.73 -|7,55 36.49 519.78 llZ.38 Z 58 ] 1534.? -J4.54 Z9.28

5572.9Z Z7.84 245.61 3Z6.49 84,62 15 Z6 39 4?72.9 Z6.8] Z57.09

1887.24 -18.88 17.69 319.19 113.61 4 I0 36 1287.2 -13.53 10.51

$095.64 29.Z8 ZZ5.04 3Z6.3Z 83.69 14 48 0 4495.6 Z8.10 216,44

1706.54 -ZZ,4] 2,ZZ 517.42 1]6.51 5 5 ]8 1106.5 -18.67 355.08

4849.|i 33,14 Z05,72 325.72 8l.|0 16 Z 40 4249.| 31.56 196.85

0IFFERENTIAL CORRECTIONS

70[-1.8851 TRA-Z.3399 1C5-l.18Z9 BAU .7558

ROE .llTZ RRA -.IZ95 RC3 .1990 FAU .06Z47

FOE-].6550 FRA -.6?61 FC5-1.1287 8SP 9_49

8OE 1.8687 MA 2.3435 BC3 1,1798 FSP -391

NI0-COUR6[ [XI[CuT[ON ACCURACY CIR81T O[rERNINATiON ACCURACY

SOT 2971.5 SGR 511.6 SG5 186.1 ST 1653.0 SR 102.6 Ss 706,5

RRT -.4|08 RRF -.7477 RTF ,8974 CRT -.7719 CRS .9009 CST -.97J1

SOB 2987.8 R23 .AIEO RI3 -.8991 LSA 1792.? NSA 16?.S SSA 4,1

SOl 2974.3 SO2 283.8 THA I??.SJ [LJ 1654.9 EL2 65.2 ALF 177,25

LAUNCH OAT| NAV 21 1964 FLIGHT T|IAE IZO.O0 ARR|VAL OAT[ $[P 18 1964

HELJOCENTR|C CONIC O|$TANC[ 358.8_

RL 151.43 LAL -.00 LC¢ Z39.98 VL 27.572 GAL -10.0(3 AZL 99.?5 H(.A 17].60 SNA 133.69 ECC .21722 INC 9.7489 vl 29._24

RP 108,07 LAP -1.42 LOP 51.69 VP _.254 GAP 5.98 AZP 110.55 _AL 225.05 TAP 34.64 RCA 104.65 APO 162.74 VZ 55.065

RC IZR.OO4 GL -38.54 GP 40.86 ZAL 135.95 ZAP |29.41 ITS 49.77 2A[ |J8.86 IT[ 148.99 ZAC IJ8.08 [TO 276.33 CLP-|4?.08

PLAN(TOCENTRIC CONIC

C3 54.A48 VHL 7,379 0LA -15.I2 RAL 87.9Z RA0 6569.0 V£L 13.259 PTH 2.42 VHP 6.646 OPA 64.28 RAP 75.42 [CO 1.8961

LNCH AZNTH LNCH TIN| L-I TINE |NJ LA7 IN| LONG |NJ RT A$C |NJ AZNTH |NJ T|NE POCST 7IN IN| Z LAT IN| Z LO_AG

90,00 3 19 0 1973.58 -13,09 26.7? 323.57 115.34 5 51 53 ]373.6 -9.37 19.86

90.00 l] 16 55 5597.61 28.]9 262.00 533.75 92°8| 12 SO |3 4997.6 28.28 253.54

IO0,O0 4 32 ? 1737.64 -14.57 8.68 322.83 116,39 5 I 3 1137.6 -10.91 1.8]

100,00 lZ 46 29 5308.79 29.63 240.64 533.83 91.97 14 IA 58 4708.8 29.79 232.03

lID.00 5 22 5 1581.26 -18.4] 554,?0 320.71 ll9.32 5 48 24 981.3 -14,37 347.92

]|0.00 14 13 3 5037.93 3A.I8 Z'_0.}4 333.91 89.68 15 5? l 4437.9 33.76 21].12

OJFFERENT|AL COrRECTiONS N[O-C_,/R$[ EXECUTION ACCuRACV C_IRSIT 0ETERNJNAT|ON ACCURACY

TDE-Z.380A TRA-2,4426 TCS-|.OZ55 BAU .?580 $67 3093.0 $GR 558.0 SO3 156.9 ST J94_.6 SR 166.2 S$ 757.5

ROE .2024 RRA -.2216 RC3 .1814 rAu .0498? RRT -._II? RRF -.674l RTF .9062 CRT -,8039 ORS .9081 CST -.9791

F0£-1.6892 FRA -.3656 FC3 -.7929 BSP 9455 SOB 5]l).6 R25 .4086 Rl3 -,9078 LSA 2082.? NSA 172.5 aaA 2.6

80( 2.3890 BRA 2.4527 BC3 ].0414 FaP -499 aGI 3095.0 SG2 359.9 THA 177,91 ELl 1945.2 EL2 98,6 ALF 176.05

LAUNCH DATE NAY Z] ]964

HELIOCENTRIC CONIC

FLIGHT TIN£ ]Z2.00

OJSTANCE 364.770

ARRIVAL 0JTE aEP 2o 1964

LOt. 239.98 VL 27.493 GAL -9.7J

LOP 54.90 YP 38.209 LAP 6.22

GP 54.?7 ZAL 124,?7 ZAP 120.82

RL 15J,43 LAL -,00

RP 10_,03 LAP -1.24

RC 130.249 GL -47.77

PLANETOCENTRIC CONIC

C3 78,040 VHL 8,720 OLA -24.34 RAL 91.43 RA0 2569.3

LNCN AZNTH LNCH TINE L-J T|NE |NJ LAT IN| LONG |NJ RT AaC IN| AZNTH IN| TINE

90.00 5 ZO 37 |657.90 -3.52 8,7Z 334.69 118.14 5 48 ]5

90,00 9 43 20 785.67 22.06 317.39 345.58 108.21 9 56 26

100.00 6 2l 18 1462.13 -3,73 353.01 353.36 119.39 6 45 38

_00,00 II 25 2} 5744.72 24.$7 272.01 346.49 107.43 15 J ?

110.00 6 49 6 1374.83 -]1.16 543.J0 330,07 ]22.52 ? 12 ]

110.00 13 14 2 5404.78 30.75 248._5 3A8.54 J05,73 14 44 7

OJFFERENTIAL CORRECTIONS NIO-COURSI[ EXECUTION ACCuRACV

70E-3,5351 TRA-2.5633 TO3 -.6804 gAU .6989 SOT 5|96.9 $GR 435.2 SO3 132.2

ROE .1630 RRA -.5338 RC3 .0988 FAU .05|24 RRT .1856 RRtr *.]833 RTF .9307

FOE-1.6686 FRA -.4332 FC3 -.3357 SaP 9533 $Ge 3226.4 R23 -.5656 RI3 ,9295

BO[ 5.5389 5RA 2.6]83 8C_ .6875 FaP -349 Ski 3197,9 aG2 A27.4 THA 1.47

LAUNCH DATE NAY Z] ]964

HELIOCENTRIC CONIC

RL 15J.43 LAL -,00 LOL 239.98 VL 27,415 GAL

AZL 103.78 HCA 174.78 SNA 133.11ECC ,21640 lNCl3.7829 vl 29.424

AZP 76.21 TAL 221.t9 TAP 36.27 RCA ]04.31 APO 161.92 vZ 35.078

[T$ 65.53 ZA[ I05.50 ET[ 149.67 ZAC ]32,C3 [TC 278.82 CLP-152.63

VEL 14.050 PTH 2.56 VHP 8.5310PA 76.94 RAP 56.40 ECC 2.2_]4

FLIGHT TJNC 124.00

O|$TANCE 370,525

-9.39 AZL ]l�.?A HCA 177.86 SNA 152.54 [CC

POCST TIN IN| 2 LATJNJ Z LONG

]057.9 .46 2.09

183.7 24.35 309.47

862.] -],?? 346.46

5144.7 26,83 263.87

774.8 -6.79 336.73

4804,8 ]2.59 259,50

C_8|T OETERNINAT]ON ACCURACY

aT 2388.3 SR 157.6 aa 8l].Z

CRT -.4914 CRa .6150 CST -.9890

LaA 2521.0 NSA l??.4 SSA 1,3

ELI 2589.6 EL2 157.2 ALF 178.]4

ARR|VAL GATE aEP 22 1964

.ZISAD 1NC29.7428 vl 29,424

RP 107.99 LAP -1.06 LOP 58.J] VP _,165 GAP 6.43 AZP 60.2? TAL 219.87 TAP 37,73 RCA 103.99 APO J61,09 VZ 35.091

RC 152.484 GL -60,34 GP 74.66 ZAL 108.15 ZAP |04.85 ETa |14,45 ZAE 36.16 ETE 189.40 ZAC 134.28 ETC 302,|4 CLP 165,6_

PLAN(TOCENTRIC C(_NIC

C3 258,455 VHL 15.442 OLA -37.84 RAL I02,96 RAO 6571,4 V[L 18.968 PTH 3.08 VHP 17.5A9 OPA 70.54 RAP _]7.71 ECC 4.9244

LNCH AZNTN LNCH T|Nq[ L-I TIMt[ iN| LAY |NJ LONG IN| RT A$C JNJ AZNTH IN| TJNE PC) CaT TIN IN| 2 LAT IN| 2 LONG

63.78 5 ]4 6 2015.21 4,90 40,77 6,60 127.56 5 47 4| ]4|5.2 9.74 34.76

136.22 11 Zl 48 858.85 A,�Z 313,44 6.62 lZ?._6 II 36 7 258.8 9,75 _07,43

63,78 _ 14 6 2013,Zl 4.90 40,77 6.60 J27._6 3 47 4J ]415.2 9.74 34.76

1|6.2Z 11 2l 48 858.65 4.92 315.A4 6.6Z ]27._6 lJ 36 ? 258.8 9,75 307.43

65,78 5 14 6 20J5.21 A,90 40.77 6.60 lZ?._6 5 47 41 1415.2 9.74 54.76

116.22 ]1 2l 48 858.85 4.92 515.44 6.62 127.56 II 36 ? 258.8 9.75 _O7.43

DJFFER[NTZAL CCIRRECTIONa N|O-C(_)R_[ £X£CuT|ON ACCuRACV _8|T 0ETERNiNATION ACCURACY

TOE-5.9Z21 TRA-|.2023 TC5 -.0337 BAU .J95| $67 2_75._ $C_ 25_7.4 96_ 60.7 ST 2203.9 aR _081.2 as 1041,7

ROE-5.SZI0 RRA-2.605I RC3 .0238 FAU .00459 RRT .9536 RRtr .9598 RTr .9989 CRT .9950 ORS -.9934 CST -.9999

FDE-l.8480 FRA -,3026 FC5 -.0159 8aP 9303 SOB 5298,0 R25 -.Z015 RI_ .9793 LaA 3201.0 NaA 163.8 $SA .7

8OE 8,0965 8RA 2,8691 6C3 .0606 FaP -177 SOl 3259.6 aG2 301,8 TNA 46.44 ELl 3027.4 EL? ]5].9 ALr 43.35

Z097



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCH OAT[ NAY Zl 1964 FLIr,_T TIN( IZ6.D0 ARR;VAL D4t[ $CP 24 ;964

HELIOCENTRIC COm01C DISTAl[ 376.959

RL 151.43 LAL -.O0 LOt. 139.9# VL Z?.3$T GAL -9.Zl AZL 56.80 HCA 181.91 drd4A 131.99 [CC .Z1619

RP 107.95 LAP -.99 LOP 61.$) VP 36.|Z0 GAP 6.82 AZP 1Z3.1! TAL 219,59 TAP 40,14 RCA 103.4}

RC 134.?09 GL 90.65 GP -73,53 ZAL 106,l? ZAP 101.?1 £T$ 231,8? ZA[ 85.46 ErE 157.?Z ZAC 17.96

PLAN_TOCENTRIC CONIC

¢3 2R@.156 VHL 16.919 OLA ??.4D RAL 164.15 RAD 6571.7 V(L Z0,199 PYN 3.15 VHP Z$.416 DP4 -59,58

LNCH AZNTH LNCH YIN( Lo| TIN[ |NJ LAT |NJ LC01G |NJ RT ASC |NJ AZNTH |NJ T|I4E PO CST TIN

14.34 19 49 49 4999.79 o9.23 Z$O.ZS 72.76 |2.6? 20 12 Z 4399.9

16S.66 5 59 29 $210.17 -9.23 91.50 72.75 12.67 6 49 56 2910.2

34,34 16 49 4) 4999,?9 -6.Z3 290.25 72.76 12.67 Z0 12 Z 4399.8

165.0e S S$ 2Q 3210,|7 -9.Z$ gl,S6 ?Z.75 12.67 6 48 56 2610.2

14,34 19 49 4) 49_9.79 -9.2] 2_O.ZS 72.76 12,97 20 12 2 4199,9

]65.69 5 S5 29 3210.17 °9.23 91.56 ?Z.Y5 12.67 6 49 56 Z610.Z

1NC33.1209 V| 29.424

APO ]60.52 VZ 55.104

[TC 3Z1.60 CLP 135.1Z

DIFFERENTIAL CCIIIIfl[ETIOU NJD-COU_N[ £XI[CUTION ACCURACY

TO[ 3.14S4 YRA 1.0103 TC3 -.0J94 BAU .Z4J? SGT 1897.7 _46 1897.5 SG3 53.6

R0£-9.6485 RRA-1.1648 RC3 -.0eOI FAU .00089 RRT -.9909 RRF -,S1665 RTF .9985

FOE 1.1052 FRA ,3187 re3 -.0027 88P 8487 9_ 3483.6 RZ3 -.1663 RJ3 -.SNI61

BD( 7,3550 MA J,9434 8C3 ,O632 FSP -|45 $G| 3427.9 SGZ 49N_.3 THA |22.69

RAP 65,61 £CC 5.7094

IN| E LAT IN| 2 LONG

-14.04 ZaB.�Y

-]4.03 90.16

-14.04 249.87

-14.03 90.18

-14.04 249.97

-14.03 90,19

(_9|T DET£RNINJtTION ACCURACY

6T 1|64.? SR Z316.6 SS 8]4.8

CRT -.9940 CRS .9901 CST -.9993

L6A 2710.$ NSA 203.0 SS4 .3

ELl 2586.2 EL2 186.0 ALF ]16.47

LAUNCH DATE NAY Zl 1964 FLIGHT TIME 128,00 ARRIVAL DAYE $EP 26 ]964

P_LIOCENTRIC C(_IIC

RL 151.43 LAL -.OO

RP 107.92 LAP -.?0

RC 139.920 GL 37.32

PLANI[YOCEN?R_C CCiqiC

LNCH AZNTH LNCH TIMI[

33.72 14 46 0

146.29 O Z? 44

33.7Z 14 46 0

149.19 0 27 44

35.?Z 14 46 0

149.28 0 27 44

OISTANCE _J2.616

L_. 239.98 VL Z7.259 GAL -8.88 AZL 81.33 J4CA 194.62 SNA 131.42 ECC .21531

LOP 84.54 VP 38.078 GAP 7.00 AZP N.85 TAL 216,85 TAP 41,45 RCA J03.J}

GP -58.44 ZAL |3_.61 ZAP 121.09 £T$ 300.59 ZA£ 112.31 EYE 215.77 ZAC 20,80

OLA 60.75 RAL 92.1_ RAD 6588.? VEL 12.894 PYH 2,55 VHP 9.405 DPA -32.$t

L-I TIN_ |NJ LAY |NJ L_IG IN| RT ASC IN| AZNTH IN| TIN[ PO CST TIN

4575.60 -27.05 2E6.16 349.05 33.29 19 2 19 3975.6

28_.31 -27.04 88.30 346.03 33.2? I 16 4 2_99.3

4_75.e0 -27.05 226.16 346,05 53,29 16 2 16 3975.6

2at19,31 -27.04 88._10 346.03 51.27 | 19 4 2299,3

4S75.90 -E7.05 EE9.19 348,05 31.29 |6 E |6 3975.6

Z91P_.31 -27.04 88._ 346.03 $3.27 1 16 4 2299.3

DIFFERENTIAL C(:_'RKCT|ON._

TOE Z.4TS7 TRA-I.EIO? TC3-|,_0S 8AU .949|

ROE .37_ RRA ,07?0 RC3 -._0tP3 FAU .03167

F04[ .8434 FRA -.I774 rC3 -.9108 8SP 10811

BOlE E.5037 MA 1.EI31 8C3 1,4148 fSP -325

N|OoC_URS( [tl"CUTI_ ACCURACY

$GT 36_0.4 SGR 540.5 $93 98.0

RRT .6088 NNf" .a612 RTF .9293

SG8 3591.7 R23 ,3642 R13 .9506

$61 3536.0 $92 427.0 THA 5.42

vl 19.424

v2 _5.116

CLP-159.09

|NC 9.6737

APO 159.72

ETC 290.10

RAP 90.26 ECC 1.7388

IN| Z LAT ]NJ Z LONG

-33.64 221.31

"31.63 83.46

-33.64 221.31

-33.6) 83.46

-33.64 Z21.3!

-33.63 83.46

ORgIT DETERMINATION ACCURACY

$? 22|1.2 SR 32Z,S $$ 591,3

CRT o9141CRS -.9679 CST -.9867

LSA 2306.1NSA 157.0 SSA 1.3

ELI ZZ)0.9 ELZ 129,6 4LF 7.62

L&UNCH DArE NAY 21 194_4 FLIGH_ T|M_ ]$0.00 4RR]V4L DATE SIP Z6 ]964

HELXO<ENTRZC CONIC

RL 15].43 LAL -.00

RP 107.99 LAP -.51

RC 139.1E0 GL 19.05

PL4N(TOC[NTRIC C(_NIC

C3 29.970 VHL 5.3_2

LNCH AZMTH LN_ff TIN[

56._9 15 3Z 41

]Z3.11 Z3 3 5

56._ ]5 52 41

IE3.11 13 3 5

36.89 15 5Z 41

123.11 Z3 3 5

O|FF[RENTIAL C(_I'Ii_CTION9

TOE 1.O625 TRA-i,6109 TC3-Z._196 8AU .91?4

ROE .Z163 RRA -.0183 Re3 -.4792 FAU .04666

FOE .4964 rNA -.Z?Z9 FC3-1,3942 89P 11076

BO[ 1,0941 B_K'A 1.6110 9C3 Z.39_6 FSP -457

0IS?AN_[ _99.440

LOL 239.99 VL 27.182 GAL -9.54 AZL 96.25 HCA 197.80 ,,_A 130.98 ECC .Z1489 |NC 3.7454 vl 29.4Z4

LOP 67.76 vP 39.032 GAP 7.22 AZP 93.7; TAL 215.19 TAP 42.99 RCA 102.75 APO 159.00 VZ 35.129

G? -40.16 ZAL 144.35 ZAP 133.99 ITS 309.94 ZAE 122.94 ErE 211.11 ZAC 36.g6 [TC 273.98 CLP-155.10

0LA 42.49 RAL _.99 RA0 6568.2 V[L 12.261 PTH 2.21 YHP 7.199 OPA -15.7? RAP 94.Z9 [CC J.4769

L-I YIM_ |NJ LAY IN| L(_lIG |NJ RT ASC IN| AZMTH |NJ T|NI[ PO CST TIN IN| Z LAT |NJ Z LONG

4Z93,91 -25.12 |94.?0 330.13 54,53 17 4 14 3693.6 -Z9,5T 187.63

29NSO.96 -25.10 92._6 350.12 54.52 23 52 23 £360.6 -29.95 95.29

4193.61 -23.12 /94,?0 330.13 54.53 17 4 14 3693.6 -29.57 167.63

E9_O,56 -23,10 92.36 330.12 54.52 23 52 ZS 2360.6 -29.55 63.Z9

4193.91 -Z3,|2 194._[_ 330.13 54,5_ 17 4 14 3693.6 °29.57 187.63

29N_0.56 -23.10 92.36 $30.12 54.52 23 52 25 2360.6 -28.55 65.29

N|0-COUR_M[ [Ii_CuTJ(:_N ACCURACY OREIT DETERMINATION ACCURACY

$GT 5594.9 $GR 565.6 SG3 14|.3 ST ]330.8 SR 230.9 SS 331.5

RRT ,79Z0 Rift" .977| RTF .8927 CRT .9691 CRS -.9920 CST o.9465

$98 3638.9 R_3 .4316 R19 .9979 LSA 1382.6 N64 151.0 SSA 4.7

$91 3622,? $92 342,6 ?HA 7.17 ELi 1346.D EL| 112.9 ALF 8.64

LAUNCH DATE NAY 21 1944 FLIGHT T|N_ |32.0(_ ARRIVAL DATE $EP 30 1964

HELIOCENTRIC CONIC

RL 151,43 LAL -.00

RP 107._4 LAP -.3_

lC 14|.306 GL 6.96

PLAN[TO(ENTRIC CONIC

C3 25.140 VHL 9.014

LNCH AZNTH LNCH ?IN_

73.58 I? 25

IO4.44 21 39 _1

79.$6 17 25 lm

106.44 21 3_1Zg

110.OO 23 29 19

110.00 ZO _i 3_

OIFFER(NTIAL COPilII[CTION$

TOE .307_ TWA-I.?550 TC3-2.7743 8AU .9457

ROE .]285 RIQA -.0_0 RC3 -,4694 _AU .03349

FOE .E111FRA -.ZS_Z FC3-1.8419 95P 11511

00( .5Z3Z MA 1.7354 9¢3 2.9137 Y3r_P' -530

0ISTANC( 394.2?9

LOL 139.98 VL 27.105 GAL -8.22 AZL 98.33 14CA |91.01 SHA |30.34 (CO .21465 |NC 1.6687 Vl 29.424

LOP _),99 VP 37._8 GAP 7.44 AZP 91.84 TAb 213.55 TAP 44.96 RCA 102.36 APO 156.32 VE 35.140

GP -30.E3 ZAL 147,13 ZAP 141.58 (Y$ 316.39 ZAE 127,72 (T( Z05.03 Z4C 46.92 ETC Z72.48 CLP-]S5.O6

OLA 32.40 RAL 92.03 RAG 95_1.0 VI[L 12.104 PTH 2.17 VIPIP 6.544 0PA -3.78 RAP 96.76 (¢C ],4137

L-I TIN[ IN| LAT |NJ LGNG IN| RT A$C |NJ AZI4TH IN| TJl4( PO CST TIN IN| Z LAT IN| 2 LONG

39_,94 -_.72 JM.0_ 325.49 64.5} 18 31 58 3399.5 -23.99 100.54

3185._0 -ZO.?I 107.70 325.44 64.51 22 32 33 Z$85.2 -Z3.97 100.22

3SH18,54 -E0.72 1611.02 325.45 64.53 19 3| 39 3398.5 -23.98 160.54

3185.ZO -_O.7| 107.70 )25.44 94.51 22 52 33 2595.2 -23.97 ]DO.22

2858.4? -28.74 86.19 329.09 70.64 24 IZ 38 E258.5 -31.10 7T.77

53?3.2? -13.|0 I]7.82 _1.10 58.|4 Z| 54 32 Z?73.3 -I?,ZZ 11].13

NIO-C(_/_I[ (Ki[CuTION ACCURACY O_8|T OETERM|NATI_N ACCURACY

$GT 3705.8 $GR 495,9 SG3 164.6 ST 922.3 SR ]48.3 SS ]60.5

RRT .82?7 IIMf" .98|6 RTF .9903 CRT ,7151CRS -.9434 CST -.8954

$G8 3736.? RE| .4432 RI3 ,9942 LSA 939.6 N$A ]23,5 $SA IE,T

_| 3?26.4 992 2?6.6 THA 6,$6 EL| 928.4 £L2 103.3 4L_ G.6Z

2098



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19643

LAL_¢_ OAT[ ;eAy Zl 1964 FLIGHT TI_[ ]14.O0 ARRIVAL OAT[ O_T Z IP64

N(LZOC[NTRZ C CQk|C

mL 151.4] LAL -.O0

RiD 10?.Jl LAP -.i]

RC J43.478 GL Z.R0

PLAkl_ TO¢[NTR | C CONIC

C3 |5.ASS VNL a.14$

LNCPI AZNTH L_H T|N_

90.00 t! JZ 3!

90,00 J8 4 31

100.DO Z] Z 341

100.DO 19 5? •

110.00 1 • 57

JJO.Ol) J9 |5 JJ

0ISTANC( 400.117

LOt. 139.91 VL Z?.OZ9 GAL -?.aS AZL 89.48 *_A |94.Z$ SmA 1Z9.82 (CC .11456 INC .5194 VI 19.414

LO@ 74.Z0 VP 57.944 GAP ?,$7 AZP 90.50 YAL Z|1.89 TAP 46.|Z RCA |0J.96 APO I]?.GT VZ 3S.151

£P -13.89 ZAL J46.87 ZAP |49.49 [YS _l.4l ZA[ J_9.96 [T[ •DO.Z] ZAC S].5Z (YC Z71.94 CLP-|SS.?B

0LA •R.•9 RAL 93.5• RAG •SM.0 V[L 1Z,059 PfN Z.15 VNP 6.310 0P* .5•

L-I TIN( IN| •AT IN| LCBSG IN| RT A$C IN| AZNTH IN| TIN_ (DO CST T|N

3144.33 -•5,IE 113.3• 3••.97 76.A7 •• • 57 •6•6.3

3983.36 -J0.00 154.13 310.90 63.37 19 9 15 )693.A

6911.34 -Z?.86 69.9| 367.35 79.77 65 51 9 •31J.3

3713,$R -7.49 140,3• 319,5• 60,98 19 58 59 3113.•

6540,90 -33.•3 66.86 3•8.39 93.58 I 47 18 1940.9

3454,79 -Z.56 J3Z.96 3J6.49 53,90 Z| 1• 8 3036.9

01rF(RENTIAL C(_/R£CYi(_AS

TO( .Z0•1 TRA-I.ROgO TC5-3,O44J 8AU .P|40

NO( .097A NNA -.0•30 RC$ -.•304 FAU .05967

FO¢ .038| YRA -,Za149 FC3-•.0947 98P |l ?64

BO[ .•180 _A J.8095 BC3 3.O744 FRP -357

RAP 99.0| [CC 1.]860

IN| • •AT IN| _ LONG

-••.?] lOT.D6

-13.50 147.•0

-•9.|5 91.34

-11.3| 13],61

-]4.17 55,62

°6.98 126.71

(_Rg|T O[TERNINATION ACCURACY

SY 761.• SR 117.Z S] 70.5

CRY .4640 CRS -.519• CST -.9312

LSA T66,4 NSA |03.7 SSA Z4.G

[L| 763°6 (L• |03.5 ALF 4.16

NIO*COU#S£ (X[CUTION ACCURACY

SGT _101.4 $GR 496.• SG3 174.6

RRY .9399 _ .t1695 RTF .9739

968 3816.A R•3 .Atgt R|3 .9764

SG! _4SJ�.J 8GZ 135.• T_A 5,53

LAU_:H OAT[ NAY •| 191A FLIGHT TIN( 136.00 ARRIVAL OAT( OCT • 1964

_'_LIOC[NTRIC C_N/C

NL 15|.A3 LAL -.00

RP 10?.?? LAP .0t

RC 145.03• GL -1.|9

PLAN[ TOC(NTR | C CONIC

C] •Z.356 VHL a.?Z8

LNCH AZNTN LNCH TZlAE

90.00 •• •8 15

90.00 17 • 5

JO0,O0 O 9 Z•

IO0,OO 19 ? 31

1JO.O0 I 50 41

IlO.OO 19 4• 44

OIS?ANC( 4OS.�AP

LOt. 139.96 VL t6.9S3 GAL -7.55 AZL 90._1HCA 197,49 Sl4A |•9.30 £CC .•|460

LOP ??.43 VP 3?,gOI GAP 7.99 AZP 69.80 TAL •IO.•Z TAP 47.67 RCA 101,55

G? -19,60 ZAL 145,11 ZAP 149.93 [T9 3•3.3_ ZA£ 131,06 ET[ 196.6_1ZAC 57.69

DLA ••.J? RAL 95,Z3 RAO 6567.9 V[L J]o989 PTH Z,JA YlqP •.•35 OPA 4.86

L-| T|N_ |NJ •AT IN| L(:WG IN| RT A$C IN| A•NTH IN| TIN( _ CSY TIN

$O|5.14 -t?.60 97.53 3•6.79 94.96 Z3 18 _O ••15.l

4I|I.Z$ -•.8• 167,03 319.10 •1.81 19 lO 37 351|.Z

• _01.53 -_.7_ ?A.•J 366._3 89.•0 0 5• 69 •|01.5

)9OO.0Y -|.•3 1_O.63 319.•1 60.13 19 1_ 3J 3300.1

• _4,61 -34.16 SO.M 3_7.O6 90.74 • _O •5 1784.8

3789.55 Z.SS 139.99 315.85 55.90 19 45 5• 3|09.6

OZ_T(RICN?/AL CORR[CTI_

TOE .00?3 TRA*I.R£?Z TC3-3._5? BAU ,9834

RID( .OR90 RRA -.043| RC$ -,3899 FAU .05581

FO( -.O397 FRA -.•_05 rC5*•.l134 69P |•|09

eo( .0_93 R_A I.RZ?T 6C3 3.6900 _9P -SYl

NIO-COURS£ (nrcuY/ON ACCURACy

_? 3_09.6 $G_I 3|)_,J S03 ]?8.9

R_T .6403 Rfl'F ,9466 RTF .9703

S(,8 39_5.• R•3 .393| R13 .8761

961 3919,0 S•Z •14.0 THA 4.98

INC .•094 v| 69.414

APO 157,05 VZ 35.16]

(TC 170.99 CLP-156.72

RAP J0J.•| ECC |.36BD

IN| 2 LAT IN| • LCSqG

-•B.31 99.89

-6,57 1•O.]5

-69.87 65.8J

-5.Z0 144.08

-]].?0 41.47

-I.94 133.68

_WR|T 0(T[RNfNATION ACCURACY

ST 713.• SR 109.9 S] B3,D

CRT .|790 CRS .5611 CST -.614?

LSA 7•5.4 NSA IZZ.9 SSA 27.5

ELI 72].5 (LZ 108.0 ALF 1.58

LAUNCH 0AT( HAY Zl 19•4 FLIGNT YIII[. 13t.00 aRRIVAL _T( O_Y ! 1964

_[LIOC(NTRIC CONIC

RL 151,•3 kaL *.O0

N? 107.74 LAP ._5

RC 147.??R GL -4.|$

PLAN_T_[NTR|C CON|C

C| 2|.4_? VNL 4.•]3

_NCH •ZNT_ _;e:N TIN(

tlO.OO Z| II l?

90,O0 I• 33 4

|00.0O 0 49 •1

100.00 l? 46

liD,OR Z •• 9

||0.O0 II 65 18

0|FFER(NY|AL C¢_ITRI[CYJON$

TO( -.13•3 TRA-I,9_O_ ?C3-3.4719 9A_ 1.006_

ROi[ .0907 IRA -,0406 Re3 -.$765 FAU .05504

rOE -.1815 FRA -.18_ rc3-•.•169 8s_ i6440

BO[ .IS5? MA 1.8610 8C3 3.6966 FSP -575

0IST&NC( 411.??$

LOI. 159.9| VL Z•.•?| _AL -?.Z| AZL _0,?Z 14_A Z00.69 SNA 169.|0 (CC ,Z|l?? |NC .?199 VI Z_.4Z4

LOP 90.65 VP 37.858 ;AP |.11 AZP |9.33 TAL 208.54 TAP 49.Z• RCA 101.13 APO 156.46 VZ $5.1Y3

GP -1+.53 ZAL |•).|6 ZAP JSZ.SZ EY$ $•9.35 ZA( I5l°•l EYE Jg•,o• ZAC 60.94 ETC Z70.]9 CAP-iS?.?)

0LA 19.14 RAL 96.99 RA0 6567.9 V(L 11,956 PTH 2.13 vNP •.63J 0PA ?,81 RAP 103.43 (CC 1.3333

L o ] TIN( IN| LAT |NJ L(_NG IN| RT ASC IN| AZNTN IN| TZI_ PO CST TIN IN| Z LAT IN| _ LONG

• 975.4• -69.5_ 97.19 $_6.•4 90,16 63 59 IO _f75.5 -Z8.00 71.54

4633°14 J,J| J73.83 3J9,14 SJ°?O ]? 43 ]7 3_33.• -2.68 )$?.ZJ

Z57).10 -•9.|S •5.07 3••,•1 91.•Z I 31 15 1973,1 -Z9.$1 56.31

40OI.9• •.45 15•.59 319.39 SO.•O 19 49 •5 3408.| -1.53 190.07

• •79.•4 -_3.79 4_.49 366.$• 95.5• 3 0 9 |GTg.• -5Z.64 ]].44

]I_75.0• 5,80 |4A.)? 318.3/ 56.65 |9 •9 53 367_.| |.33 13|.14

NI0-COUAI_4[ [X_CUTION ACCURACY (_|T O[T(RNZNATI_I_ ACCURACY

• GT 400?.• •f_ 31_).4 $G3 180,1 ST ?40,8 SR 113,0 SS 131.6

RRT .8_95 RRF ._144 RTF .9678 CRT -.0760 CRS .8369 CST -.5360

SG_ 4014,• RZ3 .3449 RI_ .9696 LSA ?44.3 NSA 156,] S]A •5.5

SO] 4019,0 Sr,_ •08.• TNA 4.40 [LJ 74D.9 EL• 115o5 •LF 179.]7

_AUNCN OAT( NAY Zl 1064 FLIGHT TIM( 140.00 ARRIVAL OAT( OCT 8 1964

_[LIOC£NTRZC CONIC O||?A_K( 4|7.59J

NL 151 .43 LAL *.00 LOt. Z36.96 VL _._O4 GAL -6.95 A•L 91.10 HCA Z03.91 SNA 169.30 (CC .•ISO8 INC 1.0969 V| 29.4_4

WP IO?.?J LAP. °44 LOP 13.01 VP 37,614 GAP 9,_4 AZP _.00 TAb _06.64 TAP SO.?] RCA IO0.71 APO 155.90 V| ]5.183

RC 149,90_ GL -9.44 GP -|4.65 ZAL |41.0_ ZAP 154.61 [?S 3_JO,70 ZA( |_|.69 (T[ 196.01 ZAC 63.13 [TC Z69.61 CLP-156.?6

PLAN(YO¢(NTRiC C_C

C3 ZO.667 vffL 4,546 DLA 16o?S RAL 911oB_ RAO 6567,6 VIA 1J,9|9 PTH Z.]• YJ_P 6°165 OPA 9.99 RAP J05.69 (CC |o340|

LNCN AZNTN LN(N TSl_ L-5 TIN( |NJ •AT IN| _ IN| RT A9C |NJ AZNTN IN| TIN[ POC]T TIN |NJ • LAT |HI Z LONG

90.00 •3 43 • •?T|.•? -•l,011 71.76 _16.76 93.84 •A •9 27 •171.? -17.65 71.19

90.OO 51 15 55 4956.78 3._O 571._0 3|9,65 •1._• 57 •7 51 3719,1 .0| IT1.67

IOO°OO 5 57 53 _A78.98 -JPt).A? SI.IM 316.63 95,•7 5 59 JZ 58?8.? -•#.•_ •9.4]

500,00 57 f? 45 4069.00 S.O_ |_0.79 3|9,11 IO,A9 19 35 30 3•65,0 |.05 154.•S

I|0.00 • 4? R 919tl.44 -33.06 34_.34 3_6.|0 _).14 ) •3 47 |599.• -]1.47 2?.49

150,OO II 1• 59 _937.01 6,13 |47,15 317,_7 $6,66 ]6 Z| 3• 333?,0 ].69 |A|.)8

OIFF[R_N75AL C_R'RI[C?J_I_ N/0-C(_U_9_ £_[CuT|ON ACCURACY CRSIY D(T(RNSNATION ACCURACY

TO[ -._4•? TRA-|.?955 TC5-3.674R 8AU |.0_O_ SGY 4|O_,9 66_ 354.9 $G_ |?6.4 SY ?60.5 SR 1•3.6 $$ 175.1

ROll .0971 RRA -.03?| RC3 -.36•4 FAU .05365 li_T ,_K395 _ ,6746 RTF .8658 CRT -.•?•4 CR$ .9J9• CST -.5?03

FO[ -.•4?9 FRA -.J455 fC3-_.6473 69P |_745 _ 4|59._ R_3 ._934 RI3 .96t9 L]A ?98.0 N�A 193.4 $$A 24.1

80( .••55 IRA i.7655 9C3 3.69t• F]P *571 $65 4514o0 SGZ ZO_.O ?HA •,01 (L| 791.$ EL| |19.? ALr IT?.43

_099



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

LAUNCH DATE HAY tJ 1964 FLIGHT TIN( IAZ,00 ARRIVAL DATE OCT 10 1964

HELIO¢[NTRZC C_IC

RL 1S1.43 LAL -.00

mP SO?.$a LAP .Q$

RC lSt.Olg GL -l.30

PLAN[TOC[NTRIC C_AIC

C3 I0.9|8 VHL 4.4S_

LNCH AZNTH LNCH T|H_ L-| 7114[ IN| LAY

eO.O0 0 15 _4 ZS00.4? -Z?.57

tO.D0 1S 4 $4 4800._MI 5.88

100.00 I 42 41 2402.51 -2I.IG

100.00 17 10 17 414].5D 6.97

!10,00 $ 0 41 2183.41 -3Z.26

110,00 IJ I 41 5985.44 9.85

OIFFERENT|AL C_IfS(CT|_PAJ

TDE -,3401 YRA-I.?SII ?C3-3.1M1?6 lAD 1,0ff5

RD[ .1049 RRA -.03,5 lC3 -.3S9_ FAU .05210

FD( -,$OO5 FRA -.10£6 FC3-2.2846 8Jk e 13107

BOE ,3SIS MA 1.5594 BC3 3.90_1 rAP -572

0ISTANC[ 423.40)

LOL Z39.9a VL tG.?$1 GAL -6.49 AZL 91.39 HCA Z07.14 S.NA

LOP 8?.11YP $?.752 GAP 8.5? &ZP IS.T6 TAL 20S.1& TAP

GP -12.$0 ZAL 138.18 2AP 156.}1 (Y$ $32.55 2A( 152.03 EY(

127.8Z ECC .21554 INC 1.3895 vl 29.424

52.26 NCA 100.2T APO 153.3T V2 33o193

100.4G ZA( 65.11 (TC 269.24 CLP-159.78

OLA

|NJ LONG IN| RT ASC |NJ AZHTN |NJ TZN£

?3.8? $2T.14 gG.?5 0 50 14

182.00 320.93 62.24 1? IT 54

52.$0 326.05 98.15 2 22 44

164.04 320.3| 80.86 18 2? 21

_1.31 $26.25 101.98 3 44 15

I SO.2S 310.51 55.12 lg 15 _2

N|0-_K (vlrcuYJCN ACCURACY

$G? 4204.8 _,R 347.2 $G5 178.2

It_l'? .T823 NglY .8_1_? RTF .8850

884J 4210.1 J1_3 .2444 R13 .8858

861 4215.6 _ 215.8 THA _.51

14.?4 RAL 100.55 RAO 656?.8 V[L 11.885 PTN 2.11 VNP 6.321 OPA il.60 RAP 108.00 [CC 1.3258

POCST TIN IN| Z LAY IN| 2 LONG

EGg0.5 -26.3A 63.42

3?80.4 2.OT 155.41

1802.5 -27.43 43.99

3543.6 5.04 157.45

1533.4 -30.27 22.TI

3385.4 5.53 145.9_

OP81T 0(TERNfNAT|OI ACCURACY

ST 852.Z SR 135.T $S 214.4

CRY -.4328 CR$ .9548 CST -.6234

LSA 845.6 HSA 203.1 $$A 23.4

EL] 834.3 EL| 122.0 ALF 175.8T

LAUNCN OAT[ NAY 21 1041A IrL|G_IT TIN( 14Ao00 ARR|VAL DATE OCT 12 1964

/'_LIOCENTRIC CC_JIC

RL 151.43 LAL -.DO

RP 10?.65 LAP .92

RC 154.116 GL -8.8T

eLAN[TO¢[N?RIC C(_klC

C3 18.1_0S VNL A_ND2

_NC._ AZHTH LN(H ?IH(

90.00 O 36 SO

110.00 15 ST 35

JDO.OO £ 4 36

100.00 IT 12 10

110.00 3 21 24

110.O0 18 5 12

O|8TANC[ 429.2JI

L(X. _8.98 VL 26.698 Gd_ -6,|2 AZL 0|.lZ IRE

LOP 90.34 VP 3?.T_S GAP 8.?_ AZP 88.60 TAL

GP -|1.1_ ZAL 134.44 ZAP 155.01 2?8 353.03 ZaE

210.35 _HA 127.34 ECC .21612 INC 1.6235 vl 29.424

_03.42 TAP 55.59 RCA 99.82 APO 154.86 VZ 35.202

132.|0 [T( 109.25 ZAC 66.64 (TC 268.68 CLP-160.79

DLA 13.02 RAL 102.75 RAG 8565.8 V[L 11.855 PTH 2.10 VINP 0.390 DPA 12.80 RAP 110.34

L-J TIN( |NJ LA? |MJ L_NG IN| RT A$C JNJ AZNTH |NJ T|I,_ PO CST T_N JNJ 2 LAT

L'e21.£J -J_.SJ 141.91 325.?? 89.15 | Z0 32 ZOZI.Z -Z5.3T

4432._ ?.45 185.02 522.25 6E.61 15 11 2? 5852.4 3.T4

2335.08 -28.J4 AT.T? 32T.55 100.54 2 43 53 1737.1 -26.39

4181.71 8.50 J¢14t.T3 321.67 6l.ZS 18 22 2 3591.7 4.66

2075._5 *_1.35 25.1_ 326.?1 104.34 4 3 0 1475.9 -_9.08

4025.81 11.41 152.42 319.94 5?.56 19 12 18 3425.8 ?.05

D|FFER(NT|AL COPRI[CT|_N,S

TOE -.35TT ?RA-t.e433 ?C$-3.9T31 8AU t.D2M

m_[ .]21_ m_A -.0190 R¢5 *.3842 FAU .045_1

?DE -.£?81 FRA .8035 FC3-2.1380 81k o 11905

.STTT ImA 1.643A 6c3 3._873 FSP -A_

NI0-C(XMK (X(Cu?Z_ ACCURACY

SGT 414_.3 SGR 333.5 SG3 104.8

RRT .5243 RRY .7T|6 RTF .0435

8_ 4|61.8 R25 .2102 RJ5 .8442

$GJ 4|$5.4 $82 23|.0 TNA 5.56

ECC 1.3181

IN| Z LONG

60.58

178.32

39.41

J6O.|Z

18.67

146.04

ORB|T DETCRNINATION ACCURACY

ST 816.9 SR 158.9 S$ 205.5

CRT -.5Z49 CR3 .9754 CST -.5805

LSA 830.5 NSA 208.9 $$A 25.4

ELI 821.5 (L2 154.5 ALF IT4.DI

LAUNCH OAT[ _AV 21 1984 ?LIr.,+¢T TIN| lAG,00 ARRIVAL DATE _.T 14 1964

_EcJO_(NTRJC CONIC

RL 151.45 LAL -.00

RP 107.85 LAP 1.01

RC 154.18T GL -li._5

PLAN£T_CENTRIC CON|C

C3 18.340 VNL 4.106

_HCN AZHTN LNCH TZI_

tO.O0 O 38 34

_O.00 15 52 42

100.00 £ 25 A|

100.00 IT 8 18

110,OO 3 AT 1

llO.O0 18 3 28

DISTAN_[ 454,890

LOt. _8.88 VL 26.50? ;AL -5.?$ AZL 91.82 HCA 213.81 |HA

LOP 85.57 VP 35._6 GAP 9.02 AZP 88.49 TAL 201.?0 TAP

GP -10.00 ZAL 154.02 ZAP 159.29 (TS 585.00 ZA( 15Z.12 (T(

126.88 ECC :21688 INC 1.8168 vl 29.424

55.5| RCA 99.55 APO 154.40 V_ 55.211

108.25 ZAC 67.g$ [TC ZGS.IZ CLP-IGI.T?

D_A 11.45 RAL 104.08 RAO 8585.8 V[L 11.829 PTN Z.08 VHP 8.4?0 DPA 15.69 NAP 112.52 ECC 1.5051

L-| TIN( 1HI LAY IN| LONG IN| RT A$C IN| AZNTN IN| TIN( PO CST TIN |NJ 2 LAY |NJ 2 LONG

2558.78 -26.1? 64.56 528.8| 101.21 I 41 14 1959.8 -_4.36 56.38

44?7.20 8.88 187.55 523.?? 83,00 15 ? 18 5877.2 5.17 180.84

2278.?8 -27.54 43._ 328.53 102.58 5 5 40 1658.8 -25.55 35.40

4_53.40 9.82 |68.0_ 323.21 81.68 18 18 49 5855.4 6._5 162.45

ZO24.31 -10.43 23.)8 325.42 108.35 4 Z0 45 1424.3 -Z?.Sg 13.12

4OEO.85 I2._l 154.34 321.57 57.88 19 11 6 5460.6 8.56 147.91

C_t81T DETEII_INATJON ACCURACY

ST 928.8 SR 165.1 $$ 269.7

CRT °.84?8 CRS .985? CST -.698?

LSA 955.0 NSA 222.8 $$A 25.8

(L| 934.8 EL| 124.9 ALF 173.51

DITFER[NTIAL COPR(CT|ON$

TD[ -.4504 TRA-I.8_O_ YC3-4.2872 8AU 1,0_6

ROE .12_8 RRA -.0184 lC8 -.5_0_ FAU .04593

_OE -.8599 _RA *.DOlt FC5-2.2381 6SP 13A18

80( .4961 BRA 1.8309 0C3 4.3113 FIT -535

H|0-COt_S( 2X£CuTJOq ACCURACY

8GT 4359.S S¢,A 343.8 863 151.6

RRT .?081NNf" .7335 RT_ .0586

$¢,45 45?3.0 It_3 .ITSO l|5 .8802

8GI 4366.3 SC_ 242.0 TNA 5.21

LAUNCH DATE HAY Z1 1944 IrLJG_,IT T|NE IAS.DO ARtQ|VAL DATE OCT 16 1964

(_LIOCENTRIC CGIq|C

RL 151.43 LAL -.DO

RP 105._O LAP 1.18

RC 158.285 GL -12.45

PLAN(T_ENTRIC C(_¢|C

C3 17.811 V_L 4.£$_

_NCH AZNTH LNCH T|li(

_0.00 I 18 211

90,00 13 69 33

100.00 2 45 43

IDO,DO IT 3 87

110,00 4 5 10

IIO,DO 18 5 0

018TANC( 440.?_0

L(X. l_J9.0_ vL _.515 GAb -5.3A MZL 81.911H(:A 210.85 S_A

LOP fNJ.SJ VP 35.M4 GAP 9.25 AZP _J.42 TEL 19_.96 TAP

GP -8.0_ ZAL 13J.49 ZAP 1_D.56 (T8 335.58 ZA( 132.15 _TE

1_6.45 [CC .2|758 IN_ 1.8595 VJ 29.424

56.81RCA 98.89 APO 155.88 V2 55.218

10?.47 ZAC 69.03 ETC 267.56 CLP-162.54

0LA 8.80 RAL 10T.10 RAO 638?.? V(L 11.802 PTN Z.08 VHP 6.558 DPA 14.54 RAP JIS.IZ [CC L.2948

L-_ TIN( |NJ LAY IN| LGNG IN| RT ASC |NJ AZMTN |NJ T|N( PO CST TIN IN| 2 LAY |NJ 2 LONG

2103.18 -_3.38 10._ 329.66 103.05 2 1 9 I SK)3.Z -23.52 52.51

4Sl?.6S lO.10 189,09 3f3.45 63,_1 15 6 50 3915.6 6.45 185.12

_24.83 -26.4_ $9.05 _28.36 104.30 3 _ 48 1624.9 -_4.25 51.77

4271.13 11.13 171.23 $24.84 82,08 18 |7 8 5871.1 7.31 164.]3

1858.31 -28.46 18.ff 321.37 108.15 4 38 6 1576.5 -26.T0 11.89

40R2.51 |3._ J56.10 323._ 58,42 19 I| 12 3492.5 9.55 148.61

_e|T 0(TCRN|NAT|OI4 ACCURACY

SY 990.4 SR IT8.7 $$ 299.5

CRT -.?Z87 CR$ .9876 CST -.7392

LSA 1024.9 NSA 226.8 $$A 24.1

ELI 999.1 EL2 I21.3 ALF J72.40

DI?r(J_HTZM_ C_tm[¢Tt_m_

YO( -.5302 TRA-1.SS_2 YC3-4.5235 BAU 1.8850

ROE .1318 RRA -.0100 R¢3 *.3521FAU .04615

FOE -.38RO FRA .0404 FC3-£.2318 81kn 13504

80( ,$_57 MA 1.55B3 8¢5 4.5)94 FSP -532

N|O-CCUAK (_CUT|OI ACCURACY

$GY AASI.6 N )4?.? $55 109.5

RNT .6?25 _ .4_J69 RYF .0598

4465.2 R_3 .IA41RJ3 .8605

$G| 445?,8 $82 25?,0 THA 5.02

ZIO0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964]

LAUNCH 0AT[ NAY Zl 1964 FLIGHT TIN[ 190.00 4RRIVAL 0ATE OCT I0 1964

HEL/O([NTRIC CONIC

RL lS/.43 LAL -,00

RP /0?.98 LAP 1.37

RC 160.314 GL -13.54

PLANI[TOC[NTRIC CONIC

C$ 17.SIT VHL 4.189

LN¢_ _YH L_ T/m[

90.O0 I 39 56

90.00 15 4T 40

100.00 5 5 26

IOO.00 IT 4 51

J/O.O0 4 Z3 JJ

/10.00 18 3 35

OIFF[R[NTIAL C(_rlfl[CTl(_iS

TO[ -,8]96 TRA-i.4?ZI TC3-4.7518 8AU 1.1038

NO[ ,1695 RRA -.OO_S _C3 -.)958 _AU .0449_

PO[ -.4100 FRA .08_ FC3-Z.Z|_ 8_ ° J4047

80[ ,63/Z _li'A 1.4729 8C3 4.769| F._P -524

0ISTANC£ 446.553

LOL 239.98 VL 26.447 GAL -4.94 AZL 92,1Z HCA ZZO.09 SHA 125.98 [CC .Z1885 INC 2.1198 vl 29.4Z4

LOP /00.05 VP 37.IWI GAP 9.48 AZP _.38 TAL 198.ZZ TAP 58.31 RCA 98.41 APO 153.55 vZ 35.ZZ6

GP -8.32 ZAL 128.87 ZAP 161.73 ITS 336.33 ZA[ 132.14 [T£ 186.82 ZAC 70.01 [;C 267.00 CLP-169.68

0LA 8.58 RAL 109.43 RAO 6567.7 V[L 11.778 PTH 2.08 vHP 6.652 OPA 14.80 RAP 1|?.56 [CC 1.285Z

L'| 71/4[ IN/ LA7 JNJ LONG JNJ RF ASC IN/ A2NTH IN/ TJNl[ PO C$T TIN IN/ Z LATJNJ Z LONG

2449.92 -Z4.50 56.96 330.91 104,67 Z Z0 46 1849.9 -ZZ.24 49.01

4959.9I 11.Z9 192.09 327.35 63.94 I? 3 35 }999.5 7.64 185.Z6

2174.13 -29.96 36.35 330.59 106.02 3 41 40 1574.1 -Z3.13 28.40

4306.53 12.29 173.26 ._26.84 62.92 18 16 37 5706.9 8.4T 166.51

I930.85 -28.48 18.83 329.34 109.79 4 99 21 1330.9 -IS.SO 8,9J

4122.58 IA.89 157.78 329.31 98.87 19 12 18 3522.6 10.66 151.24

NIO-COURSI[ [XI[CUT|Clql ACCtJRACY ORBIT 0IT[RUINATION ACCURACY

$GT 4335.5 _ 393,0 SG3 166.9 ST 1053.9 SR 192.Z SS 326.5

RNT .6347 RRIr .6413 RTF .8997 CRT -.7949 CRS .9881 CST -.7738

3_ 4349.Z RZ3 .1212 RI3 .8601 LSA |096.) NSA 2Z?.O $$A 24.6

SGJ dSdJ,J 8_ 2?2,5 THE 2.84 [LJ 1064.9 [LZ 115+4 ALF 171.65

LAUNCH OAT[ NAY Zl 19(,4 FLI£.NT T|MI_ 152.00 ARRIVAL OAT[ OCT ZO 1964

PFlI:LIOC[NTRIC CON/C

RL 19J.43 LAL -.00

RP 107.56 LAP 1.94

RC 162.348 GL ol4.54

PLAN[TOC[NTR|C CON|C

C3 18.792 VHL 4.0_NI

INCH AZNFH LN_M TJPI_

90.00 Z 0 ZZ

90.00 15 46 47

100.00 9 29 9

100.OO I? 4 40

]]O.OD 4 41 J8

11o._o 18 9 I
01¥F[RCNYIAL CORR[CTIONS

TO[ -,6118 TRA-|.3?75 TC3-4.9787 gAU I,I_?

ROE .1465 RRA .0OS7 RC3 -.3603 fAU .04248

FO[ -.43OO FRA .|Z_ FC3-Z.I_DI 89P 14329

80[ .6974 8RA 1.3778 8C3 4.9918 FSP -517

0/$YANC£ 452.314

LOL 239o98 VL 26.378 &EL -A.S2 AZL 9Z,ZA H(A 223.33 _kqA I29.53 ECC .22009 INC Z.2423 vl 29.424

LOP 103.28 VP 37.599 GAP 9.?2 AZP 88.37 TAL 196.47 TAP 99,80 RCA 97.91 4PO 155.18 V2 35.232

GP -7,67 tab IZG,12 ZAP 162.t4 ITS 338,69 ZA[ 132.14 IT[ 186,27 ZAC 70.88 [TC 266.44 CLP-164.60

0LA 7.21RA_ 1|1.88 RA0 8967.7 V[L 11.753 PTH 2.07 VHP 6.792 0PA 15.10 RAP /20,01 £CC 1.2764

L'i TJNE ;NJ LA7 JNJ LC_IG IN/ RY ASC |NJ AZNTH IN/ FINE PO CST T/N IN/ 2 LAT |NJ Z LONG

2998.99 -23.57 93.51 332.3? 106,16 2 40 21 1799.0 -Zl.13 45.69

4992.04 12.34 194.22 329.42 64.31 17 3 19 3992.0 8.78 187.35

2129.49 -24.8_ 35.05 332.03 107.5I 4 0 35 152_.5 -Z1.99 25.24

4340.77 13.32 I75.24 328.92 62.99 18 17 I 3740.8 9.59 168.44

I9_7o17 -2?.4| J3.86 330.93 1Jl.27 9 JR 49 I287.Z -24.28 6.10

4131.81 15.91 159.43 327.44 99.34 19 14 1_ 3591.8 11.73 152.82

NIO-C.(X_SE [X[CUTION ACCURACY OROIT O(T[RNINATION ACCURACY

SGT 4818,2 $GR 359.9 363 164.3 ST 1123.9 SR _09.0 SS 553.5

RRT .5971 RRF .9878 RTF .8602 CRT -.8498 CRS .9861 C$T -.6057

5G8 4632.2 R23 .|024 Ri3 .8605 LSA /174.4 _$A 224._ $$4 29.2

3G! 4623,2 S_2 288.J THE 2.67 _LJ 11_7.4 [L_ 106.8 ALF 171.JJ

L4UNCH OAT[ NAY 71 1964 FLIGHT Til_ I94.00 ARRIVAL 0AYE OCT 22 1964

H[LIOCENTRIC CONIC

RL 151.43 LAL -.00

RP 107.54 LAP 1.71

R_ 1i4.366 GL -15.48

PLAN[TOC[NTNIC CONIC

C3 16.314 VHL 4.039

LN_N AZNTH L_H TIM(

90.00 Z 20 58

90,00 13 46 4I

100.00 3 45 5

100.00 17 5 19

llO.O0 4 59 42

110.00 18 T 8

OIFFER£NTi4L CGRR[CTIGN$

TO[ -.74R3 TRA-I.ZFO8 TC3-5.1988 8AU 1.1368

RO[ .19_0 RRA .0169 RC3 -.3649 FAU .04064

F0[ -.4470 FRA .|683 FC3-2._967 BSP |A594

80[ .7638 8RA i.2709 8C9 5.2114 FSP -510

01STANCE 498.064

LOt. 239.98 VL _6.310 GAL -4.10 AZL 92.39 14_A 2Z6.57 SNA 129.12 £CC .ZZISI 1NC Z.3509 V| 29,4Z4

LOP |06.93 VP 37.517 GAP 9._ AZP 88.38 7AL 1_4.7_ TAP 61.29 RC4 97.4| APO 15Z.84 VZ 35._3_

GP -7.J2 ZAL I23.26 ZAP |63,88 [TS 336o8JZA[ ]32.J9 [TC 185.8I ZAC T1.69 ETC 265.88 CLP-165.50

OLA 9.96 RAL 114.49 RA0 6987.7 VII 11.734 PTH 2.07 VHP S.857 OPA 15.Z5 RAP 122.48 [CC 1.Z685

L-; TIN( |NJ LAT |NJ LONG IN/ RT ASC IN/ AZMTH IN/ T[H[ PO CST TIN |NJ 2 LAT IN/ Z LONG

2349.59 -ZZ.60 50.2Z 334.04 107.53 5 0 8 1749.6 -19.99 42.52

462_._ /).39 196.34 33J.67 64.82 17 3 49 4028.2 9.89 189.4Z

Z078.27 -23.62 29.90 333.68 108.88 4 19 44 1479.3 -20.82 22.22

4574.71 14.38 177.29 331.19 t3.90 18 18 9 3774.7 10.68 170.36

1844.78 -26.34 11.04 932.54 112.62 5 30 26 1244.8 -Z3.04 3.45

4180.98 16.92 161.09 329.76 59.84 19 16 49 3581.0 12.78 154.42

N|0-C_JdQ_N[ [X_CUFJ_N ACCtJRACY ORBIT O[T[RNINATION ACCURACY

SGT 4895,3 SGR 366.5 SG3 161.5 ST 1199.3 $R 217.3 $S 379.3

RRT .5999 RRtr .5562 RTF .8606 CRT -.8944 CRS .9820 CST -.8342

SC_ 4709.6 RE3 .0875 RI9 .8609 LSA 1257.3 NSA 218.8 SSA 25.9

SGI 4699.8 SG2 _3.4 THA 2.51 ELI 1215.0 [LZ 95.9 ALF I70.74

LA_H 0AT[ NAY 21 1964 FLIC,_T T|14_ 156.D0 ARRIVAL 0ATE OCT 24 1964

P_[LZOC£NTRIC C_e41C

RL 191.43 LAL -.00

RP IO7.92 LAP 1.87

RC ]61o387 GL -ll.30

PLAN(TO¢[NTRIC CONIC

C3 15.897 V_L 3.887

LNC_ AZMTH LN_H T|H(

• 0o00 2 4l 95

90.00 15 47 ]9

I00.00 4 9 23

100.00 17 8 28

!10.00 3 18 _9

IlO.O0 18 R 8I

DIFFKR£NTIAL C(_CT/(:W_

TO( -.8159 TRA-I.132| TC3-9.4038 8AU 1.1511

R0[ .1590 RRA .0270 RC3 -.3878 FAU .03878

FO[ -.4612 FRA .El08 FC3-2.1110 86P 14800

80£ .8906 M& 1.1524 8C3 9.4184 FSP -499

0ISTANC[ 483.801

LOt. _8.98 VL 28.245 GAL -3.68 AZL 92.49 HCA _29.82 SNA 124.71 ECC .22312 INC Z.4489 vl 29.4Z4

LOP 109.77 VP 37.475 GAP 10.2| AZP 88.42 YAL 19_.96 TAP 82.78 RCA 96.88 APO 152.53 v2 35.244

OP -8°69 ZAL 1k_),28 ZAP 184.87 [73 336.78 ZA[ 132.J6 [T[ 185.4J ZAC 7Z.43 [TC 265.32 CLP-166,39

OLA 4,92 HAL 117.15 RAO 8967.8 V[L 11.717 PTH 2.06 VI, IP 6.967 0PA 19.30 RAP 124,96 [CC ].2616

L-1 TII4_ |NJ LET |NJ ]GIG IN/ RT ASC ZNJ AZNTH IN/ TINI[ PO CST TIN IN/ Z LAT IN/ 2 LONG

2.1OI.42 -2|.5_ 47._ 335.93 108.80 3 20 J6 /701.4 -18.81 39,47

4684.54 ]4.44 |98.5J 334oj2 69,37 17 d 59 4064.9 10.99 191.52

_032._ -22.9? 28.88 335.95 i10.14 4 39 15 1492.2 -]9.62 19.32

4408.98 19.3_ 178.29 353.68 64.05 18 19 57 3809.0 11.77 I?Z.32

1803.38 -25.22 8,34 334.38 |!3.88 9 49 33 1205.4 -2].?8 .88

4210.96 /7.92 162.80 332,2? 60.39 19 20 I 3610,6 13,84 156,06

NJD-C(_t_q'JM[ [X[CUTJON ACCURACY ORBIT D£T[RNINATION ACCURACY

$GT 4?64.4 $_11 37_.8 $63 198.5 ST I279.7 6R 228.9 $5 403.9

R_T .5230 _ .9|64 RTF .8610 CRT -.9297 CRS .9760 CST -.8591

SG8 4779.0 RZ3 .0?5| RI3 .8612 LSA ]344.5 NSA 21].3 SSA 26.T

SGI 4788.4 862 318.5 THA 2.36 [11 |297.3 CLZ 83.Z AIr JT0,52

ZIOI



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964>

LAUNCM 0ATE NAY Zl Iti• FLIGHT TIRE |59.00 ARR|VAL DATE OCT 26 1964

_[LZ_ENTR_C CONIC

#L 151.43 L•L -.00

RP 107.51 LAP Z.0$

R¢ 161,)51 GL -17,06

P_AN(TOC[NTRIC C4_41C

C3 15.547 VHL 3.943

LNCN AZNTH LNCH TIN( L-I TIN( IN| LAT

_)0.00 3 $ 10 Z254.19 -Z0.51

gO.OD IS 4t 22 •TO],?l l$.tl

100,00 4 26 6 |iNl?,0S -21.40

|O0.DO 17 6 14 4444.011 16.42

II0.O0 5 37 46 i762.04 -2•.01

)10.O0 16 13 5 •141,06 18.94

OIFF[R[NTIAL C(_QR(CTI(_N_

TO( -.8090 TRA-J.0250 TC3-5,$991 8AU 1,1144

RO( .1644 RRA .03?B RE3 -,3?01FAU .01?00

F0[ -.4761 FRA .2512 F¢3-Z.OQO• ISP 15050

80[ .9010 MA J.OZ5? BC3 5.6115 FSP -491

013TAN_[ 469.524

LOt. 239.98 VL 26.176 GAL -3.11 A2L 92.S4 HCA 233.06 3HA 124.30 (CC .22495

LOP 113.01 VP 37.453 GAP 10.46 AZP 88.47 TAL 191.20 TAP 64,16 RCA 96.$4

GP -6.24 ZAL 117.16 ZAP 165.82 [iS 334_.58 24( 132.19 (Y( 185.07 ZAC 73.14

INC Z.$323 vl 29.424

APO 15Z.26 vZ 35.248

CTC 264.?? CLP-162.24

OLA 3.12 RAL 119.97 RAO 6562.6 VEL 11.702 PTH 2.06 YHP 7.083 OPA 15.23 RAP 122.45 (CO 1.2559

|NJ LOIIG INJ RT A$C |NJ 4ZNTH INJ T|M[

44.01 3)9.04 109.88 3 40 53

ZO0.74 3)6.79 65.99 17 6 44

Z3.gT 33T.65 |11.30 4 59 15

IaI._4 336.34 64.6? 18 22 18

5,74 368.45 i15.03 6 ? 9

1$•.58 134.99 61.D0 19 23 46

mJo-cot_ (X£CuTI_ ACC_ACY

SGT •156.1 _ 381.1 6G3 166.8

RRT ,417_ R_ r .4T82 RTF .8625

SCB0 •tSJ.J i_3 ._r044 RI3 .8616

$G1 •83_,1 _ 332.5 THJ Z.Z|

PO CST Tl_ IN| 2 L6T IN| 2 LOq_

1654.2 -17.61 )6.54

4101.7 12.10 191.69

1387.1 -19.40 16.53

_44.1 |2.86 124,35

J162.9 -20.50 358.42

3641.1 |4.92 ZST.?6

CRBIY D(T(RNIN•TION ACCURACY

ST 1372.1SR 239.6 SS 429.8

CRT -.9564 CRS .9690 CST -.8823

LSA |443,3 NSA 202.4 $SA 22,_

(LI 1391.1 (L2 69.0 •LF J?0.50

LAUNCH O•Y( N•y 21 l IN i• rJ,.ic_y TIN| 160.00 ARRIVAL OAT[ OCT Z8 1964

HI[LJOC(NYRIC CONIC

RL 151.43 LAL -.OO

RP 107.50 LAP 2.18

lC 1_.316 GL -17.75

PLANETOC(NTRIC CC_IC

C3 15.Z73 VHL 3.909

LN(N AZNTff LNCH TIN(

90.00 3 25 J3

90.00 16 49 59

100.00 4 4T 23

Ioo,0o l? Io 29
110,00 5 5? 34

II0.00 29 16 49

01STAN(:£ 4?5.232

L(X. Z"J9.9_ VL 26.I11 GAL -Z.24 A2L 82.61 HCA 236.31 SNA 123.91 (CC .12695

L_ 116.Zi VP 37.391 GAP 10.?_ A2P 8_J,35 TAL 188.43 TAP 65.73 RC4 9S.79

OR -5.8_ ZA_ 113.9_ ZAP 1841.24 (Y$ $_._1 24( 132.21 (Y( 184.?? ZAC 71.81

DLA 1.80 RAL IZZ.9_ RAO 6592.9 TEL 11.890 PTH Z.06 VHP ?.Z05 0PA 15.09

L-| T114_ INJ LIT |NJ L_I_ |NJ RT 4SC JNJ AZNTH IuJ TIN£" PO CST TIM

210?.94 -19.•0 41.03 340.3+ 111.04 • Z 0 i00?.8

L?40.OS 16.5t3 ZO$.0? 339.0d 66,6? 17 8 59 4140.1

1841.?5 -ZO._@ 2|.1l )19.99 111,3? 5 19 46 1342.8

4410,37 12.42 183o53 336.25 65.35 19 25 g 3890.4

17_3,1£ -22.91 3.Z5 3_8.73 1J6.09 6 Z8 J? 11Z3.1

42T2.?? 19.9? 16_.4_ 33?.93 61.66 19 28 | 3672.8

INC 2.6187 V! _9.424

4P0 152.03 v2 35.252

(TC 264.2_ CLP-16B,O_

RAP 129.94 (CC 1.2_14

INJ 2 LAT |NJ 2 LONG

-16.37 33.69

13.23 195.94

-IT.IS 13.83

1•.00 176.46

-19.21 356.06

16.03 159.55

(_SJY OETERMIN•TION ACCURACY

ST 1473.3 SR 149.5 $3 456.5

CRT -.9753 CR$ .9609 CST -.9025

LSA 1550.0 M$A 192.6 SSA 28.2

ELI 1493,3 [L2 54.3 ALF J?0,9J

O|FF(RENTJAL CQ_R(CTIOI$

TOE -.9_4+ TRA -.8873 TC$-5,?220 6&U 1.1910

RiD( .1694 RRA .0499 R¢3 -.3?05 FA_ .03318

FOE -.4903 FRA .2910 FC3-I.SH)9? BSP 15290

80( .9794 MA .8886 eC3 3.7838 FSP -484

HI0-CCI, MS£ [X£CuTIC_I 4CCUR6CY

SGT 4903.| 6_ 388.2 383 153.1

RS'T +4328 A_ ,4425 RTF .9641

SGI_ 4919.1 R23 .0553 R13 .8644

SGI 4906.9 SG2 345.9 TH4 Z.06

LAUNCH 04T[ NAY 21 1964 FLIGHT TIN_ J62.00 ARRIV6L DATE OCT 30 1_64

H(LIOC(NTRIC CONIC

RL 151.43 L6L -.00

RP 102.4_ L•P 2.32

#C 112.263 GL -18.36

PLANI[TOC[NTRIC COHIC

C3 15.082 VHL 3.884

LNC_ AZ_TH LNC_ T]I4(

_k[).O0 3 47 40

_)O.DO 15 52 2

_00.00 $ 9 12

100.00 17 13 11

I|0.00 6 17 54

110.00 16 ZO 59

01FFERENTIAL CC_QR(CT|ONS

YOE-J.0433 TRA -.736_ TC3-5._O99 8AU I,J939

RO( .1745 RRA .0602 RC3 -.3691 F_U .03330
FD( -.50_)0 FRA .3317 FC3-1.9230 9SP 15462

90[ 1,057_ BRA .7389 8C3 5.9214 FSP _ -474

0ISTAN¢( 4_0.925

LOt. 2_9.98 VL 26.04? GAL -2.26 4ZL 92.69 HCA 239.35 SMA 123.52 (CC .12918 INC 2.8943 vl 29.424

LOP 119.50 VP 37.349 GAP 10.98 AZP 68.65 TAL 187.66 TAP 62.21 RC4 95o21 4PO 151.85 v2 35.255

GP -3.56 ZAL 110.56 ZAP 167.62 (TS 335.66 ZA( 132.24 (Y( 104.51 Z6C 74.46 (TC 163.69 CLP-168.92

0LA .43 RAL 125.99 RAO 656?.6 V(L 11.68Z PTH 2.05 VNP 7.333 DP• 14.84 RAP 132.44 (CC 1.24_2

L-I TI14( INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIN( POCST TI_ |NJ Z LAT |NJ 2 LOt4G

2162.37 -|8.Z? 39.20 3•2.98 |IZ.OZ 4 13 42 1562.4 -15.J2 30.94

4779.85 1?,58 203.51 342.61 67.44 17 11 4Z 6179.9 14.32 196/30

1899.35 -19.21 1_.44 341.36 113.35 5 40 51 1299.3 -15.89 11.23

4319.11 18.52 105.84 342.39 66.11 18 26 29 3916.1 1_.14 178.6_

1694.30 -21.73 .83 341.29 117.06 6 43 58 1084.3 -17.93 _55.?9

4303.Sh? 21.03 16_.45 361.10 62.41 19 32 44 3705.9 17.17 ISl.4S

NIO-C_UR_E_ (]_CUT|(_N ACCURACY (_QSIT 0(TERMIN4YION ACCURACY

6GT 4961.9 SGR 394._ 383 150.1 ST 1579.4 SR 259.0 SS 429,3

RRT .41_4 _ .40?_ RTF .8658 CRT -.9871 CRS .93_5 CSY -.9194

4927.e RZ3 .0481 R13 .8659 LSA 1660.4 MS4 182.7 SS4 18.9

SGI 4964,6 $GZ 358.5 THA J.92 (LI 1600.0 (L2 40.8 ALF 170.80

LAUNCH O•Y£ NAY 21 194_4 FLIr._,IT 7llUl_ 164.00 ARRIVAL OAT( NOV J J964

/,I[L|OCENTRIC CONZC

RL 151.46 LAL -.00

RP 102.49 LAP 2.•4

RC |74.J_O GL -18.99

PLAN_TOC(NTR;C C(_MIC

C3 14.981 V_L 3.971

LN¢_ •zx_H L_CN 7114(

_0.OO 4 10 39

90.00 15 54 30

IO0.00 5 31 32

100.00 1? 16 17

110.00 6 311 46

I10.00 19 25 33

OIFF[_NTIAL Cl_t_rl[CTi_l

T0(-1.1302 TRA -.5719 TC3-6.0165 eAU I.LIO?2

RiD( .1295 RRA .0215 R¢3 -.3433 FAU .03192

FOE -.5155 FRA .3709 FC3-1.9386 BSP 15682

80[ 1.1443 MA .5813 BC3 6.0275 FSP -467

DISTANCE 486.9911

LOt. _r39.9_ VL 25._13 GAL -1.77 AZL 91.?? t_A 242.90 9N4 123.14 [CC .Z3166 INC 2.7650 vl 29.414

LOP 122.75 VP 37.30? GAP 11.Z_ AZP _8.?4 TAL 195.99 7AP 68.69 RCA 94.61 APO 151.67 VZ 35.25?

GP -3.29 Z6L 107.09 ZAP 1_8.47 (TS 334.91 ZA( 132.29 (T( 194.28 ZAC ?S.|O [TC 163.16 CLP-I69.?4

0_A -.98 RAL !29.18 RAD 658?.6 VI[L |J.628 PTH Z.O_ VHP ?.468 UP• 14.51 RAP J34.94 (CC t,2466

L-| TJN[ |NJ LAT _NJ LCNG JNJ RT A$C |NJ AZIRTH IN| T_14( PO CSY TIN IN| 2 LAY IN| 2 LONG

2J12,95 -IT.J1 )S.46 345.80 112._1 4 45 56 1518.0 -13.86 28.29

482J.28 18,85 _'0_,011 348,J8 68,30 J7 14 91 4221.3 J3.54 200.?9

1852,_0 -18.03 15.84 345.38 i14.14 6 2 29 1157.0 -14.62 8.?Z

• 55?.44 19,59 188.22 345.?8 66,96 18 32 I_ 3957.$ IG.30 181,02

1646.57 -Z0.54 338.3? 344.08 117.94 ? 6 !Z 1046.6 -16.65 351.61

4340,66 L_.II 1/'0.56 344,51 63.24 19 3? 54 3?d0.? 16.34 163.46

NI0-¢(XMIN[ [XI[¢u?JCW ACCURACY _8IT 0(T[RNINATJON 4CCuRACY

SGT SO_.O SG41 401.1 SG3 14T.4 ST 1698.2 S_ 267.T SS S04.4

RifT .3848 RRF .3?38 RYF .868_ CRT -.99_0 CR$ .9419 CST -.9342

$Ge 5038.0 R23 .0411 R13 .B882 L3A 1783,0 N$A 173,4 $SA 29.5

$G! 5024.4 SGZ 3?0.0 TN4 1,77 [L| |7J8.9 £L2 3J,3 ALF 171.10

2101



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUNCH DATE HAY ZI 1964 FLJC.,(qT TIN( 166.00 ARRIVAL DATE NOV 3 1964

HELIOCENTRIC CONIC

RL 151.43 LAL -.00

RP 10T.4# LAP Z.S9

RE 176.O9# GL -Jg._Z

PLAN(T(X[NTRIC CONIC

C_ 14.96J VNL 5.071

LNCH AZNTH LN_H TIldE

90.00 4 SA ?

90.00 15 51 ZO

100.00 9 5A ZZ

100.00 . J? _9 A6

110.00 ? 0 6

110.00 18 30 51

DZFFER[NTIAL CMRI[¢TI(:N$

TO[-I.ZZ5] TNA -.4079 TC5-6,0841 8Au 1.221_6

nO[ .IR46 R#A .06£7 RE3 -.3955 rAU .05019

FOE -.S191 FRA .4_10 FCS-|,TA?J 8_qP 159J?

BOE 1.25?0 MA .4|lE 6C5 6,0944 FSP -461

0;STANCE 491.152

LOL 139.98 VL 15,911 GAL -1.16 AZL 91.65 _CA ZA6.0$ SNA IEZ.?T ECC .13496 iNC Z.#31Y V! 19.414

LO@ IZ6.00 VP 37.165 GAP 11.54 AZP 88.85 TAL I84.1| rap 70.16 RCA 93.99 APO J51.54 VZ 35.159

0P -3.05 ZAL JD5.SJ ZAP JS�._O EY$ 335._? ZAE 131.32 [T£ J84.D? ZAC ?So?Z [TC 161.64 CLP-I?O,S4

OLA -Z.35 RAL 131.48 RAO 6567.S YEL 11.678 PTH Z,0S VHP ?.610 OPA 14.13 RAP 137.43 [CC 1.2466

L-J T;14E IN| LAT IN| L(_AG |kJ RT ASC ZNJ AZNTN IN| TII41[ PO CST TIN ]NJ Z LAT IN| Z LONG

Z074,8Z -13.95 31.81 348.88 113.71 5 8 4Z 1474.8 o12.61 13.74

4864.40 19.?1 210.80 349.T8 69.Z5 _? 18 24 4Z64.4 16.71 E03.41

|815._MJ -16.88 15.35 348.44 1|5.04 6 14 38 12|6.0 -13.37 6,3Z

1598o50 Z'0.66 |90.85 549°59 87.90 I8 36 Z5 3996.5 17.46 163.50

I610.EO °|9.3? 356.40 347.11 118.73 ? 26 56 1010.Z -15.58 34g.55

4377,05 Z3.Z1 172.92 348,17 64.17 19 43 29 377?.0 19.54 165.60

RIO-COURSE [XECUTION ACCURACY _SIT DETERMINATION ACCURACY

$GT 5081.8 SGR 406.7 SG3 144.8 ST 1825,1 SR Z75.8 SS 529.3

Rg? .5310 RRF .3408 R?r .8716 CRT -.9937 CR6 .9313 CSY -.9468

SG6 _,098.J RZ5 ,0349 RJ3 .87|7 LSA I9JZ,9 NSA 164°8 SSA Z9;7

$01 5083.9 $GZ 380.6 THA 1.67 ELI 1845,6 ELZ 30,? ALF 171,46

LAt.R_H DATE MAY E| 1964 FLX_4T TIN[ I M.O0 ARR|VAL DATE NOV 5 1964

HI[LIOC£NTR[C CONIC 0;$YANCE 49T,884

Rb 191.A5 bah -.00 LOL 139.98 Vb 15,859 GAL -.73 AZL 91.90 HC.A 149.30 _k_A 121.4J ECC .23737 INC 2.895J VI 29.424

RP J07.4? LAP Z.?J bOP J19.15 vP 37.Z13 GAP 11,84 aZP 88°98 TAL 18Z.34 TaP 71.64 gca 95.35 APO 151.46 VZ 35.160

RE 111,986 Gb -19.64 GP -4.8| ZAL 99.85 ZAP 11.0.10 [TS 331.79 ZAE 131.57 [TE 183.88 ZAC ?6.33 ETC 161.13 CLP-I?I.33

PLAN[TOCENTRIC CCN|C

C3 15,O91 VHL 3.885 OLA -3.74 RAL 135.8e NAG 636?.6 V[L 11.68Z PTH 2.05 VHP ?.?99 DPA 13.69 RAP 139.91 ECC 1.2A84

INCH AZNYH L_H TXI4_ L'| ?|NE _NJ bat |NJ L(_IG JNJ R? ASC XNJ AZNTH XNJ YtfAE POCST TIM IN| Z bar IN| Z LONG

PO.O0 4 58 J Z033.19 -Jd.80 30.3_ 551.|9 114.41 5 51 55 I435.3 -11.58 Z3.31

90,00 18 0 5£ 4909,Z) 110,76 Z|3.67 333,64 70.30 I? ZZ 21 4309.2 17.69 ZO6.1?

100.00 6 17 57 1778,52 -15.73 10.98 351.7A 115.75 6 47 13 1176.5 -IZ.IA 4.04

I00.00 I? 23 3? 4641,Z3 ZI.?3 193o57 553.25 68.95 18 40 58 4041.2 18.66 186.11

110.00 ? E1 51 1575,45 -IS.Z_ 354,36 550,38 llg.4d ? 48 6 9?5.4 -14,16 547.60

IlO.OO 18 55 5E 4415,08 E4.$Z JTS.Z*Z 556.06 65.Z0 19 49 Z? 5815.1 10.?? 16T.87

DZFrERI[NT|Ab COItRI[CTION6 NIO-COUR!N_ £KECUT|ON ACCURACY ORBIT D[ TERN_NATiON ACCURACY

T0£-I._105 ?RA -.ZtSX TC_-6.0981 8AU J,251_ SG? 51_,5 SGR 41] 17 $65 ]41°0 ST 1955o0 SR 165.8 SS 55Z.1

ROE ,1905 RRA ,O9_1 RE) -,3441 FAU ,02860 RNT ,3189 _ ,_082 RTF .8742 CRT -.9903 CRS .9119 CST -,9566

F0E -,5419 FRA .4477 FC3-1.6405 8SP 16109 SEAl 5149,8 RZ3 ,0193 R13 .8?A3 LSA Z044.9 NSA 158.3 SSA 29.?

DOE 1.3340 MA .1459 8C5 6.1078 FSP -454 $GI 5155.0 SGZ 390.0 THA 1.47 ELI 1975.1 EL2 39.0 ALF 171o82

LAUNCH OAt£ HAY 11 196A FLIGHT TIRE. 170.00 ARR]VAL CATE NOV ? 1964

HELIOCEkYRIC CONIC

RL 151.45 LAL -.OO LOL Z39.98 VL

R_ 107.47 LAP _.SZ L(_P 13Z.50 YP

RC 1?9,855 GL -19.S? GP -4.61ZAL

PLAN_TOCENTR|C CONIC

C3 _5.515 VHL 5.915

LNCff AZNTH LNCH TZN[

90.00 5 ZZ 14

90.00 I6 4 A

100.00 6 AI IO

I00.00 17 Z? 49

110.00 ? 43 54

110.00 18 41 55

O|¢FERENT|AL CCI_RECT|ON$

T0£-|.4194 TRA -.0389 ?C5-8.0796 8AU |.1474

ROE .1964 RRA .JO4Z RE5 -o5_04 FAU .0Z753

FOE -.55?6 FRA .4805 FC5-1,5459 8SP 16470

8DE |.4418 8RA .|115 8C3 6.0886 FSP -46|

0ZSTANCE 505.491

25.798 GAL -.18 AZL 91,96 HCA 257.54 SNA J22.05 ECC .24065 |NC ?.9_59 Vl 29.414

57.180 6AP JZ,15 AZP 89.1] TAL 180.57 TAP 73.12 RCA 92.68 APO 151o43 vZ ]5.160

96.12 ZAP 170.67 £TS 531.54 ZAE 13Z.42 ETE 165.71 ZAC 76.94 ETC 261.63 CLP-1?Z.JZ

ObA -5.11RAL 139.55 RAO 8567.6 VEL 11,69Z PTH Z,06 VNP 7,917 0PA 13.18 RAP 14Z.40 ECC I,ZSZZ

L-1 TIN| |kJ LAT INJ LONG IN| RT ASC IN| AZNTH |NJ TIN1| PO CST TIN IN| Z LAT IN| Z LONG

1993.74 -15.6? Z7,96 355.74 115.04 5 55 28 1593,7 -10.18 21.02

4955.66 2J.60 ZI6,68 557.75 ?I,47 I7 Z6 59 4355.7 19._7 209.07

1739,11 -14.61 8,77 355.27 i16.57 ? 10 9 1159.1 -I0.95 1.89

4685.53 Z2.79 196,44 35?.38 70.11 16 45 54 4085.5 19.87 188.86

154_,?Z -17,11 $52.47 555.88 120.05 6 9 56 94_.7 -12,99 345.?9

4454.67 Z5.42 17?,?6 356.10 66.54 19 55 49 5854.? Z2.00 170,28

NI0-C¢_I,IRS£ EXECUTION ACCURACY O_B[T 0[rERMINA T_ON ACCURACY

SG? 5199.7 $GR 4J5.9 SG3 _40,0 ST 209?.0 SR 291.1 ss 57?._

RRT .Z973 RRF .Z765 RTF .880? CRT -.9643 ORS .913B CST -.9657

6G8 5Z16.3 R23 .0227 R13 .8808 LSA Z186.9 NSA ISZ.3 SSA Z9.3

SGI 5E01.1 SGZ 398.Z ?HA 3.32 ELI 2116.5 EL2 51.0 ALF 172,21

LAUNCH DATE HAY ZJ J964 FbIG_AT ?J14[ ITZ.00 ARR|¥AL DATE NOV 9 1964

HELIOCENTRIC CONIC

NL 151.43 LAb -.00 LOt. 139.98 VL

RP 107.48 LAP Z,�Z LOP 155.75 VP

RC 181.704 GL -19,98 GP -4.45 ZAL

PLAN_TOCENTR;C CONIC

c3 15.694 v_ 3.96_

LNCH AZNTH LN_ ?|/4_ L'_ YJ/4_ IN| LAT

90.00 5 46 38 1956.58 -1_.59

_D,00 16 ? 58 5005,55 ZZ.80

10t[3.O0 ? A 55 |1'04.O8 -13.54

1OO.O0 17 31 Zl A731.18 13._1

110.OO 6 6 ? 151Z.A5 -18.07

JIO.OO _6 47 37 AA99.70 26.51

OJ_FERENT|AL C(_RI[CT|ONS

TOE-J.SE80 TRA .1749 TC5-5.9_DI BAU I.ZSZZ

ROE .Z041RRA .1149 RC5 o,Sill FAU ,0254E

F0E -.56Z9 FRA .5Z5_ _C3-|,40_1 86P 16404

80( 1,5419 SRA .ZO93 8C$ 5.968Z rSP -435

DJSTANC[ 509.072

Z5.738 GAL .39 AZL 93.01HCA 255.79 SI,IA J21.?1 ECC .Z4424 INC 5.0145 VJ 29.424

37.138 GAP IZ.47 AZP 89.16 TAL 178,80 TAP 74.59 RCA 91.96 AP_ 151.44 vZ 55.259

91.54 ZAP 171.63 ITS 319.56 ZA[ 151.A8 ET[ 183.55 ZAC ??.55 [TC 261.15 CLP-ITZ.89

OLA -6.46 RAL |41.90 RAO 656?.6 ¥[L

IN| LCI_ |NJ R? A$C INJ AZN?N |NJ TIRE

Z5,?7 35g.5] 115.57 6 19 IS

Z19,83 Z.D5 7Z.74 17 31 19

6,71 559.03 116.90 ? 33 ]9

199,45 1.69 71.58 16 51 11

550,?4 357.5_ 110.58 8 31ZO

J80.45 .58 67°59 10 2 35

N|0-C(3q_lt_M[ [XI[CuTICIq ACCURACY

SGT 5ZZO,O $GR 419.5 SG3 156.1

RRT ,255_ N_Qtr ._443 RTF .6809

$68 5Z56,8 RZ5 .OZO? RI3 .8805

SG| 5111.0 SGZ 405.6 THA 1.17

11.708 P?H 2.06 V_P 6.085 OPA 11.6! RAP 14A.67 [CC I.Z_83

P_C6Y TIM IN| Z LAT JNJ Z LONG

1350.6 -9.04 15.68

4405.5 20.ZZ 111.1]

I104.1 -9.8] $59,gO

4151.5 21.05 191.74

91_.4 -II.Sg 344.12

5895,? 2},Z4 172.82

C_'81T 0ET(RN|NAT]_N ACCURACY

ST 2215.8 SR 299.5 SS 591.3

CNT °.9756 CRS .9015 CST -.9711

L6A Z_07.8 MSA 150.4 SSA 26.6

ELI 2255.0 CL2 65.Z Air I?Z.48

2105



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964 )

LAUN(H OAI[ NAY 21 1964 FLIGHT Till( 174.00 ARRZVAL 0ATE NOV 11 1964

HELIOCENTRIC CONIC

RL 151.43 LAL -.00 COL Z39.98 vL

RP 107.48 LAP 3.02 LOP 139.00 VP

eC 183.933 GL -19.98 GP -4.Z? Z4L

PLANI[TOC[NTRIC CON|C

C3 16.Z14 VNL 4.0Z7

LNCN AZNTH LNCH TIN(

90,00 6 11 4

90.00 16 lZ ?

100.00 ? 16 41

lO0.OO 17 37 IZ

110.00 8 ZS 15

110o00 18 33 _9

01FF[RENTIAL CCRRECYIONS

T0[-1.64Jl YRA ,3917 TC3-5.8090 8AU 1.2608

RO¢ .2125 RRA .1_46 RC3 -.29OZ FAU .02390

FOr -.5740 FRA .$636 FC3-I.Z?61 8SP 16563

80[ 1.6948 M4 .4IZO BC3 5.818Z FSP o4ZB

DXSTANC[ 314.621

25.679 G4L .98 AZL 93.0? HCA 259.04 SNA 1ZI.37 £CC .248;6 INC 3.0715 VI 29.424

37.096 GAP 12.81AZP 89.42 TAL 177.04 TAP 76.08 RCA 91.15 APO 191,49 VZ 15.Z58

88.35 ZAP 172,36 ITS 32?.38 ZA[ 132.51 [T[ 183.41ZAC 78.19 [TC Z60.69 CLP-173,66

OLA -?.?? R4L J46.48 RAD 6567.6 V[L 11.730 PtH Z.0? VHP 8.Z63 OPA 12.00 RAP 147.33 [CC 1.2668

L-| T|N( 1NJ LAT |NJ LONG |NJ RT ASC ]NJ AZNTH INJ TIN[ _ CST TIN JNJ Z LAT ]NJ Z LONG

1922,29 -Jl.S? 23.?6 3.48 116.02 6 43 ? 1322.3 -?.98 16.91

505Z.85 23.76 223.J1 6.99 74.12 17 36 ZO 4451.6 21.35 215.Z?

1671.94 -12.35 4.83 Z.98 117.36 ? 56 33 1071.9 -8.78 338.09

4?78.Z3 Z4.80 202.59 6.25 ?Z.75 18 56 50 4178.2 22.Z0 194.76

14_5.00 -15,1Z 349.19 1.51 121.03 8 53 8 885.0 -10.09 342.63

4537.94 27.58 183,17 5.1? 68.96 ZO 9 3? 3937.9 24.4? 175.48

N|0-COl,_ [X[CUTION ACCURACY (_61T D[T[RN;NATJON ACCURACY

SOY 5158.9 SC,R 421.0 $63 133.3 ST 1349.5 SR 307.Z SS 606.8

RRt .2LqX) RRF ,2122 RTF .8842 CR/ -.9660 CR6 .8923 CST -.9764

SG8 5175.8 RZ3 .0169 RI3 .8842 LSA 2437.9 NSA 149.$ SSA 17.9

$61 5159.8 SG2 4|1.6 THA 1.01 ILl 2364.3 [L2 78.7 ALF 172.76

_AUN4_H OAT( MAY 21 J_N_4 FLIC_NT YiN_ 176._ ARRIVAL 0AT£ NOV 13 1964

H¢_IOC£NTRIC CONIC

RL 151.43 LAL -.00

RP 107.49 LAP 3,10

RC 189.342 GL -19.87

PLAN(TOC[NTRIC CONIC

C3 16._03 VffL 4,111

LNCH AZNTN LNCN TIN_

_10.00 6 35

90.00 18 16 37

I00.00 T 52 18

100.00 17 42 Z'Z

110.00 8 50 31

i10.00 19 O

01STANCE 510.186

LQ. ¢'39.98 vL 25.611 GAL 1.59 AZL 93.15 HCA 261.19 SXA J11.04 [CC .25244 IN(: 3.127Z vl 29.424

LC4 _' 142.25 VP 37.054 GAP |3.16 AZP 69,58 TAL 175.28 TAP 77.57 RCA 90.49 APC, 151._0 v2 35.256

GP -4.13 ZAL 84.77 ZAP 173.06 (Y$ _24.70 ZA( 132.59 (T[ 183.28 ZAC 78.75 [YC 260.24 CLP-1?4.42

OLA -9.03 RAL 150.09 RAD 6_67.? V£L 11.760 PTH 2,08 VHP 8.A52 OPA 11.3_ RAP 149./6

L-| T|I4( iNJ LAY INJ LCNG iNJ RT 43C INJ AZNTH INJ TIN£ PO CST tin INJ 2 LAY

1891.32 -10.84 21.9tl, 1.84 116.40 ? 6 53 1291.3 -?.01

5|02.(_1 24.65 ZZ6.51 1J.32 ?5.60 17 41 39 4502.7 22.43

1643.11 -11.$4 3,19 ?.13 117,?_ 8 19 41 1043.1 -7.84

4826.12 25.73 205.85 |l.O0 7A.23 19 2 48 4226.1 23.31

1400.84 -14.28 347,84 5.60 121.40 9 14 51 880.6 -JO.O0

4381.17 28.60 189.12 9.9? 70.43 ZO 16 59 3961.2 29.61

OZFF[RENTIAL CCRRECTICNS

T0[*1.7594 TRA .6219 TC3*5.6094 8AU 1.2690

ROE .21_£ RRA .1334 RC3 -.2671 FAU .02246

FOE -.5880 FRA .8018 FC3-1.1504 88P 16721

OO[ 1.?733 NA .6357 8C3 5.8196 FSP -421

MIO-COt)RS[ [xECuTICN ACCURACY

SOT 9296.8 SGR 423.8 SO3 130.5

RRT .1868 RRF .1793 RTF .8889

$68 5313.7 RZ3 .0126 RI_ .8885

$G1 5Z97.4 SO2 416.3 ?HA .86

[CO 1.2762

INJ Z LONG

19.17

218.$4

356.47

197,88

341.33

178.27

OR61T O[T_RN|NATION ACCURACY

ST 2469._ SR 314.8 SS 629.0

CRY -.996J CRS .8843 CST -.9807

LSA 2962.6 NSA 149.S SSA 26.Z

ELi 1488.1 [L2 91.6 ALF 173,04

LAUNCH DAY( NAY Z1 1964 FLIGHY TiN[ 178.00 ARRIVAL C4TE NOV 15 ]964

N[L|_[NTRIC CONIC

RL 191.43 LAL -.00

RP lOT.SO L4_ 3.17

RC 187.132 GL -19.65

PLAI_TOC[NYRIC CONIC

C3 17.781 vNL 4.217

LNCN AZNTN LNCH TI_(

90.00 I 59 19

90.00 16 21 25

lO0.O0 8 15 36

lO0.O0 17 47 49

110.00 9 12 24

|10.00 19 ? 34

OISF[R[NT|AL CC_mRI[CT|_$

r0[-1.6777 TRA .8673 TC3o5.3538 84U 1.2739

ROE .2339 RRA .1414 RC3 -.2423 FAU ,01099

FOE -.9934 FRA .8422 FC3-I.DZI9 8SP 16799

80[ 1.8921 MA .8190 8C3 5.3988 FSP -412

OJSTANC£ 529.613

LOt. 239.98 VL 25.564 GAL 2.23 AZL 93.18 HC& 265.53 $NA 120.72 £CC .25711 INC 3.1911 vl 19.424

LOP 145.50 VP 37.012 GAP 13.53 4ZP 89.75 TAL 173.53 TAP ?9.06 RCA 69.68 APO 151.76 VZ 35.153

GP -4.00 ZAL 61.02 ZAP 173.74 [iS 321.38 ZAE 132.64 [TE 183.25 ZAC ?9.36 ETC 299.81 CLP-l?9.1?

DLA -10.22 RAL 153,70 RAO 6967.7 V[L 11.797 PYH 2.09 VHP 8,634 0PA 10.69 R4P 192.Zl ECC 1.2916

L-i TIM_ |NJ LAT [NJ LO/G INJ RT ASC [NJ AZNTH [NJ TIN[ PC) CST TIN |NJ 2 LAT INJ 2 LONG

1684.08 -9.91 20.39 11.97 116.70 7 30 24 1264.] -6.19 13.63

5193.36 25.46 230.00 16.22 77.16 17 47 18 4553.4 23.44 221.91

181_.00 -10.84 1.76 11.43 118.03 8 42 34 1018.0 -?.01 39_.07

4674.I_I 26.58 209._) 15.92 79.00 ]9 9 4 4274.7 24.3? 201.10

1440.31 -13.93 346.89 9.84 121.69 9 36 21 840.3 -9.24 340.12

4625.13 19.5? 189.28 14.95 72.01 20 24 39 402_.1 26.82 181,16

N|0-C(_JRK (x(CUT_OI ACCURACY OReIT 0[T(RNINATION ACCURACY

9GT 5322.3 $GR 424.9 SO3 127.? ST 2580.0 SR 322.6 SS 637.0

RRT .1_35 RRF .1475 RTF .8923 CRT -.9460 CRS .8763 CST -.9840

SC_ 5339.2 R23 .0098 R13 .8923 LSA 2672.6 NSA 151 .5 SSA 24.8

$61 5321.7 SG2 419.8 THA .71 (LI 2598.1 (L2 103.9 ALF J73.24

LAUNCH OAT[ N4Y 21 1_N_4 rLlr._T TIN_ 180.00 ARRIVAL OAY( NOV 17 1964

N[LIOC[NYRZC CONIC

RL 191.A3 LAL -.00

R_ 107.51 L_P 3.24

RC 18_.902 GL -19.33

PLAN[TOCENTRIC C_4[C

C3 18.S73 V_L 4.344

LNCN AZ_?_ LNC_ 7|N[

• O.O0 ? 12 4?

9O.0O 19 _8 _0

IDO.O0 8 3_ 24

1OO.00 17 53 _4

110.OO 9 33 43

1|0.OO 19 14 43

T0(-2.0023 7RA i.12_3 yC3o5.0852 8AU 1.2792

NO( .2483 /IRA .14_3 R¢3 -.21_? FAU .0i_2

F0[ -.6097 rRA .6815 rC3 -.gO00 8SP 18937

80£ 2.0174 MA 1.1132 8C3 5.0698 rsp -409

DISTANCE 931.D45

LOL _9.98 VL 25._08 GAL 2.90 AZL 93.24 HCA 168.?8 8XA 110.41 (CC .28221 INC 3.2364 vl 29.414

LOP 148.75 VP 39._N_9 GAP 13.93 AZP 89.93 TAL J71.79 TAP 80.57 RC4 86.8_ APO 191.98 v2 39.149

6P -3.88 ZAL 77.33 ZAP 174._ [?$ 317.2S ZA[ 132.70 (T[ 183.04 ZAC ?9.96 [TC 2_9,40 CLP-175.93

OLA -11.34 RAL 157,18 RAO 6567.8 V(L 11.84_ PTH 2.10 VHP 6.889 OPA 9.91 RAP 154.62 (CC 1.3106

L-| Yil_ iNJ _AT INJ LONG lNJ RT ASC 1NJ AZNTH iNJ 71kq_ _ CST TIN |NJ Z LAT INJ 2 LONG

1840.98 -9.10 19.0_ 16.42 118.93 ? 93 28 1241.0 -5.42 12.32

5_04.36 26.i8 135.58 21.Z? 78.81 17 53 19 4604.4 24.37 229.36

1588.98 -10,i8 .38 15.86 118.16 9 9 J 997,0 -6.31 393.90

4923.38 27._5 112.63 21.00 ??,44 19 15 3? 4323.6 29.35 204.40

1423.78 -12,94 345.78 14.21 121.92 9 5T 16 623.8 -6.63 338.34

4869.95 30.48 191.43 20.08 75.68 ZO 32 34 4089,6 27.92 184,19

MJ0-C(_JIQ_rd[ [XI[CuTION ACCURACY ORBI_ D(T[RNINA TJON ACCURACY

SGT 3350.3 $CR 425.1 SO3 IZA.9 St 2681.? SR 330.3 $6 647.7

RRT .119_ _ ,1148 RTF .8968 CRT -.9365 CR6 .6?00 CS? -.9868

$Ge 536?,2 R23 .0069 RI3 .8968 LSA Z??5.1NGA 154.1 SSA 23.3

661 5350.5 $62 422.0 TNA .95 [LJ 2?00.5 [L_ 119.1 ALF 173.41

2104



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19645

LAUNCH 0AT¢ NAY 21 1964 rLxGt_r riME 182.00 ARRIVAL OAr( NOV 19 1964

HELIOC(NTRIC CONIC

RL J51.43 LAL -.00

RP 10?.52 LAP 3,29

RC 190.653 GL -18.93

PLANI[TO(:[NTRIC CONIC

C3 ZO.Z05 VHL 4.495

LNCH AZNTH LN_H FIMI_

90.00 7 AS 53

90.00 16 31 55

100.00 9 0 32

100.00 17 59 3A

I10,00 9 54 29

110.00 19 ZZ 8

0ISTAkC( 536.4Z8

LO¢ Z39.98 VL 25.452 GAL 3.S9 AZL 93.29 HCA ZTZ.OZ SXA JZO.ID (CC .26777 JNC 3.2907 VJ 29.424

LOP ]52.00 VP 56.92? GAP 14.35 AZP 90.1Z TAL 170.06 TAP 82.08 RCA 87.94 APO 152.26 V2 35.245

GP -3.7? ZAL 75.73 ZAP 174.98 [TS 312.06 ZA( 152,?S (T( 182.93 ZAC 80.56 [TC 259.00 CLP-I?6.S8

DLA -12.57 HAL 160.80 RAG 6561.8 V£L 11.899 PTH Z.11VHP 9.100 0PA 9.14 RAP 15?.02 (CC 1.3525

L-i TIIA( |NJ LAF |NJ LONG |NJ R_ ASC INJ AZNTH INJ T|N( PO CST TIN INJ Z LAT _NJ 2 LONG

1822.31 -8.53 18.00 20,98 117.10 8 15 55 1222.3 -4.82 11.27

5255.35 26.60 23?.16 26.44 80.51 17 59 28 4655.4 25.2Z 228.85

15410.35 -9.63 359.82 20.40 118.44 9 28 53 980.3 -5.75 352.9?

49?2.55 28.03 216.11 26.19 79.16 19 22 Z? 4372.5 26.25 Z0?.??

1411.47 -1Z.49 345.10 18.69 122.08 10 I? 59 811.5 -8.17 538.68

4714,Z0 51.Z7 195._ Z5,)5 75.43 20 40 42 4114.2 28.95 197.22

0IFF[RENTIAL COPRECTION$

T0[-2.|302 ?RA 1.3937 TC3-4,7449 8AU 1.2828

RO[ .2808 RRA .1539 RC$ -.1908 FAU .01829

FOE -.8100 FRA .7219 FC3 -.7839 86P I T060

BOE Z,146J BRA J.4022 BC3 4.7488 FSP -398

N|OoCOURS( (XI[CuT|ON ACCURACY CRSJT 0(T[RN|NATION ACCURACY

$GT 5373.? $GR 4_4.6 SG3 122.2 ST 2??2.4 _LR 337.9 SS 656.4

RRT .0852 RRF .01116 RTF .9014 CRT -,9278 CRS .8647 CSY -.9890

SG6 53_0.4 R23 .0044 RI_ ,9014 LSA 2864.6 MSA 15?.4 SSA 21.9

SGI S)?)oB $82 4_._ ?HA .39 [LI 2790.1 (L2 125.3 ALF |?3.54

LAUNCH OATE NAY 21 1964 FLIGHT TXM( 184.{XJ ARRIVAL OAT( NOV 21 1964

HELIOCENTRIC C(_IC

RL 151.43 LAL -.00

RP 1OT.SA LAP 3.3)

RC 192.383 GL -19.45

PLAN_TO¢EMTRIC CONIC

C3 21.812 VHL 4.6?0

LN_H AZNY_ LN_H ?_

90.00 8 ? 29

90.00 16 3Y 32

100.00 9 21 51

100.00 18 5 50

110.00 10 14 Z?

110.00 19 29 43

OIFFER(NTIAL CCN_RI[CT|ON$

T08-2.2597 ?RA 1.9799 ?C3-A.3997 BAU 1.ZB59

ROE .2771RRA .1581RC3 -.1654 FAU .01697

FOE -.8258 FRA .783G FC3 -.6736 BSP 17156

BOE 2.2?8? MA 1.6873 BC3 4.4028 FSP -391

D/S?Al_( 5A1.754

LOt. 239.98 VL 25.398 GAL 4.33 AZL 93.35 J'_,4 275,27 StAA 119.80 [CC .27384 INC 3.3451 VJ 29.A24

LOP 155.25 VP 36.885 GAP 14.79 AZP 90.31 TAL 168.34 TAP 85.61 RCA 86.99 APO 152.60 v2 35.240

GP -5.67 ZAL ?0.25 ZAP 175.52 (TS 305.A8 ZA[ 152.79 [T( 182.83 ZAC 81.16 (?C 256,65 CLP-I??.44

OLA -15.52 RAL 164.26 RA0 656?,9 VEL 11.966 P?H 2.13 VHP 9.349 OPA 8.33 RAP 159.41ECC 1._590

L-I ?|14( _NJ LAY |NJ LONG |NJ RT ASC |NJ AZNTH |NJ T|IAE PO CST TIM INJ 2 LAT INJ Z LONG

1808.35 -8.09 17.Z0 25.62 1|?.25 8 5? 56 1208.5 -4,38 10.49

5306.07 27.32 Z40.?8 31,69 8_.26 18 5 58 4706.1 25.9? 232.38

IS_8.32 -9.23 558.94 25,01 1J8.56 9 47 59 968.3 -5.35 552.5|

5021.30 28.60 219.62 31.47 80,92 19 29 51 4421.5 27.05 211.16

140_.58 -12.21 344.6? 23.24 122.18 10 57 51 803,6 -T,ST 338.Z6

4758,83 31.99 198.94 50.72 77.24 20 49 1 4158.8 29.90 190,35

M|0-CC¢/R_[ (XECUTION ACCURACY ORBIT OET[RNINATION ACCURACY

SOT 5390.? $C,R A25.3 8&3 119.5 ST 2846.8 5R _45.2 $S 662.6

RR? .0502 RRf" .0481RTF .9059 CRT -.9198 CRS .8602 CST -.9908

SG6 5407,3 R25 .002A R15 .9059 LSA 2938.8 NSA 161.1 SSA 20.5

981 5590.7 SG2 422.7 THA .25 ELl 2_64.5 [LZ 134.6 ALF 175.62

LAUNCH OaT[ NAY Zl 1984 FLIGHt TIN( 188.00 ARRIVAL OAT( NOV 23 1964

HELIOCENTRIC CONIC

RL 151.43 kAk -.00

RP 107.55 LAP 5.36

RC 194.094 GL *17.90

PLA_TOCENTR]C CONIC

C5 25.?50 VHL 4,871

LNCH AZNTH LNCH TINI[

90.00 8 28 24

90.00 18 45 28

100.00 9 42 12

100.00 18 lZ 19

110.00 10 33 34

110.O0 19 3? 28

0|5TANC( 547,015

LOL 239.98 VL Z5.$45 GAL _.09 AZL 95.40 HCA 278.51 SNA

LOP 158.50 VP 36.842 GAP 15,Z? AZP 90.50 TAL 166.64 TAP

GP -5.59 ZAL 66.95 ZAP 175.99 ETS 29?.1? ZA( 132.82 (T(

119.51CCC .28047 [NC 5.4001 vl 29.424

8_.15 RCA 65.99 APO 155.02 VZ $5.234

182.75 ZAC 8|.77 [TC Z58.28 CLP-|?8.i9

OLA -14.17 RAL ]87.62 RA0 6568.0 vEL 1Z.046 PTH Z.15 VHP 9.617 0PA 7.50

L-I TaM( INJ LAT |NJ LONG INJ RT ASC IMJ AZNTM [NJ T|M( PC) CST TIN

1799,1? -T.81 16.611 50.31 11?.31 8 $8 Z3 1199.2

5558.22 27.75 244.40 36.99 BA.02 18 12 42 4756.2

|_61.04 -9.00 558.53 29.6? 118.65 10 8 13 961,0

5089.59 29.07 223.14 36.81 82.71 19 36 48 4469.6

1400.15 -12.08 344.48 27.85 122.22 10 56 54 800.2

4903,24 32,81 20Zo25 18,15 79.1Z 20 57 29 4203.2

DIFFERENTIAL CC_R(CTIONS

T0(-2.$891 TRA 1.9844 TC3-A.0565 8AU 1.2814

RO( ,2952 RRA .160? RC5 -.1410 FAU .01565

FOE -.6342 FRA ,8076 FC5 -.5709 89P 17180

80( t. AO?3 BRA J.9909 8C3 4.0390 F_P -_L8Z

RAP )61.77 CCC 1.5905

INJ Z LAY INJ 2 LONG

-4.09 9.97

26.61 235.91

-5.11 351.90

Z7.78 214.58

-7.74 559.08

30.76 193.52

CI_81T DETERMINATION ACCURACY

ST 2903.7 SR 352.1 SS 666.5

CRT -.91_4 CRS .8560 CST -.992Z

LSA 2995.3 NSA 165.2 SSA 19.2

ELJ 2921.5 EL2 143.2 ALF 173.67

Mi0-COUR$( EXI[CuTI_ ACCURACY

SGT 5399.8 SGR 421.3 SG5 116.?

RRT .0150 RRF .0149 RTF .9104

8GB 5416,Z R23 .0012 R13 .9104

301 5399.8 8GZ AZJ.Z ?_A .07

LAUNCH OAT[ NAY Zl 1954 FLIGHT TIN( 188.00 ARRIVAL OAT[ NOV 25 1964

HELIOCENTRIC CONIC

RL 15J.d3 LAL -,00

RP 107.57 LaP 3.38

RC 195.784 GL -I?,_k_

PLaN(TOCENTR|C CONIC

C3 28.008 VHL 5.100

LNCH AZM?H LI_K_H TIM(

90.00 8 48 15

90.00 18 49 )4

]OO,O0 10 J _9

100.00 18 18 59

I10,00 iO 51 41

110.00 19 A5 16

OISTANC( 552.ZO0

LOt. 23_,98 VL 25.Ztlz GAL 5.90 AZL 93.46 HCA 281.75 SNA 119.22 £CC .ZS??Z

LOP 181.75 VP 36.800 GAP 15.79 AZP 90.70 TAL 164.96 TAP 96.71RCA 84.92

GP -3.50 ZAL 63.$2 ZAP 176.33 ET$ 286.99 ZA[ 132.85 (T[ 18_.84 ZAC 82.37

OLA -14.95 RAL 1'/'O.87 RA0 65M.I VEL 12.140 PTH 2.18 VMP 9.906 0PA 6.65

L-| TIN( INJ LAT lNJ LOIG |NJ RT ASC |NJ AZ_TH |MJ T|M( P_ CST TIM

i794.92 °7.87 16.44 35,02 117.34 9 18 8 1194.9

5405.99 28.03 247.90 42.51 85.79 18 19 40 4805.6

1558.53 -8.92 3_8.39 34.35 118.65 JO 27 Z? 958.5

5117.21 29.43 226.63 42.18 84.52 19 44 17 4517.2

|401.25 -12.|2 _44.54 32.44 122.21 11 15 5 801.2

4847.26 33.12 205.58 41.63 81.02 21 6 5 4247.5

01Fr[RENTIAL CGItR(CT|ONS

?0[-Z.9_40 ?R4 Z._028 ?¢3-3.6741 8AU 1.Z783

no( .3150 RRA .1616 RC3 *.1185 FAU .01442

FOE -.8441 fRA .8519 FC3 -.4901 85P I7265

80E Z,5A36 BRA 2.3084 8C3 3.8?65 rSP -375

NI0-COu_$( £X(CUTION ACCURACY

S_T 540_.0 SGR 418.5 903 114.1

RRT o.0213 RRF -.0197 RTK .9153

88(! 5425.2 R23 .0001 R13 -.9153

SGJ 5409,0 SGZ 418.4 THA 179.90

_NC 5.4560 v! Z9.424

APO 153.52 vZ 35.228

(TC 25?.95 CLP-|?8.95

RAP 164.12 (CC 1,4280

INJ 2 LAT INJ Z LONG

-5.95 9.?4

Z?.15 239.42

-5,02 35J.77

28.56 217.99

-?.79 538,14

31.53 J96.72

ORBIT 0(T(RN|NATION ACCURACY

8T 2949,4 8R 358.4 _3 689.8

CRT -.90GZ CRS .8534 CST -.9954

LSA 3040.9 NSA 189.0 SSA 18,0

[LI 2967.3 £L2 IS0,6 ALr 173.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH 0AYE HAY 21 1964 FLIGHT TIN( 190.00 4RR|VAL 0ATE NOV Z? 1964

H[LIOC[NTRJC CONIC

RL 161,43 LAL -.DO

RP 101.60 LAP 3.$9

RC 297,452 GL -|6.86

PLAN(TOC[NTR|C C_lC

C3 ZR.?0! VN¢ 9.357

LNCH AZNTH LH_N TIN(

90.00 9 6 50

_.00 16 55 $5

I00.00 10 19 36

100.00 IJ 25 51

110,00 I! 6 43

I10.00 19 53 JO

0/STANC( 55?.298

LOt. 231.96 VL 25.240 GAL 6.76 AZL 93.51 HCA Z84.99 SNA JJ6.94 ECC .29566 INC 3.5152 vl 29.4Z4

LOP |65,00 VP 36,751 GAP 16,33 AZP 00,91 TAL 163.30 TAP 68.29 RCA 85.?? APO 154.11 VZ $5.ZZO

GP -3.42 ZAL 60.53 ZAP |?8,56 (YS Z74.73 ZAE 132.66 [TE 182.55 ZAC 82.9? [TC Z5?.65 CLP-]?9*?2

DLA -15.1_) RAL |74,00 RAG 65_.2 V(L |2,25J PTH Z.2D vHP 10.220 OPA 5.??

L-I TIN( IN| LAY IN| LC_G IN| RT ASC IHJ AZHTN IN| TIN( PO CST Tf#

1795,55 -?.69 16.47 39.?3 117.34 9 36 45 1195.6

5453.16 28.22 251.S0 47.63 87.55 18 26 49 4654.0

|560.77 -8.91 356.52 39,03 118.63 10 45 36 960.9

5|93,97 Z6.69 230._ 47.55 86.52 19 51 55 4564.0

1406.77 -12.5Z 544.65 57.04 122.14 13 32 12 606.9

4890.74 55.54 Z06.9| 47.|2 82.95 21 14 4| 4290.7

OIFF(R(NTIAL CGq'R[CTION41 HJD-COuRS_ EXECUTION ACCURACY

TO(-2.6615 TRA 2.6396 TC5-3.5140 6AU 1,2?Z1 SG1 5413.0 SGR 4l$.! SG5 111.6

RD£ .$364 RRA ,leO6 RC5 -.0973 FAU .01522 RRT *.0584 RRI r -,0546 RTF .9204

r0( -.6542 FRA .6tNm5 FC3 -.5_19 BSP 17556 SGO 5428.9 R25 ,IX106 Rl3 -,9104

80( 2,6627 MA 2.6445 SC5 3.5154 FSP -_ _1 5415.1 _2 4|4.4 THA |79.74

RAP 166.44 (CO 1.4723

|NJ Z LAT IN| 2 L_G

-).97 9.??

27.58 _42.9D

-5.10 331.89

28.86 221.$8

-?.99 336.43

32.20 199.93

(_BIT 0(Y(_IINAT1ON ACCURACY

ST 2961.1 SR 363.9 66 672.D

CRT -.9008 CRS .8514 CSY -.9944

L$A 5072,6 NSA I72.5 $SA 17.0

ILl 2999,1 (L2 157.1ALF 175.?i

LAUmK'H DAT( MAY 2l I_HI4 FLIGHT TIN( 192.00 ARR|VAL O4Y( NOV 29 1964

H(LIC_(HTRIC C(:NIC DISTAIn( 562.294

RL 191.43 LAL -.iX) LOt. _9,96 VL 25.1_0 GAL ?.6? AZL 95,57 HCA 288.23 ,$NA

RP 107.62 LAP 3.59 LOP IN,Z4 VP 56.7| 6 GAP 16.9_ AZP 91 .lZ TAL 161o67 TAP

RC 199.099 GL -I3.99 GP -3.36 ZAL 5?.eO ZAP |?6.6| [TS 261.47 ZA[ |52.66 (T(

PLAN(TOC(NTRI( C_|C

C3 31,175 VHL 5.646 0LA -15,17 RAL |77,D0 RAO 656O.3 V(L JZ,5?9 PTH Z.25 vHP |0.56J 0PA 4,86 RAP 166.74 [CC 1,5246

LNCM AZNYff LNCff TIN( L-J Y|l_ |NJ LAT IN| L_G IN| RT ASC IN| AZNTH IN| TIN( PO CST TIN IN| 2 LAT IN| 2 LONG

• D.O0 9 24 lJ |_0,96 -7.66 16.76 44.40 117.29 9 54 J2 1201.0 -4.14 10,07

90.00 17 2 El 5SOl,l? 26.5| 254,95 52,92 89.28 18 34 9 4901.2 2?.91 246,31

100.OO 10 56 29 I567.64 -9.21 $56.g0 45.68 1J6.56 l| Z 3? 967.6 -5.33 33Z.27

IOO.OO 16 51 51 5ZO9,12 29.84 255,48 52.88 88.10 19 59 40 4609.? 29.25 224.72

110,O0 11 24 45 1416,5? -IE.M 345.30 4J.6E lZZ.OJ l| 48 19 816.6 -8.36 338.95

110.O0 20 I 7 4955.55 55.84 212.21 52.59 84,88 21 23 ZO 4333.6 32,77 203.14

O|FFER(NTIAL CCRR[CT/QN6 HIO-C_JR_[ (X(CUTIOi ACCURACY GIWBIT O(?(RN|NATION ACCURACY

TO[-2,OO10 TRA 2.9931 TC5-2,96|| 6AU 1.2625 6GT 5410.6 6GR 411.0 663 J09.0 ST 2999,6 SR 368.5 S6 6?3.9

ROE .3596 RR4 .|574 Re3 -.0?66 FAU .01205 RRT -.0961 RRf" -,0906 RTF .9255 CRT -.8961 CRS .8500 CST -.9952

FOE -.6646 FRA ,946O FC5 -,5275 BSP |?|79 SG6 5426.2 R25 ,DOI2 R13 -.9255 LSA 3090,4 NSA 175.5 6SA 16,0

80[ 2.6240 MA 2,9992 8C5 2.9f21FSP -562 SC1 54]0.8 662 409.| THA 179.58 [L| 3016,8 EL2 16Z.6 ALF 173.70

l|8.67 (CC .30457 |NC 3.5722 vl 29.424

69,90 RCA 82.55 APO 154.79 VZ 35.215

102,47 ZAC 63.5? £TC 257,37 CLP J79.50

LAUNCH DAY( RAY 2l 1964 FLIGHT T|NI[ 194.00 ARRIVAL DAY( 0[C 1 1964

H(L|OC[NTR|C CONIC

RL 13|.43 LAL -.00 LOL 239.96 VL

RP lOT.64 LAP 3.36 LOP 171.49 YP

RC Z00.724 GL -_5,30 OP -3.29 ZAL

PLAN_TOC(HTRIC CONIC

C3 35.612 VNL S.96R

LNCH AZNTff LN_ff ?IN_

90.00 6 40 13

90.00 l? 9 1I

100.00 10 52 6

lO0.OO 16 39 5?

110.00 |1 )9 32

110.00 ZO 9 3

OIFF(RENTIAL C_q'R[CTION6

T0[o2.9427 TRA 5,3774 TC5-Z,6192 8AU 1.2475

RO( .3646 lIRA .15|9 lC3 -,0625 FAU .010115

r0( -.6?50 FRA .9_Z FC5 -.2658 6SP 17356

80( 2.96?? MA 3,3606 8C3 2.6199 FSP -352

OISTANC( 567.172

25.|40 G4L 6.63 AZL 93.63 PICA 291.47 SMA 118,40 (CC .31393 INC 3.6333 VI 29.424

33.6?4 GAP 17.56 AZP 91.33 TAL 160.0? TAP 91._4 RC4 9|,23 APO 155.58 VZ 35.204

54.62 ZAP 176,46 [TS 246.39 ZA( 132.84 (T( 192,38 ZLC 94.16 (TO 257.1! CLP 1?6.71

0LA -16.66 RAL 179.85 RAO 6568.4 V(L 12.529 PTH _.27 vHP 10,953 OPA 3.98 RAP 1?1.02 (CC 1,5661

L-I TIN( IHJ LAY IHJ LONG IN| RT ASC |NJ AZNTH IN| TIM( PO CST T|N IN| Z LAY ]NJ 2 LONG

1610.97 -6,17 1?.35 49.04 liT.Z] |0 |0 24 1211,0 -4.46 10.64

554?.06 26._0 258.51 58.16 90.96 |8 41 38 4947.1 78.14 249.65

1576.94 -9.56 359.54 48,29 118.45 11 18 27 9?8.9 -5.71 352.90

5234.54 29,69 2)6.79 5_,]? 99.84 ZO ? 32 4654.3 29.55 228.00

|430.45 -13.16 346.13 46.|5 J2|.63 |Z 3 ZZ 630.5 -8.88 359.69

49?5.59 34.05 215,45 59.05 86.8l 2l 31 59 4375.6 33,23 2D6.33

HZD-¢(_t_'SI[ [X(CUTION ACCURACY ORBIT O(T_RNINATION ACCURACY

SGT 3404.7 6_ 406.3 SG3 106.6 ST _O03.? SR 3?2.1 $6 6?4.8

RRT -.1542 lilt? r -.1264 RTF .9506 CRY -.8916 CR6 .9466 CST -.9959

$G_ 5419.9 R25 ,0006 R|3 -,9506 LSA 3095.6 NSA |76.4 SSA 15.1

361 5403.0 6G2 402.6 THA 179.42 (L| _22,1 (42 /67.3 ALF 173.68

LAUf_H DATE HAY 21 I_HS4 FLIGHT ?IN( I9t_.00 ARRIVAL OAT( OEC 3 1964

I'I(LIO([NTRIC CONIC

RL 151.43 LAL -.DO LOt. _9,9_ VL

RP |O?.67 LAP 5.34 LOP |74.?) YP

RC 202.32? G_ -14.61 G@ -3,24 ZAL

PLAN(TOCEN?RI¢ C(_ilC

C3 40.012 _ 6.5_3

LNCH AZNTH LN_H ?|N_

90.00 9 54 33

90.00 17 16 2

IO0.00 II 6 _9

1OO.00 I_ 47 9

110.00 |J 35 IJ

1|0,00 _O It 5?

OIFF(R_NTIAL CMI_CT|CN6

T0[-3.09,20 TRA 5.7774 YC5-_,2_5 6AU 1.E_97

RO( .4J09 _A ,1440 RC5 -.04_4 FAU .00_75

FO[ -.46?4 FRA 1.0556 FC5 -,_106 8SP 1?3_Hi

60( 3.1162 MA 3.76OI _C5 E._966 FSP -346

OISTANC( 571._|0

25.O_1 GAL 9,64 AZL 93.?0 HCA 294,71 SNA 118,J5 (CC .32446 IHC 3.69?2 Vl 79.424

_.6_E GAP 18,26 AZP 9|,55 TAL 13_.51 TAP 95,22 RCA 79.8| APO 156.48 V2 35.195

52._I ZAP |7_.|5 (TS _56,67 ZA( 132.60 (T( |82°31 ZAC 94,75 (TC 236.87 CLP 177.90

OLA -17.06 RAL 162.53 RAO 636O,3 V[L |_.704 P?H 2,3| VHP 11,340 OPA 3.06 RAP 173,27 [CC 1.6565

L-I T|N( |NJ LAY ZNJ L_NG IN| RT ASC ZNJ AZI4TH |NJ T|N( f_)CSY TIN IN| 2 LAT IN| 2 LONG

16E3.$7 -6.62 18.J7 35.60 117.O8 |0 25 Z0 |225.4 "4.92 ]1.45

3391,34 26.21 E61.36 65,3! 92.59 |8 49 |4 4991.5 28,27 252.90

1364.45 -10.09 .42 52.63 1|8,29 II 55 3 994.5 -3.22 353.76

3_e_?.69 29,66 _dO,OI 65.58 91.54 Z0 13 2? 4697.7 29.?5 23| .2J

|446,|9 -13.61 54?.|5 50.63 121.36 IZ l? J9 848.2 -9,93 340.64

_016,75 _|,16 _|6,69 63.59 _6.?0 2| 40 34 4416.? 33,6_ 20R.49

MZ0-C_S_ (XECu?Z(:N ACC_ACY CRSI? OC?(RNINA?|ON ACCURACY

S6T $5_3.] 66_ 40_.1 SG3 10A.2 ST 5000.? SR 3?4.5 SS 6??.0

RRT -,1736 RRI r -.1656 RTF .9339 CRY -.8865 ORS .8463 CST -.9965

5409.9 R23 .0005 RJ3 -.9559 LSA 5093.6 NSA 160.3 $$A J4.3

$G| 3593,3 $GZ 39_.0 ?HA 179.26 (L1 3019.2 (L2 170.8 ALF 173.65

Z106



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT[ HAY Zl 1964 FLIGHT TIN( 198.00 ARRIVAL 04 T| 0[C S 1964

H[LIOCENTRIC COQIIC

RL 151.45 LAL -,OO LOt. Z39.98 VL

RP 107.70 LAP 3,33 L_ 177.97 VP

R¢ 103.907 GL -13.90 GP -3.18 ZAL

PLAN_TO([N?RIC CONIC

C3 4S.197 VHL 8.7_3

LNCH 4ZHTH LNCH TIN_

90.00 10 a IS

O0.D0 17 13 O

IO0.O0 11 19 33

100.00 le 54 Zg

110.00 IZ 5 AO

llO,OO Z0 14 47

01FF[RENTIAL C(_qR[CT|(_N$

rO£-$.E463 TRA 4.ZO41 TC$-1.9964 8AU I.ZO6S

RO( .4397 RRA .1333 Re3 -.036Q fAU .OOR?Z

FD[ -.7010 FRA I,I116 FC3 -.16SO 837 174Z3

80£ 3.1758 MA 4.ZO61 8C3 1.9967 FSP -339

01STANCE 576.481

15.044 GAL |0.77 AZL 93.76 HCA Z97.94 .SNA |i?,90 [CC .3360? ZNC 3.7643 Vl 19.414

$6.5110 GAP 19.01 AZP 91.77 TAL IS7.00 TAP 94.94 RCA 76.18 APO IS?.5Z VZ 35.186

49,77 ZAP 175._1 ITS Z86.88 ZA[ 138,73 [TE 168,Z3 ZAC 83.34 [TC 836.6? CLP 1??.08

OLA -17.3R RAL 165.10 RAG 65M.7 V[L |8.906 PTH Z.6S VHP 11.787 OPA 8.14 RAP 175.49 [CC 1.7438

L-1 TIM| IN| LAT IN| LONG |NJ RT A$C |NJ AZNTH |NJ TINF. PO C$T TIN |NJ Z LAT IN| Z LONG

1643.g0 -9.19 19.Z3 58.09 116.90 10 39 0 1843.9 -3.31 11.49

5634.43 88.04 164.69 68.36 94.15 18 36 54 3034.4 88.38 236.03

I#13.91 -10.71 1.3+ 57.Z9 118.08 I! 46 Z7 1013.9 -6.87 334,84

3339.66 89.74 243.13 +_.49 93.|7 80 83 84 4739.7 29.86 834.33

1469.41 -14.57 348.31 S3,04 18].27 12 30 9 869.4 -1O.$Z 341.79

3036.91 34.18 121o63 66.66 90.56 Z1 49 4 4456.9 33.66 218.39

N|0-CC_R8_ [XI[CUT|ON ACCURACY ORBIT DETERMINATION ACCUR4CY

SG7 53|1.0 SG41 393.5 SG3 101.9 S? Z988.2 SR $75.6 S8 6?9.8

RRT -.2141 RRF -.Z0ZI RTF .9414 CRT -.6837 CR5 .8464 CST *.99?0

$GB 3395.$ RZ3 -,0004 RI3 -.9414 LSA 3088.1HSA 161.5 SSA 13.6

$61 338J.6 6GZ 3416.2 ?HA 179.09 [11 _OD6.7 EL2 173.3 ALF 173.63

LAUNCH OAT[ NAY 81 1964 FL;_T T|I_ Z00.00 ARRIVAL 0AT[ DEC ? 1964

HELIO(:ENTRIC CONIC

RL Z_1,43 LAL -.OO

mp 107,73 LAP 3.2R

RC 203.466 GL -13.20

PLAN[TOCENTRJC CONIC

C3 31.319 VHL ?.164

LNCH AZ_TH LNCH ?Zl_

90.DO 10 ZO 17

90,00 17 30 3

JOO.O0 JJ 3J ZD

IOO.00 19 1 41

110.00 18 17 O

110.00 Z0 32 30

OlFFEREN?IAL C(_R[CTION$

?D[-).40T| TRA 4.6991 ?C3-|.7130 8AU !.1768

RO[ .46?9 RRA ,1196 RC3 -.0269 FAU .00749

F0[ -.7181FRA !.!740 FC3 -.1284 BSP 17426

80[ 3.4363 BRA 4.6606 Be3 !.7158 rSP -332

01STANCE S80.833

LOL. Z6R.RR VL Z4.99R GAL 11.95 AZL 93.84 _A 301.18 .}HA 117.65 £CC .34891 INC 3.8339 vl 29.424

LOP 181.81 vP 36.549 GAP 19.86 AZP 91.99 TAL 135.54 TAP 96.72 RCA 76.60 APO 138.71 V8 33.176

GP -3.13 ZAL 47.49 ZAP 175.09 ET$ 218.98 ZA[ 138,63 ET[ 168.16 ZAC 83,91 [TC 236.48 CLP 176.82

0LA -17.63 RAL 187.4_ RA0 63611.9 V[L 13.|41PTH Z.40 VHP 11.181 0PA 1.Z2 RAP |??.69 ECC 1.8446

L-! TIN_ IN| LA? |NJ LONG |NJ RT ASC IN| AzNrH |NJ T|lV_ PO C$? TiN IN| 2 LAT IN| Z LONG

1866.Z4 -9.88 _0.31 62.48 116.67 10 31 23 1Z66.8 -6.18 13.73

367S.63 27.80 Z67.M 73.19 95.65 19 4 39 5073.6 28.19 859.03

1636.97 -1J.A4 2+_4 $1.66 117.80 ]J 38 37 I037.0 -7.63 336.13

5380.14 29.53 846.12 73.47 94.74 ZO 31ZJ 4760.1 89.69 837.33

1493._0 -13.43 349.69 59.35 110.89 IZ 41 34 893.9 -11.ZZ 343.11

5095.97 34.11 224.87 73.80 98.36 Zl 37 26 4496.0 34.06 813.63

N|0-COU_[ [X[CUT|CIN ACCURACY ORBIT OETERNINATION ACCURACY

SGT 9361.| $GR 389.3 3G3 99.7 ST 2967.9 }R 375,4 SS 683.9

RRT -._532 RRF -.2414 RTF .9468 CRT -.8833 CRS .6489 CST -.9974

668 5376.2 R23 -.OOlS R13 -.9468 L$A 3063.3 NSA 181 .9 534 12.8

SGI 5363.0 $GZ 376.4 THA 176.93 ELI 2986.5 EL2 J74.? ALF J73.60

LAUNCH OJT[ NAY ZI 1964 FLIGHT TIN| 808.00 ARRIVAL 0ATE 0[C 9 1964

H[LIO(ENTRIC CONIC

RL 161.43 LAL -.00 LOt. 839.98 VL

RP I07.76 LAP 3.23 LOP 184,49 VP

RC ZOT.OOZ GL -IZ.51 GP -3.09 ZAL

PLAt_.TO_ENTRIC CONIC

C3 38,370 VHL 7.653

LNCN AZNTH LNCH T|lq[

90.00 10 30 97

80.00 17 37 9

IO0,00 11 41 30

I00.00 19 8 57

110.00 lZ 17 10

110.00 ZO 40 6

OIFFER(NTIAL C(_EII_CT|ONS

T0[-3.574Z YRA 5,14_0 TC3-1.4529 6AU 1.1377

e0E ,4983 RR4 .1026 RC3 -,0|92 FAU ,00631

F0[ -.?6ZZ FRA 1.2483 VC3 -.0_34 6SP 17346

60[ 3.6086 6RA 5.15OO BC3 !.4530 FSP -324

0ISTANCE 584.98?

84.931 GAL 13.23 AZL 93.91HC4 304.41 }HA 117.4Z ECC .36314 INC 3.9184 Vl 19.424

36.50J GAP 80.79 AZP 98.81 TAL 154.16 TAP 98.36 RCA ?4.?8 470 160.06 VZ 35.166

45.37 ZAP ]74.41 [76 818.68 ZA[ 138.50 ETE 188.06 ZAC 86.48 [TC 856.38 CLP 175.34

0LA -17.a0 RAL 189.78 RA06569.1VEL 13.414 PTH Z.45 VHP 18.887 0PA .30 RAP 179.84 ECC 1.9639

L-1 TIM| IN| LAT IN| LONG |NJ RT AsC IN| AZNTH |NJ TZI_[ PO C$T TIN IN| 2 LAT IN| Z LONG

JSRZ.07 -|0.66 ZZ,OJ 66.78 J16.39 J1 Z 29 1292.1 -7.03 13.21

5714.99 27.50 870.58 76.08 97.01 19 18 24 5115.0 28.19 _61.92

1663.33 -18.88 4.36 65.91 I]7,47 18 9 33 1063.3 -8.50 357.60

5418.96 29.30 248.98 78.31 96.81 20 39 16 4819.0 29.85 Z40.ZZ

1921.26 -16.3R 351.14 63.57 120.43 18 58 31 921.3 -IZ.82 344.61

3133.77 33.97 ZZ7.8Z ?8.8| 94.10 2Z 5 40 4333.8 34.16 218.38

M|O*COt_E: [X[CUTION ACCURACY ORBIT 0[TERMINATION ACCURACY

SGT 5338.3 5GR 382.8 SG_ 97.6 ST 2939.4 SR 373.8 6s 686.9

RRT -.8967 RRF o.8811RTF .9581 CRT -.6616 CR$ .8483 C87 -.9978

6C, B 3351.0 R23 -.0016 R13 -.9521 LSA 3036.6 _SA 181 .6 SSA IZ.Z

SGI 5339.5 SG2 365.5 P_A 176.78 ELI Z957.9 £LZ 175.3 4LF 173.58

LAUNCH OAT[ NAY Zl I H4 FLIGHT ?|141[ Z04.IX) ARRiV4L 0ATE 0EC II 1964

HE_IOC[NTRIC CONIC

RL 131.43 LAL -,OO

RP iO?.RO LAP 3.16

RC 206.317 GL -11.62

PLANI_TOC[NTR|C CONJ_

C3 67.191 VHL 8.197

LNCH AZNTH LkK_H TIN(

_O.O0 10 40 16

9_.OO 17 44 17

100.00 11 31 3

100.00 19 16 11

IlO.O0 12 36 I_

110.00 2'0 47 3_

0I$TANC[ 588.8_0

L_,. L_9,98 VL 84,909 GAL 14.62 AZL 93.99 HCA 2_37.64 S_A 117.19 ECC ,37898 INC 3.9949 vl 89.484

LOP 167,_ VP _.4_ GAP Zl,81 AZP 92.44 TAL 158,83 TAP 100.49 RCA 78.78 APO 161.61 V2 35.155

GP -3.03 ZAL 45.4_ ZAP 173.64 ITS Z07.63 ZAE 132,33 [TE 188.01ZAC 87.03 [TC 256.19 CLP 174.42

OLA -17,91RAL 191.78 RAO 6569.3 V_L 13,731PTH Z.51VHP 13.435 0PA -.61 RAP 181,96 ECC 8.1038

L-I T|N[ IN| LAT |NJ LONG |NJ RT A$C IN| AZMTH ZNJ T|I4E PO CST TIN IN| Z LAT ZNJ Z LONG

1921.08 -11.54 23.69 70.89 116.04 11 IZ 17 1321.1 -7.94 16.86

5752.3_ 27.16 173.ZO 61.?0 98.33 19 _ 9 3152.3 28.03 _64.64

169Z,66 -13.|9 6.03 ?0.0_ 117.07 12 19 16 I091.7 -9.46 359.Z_

3453.97 E8.99 851.69 81.99 97.61 ZO 4? 7 ,656.0 19.7, 141.97

1551.25 -17.40 351._H_ 67.68 119.90 13 Z 3 951.8 -13.30 346.86

5170.15 33.75 Z_0.(_4 _3.64 95.73 21 13 43 4670.1 34.J8 _2J.48

ORA|T 0E?ERNIN4TION ACCURACY

ST 1907.6 SR 371.0 $$ 696.6

CRT -.8806 ORS .8310 CST -.9981

LSA 3007.4 NSA 180,3 $64 11.3

ELJ 2926.0 EL2 174.7 ALF J73.37

0/_r[R[N?IAL CCRIIRCT|ON$

Y0[-3.73_0 ?RA 3.6?06 r¢3-1,2151 8_u I.ORI$

RO[ .5301RRA .0621RC3 -.0133 FAU .00315

rOE -.7917 FRA 1.3153 FC3 -.0663 8SP 17340

8DE 3+?922 MA 3.67JZ BC3 1.2131 F$P -3J9

N|0-COUR_ [)©[CUTION ACCURACY

SG? 5311.Z $C,_ 376.0 $63 95.S

RRT -.3395 RRIr -.32_3 RTF .9573

$50 53_4.5 R23 -.0042 RI3 -.9575

S_1 33|Z,7 S_Z 353,6 TNA 17_.62

1107



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964)

LAUNCH OAT[ MAY 21 1964 FL|G4_Y T|NE Z06.00

H[L/OCENTR/C CCmIC 0ZSTA_[ 592.317

RL 151,43 LAL -.00 LOt. 139.94 VL 24.467 GAL I6.14 AZL 94.08 HCA 310.86 SHA

RP 107.85 LAP 3.09 LOP 1tK).91 VP )G.4Za GAP 21.96 AZP 9Z.U TAL 151.64 TAP

RC 110.010 GL o11.15 GP -).Ol ZAL 41.64 ZAP 171,?9 [T$ Z03.51 ZA[ I)Z.10 [T[

PLANETOC(NTRIC CONIC

¢$ ?7.488 VHL e.e03 0LA -17.95 RAL 198.87 NAO 6569.5 V[L 14.101PTH Z.57 VNP

LNCH AZNYH LNCH T|I_ L-I TIN( |NJ LAT

90.00 10 48 II J952.91 -11.46

80.00 17 91 29 5797.44 Z6.79

IO0.O0 II 59 I 17E4.65 -14.17

100.00 19 Z) 11 5480.95 28.65

110.00 IT 44 4 15#3.47 -1#.49

110.00 ZO 54 47 5104,88 33.48

01FF[R[NYlAL CORR£CT|_4_

70[-3.9483 TRA 6.2)2] TC] -.99R] BAU 1.0$4Z

RO£ .5832 R/_A .0577 RC3 -.0049 f_J .00391

FO( -.7738 FRA J.3953 FC) -.0436 8_ J7314

BD[ ),9883 IBRA 6,Z)15 8C) .89R3 FSP -)IZ

LAONCH DATE NAY Zl 1964

ARRIVAL OAT[ DEC 13 ]964

116.88 ECC .58664 INC 4,0_48 vl 18.414

IOZ.50 RCA ?0.58 APO 165.58 v2 35.143

181.84 ZAC 6?.$7 ETC 256.07 CLP 173.45

14.115 0PA -1.51 RAP 184.03 ECC 2.2?$3

INJ LGNG INJ RT A$C INJ AZNTH ZNJ T|I_ I_> CST TIN INJ Z LATINJ 2 LOnG

25.$5 14.89 115.$Z 11 Z0 49 135Z.9 -8.9) 16.67

Z75.?0 87.14 99,5} 19 27 52 5J87.4 27.8} Z67,19

7,82 74.04 I16.60 IZ 27 45 1124.6 -10.49 1.07

254.2) 87.48 88.91 20 $4 51 4891.0 29.59 145.$6

354.83 71.66 119.28 13 10 28 88).5 -14.44 )46.05

233.31 88.28 9?,32 22 21 32 4604.8 34.13 224.13

NJ0-C(_JI_3_ (X_CUT|CN ACCURACY (_81T O[TERMINATI(_4 ACCURACY

SGT 32?9.7 SG4t 569,0 883 93.5 ST 1871.1 SR )66.8 SS 706.6

RRT -.3829 RRI r -.3449 RTF .962? CRT -.8802 CR$ .8529 CST -.9984

SC_ 5292.8 R23 -.0056 RI) -.9627 LSA 2874,1 NSA 178.0 SSA 10.9

8GI 528J.8 S_ _40.8 7HA I78.46 _LI 2888.5 EL2 175,0 ALF 173.56

FL_(HNT [|14_ 209,0_ ARRIVAL DAY[ DEC 15 1964

116.77 £CC .41641 INC

104.63 RCA 68.15 AK)

181.86 ZAC 88.10 ETC

H£LIOC£HTRIC C_iC 0ISTANC[ 595.367

RL ISI.43 LAL -.00 L_ _9.98 VL 24.828 GAL 17.81AZL 94.18 NCA 314.09 SMA

RP 107.87 LAP 3.00 LOP 194.14 VP 36._9 GAP 24°24 AZP 91.91 YAL 150.54 TAP

RC 211.481 GL -IO.48 GP o2.9? ZAL 40.03 ZAP 171.86 [78 L_0.14 ZAE 131.81 £Y£

PLAN(TOC[NTRIC CONIC

C$ 89.8S9 VHL 9.4?9 OLA -1F.93 RAL 195,40 RAO 6589.8 VEL 14.533 PTH 2.64 VHP

4.1840 vl 28.4Z4

165.40 VZ 35.132

255.99 CLP 172.42

LNCH AZHYN LNCH TIHC b-I TIN( INJ LAT

90.00 10 54 55 1887,27 -13.48

90.00 17 58 31 5810.08 26.40

100.00 12 5 41 1758.92 -15.Zl

IOO.O0 19 30 26 5523.87 28.28

110.O0 12 50 4? 1817.83 -19.61

110.00 Zl 1 50 5237.72 33.17

DIFFERENTIAL CC_RECTION$

TOE*4.1573 TRA 6.8_9 7C3 -.8018 8AU .9630

ROE .5977 RRA .OZ�O RC3 *.0080 FAU .00258

FOE *.7994 FRA 1.4833 FC3 -.0247 8SP 17273

80[ 4.1000 8RA 8.8390 8C3 .8017 FSP -_06

14.878 OPA -2.38 RAP 186.05 ECC Z.4?88

|NJ LONG INJ RT ASC IN) AZMTH _NJ TIN[ PO CST TIN fNJ 2 LAT IN) 2 L(_IG

27.58 78.73 115.14 II 28 2 I)87.3 -9.99 20.65

278.01 91.3? 100.62 19 35 31 5220.1 27.60 268.55

9.94 77.87 116.05 12 35 O 1158.9 -11.58 ).02

258.60 91.75 100.10 ZI 2 _ 4923.7 29.39 247.97

358.84 ?3.49 118.58 15 17 44 1017.6 -15.64 )48.97

235.82 92.TO 98.77 12 29 8 4637,7 _4.03 2Z6.69

NIO-COuR_M[ EXECUTZON ACCURACY ORBIT DETERNINATION ACCURACY

86T 5244.0 $GR 381.9 8G) 91.6 ST 2831.0 SR 361.3 8S 718.6

RRT -.4269 Rf_ -.4083 RTF .9677 CRT -.8804 CRS .8553 CST -.9886

$88 5256.4 R23 -.0072 R13 -.9677 LSA 1938.1NSA 174.9 584 JO.)

SGI 5246.Z 8G2 )27.J THA 178.31 ELI 2848.9 EL2 170.) ALF 175.57

FLIGHT TIN( Zl0.0D ARRIVAL DATE DEC 17 1964LAUNCH DArE NAY 21 1964

01STANCE 597.872

24.788 GAL 19.85 4ZL 94.29 HCA 317.51SNA

36.351 GAP 25.69 AZP 93.16 TAL 148.59 TAP

58.60 ZAP 170.85 £TS 197.30 ZAE 151.46 ET£

HELIOCENTRZC CONIC

RL 151.45 LAL -.00 LOt. Z39.98 VL

RP 107.80 LAP Z._I LOP 197.57 VP

RC 211.832 GL -8.83 GP °2.84 ZAL

PLAN(TOCENTRIC CONIC

C) 104.814 VHL 10,2)8

LNCH AZNTH LNICH YIM[

80.00 II 0 12

90.00 18 5 )4

1DO.DO IZ 11 3

1OO.00 19 37 14

110.00 11 58 18

liD.DO Zl 8 _MI

DIFFERENTIAL CCWRECTII_Ni

TOE-4.5818 TRA ?.49tNI YC3 -.8Z32 8AU .8732

R0E .833e RRA °.0045 RC3 -.0044 FAU .00103

r0[ -.8181 FNA 1.5815 FC3 -.0085 8SP 17140

8D[ 4.4_72 MA ?.49_ 8C3 .6231 FSP -289

II6.57 [CC .45861 INC 4.Z844 VI 29.424

106.90 RCA 65.44 A_ 167.71 V_ 35.110

181.79 Z4C 88.60 ETC _55,91 CLP 171.33

OLA -17.84 RAL 198.94 RA0 6570.0 VEL 15.038 PTH Z.Yi VHP 15.739 0PA -3.23 RAP 188.00 ECC 2.7250

L-I TIME IN) LAT IN) LONG IN) RT A$C IN) AZNTH IN) TIRE PO C87 TIN IN) Z LAT IN) Z LONG

1023.88 -14.53 19.75 82.38 114.57 11 3) 56 1423.9 -11.08 22.76

5848.94 ZS.OI 280.11 95.36 101.61 19 4) 4 5250.0 27.)5 271.70

1795,24 -16.28 12.10 81.53 115.42 12 40 58 11_5.2 -12.?) 5.1_

5553.81 17.90 258.76 95.79 101.19 21 9 50 4953.8 29.16 250.18

1653.44 -20.76 558.98 79.17 117.79 13 23 52 1055.4 -16.88 552.0]

5Z_8.)8 32.83 238.15 _6,86 100.11 21 36 26 4668.4 )3.88 229.07

N_0-COUR_[ Ex[CuTZCIq ACCURACY _SZT 0[TERNINA YION ACCURACY

8GT 5104.1 SGR 354.7 S_3 89.8 ST 2786.4 SR )54.8 8S 7)5.6

RRT -.4711RRF -.4521RTF .8715 CRT -.8811 CR$ .85?8 C$T -.9888

5218.2 R_3 -.008? Ri3 -.9724 L$A 1898.6 MSA 171.0 8SA 8.7

SGI 5206.8 SG2 312.7 THA 178.15 ELI 2803.8 EL2 166.7 ALF 173.58

LAUNCH DAT[ NAY 21 1t_,4

_LZO_(NTRIC CONIC

RL 151.43 LAL -.00

RP 107.94 LAP 2.81

RC _14.382 GL -9o19

PLAN[TOC(NTR|C CONIC

C3 123.0£8 VHL 11.01_

LN(:H AZNTH LN(H T|M[

90.00 II 4 3

90.00 18 12 32

I00.00 12 IS 2

100.00 18 44 14

!10.00 13 0 35

I10.00 21 iS 10

OIFFERi[HTIAL C(:_q[CYJON_

70[-4.8_25 7RA 8._141 TC3 -.4849 844J .7_47

ROlE .8713 RRA -.O431 R¢3 -.O037 FAU-.O00_

FOE *.88£g FRA 1._97 FC3 .0048 BSP 11'093

80[ 4.8808 MA 8.2142 8C3 .4849 FSP -293

FLIC_T TIM[ 212.00 ARRIVAL DATE DEC 18 1964

0Z$TANCE 599.691

LOt. L_J9.98 VL 24.731 GAL 21.70 AZL 94.42 HCA 320.53 8H4 116.39 ECC .48361 INC 4.4191 vl 28.424

LOP _00.59 VP 38.314 GAP 27.33 AZP 93,41 TAL 148.80 YAP 109.33 RCA 82.43 APO 170.35 vZ 35.107

GP -2.91ZAL 37.36 ZAP 189.73 ETS 194.89 ZA( 131.01 (TE 181.71ZAC 89.09 ETC 255.87 CLP 170.15

OLA -17.69 RAL 198.30 RA0 6570.3 Vl[L 15.832 PTH Z.78 VHP I6.?17 0PA -4.05 RAP 188.87 [CC ).0247

L-| TIN[ ZNJ LAY |NJ L(_IG ZNJ R7 ASC IN) AZNTH |NJ TIM[ PO CST TIN IN) 2 LAT IN) Z LONG

• 082.43 -15.81 31.07 85.82 113.93 I1 38 25 1462.4 -12.25 ZS.DI

58?8.?2 25,83 281._8 99.08 102.4? 19 50 29 32?6,? 27.09 Z73.62

1833,35 -17.38 14.40 84.99 J14.71 12 45 36 1233.3 -I).80 7,33

558J.03 2?.53 2_0.69 99.53 J02.|3 21 17 15 498J.0 28.91 ZSZ,17

18_O.85 -21.93 1.24 82.88 116.9/ 13 28 46 1080.6 -18.14 354.16

5298.50 32.47 240.27 100.73 101.31 21 43 27 4696.5 )3.68 Z31.25

N|0*CC_RK [mrCUT_ON ACCURACY ORBZT OET[RNINATION ACCURACY

SGT 5159.9 SGR 347.8 $G3 88.0 ST Z740.9 SR 346.8 56 756.1

RRT -.S158 RNY -.4989 RTF .9769 CRT **8827 CRS .8615 C$T -.9990

$88 5J?1.6 R23 *.0102 RI3 -.9?69 L$A 2859.5 NSA 166.0 S$A 9.Z

$81 5163.1 SG2 29?.8 THA J78.00 ELI 2758.0 ELI 161.0 ALF 173.60

1108



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19645

LAUNCH DAT( NAY 21 1964 FLI(_'_T TIN(: 214.00 ARRIYAL 0A T( 0(C 21 1964

H(LICX:ENTRIC CONIC

RL 151.45 LAL -.O0

RP 107.99 LAP 2.?0

nC ZIS.??O GL °9.3?

PLAN(TOC(NTRXC CONIC

C3 145.392 VHL 12,058

LNC_ AZHTH LNCH Yll_

90.00 11 t 24

90,00 19 19 23

IOO.00 JZ 17

100.00 19 S0 53

110,00 13 3 33

110.00 ZI 21 24

DISTANCE $O0,613

LOt, Z+9.g! VL ZA.PIO GAL 13.99 AZL 94.5G HCA 323,?5 SNA 116.22 ECC .4918Y INC 4.5621 VI 29.424

LOP 5m3,91 V? 38.2?9 GAP _9.21 AlP 93.68 TAL 144.23 TAP i11.98 RCA 59.C6 APO 173.39 VZ 35,095

GP -2,88 ZAL 36.31 2AP 1(_J,50 (Y9 I9_.8D ZA( |)0.46 (y( 181,63 ZAC 89.54 [TC 235,84 EL? 168.R7

DLA -12.47 RAL 199.45 RA0 831_.6 V(L 16,332 PTH Z,86 VHP 17.934 0PA -4.82

L'| T|N( |NJ LAT |NJ L_ |NJ RT ASC ZNJ AZNTH |NJ Y|144[ POCS? TZR

2102.T7 -16,?1 $4.52 89.03 118,20 11 41 Z? 1502.8

611.tO 25.29 305.M 102.51 103.20 18 29 35 11.9

1823.03 -18.49 I+,SZ 88._2 113,91 12 49 49 1Z?3.D

5604,91 27.18 262,_ 103.00 102.95 21 24 17 5004.9

1729.04 -23.0_ 3.62 8S,93 115.94 13 32 23 1129.0

5321,67 32.12 242.18 104.28 102,38 22 50 6 4721.?

0|FF(n(NT|AL C(3RR(CT|QNJ

TD[-4.9095 TRA 9.9935 TC3 -.3237 8AU ,8293

RO( ,?J09 RRA -.D875 RE3 -.0039 FAu-.OOZ89

FO( -.9025 FRA 1.81041F¢3 .0160 ESP IT018

BOG 4,960? _QA 9.9940 8C3 ,3238 FSP -298

RAP 19|.6_ (EC 3,392a

|NJ 2 LAT [NJ 2 LONG

-13.43 27.32

26.85 292.32

-13.11 9.66

28.69 153.90

-19.41 355.41

33.49 Z33.18

QRS|T 0(TERNINATIm ACCURACY

ST 2692.4 $R 338.1 S$ 781.4

CRT -.8851CRS .8637 C$_ -.999I

LSA 2819.3 MSA 160.2 SSA 6.6

[LI 2709.1 [L2 155.4 ALF 123.64

Mi0-C_S£ (XI[CUTI_ ACCURACY

SGT 5111,0 SGR 340.? SG3 86.4

RRT -.5eO4 RRF -.9419 R?F ,9810

$GO 5122.4 RZ3 -.0115 RI3 -,9809

$G1 5114.6 _K,2 282.0 ?HA 177.85

LAUNCH OAT( NAY 21 1964 Ft.IGHT TIN( 216.00 ARRIVAL DATE OEC 23 1964

_[LJOC[NTRZC CONIC

RL 151.4_ LAL -,00

RP IOa.0Z LAP 2,58

RC Z|?.|57 Ok -?_P5

PLANET_[NTR_C CON|C

C3 173.09£ VHL 13,15Q

LNCH AZHTH LKH T_H_

90.OO 11 ? 8

90.00 10 28 Q

|OO.OO IZ J8 30

100,00 19 37 19

110,00 13 S 8

lJO.OO 21 27 19

OZ$?Ai_:£ 000.488

Ltd. 239.99 VL E4.e4D8 GAL 26.5B AZL 94.73 HCA 326,96 Sl4A

L_ _)?.03 VP _8.248 GAP 31,3T AZP 93,97 TAL 147.91 TAP

G? -2.84 2AL 35.49 ZAP J82.14 [T9 190.92 ZA£ lZ�.?? EYE

116,0Y (CC ,52398 INC 4.728? VI 29.424

114.86 RCA 55.26 APO 176.89 V2 55.082

181.54 ZAC 89.9? (TC 255,R3 CLP 162.46

DLA -12.12 RAL I'OO.39 RA0 631_,9 VEL 12,159 PTH 2.94 vHP 19.116 0PA -5.54

L-J T|N( |NJ _AT |NJ LCI_G |NJ RT A$C |NJ AZNTH |NJ TIN( PC) CST T|N

1144,?8 -IT.SZ _?,|1 91.98 |12.38 11 42 53 1544.8

631.07 24.9? 30?,01 105.59 103.90 18 36 57 31.1

1914,15 -J9._1 19,_6 91.19 ]13.02 12 50 30 1314.2

54_4,95 28.86 263.T9 106.J1 108.63 21 51 4 5025.0

1768.48 -24.24 6.10 8_.97 114.87 13 34 55 1168.5

5343.41 31,79 _43,7_ I07.48 )03.28 22 56 Z_ 4743,4

OZFr[RgNTIAL COtR_CYl(lq,,q

T0(o5.2100 TNA 9.845? TC5 -.1_99 8AU .A$O4

_( .?528 _A -.J_q_) RC3 -.0048 FAU-.O_SJ4

ro¢ -._493 rR4 1._47/ rC$ .D£57 8SP 16_24

BOG 5,2720 _A 9.8486 8C3 .19550 FSP -283

MIO-¢CURSI[ (XI[CuTi(_ ACCURACY

SGT 905?.3 SGR 534.1 SG3 84.8

Rift -.414143 RRF -.58_7 RYF .9846

SG_ 5068.3 RZ$ -,0128 RI3 -,9846

SGI 5061.4 $GZ 265.9 1H4 1??,?1

RAP 195,31 (CC 3.848?

JNJ Z LAT INJ 2 LONG

-14,_5 29.28

26.G3 298.75

-16.32 J2.11

28.4? 255.35

-20.68 558.?6

33.29 234.85

CIR_IT O(T(RNINATION ACCURACY

ST 2641,3 SR 528.4 $$ 812.2

CRT -,8883 CR$ .8205 CST -.9993

LSA 2??8.5 NSA 153.? SSA 8.0

ILl 2657,4 EL2 149.9 ALf 173.68

LAUNCH OAT[ MAY 21 1984 FLIGHT TIM( 2|8.D0 ARnlVAL DATE DEC 25 J964

Ht[LIOCENTRIC CONIC

nL 151.43 LAL -.DO LO¢ 239.99 VL

RP 108.O$ _AP 2.45 LOP 210.25 YP

NE 211.522 GL -?.55 GP -2.81ZAL

PLAN(TC((NYRJC CONJC

C$ 20T,724 YHL 14.415

_NCH AZNTH _kl_H T|14_

• D.DO 1J _ 5

_O.00 19 32 59

100.00 12 17 5_

|_.OO ZD 3 32

110.00 13 5 4

110.00 21 52 50

DJFF(R(NTJAL C_R_CT_CIN$

r0(-5.5589 gRAlO.?80_ gC5 -.0882 8AU .24T0

no( .7974 nRA -.I_H_,5 RC3 -,0083 FAU-,008ZO

FD[-I._0)5 _RA Z.J018 FC3 ,0342 88P J6?24

CO( 5.$158 8R410.782? 8C5 .0890 rsP -27?

01STANCE 598.909

26.681 GAL 29.52 AZL 94.93 HCA 330.18 SNA 113.94 [CC °56017 |NC 4.9266 vl 29.424

36.21_ GAP 33.8T AZP 94.28 TAL 142.9! YAP 118,09 RCA 50.99 APO 180.84 V2 35.069

_4.92 ZAP 195.62 (T$ 199.36 ZA( 1Z8,9_ ET( 181.44 ZAC 90.36 (TC 255.83 EL? 165.89

O_A -16.78 RAL 201.08 RAO 6571,2 V(L 18.140 PTH 3,0_ VHP 20,596 OPA -6.19 RAP 194.8_ (CC 4.4i$6

_-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIM( PO CST T;M |NJ Z _AT INJ 2 LOqG

2188.37 -18.92 39.83 94.82 Ill,4? 11 42 33 1588.4 -I5,84 32.51

645.65 24,25 _08,00 |08.29 104.24 18 43 25 45.6 26.45 299,T6

1959.$41 -Z0.22 22.04 93,86 112.04 12 50 30 1856.? -17,55 14.68

5840.59 26.61 284.88 108.82 104.15 21 3? 32 5040.6 29.29 256.48

1908.8+ -25.$? 8.69 91.?Z 115,21 18 35 13 1208,9 -21.95 I.Z!

5_1,18 31.51 245,06 110.23 104.00 25 2 11 4?61.2 33.11 236.20

NID-C(_JR.q( (XI[CUT|_N ACCURACY ORBIT O(T(RMJNAT]QN ACCI,_ACY

SOY 4998.7 $GR 5_7,8 SG5 88._ ST 2585.9 SR 317.9 SS 849,1

RRT -°64?4 _ -,S_05 RTF .9878 CRT -.89_O CRS .8758 CST -.9994

SCA_ 5009,5 R23 -.0139 R]3 -.98?8 LSA 2?36,3 _$A J46,6 SSA 7.5

SG! 3OO5.Z $GZ 249.$ THA 12?,56 ELI 2601,5 (LZ 142,9 ALF 123.22

LAP.CH DATE _*Y 21 1964 FLIr.,_T T|N_ ZZ_.(X) ARn|VAL DATE DEE 22 J964

H(_1OC(NTRIC CONZC

RL 15|.45 LAL -.00

RP 108.10 LaP Z.31

RC 219.835 G_ -4.?5

PLAH_YOC(NTR|C CON|C

C3 25|,422 VPeL J5.R58

L_H A(NTH LN_H TIM(

90.00 I1 3 2

90,DO 1_ 38 59

100.00 It |5 15

|00,00 ZO 9 2?

1|0,00 |3 3 J$

110.00 2| 5? 54

DIFFERENTIAL CCRRECTIONI

T0(-5.9448 TRAJJ,?_$9 TC3 ._)tO BAu .D339

R0( .9454 R_IIA -,2817 RC3 -,0081 rAU-,O|ZOZ

FO(-1.0_82 FNA 2.2759 _C3 ,0414 BSP 181103

B0( 6.0046 BRA$J.7988 8C3 +010| FSP -Z24

0ISTANC( 595.495

LOI,,. 239.98 VL _4.619 GAL 32,90 AZL 95.|7 HCA 333,39 ._4A |J5,85 (CC .60130 |NC 5.1672 vl 29.424

LOP 213.48 vP 58.184 GAP _.?_ AZP 94.62 ?AL |48.3| gap 121,?0 REd 45.14 APO |85.48 V2 55.056

GP -2,28 ZAL 34.83 ZAP 163,89 (T$ 192.91ZA( 122,88 (T[ 181.34 ZAC _.?O (TC 255.84 CLP 164.13

OLA -18.29 RAL Z01.49 RAO _521.5 V(L 19,_O$ PTH 3.10 VHP 22,314 OPA -6.?5 RAP 196.19 (CC 3.1529

L-| TIN( |NJ LAT |NJ LONG |NJ RT A$C [NJ AZNTN INJ T114[ PO CST T|N INJ Z _AT [NJ Z LONG

2233.$7 -ZO.03 AZ.89 96.91 |10.45 11 40 15 1633.7 -12.06 35.ZT

$54.88 24.58 _k_8,64 ||0.35 104.52 18 49 54 54,9 26,34 300.41

_000.M -21.82 24,94 96.18 110.96 12 48 35 1400.? -18.?? 12.3T

56§1,14 J_.43 255.$1 111.08 104.50 21 43 38 5051,1 28.16 25T,24

1850._$ -29.48 ]1.40 9A.J_ J12.45 13 34 6 1250.3 -23.20 3.T?

5374.33 31.29 246.03 1|_,5_ 104.53 Z$ ? 30 4??4.3 32.96 23T.Z0

N|0-COIJ_M[ (X_C_T|O4 ACCURACY _BIT 0(T(RN|NATIC_I ACCURACY

8GT 4933.0 SGR -_.0 SG3 82.0 ST 2527.? ._ 30_.9 $S 894,1

RRT -.Mgg R_r *.I732 RTr .99(35 CR? -.8_85 CRS .$819 CST -.999_

$88 4943.5 R23 *.0142 RI3 -.9905 LSA 2695.1NSA 135.9 SSA 6.9

$_1 4938.0 $82 233.2 TMA 122,42 ELI 2542.? EL2 135.1 ALF |?3.?7

2|09



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOLo 1, 1964)

LAUNCH DATE HAY ZZ 196d FLIGHT Till( ?0.00 ARRIVAL DATE JUL 31 1964

NiLIOCENTRIC CCII|C

RL 15|.45 LAL -.00

RP 101.6g LAP -3.$1

RC ?Z.Of6 5L -11,34

PLANI.TOC[NTNIC CONIC

C3 67,96Z YHL 8.Z45

LNCN AZNTN Lk_N ?|mE

90.00 ZZ 40 )5

90.DO 13 28 58

100,00 O IJ 18

JO0,O0 14 44 )4

lJO.O0 J 31 52

JlO,00 J5 40 49

DISTANCE 205.561

LOt. Z4O.g4 VL 29.06? GAL -ZS.ZZ AZL 93.$1NCA 92.95 StlA 146.22 £CC .264T6 [NC 3.$142 vl 29.416

LOP $)).G0 qP $9.115 GAP -4,16 AZP 89.95 TAL Z4T.Z9 TAP $)9.94 RCA |07.51 APO 184.9) ¥2 34.802

GP 8,88 ZAL 164,9T ZAP ST,I) (TS)58.87 EAE IG).65 [TE S).Z_ ZAC 84.15 ETC ZTZ.I6 CLP -56.86

DLA ID.SS NAL 71.D$ RA0 8569.3 V[L 13.760 PTH Z,S] VHP 5,060 DPA 31.44 RAP 97,)6

L-i TIN[ INJ LAT INJ LOiS JNJ NT A_C |NJ AZNTH JN3 TII4C PO C_T T|N JNJ 2 LAT

2861,31 -28.3] 86o_0 119.89 90.17 23 29 lr 2261.3 -2?.93

481?.89 ]8.S5 20?°89 110.44 89.22 14 49 It 421?.? 15.44

2591.44 -29,8? 95°69 118.96 91.29 O 54 19 1981.4 -29.37

4572,?7 19.99 199o21 )09,92 87._ 16 J 7 )9?2.8 |6.?S

2129.34 -34.04 4E.38 118.77 98.)0 Z 10 AJ 1729.3 -$).ZJ

4)97.8) 23.91 l?4°IJ _kD7.99 64.72 J6 54 7 )?97,6 Z0,Zl

DIFFERENTIAL CCIIREC/JON8

TOE -.0848 TRA -,6721 TC) .0)99 8AU ,I065

ROE -.4930 RRA ,|411RC$ .11_! FAU .D9762

FOE-1.0705 FRA-I,4779 FC3-J,2412 88P 387

80E .SO03 BRA .8967 8C3 .11 ?Z FSP -591

_IO-C_S£ [XI[CuYI(_I ACCI_ACY

$GT 491.? 8_ 400.4 SG3 Z09.0

RRY -,079I RRF -.229| RYF .3472

$G8 927.9 RE) .1419 RI) -.1752

SGI 486.9 $82 )96.6 THA 168.?0

ECC 2.1188

INJ 2 LONG

?7.66

2DO.5?

56.9Z

181.94

37.Z!

166.8Z

CRSIT DETERMINATION ACCURACY

ST |54,4 _ 344.0 S) 354.0

CRT .1001 CR$ ".8802 CSY -.7079

LEA 486.0 MSA 175.7 $SA 19.7

EL| )4?.T EL2 IdS.? ALF 80.68

LAt_NCN DATE NAY ZZ J964 FL I C_qT TIN£ 72.00 ARRIVAL DATE AUG Z J964

I'iq[LJOC£NYR/C CONZC

RL 151,45 LAL -.00

RP 108.87 LAP -$°)$

RC 74,214 GL -11.94

PLAN[TOCENTRIC CONIC

C) 6t.?04 VHL 8.187

LNCH AZMTH LN_N Y|_

• O.OO 2£ 43 2

fO.O0 I) 26 )e

100.00 0 t) )4

1OO.00 It 42 41

I10.00 I $5 41

110.OO IS _ 59

OJSYANC[ ZlZ.l))

LOt. 240.94 VL Z9.069 GAL -J5.05 AZL 9).)6 HCA

L_ )$8.?? VP )9.118 GAP -3.47 AZP 88.98 TAL

G@ ?.$4 ZAL 194o67 ZAP 6Z.|| ITS $59.$4 ZA£

95._2 SNA

247.35 TAP

165.11 £T£

146.21ECC .2819T [NC 3.1643 vl 29.418

$43.16 RCA 107.90 APO 184.51 VZ 34.80?

61.17 ZAC 84.4? [TC 27_.61CLP -61.86

OLA 10.57 RAL 71.06 RAO 6569.) VCL 1).?1) PTH _.51VHP 4.8A3 OPA $1.?T

L-i TIN( IgJ LAT |NJ LONG |NJ RT A$C INJ AZNTN |NJ TiN( PO CST TZM

• 847,01 -29,_0 95,2t 318.50 91.09 23 50 29 2247.0

4828,91 18.69 Z08.19 110.19 68.33 IA A6 59 4222.8

2597.$9 -29.84 _4.67 318.4G 91,83 0 56 22 1967.7

4577,49 ZO.12 189o5Z $09.58 S?.41 15 58 58 )9??.5

2)16.7T -33,99 45°3T 318.21 93,8? 2 IZ Z2 1716.8

AAOl.15 25.92 ITA.3) $07.76 64.81 16 SZ 2D 3801.Z

DIFFERENTIAL CCRII_CTION$

TOE -.1121 TRA -.7240 1C$ .D068 BAu .1039

riDE -.4813 RRA .1425 RC3 .1193 FAU .10532

FD[-I.I?4? FRA-I._950 FC)-I.)9?O B)P 59_

806 .4842 _A ,7379 9C) ,J185 FSP -859

RAP 9S,ZZ ECC Z.0978

[NJ Z LAT INJ Z LONG

-_?,85 T6.62

15.58 ZOO.89

-Z$.Z? 55.91

16.88 IBZ.ZZ

-)).08 3G.Z_

2O._Z 167.D3

CI_OIT OETERNINAT|ON ACCURACY

ST 173.8 )R ))9.1 S) 3?4,3

CRT .)?O) CR$ -.8817 CST -.7_7_

LSA 502.1MSA 181.E $$A 19.7

EL1 346.8 ELI 1_7.9 ALF 76.38

gI0-CCt,WST EY, ECuTION ACCuRACy

95T 522.? 8_ 4D0.5 St) _28.0

RRT -.lI4O RRF -.2477 RTF .4556

$G8 8)8.6 R23 .1264 R13 -.48D0

Ski 527.4 S52 394.5 THA 168.$3

LAUNCH DATE NAY ZZ 1964 FLIGHT TIN(: 74.00 ARR|VAL 04TE AUG • 1964

_[_IOCENTRIC CONIC

RL 151.45 LAL -.00

RP 108.85 LAP -3.37

RC 76.427 GL -i|.98

P_ANI[TOC[NTRIC CONIC

C) &5.467 VNL 8.081

LNCH AZNYN LI_I_N TIN(

_)O.OO 22 4_ 41

_H).OO 13 _4 3A

lO0.OO 0 38 4

100.00 14 40 48

liD.DO I 39 53

110.OO 15 37 Z_)

DIFFERENTIAL COffR[CTJON8

Y0[ -o1437 TRA -°?830 TC_ -.01J9 BAU .11D)

ROE -,4887 RRA ,1428 RC3 ,12_2 FAU .JJ254

FOE-I.2747 FRA-I,?O|5 _C)-J.4992 98P 789

80[ .4802 MA .7859 8C) .1292 F)P -7Z5

0JSTANCE 219.660

LOt. 240,94 VL 29°055 GAL -14.89 A2L 91.42 HCA 98.98 SXA 145.10 CCC .2_934 INC 3.4151 V] 29.418

L_ )19.94 VP $9.1|_ GAP -Z.SZ 4ZP 89.47 TAL 247.Z? TAP 346,ZS RCA 108.21 APO 183.99 vZ 34.913

GP 1,98 ZAL 164.42 ZAP G?.l? (TS .08 ZAE |66.12 (T( 75.5_ ZAC 84.81ETC _?$.0T CLP -66.95

OLA 10.28 RAt 71.14 RAO 65_9.Z VEL 13.Q68 PTH 2.50 VHP 4.661 DPA $Z,06 RAP 92.95 (CC Z.0?T4

L-I TIN( INJ LAT IN_ LONG INJ RT ASC INJ AZNTH INJ TII4_ PO CST TIN INJ _ LAT INJ _ LONG

2835,D6 -28.28 84.24 )IP.O9 91.60 Z3 32 54 2253.1 -Z?.T5 ?_.61

4827.90 18.91 Z09.50 )10.OZ 68.44 14 45 2 4227.9 13.?Z ZDI.19

2)34.2? -29.81 6).67 $19.03 92.35 O 58 38 1954._ -29.16 54.93

4583.83 _ID.21 185.80 _09.41 67.52 13 57 iO 3981.9 I?.01 182.49

2104.48 -33,93 44.42 117.74 94.43 2 14 I? 1704.5 -32.94 35.3_

4404,48 24.01 174.84 30?.61 64.91 16 50 53 3804.5 20.43 167.23

NI0-COUR_[ EXi[CuTI_ ACCURACY _81T DETERMINATION ACCURACY

SGT 5?4.9 )DR )99.7 853 246.1 ST 197.3 SR 3)3.4 S) )93.6

RRT -.1489 _ -,2954 RTF .5527 CR? .4341 CR$ -.8836 C)T -.7989

$G_ ?O0,Z R2) .1125 RI) -.3720 LSA 519.6 N)A 196.1 63A 19.7

)El 580,6 SGZ 391.4 THA 189.09 ELl 348,0 [LZ 170.3 A_F 7D.83

LAUNCN DATE NAY 2Z 1984 FLIGHT TIN( 76,00 ARRIVAL DATE AUG 6 1964

I'II(LIOCENTRIC CONIC

RL 15|.45 LAL -.00

R# I08.83 LAP -3,39

RC 7#.860 GL -1£,2_

PLAN(TOC£NYRIC CONIC

C_ 6A.29i V_L 8.O19

LN_N AZXT_ LNCH TIN(

90.00 22 iS ))

ttO,O0 18 22 51

I00.00 0 18 46

100,00 14 )$ 15

IlO.O0 I 38 14

110.O0 15 541 IS

OI$fA_K[ ZZ).142

LOL 240.94 VL 29.035 GAL -14.73 AZ_ 93.47 HCA 102.15 SMA 145.92 _CC .25685 INC 3.4667 V| 29.416

LOP _4_.1| VP 3_,107 LAP -Z.ZO AZP 89.2? TAL 247,08 TAP 149,21RCA 108.44 APO 183,40 V2 34.860

GP 8.02 ZAL 164.13 ZAP 72.Z8 [T8 .74 ZAE 166.44 EYE 89.6) ZAC 85.14 [TC 273.55 CLP -72.10

DLA |0.00 RAL ?J.Z_ RA0 8599.Z V[L I).624 PYH 2.49 VHP 4.514 0PA $2.31

5-! TIN( INJ LAY JNJ LONG |NJ RT A$C JNJ AZNTH INJ TIN( POCST TIN

2_J_.31 -_8.25 93.E) )!7.T4 9E.11 Z) 35 )Z 2_19.3

4_3_.71 18.93 Z08.80 _09.91 _.)4 14 4) 24 4_32.?

254J.03 -_.7? _Z.89 317.8? _2,87 1 1 ? 1941,0

4589.22 _0._5 190,01 _O9._O 67,62 15 55 dl 3988.2

2212.35 -33.89 45.49 31 ?.33 84.99 2 16 28 1_92,3

440?,89 24.10 174.75 17o52 94.99 16 49 d4 )80?,?

0IFF[R(NTIAL C_RR(CTiOI_

TO( -.1757 TRA -.8489 TC$ °.0?54 6AU .1_72

R0( -.4559 RRA .14|0 RC3 .1274 FAU .!1975

FD[-1.3616 FRA-1.?SG4 FC)*1.5998 68P 1089

BO[ .489? BRA ,8t2 9C3 ,1480 F)P *???

N[0-C(:ORK (I_I[CuTIC]N ACC_ACY

8GT 640,7 SGR 39?.? SG) 262.2

RRT -,1801 _ o.2913 RTF .634_

SG_ 754.1 R2) .1022 RI3 -.6490

$61 64?°0 3G2 387.A THA 170.00

RAP 80.62 (CC 2.03?5

INJ 2 LAY |NJ 2 LONG

-Z?.61 ?4.62

15.89 201.48

-29,05 53.96

I?,1) 18Z.75

-32.80 34.40

Z0.51 167.42

_R91T 0(T[RNINATION ACCURACY

ST 225.O SR 327.1 SS 409.9

CRT .490? CNS -.8658 CST -.6335

LSA S)?.? NSA 190,2 SEA 19.?

£LI 3_3,0 ELI 181.? ALF 63.98

211D



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

L4UNCN OAT[ NAY ZZ 1864 FLIGHT TIN( ?8.00 ARRIVAL 0AT( 4UG 8 ]964

NELIOC[NTmlC CONIC

RL i51,45 LAL -.00

mP 108.81 LAP -3.39

nC eO.DIZ GL -12.83

PLAN[TOC(NTRIC C(_MIC

C5 88.oe? VHL T.841

LNCH AZN?N LN(H ?IN( L-I 71/4_ JNJ LAY

IKl.O0 ZZ 91 38 Z¢OS.QO -Ze.Z]

gO.O0 13 71 74 483?°40 18,08

100.00 0 Zl 41 7577.83 -Ze.?Z

lO0.O0 14 3? 88 48_0.40 _0.43

llO.OO l 40 4J ZZeD.Z3 -33.79

|10.00 IS 33 ZO 4410.76 74.18

OIfFER(N?|AL COIm(CTION_

TO[ -.Z187 TRA -.8183 TC3 -.iZSS BAU .ISZS

NO[ -.44J5 _A .1_10 RC5 .157J FAU .174J0

F0(-1.4415 FRA-I.8550 FC3-1.?036 B8P 1376

80( .4871 8NA .8Z96 8C5 .1808 FSP -831

0ISTANC( 731.579

L<_. 740.94 VL 78.008 GAL -|4.57 AZL 95.57 /_A 105.57 _kNA 145.66 [CC .75446 I N_ 3.5J86 VJ 29.418

LOP 348.76 VP 36.093 GAP -1.61 AZP 68.07 TAL 746.74 TAP 537.O6 RCA 108.60 APO 187.75 VZ 34.877

GP 6.34 ZAL 163.78 ZAP 7?.38 [TS 1.47 ZA( 165.86 IT( 105.65 ZAC 85.48 (TC 774.05 CbP -??.Z$

OLA 8.?Z RAL ?|.48 RAO $388,Z V(L |3.580 PTH 7.48 vHP 4.400 OPA 37.5| RAP 88.Z? (CC Z,08T9

]NJ LON_ |NJ R7 ASC ;NJ AZNTH IN) rIN(E PO CSr 71N iN) Z LA7 IN) Z LONG

87.73 317.46 87.61 73 38 Z$ 7705.e -Z?.5_ ?3.65

709.10 }09.66 66.64 ]4 47 1 4757,4 15.98 Z01.??

61.?1 317.37 93.56 1 3 49 1977.8 -Z8.93 53.00

190.54 309.78 67.r1 15 54 78 3980.4 17.75 183.01

47,84 3J6.88 85.54 2 18 48 1680.Z -37.65 53.49

174.94 }07.50 65.06 16 48 50 1810.8 Z0.6_ |67.61

NID-COURJM[ [XI[CUTXON ACCU_tACY (5QBIT DETERNINATION ACCURACY

$GT 718.S $GR 384,S SG5 776.6 ST ZS6.5 SR 570.0 $5 4ZS.r

Rift -.Z077 RNF -.7957 RrF .6885 CR7 .53?7 CR$ -.8885 CST -.8599

$GB 819.7 RZ3 .0948 R]5 o.7086 LSA 558.1NSA 193.5 IS4 19.6

SGI ?ZS.0 $GZ 387.S THA 170.86 (LI 363.1 [LZ 180.5 ALF 56.31

L4UNCH 047( NAt ZZ I_M4 FLJoNr 71N[ #0.00 ARREVAL DAT£ AUG JO 1964

H(L|OC(NTRIC CONIC

RL 151.4S LAL -.00

RP 108.78 LAP -$.39

RC 85.179 GL -JZ.85

PLAN[TOC(NTRJC CON1C

C5 61.886 VHL ?,Be? 0LA

LNCH AZNTH LNCH 7114£ L-| TIM( _NJ LAT

_.OO Zt 84 57 Z?_J.80 -28.18

90.00 15 _0 11 4847.08 18.16

1130.00 0 74 51 7514.33 -79.66

100.00 14 _ 54 48_4.S6 Z0,36

110.00 1 45 3P ZZ&6.0£ -33.70

1J0.00 15 54 57 4415.85 _4._8

DIFF[RENTIAL COQR(CTi0N$

T0( -.TGlO TRA -.9_47 TC5 -.1758 B/tU .1838

ROE -.4£?O mqA .1351 RC3 .1559 rAU .17_03

F0(-1.5054 FRA-I.89,84 FC5-1.79J5 aSP 1716

80( .5004 BRA 1.0038 8C3 .7777 rSP -868

O|STAi_( 137.8?4

LOt. 140.84 VL 18.873 GAL -|4.41 AZL 63.57 PiCA

LOP 348.48 VP _.073 GAP *|.OS AZP 86.87 TAL

GP 8.85 ZAL 185.41 ZAP 87.44 [?8 _.7_ ZA[

108.46 SMA

Z46.30 TAP

]64.?Z EYE

145.34 ECC .Z$ZI5 INC 3.5741 vl 79.418

384.79 RCA lOB.TO APO 181.98 VZ 34.835

1|8.57 ZAC 85.8Z [7C 774.48 CLP -82.35

9.45 RAL 71.78 RAO 8569.7 VEL 13,357 PTH 2.4? VNP 4.315 0PA 37.66 RAP 85.98 ECC Z.0185

IN) LONG |NJ RT AeC IN) AZMTH XNJ TIN( PO CeT TIN IN) Z LAT |NJ Z LONG

8|,73 517.27 83.11 75 41 Z8 7181.8 -Z7.43 ?Z.84

LP0_.58 108.67 66.75 14 40 55 4747.| 18.11 zoz.o5

60.73 317.17 83.89 1 6 45 1814.5 *Z6.81 57.03

I SIO._D }0_.77 87,_1 13 53 78 5684.6 17._? 185.26

41.60 516.?0 86.09 Z _| Z5 1668.0 -5_.49 37.57

173.14 }07.51 65.16 16 48 JO 5815.8 Z0.75 ]e?.79

NI0-CO_J_$1[ [N[CUTION ACCURACY OR_IT 0(TERMINATION ACCURACY

$GT _O7,5 $GR 390.0 $65 Z67.9 ST 791.1 SR 31Z.4 S) 43B.4

RNT -.7793 RNF -.3076 RTF .7493 CRT .57?9 CRS -.8917 CST -.8805

$GB 69_.7 R_3 .0907 RJ3 -.7566 LSA 5?8.5 NSA 195.8 854 19,6

861 813,6 $GZ 376,T 7HA 171,84 ELi 378.6 [LZ |95.5 4LF 46.49

LAUNCH OaT[ N4V Z2 ]9e4 FLIGHT TIME BZ,O0 ARRIV4L OAT( _UG 1_ |_64

HEL[(XENTffIC CONIC

RL 181.45 L4L -.OO

RP 108.76 L4P -3.37

RC 85.45_ GL *13.17

PLAN_TOCENTRIC CONIC

C5 eO.?lO VHL ?.797

LN_ AZNT_ LNC_ T|M_

_0.00 ZZ 58 31

90.00 13 19 9

100,00 0 28 15

IOO.OO 14 38 J

llO.OO l 48 41

110.00 15 54 S

01FFERENTIA_ C(_R(CTI(_8

T0( -,_o58 TRA-1.0?33 7C3 -.7513 6AU .Z191

RD( -.4JI8 RRA .1788 RC5 .1561FAU .J1084

FO(-i.SS43 FRA-1.9186 FC5-1.8658 8_ Z073

80[ .5176 BRA I.OBO? 8C5 .7689 rSP -905

01STANCE 244,3Z8

LOL 740.94 VL 28.832 GAL -14.75 AZL 93.65 PICA 111.66 SN4 144.97 £CC .24897 |NO 3,8307 vz 29.418

LOP 552,64 VP 38,05Z GAP -.57 AZP 68.66 TAL 743.78 TAP 5_7.47 RCA J06,74 APO 181.20 VZ 34.e43

GP 8.94 ZAL 16Z.96 ZAP 67.3_ [TS Z.98 ZA[ 167.97 (T[ 176.83 ZAC 86,15 (TC 774.91 CLP -87,38

0L4 9.14 RAL ?Z.06 RA0 6368.1 VEL 13.495 PTH Z.41VHP 4.Z58 OPA 3z.?e RAP Bi. BI (CO 1.899!

L-| 71_ INJ LA7 IN) LONe IN) RT ASC _NJ AZNTH _NJ 7114( PO CST 71N |NJ Z LAT INJ Z LONG

7777.76 -26.10 80.ZO 31?.04 93.67 15 44 46 Z177.6 -Z?.$1 71.63

4648.77 19.78 zO8.69 108.97 66.65 14 39 5S 4746.6 16,73 20Z,53

Z50i.Ol -28.58 58.73 316.82 94.47 1 8 56 1801.0 -_e.67 51.05

4588.?e zo.eT 1_0.87 508.34 67.8! 15 57 40 3998.8 IT.49 183.51

z755.81 -_3.61 40.64 316,46 86.65 Z Z4 16 1855.e -_z._z 3j.64

4416.84 24.37 173.33 }0?.f_) 65.75 16 47 4_ 381e.9 zo,83 1e7.98

N|O-C(:IJRIME (X(CUTIOi ACCURACY (_q'OlT OETERN|NATION ACCURACY

8GT _105.Z 864_ 864.1 SG3 786.6 ST 376.8 88 304.1 $S 450 .Z

RRT -,7484 RR_ -.5178 R?F .7868 CR7 ,61|5 CRS -,8855 CST -,8960

$GB 883.3 R_3 .0876 R|5 -.7974 LSA 603.4 MSA 197.1 SeA 18.5

SGI 911.1 SG7 368.6 7HA 172.68 ELI 40_.4 (LZ 196.6 ALF 41.35

|.4UNCH 047[ NAY ZZ 19_4 IrL/_T TIN( 64.00 4RRIV4L oAr£ AUG 14 1964

H(LIOCENTRIC CONIC

RL J51.45 LAL -.00

RP log.?3 _AP -5.55

NC 87.749 GL -15,5J

PkANI[TO_[NTRIC C_41C

C5 58.53? VHL ?.?16 OLA

LNCH AZNTH LNCH T|N_ L-i T|N[ |NJ LAT

90.00 Z5 Z L_0 Z785.4J -Z8.04

90.00 13 18 15 4851.1bl 19.40

100.00 0 31 93 7487.16 -1_.9_

I00.00 14 55 17 4_03.17 _O.?8

JlO.O0 | 48 58 _47._ -35._

110.00 15 35 45 44ZO.17 _4.46

IFF(R(NTIAL CGiEi_I[CTION8

TO( -.3573 TRA*1.1343 TC3 -.Z88S 8At,I ._H?

NO( -,5e49 RR4 .IZO0 RC5 .141_0 rAU .13_O3

rO£*l.8054 FRA-].83_ FC3-J.8_44 6_P Z438

co[ .3191 MA 1.1806 8C5 .3_75 _SP -94_4

O|$TAK( ZS0.644

_Ot. _40.84 YL _8.886 GAL -|4.08 AZL 93°68 HICA 114.83 $44A 144.54 [CC ,14?76 IN( 5.6899 ¥I 18.418

LOP _5.81 YP 5'_o0_5 GAP °.OJ AZP 88,43 TAL 145.1 3 TAP 539,86 RCA 108,73 APO 180.35 VZ 34._51

GP 8.Z) ZAL 16_,5_ ZAP Pr. J8 (TS ),?? ZA[ 1_O,76 IT[ 154.84 Z4C 88.48 [yc Z?5.SD CLP -gZ,Z2

8.83 NAL 77.45 RAO 6369.1 V(L 13.490 PTH 7,46 VHP 4.775 DPA 37.88 RAP 81.80 (CC 1.9798

|NJ LONG [NJ RT A$C IN) AZNTH |Hi TIM( PO CST TIN |NJ Z LAY IN) Z LONG

7_,16 316._8 _4.14 75 48 74 7165.4 -ZT.l? ?0.60

708.99 310.03 6_,86 14 39 ? 4751.6 16.37 202.63

58.71 316.75 94.93 1 13 Z_ 1667.Z -28.52 50.05

181.14 }09.45 66,01 15 57 0 4003.1 17.61 183.78

_.88 316._6 8_._7 Z Z? Z_ 1647.9 -37.14 50.69

175,56 107.75 65,54 16 47 23 3_ZO,Z Z0,93 ]68.18

M|O-COUI_[ (X_CUTJ0N ACCURACY C_81T O(T[RN|NATION ACCUR4CY

$GT 1010.3 _ 377.0 SG3 }04.6 ST 56_.Z SR 794.5 SS 464.6

RRY -.76|7 NNF -.5777 RTF .8156 CRT .6387 CR$ -.8996 CST -.90??

ID78.5 RZ5 ._ R|5 -.8186 LeA 657.1NSA J97.4 $$A J9.3

661 1018,8 SGZ 567.0 THA 173.67 (Ll 430.6 (LZ 194.1 ALF 35.19

ZJIJ



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 19641

LAUNCH DAY£ NAY ZZ INS4 FL|r.,_T TIN( 96.00 ARRIVAL 0ATE AuG 16 1964

N(LIO¢(NTRIC CONIC

RL I91.45 LAL -.00

NP 101.70 LAP -3.31

RC IO.0AI GL -IS.R?

PLAM[TOCfNYN|C CONIC

C] 5l.$Sl VHL ?.S$g

INCH AZNTH INCH T;N[

00.00 Z$ I 27

90.00 13 17 ZR

100.00 0 35 St

100.00 14 54 40

110,00 1 S$ 34

110.00 15 35 ZR

0XSTANC( 256.PIB

LCR. 240.94 VL 29.934 GAk -13,S_ AZL 93.73 H<_A 11D.00 SIAA 164.07 [CC .24564 ]NC 3.7522 Vl 29.418

LOP 3_R.99 vP 30.NHi GAP .43 A2P _J.24 TAL 244,40 TAP 2.4] NCA 108.68 APO 17t.46 VZ 34.862

GP 9.S0 ZAL 142.00 ZiP H,81 (T| 4.$7 ZA( 151.41 (T( 140.95 ZAC 8G.81 (TC 275.64 CLP -96.90

DLA R.54 RAL ?2.IS lAO 6569.1 Vt[L |3.406 PTH 2.45 vNP 4.214 0PA 32.9?

L-| TIN( |NJ LAT IN] LONG IN] Rf ASC IN] AZNTH IN] TIN( PO CST ?IN

2349.53 -23.98 79.0fl 316,79 94,69 23 52 16 2146.5

4958.76 19.52 Z10.32 310.10 $9.07 |4 3_ 25 4256.9

2472.91 -29.43 S7.65 31i,63 95.50 I 17 5 1932.9

4907.32 _.90 191.43 509.81 M.13 |S 5] 26 4003,?

2229.M -33.39 _.i5 316.09 97.81 2 50 49 1629.?

4423.81 24.56 139.76 307.90 65.44 16 47 12 3823.6

0IFF[R[NTIAL COPNI[CTI(:8_

YO[ -.3999 TRAol.2_M 7C3 -.3498 BAU .2949

ROe -.3392 AWA .!100 JC3 ,IA50 FJ_._ .13234

ro(-1.6090 FRA-I._ FCA-I.SNS32 8SP 2935

90( .55|1 MA 1.24|2 9C3 .3779 FSP -944

NID-C(_RS[ [x£CuYION ACCURACY

8GT 1120,2 SGR _.2 8G5 305.6

_/IT -.ZSqK) RAW -.3319 RTF .8956

8r,8 1179.1 R23 .0892 R13 -.8383

8G1 1|_4.9 9GZ 355.5 THA 174.45

RAP 90°00 (CC 1.9604

|NJ 2 LAT IN] 2 LONG

-23.02 69.S4

16.$D 292.99

-28.36 49.01

17.34 184.06

-31.95 29.31

21.04 168.38

GRgJT 0[T[RNINATION ACCURACY

ST 411.5 SR 29S.6 IS 463.5

CRT .S651CNS -.9045 CST -.9168

LSA 659.0 N$4 196.8 IS4 19.2

(LJ 463.6 £L2 189.2 4IF 30.34

LAUNCH 0AY( MAY 22 19_4 FLI0_T TIN( 88.00 ARRIVAL OAT[ AUG ]8 1964

HI[LXOC(N?RIC CONIC

RL 151.45 LAL -.00

RP 10J.83 LAP -3.27

NC 9R.$_7 GL -14.25

PLAN[TOC(NTRIC CONIC

C3 57.192 V_L 7.9e2

INCH AZNTH LNRN 711,E

90.00 23 10 3£

gO.OO 15 19 40

100.OO O 40 7

100.00 14 34 8

lID.DO I 5? 23

I10,00 IS 33 19

0ISTAN¢[ _3.161

LOL 240.94 VL 24.?38 GAL -15.75 AZL 93.92 _CA 121.18 SNA 143,57 [CC .24358 [NC 3.9194 ¥1 26.418

LOP 2.13 YP 59.S_3 GAP .94 AZP _J.02 TAL 243,60 TAP 4.36 RCA 109.60 APO 138.54 VZ 34.832

GP 9.79 ZAL 16|.44 ZAP 101.21 [T6 5.39 24( 156.01 (T[ 145.62 2AC 87.15 (TC 235.94 CLP-]01.38

OLA 9.21RAL ?3.51 RAO QSH.0 VIII 15.562 PTH 2.44 VHP 4._25 OPA 33.0?

L-I ?1HE IN] LAT IN] LCIA_ IN] N? ASC IN] AZ14TH IN] TIM( POCST TIN

2733.0_ -27._7 36.95 316.69 95.23 25 S6 25 2133.0

49_1_,_ 19o1_ 210.63 510,33 69.20 14 5? 49 4262.3

2493.88 -29.35 58.55 316.53 98.07 I 21 5 1853,9

4812.94J 21.02 191.35 _09,91 69,25 IS 51 O 4012.?

2215.95 -33.25 33.40 315.95 96.42 2 34 21 1815.9

4427.37 24._ 174.00 308,12 85,5_ 16 47 6 5827.4

0IrF(R(NTIAL COPII(CTIOI_I

YD( -.4490 YRA-I.3110 TO3 -o4116 |AU .3554

NO( -.$618 RffA .09'J_ RC3 .1441 FAU .13141

rO[-l.llTO rRA-1.9S4i _C3-1.H95 _SP 3233

80( .S?9O MA 1.31L_7 9C3 .4561 KiP -993

_I0-C_K (_[CUTION ACCURACY

SGT 1_34,0 9M 356.4 8G3 306.5

RRT *.2?04 R/W -.3371 RTF .6510

J295.0 R23 .0909 R13 -.9534

8G1 1239.1 6G_ 545.9 THA 175.15

RAP ?8.44 [CC 1.9411

IN] 2 LAT IN] Z L_6

-26.85 68.43

16.65 203.28

"28.|8 4?.93

13.88 184.36

-31.?3 28.?0

21.15 168.6]

ORBIT 0(T(RNINATION ACCURACY

ST 455.9 9R 235.Z SS 4?4.4

CRT ,6970 CRS -.9098 CST -.9236

_$4 695._ NSA ]95._ $$A ]9.0

ILl S00.4 [LZ ]SZ.Z ALF ZS.Z6

LAUNCH OAT( NAY 22 1964 FLIGHT TIN[ 90.00 _RR]VAL OAT( AUG ZO |_64

NELIO¢[NTRIC C_]C

RL 151.45 LAL -.00

R? 108._A LAP -3.21

NC 94,630 GL -14.66

PLAN_TO_(NTNIC CONIC

¢3 _6,005 VHL ?.494

LNCN AZN;H INCH T114_

90,00 23 15 341

90,00 1_ 16 4

100.00 0 44 41

]OO.OO IA 33 37

liD.DO Z I 35

110.00 15 33 13

01STANCE 269.)68

LOL 240.94 VL Z8.313 GAL -19.53 AZL 93.89 HCA 124.36 SNA 143,03 (CC ,24157 ZNC $,8892 vl Z9.418

LOP 5,36 vP 36.926 GAP 1.33 AZP 83._0 TAL 242.?Z TAP ?.07 RC4 10_.48 APO 17?,59 VZ 34.882

G? 10.0? ZAL 160.94 ZAP 105,38 (TS 6.2d Z4E 19_,69 (T( 149,22 ZAC 8?.49 (YC 276.18 CLP-ID5,63

OL4 7.66 RAL 73,92 RAO 6569.0 V(L 13.518 PTH 2.45 vNP 4.246 0P4 33.21 RAP 73.]4 [C¢ 1.9213

L-| ?IN( IN] LAT IN] LONG IN] RT ASC 1NJ AZNTH |NJ Tlld_ PO CST TIN IN] 2 LAT IN] Z LONG

2716.?5 -27.76 75.73 316,64 95,82 24 0 S4 2116,? -26.63 63.Z8

4868,35 19.80 211.05 310.61 69.34 14 _? 12 4268.4 ]6.82 Z03.69

2442.13 -29,21 55.40 316.46 96,66 I 25 24 1842,Z -23.98 46.91

4619.19 21,16 192.10 310.05 68.38 ]5 50 )5 4018.2 18.04 184.69

2201,53 -35.10 36.50 315.83 99.05 Z 38 IT 160].5 -_1.50 27.64

4431,56 24,?0 176.23 309.38 69.6? 16 IT 4 3831.6 21.29 168.8Y

_i6|T O(TCRNINATION ACCURACY

ST 5D1.9 SR 264.0 SS 480.2

CRT .?069 CN$ -.9154 CST -.9288

LSA TIT,] NSA ]93.0 SSA 18.6

ILl 5_9,9 CLZ ]?3.6 ALF 22,89

DlYYENCMTIAL CONNECTIONS

TO( -,498_ TRA-I.AO13 ?C3 -,4748 8AU .3715

RO( -.$436 RRA ,0889 RC3 .1448 _AU .12952

F0(-1.61_4 FRA-I,9010 FC_-2.002J O$,P 36_S

80( o6093 MA 1,4041 8C3 ,4961 FSP -955

NID-CC_URS£ (Y_CuTION ACCURACY

SGT 1350.3 8GR 347.5 SG3 304.8

RRT -.2721RRf" -,3416 RTF .8624

SGl| 1394.3 R23 ,0953 R13 -.8643

SGI 1333.6 6G2 333.5 THA 135.34

LAJJNCH OAYC NAY 22 1964 FLIGHT TIN( 92,00 ARRIVAL 04TC AUG 22 ]964

HCLZOCENTRIC C_NIC

RL 1|1.45 L_ -.00

R? 108.eO LAP -3.14

NC 96.999 OL -1_.09

PLANCT(XENTNIC CONIC

C3 54.9_O V_L 7.405

INCH AZNTH INCH TIN(

90.00 _3 ZO 45

Ira.DO 13 15 _1

100._0 0 49 37

J 00.00 14 3_ 6

110.OO 2 I 5

110.00 15 33 8

OlFF(RENTIAL CONRECTION9

TO( -._498 TRA-1.4921 YC3 -.S3RO 9AU .4094

ROC -.3£49 RNA .0789 RC3 .1446 FAU .12643

WOC-1.6005 FRA-1.7312 FC3-1,9_14 BSP 4027

906 .6333 _R'A 1.4840 BC3 .S5?l FSP -940

OISTAK( 235._44

LOI. 240.94 VL _9.S55 GAL -13.39 AZL 93.97 NCA 127.54 _k_A 142.46 (CC .23961 INC 3.965? Vl 29.418

LOP 9.34 VP 3_.9_ GAP 1.39 AZP 6?,39 TAL _41,?? TAP 9._ RCA 108.33 APO 1?6.60 V2 34.993

6P 10,38 ZAL 160.19 ZAP 1_.32 (T6 7.13 ZA( 151.33 [T( 152,01 ZAC 83.83 CTC Z36,36 CLP-109,63

OLA ?,49 RAL 34._ RAO 6369.0 Vl[L 13,234 PTH 2,43 VNP 4.286 OPA 33.39 RAP 36,10 (CC 1.9024

L-I TIN( /NJ LAT IN] L_NG IN] R? ASC IN] AZNTH IN] TIM( PO CST TIN |NJ Z LA T 1NJ 2 LONG

2699,52 *23.84 ?4.33 316.61 96.43 24 5 d5 Z099.5 -26.46 66.06

4939.13 19.97 211.48 310,99 69.49 14 36 36 4275.1 13.00 204.07

24_5,5? -29.07 54.18 316.41 9?.29 I 30 3 1925.6 -27.76 45.63

4824.31 _1.31 19_.49 310.34 68.53 1S 50 10 4024.3 |8.21 185.07

_I14,30 -$2.94 55,5A $1§,74 99.72 2 42 31 1588.3 -31.24 26.33

4436,34 24.92 176.58 309.69 65,80 16 4? 4 3836.3 21.44 166.16

MIO-CO_K (IO[CU?|ON ACCURACY (_Q91T DCT(RNINA ?ION ACCURACY

9G? 1467.3 SGR 533.6 $G3 300.9 ST 348.9 89 232.1SS 463.?

R1QT -,2_6 RNF -,3434 RT_ .8?03 CRT ,3251CR$ -,92J6 CST -.932?

SGI) 1505.2 _3 .1017 R13 -.872D L$A 749,9 NgA ]99,9 $$A 19,5

8GJ 1470.2 3G2 322.4 THA 176.28 ELi 5BI,3 EL2 163,9 4Lr 20.06

211Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19645

LAUNCH 0ATE NAY 22 1964 FL|GHT TIME 94.00 ARRIVAL 0ATE AUG 24 1954

HELIOCENTRIC CCIqIC

RL 151.45 LAL -.00

Re 108.57 LAP -).01

RC 99,308 GL -19.56

PLAN(TOCENTRIC CONIC

C3 _3.8d4 VHL ?.315

LNC_ AZMTM LN_H T|M(

90.00 Z3 24 18

+O.OO 13 14 34

JOD.D0 O 54 57

100,00 14 52 31

I10.00 Z 10 5d

|10.00 15 33 2

OISTANC(281.6_K)

LOt. ZAO.94 VL 28,586 GAL -13.21 AZL 94.05 MCA 130.?2 SMA 141.88 (CC .23771 |NC 4.0490 Vl _9.418

LOP 11.73 VP 38.851 GAP 2.20 AZP 87.38 TAL 240.75 TAP 11.47 RCA 108.15 APO 175.81 VZ 34,905

GP 10.77 ZAL 159.48 ZAP 113.01ETS 8.07 ZA[ J49.18 ETE 154,18 ZAC 88.20 ETC 2?8.50 CLP-II).44

OLA ?.08 RAL 74.9? RAO 8368.9 t,'_.L 13.230 PTH _.42 VHP 4,337 OPA 33.83

L-| ?114( |NJ LAT INJ LCNG JNJ RT ASC ZMJ AZMTM |NJ TIM( PO CST TZN

21M!1.18 -Z?.A9 73.21 316.60 97.07 24 l0 59 2081.2

4882.82 Z0.15 211.97 311.21 69+67 14 35 5T 4282.8

240?.90 -28.9J 52.89 3J8.39 97+95 I 35 5 J807.9

4831.33 21.49 192.94 310.ST 68.71 15 49 43 4031.5

ZI?O.I; -32.74 34.12 313.68 100.42 Z 4? 8 1370.1

4441.99 23.07 176.93 303,04 65.96 16 47 4 5841.9

01rY(REMTIAL CCIIR(CT|CIq$

T0E -,6001 TRA-l.5620 TC3 -.0024 8AU .4444

NO| -.3049 RRA .064_ RC3 .1445 FAU .12336

fDE-1.5833 FRA-I.8380 FC3-1.8902 88P 4435

80¢ .4731 8RA f.3433 8C3 .41_3 rSP -931

NI0-CQu_ £XJ[CUTI(_4 ACCURACY

SGT1585.8 8f_ 322.9 SG3 296.1

RRT -.2688 f_r -.3506 RTF .8765

$_ J8JB.4 RZ3 .1097 RJ3 +,8770

SOt _388.$ SGZ 310.5 rHA I?6.74

RAP 75,33 ECC 1.8831

|NJ 2 LAT INJ 2 LONG

-28.22 84.77

17.Z0 204.54

-27.S] 44,37

18.40 185.50

-50,96 _5.35

21.61 189.49

,C_BIT OETERMINATI(_I ACCURACY

ST 59?.8 SR 239,0 S) 488,4

CRT .7425 CRS -.8280 CST -.9357

LSA 786.2 NSA 186.3 $5A J$.J

(41 823.4 EL| 135.0 ALr IT.68

LAUNCH OAT( NAY 22 I_H_4 FLIGHT TIM( 96.00 ARRIVAL DATE AUG 26 1964

_(LIO¢[NTRIC CONIC

RL JSZ.43 LAL -.00

RP 108.33 LAP "2.98

RC 101.830 GL -16.07

PLAN[TOCEMTRIC C(_q|C

C3 52,502 vNL ?.246

LNCH AZNTH LNCM TIN(

_;)D,DD 23 3_ J_

90.00 13 13 39

IO0.00 _ 0 44

100.00 14 31

110.00 2 16 12

110.00 15 32 51

DISTANCE 287.8011

LOt. 240.94 VL 18.5J8 &A¢ -13.0J JZL 9_4.J4 /'K_A 2 _3.90 $,qA J41.28 £_C .Z)386

_OP 14,91 vP _8.810 GAP 2.$8 AZP 87.13 TAL 239.67 TAP 13._8 RCA 107,95

GP II,ll ZAL 158.69 ZAP 116.45 (T$ 9.0? ZAE 147.05 (T( 155,86 ZAC 88.61

DLA 6.63 RAL 75.81RAO 6368.9 VEL 13.186 PTH 2.41VHP 4.399 OPA 33.95

L-1 TIN( INJ LAT INJ LONG JNJ RT A_C INJ AZM?H _MJ T|M( PC) CST TIM

288).3J -27._2 71.79 _J8.8J 97.76 24 J8 4D ZO_J._

4891.68 Z0.36 212.94 311.59 89.88 |4 3_ 1! 4291.7

• $88.96 -_8.T_ 5_,52 316.38 98.65 I 40 33 1T89,0

4639.48 21.69 193.46 311.05 68.9I 15 49 l0 4039.5

2152.77 -32.52 5Z,81 315.61 IDI,i6 Z 5Z 5 155Z.8

4448.41 25.25 177.35 3(39.45 66.15 16 47 0 3848.4

IN( 4.1407 vt 29.418

APO 174.60 VZ 34.918

ETC 2?6,59 CLP-111.O0

DJrFER£%Y]AL CC_II_£_J_

TOE -.8514 TRA-I.63_2 TC3 -.8667 8AU .4788

ROE -.2_42 RRA .03|8 RC3 ._44| _AU ._1843

FD[-1.5613 FRA-I,S?4_ FC3-1.9693 88P 4821

80( ,7107 MA 1.6400 8C3 .6821 FSP -_O?

_JD-C.OI_.qE EXECUTION _CC_q_C?

SOT 1703.4 SG_ 309.5 SG3 289.7

RRT -._851 RRlr -.$56_ RTK ,8808

SG8 1731.3 R28 .1Z02 R13 -.8817

3GI 1705.5 $82 298.1 TMA 177.15

RAP 74.82 ECC 1.$840

INJ Z LAT INJ 2 LONG

-7_.98 _3.39

17.43 205.09

-27.23 43.0)

18.65 186.00

-50.64 24.10

Zi,81 169.89

_8]T _?ERMIN_T]_4N ACCURACY

ST 647.6 SR 225.1 $$ 491.)

CRT .7594 CR$ -.9349 CST -.9379

LSA 823.5 NSA 182.2 $S_ ]7.7

ELl 870,9 ELi 141.4 ALF 15,49

LAUNCH OAr[ NAY ZZ 1964 FLJGMT TIME 98.00 ARR)VAL OAT( AUG 26 1964

HELIOCENTRIC C_IC

RL 151.4_ LAL -.00

RP 108.50 LAP -2.89

RE 10_.951 &L -16,$4

PLAN[TC_CNTN|C CON|C

C3 51.380 VHL 7.187

L_CH AZMTH _NCH TIME

_9.00 23 38 3Z

90,00 13 IZ 33

100.00 l ? 2

100.00 14 30 39

110,00 _ 21 58

_lO,OO 15 32 34

OfYFE_¢NT_A_ ¢ORR[(?_ON$

TOE -.7048 TNA-I.1150 TC3 -.7518 8AU .5121

ROE -.2822 RRA .03_ RC3 .1440 FAU .115A0

FDE-1.5404 FRA-i.4923 FC3-1,9453 8SP 5225

60( .?5_0 (k_A 1.7154 8C3 .7459 FSP "891

O|STANC( 293.900

COL 240.9_ ¥L 28.444 6AL "12.81 AZL 94.24 PI_A 237.09 $_A 140.88 EC( .23408 ZNC 4.242_ Vl 2_._18

LOP 18.10 VP 38.?68 GAP 2,95 AZP 88.89 TA_ Z58.54 TAP 15.65 RCA 10?.73 APO 173.58 v2 $4.929

GP 11.96 ZAL 157.88 ZAP 119.66 ETS 10,15 ZAE 145_0_ ET( 157.14 ZAC 89.G7 ETC Z?8.62 CLP-iZO.)4

OLA 6.15 RAL 78.29 RAO 8568.9 YEL 13.142 PTM Z.4O VMP 4.469 DPA 54.37 RAP ?4.55 ECC 1.$453

L-I TIM( 1NJ LAT INJ LCNG INJ RT ASC |NJ AZMTM |NJ T]M( PO CST T|N INJ 2 LAT ]NJ Z LONG

2840.23 -27.21 70.27 318._4 98.50 24 Z_ 5| 2040,_ -25.86 _1._0

4902.02 Z0.60 213,Z0 312.02 ?0.13 14 34 15 4302.0 17,70 ZO).?Z

2368,50 -28.51 50.04 316.39 99.40 1 4S 30 1768,5 -26.91 41.60

4649.D0 21.92 194.07 311.49 69.15 15 48 28 4049.0 18,89 186.59

2134.08 -32.27 31.42 315.57 101.95 2 57 30 1534.1 -_0.28 _Z.76

4438.19 23.46 J77,86 _K59,91 66.38 |8 46 50 3856.2 22,05 170.37

_ZO-(Ob'RJl_ _,rZcu?ZO_ AC(b_RA(r <:X'SZT OE?ER_Z_A?Z,O_ AC(UR_Cr

SGT 1821.e 8G_ 295.8 s_3 283.0 st 699.8 S_ 2oe.9 ss 4e8.4

RRT -.2_2_ _ -.3662 RTF .8836 CRT .7763 CR$ -.9420 CST -.9897

SGe 1845.8 223 .1329 R13 -.8845 LSA 885.0 NSA 177.9 $$A 17.Z

SGI 1823.G SG2 285.Z THA I??.S0 ELl ?| 9.1 EL2 128.8 *LF 13.55

LAUNCH DATE MAY 22 1964 FblGHT TIN( ID0.00 ARRIVA_ OATE AuG 30 1964

_(LIOCENTRIC CONIC

RL 151,45 LA_ -.00

RP 108.48 LAP °2.78

_C JOB.|TO G_ -37._?

PLAN_TOCENTRIC CONIC

LNCN AZNTH LMCH TIR

90.00 23 44 0

_m.oo 13 II 10

100.00 1 13 55

100.00 14 29 52

110.00 _ 18 ZI

110.00 15 3£ 5

OISTAN([ 299.98?

LOt. 240.94 VL 28.389 GAL -12.81 AZL 94.36 NCA 140.27 SNA 140.05 (CC .23235 ZNC 4.5583 Vl 29.418

LOP _1.2_ VP 38.?_5 GAP 3,_ AZP 86,65 TA_ 237.38 TAP 17.63 RCA 107.50 APO 172.57 VZ 54.941

G? J2,JO 2SL J38.94 ZAP J_Z.83 [?S J_.38 2_ 143.24 ETE J5_.09 ZAC 89.1H3 ETC 778.82 CLP-JZ_,47

OLd 3._T RL_ ?7.02 _0 6_68.6 VI_ 13.100 Pr_ Z.$g YHP 4.545 OP4 54.9f RA@ T4.51 ECC |.8_69

L-| TI_ |NJ LAT |MJ _ONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ Z LAT |NJ Z LONG

2811,09 -26.87 841,6_ 316.68 _9,29 24 29 38 Z017.1 -25.31 60.30

4914.Z5 _.88 213.9'9 312.51 70,43 14 33 4 4314.2 18.02 206.48

2346,24 -_8,ZS 48,43 318.42 100.21 1 55 ! 1T48.2 -28.55 40.04

4680,3d 22.19 194,80 311.99 69,44 15 4? 33 4060.3 19.20 187.29

• 11_._8 -Jl._? 2_._1 _Z$.3A 102.80 3 3 Z5 1313.8 -29.88 ZZ.32

4465,55 25.?_ 178,47 310,44 66.86 18 48 3] 3865.8 22,34 170.94

N|O-CA_J_IN[ (]C[CUT|_q ACCURACY OR81T 0ET£RM|NATION ACCURACY

SGT 19A0.6 9641 282.0 SG3 2?5.9 ST ?54.2 SR 193,4 $S 502.3

RRT -._8JJ RRF -.3794 ffTF .8856 CRT ,793? CRS -.849_ C_T -,94J3

$_ 19_0.8 R_3 .1497 213 -.8864 LSA 910.0 MSA I73.5 SSA IG.6

_1 1_41.8 SGZ Z?_.O ?HA I ??,78 ELI 770.0 EL2 IZS,Z 4Lr ZI,??

0|FF(RENTIAL C_IlrlECTIONS

TDE -.?804 TRA-]o?887 TC3 -°?9?2 8AU .5A42

NO( -.2590 RIIA .O_61 RC3 .1441 FAU .11119

F02-1.5204 rRA-I,4094 FC3-1.9158 8SP 5831

80_ .797Z MA 1.7889 8C3 .8101 FSP -8?3

21i3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH DAtE NAY ZZ 1964 FLIGHT T|_ JOZ.O0 ARR|VAL OAT( S(P 1 1964

HELIO([NTR|C CON|(

mL ISI.AS LAL -.00

RP 108.42 LAP -Z.e?

NC I08.588 GL -17.47

PLAN(TOC£NTR|C CON|C

C3 49.181 UHL 7.0JZ

LNCH AZHTH LN_H T|N(

gO_00 25 51 55

90.00 ]3 9 24

|00.00 ] Zl 50

JO0,O0 |4 Z# 25

I|O.O0 Z 35 4

|10.00 |5 $! ZO

0/STANCE 306,012

LOt. ZAO.g4 UL ZD.Zg$ GAb -JZ.40 AZL 94.49 NCA 143.46 _A ]59.60 [CC .23069 INC 4.4992 Vl 29.418

LOP 24.49 UP 36,680 GAP 3,64 AZP 86.38 TAL Z38,|$ TAP |9.59 lCA 107.24 APO ]?|.56 VZ 34.953

GP 12.74 ZAL 153._3 2AP IZS.3? IT| IZ,TJ ZA[ 141.50 IT[ |58.73 ZAC 90,25 ETC 2?6.57 CLP-]2G.40

DLA 4.93 RAL 77,79 tE0 $5(_1.8 V_L J3,05_ PTN. 2.38 UHP 4.631 OPA 35.58

L-] TINE IN] LAT |NJ LONG IN] R? ASC IN| AZNTH IN] TIN_ PO C|T TIH

259t.63 -24,58 (_,81 518.75 |0O,]S 24 $? G |991.6

49_0.84 Z].Zl Z|4,_4 31 3.07 70,79 14 31 33 4328.9

2321,78 -2?.94 46,M 316.47 J0J.08 2 _ lZ ]?Z|.8

4878,_ ZZ.GZ 195,69 $|_.57 69.80 15 46 19 4074.0

Z09|.54 -_l,JZ 2D.27 $15,53 ]O),?| 3 9 56 |491.5

44TS.S8 Z4.0Z IT9,21 3||,05 67,0| IG 45 ST 58??.0

D/FFERRN/IAL CORRi[CYlONI

TOE o.81?5 TRA-I.DS#? ?C3 -.881Q 8AU .5742

RO[ -.Z|49 IRA .OI2l RC3 .1444 FAU ,|010_

FOE-J.4978 FRA-I,$ZIO F¢$-l.8773 BJP 6003

BO( ,8453 MA |.8588 BC3 .8738 F|P *844

RAP ?4.68 £CC I.a09Z

IN] 2 LAT IN] 2 LONG

-24.90 58._4

18.40 Z07.39

-26.13 38.38

19.56 188.14

-29.42 19.?S

22.68 171.65

ORBIT OET[RN|NATION ACCURACY

ST 810.4 |R J?5,? $$ 507.5

CRT .8121CRS -.95?1CST -.9425

LSA 957.Z M54 169.2 SSA J5.8

_L| 8_3.0 EL] |01.0 ALF 10.14

NI0-C_u#S£ EXECUTION ACCUraCY

SGT Z056.? SM 26#,3 883 287,T

RRT -,25D9 RRf -.5967 RTF .8885

S_ ZO74._ RZ} .|M4 R|3 -,8873

SGI 1'05T,9 SGZ 258,0 ?HA 118,03

LAUNC_ DAY[ HAt ZZ 1984 FLIGHT TIN[ |04.00 ARR/VAL DATE SEP 5 1964

_I[L|O¢£N/N|C CON|C

RL 151,45 LJL -.00

RP 108.38 LAP -2.55

RC 110.891 GL -II,77

PLAN£TOC[NTRI¢ CONIC

C_ 4_,144 ¥ffL 8,_9

LNCff AZNTH LNCff 11_

tO.D0 0 8

90.00 J3 7 ?

JOG,00 ! £9 5?

100,00 J4 ZG _¢

|10.00 2 42 42

ltO.O0 IS 30 13

01#YAI_£ _12.035

LO¢ 240.94 VL _.Z]6 GEL -|Z,18 &Zk 94.64 |]Ca 146.66 ,S_AA 1_.76 [CC ,22910

LOP 27._I VP _1,635 GAP 3._N_ AZP _G.l_ TEL 234.85 TAP 21,51 RCA 106.97

GP |3.52 ZAL |54,85 2AP JZ?.8? ITS |4.Z? ZA£ 139.85 £TE 159.11 Z4C 90.99

OLA 4.ZO RAL 78,_0 RA0 8568.8 V_L ]3,0|_ PTH Z.38 V_P 4°?24 OPA 36.43

b-| _|N( |NJ LAT |NJ LGNf* |NJ R? A$C |NJ AZNTH IN] T|N_ PO CST T]_

2588.$e -ZG.Z_ 64.8_ 31E.84 101.09 0 49 21 |963.4

494_,85 Z|._ ZJ_.09 315.73 ?I.Z4 14 _9 3) d346.?

ZZ_4,_5 -27.5? 44,75 3J6,84 ]02.03 Z 8 I| 1694,6

4890.e0 zZ._O 196,77 31_.Z4 70,25 ]5 44 40 4090.6

_$G.93 -31.2] 26,47 $15.54 JO4.?O _ 17 9 1466o9

4491,08 ZG.40 180.14 311.75 67.45 16 45 A 3891.1

INC 4.6438 UI 29.418

APO 170.55 U2 34.966

ETC 2?6.49 CLP-J29.15

O|FFER£NY|AL CCIt'R£CT|_N,S

TO£ -,8800 ?RA-I._£?$ ?C$ -.92_4 8AU .60_

RD£ -.18_11_tA -.O008 RC3 ,J458 FAU ,10_18

FO£-1.48_1FNA-|.2)?9 FC$-I.8)?0 88P _404

80£ .gOOO ME 1.9_75 8C3 .9_?8 rsP o822

NIO-CO_R_E EXECUTION ACCURACY

|G? 2174.$ S_ 255.4 883 259.9

RRT -.Z828 RRF -.4215 RTF .887Z

SGB Z|89.3 R23 ,1921 R13 -.88?9

SGI 2|75.4 SO2 24G,3 THA 178.21

RAP 75.04 £CC 1,7923

|NJ _ LAT IN] Z LONG

-24.43 56.5|

18.84 _D8.50

-25.63 _6.48

Z0.00 189.]8

-28.88 18.04

Z3.11 17Z,53

ORSJT DETERMINATION ACCURACY

ST $?|,0 SR |5_.5 S| 815.9

CRT .8321 CRS -.965J CST -.9440

LSA 1010.8 HSA 165.3 $SA 14.8

ELl 880,8 £L2 85,7 ALF 8,_7

LAUNCH 0ATE HAT 22 1g$4 FLIGHT TIN( |0G,00 ARRIVAL OAT[ S£P _ |984

HEL|O(£NYRIC CON/C

RL 181,45 LAL -.00

RP 10R,34 LAP -2.42

RC 113.2D] GL -1_.?0

P_AN(TO_£NTR[C CONIC

C$ 47.199 V_L $,870

LNCH AZMTH LNN_H TIN(

RO.OO 0 16 _Z

RO.O0 13 4 ?

_00.00 I 39 28

100.00 14 28 54

JlO.O0 Z 51 15

110.O0 15 _I $4

OIFF£R£NTJAL CONR_CTJON_

?OK -.948T TRA-I.9_4I TC$ -,9'_D5 BAU ._319

RO£ -.|GIG Rt_A -.015S RC3 ,1477 FAU .09784

FO£-I.4?|R FRA-I,155_ FC5-I.?910 8SP 6#0?

80£ .9824 ME 1,9942 _C3 I,00|5 FSP -_

D|STANCE 318.039

LO_ 240.94 VL 28,15? GAL -i1.95 AZL 94.85 HCA 149.95 SHA 138.12 [CC .ZZ758 INC 4.8259 vl 29.418

LOP 30.88 uP 38.590 GAP 4.27 AZP 85.82 TAL 253.54 TAP 23.38 RCA |06,69 APO 169,56 VZ $4.979

GP 14,49 ZAL 153.63 ZAP 150.13 ETS 16.08 ZA£ 188.25 [T[ 159.21ZAC 91.92 ETC 2?G,37 CLP-131.74

0LA 3.34 RAL 79.47 RA0 $568.8 UEL I2.983 PTH Z.37 VHP 4.824 0PA 37.48 RAP 7_.57 £CC 1.?768

L-| TIN( |NJ LAT IN] LONG IN] RT ASC |NJ AZNTH JNJ TIN[ PO CST TIN ]NJ Z LAT IN] 2 LONG

2581.5_ -25,79 62.59 516.91 102.13 O 58 43 1931.6 -23.86 54,4_

4_68,53 22.08 21?,$Z 314,50 71 .80 14 28 56 4568.3 19.38 209.85

2284,16 -27.12 42.59 ]16.83 103.06 2 |? 10 1664.Z -Z5.05 34.41

47/1,16 23,37 19_,12 314.03 70.81 IS 4Z 25 4111.2 20.54 190.47

• 039,$7 -)0.72 24,4? 318.5? I05,79 3 25 J4 1439.4 -28.25 16.14

4508,7| 26.85 |8J,31 3|Z.58 68.00 16 43 43 3908.7 23.63 173.65

HID-COURSE £_rCUTION A£CURACY OR_|Y D£TERN/NATION ACCURACY

SGT 229_.1 $GR 248._ SG3 251 .8 ST 936,7 SR 135.0 SS 52_.6

R_T -,_$_? R_ r *,454d RTF ,8875 CRT .8549 CR$ -.9734 CST -.94_5

$88 2305.0 RZ3 .ZZ07 RI3 -.8882 L$A JO?O,7 NSA IG2.| SSA |3,7

SG] ZZ�),O 80_ 234,7 ?HA 178.34 ELI 945.8 EL] 69.5 ALF 7.06

LAI,,_ICH DATE NAY 22 |9G4 FLIGHT T|14_ |08.00 ARRIVAL DATE $£P ? 1964

P_LIOCENTR/C CONIC

RL 151.45 LAL o,00

RP 108,30 LAP -t.Z9

RC I15.499 GL -ZO.T9

PLAN[TOC£NTR|¢ CON|C

C$ 46,316 V_L 8.80_

LNCH AZMTff LN_ff Y|M[

9(3,00 0 _? 5|

gO.O0 13 O

100.O0 I SO I_

IO0.O0 ;4 ZO 25

IJO,O0 3 0 59

JIG.D0 15 ZG t_

DIFF[RI[NTIAL CONII_CTIONS

T0(-1,0£4_ TRA-_.0S?O TC$-I.0SO8 8AU ,_5?_

RO( -,13_4 RR_ -.0273 RC3 .1505 FAU .0_?_

FO(-I.443| FRA-I.01_5 FC3-1.7325 8$P ?|Gd

80£ 1.0_7 8RA Z.OS?] 8C3 1,06|3 r|P +?68

DISTANCE 324.024

LOt. 240.84 VL Z_,05_ GEL -|I.?Z AZL 9_.05 NCA 153.05 SI4A 137.48 £CC ._2613 |NC 5.0489 vl 29.4|8

LOP 34.0? VP _,544 GAP 4.57 AZP 85,30 TAL 232,1_ TAP ZG.ZZ RCA 105.59 APO |68.57 V2 34.992

GP 15.1'0 ZAL |52._6 2AP 182.14 £T$ 18.25 ZAE 13G.GG ET£ ]59.02 ZAC 93.10 ETC 276.22 CLPoi_4.18

OLA Z.3| RAL 80.38 RAO _968.? VEL IZ._5| PTH Z,38 VHP 4.933 OPA 38,79 PAP 76,24 (CC 1.76_1

L-| Y|N_ |NJ LAY |NJ LOI_ |NJ RT A8C |NJ AZNTH JNJ T|N_ PO C|T T|N |NJ 2 LAT IN] 2 LONG

2495,ZZ -25.£4 60,07 3|?.]3 |03.28 ! 9 26 1895.2 -23.;6 52.01

4S)_5,S3 2_,t$ Z|_,33 315.43 ?2.53 14 23 25 4595,9 20.04 21].62

£_._ -L_,56 40,18 316.77 104.25 2 27 25 |G29,4 -24.54 3_.06

4?3?,0| 25.94 |_H).83 314.97 ?].54 15 59 22 4]3?.0 21,J9 |92.1!

L_O_,04 -_O.|Z 22.23 3J5.64 |08.99 3 34 27 1408.0 -27.50 14.OZ

453|.|| 27.4J 182.8| $|3.38 68.?3 16 4J 43 3931.1 24.27 JT5.05

M|O-COURS£ (XECUT|ON ACCURACY O_BIT D(T(RNINAT|ON ACCURACY

$GT _406.3 $GR 234.4 $83 242.8 ST 1007.5 SR ill.7 SS 558.1

RRT -,Z792 R_ r -.494? RTF ,88?] CRY .9822 CR$ -.9820 C|T -.9472

S_B Zd|7.? RZ3 ,2549 RI3 -,88?8 L$A J136,2 NSA 159.? S$A 12,3

$GI Zd07,Z $GZ ZZG.0 ?HA ]?8.43 £L1 |012,J £L2 52.4 ALF 5._0

Z]14



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. I, 19645

LAVNC.N DAYE NAY 22 IP64 FLJG, HT TJN[ 110.00 4RRJ¥AL 0ATE $EP 9 L964

N£L IOC[NYlI| C CONIC

RL IS1.4_ L4L o.00

RP 108.Z6 LAP oZ.14

RC 117,780 (,I, -22.10

PL AN( TO¢lr NTm ][ C C(_l| C

C3 49,703 VNL 6,760

LNC_ 4ZXYX LXCX ?IN[

m0.o0 0 41 Z

90.oo lZ 54 50

IOO.00 2 Z 52

]00.00 14 15 41

I10.00 3 12 15

-110.OO IS 22 47

O|FFER[NYZAt. CORR[CTIONJ

T0[-I.i141 TRA-2,II_ TCSol. IO?? 8AU o(_$4

RD t -.0999 _A -.Oils RC3 .ISSl fAu .08796

FO(-1.41it irRA -.8206 fC3-1.6465 88P ?SSS

B01[ 1,1186 MA 2.1202 0C5 1.1156 Irsp -742

OISTANC[ 529.982

LQ- 240.84 YL Z?.877 OIL -11.4# AZL 95.52 _4 1t6.24 ImA 156.#5 [CC .22477 INC S.SZ2Y V; 29.4]S

LOP 57.27 VP 56.497 GIP 4.86 4ZP 65.13 TAL 250.79 TAP Z?.03 NCA 106.69 APO 167.60 v2 $5.006

;P 17.25 ZAL 150.?0 ZlP 155.B4 [Y$ Z0.80 ZA[ ]55.05 IT[ J58.52 ZAC 94.61 [TC Z76.06 CLP-1_6,49

OLA 1.06 RIL BJ,3? RAO 6_64.? ¥[L 12.925 fTH 2.56 VHP 5.056 0f4 40.46 RAP ??.OZ [CC |.752|

L-| T;N[ IN| LiT ;NJ LONG IN| RT 46C IN| AZNTH IN| fiN[([ PO CST TIN _NJ 2 LAY IN| 2 LONG

24$2,01 -24,55 5?.16 517.5$ 104.58 I Zl 55 |852.8 -22.$1 49.21

5051._ 25,54 22]._ 316,57 73,50 14 18 41 445Jo0 20.66 215.S?

2188.84 -25,6$ 57.56 $16,96 I05.S6 Z 59 21 1548._ -23.4? 28.38

4770.21 24,64 2152o0S 516.J4 72.Sl 15 35 I1 4170.Z 22.01 194.24

19TI.T8 -29,57 19.67 315.76 /08.54 5 45 7 1571.8 -26.58 11.59

45Q0.15 26,|i 184.78 514.81 69.70 16 58 4? 3960.1 25.09 176.91

M|O-C_t)R_[ [YJ[CUT|ON 4CCuRACy C_01T O[T[RN|NiTION ACCURACY

SGT 2522.6 6_ 228.8 SO5 255.8 ST 1088.Z SR 85.6 6S 554.8

RRT -.2959 R_ r -.5450 NTF ,88?0 CRT .8166 CR$ -o8891 CST -.9496

$68 25_3,0 225 .2957 R|5 -.8877 LSA 1214.1 N54 158.S S$A _0.8

SOl 2525,5 _,Z _16,6 THA 178.45 ILl 1081.1 [LZ 34.1 ALF 4.1]

LIU_N 04T[ NIY 22 ItHI4 FLIGHT TIN[ 112.00 IRR|VAL 0ATE SEP II 1964

H(:L|OCENYR|C CON|C

RL 151.45 LiL o.00

R? J04.22 LiP -].88

RC IZ0.0Y4 GL *25.72

PLANETOC[NTRJC CONIC

C5 4S._lOO VHL 6.751

LNCH 4ZNTH LNCH TIM[

JO.OO 0 54 48

_O,OO It 47 51

I00.00 2 17 56

1OO.00 14 8 5

II0,00 5 25 58

II0.00 15 l? 52

OIff[RENTfAL CONRI[CTZONJ

TOC-l.t241 TRA-Z.1850 TC5-1.1578 8AU .7080

ROE -.0635 RRI -.0572 RC_ .1615 FlU .08214

f0[-1.4806 fNA -.8111 fC$*1.5862 0SO 7960

BD[ i.Z204 MA 2.1837 8C5 I.l+90 FSP -714

Of ITANC£ 355.845

k(X. Zi0.94 VL 27.097 OiL -11.25 AZL 8S.M H(A 159.44 MiA 156.21 [CC .Z2349 INC 5.6?80 vl Zg.418

L(_P 40.4? VP _.45J GAff _.J5 AZP 44.M TAL 228.36 TAP 2_,41RCA 105.77 APO 166.65 YZ 35.019

GP 18.Z_ Zl_ |44,_ ZiP 155.18 ITS 24.18 Zl( |55._7 IT[ 157.65 ZAC 86.61 [TC 27_.68 CLP-138,68

O_A -.50 RIL 82.43 RIO 65_8.? V£L 12.810 PTH 2.35 VNP 5,198 DP4 42.62 RiP ??.85 ECC 1,745_

L°i TINK |NJ bAT ZNJ _ONG IN| RT ASC |NJ AZNTH |NJ T|M( PO CST Y|N IN| Z LAT [NJ Z LONG

_40_._8 -25°64 55.74 5l?.M 106.06 1 56 51 1802.4 -21._1 45.91

$07T.0_ 24.ZO 224.77 318.04 74.85 14 12 8 4477.! Z1.88 Z|6.86

_140.?4 *24.85 $4.08 517.25 107.05 2 55 57 1540.7 -22.$6 26.23

4415._? 2S.SO _5.02 3J 7.64 73.86 J5 Z8 18 4214.0 _5.04 187,08

1828.78 -28,41 16.68 3|5,86 108.86 $ ST 48 1528.8 -25.44 8.Y?

45_8.70 28.00 187.43 516.39 71,05 16 54 50 5898.7 26.14 178.42

NIO°_X[ £YJ[CUTZON ACCURACY OR_I? O£T[RNINATION ACCURACY

65? 2140.0 $GR 229.2 $65 ZZ4.Z ST 1183.5 $R 56._ SS 576._

_T °.)J71 R_q r -,_00_ R?F .88_Z CRY .862_ CR$ -.8830 Cs? -.P_2B

S/.8 Z649.9 225 .5549 R!5 *,8879 LS4 1507.8 NSA 158.? $SA 9.1

_1 264J.0 SG2 _J?,5 THA 178,41 ILl !164.5 [LZ 15.3 ALF 2.62

L4UN¢_ OAf( NAY 22 1864 FLIGHT tlf_ IJ4,_0 4RRIVAL Cite SEP J3 1964

H[LIOC(NIRIC CCNIC

RL 151.4_ LAL -,00

RP lOB.|? LAP -],85

RC IZZ._51GL -25,80

• _AN[TOC[_TRIC CONIC

C5 45._58 VHL 6.755

LNCH AZNTH LNCH TIN[

80.00 J 16 26

80.00 lZ 5? 11

I00,00 2 56 56

1OO.O0 15 58 42

110.00 5 42 I0

JJO.O0 15 lO

0IFF(R(_TtAL CC_R(CTION8

T0(-1,5653 TNA-2.2456 TC5-1.1818 OAU ,7296

RO( -.0Zl1RRA -.0764 _C$ .1882 FAU .07696

F0£-1.5026 FNA -.8268 FC5-1.4685 8SP 6518

80[ 1.5654 BRA 2.Z469 8C5 1°_57 FSP o676

OI$?ANCE 541.880

LOL Z40.84 VL 27.816 OAk -10.97 4ZL _6.16 HC_ 162.64 SNA 155.58 (CC .ZZZ$O [NC 6.1606 v! 29.4|8

LOP 45.68 YP _8,404 G4P 5,42 4ZP 04,12 TAL 227,90 TAP 50.55 RCA 105.44 APO 165.?2 VZ 35.032

GP 22.05 ZAL 146,62 ZiP 135.85 (TS 28.38 Zi£ 131._2 (_( 156.52 ZAC 99.33 ETC 275.72 CLP-140.83

OLA -Z,51 RAL 85°60 RIO 6568.? V[L 12.911 PT_ 2.55 VHP 5.576 DP4 45.50 RAP ?8.66 ECC 1.7461

k-I TIM_ IN| LiT IN| LONG |NJ RT A$C |NJ AZNTH |NJ T|N( PO+CSf TIN IN| Z L4T IN| Z LONG

2540.0J -2_.40 48.59 518,18 107.?8 1 55 26 1740.0 -19.76 41.91

5|58.88 25.25 228.O7 520.01 ?6.?4 ;4 Z 51 4558.9 25.18 221.0!

2081.40 -23.68 50.11 517,72 108.?9 5 11 18 1481.4 -20.90 22.42

4#7_,74 26.5_ 208.|4 _|_.65 75.76 15 20 55 &Z?_.? 24.55 201.04

1876,17 o27.14 15.12 516.51 111.66 4 15 26 1276.2 -23.96 5.40

465|,?Z 30.I1 1_1.16 318.53 ?3.00 16 28 9 4051.? 2Y.*g 162.9_

MIO°C(_WSI[ [K£CUTION ACCURACY ORBIT OETERNIN4TION 4CCURACY

$GT 2755,8 $G_ 257.6 SO5 ZlZ.5 ST 1296.6 $R 27.4 SS 602.6

RR? -.5562 R/f?" -.6555 RT_ .887_ CRY .8957 CR$ -.7509 CST -,9568

SGO 2764.1 RZ5 .5751 Rl$ -.$881 LSA 14Z1.1MSA 160.Z 6SA 7.4

SGI 2755.0 $GZ 225.? THA i76.53 (LI 1286.8 [L2 12.3 ALF 1.08

LA_MqCH OAT[ NAY 22 1864 FLIGHT TIN[ 116,00 ARRIVAL OAT( $EP 15 1964

t'fl[LIOC[NTN|C CONIC

RL 151.45 LAL -.00

RP 108.15 LAP -1,67

RC 1_4.616 GL -28.58

PLAN_TO_[NTR|C CON;C

C5 46.115 VtIL 6.786

LNCH AZMTff LNCH TII4[

I_O.O0 ] 42

_0,00 12 _1 56

100,00 5 1 0

lOO.OO 15 45 45

I10.00 4 $ 55

JlD.OO _4 58 40

OIfF(_I[NT;AL COR_I[_?|_N_

TD(-I.5618 TR4-2.5145 TCi-I._[X)I 8AU .7481

RO( ,0518 RR4 °.IOZ? RC5 .lYO0 F4U .0?014

F0(-I.5418 fRA -.1428 FC5-1.5148 86P 8685

BD[ 1,5621 MA 2.5J66 BC3 1.2132 FSP -631

OZSTAN¢( 547.801

LOt. 240.84 VL _?.?54 GiL °10.?1 AZL 96.85 14CA 165.85 SMA 134.86 (CC .22119 INC 6.8525 Vl 29.418

LOP 44.88 VP _.39_ GAP 5._ AZP 85.55 TAL 226.4Z TAP _2.26 RCA 105.11 4PO 164.8| V2 35.046

GP 25.84 ZAL 145.76 ZiP 155.86 (T$ 55.64 ZA( 128.60 (TE 154.46 ZiC |05.18 £TC Z75.6| CLPo/42.95

OL4 -5.24 RAL 84.81 RAO 658.7 V[L 12.944 PTH Z.56 YHP 5,620 OP4 48.49 R4P ?_.26 [CC J.760|

L-Z TIN[ IN| LiT IN| LON_ IN| RT i$C IN| AZNTH IN| TIM[ PO COT TIN IN| 2 LiT IN| Z LONG

2_58.44 -_.$5 44,34 _18,04 J09.84 2 J9 47 1659o4 -17.74 36.86

5228.76 26.50 235.55 522.85 ?8.65 15 49 6 46_9,8 24.81 22?.09

Z005o01 oZI.82 _5.12 318.55 110.85 5 54 25 1405,0 -10.89 I?.64

4858,42 2?.88 Z15.18 )ZZ.55 78,68 15 $ 25 4558.4 26.01 Z06.86

1809.09 °25.58 8.71 316._8 115.71 4 _5 44 IZ09.1 -Zl.96 1,23

4728,11 5J,50 196,67 52|o_| 75.9_ 16 18 _8 4128,1 28,26 186.18

M|OoCOU_[ [mrcu?_ON ACCURACY ORBIT O£?(RNZNiTION ACCUR4CV

SOT 2868.4 $GR 258,4 $65 195,5 ST ]442.8 SR 38.0 SS 636.5

/tRY -.345? RRF -.6845 R?F .888? CRT -.5662 CR$ .6025 CST -.9623

$68 2851,0 225 .40TO RI5 -.6888 L$4 J569.G NSA IG$.$ 554 5.6

8GI Z870.6 8G2 Z4Z.O THA 178.18 (L] 1442.8 [L2 35.3 4LF 179.45

Z115



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUNCN OAT( NAY ZZ 1984 FcJG_T 71,*[ 118.00 ARRIVAL OAT[ SIP J7 |964

N[LIO¢[NYRI¢ CONIC

RL 151.45 LAL -.00

RP t00.OS LAP -1.50

mc IZQ.171 GL *3Z.55

RLAN(YOC[NTRIC CONIC

C3 4RotS4 VffL e.9#E

LNCH AZN?N LNCff TIN_

fO.O0 8 I0 4Z

9O,0O 1i 57 51

|00.00 $ 5S 54

|00.OO !_ Z$ 40

ZJO.OO A )3 _7

|IO.O0 14 4T I

0JSrANC[ 353.?07

LOL 840.ga VL 87,653 GJL -10+45 AZC 97.94 _CA IE5,0S SNA

LOP 5O.Ot vP 51.$11 GAP 5.94 AZP 8Z.ZO TAL Z84.90 tap

GP )1.78 ZAL 139.a5 ZAP 1}4,$1 [TS 41.07 ZA[ J84,81 [T[

154°$5 [CC .ZZOIT INC T.g39g V! _9.4t8

$$.g5 RCA iO4.TT APO 155,93 Vt 35.059

15Z.01ZAC ]08.93 [TC ZTS.SS CLP-]45.20

OLA -9.16 RAL 16.47 RAO 65M.8 VEL |3.045 PTH 8,31 VNP 6.0Ot 0PA 55.33 RAP ?9,17 £CC J.8024

L-J YlNE /NJ LAT |NJ _ |NJ RT AS[ |NJ AZNYN |NJ TIN( PO [ST T|N XNJ 2 LAT XNJ 2 LONG

8148+19 -17,90 3P.38 380.?Z 118.31 T 54 30 1541.8 -IA.T2 30,09

53119.18 87,11 8A§.86 3T?,89 64.45 13 Z? 19 4768.1 21.75 25e.75

ID00.£8 -19.83 18.50 380,I$ I|$.33 4 ? 14 1300.Z -IS.g; 11.88

509|,33 89.85 884,73 3_?,12 i3,$3 14 46 $Z 6491.} 21.04 2|6.13

17|9.44 -TT,?? T,H 3]8.38 I16,8I 5 8 15 1118.4 -19,D6 _55.78

4845.6? 33,1J LP05.48 3_.S| t0.96 16 8 58 4843.9 3|.S1 196.62

ORBIT 0[T[RNINATI(_i ACCURACY

ST 1648,0 SR 90,0 $S 682.9

CRT -.?OOI CRS .6540 CST -.g6gZ

LSA 1772,? NSA iA?.t SSA 3.9

E_l 1643,2 EL2 64.Z ALF 17?.SD

0IFF[R[HTIAL COHRCTICI_I

TO[-I,|63T TRA-8,3137 TC3-1,1555 I)_J .7t83

RO[ .09t? tIRA -.1475 RC3 o18T4 rAU .06115

F01[-1,5901 rRA -.94t3 FC3-1,0858 BV 9035

1102 1,1_39 IMA 2.3913 IC3 1.1t9t FSP -531

NZ0oCOURIM[ [I¢[CUTI_ ACCURACV

SGT t913.8 IGR T5A.3 SG3 179.0

RR? -.3387 RRF -,T001RTF ,I¢ZZ

SG0 T997.? R_$ .4841 RI$ -.8955

$GI 8_4.1 $G_ 27T.4 THA 17t.10

LAt,R_N OAY2 RAY 88 J944 FLIC_fT TIN( IZ0.00 ARRIVAL 0AtE 9[P 19 196A

H[L/OCKNTRI¢ CONIC 0/ITANC£ )_9,594

RL 151.45 LAL -,00 _C¢ 840.t4 VL Tt.+PT +AL -10.15 AtL H.51KA J?T.Z5 S_4A 133.7A [CC ,Zl+TA lmC 9._124 VI 29.418

RP 108.0S LAP -1.33 LOP 53.30 VP 38.T$5 C_P 6.11 AZP 80°18 TA_ 8_3.36 TAP _5.61RCA 104.42 APO 163.06 V2 35.0TZ

RC 129.187 GL -38._1 GP AO,88 ZJq- 1_3,93 ZAP 189._3 [T$ 50.19 ZA[ 111,58 2T[ |41,45 2AC 116,06 [TC 876.20 CLP-148.O9

PLANi[TO(2NTRIC CONIC

C_ 99.945 WAL ?,4110 OLA -|S.8_ RA_ 88.59 RAO _$t9.0 V[L

LNCH AZNTN LNCN YIN[ L-I TIN( IN| LA7

90.00 3 18 4_ Jt?_oe_ -13,J_

90.00 I| 14 45 5_O7,t3 Tt,15

|00.00 4 3J 45 1740._ -|4.9?

100.OO |T 44 84 53|1,16 L1_1.11

110.00 5 81 ]10 1515,09 -18,54

110.OO 14 Jl ? 5047,5| 34,|1

OIFFIR[NT|AL CQtR2CTION8

TO[-2.4J33 TRA-T.S040 ?C3-I.OO_O IAU ,76_6

RO[ .1153 _A -.?Ate RC$ .1459 rAu .04837

FO2-1.9374 rRA -.S445 _C3 -.74_6 I$P 9457

90£ 2.4TTT MA 8,5164 IC3 1.0196 FSP -4?5

J3,3|t PTH T.43 VHP 6.783 OPA 64.39 RAP 76.48 [CC J.920T

_NJ L(_NG IN| RT AS[ |NJ AZNTH |NJ TIN( PO [ST T|N IN| T LAT IN| 2 LONG

T_,5S 3T4.6? 1JJ,89 3 5| 38 1376.6 -9.66 20.03

T1_.76 334._t 93.19 IT 48 13 5007.9 28.30 254,09

I.IN_ 3T),93 |16.34 S 0 45 1140.9 -;I.Ol 2.00

84|°56 33_,08 9T,$6 14 13 Z d?|8.9 89°82 238,?8

3SA,98 381.80 119,Z5 5 47 55 915.1 -|4.50 348,i4

Z_|.O_ 385.L_O 90,IT 15 3S 15 A447.$ 33.82 211._6

NI0-C_M[ [W[CUT|ON ACCtJ_RACy Ct_B/Y OETERNINAYlON ACCURACY

$87 3104.? SM 347.8 $G_ 130.0 ST 1944,4 $R 152,6 98 T39.Z

RRT -,RZZO RRI r -.6111RTF ,9OT6 CRY -.7569 CR8 .8758 [ST -,9783

$0_ 31T4.J RT3 .418? RJ) -,_37 LSA Z078°6 NSA I73,0 $$A 2.4

SGI 3|05,? $GZ 356.4 THA 178,56 ILl 1947.9 EL2 99.6 ALF 1T6.59

LAUNCH OAT[ NAY 22 |984 FLIGHT 71141[ IZ8.00 ARRIVAL OAT[ SEP 21 1964

H(LIOC[NTRIC CONIC

ffL 151.45 LAL -.OO

RP 108,O1 LAP -1,|5

nc 131.347 OL -AS,St

PLAN(TOC[NTR_C CONIC

C3 82.393 VHL _.075 0LA -25.44 RAL

LNCN AZNTN LNLH TIN( Lol T|N_ |NJ LAY

90.00 5 A0 3t 1609,3_ -1,73

90.00 9 23 59 971.7_ ;L'O,13

lO0.OO _ 37 2t 1125.02 -S.A9

:DO.DO II 9 50 S911.50 83,06

IJO.O0 T 0 18 1353.45 -10,3_

]lO.OO J3 5 5J 5468.83 8t.90

DIrF[R[NTJAL CORR(CYJC_4$

YO[+3.TRSJ TRA-8._454 TC5 -,9845 IAU ._987

Ro[ .oY$o RRA -.6583 RC$ .0759 F_uJ .0_883

ro[-I._330 FRA -.4245 rC3 -.)ON) E_P _J51

BOG 5,765t MA 2.7213 8C3 .6891FSP -589

OISTANC[ 365,447

_0_. |40.94 VL 27.491 GAL -9.64 AZL 104.62 I_CA 175.4Z SIAA 135+lA [CC .21834 INC14.6155 ¥! 29,418

LOP 56.51 VP $1._18 GAP 6.48 AZP T5.45 TAL 881.76 TAP )T._| RCA 104.07 APO 162._1 V| 35.085

GP 56.5_ ZAL 183,71 2AP I_0.00 [Y$ 66,31ZA[ 106.81 IT[ 150.77 ZAC 133.63 [tC 27_.2! CLP-J54,49

98.50 RAG 6S6t.6 V£L 14,873 PYH 8.60 VHP 9.001 0PA ?9.24 RAP 52.09 [CC Z.3555

IN| LONG |NJ RT AAC IN| AZNTH |NJ T_N( PO CST TIN |NJ 2 LAY IN| 2 LONG

5.06 337.?Z 118.Z? 6 T 87 IO09.4 2.06 359.33

382.9_ 34T.64 110.35 9 56 30 271.9 82,72 315._5

350.9_ 336.Z0 119.58 T 1 15 085,0 -.51 $_4._2

876.91 3A8.79 109.54 18 46 49 5819.5 25.53 168.97

341.94 338.61 1_8.75 ? ZZ 50 7_5.5 -5.99 335.80

T_T,3? 351.86 107,93 14 34 34 4862.8 31.76 213.82

NJO-COU_M[ [vlr_uT_ON ACCUI_ACY C,_8;T O[T[RN;NATION ACCURACY

_GT 3Tit,0 $Cd_ 489,3 SG3 104,8 SY 2441,1 SR 141,8 $$ 804.8

RRT ,370? _ ,0165 RT_ ,_358 CRT -°IOZZ CRS .2431 CST -.9898

$85_.0 R83 -._4881 R13 .931_ L6A 2561.1N6A 178.I SSA .2

S_] 3_8_.8 SG_ 435.2 THA 3,15 ELI ZA41.2 [_2 140.9 ALF 179.66

LAUNCN 0AT[ _Av 28 J5$A FLIGHT YINE 184.00 ARRIVAL OA Y[ SEe 23 I 564

Ht[LIO([NTRIC CONIC

RL 151°A5 LAL -,00

RP I0?oST LAP -.ST

RC 135.597 GL -_0,38

PLAN(TO([NTR|C CON|C

C5 577.504 VHL I9,4T9

LNC_ AZNYH LNCH ?If4(

1£.19 9 85 55

!17.91 11 45 17

62.19 5 85 SS

117.91 11 49 I?

61.19 5 15 55

117.9! 11 A9 17

01FF[R[NT|AL CCIRR[CY|ON_

TO[o3._594 TRA .30_5 YC3 -.0067 IAU

RO[o9.5415 4WA*T.?_J0

ro[-2.096R FRA -.T425

10[10.285T 8RA 8.77t2

O|$TA_K:[ $?1,1TI

LOI. 840,9A VL 8?.All GAL -9,5T AZL IT8,64 l'_A I?1.44 SIIA J38,55 (CC °81713 INC38.E3TI v! 29.419

LOP 59,?Z VP 38.1?8 GAP I,_O AZP 51.37 TAL _0,I_ TAP _.56 WCA 103.?T APO 161.54 V2 35.098

GP 74.17 ZAL 104,50 ZAP 101._ [T$ 1_M_,73 ZA( 79,01 [T[ 811,?? ZAC |5T,18 [TC 5O_,0T CLP 157.8_

OLA -38.86 RAL 101.17 RAO 6S?T.O VI[L _.334 PT_ 3.IS VNP T8.119 OPA 63.61 RAP 315.14 £CC 7.2128

L-I TIN( IN| LAT IN| LCNG IN| RT AAC |NJ AZNTH JNJ TIN( PO [ST YAH IN| 2 LAT |NJ 2 LONG

Z09T.I? 8.67 45,45 15,53 18t.7t 6 0 dl 1498.9 7,6_ 39.56

991.T8 T,i9 5|4,36 15.55 IT6.76 IT A 9 8_1.5 7.67 308.49

Z098.17 8,6? 45.43 ]5.53 188.78 6 0 48 14_T.9 T.6_ 39.56

t91.88 8.4_ 3|4,31 15.55 1_8.76 IZ 4 g 891.3 7.67 308.49

8098.8? 8.S_ 45.43 15.53 1_1.78 _ 0 A5 1492.9 T.65 39.$6

691,81 Z.6_ 3|4.3t 15.55 1_8,71 18 4 9 2_].3 ?.67 308.4_

NJO-C_,,I_8 [_I"CUTJON ACCURACV ORBIT 0[T[RN/NATION ACCURACY

• 54T| IGY J019,? SGR _038.4 $83 _3.4 ST J079.? SR 8853.2 $S 1202.9

RC3 .1078 FAu*.O0_OJ RffY .18T5 _ .9?69 RTF .$689 CRT .989T CR$ -.99T8 CST -.99_0

FC3 .011_ I$P _98A SG8 5_L_0,t RT5 -,1648 RI_ .9863 LSA 3858,2 NSA J54,0 SSA ,_

6C5 ,1074 FSP -tTd 5G! 31ta.0 $88 495.5 THA ?Z.0$ £LI 302_.5 (_Z 144,4 ALF 69._9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH 047[ NAY ZZ 1964

H£LIOCCNTRIC CONIC

RL 151.49 LAL -.00

mP 107.95 LAP -.79

RC J35,815 GL 3?.DJ

PLAI_T(X[NTR|C C{_IIC

C5 139,644 VNL 11.917

LNCH AZNTN LN_N T]N_

12.95 JI 23 6

167.05 3 35 ZO

12.95 16 Z3 6

167.05 3 33 ZO

IZ.95 16 23 6

167.05 3 35 Z0

FLIGHT TIN( I26.00 ARRIVAL DAT( SIP ZS 1964

D;$?ANCE 377.A83

LOL 240.94 VL Z?.331 GAL -9.32 AZL 68.44 HCA 182.13 SN4 |31.98 [CC .21794 JNCZ1.5596 vl 29.419

k_ 62.94 V? 19.126 GAP 6.99 AZP 111.55 TAL 218.72 TAP 40.87 NC4 103.Z3 APO 160.73 VZ 35.110

G? -72.83 ZAL 113,74 ZAP 106.93 [Y5 27J.92 ZA( 95.23 IT[ 196,04 ZAC 10.51 [TC 350,19 CLP 171.00

0LA 76.63 RAL 129.33 RAO 6570._ VEL 16.133 PTH 2.64 VHP 16.645 0P4 -51.35 RAP 79,04 [CC 3.2962

L-J TJNC JNJ LAT |NJ LCNG JNJ RT A$C JNJ AZNTH JNJ TIRE PO CST TIN ]NJ 2 LAT INJ Z LONG

4810.62 -13.67 249.99 36.53 11.71 |7 44 36 4260.6 -2|,50 248.67

5098.9? -13.67 89.94 56.51 11.71 4 26 57 2497.0 -21.50 66.61

46_0.82 -13.67 249.99 36.53 11o71 17 44 36 4290.6 "21.50 Z48.67

)096.97 -13.67 09.9A 36.51 JJ,?l 4 26 57 2497.0 -21.50 80.61

4690.82 -15.67 249,99 $6.55 I1.T1 It 44 36 4290,8 -21.50 246.61

3096.97 -13.67 89.94 36.51 11.71 4 26 57 249?.0 -21.50 68.61

0IFFERENTIAL C_qRECTION8

r0( 6.5149 TRA .Z162 YC3 -.Z398 BAU .4477

RO(-Z.GS51R_a .1269 NC$ -.DO10 FAU .DIHIO

FOE 1.2836 FRA .0677 FC3 -.0738 B_P 6658

60£ 6.9980 MA .Z481 6C3 .2698 FSp -169

LAUNCH 0AT[ NAY 22 1964

I'_LIOCENTRIC C_|C

RL 151.45 LAk -.00

RP 107.90 LAP -.80

RC 138.021 GL 30.21

PLAh_T(XENTRIC CONIC

C3 37.783 VHL 6.J47

LNCH AZNTH LNCff TIN(

42,32 IS I 41

137.68 23 33 13

42.32 15 I 11

13T.68 23 53 13

A2.32 15 1 41

137.68 23 53 13

N|O-CCuR_[ [X£CUTION ACCURACY

$GT 3251.T sGR 12_T.5 $03 58.9

RRT -.9023 RRF -.8064 RTF .965]

SG6 3493.7 RZ3 -.2337 R13 -.9?17

5G1 3455.0 562 518.3 rHA 160.01

ORBIT O(TERNIN4TION ACCURACY

ST 5162.? SR 1242.4 $9 901.3

CRT -.9922 CRS .9640 CST -.9986

LSA 5512,0 Ms4 157.0 sS4 ,?

ELI 3394.9 ELI 144.6 ALF 15_,67

FLIGHT TIN( 126.00 ARRIVAL OAT( $(P 2? 1964

OlSTAI_( 383.233

LOL 240,94 YL 27.261 GAL -8.99 4ZL 63.40 HCA 185.25 S_44 131.41 (CC .21706

LOP 68.J3 V? _.OdND GAP ?.17 AZP 96.57 TAL 217.03 TAP 42.)0 RC_ 102.89

GP -30.32 ZAL 138._7 ZAP 126.04 (Y$ 303.82 ZA( 116.56 [T( 214.82 ZAC 26.82

INC 6.597? Vl 29.418

APO 139.93 V2 35,173

(TC 276,60 CLP-lST.13

OLA 53,65 RAL 9]°77 RAD 65M.S V£L 12.616 PTH 2.29 VHP 8.450 OPA -26.04 RAP 92.10 [CO 1.6218

L-I T|ME |NJ LAT INJ LONG INJ RT AsC |NJ AZNTH IN3 T|M( PO C6T TIN IHJ 2 LAT INJ 2 LONG

4485.83 -77.03 213.26 339.7E 41.72 16 16 27 _83.8 -$2.66 Z09.57

2902.12 -27.04 86.63 339.70 41.72 24 41 33 2302.1 -32.86 62.72

4465,83 -2?.03 215.26 339.72 41.72 16 16 27 $863.6 -32.88 209.37

Zt02.12 -IT.04 68.65 339.?0 41.?2 24 41 3_ 2302.1 -32.86 8Z.?Z

4483.63 -27.03 215.26 336.72 41.72 |6 16 Z? 3865.8 -52.88 209.57

2902.12 -27.04 68.63 339.?0 AI.?Z 24 41 35 2302.1 -52.66 02,77

OIrF£RENr]AL CQ_I[CY|ON.S

70( 1.6497 TRA-I.4183 TC3*1.?036 BAU .8617 "

ROE .3205 RRA .0376 RC3 -.3805 FAU .03697

rOE .7113 FRA -.2180 FC3 -.8472 83P 10716

60( !,6773 MA 1.41866C3 1.7436 FSP -361

NZO-COIJR_I[ (Y_[CuT|ON ACCURACY _8|? O£TERNZNAT|ON ACCURACY

$GT 3311.9 SGW 558.2 603 110.? ST 1850.5 SR 299.6 SS 490,5

RRT .6934 RRI r .9298 RTF .9067 CRT .9095 CRS -.97?4 CST -.9767

$68 3536.0 R23 .403! R13 ,9J39 L$A 1931.3 NSA 157.2 SSA 1.9

SGI 3533.6 SG2 598.7 ?HA 6.39 ELI 1670.5 (L2 125.4 ALF 8.41

LAUNCH OAT( NAY 22 1964

H(LIO(ENTffIC CONIC

RL 15|,45 LAL _.00

R? 107.86 LAP -.41

RC 140.215 GL 14.45

PLANI[TOC(NTRIC CONIC

C3 28.002 VNL 5.292

LNCN AZNTN LINCH TIN(

65.Y0 16 2Z Z4

116.30 22 30 AO

63,70 16 22 24

!16.30 21 30 40

e3.70 16 22 24

116.30 22 30 40

FLIGHT TIM( 130.00 ARRIVAL OAT[ 5EP 29 1964

OISTAN(( 569.036

LO(. 240.94 VL Z_.|72 GAL °6.67 AZL 67.|6 Y_4 166.44 $NA 130.65 [CC .2166_ INC 2.6163 V| 29-416

LOP 69.57 V? 36.035 GAP 7,39 AZP 92.79 TAL 215,40 TAP 45,85 RCA 102.51 AP@ 159.20 V2 3S.134

GP -35.71 ZAL 146.71 ZAP 137.44 (TS 312.39 ZA( 125.16 (T( 208.3? 2AC 41.42 (YC 273.18 CLP-155,1Z

0LA 37.99 HAL 91.54 RAO 63_.1 V(L 12.222 PTH 2.20 vHP 6.930 0PA -!1,29 RAP 95.45 ECC 1.4608

L-I TII4_ |NJ LAT ZNJ LONG ;NJ RT ASC INJ AZNTN INJ TIN( PO CST T_N INJ 2 LAT INJ 2 LONG

419T.60 -25.00 183.04 328.50 59.02 17 32 22 3597.6 -26.93 177.76

3039.60 -22.99 97.55 326.49 59.01 25 21 20 2459.6 -26.92 90.27

4197.60 -23.00 185.04 526.50 59.02 17 32 22 3597.6 -26.93 ]77.76

3039.60 -22.99 97.55 328,49 59.01 23 21 20 2439.6 -26.92 90.27

4197.(K3 -23.00 165.04 328.30 59.02 17 32 22 5597.6 -26.95 177.76

5039.60 -22.99 97.55 326.49 59.01 23 21 20 2439.6 -26.92 90.27

OIF¥[R£NT|AL C<_R1ECTION$

TO[ .8131 TRA-I.?164 TC3-2.4363 6AU .9283

ROE .1666 RRA -.0258 RC3 -.4612 FAU .04633

FOE .37Z9 FRA -.2818 FC_-I.5251 8_ ° IJ05_

804[ .8304 BRA 1.7166 8C3 2.4796 FSP -475

N/O-CC_ EX£CUTION ACCURACY C_BJT DETERNINAT/ON ACCURACY

SGT 3601.2 $GR 522.5 SG3 147.6 ST 1131.5 SR 185.4 56 253.2

R_T .7988 RRF .961_ RTF .8623 CRT .8159 CR$ -.9752 CST -.9220

$&B 3636,9 R23 .430| RJ5 .6669 LSA 1165.4 NSA 140.3 SSA 6.6

$61 3625.5 SG2 312.1 THA 6.66 ELI 1141.4 EL2 105.1ALF 7.60

LAUNCH OAT( NAY 22 1964 FLIC, d4T TIN[ 132.00 ARRIVAL OAT[ OCT ] 1964

H(LIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 10?.82 LAP -.22

RC 142.394 GL 5.91

PLAN(TO_2NTRIC CONIC

C3 25.231VHL 5.023

LNC_ 4Z_TH L_H ?]_(

82.01 18 26 2

97.99 ZO 37 21

100,00 21 4_ 3?

100.00 20 A 26

110.O0 0 21 31

110.00 19 44 57

OIFF[R(NTIAL CGI_R(CT|ON8

To( .3585 TRA-I.8$1? ?C3-2.?942 BAU .9537

ROE .1069 RRA -.0411 RC3 -.4316 FAU .05432

FOE .1326 FRA -.2833 FC3-|.6638 BSP 11511

80( .3141 8RA 1.63t2 6C3 2.82?4 FSP -5_0

O|6TANC£ 394.887

L(3_ 240.94 VL 2?.094 GAL -8.34 AZL 88.89 14CA 191.65 SMA 130.30 [CC .21636

LOP 72.59 VP 37.990 GAP 7.62 AZP 91,09 TAL 213.74 TAP 45.40 RCA 102.11

G? -2T.00 ZAL 147._ ZAP 144./3 (T$ 318,_2 ZA[ 128.91 _T( ZO2,65 ZAC 50.18

INC 1.1054 vl 29.418

APO 158.50 V2 35.146

[TC 272.04 CLP-Z55,44

OLA 29.33 RAL 92.83 RAO 65t_1.0 V£L 12,108 PTH 2.17 VNP 6.464 OPA -Z,55 RAP 9?.85 ECC 1.4152

L-] FIN( |NJ LAT INJ LOIG ]NJ R? A$C |NJ AZNTH INJ TIN( POCST 7|N INJ 2 LAT JNJ 2 LONG

3804.92 -16.83 152.61 325.45 67.11 19 29 27 3204.9 -21.79 145.10

3360,59 -J6,84 1_|.46 325.42 6?.09 21 55 4] Z760.6 -2].?8 113.94

3]?4.8,8 -23.08 ]07,9? 327.J6 70,43 ZZ 34 32 1574.? -25.53 100.03

3466.0? -|4.?2 127.30 323.43 63.69 21 2 32 2666.1 *]6.14 ]20,18

26_6,08 -32.00 ?3.82 330.09 77,27 I 6 17 2066.1 *35.42 64.68

354?.43 -6.6? 127.21 318.74 56.40 Z0 44 5 2947.4 -1].05 120,85

MID-C(3Udt$_[ £X(CUTION ACCURACY C_6IT O[T£RNINATION ACCURACY

SG? 37I$,6 $GR 453.6 $G3 165.d ST 83J.4 SR 125. _ S$ 109.4

RRT .826? RRF .9790 RTF .8?28 CRT .6094 CR$ -,8652 CST -.8994

$G0 374|.Z R23 .4507 RIG .8739 L$A 640.? NSA 106.8 SS4 1?,4

SGI 3?32,7 SG2 252.6 TH4 5.81 (L| 854,6 (L2 9?.? ALF 5,24
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

_AUNCN DATE NAY ZZ ID64 FL|GHT TIN[ 134.00 ARRIVAL DATE OCT $ 1964

NEL IOCENTRJ C CONIC

RL ISJ .48 LAL -.DO

RP 107,79 LAP -.03

mC I44.859 GL .69

PLANE TOkEN?R| C COIq_ C

C3 93,927 VNk 4.811

LNCN AZNTN LNCN TII_

90.00 ZJ 95 17

PO.O0 17 ZZ Zl

I00.00 13 3A •?

|00.00 il 13 A2

110.00 1 Z9 ZO

I10.00 18 $2 34

DIFFERENTIAL C_IRI_C T! ONJ

TOE .I015 TRA-I.R?28 TC3-3.0154 8AAJ ,9118

ROE .0882 lima -.C1444 RC3 +.3938 IrAU .03553

FOE -.0244 IrRA -.1545 fC$°Z.OJ?7 81P 11790

BIDE .1348 MA 1.8734 8C_ 3,0500 FSP -54_

OISTA_C£ 400.716

LOt. ZAO.94 VS Z?.O|I GAL -8,DO AZS 89.8? _CA

LOP 75.91 vP 37.945 GAP 7.84 AZP 90.1Z TAL

GP -2|.45 ZAL |•9,9• ZAP |48.4• lET9 323,58 ZAE

194.88 SNA 149.?? £CC .ZISZA INC .I113 vl 19.41e

Z|•.0? TAP •6°95 RCA IOI.?t APO 157.83 ¥Z 35.;S?

130.91ET£ |98.23 ZAC 55.79 ETC 171.3D CLP-156.Z6

DLA 2•.09 RAL 94.38 RAO 956_1.0 VEL |2.050 PTH 2.15 VHP 6.304 DPA 2.99 RAP 100.09 ECC 1.3911

L-I TIN[ IN| SAT |NJ LONG |NJ RT A$C |NJ AZNTH JNJ TIN[ PO CST T|N INJ 2 LAT IN| Z LONG

3127.97 °29.88 |03,65 327.84 81.00 22 45 35 2529.0 -27.93 9?.JZ

4049.41 -5,44 194,44 320.23 62.|7 |8 29 }0 3•29.4 -9.13 155.?0

280J.28 °29.09 81.N 347.98 82,?9 24 El 48 2401.3 *Zg.?8 73.21

3831.32 -3.58 148.83 319.19 60.30 19 27 3• 3231.3 -?.49 140.26

2484.57 -3•.0? 5e,90 3•8.50 8?.06 2 ? 45 1864.6 -34.10 47.66

3740,80 .69 137,34 )I 6.54 55.82 19 54 55 3140.9 • -3.80 131.13

N;0-_UR_N[ [KI[CU;ZON ACCURACY (_RSIT DETERMINATION ACCURACY

_T 3_12,5 SCdJ •02.3 SG3 |72.5 ST ?37.4 SR 105,6 $$ 64.?

RIFT .83112 Rflt r ._H_Zl) RTF .8671 CRT .39DS CRS .OS�B CST -.BZSS

3833.8 R•3 ,42_ RI3 .8693 SSA 740,• NSA 102.6 SSA 26.9

$91 _27.4 _,_ 418.6 TMA 5.07 ELI 738.3 EL• 99,6 ALF _.76

LAUNCH DATE NAY 42 1964 FS]GAqT TIN[ 158.00 ARRIVAL DATE OCT 5 1964

PlCk|(X[NTRIC CCNIC

RL |5I.A5 LAL -.O0

RP IO?.76 LAP .I8

RC 149.709 GL -•,88

PLANETO¢ENTR|C CONIC

C3 22,9]0 ¥HL 4.778

LNCN A)NYN LN¢FF YIN_

DO.00 22 •8 AS

90.00 19 40 25

IOO.00 0 •7 21

IOO.O0 I? 48 23

IIO.OO • • 7

110.00 18 28 i

DIFFERENTIAL ¢GRR£CTIGILS

TDE -,0731 TRA-I,8837 TC3-3.•497 8AU ,9_13

ROE .0R59 RRA -.0145 RC3 -,3089 FAU .05525

FOE -.1385 fRA -.•J98 FC3-2.0970 BSP 12149

ROE .1148 MA 1.8844 8C3 ).2505 FSP -558

D/STANCE 401.5311

LOt. t40.94 VL Z8.939 GAS -?.1_6 AZS 90.51 t/CA 198.10 SItSA |29.•4 [CC ,Z16•5 INC .5115 ¥1 Z�.41e

LOP 79,04 VP 3?.900 GAP 8.08 AZP 89.51 TAL 2|0,39 TAP 48.49 RCA 101.30 APO 157.19 v2 33.168

GP -JY,(M! ZAL |45,JS •AP I5|.A8 IT8 327.3I 2A[ 131.A3 EYE 195.02 2AC 59.65 [TC 270,69 CLP-157,13

DLA _0.47 RAL 96.08 RA0 8867,9 VIES |•.008 PTH •,|4 VHP 6.263 DPA G.?! RAP 102.32 ECC ].3754

L-| TIN[ IN| LAT IN| k(_qlG IN| RT ASC |NJ AZNTN |NJ Tl_q[ POCST TIN IN| 2 SAT |NJ 2 LONG

4945.S9 -•8.n 92,3_ 32T,38 87,55 23 37 45 2343.6 -28.2S 83.66

4I�t,S! -.ZO 171.36 319.54 6J,68 17 50 18 3594.5 -3.99 164.93

48_.14 -29,88 49.91 3•7.14 89,07 1 lI 19 _038,1 -29.69 61.J1

3973._0 1.45 |54,84 318,72 E0.|3 18 54 36 $313.2 -2.74 148.11

4338,39 -_4.07 48.82 347,35 93.02 Z •3 • 1735.4 -51.27 37.6?

34149.71 4.80 |4•.99 318,30 56.12 19 32 15 5248.? .32 136.?T

NI0-C(_J_N[ EXECUTION ACCURACY mitt DETERMINATION ACCURACY

$GT 3917.0 8DR 389.7 $G3 175,3 3T 734.8 SR 105.0 $S ]O_.8

RRT .8354 RRF .9341RTF .8842 CRT ,0558 CRS .7350 CST -.S619

$98 3934,4 R•3 .3845 RI3 .8657 SSA 737.2 RSA 133.9 SSA Z5.?

SGI 3949.• SG• Z02.7 THA 4.54 ELI 734.8 EL2 104.8 ALF .47

LAUNCH DATE NAY 22 J964 FLIGHT TIN[ 138.00 ARRIVAL GATE OCT 7 1964

NEkJOC[NTRIC CONIC

R_ 151.45 _AL -,00

RP lOT.?2 LAP .35

RC |48.845 GL -5.4B

PLANE TOC[NTRIC CON|C

C3 Zl.934 VHL 4.683

_N_H AZNTH LIA_H T|M_

90.00 1325 !

90.00 16 18 A

]00.00 1 0 43

100.00 IT 29 0

IJO.O0 Z )1 48

JIO.O0 19 14 24

DIFFERENTIAL CO_R[CT|ONS

TOE -.1998 TRA-I,9?ID3 TC3-3.4243 8AU |,0093

ROE .0910 RRA -.0422 RC3 -.5493 FAU ,054IA

FOE -.)ITJ FRA -.1770 FC3*•.1370 8SP 144_0

8D[ ,2|98 IRA |,8708 8C3 _,4421 FSP -559

DISTANCE 412.354

LOt. Z40.94 VL _6.965 GAL -T.31 AZL 90.95 14CA Z01,33 SMA 128.T$ ECC .Z1640 INC .9608 V| Z�,t18

LOP 92.27 V? 37.855 GAP 9.28 AZP 89.10 TAS 208.69 TAP 30.02 RCA 100.87 APO i_G.59 vZ 3_.]7_

GP -]4.9T ZAL 143.11 ZAP 153.80 ETS _.17 ZA[ 131,83 EYE 192.65 ZAC 62,45 [TC ZTO.]O CLP-|$8.ZS

DLA IT.YY RAL 97.9l RAO 6567._ VEL 11.971PTH 2,13 VHP 6.277 0PA 9.32 RAP 104.37 ECC 1.3610

L-| T|ME IN| SAT IN| SONG |NJ RT ASC IN| tilTH IN| T|IAE PO CST TIN IN| 2 LAY IN| _ LONG

2824.59 -28.26 93.62 327.29 91.91 24 12 6 2224.6 -27.69 75.00

4292.31 3.02 177.|4 319,92 61.83 17 29 37 3692.5 °.77 170.5|

2528.67 -29.T2 61.78 327.22 93.35 I 42 32 1928.7 -29.94 _3.06

4063.69 4.3CI 159.61 319.11 60.39 18 36 43 3463.7 .33 153.08

1243.69 -33.51 39.72 326.81 97,18 3 9 12 IG43.f -32.|5 30,?_

3911.39 7.55 |48.84 3|7.21 5G.96 19 19 45 3321.4 3.10 |A0.56

N|D-COI_M[ EW[CuT|ON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4015.0 )DR 349.9 SG3 |78.6 ST 787.2 SR 112.9 S$ JSZ.Z

RRT .8206 RRf" ,8971RTf .8619 CRT -.1676 CRS .9790 CST -.3566

$GB 40_O.3 R23 .3292 R]3 .9630 LSA 772.5 NSA 165.9 SSA 23.B

SGI 4023.3 SG• 199.4 TNA 4.10 ELI 767.A EL• III.$ALF 178.56

LAUIMCH DATE MAY 22 1_94 FLIGHT TIME 1•0.00 ARRIVAL DATE OCT 9 1964

HELIOCENTRIC CONIC

Rk 151.45 kAk -.00

RP JO7.$9 SAP .34

RC 1$0.994 GL -?.S3

PLAN(TOCENTRIC CONIC

C3 21,122 VHL •.398

LNCN AZNTH LN_ TIME

90.00 13 53 43

100.00 1 27 IA

100.00 17 17 ?

lID.DO 2 SA 34

J10.00 J8 9 I?

DIFFERENTIAL CCRR£CTION$

T0G °,3004 TRA-I.8419 TC3°3,6232 8Au 1.0478

ROE ,0990 RRA -.0385 RC3 °.3393 FAU ,05495

F0[ -.2750 FRA -.|3_ FC3-•,|581 SiP 12770

eOE .31$3 8RA 1,8417 8C3 3.6390 FSP -55_

0/$TANC[ 418.161

LOL •A0.94 VS 29.787 GAL -6.95 AZL 91.30 HCA •04,58 SIAA

LOP 95.49 VP 17.81J GAP 8._0 AZP 88.8• TAk •0_.98 TAP

GP -12.95 ZAL 140.95 ZAP 155.71 ETS 332.3? ZA[ 132.03 EYE

|•8.23 [CC .21699 INC 1.2976 Vl 29.418

51.34 RCA 100.44 APO J56,01 VZ 35,|88

190.88 ZAC 84.59 ETC 289.53 CLP-|$9.Z?

0LA 15.80 RAL 99.85 RA0 6387.9 VI[L 1|.937 PTH •.12 VHP 6.341 DPA 11,22 RAP lOG.ST [CC 1,3476

L-I TIN( |NJ SAT |NJ SONG /NJ RT A$C |NJ AZMTH |NJ TIN( POCST TIN |NJ • LAY IN| _ LONG

• ?34.77 -•7,88 77.08 327.49 95.17 24 _8 58 4134.8 -Z_,87 69.56

• 364.]4 5.31 181.18 3•0.80 84,J3 J7 l? 6 3764.1 1,$4 174,51

• 444.?? -•9,•3 58,59 32?.33 96.56 2 ? 39 1844,8 -28.01 47.00

4149,37 8.50 183.25 320.13 60.?8 18 •3 57 3519.4 •.5_ ]59.69

2171.32 -32.76 3A.23 348.?| IO0.36 3 30 A6 1571.3 -3D,99 15.45

3975.38 9,58 /49.71 318.48 57.02 19 12 32 3375.4 5.1_ 143.39

NJO-C(_UR84[ [XI[CUT/CN ACCURACY O_SIT 0[TERNINATION ACCURACY

SGY 4|14.3 $GR 339,J $G3 174.6 ST 813.3 SR 144.? SS 291.J

RRT ,7989 RRF .853? RTF ,8801 CRT -,3412 CRS .9342 CST -._99A

$Ge 4126,3 R23 .•?57 R13 .9611 LSA BZ$.0 NSA 159.9 SSA 21.9

$GJ 412J,2 992 •04.4 TNA 3.T? _LI 814.4 EL2 J17.1ALF 176.9d

2218



JPL "I'M 3.3.99 EARTH--VENUS TRAJECTORIES (VOL. I, 19645

LAUNCH 0ATE NAY 22 1964 FLIGHT fll_ IAZ.00 ARRIVAL GATE OCT 11 19S4

HELIOCENTRIC COPTIC

XL 151.A5 LAL -.00

RP 10T.67 LAP °73

mc 153.069 GL -9,ZZ

PLANA[TOCENTRIC CC_I|C

C3 20.353 YHL 4.51J

LNCH AZNTH LN_H T|N_

90.00 0 ZJ 34

• 0.O0 15 55 16

IOO.00 1 50 10

100.00 17 9 31

I10,00 3 14 42

110,00 18 1 29

01FFERENTIAL C(_N[CTIONS

TOE -.5917 TRA-I.eO$8 TC3-3.8445 BAU 1.0501

R0[ ,1071 RflA °,0346 RC3 *.3367 FAU .03186

FOE -,3168 FRA -.0985 fC3o2.1445 BSP 132_1

BOE .4070 BRA 1.6071 BC3 3.9391 FSP -368

DISTANCE AZ3.961

LOL 240.94 VL Z6.713 ;AL °t. Sa AZL 91.56 NCA 101.19 SNA I11.14 ECC .ZI?IZ INC 1.S604 vl Z9.410

LOP BB.?Z VP 37,76_ GAP 8.73 AZP 48.61 TAL 205.Z6 TAP S3.06 NCA 100.G0 APO 155.41 VZ 35.19B

GP -J1°39 ZAL 139.69 ZAP )37°)4 ITS 33A.06 ZA[ 132o!2 IT[ 169,A9 ZAC 66.29 [TC 268.97 CLpolA0,Z0

DLA 13.77 RAL 10J.37 RAO 6361.8 VEL 11.905 PTH 2.JZ VHP S.383 OPA 12.61 RAP 109,_0 ECC 1,3550

L-i 1|14( IN| LAT JNJ LCNG IN| RY ASC IN| AZNYH IN| T|N( PO CST TIN IN| Z LAT JNJ Z LONG

1860.97 -27,31 ?|.73 317.93 97,78 I 3 35 1061.0 -25.95 63.35

4410,17 7,06 184.31 321.96 62.S1 J7 9 7 ,5010.2 3.38 177.64

Z3/5,ZA -ZS,58 30.52 3Z?.?Z 99.16 2 29 43 1775.Z -27.02 42.07

4161,13 8oZ| 166,14 321,35 61.16 18 19 13 _531.1 4,30 159.54

1110,75 -31.91 19,66 326.96 107.92 3 49 53 1510.7 *19,81 11.11

4018.39 11.15 15Z.03 319.59 5?.47 19 8 Z? 3418.4 6.78 145.66

NlO°COt,_qS_ [XI[CUT|CN ACCURACY OPB|T OETERNINATION ACCURACY

SGT 4226.5 $GR 356.0 663 174.4 ST 972.9 SR 137,t SS ZSZ.Z

RRT °?696 _ ,8082 RTF .8614 CRT -.4789 CRS .960A CST -.6545

S&B 4239,8 R23 .2249 RI3 .8621 LSA 889.3 NSA 207.9 3SA 12,3

8G1 4234.4 8C,_ 214,2 THA 3.51 ELI 8J5,4 ELI IZ0.1 ALF 175.61

LAUNCH DATE NAT ZZ 196A FLIGHT TIN[ iAA.00 ARRIVAL DATE OCT 15 1964

H[LIOC[NTRZC CONIC

RL 151.45 LAL -,00

RP 107o64 LAP ,91

RC 155,158 GL -10.66

PLAN(TOCENTRIC CONIC

C3 19.$16 VHL 4,429

LNCH AZNTN LNCN TII4_

90.00 0 43 36

90.00 18 49 31

JO0.OO Z JJ 9

1DO.00 J? 4 40

JIO.00 3 53 13

110.00 I? _8 5d

OISTANC[ 429.T59

LOt. 240.94 VL Z6.659 GAL -8.Z0 AZL gl.77 HCA 2|1.03 SNA 127.26 ECC .Z1169 INC I.?723

LOP 91.86 vP 5?.?Z3 GAP 8.85 AZP 88_48 TAL 105.55 TAP 54.58 RCA 99.55 APO 154.96

GP -10.16 ZAL 138.55 2AP 158.?8 ITS 355.36 ZA[ 152.16 £T[ 180.40 ZAC 67.68 ETC 268.41

OLA 12.15 RAL 103.58 RAO 8587.8 VEL 11.874 PTH Z,11VHP 6.456 OPA 13.64 RAP 111.58

L-I TIN( IUJ LAY |NJ LOiG |NJ RT ASC |NJ AZNTH ]NJ TXN[ PO CST TIN INJ t LAT

2596,?O -26,N 81.11 3_8.60 99.98 I 26 53 1996.7 -24,99

4488,89 8.54 |88.SNI 521.35 62.00 17 3 59 3886.9 4.84

13]4,54 o17.84 46.J5 518.33 J0|,35 _ 49 44 1?14,3 °25.99

AEZA.A8 9.83 1M.58 51Z°?5 8J,56 J8 |5 4 36Z4.3 5,76

_58.94 -3].04 15,74 517.49 105°10 4 ? 42 1456,9 -28,63

4054,64 |Z.48 154.01 511.07 37.91 1_ 6 18 3454,6 8,|4

OJFFERENTIAL CORRECTIONS

TD£ -,4140 TRA-I.?009 YC3-3.9717 8AU 1.0451

ROE ,|E/4 RRA °.0_37 RC3 -.3161 FAU .04782

to[ -.3lP03 rRA J.0116 rC3-£,1015 8SP 1Z558

60C ,4410 f_tA l*?O51 8C3 3.9851 fSP -d?r

Vl 19,418

vZ 35.106

CLP-161.2?

ECC 1.3128

IN| _ LONG

58.89

180.16

37,83

161,95

17.35

IA?.59

N|O-C4_,JRS4[ EXeCUTiON ACCURACY ORSZT O[?ERNINATION ACCURACY

8GT 42|8.1 8GR 330,3 563 164.8 ST 8?8.8 SR 157,6 SS 133.3

RRT .?!85 RRI r .75IZ RTF .8471 CRT -.3695 CR$ .9798 CST o.6438

8Ge 4_31,0 RZ3 ,Z0_4 R|3 .8477 LSA 897.1 NSA 114.9 9SA Z3.6

861 41_4,8 8GZ ZZ_.A THA 3.13 ELl 883.4 [LZ 1_8.9 ALF 1T4.04

LAUNCH DATE NAY ZZ 1964 FL|GHT TINI[ IA6.00 ARR[VAL DATE OCT 15 1904

HELIOCENTRIC CliNIC

RL 151o43 LAL -.00

RP ]07.61 LAP 1.10

RC 157.132 GL -11.91

PLAN_TOCENTRIC CONIC

C3 18.913 VNL 4.330

LNC_ AZNTN LN_N Tile|

90.00 1 A ZZ

90.00 15 45 39

100.00 Z 31 Z

100.00 IT 1 A0

110.00 3 31ZO

110.00 l? 5? 50

01FF[R[NTIA_ C(_IERI[CT|ON$

TO[ -,_152 TRA-I.A663 TC3-4,2370 8AU 1.0?31

ROE .1118 RRA -.0194 RC3 -.3337 FAU .048418

FOE -.3706 FRA .DOTE FC3o_,1447 6SP 15429

OO£ .5308 BRA 1,6664 8C3 4.2501FSP -518

0ISTAN([ 435.538

L_. ZA0.94 VL ZS.SA? GAL -5.81 AZL 9J.93 HCA 21A.Z? 8xA 116.79 ECC .ZISA3 INC 1.9490 vl 19.418

LOP 95.19 YP 3?._0 GAP 9.18 AZP 88,39 TAL Z01.?9 TAP 38°06 /CA 99.09 AP_ 154,48 V_ 55.115

GP -9.16 ZAL 133,93 ZAP I60.09 ITS 336.3Z ZAE J32,18 E?E 187.53 ZAC 68.86 ETC Z61.85 CLP-161.Z4

OLA 10.97 RAL I05,71RAO 6567.8 VEL |I.845 P?N Z.10 VHP 6.538 OPA 14,40 RAP |15,98 ECC J,3|14

L-_ TIM( IN| LA? IN| LONG _NJ R? ASC IN| AZN?N IN| T|N_ POC3T TIN IN| Z LAY |NJ Z LONG

1538,66 -15.89 65.09 519.d8 I01._0 1 46 40 1938.? *13.99 54.93

4507.90 9.81 189.35 ' 314.88 63.30 I? 0 4? 3_O?.9 6.15 182.57

1299.18 -Z?.04 42.24 329.L)O I08.15 $ 8 41 1659.E -64.95 34,0?

4261.64 10.86 ]TO.?5 5Z4.$3 61.96 16 lZ 43 366t,G T.05 164.08

Z00?.85 -_0.11 Z2.Zl 319.25 107.00 4 14 48 1407.8 -Z?.49 14.00

4086,13 13,82 155.78 521,71 58.34 19 5 51 3486.7 9,$3 149.30

N|0-COt_[ [X_CUT|_N ACCURACY CROIT O(T£RNINATION ACCURACY

SGT 4383.1 $GR 338,6 SG3 166.6 ST 960.0 SR 168.? SS _??.5

RRT ,6905 Rift" .?075 RTF .8542 CRT -,6669 CRS .9955 CST -.7115

S_ 43?6,0 RZ3 .1801 R18 .8546 LSA 988.0 NSA _4.4 $8A ZS.Z

SGI 4389.3 8GZ 243.1 TMA 3.06 [LI 966,7 ELI 114.9 ALF 1?3.10

LAUNCH OAT[ NAY Z2 1964 FLIGHT Tif4£ 148.00 ARRIVAL OAT[ OCT I? 1964

N[LIOCENTRIC CONIC

RL 191.45 LAL -.00

RP 10?.99 LAP 1._8

RC 159.Z00 G_ -13.05

PLAN_TOC[NTR|C CONIC

C3 18.268 V_L A.2?A OLA

LNCH AZNTN LNCN TJN_ L-_ TIN( |NJ LAT

_0,00 ] _4 31 _484.85 -_5.07

90,00 13 43 14 4345.44 JO.g5

100.00 Z SO _A £Z0?.65 -_8,19

JDO.OO J7 0 _ 4197.68 JJ.ST

|J0.OO 4 8 89 I_H_J,?8 -_9,J5

110.00 J? 37 5? 4118.51 14,87

O|FFER[NT_AL CORRECTIONS

TOE -.9n£? TRA-I.5919 YCS-A.aOe9 8AU 1.09,41

ROE ,|359 RRA -.0J19 RC3 °.3,,_53 FAU .OASIS

FO[ -,1988 rRA .OAM FC3-_.14|4 8JP 13791

gO( .5983 _RA 1.59_0 8C3 4.47_7 rSP -517

01STANCE 441.311

L(X. 140.94 V_ 18.495 GAL -5.41 AZL 92.10 _,KA 217.51 SNA 126.33 [CC .Z1931 INC _.0968 Vl 19.418

LOP 98.45 VP 37.836 GAP 9.40 AZP 88,34 TAL ZOO.05 TAP 57.56 RCA 98.61 APO 154.03 VZ 3S,ZZZ

GP °8.33 ZAL 151o41ZAP |91.29 IT8 33?.03 ZA[ 131.18 [T[ 186.8_ ZAC 69.88 [TC _6?._9 CLP-163.19

9.27 RAL 107.83 RAD 6387.? Vl[L 11.917 P_H 2.09 VHP 6.82? 0PA 14.93 RAP 116.40 ECC 1.3007

|NJ L(_ |NJ RT A$C 1NJ AZMTH ZNJ TJN_ PO CST TIN ;NJ 2 LAT IN| Z LONG

59.54 350,56 103.81 2 5 56 1884,6 °22.95 51.31

191.50 518,tM3 63.71 16 38 59 3945.4 ?.33 184,69

_.85 550.13 104,88 3 Z? 11 1607.6 -Z3.89 30.61

172,75 528.07 6Z.40 J8 11 40 3697o7. B.16 166.01

18.97 519._4 108,70 4 41 40 1561.8 -16.37 10,93

J57.A5 524.5] 58.77 19 6 55 3518.3 10,43 J30,90

N|D-COt,IR_I[ [_[CUT|ON ACCURACY ORS|T DET[RMZNATION ACCURACY

6G_ 4457,Z 8_ 54_._ 6G3 184.8 3T 10_i.8 _lR 16_.3 $$ 306.4

A_Q7 .6538 R/_ .6611RTF ,8349 CRT °.?4|2 CR9 .988? C$I -.T488

$68 4A?_.5 RZ3 .|317 RJ3 .8553 LSA ]05?.? NSA 218.0 $$A 13.6

561 4481,8 5GZ 258.? ?HA Z.88 £LI 1030.8 (LZ |Z/.4 ALr ITZ.35

Z119



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCM DATE NAY 12 ]96A FLIGHT T|t_ ]SO.DO ARR|VAL OAT[ OCT 19 ]964

N[LIOC[NYl/C CONIC

RL 151.45 LAL *.OO

RP 10•.5• LAP 1.45

R¢ 141.355 GL -]A.O8

PLANEYOC[NTRIC CON|C

C3 JY,liJ VHL 4._03

L_C_ AZMTN LNCH Yl_

00.00 ] AA 10

90.00 15 41 55

100.00 3 t _9

ZOO.DO IO St Z•

110.O0 4 Zt 3•

110.00 17 5g 51

0/STANCE 44?.0•4

LOL 140.94 YL 18.414 GAL -5,00 AZL PZ.Z) HCA ZZ0.•5 $NA 11§.88 ECC ,ZZ03t

LOP 101.6• VP 3•.5J3 LAP g.03 AZP B8.31 TAL 19t.Z9 TAP 59.04 RCA 98o]4

G? -•.e4 ZAL 118.78 ZaP IAZ.4Z £T$ 36•.50 ZA£ 131.18 [T[ 186._3 ZAC ?0.•g

DLA ?.tZ RAL 1|0.Z? RAO 6567.• V[L l|.?tZ PTN Z.08 VHP 6.?ZZ 0PA 15.19

L-| TZN[ IN| LAT |NJ LONG |NJ RT A$C IN| AZNTH IN| TIN| PO CST TIN

2453.15 -t4.ZO 55,85 351.84 105.16 _ 25 Z 1053.3

4501.04 IZ.OI |t$.57 318.49 64.16 16 58 16 3981.0

2158.51 -25.28 35.29 331.50 106.5] 3 45 3? 1558.6

4330.95 IS.01 ]?4,t? 31?,98 61.85 18 11 38 3731.0

Iti•.?[ -Zt.15 IS.iS 330.44 110.[4 4 58 54 13l?.?

4144.5• 15,GG 159,02 311o47 59.21 18 8 3 354A.6

INC 2.ZZSZ v| 19.418

APt 153.62 VZ 35.Z18

ErC 266.?Z CLP-164,1_

OItF£R[NT/AL CORRECTION8

TDf -.64At TRA-I.SO30 TCS-4.SDOS 8AU 1.1104

10[ .1431 IRA -,OOS| RC3 -.5431FAU .0455S

FO[ -.4151 rRA .0|t5 FC3oZ. lZ40 9_P |404t

80[ .teD4 BRA ].5030 8C3 4.T030 FSP -S09

NIO*COUR_ £X£CUr/ON ACCURACY

SGT 4538.] Ir, R $49.? SG3 16Z.2

RRT ._|$1RRF .6|59 RTF ,9541

980 4551.5 RZ3 .1119 813 o8551

Ski 4543,Z 9_ _74,$ THA Z.?Z

RAP i18.85 ECC |.2907

|NJ 2 LAY IN| _ LONG

-11.89 4T,gZ

8.44 |_6.?Z

-2[.78 Z?.38

g.2T 167.88

-[5.14 8.06

11.46 152.43

ORBIT OETERN|NAT_(3N ACCURACY

ST 1092.3 _R 196.[ $S 331.4

CRT -.9026 CRS .tete csT -.?T97

LSA 1125.? NtA 217.t $SA _4.2

ELl 1013.t EL2 1|5,t ALF 17|.83

LAUNCH OAT[ NAY ZZ IH4 FL[r_iT TIN[ 151.00 ARRIVAL OAT[ OCT 2| it64

_[L|OCENTRIC CONIC

RL 15].45 LAL -.DO

RP 107.55 LAP |.eZ

RC Jt3.SSt GL -15.0£

PLAN[TO¢[NTR|C CONIC

C3 I?,|OS VHL 4,|39

LNCH AZNTH LNCH TIN[

tO.O0 Z 4 3]

90.00 15 41

I00.00 S _9 1

|00.00 16 Se AO

110.00 4 44 _•

|10.00 ;9 0 44

0|tTANC£ 4SZ.tZt

L(_, 140.94 Vk 20.354 GAL -A,$8 A2L 91.34 HCA Z23.99 _qA 115,44 [CC .ZZISZ INC Z.33?• Vl 29.418

LOP |04._ VP 37.5_0 _AP 9.9• AZP _.31 TAL 116.54 TAP 6Oo53 RCA t•.G4 APt 153.[A V2 35,155

GP -?.09 ZAL |Z6.04 ZAP 163.49 [T9 $37.78 ZA£ 131.11 [T£ 185,74 ZAC 71,62 [YC 268.16 CLP-16_,01

OLA 9,_0 NAL ||Z.73 NAO 956•,7 VEL 11.•M PTH [.08 VHP 6.911 DPA |5.50 RAP 121.32 ECC 1.2815

L-| TJN[ ZNJ LAY |NJ LONG |NJ RT ASC IN| AZNTH |NJ TI_[ PO CAT TIN IN| 2 LAT IN| Z LONG

• 3_3.70 -13.Z9 5E.41 333,SZ 106,51 Z 44 15 1713.? -ZO.?t 44.?0

45J5,_O 13,03 |95,tZ SS0,S? 64.64 16 59 _4 4015.8 9.51 188.71

f||$._O -14.3_ $_.09 $$2,96 10•.95 4 4 12 IS11.2 -11.65 24.32

439_.55 14.01 1•6,57 330.07 63._2 18 11 14 3763.5 10.31 161.73

1975,JZ -_?.11 13,05 _31,95 111._6 5 15 41 1175.1 -23.13 5.34

417Z.3• 11.61 |eO,_O 319,91 51.61 It 10 16 35?Z.A 12.4Y ItS.AS

(_Qt|T O[TERN|NAT|O_4 ACCURACY

ST 114_.7 $R ZOt.Z St 356.4

CRT o.8542 CRS .tBA_ CST -.t092

LSA |200.6 NSA 2ZA.8 SSA 24.8

ELI 1163,6 EL| 107._ AL_ |7|.09

OirF[R[MTIAL COllECtIONS

rOE -.•0?9 TRA*l.4049 YC3-4,9|55 9AU 1.1_99

ROt .1509 RNA .00_) RC3 -.149A FAU .04151

F0E -.4_$! FRA .1_• FC3-R.|016 9SP IASI8

80[ ,?23• MA 1.4048 8C3 4._?t rsP -501

N|O-COJRSE [X£CUT|ON _CCUtACY

$GT 49|9.5 9_R 356.1 St3 159.?

RRT .5774 RRF ,5751RTF .8552

$_ 463_,_ RZ3 .014? RI3 ,8555

_GI 4613.| St2 290.5 THA 2.$6

LAUNCH DATE NAY 21 1964 FLIGHT TI_ ISA.00 ARRJVAL DATE OCT Z3 1964

HELIOCENTRIC CON/C

RL 151.45 LAL -.O0

RP IO?.53 LAP 1.7t

RC 1_5.369 GL -15.t9

PLAN[YOC[NTRIC CON|C

C3 $t.60• VHL 4,0?S

LN_H AZMTH LNCH T|M_ L-| T|N_ |NJ LAY

tO.O0 Z 14 50 ZS3S.40 -ZZ.31

_,00 |5 41 44 4_50,50 J4.04

IO0.OO S A8 41 ZO_5.DO -ZS,32

JO0.O0 J? 0 35 4398.14 15,00

110.00 5 2 $8 1833.53 -16.04

|10.00 It 3 • 4100.36 17.59

01Fr[RCNT|A_ COPR[CTSONS

YO£ -.?734 YRA-]._959 YC3-5.13•3 8AU ].|433

ROE .1573 RNA .0165 RC3 -.5538 FAU .03976

• o[ -.4413 rRA .171_ FC3-_.0?Z? 8SP |4587

80[ .?tt_ (NEA I.Z_410 9C3 5.1414 FtP -495

O/STANCE 458.566

LOt. Z40.94 VL 26.265 GAL *t.15 AZL 9[.A4 HCA lET.Z3 S_A

LOP 108.15 VP 57.50• LAP 10.11 _ZP _8.54 TAL |94.77 TAP

GP -6.57 ZAL 12_.17 ZAP 164.48 [TS 337.¢7 ZA[ 1_[._0 EY[

1_5.0| [CC .Z[303 INC Z.AS?9 ¥$ _g.416

62.00 RCA 9T,13 APO 152.89 vZ 35.[41

195.33 ZAC 7Z.38 [TC Z65.60 CLP-165.tJ

OkA 5.Zt RAL 115.$1 8A0 6567.? V[L 11.T4? PTH 2.0T VHP 6.9[7 OPA 15.59 RAP 1E$.80 ECC I.Z733

IN| LONG |NJ RT ASC IN| AZNTH /MJ TIRE

49._8 335.00 IOT.t| 5 3 A6

197.67 33Z.83 65.15 ]6 59 15

19.03 334.65 109.[5 4 13 6

179.49 33Z.SS 63.84 ]8 J3 51

1_.30 33S,4t JlZ.t? 5 53 12

161.Z| 330.t3 60._0 19 13 ?

RIO-COURSE £X(CUTION ACCURACY

tOT 46t•.0 9GR S_4.0 tG3 157._

RRT .540• RRF .5316 RTF .8562

$88 4711.1RZ3 .0905 R13 .8564

Ski 4701.1 $G_ _5.g THA 2.41

POCST TIN ]NJ Z LATINJ Z LONG

1735.4 -19.65 4].GZ

4050.5 10.57 ItO.?i

1465.0 -2_.A8 _1.$8

3796./ 11.37 171.59

1_33.5 -ZZ.?O _,Y3

3600,4 15.48 155.49

_RBIT O(T£R_INATIOt4 ACCURACY

ST 1214.5 $R _11.4 S$ 3tl.t

CRT -.9988 CRS .tt25 CSY -.8366

LSA 1282.? NSA _lt.3 65A 25.6

[LI !140.6 EL2 96,? ALF lT0,T5

LAUNCN 0ATE _Ay ZZ 1_!_ FLIGHT TIN[ 156.(X_ ARRIVAL DATE OCT 15 ]964

_q[LIOCCNTRIC CONIC

RL 151.45 LAL -.00

RP IO?.5£ LAP 1.85

RC 1t?.$91 GL -]i.eAI

PLAN(TOC[NTRIC CONIC

C3 16._73 VHL 4,0Z_

LNC_ AZ_TN LMCH TIM(

90.OO 2 45 35

90.00 15 4_ 35

100.00 4 8 47

lOO.OO 1• • A

!10.00 S _l 17

ll0.O0 19 t 5

OISTANCC 4_4._94

LOt. Z40.tA VL 18,_17 GAL -3.?D AZL 91.53 HCA ZSO.A8 S_A

LOP If|.)9 YP S?.4e4 GAP 10._5 AZP _._9 TAL 183.00 TAP

GP -6.14 ZAL 1_0.18 ZAP 115,45 [TS S3?.?t ZA[ I)Z.ZZ [T[

OLA 3.9? RAL 119o01 RAO 9587.6 TEL |1.?19 PTH Z.O? VHP ?.038 0PA 15.56 RAP 126.30

L-| T|N[ |NJ LA? JNJ LONG _NJ R? ArC IN| AZMTH IN| T|I_ PO CST T|N |NJ [ LAY

£_98.0_ -_l._t 46.19 S$6,91 109.15 S _3 43 1588.0 -18.48

4185,78 15.03 1_t.78 335.30 65.?Z 17 0 4| 4015,t 1|,63

ZOl_.09 -ZZ.£• Z6.07 336,52 110.4• 4 41 16 |4Jt,? *11.19

44_9.35 15.88 1_0.49 334.94 9d,40 18 15 54 3911,4 11.42

17_.?4 -_A.93 ?,AS $$5,$4 116.19 5 51 10 1192,7 -21.AS

4_9.04 19,54 193,89 333,46 _0.75 1_ 16 3Z 3629,0 14.50

O|F_E/fl[N?I_L CO_R(CTIONS

T0E -.8595 TRA-J.J?$8 TC3-5.3413 9_J 1.|575

.|6SS I_IA .0_1_ NC3 -.3S•4 FAU ,0S791

FOC -.Atl5 FRA .t135 _C$-£.0L_13 BtP 14•9•

80£ .8540 MA |.|?40 9¢3 5.$533 FSP -A94

NJO-C(3q_WI_ [X£CU?ION ACCURACY

9GY 4?83.9 JGN 3?|.9 903 154,S

mIT .S059 mW .495_ RTF .856S

tG_ 47?8.| R"Z3 .0989 RI3 .8587

901 4767._ 90_ SZO,t ?HA Z._6

114.51 CCC .22464 |NC 2.5180 v| 19,4|B

63.41 RCA 16.60 APt 151,56 V_ 55,146

184.87 ZAC •3.09 ETC _65.0S CLP-]66.?t

(CC I.Z662

|NJ _ _ONG

38.64

191,75

18,54

173.50

.23

J57,09

ORBIT OCTCRNINAT|ON ACCURACY

tY ]301.Z SR 133.J st 404.8

CRT -.|SOt CRS .t?tA CST -.t60|

LtA 136_.9 NtA 21|.6 StA 26.A

EL1 13Z0.2 CL2 84.0 ALr ]?0.50

z|zo



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964 b

LAUNCH CA_E W*Y 22 1964 rLJGHT rJME 158.DD ARRJ¥4L _4T[ _l 27 1964

MELJOCENTR]C CO_wIC

_L J_J.i_ L4L -.D0

mP 107._0 LAP 2.10

RC 169.3}6 GL -17.40

C_ 15.809 VHL }.976

LN{_ 4ZNT_ LN<H rZM_ L-I [IN.E ZNJ LAr

90.00 3 6 _0 Z_4J.40 -_0._I

90,00 19 43 97 47Z_.04 16.04

100.00 _ Z9 ?4 197_.07 -71.18

I00,00 17 4 4 4463.61 ]6.99

]I0.00 _ 40 Z8 I79E.6_ -Z3.78

210.00 J8 9 29 41_8,80 19.9_

CIFrER[NTI4L CO_'RCCrzoNs

rO£ -.910_ rRA-J.044Z fC3-5.5376 8aU 1,Z?Z8

Re[ ,|686 RRA ,0378 RC3 -.360] fAU .03610

FOE -.4760 fRA .ZgZZ fC)-1.98_4 BSP I_0§0

80E .9Z99 BR4 _.O494 6C3 _.949] FSP -479

_1514Nf£ 47_.D08

LOt, 24D,94 VL Z6,J50 GAL -).24 *ZL 91.61 MC4 23_,72 $N4 124.18 [_C .?2646 JNC ?.61D? v] 79._J8

LC_ o _14.6_ vP 17,4ZI GAP 10.60 AZP 88,4_ 74L 191.2] T]P 64,95 RC_ 96.66 _PO 15Z,)O vZ )5.250

GP -5.77 ZAL 117.06 ZAP 166.}7 [/$ 337._4 Z4E 131'.24 ErE 184.66 Z_C 73.77 £TC 264._0 CLP-167.6_

OLA 2.63 RAL 120.85 RAC 6557.6 VEL 11.713 PTH ;?.06 VHP 7.154 CP4 15.44 R4P 128.80 [(( _.7602

_NJ LONG INJ RT ASC INJ AZNTM |NJ T]N[ PO CST rim ZN_ ? ca T I_J 2 cC_6

4].19 3]9.04 ]10.27 3 44 11 /641.4 -17._7 _5.75

_0|.97 337.99 66.3] 17 Z 39 41_E,0 _?.?0 194.88

13._0 338.64 111.60 5 ? 19 I]79.1 -1_.06 19.MO

JS_.SZ 337.54 6_.03 IB 18 _7 3M63.6 13.4_ I75.48

3.10 337.47 |15.31 6 9 40 1157.6 -Z0.1_ 35?._I

16_.63 336.19 61.36 19 _0 18 365_.8 I_._4 15_.76

WIC-COURSE E_ECut[ON _CCuR_Cr ORe_r OErER.INsTION 4CCUR4Cr

5Gr 4835.? $GR 3T9.6 603 151.8 ST 1394.0 5R 143.6 Ss 410.]

RRT .4689 RRF .4370 RTf .8_83 ERr -.9569 CRS .9695 C$F ._)L)

SG6 4850.5 RZ3 .0396 _13 .858_ LS4 1464.9 86_ _0Z.6 554 Z_.?

SGI 4839.0 5GZ 315,0 TH_ _,_Z ELI |41_,4 [L_ 69.8 4L( 170.4_

LAUNCH 04_[ _r ?? 1964 FLIG_Wr Tlt,_. 160.00 ARRIVAL OAr([ OCt 19 1964

HELI_ENTRIC CONIC

RL 15/.45 LAL -.00

RP 107.49 L4P Z._5

RE _71.Z9? GL -18.05

PLANETO_.[N_R_( CONI(

(3 19.9Z_ V_L ].940

LN_H 4ZM_H LN_H T_f_

90.00 3 ?8 38

90.00 i_ 45 46

100.00 4 _0 39

100.00 17 6 _0

JJO.O0 6 O J_

110.00 18 13 Z_

OIrFERENTIAL C_RECt/ON_

roe -.9864 TRA -.9040 rC3-9.ZIOZ 8AU ].]873

RO[ .1736 RRA .0490 R_3 -.3610 FAU .034_0

rOE -.489_ FRA ,zgJz rC3-1.9Z43 8SP 15_83

80E 1.0016 8R4 .9053 8C3 5.7_16 FSP -47Z

OISr_NCE 475.?07

LCX. ?40.94 VL 16.084 G_L -Z.7_ _ZL 91.68 HC& ?16.97 SN_ 1Z3.78 ECC .ZZ848 INC Z.6858 vl Z9.418

LOP ||7.88 VP 37.]78 GAP 10.86 AZP 88,54 TAL J89.45 TAp 66.41 RE4 9_,50 aPO 15?.06 v? 35.154

GP -_.44 ZAL ||3.8_ ZAP 167.Z6 Er5 317.1_ _4f 13_._7 £r[ 184.39 Z4C 74.4Z £rC 163.96 CLP-16_.47

OLA 1._9 RAt |13.8_ RAO 6567.6 YEL |l.?OI PrH _.06 VHP 7.176 0PA 1_.?Z RAP 13|.30 ECC 1.1665

L-I rZN_ ZNJ LAT JNJ LONG INJ RT A_E INJ AZNrH _NJ fiNE PO csr rZ, |NJ Z LAT INJ Z LL_%IC

_193.48 -|9.|0 40.Z8 34|.4l IJ1.]| 4 _ |4 |_9_._ -|6.04 JZ.9•

4739.69 17.05 Z04.?? 340.90 67.0_ I_ 5 5 4Z59.? 13.80 19r.10

1931.18 -Z0.06 _'_1.43 341.00 11Z.64 3 Z? 46 1331.Z -16.8Z 1_,1_

4499.13 18.00 184._ 340.46 6_.71 18 Zl ?9 3899.? 14.5T 177.57

1713,17 -ZZ.6Z Z.64 339.74 116,34 6 _8 45 1113.3 -18.89 555.48

4189.91 _0.91 167.48 339.|_ 6Z.04 19 14 5Z 3689.9 16.61 I60.5)

N[0-COURSE E_ECUT|ON ACCuR_C_ ORS_r _ETERMIN4r|ON ACCURACY

SGT 4901._ SGR 387.0 5G3 149.] St 1493.9 SR ?_3.5 S$ 4_.2

RRT .4344 RR_ .4Z17 Rr/ .860_ CRT -.9755 CRS .9615 CST -.9028

$G8 49|7._ R£] .05|Z RI3 ,8604 LS_ 1570.1 MSA 192.7 SSa Z8.0

SGJ 4905.Z SG_ _48,4 TH_ 1.9T ELI 1_14.] £LZ 5_._ _Lr 170,59

L4UNCH Care _v ?_ 1964 FLIGHT TIN[ 16Z,00 ARRJV•L C_[£ OCT 31 1964

HELIOCENTRIC C O_](

_L 151.45 LAL -.00

RP 107.•5 LaP ?.39

RC 173._19 GL -18.61

PL4NErC<[NTRIC CONIC

C3 15.311 VHL }.914

LNC_ 4ZMrH LNCH TIM[

90.00 3 51 3

90.00 1_ 47 59

100,00 5 IZ ?i

IDO.OO 17 9 ZZ

llO.O0 6 _0 31

110.00 18 17 41

0IrFER£NTI4L CC_RECTION5

ROE .1787 RR4 .0605 R¢3 -.3190 F]U ,03275

F_£ -.•999 _RA .]313 Ff_-|,8_06 8SP 1_444

8CE 1.0791 8_a .7_5 8c3 _.8_75 FSP -46Z

DISTANC£ 481.390

LOL 240.94 VL 26.019 GAL -2.Z9 AZL 9?.76 HE* 240.Z? 5MA 1Z3,59 ECC ._507] INC Z.7560 vl 29.418

LOP 121,13 vP 37.335 GAP 11.1] AZP 86.63 T4L ]87,67 TAP 67.89 RE4 94.92 aPO 151.86 v? 35.756

GP -_.16 ZAL 110.44 Z4P 168.12 £T$ ]36.53 Z4£ )5_.)1 [T£ 184.15 ZAC 75.C5 ETC _6).4? CLP-169.79

0La -.07 R_L 1Z6.89 R_C 656?.6 vEL 11.69Z PTH Z.06 vHP 7,404 CPA 14.95 RAP 133.80 ECC 1.2521

L-[ ?IM£ INJ LAT |NJ LONG [NJ RT ASC _NJ AZMTH INJ TIN£ PO CST TIM INJ ? LAT |NJ 2 LONG

1150,34 -17,96 57.45 _•4.01 11_._7 • 26 55 1550.3 -14.78 30.2_

4798.96 18.08 Z06.69 ]44.04 67.8_ 17 7 58 4199.0 14.91 199.45

1888.07 -18.91 17,75 ]4].59 iI_.59 5 43 49 1288.1 -15.55 1_.56

4_36.46 19,0_ 186.97 ]4].6Z 66.50 18 _4 58 5956.5 15.68 179.77

1674.70 -ZI.43 ,Z7 347.51 117._9 6 4_ ?6 1074.7 -17.60 _5,2_

45ZZ.60 ?1.55 169.46 34Z.34 62.80 19 Z9 44 57_Z.6 17.74 162.41

NI0-CO_R$[ ExECUT|_N 4CCuR_CY _IT D[TERMINATION 4CCURAC_

SGT 4917,9 SGR 394.C 55] t46.4 Sl 1598.1 SR 263.0 SS 478,1

RRT .4001 RRF .3B77 RTr .8619 CRI -.9877 CR$ .9571 CST -.9195

SG8 497]._ R_3 ,_447 R_) .B6Z_ LS4 1678.5 M54 I_.6 $5_ ?8.8

SGI 4960,4 5GZ ]60.9 IHA 1.83 ELl 1619.1 EL? 41,2 4_F 179,76

L4UNCH O4T£ N]V _Z 1964 FLJGMf TII_ 164.00 aRRIvAL C4T[ N,?V ? 1964

HELIOCENTRIC CC,N JC

RL 151.45 LAL -,00

RP 107.•8 LAP Z,SZ

RC 175.147 GL -19.11

PLANETO_ENTRIC COIN If

C} 1_.Z14 VHL 3.901

LNCH AZNTH LNCH TIME

90.00 4 14 1

90.00 15 30 35

I00,00 5 ]4 41

100.00 17 IZ 36

II0.00 6 41 Z]

110.00 18 ?Z 13

_IF[[RENTJAL CORRECTIONS

r0£-1.1510 TR_ -.5883 TC3-5.9550 Bau I.?134

• 0£ .1835 RRa .0719 RC3 -,354] rAu ,03114

F0[ -.$1Z9 FR4 .3691 Ff)-I.7716 85P 15670

80E 1.1655 8R4 ,59Z6 eC3 5.96_6 FSP -455

0|$TANC[ 487.D54

toe. Z40.94 VL 25,956 GAL -1.78 AZL 92.8Z HC_ ?43.46 584 1Z],01 [CC ,1337Z INC ?.B?IR vl 19,41_

LOP IZ4.37 VP 37.Z9Z GAP 11.40 kZP 88.74 TAL 185.89 TAP 69.3_ RCA 9•.3Z 4PO 151.70 v2 35.258

GP -4.90 Z]L 106.96 Z_P 16_.96 £TS 335.74 Z_£ 13?.35 ET£ 183.94 Z*C 75.67 ErE ?6?.90 CLP-17_.Q9

0L4 -1.45 RAL 130.10 RA0 6_67.6 V£L 11.688 PTH ?.06 VHP 7.539 CPA 14.57 RAP 136.30 [CC 1.25_4

L-| TJM[ INJ LAT ]NJ LONG |NJ _T A$C _NJ AZNTH INJ TJM[ PC' C6T T[M JNJ _ L_T INJ Z L,_N_

_106,16 -16.80 _4.73 ]46.67 11].14 4 49 _ 1506,Z 15,51 ?7.59

4839.98 19.1| Z09.76 ]47,43 68.70 17 ]l 15 •?•0.0 16.05 _01.97

184_,94 -17,74 15,16 346.43 114.46 6 5 17 I_45.9 14,79 _._?

4575,43 20.06 ]89.40 347.02 67.]7 18 28 51 5975,4 16.82 I_Z,I_

1617.16 -10._4 558.01 ]4_.|Z 118.15 7 8 41 lO]?.? 16.37 551,L]8

4]_6.98 _.61 171.57 34].78 6],65 19 5_ _ _757.0 16._8 164.al

N|D-CC_JRS[ [XECUT|ON _CCuRACY CW_I T C[T[RMINATIC_ ACC_R•CY

SGT 50]8.6 SGR 400.4 SG] 143.9 5T 1716.1 SR ?71.G SS _Z._

RRT .]6_0 RRF .]545 RTF .8647 CRT -.993{ CRS ,9427 CST -.9341

SGB $0)4.6 R_) ,03_0 RI3 ,_648 L54 180_.? _S_ 175,1 SSA 29,_

$G1 5010.8 SGZ 37?.3 TH& 1,69 £LI ]7_7._ EL2 _1,4 ALl JTI.L_G

ZI?I



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH GATE NAY ZZ |964 FLIGHT TIN£ 166.00 ARRIVAL CAT{ NC_¥ 4 1964

HELIOCENTRIC CONIC

RL J$I.a5 LAL -.00

RP J07.47 LAP Z.65

RC |77.045 GL -19.51

PLAN[TCbC[NTRlC CONIC

C) J$,ZI0 YHL ).9OO

LNCH AZNTH LNCH TINE

90.00 i }? 3Z

90,00 15 5} 53

JO0.O0 _ 57 3J

I00.00 I? 16 |Z

JlO.OO ? Z 46

ItO.O0 J8 Z7 ?9

OZFF[RENT]AL CCRRECTIONS

r0[-|.2437 TRA -,4157 TC)-6.0ZZ? 8Au 1.2Z6T

ROE .|807 RRA .0b)I RC3 -.3469 FAU .0Z959

FOE -.5ZSe FRA .4067 rC3-1.6844 85P 15898

80£ 1.2580 BRA .4239 8C36.0327 FSP -450

O157ANCE 492,697

LO_. 240.94 YL 25.891 GAL -1.77 AZL 9Z.88 HCA 246.71 SNA 1??.64 ECC .23597 INC ?.8840 vJ 79,4|#

LOP 1Z7.6Z vP ]?.249 GAP 11.69 AZP 88.86 TAL |84,1I TAP 70.62 RCA 93.?0 APO 151.57 V? ]5.260

GP -4.67 ZAL 105.57 ZAP 169.77 ETS 334.?$ ZA£ |32,40 [X[ 18_.75 ZAC 76,2_ [TO 261.58 CLP-IfO.#9

CLA -2.63 RAL |33.4Z RAO 6567.6 YEL 1J.687 PTH Z.06 VHP 7.681 CPA I4.I4 RAP 138.60 [CC 4.2503

L-| TIN[ ]NJ LAT INJ LONG ]NJ RT ASC INJ AZNTH [NJ rJN[ PO CST TIN _NJ 2 LAT JNJ 2 LONG

Z063.Z0 -13.63 3Z.lZ 5A9.97 115,92 5 l! 55 1463.? -]2.27 25.06

4982.62 20.15 211._? 351,07 69.67 17 It 56 4Z62.6 _7,20 Z04._4

1803.06 -J6.57 12.69 349.3Z 115.14 6 27 56 JZO$.I -J5.03 5.68

4616.19 ZJ.ll 191.97 330.6? 68.33 18 33 9 4016.Z IT.98 I#&.5?

1600,91 -19.06 ]55.85 348,|8 118,93 ? 29 27 1000,9 -15,06 549,0]

4395.11 23.68 113.83 349,46 64.60 19 40 42 5793.1 Z0.06 466.55

N|O-CC_IRS[ El[CUT|ON ACCURACY C.71_8IT CET[RMINATIO_I ACCURACY

SGT _077.5 $GR 406.2 SG3 |41,5 ST I641.8 5R 279.6 55 526,9

RRT .3344 RRF .3223 RTF .8682 CRT -.9939 ORS ,9550 CST -.9464

SGB _093.? RZ3 .0323 RI3 .8665 LSA 1928.7 _SA I_A.7 SSA 29,6

SGI 30?9.3 $GZ 38Z.? ?HA 1.54 ELI 186?.7 EL2 50.4 ALr 471.44

LAUNCH OATE NAY ZZ 1964 FLIGHT T_N_ 168.00 ARRIVAL DATE NOV 6 1964

HELIOCENTRIC CONIC 01STANCE 498._19

RL I31.45 LAL -.00 LOt. 240.94 VL 25.8Z9 GAL -.73 AZL 9Z.94 HCA 149.96 SNA

RP |07.47 LAP Z.?? LOP 130.87 vP 37.Z06 GAP !1.98 AZP _8.99 TAL I8_.33 TAP

RE J78.923 GL o19.8I GP -4.47 ZAL 99,69 ZAP 170.5_ ETS 533,51 ZAE 15Z46 ETE

PLANETO(ENrR|C CONIC

C3 13.320 VHL 3.914 DLA -4.21RAL J36.83 RAO 6567.6 V[L 11,692 PTH

LNCH AZMTH LNCH TIME L-| TINNE ]NJ LAT INJ LONG JNJ RT A$C INJ AZNTH INJ TIME

90.00 5 1 Z9 Z021.60 -I4.47 29.63 353.31 114.61 5 35 11

90.00 15 56 51 4_27.46 Z1,18 Z14,e4 3_4,9_ 70.?_ {? 18 _e

I00.00 6 ZO 51 1763.?? -1_.AJ ,J0.34 352,8§ IJ5.93 6 30 17

100.00 17 20 10 4638.73 ZZ,16 194.?0 334,57 69.40 18 37 49

JlO.OO ? Z4 34 1366.30 -11.91 333.83 33J,48 1|9.6| ? 50 40

JlO.OO 18 32 56 4430.96 24.?? 176.Z3 3S3,39 65.65 19 46 47

OIFFERENTIAL CC_RECTION$ MIO-COedRSE £xECUTION ACCURACY

TOE-I.3413 rRA -.Z)lI *TC3-6.0371 BAU 1.2384 $GT 51Z8,8 $GR 4II.2 5G3 |38.8

ROE .I944 RRA ,0942 RC3 -.3336 FAU .OZSOZ RRT .3013 RRF .2901RTF .8716

rOE -.53?9 rR4 .4441 FC)-1.3833 BSP 16076 SG8 514_.3 R23 .0270 RJ3 .6717

602 |.5533 8RA .Z496 8C3 6.0464 FSP -442 SGJ 5130,3 SG? 391.9 THA 1.39

1ZZ,27 [CC .23898 JNC 2.9435 vl 29.4JH

72.29 RCA 93.05 APO J5J.49 vZ 35.260

|63.5_ 2AC 76,_@ [TO _61,_6 CLP-ITI.F7

?,06 VHP ?.83J OPA 13,65 RAP I41.78 ECC 1.251]

PO CSr TJN INJ 2 LAT JNJ 2 LOf_G

I421.8 -J1.03 ??.64

43_7,5 16.56 107.50

1165.8 -IJ.PO 5.42

4058.7 19.I5 I67.19

966,3 -I5.85 547.09

3831.0 21.27 16_.83

OR61T OETERMINATION ACCURACY

ST 1971.2 $R Z67.? 55 549.5

CRT -.9908 CRS .9?30 CSr -.9565

L_A 2060,_ MSA 157.7 $SA 29.6

ELI 199J.7 [LZ 38.6 ALF 171.77

LAUNCH C&TE NAY 2Z _964 FLIGHT TIME I?0.00 ARRIVAL C&TE NOV 8 4964

HELZC_[NTRIC C_|C

RL Z51.45 LAL -.00

RP 107.47 LAP Z.67

_C 180.762 _L -Z0.00

PLANErO([NTRJC CONIC

C5 15.556 VHL 3.944

LNCH 4Z_TH LNCH TIME

90.00 5 ?5 46

90.00 16 0 Z9

I00.00 6 44 Z6

tO0.O0 17 Z4 28

410.00 7 46 40

J|O,O0 18 58 45

C|STANCE 503.915

LOt. 240.94 VL 25.768 GAL -.18 AZL 95.00 NCA Z53.Z1 SNA

LOP 154.I2 VP 37.164 GAP 1Z.29 AZP 89.I3 TAL |80.3_ TAP

CP -4.29 ZAL 9_.94 ZAP I71.32 [1S 3_1.99 ZAE 13Z.$1 £;E

IzI.gZ [CE ._AZ29 JNC 5.000] vI 29.44#

73.76 RCA 9Z.36 APO 151.46 v2 55._60

183.t2 ZAC 77.46 ETC 261.39 CLP-ITZ._

0LA -_,58 RAL 140.33 RA; 6567.6 VEL IJ.70Z PTN Z.06 VHP 7,969 OPA 15.11 RAP 143,76 [CC 1.2560

k-1 TIME |NJ LAT INJ LONG |NJ RT ASC [NJ AZNTH [NJ T|N[ PO CST TIN |NJ Z LAT INJ Z LONG

1982.57 -J3.34 27.29 356.89 115.21 5 58 48 1582.4 -9._4 Z0.36

4973.78 ZZ.19 217.87 359.08 71.94 17 23 23 4373,8 19.54 210.24

1728.47 -14.Z9 8.J4 356.41 I|6.54 7 I5 17 1128.5 -10.6] 1,2#

470Z.91 23.18 |91,3_ 338.?| ?0._8 18 42 31 4102.9 20._2 J#9.95

1333.72 -16.81 351.95 3S$.O0 1Z0.21 6 IZ 14 933.7 -12.6f 545.Z9

4470.43 Z$.85 178.79 357.37 66.8| I9 5} 15 }6?0.4 ZZ.46 |71.25

_IFFERENTIAL CORRECTIONS N|O-CCXJR$£ EXECUTION ACCURACY

TOC-1.4532 TRA -.0409 TC3-6.0177 BAU 1.Z_33 $GT _195.5 $GR 415.3 $G3 137._

ROE ,2003 RRA .1046 RE3 -.3219 FAU ,02673 RRT .2696 RRF .Z$64 RTF .6777

rOE -.5574 FRA .4764 FC)-|.4587 BSP 16311 $G8 $212.0 R23 .0|90 RI3 .8777

OOE 1,466_ _RA *IIZ_ BE3 6.0263 FSP -452 SGI 3J96,7 562 399.8 THA 1.24

LAUNCH OAT[ NAY 22 I964 FL|GHT TIN( 172.00

HEL]_ENTRIC CONIC DISTANCE $09.485

RL 1_1.45 LAL -.OO LOLL, 240.94 VL Z3.707 GAL .40 AZL 93.06 HCA _36.43 SMA

RP 107.48 LAP 2.97 LOP 137.37 VP 3?.1Zl GAP 12.61 AZP 89.28 TAL J78.77 TAP

RE 162.621 GL -20.06 GP -4.1_ ZAL 9Z.1_ ZAP 17Z.06 ETS 3_O.|2 ZA[ $52.57 ETE

PLANETO(ENTRZC CONIC

C3 13,93Z VHL $.991 _LA -6.9_ RAL I43,90 RA0 6367,6 vE[ 1|,?18 PTH Z.06 YHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH ZNJ TIME

90.00 5 50 16 I943.3Z -12.26 23.11 .69 1J3.73 6 ZZ 41

90.00 16 4 26 $02|,63 23.1_ 221.03 $.44 ?$.Z4 17 Z6 8

IO0.O0 7 6 18 1695,58 -13.Z2 6.11 .Zl 1|?.06 7 36 32

IO0.O0 17 29 3 4748.61 24.|9 200,60 3.09 71.88 I8 48 14

I]0,OO 8 B 59 1503.56 -I$.76 350.24 338.73 |_0.73 8 34 3

|IO,OO |8 44 53 4311._8 26.92 181.49 1.98 68.09 20 0 5

DIFFERENTIAL COI_RECTION$ N[O-COIJRSE ExECuTION ACCURACY

r0E-].5493 TRA .I769 rC3-3.8920 8AU 1.2366 SGr 3_09,1 $OR 418.9 SG5 133.0

ROE .Z083 RR4 .IlflJ RC3 -.$026 rAU .02479 RRT .23_4 RRf .Z_$7 RTf ,8771

F0C -.5590 rRA ,5225 fC3-1.347| eSP 16353 SGe $_25,9 R23 .0185 R|3 .8772

g0E 1.5632 BRA .2JI0 0C3 5.8999 rSP -425 $GI 52J0,0 $62 407.0 THA J.09

O_SIT 0[TERN/NATION ACCURACY

ST ZJ15,9 SR 794.7 $S 577.9

CRT -.9846 CRS .9152 C$T -,965_

LSA 2207.? _$A 152.Z $$A 29,2

EL| ZJ35.7 EL2 50.? ALl 172.]6

ARR|VAL OATE NOV 10 1964

IZ|.57 ECC .14592 INC 3.0530 vJ 29.418

75.23 RCA 91,67 _PO J$J.46 v? 35.259

|B_.28 ZAC ?B.08 £TC 260.92 CLP-|T3.ZI

8.J37 OPA IZ.5t RAP 146,23 [CC 1,2622

PO C$T TJM JNJ 2 LAT INJ Z LONG

1543.3 -6.70 J_.Z4

4421.6 Z0.65 213.26

1095.6 -9.49 359.31

4148.6 21,48 192.65

903.6 -JI.57 345,64

591J.4 23,70 J75.8_

C_B|T CETERMINAT]ON ACCURACY

ST 2_29.8 SR 503,2 SS 566.J

CRT -.9763 OR5 .9026 CST -.9709

LSA 2320.6 NSA 150.Z SSA _.5

EL1 2_49o3 CL2 65.0 ALr 172.43

2127



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 1964J

LAUNCH CAT[ MAY 12 1964 FLIGMT TIME 174.0D ARR]_AL CArE NOV 12 ]964

HELIOCENTRIC CONIC

RL J5J,4_ LAL -,O0 LOt. 140,94 VL

RP |07.48 LAP 3.06 LOP L40.63 VP

RC |84.440 GL -Z0.04 GP -).98 ZAL

PLANETC_EMTRIC CO_IC

C3 16.463 VHL 4.057

LNCH AZMTH LNCH TIME

90.00 6 14 4?

90.00 16 8 43

100.00 ? 3Z 9

lO0.O0 lr 34 2

110.00 8 31 19

1_0,00 18 81 ZJ

0IrrERENrIAL CORRECTIONS

TOE-I.662? rRA .396! tC3-5.T478 8AU 1.7666

ROE .Z169 RRA .1Z46 RE3 -.?SZZ FAU .D_4Z

F0E -,5700 FRA ,5595 FC3-I.Z$1? 8SP J6547

80E 1.6763 8R4 .4152 OC3 5.7S41 FSP -419

CIST4NCE 515.073

?5,648 GAL I,D0 AZL 93,I1 HCA 759,7D SNA 17J.73 ECC .?4988

3T.O?B GAP IZ.95 AZP 89.44 TAL 177,00 TAP 76.?0 R{A 90._4

88.34 Z4P 17Z,78 ETS 527,87 Zk[ 157.63 £TE 185.14 ZAC ?8.68

1NC 3.1B85 vl Zg.41B

APO 131.5Z v? 39.797

[TC 260.46 CLP-1?3.97

OLA -8.ZZ RAL 147,51 RAC 6567,? VEL 11.741 PTH Z.Or VHP 8.356 CPA 11.87 RAP 148.69 ECC I,Z?09

L-I TIME INJ LAT |NJ LC_NG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ ? LAT |NJ ? LC#qG

1911.17 -1_.24 ?3.JJ 4.71 116.|6 6 46 39 I}I1.2 -7.63 16.79

5070.77 Z4.09 ?74.55 8.0_ 74._4 17 _5 15 4470.? _|,75 716.44

1661,59 -IZ.ZZ 4.Z6 4.?0 117,49 ? 39 51 1061.6 -8.44 357.50

479_.34 Z5.|4 _05.76 7.68 75.Z8 18 53 57 4195.5 2Z.61 |95.8_

1476.31 -14.81 548.70 Z.70 121.17 8 55 56 8?6.5 -10.57 347,16

4555.58 Z7.96 |84.33 6,6Z 69_48 ZD 7 15 5955,6 Z4.91 176.49

MI0-COUR$[ [K[CuT|ON ACCuRAC_ _qBIr O[rERMINATION 4CCURAC_

$GT 515Z.1 $GR 4Zl,7 SQ5 150.6 5T 7557.5 SR 510.9 SS 605.3

RR7 .ZO]2 RRF .19_0 RTF ,88ZZ CR1 -.9670 CR$ ,8938 CST -.9763

SGB 5Z69,0 RZ3 .0150 RI5 .88Z? LS4 Z449,1MSA 148.8 $SA Z?,4

$GI 5?5Z,8 $GZ 412.8 THA .94 ELl 2576.7 EL2 78.6 4LF |7Z.?Z

LAUNCM OAT[ NAY Z? 1964 FL|GHT T|IAC |76.00 ARRIVAL 0ATE NOV 14 1964

HELIC*¢[NTRIC CONIC O|STANC[ _ZO.SZ6

RL 151.43 LAL -.00 LOt. 240.94 ¥L 2_._89 GAL 1.62 AZL 95.16 HCA 2_2,95 SNA 1?0.90 [CC .Z5421 |NC _.1608 vl 29.418

RP 107.49 LAP _.14 LC_ _ |4_,_ VP 57.0_5 _AP J3.}J AZP 89,61 TAL J7_,_4 TAP ?B.19 RCA 90.16 APO 151.65 V2 35.Z54

RE I86.Z]9 GL -19.90 GP -3,85 ZAL 84.5_ ZAP I75.48 ITS 3_4._8 ZAE 1_?.69 £T[ 185.0Z ZAC 79._ ETC _60.0Z CLP-|?4.?]

PLANET_[NTRIC CONIC

C3 17.167 VHL 4.|43 OLA -9.47 RAL lSl.14 RAD 6567.? VIE |_.77| P?H 2.08 VHP 8._6 CPA J1.18 RAP J51.1_ ECC 1.2_25

LNCH AZMrM LN(H T|NE L-| TIN( INJ LAT |NJ LONG INJ RT ASC |NJ 4ZNTH [NJ TINT PO CST T(M INJ Z LiT INJ Z LONC

90.00 6 39 10 1880.57 -10.51 Z|.)5 8.91 116.5Z ? 10 _1 1780,4 -6.67 1_.55

90.0D 36 13 18 5120,79 ?_.99 787.75 JZ,79 76.15 l? )B 38 _5_0.8 _2.80 ?39.74

100.00 ? 3S 58 1831.9S -11.3! 8.61 8.38 117.85 B Z5 5 105?.9 -7,50 355.90

lO0.O0 17 59 17 484_.45 ?6.04 Z0?.04 IZ.48 74.78 19 O 1 _743.4 ZS.?O 199.02

liD.DO 8 53 32 IA_.37 -13.96 _47.36 6,#A 121.52 9 17 44 858,# -9,69 340._7

1|0.O0 18 58 6 4598.79 28,95 187._0 |1,46 ?0,98 ZO 14 45 5996.8 Z6.08 179.?9

DIFFERENTIAL CC_REETION$ NIO-CC_JRSE EXECUTION ACCURACY ORBIT DETERMINATI_ ACCURACY

rOE-l.7795 TRA .$Z87 TC3-_._45A _AU 1.1741 $GT 5_86.7 $GR 4_5.5 $65 I77.9 ST ?4?8.8 SR 518.6 SS 6_0,1

ROE .Z268 RRA .13_Z RC_ -.?$9_ FAU .02198 RRT .1699 RRF .1629 RTF .8864 CRT -.957_ CRS .8_56 CST -.9_06

FOE -.5806 FR4 .3977 FC3-|,1085 BSP 16691 $GB 5_0]o6 R23 .0115 RJ5 ,8864 LSA 2570,5 MSA 149.? 55J Z8.J

80E 1.1939 8RA ,64Z7 8C3 5.5_14 rSP -4|Z SG1 5Z87,_ SGZ 417.5 ?HA .78 ELI 2497,5 EL? 91.5 aL_ 177.9_

L_uMCH 0_rE NAy 22 1964 FLIGHT TINT 178.00 ARRIVAL 04T[ NOV 16 1964

HELI C_ENTRIC CON|C

RL 1_1.45 LAL -.00

RP 1O?,SO LAP }.21

RC 188.019 GL -19.65

PLANETC_ENTRJC CONJC

C3 18.066 vML 4.Z$0

LNCH AZMTM LNCH TJN[

90.00 7 3 14

90.00 16 18 11

1DO.D0 8 19 15

I00.00 J? 44 _0

llO.O0 9 I_ Z?

110.O0 19 5 8

OIFFERENrJ4L CC_R[Cr1_N$

TOE-I.8970 TRA .8780 TC3-5.Z888 8AU 1.?787

ROE ,?383 RRA ,1409 RE3 -.754? FAU .OZO_Z

rOE -.3891 rR4 .6578 rc3 -.983I 8SP 1675_

80E 1.9119 BR4 ,8893 8C3 5.7940 rSP -40}

0ISTANC[ 5Z5.989

COL ?40.94 VL 15.552 GAL ?.Z? AZL 93.?1 MCA 766.Z0 SMA 120.57 ECC ,15895 INC 3;?124 vl Z9,418

LOP 247.13 VP 55.99Z GAP 13.68 AZP 89.79 TAL 175.48 TAP 79,67 RCA 89.35 APO ISI.SO v2 33.25|

£P -5,73 ZAL 80.78 ZAP 174.14 ItS 5ZI.44 Zk[ |5?.75 [T[ 18Z,91 Z4C 79.88 ETC 759,59 CLP-175.48

0LA -10.66 RAL 154.77 RAO 6567.7 VEL 1|.809 PTH ?.09 VMP 8.750 CPA 10.45 RAP |33,56 ECC 1._973

L-I TIME INJ LAT INJ LONG JNJ RT ASC INJ AZNTM INJ TIME I_ CST TIN INJ ? LAT IMJ Z LC_IG

1853.35 -9.48 I9.77 J5.77 J16.81 ? 34 7 1253.3 -5.81 13.0Z

51?|.51 ?5,73 ?]1.Z6 IF.74 ?7.74 17 44 ?? 4571.5 73.78 _Z3,13

1608.03 -10,52 1.19 I?.71 118,14 8 46 5 1008.0 -6.68 354.31

4897.02 26.86 ?IO.4I 17.44 76.37 19 6 22 429Z.O t4.72 ZD?.?7

143?.1? -13.?4 546.?4 11.1? 171,81 9 39 19 837.1 -8.94 359.78

4640,74 ?9.89 1_O.38 16.49 72.$8 ?O E? ?9 4040.? 77,22 182.21

MID-COURSE EXECUTION ACCURACY C_81T DETERMINATION 4CCuRACy

SGT $510.6 SGR 424.t SG5 125.0 ST Z586,1 SR 526.4 SS 651.0

RRT .1368 RRF .1315 RTF .8907 CRT -.9471CR$ .8775 CST -.9838

SG8 35Z7.6 RZ3 .009| RI3 .8902 LS4 26?7.5 MSA 151.3 $$A 74.7

$61 5511.0 SG_ 4E0.7 TMA .65 ELI 7604.5 EkE 104,0 ALF 173.17

LAUNCH G_TE _Y ZZ 1964 FL[GH? Tl_UE 180.00 ARRIVAL OAT[ NOV 18 1964

_ELIO(ENTRIC CON JC

RL 151.45 LAL -.00

Re 107._1 LAP 5.?6

• C 189.7_0 GL -I9,31

PLANETC_[NTR[_ CONIC

C3 19.185 VHL 4,_80

LNC_ AZNTN LNC_ T|NIE

90.00 ? Z6 46

90.00 16 ?3 Z?

100.O0 8 42 8

100.00 17 50 40

110.00 9 36 53

110.00 19 1_ 25

OIrrERENT[AL CCI_R[CTIONS

TOE-?,0218 TRA 1.]377 YC3-5.0006 BAU 1.?837

ROE .2513 RRA ,1475 RC3 -.2094 _AU ,018|8

ro£ -.5995 rRA .6771 FC5 -.865_ BSP 18895

BOE 2.03?3 BR4 1,1467 8C3 5.0050 _$P -397

DJSTANC[ _3J.A07

LOt. ?40.94 VL E_.475 GAL 2.94 AZL 93.26 _CA Z69.44 S_A |ZO.Z6 ECC .Z6409 /NC 3,?636 vl 79.418

LOP 1_0.58 vP 58.949 GAP 14.08 AZP 89.97 TAL 171.?_ TAP 81.17 RCA 88._0 APO 157.0Z VZ 35.Z47

GP -3.6? ZAL 77.08 ZAP 174.77 [?S 3J6.98 ZAE J32.81ETE J_Z.80 Z_C 8D,i? ETC 759.J9 CLP-176.23

0LA -11.77 R4L 138.57 RA0 6567.8 V[L 11.836 PTH _.1_ VHP 8.94? OPA 9.69 RAP 155.97 ECC 1.3157

L-] _ME _NJ LAT INJ LONG INJ RT A$C 1NJ A?MTM INJ TIME F_ CST TIN INJ ? LAT JNJ _ LC_G

1830,57 -8.?8 |8.4? 17.77 |17,03 ? 57 16 1730,5 -5,09 11.73

5717.54 ?6.42 ?34.84 ??.83 79.4| 17 50 74 462?.5 14.69 Z76.60

1587.3_ -9.8_ .OZ 17.Z0 118,37 9 8 36 98?.3 -5.99 333.36

4940.94 Z7.60 ?|_.85 ZZ,56 78,04 19 15 | 4540,9 ?5,68 ?05.39

1415.91 -17.66 _45.55 1_.53 177.07 IO 0 79 815.9 -8,_5 338.9?

4685.15 30.75 Jg).S_ ZI,67 ?4,28 ?0 30 30 4085.J 28,?9 185.27

NIO-COURS( [_[CUT|CIN ACCURACY (_R$|T _ET[RMINATION ACCURACY

$GT $337.9 SGR 4Z4,9 SG5 177.4 ST ?686.9 SR 554,1 $S 641,7

RR? .J0_9 RRT .0988 Rtr ,8950 CRT -.93?8 CR$ ,8713 CST -.9866

568 8554.8 R?3 .0061 R15 .8950 LSA ?778.3 MSA 15_.0 SSA ?3.?

$GJ 5338oJ SG? 417.? THA ,47 EL1 ??05,? EL? 115.? ALr 173,34

ZIZ3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. l, 1964)

LAUNCH DATE MAY Z? 1964 FLIGHT TIME 18Z,00 ARRIVAL CArE NOV ZD 1964

HELIOCENTRIC CC_]C

nL 151.45 L4L -.00

RP ]07.53 LAP 3.3J

RC 191.520 GL -18.88

PLANET_ENTRIC _C_NJC

C3 10.55D VHL 4,533

LNCM AZNT_ LNCH TIME

90.00 T 49 36

90,00 [6 28 50

1OO.OO 9 A 20

100.00 12 58 47

110.00 9 _7 4l

110,00 19 19 55

O|¥¢ERENT[AL COIRRECTIOtN8

TDE-Z.JAB7 TRA 1.4114 TC3-4.6792 8AU 1.2866

ROE .2661RRA .1327 RE3 -.1839 PAU .01286

rOE -.8093 PRA .7175 FE3 -.79Z3 8SP ]?Oil

80E 2,165Z 8RA 1.4196 BE3 4.6828 FSP -390

D|STANCE 536.775

LOL 240.94 VL Z5.4|9 GAL 3,65 AZL 93.31 HCA 27Z.69 SNA 119.95 ECC .26973 ZNC 3.3142 Vl Z9.416

LOP 153.63 VP 36.906 GAP 14,50 AZP 90,16 TAL ]69.99 TAP 82.68 RCA 87.60 4PO 152,30 vZ 35.242

GP -3.52 Z4L 75.A7 ZAP 17_,36 (TS 311,30 2AE 112,86 ETE 182,70 ZAC 81.02 ErE 258.81CLP-I?6,gT

OLA -12,79 RAL 161.91 RAG 6567.8 VEL 11.91) PTM 2.12 VHP 9.180 CPA 8.89 RAP 1_8,37 [CC 1,3382

L-] riME ZNJ LAT _NJ L_G |NJ R7 ASC IN] AZNTM IN] TIME PO CST TiN ]NJ 2 LAr ]NJ 2 LONG

18]Z,]9 -8.Z] ]7.42 22.37 111,20 8 19 48 1Z12.2 -4,50 10.70

5273.57 27.00 238,46 28.03 81.13 12 56 43 4673.6 25.50 250,L1

1_71.07 -9,32 35_.10 21.27 1|8.53 9 30 31 971.1 -5._4 352.46

4989.92 ?8.24 217._6 27.79 79.78 19 19 57 43#9,9 26.54 208.97

1403.98 -12.22 )44.69 Z0,04 lIT.I? 10 21 5 804.0 -7.89 ]58,Z8

4729.7? )].53 |96.79 28.98 76.05 ZO 38 45 4129.8 29.29 188.30

M|O-EOUR_ (xECUT|ON ACCURACY OR6|T OETERN/NAT]ON ACCURACY

_GT _)_.1 5_ 4_4.4 _G3 J]9.8 ST 2773,6 SR 541,6 S$ 649.9

RRT .0686 RRP .0658 RTP .8997 CRT -.9291CR$ .8660 CSr r.98_8

$G8 fl)?},9 RZ3 .0038 RI3 ,8997 LSA 2864,7 NSA ]57.4 SSA 21.7

SGJ 5359.Z $GZ 4Z3.4 TMA .31 ELl Z791.7 EL2 125.5 ALF 173.46

LAuNCN OAT[ MAY 22 1964 PLIGHT TIldE ]84.00 ARRIVAL DAlE NOV ?2 J964

HELZEX_ENTRIC CC_IC

RL 151,45 LAL -,00

RP 107.54 LAP 5.35

RC I_5.241 GL -|8,37

PLANETO(ENrR1C CC_NZC

C3 ZZ,J98 VHL 4.?i1

LNCM AZMTH LNCH TiM(

90.00 8 11 34

90.00 |G 34 54

IO0.00 9 23 4!

100.00 18 3 8

]J0.OO ]0 J? 42

110.00 19 Z? 38

C|$TANE£ 342,084

LOt. 240,94 VL 25.384 GAL 4.39 AZL 9).37 HCA 275,93 5NA 119.63 ECC .27588 INC 5.5662 vl 29.41_

LOP 156.88 vP 36.863 GAP 14.95 AZP _._3 TAL 168.27 TAP 84,20 RCA 86.64 APO 1_Z.66 vZ 35,25?

GP -3,A3 ZAL 69.97 ZAP 125,_ ET5 _04.04 ZAE _Z._0 EYE 182.60 ZAC 81._ ETC 2_8.45 CLP-17T,?_

OLA -|3.7_ RAL 165.39 RA0 6367.9 VEL 11,982 PrH 2.14 VMP 9.43J OPA 8.07

L-_ T_NtE INJ LA7 _NJ LONG INj RT ASC JNJ AZNTH INJ TIME PC' C5[ TIM

1798.61 -7.29 16.65 27.04 117.31 8 AI )3 1198,8

5324.29 27.48 242.09 3_.3| 82.89 18 3 18 4724,3

1599.47 o8,95 )38,4A 26,42 118,64 9 31 40 959.5

3038.69 28,78 220.88 3).J1 8|.58 19 27 ? 443_.7

])98.53 -I1.9_ 344.29 24.62 |2Z.Z? lO 40 59 798.5

4774.36 32.2] 200.09 32.19 77.89 ZO 47 IO 4174.4

OIffERENT|AL C_RECTI_$

TOE-2.ZTB5 TRA 1.7005 TC3-&.3367 BAu 1,2879

ROE .2827 RRA .]563 RE) -.1590 PAU .01659

FG( -.8190 rRA .7589 PC) -.6469 85P IT|Z|

80E 2.29_9 8RA 1.7027 8() 4.3_98 PSP -384

NIO-COURSE EXECUTION ACCuRAC_

SGT S378.6 $GR 4_3.1 $83 117.2

RRT .0336 RRP .03Z5 RTP .9046

$GB 339).3 R_3 .0019 RJ3 .9046

SGI 5376.7 SG? A22.9 THA .15

RAP 180.7S ECC 1._653

IN] 2 LAT IN] _ LONG

-4.07 9.94

Z_,21 233.66

-5,D5 551.82

27.32 ?12.59

-7.61 337._8

30.21 191.45

'ORBIT OETERNINATION ACCURACY

ST 2846.1 SR 3A8.8 55 656.O

CRT -.9212 CRS ,8616 CS/ -.9906

LSA 2957,0 NSA 16].2 SSA 20.4

ELI 2864.2 EL2 134,9 ALF 173,54

LAUNCH GAtE MaY 22 1964 rLlGHT rIME 186.08 ARRIV4L CArE NOV 24 1964

HE_IC_ENTRIC CON JC

RL 151.45 LAL -,DO LOL 240,94 VL

RP |07.56 LAP 5._? LOP 160.13 VP

RE 194,941 GL -17.80 GP -3.3_ ZAL

PLANE TC_ENT_JC Ct,._NIC

C3 24.168 V_L 4.916

LNC_ AZMrN LNCN T/ME

90.00 8 32 3J

90.00 16 40 34

100.00 9 48 3

100.00 18 9 A3

110.00 10 36 50

JlO.O0 19 35 26

O|FFERENTiAL CORRECT|ON$

TOE-2.4062 TRA 2,00_$ TC3-3._74| 6AU 1.2848

ROE .SOil RRA ,]582 RE3 -.1351FAU .0|328

rOE -.6270 PRA .8013 rE3 -.5474 85P 171Z3

60( Z.4249 _RA Z,0158 8C3 3.9784 PSP -375

CISTANCE 547.3?6

25,311 GAL 5.17 AZL 93.42 MC_ 279,17 SNA 119.36 [CC .28261 |NC 3.4181 vl 29.418

36,8?0 GAP 15.43 AZP 90.55 TAL 166,56 TAP _5.74 RCA 85.62 APO 153,09 v2 55.231

66._9 ZAP 176.32 Ers 294._0 ZAE 13_.94 ETE 18?.51 ZAC 8?.86 ETC 25_.1J CLP-17_.47

DLA -|4.56 RAL 168.77 RAG 6568.0 VEL 12.064 PTH 2,16 VHP 9.702 CPA 7.ZZ R4P 165,11ECC 1.5927

L-] TIME _NJ LA_ INJ LONG INJ RT A$C JNJ AZNTM ]NJ T_ME PO EST TIM JNJ 2 LAT INJ ? LONG

1789.92 -?.52 16.15 31.27 117,38 9 2 21 1189.9 -5.79 9.46

53?4.42 Z7,85 245.71 58.65 84,67 18 10 9 4774.4 26.82 232.?_

1552.67 -8.7Z 358.06 31.12 118.70 IO II 56 95Z.? -4.83 351.44

5086,90 29.21 224.40 38.49 83,36 19 34 30 4486.9 27.99 215.81

]593.61 -11,83 344.11 29.25 122.30 11 0 4 793.6 -7.50 337.73

4818.77 }2.80 203.42 37.87 79.78 20 55 45 4218.? 31.04 194,64

NI0-COURSE EXECUTION ACCURACY L_R_IT 0ErERNINATION ACCURACY

SGT 5384.0 S&R AZI.I 5G3 114.6 Sr _899.] SR 355.6 56 659.2

RRT -.0012 RRF -.0002 RTP ,9092 CRT -.9138 CR5 .8573 CSr -.9920

SG_ 3400,4 R?3 -.0009 RJ5 -.9092 LSA ?989,7 MSA 165.4 S�A J�.J

5GJ 5384.0 $G? 421.1 TMA 179.99 EL1 2917.3 EL2 143.6 AL F 173.59

LAUNCH OArE NAY Z? 1964 FLIGHT rll,_ 188.00 ARRIVAL CAT( NOv 26 1964

HELI O(ENTRZC CONIC

R_ 151.45 LAL -.00 LEN. _40.9& VL

RP 107,58 cAP 3,)9 LOP |83.3_ VP

RC J96,621 GL -|7.|8 GP -3.27 ZAL

PLANETC_ENTRIC CONIC

C3 26.50_ VML _.148

LMCH AZMTH LNCM riME

90.00 8 52 Z]

90.00 16 46 49

100.00 ]0 5 ZO

100.00 18 18 31

IJ0.00 lO 54 57

110.00 19 43 ?)

OJFFERENT|AL CCI_RECT|ONS

TOE-Z._405 TRA ?.33|6 TC3-3,8136 8AU 1.28|_

aOE .3?12 RRA .1391 RE3 -,1129 FAu .01408

rOE -.6368 PRA .8477 PC3 -,4598 8SP 17216

80E ?.5607 BRA _.3370 8C3 3.6153 FSP -388

0|$TANC( 552.4_0

Z_oZS8 GAL 6,00 A2L 93.47 _C_ 282.41 SNA J19.07 ECC .28997 INC 3.42j0 vJ 29.418

38,778 GAP |S,95 AZP 9_.?S TAL 184.88 TAP 87,29 RCA 84.54 APO 155,60 ¥_ 35.??4

63.35 ZAP 178.64 ETS 283.3? ZA( 132.92 ET£ 18_.42 ZAC 82.88 ErC ?57.?9 CLP-IT9.?5

OLA -J5.31 RAL ]72.03 RAO 8568.1 V(L IZ.]61 PTM 2.]8 VHP 9,994 OPA 6,35 RAP ]85.45 ECC ].436?

L-I TIM_ ]NJ LAT |NJ LONG |NJ RT ASC _NJ AZNTM |NJ TIN( P_ CST T|N ]NJ 2 LAT |NJ 2 LON&

J788.20 -?.40 J5.94 36.51 117.41 9 _2 T IJ86.E -3.67 9.?5

5423.72 ZS.|I _49,)0 44.00 88.45 18 17 12 48_3.T ?7.32 740,T?

1550.?] -8.66 35?.95 35.83 118,72 10 3] 10 950.? -A.T6 351,33

5134.AA 29.34 _27.90 43.89 83.18 19 A? 5 4554.4 28.55 2]9.?3

J395.26 -|I.�J 344.22 3).89 12_,28 1] ]8 J2 795.3 -7.56 537.82

4862.65 33.28 _06.76 4).)8 8|.70 2t 4 25 4262.7 51.78 197.85

N|0-COUR$[ (_(CUT|ON ACCURAC_ _SIT CCT(RN/NA TION ACCURACY

SGT $392.2 S_ 418,3 SG) 112,1 ST 294?.3 5R 361 .? S$ 662.4

RR7 -.03?4 RRF -.0346 RTF ,9)44 CRT -.9075 CR$ .8546 CST -.9933

SG8 540_.4 R23 .0002 R13 -,9144 LSA 303?.8 MS4 J69.? 554 17.9

SGJ _392.? SG2 418.0 THA 179.83 EL1 ?960,6 EL2 151.0 ALr ]73.6?

Z]24



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19641

LAUNCH CAt£ _4_ 22 1964

HELZO{ENTRIC CO_JC

RL 151.45 LAL ".DO

RP 107.8J LAP 5.59

RC J98,Z78 GL -16.5Z

PLANETO(ENTR_C ((_¢1{

C_ ?9.ZF_ VHL 5.4[0

LNCH AZMTH LNCH TIME

90.00 _ 10 _6

90.00 16 53 I?

100.00 10 23 Z5

100.00 18 25 Z9

110.00 II 12 0

110.00 19 5I 23

FLIGHT TIME I_0.00 AR_I_4L CAT( NCW Z_ 1_4

LC_. 240.94 VL

LOP 166,67 vP

GP -3.?0 Z4L

C15T4NCE 5_7.565

25.ZD6 _AL 6.8? A2L 93.53 HCA 285.66 SMA 118.73 ECC ,29803 JNC 5.525) v_ 29,41_

36.755 GAP 16.50 AZP 90.95 ?AL 16322 TAP 88.87 RC* 83.59 *PO 154,19 v? 35,217

60.26 Z*P I76.80 ET5 2?0.00 Z*E ]3_98 ETE 182.34 Z*C 85.48 ETC ?57.49 CLP-180.00

OL* -I5.96 R*L ITS.IT R*C 6568.2 VEL IZ,5T4 PTH Z.5I VHP 10,312 CP* 5.46 R4P 167.TT ECC 1.45|8

L-I TIME INJ LA/ INJ L_NG JNJ RT ASC INJ AZMTH INJ TIME _O CST TIM ZNJ _ L*T INJ _ LL%NC

1787.41 -?,44 16.01 4|.24 117.40 9 40 44 1187.4 -_,71 9,_

5471.98 2_._7 Z_Z.B_ *9.35 B8.ZI 18 _4 28 4872.0 _7.7_ 244.20

1553.5, -8.75 )_8.II 40.54 II8.70 10 49 19 955.5 -4+86 _51.49

5181.08 29.75 251.35 49.Z8 86.98 19 49 50 4581.1 Z9.02 ZZZ.62

1401.37 -IZ.13 544.55 58.5Z IZZ.?l II 35 21 801.4 -?,79 358.1A

4906.01" 53.66 ZlO.09 48.90 83.64 Zl 13 10 4506.0 52,41 Z01.07

DIFFERENTIAL CC_RECTJON5

TOE-?.6769 TRA 2.672! /C3-3.7560 BAU J.2748

RO( .34_J RRA .J57_ RC3 -.0926 FAU ,_|2_0

FDE -.846# FRA .8943 FC) -.38lS 8SP 17303

80( 2,6988 8RA 2.6768 8C3 3.2_73 FSP -362

NJ0-COURSE EXECUTXON ACCURACY _SJT 0ETERNJNATIOe_ ACCURACY

S_T 5395.5 5GR 414,9 5C5 J09.6 ST 2971,0 SR 567.1 55 _64.7

RRT -.0745 RRF -.0696 RIF .9196 CRf -.9071 CR$ .8525 C$_ -.9945

SG8 _4JI.3 RZ3 .DO09 R13 -.9196 LS* 306J.6 N5* 172.7 55' 16.9

SGI 5395.6 SG2 413,7 THA /79.67 ELI 2989.4 EL2 1_7.4 *LF 1?_.62

LAUNCH 04r£ NAY Z? [964 FL_G4-1T T_I,_E 192,00 ARRIVAL CATE NOV _0 1964

HELIOCENTRIC CONIC

RL 151.45 LAL -.O0

RP 107.63 LAP 3.39

RC 199.914 GL -I_.84

PLAN(TOC[NTRJC CONIC

C3 32._7 VHL 5.7_4

LNCH *ZMTH LNCH TINi_

90.00 9 Z8 14

90.00 J6 59 56

;OD.DO lO 40 16

JO0.OD 18 30 _6

1J0.00 J| 27 34

110.O0 19 _9 27

OIFrERENrIAL CORRECTIONS

TOE-?.B1?| TR* ].0349 TC3-2.8997 BAU 1.Z617

ROE .3666 RRA .153_ RC3 -.0746 FAu .01168

FOE -.6559 FRA ,9448 FC5 -,3109 8SP I7233

80E 2.8399 8RA 5.0388 BC3 2.9_06 FSP -552

0]STANCE 562.5_6

LOt. 240.94 _VL 25.155 GAL 7.79 AZL 95.58 HCA 28_.89 SMA 118.5_ CCC ,30688 INC 5.5812 vl 29.41_

LOP 169.87 VP 36.69Z GAP 17.10 AZP 91.16 TAL 161.58 TAP 90.48 RCA 87.15 *PO 154.89 v? 55.709

GP -3.14 ZAL 37.33 ZAP 176.77 fTR 256._ 7A_ t_?�R FTF 187.76 ?AC R4oO7 FTC ?_7.?_ CLP ]?g.?_

0LA -16.51RAL 178.18 RA0 6568.3 VEL 12.406 PTH 2.24 VHP 10.657 CP* 4.55 RAP J?O.g? ECC 1.5555

k-] TIN( INJ LAT INJ LC_G INJ RT ASC INJ _ZNTH [NJ TIME PO CST TIM INJ Z L_ iN_ _ LC+_G

1793,44 -7.63 16,55 4_.9_ 1J7.3_ 9 58 8 1193.4 -5,90 9,65

55J9.04 78.32 ?_6.26 54,66 _9.93 _8 3I _5 49J9.0 28.01 247.61

1581.05 -9.00 358.53 *5.ZJ II_.65 J_ 6 17 96J.0 -5.11 551.90

5226.88 29.B7 23,.74 5,.64 88.76 19 57 42 4626.7 29.38 225.97

I411.78 -12.91 345.12 4_.|2 127.08 I| 31 26 811.8 -8.18 338.70

4948.69 53,93 213.39 3*.*0 85.52 ZI 21 55 4348.? 52,95 _04.Z_

MJ0-COURSE _xECUT[OIN ACCURACY CIRS[T CETERHINATION ACCuRAC_

SGT 3388.l SGR 410.8 SO3 I07.? ST Z983.1 SR 571 .4 55 665.5

RRt -.1|13 RRF -.1039 RTF .9246 CRT -.8970 CRS .8502 CST -.9951

SGB _403,8 R_3 ,0004 RI5 -.9246 L5* 3073.8 MS* ]76.Z SS_ 15.9

$GI 5388.3 SGZ 408.3 THA 179,51 ELl 3001.7 EL2 I65.Z ALF 173.61

L_UNCH 0xr£ N4_ 22 1964 FLIGHT riME 194.00 *RRIV4L C_TE C£C ? 196_

HELIOCENTRIC CO_lC

RL 191 ,45 L*L -.00 LCH. Z40.94 VL

RP I07.66 L*P 3.37 LOP 173.J] VP

gC _01,5_8 GL -15.14 GP -3.08 ZAL

PLANET_ENTRIC CONIC

C_ _*_Z VHL 6.052

LNCH _ZMTH LNCH T_

90.00 9 44 12

90.00 J? 6 46

100.00 J0 55 50

100.00 18 _7 50

110.00 1| 42 39

110.00 ZO 7 29

OIFFERENT[AL CC_RECTION_

TOE-Z.95§? TR* 3.4192 TC3-_.5661 8AU 1.248_

ROE ._917 RRA .1476 RC3 -,0388 FAU ,0|057

FOE -.6673 FRA .9965 FC3 -.2_16 BSP 17298

80E 2.9815 8R* 3,4223 8C3 2,5668 FSP -546

CIST*NCE 56?.384

25.105 GAL 8.77 AZL 93,64 HC4 292.13 SMA 118.25 ECC .51660 INC 3,6594 VI Z9._18

56.650 LAP 17.75 AZP 91.37 T*k 159,98 TaP 9Z.IZ RC_ 80.81 *PO 155.69 v? 55.200

54.56 ZAP 176.54 ETS 242.86 Z*E 152.96 [TE 182.18 ZAC 84,66 £fC ?56.98 CLP 178.44

OLA -16.98 R*L 181,03 RAC 6568.4 VEL 12.560 PTH 2.28 VHP 11.055 DP* 3.65 R*P 172.34 [CO 1,5988

L-I TIME JNJ LAT INJ LCING INJ RT ASC INJ &ZNTH INJ TIME PO CST TIM ]NJ Z LAT INJ _ LONG

1804.1_ -7,96 16.96 50.60 117.26 l0 14 16 1204.1 -4.24 19.75

5564.7) 29.Z7 259.60 59.90 91,61 18 39 51 4964.7 28,29 _50,94

1575.00 -9.39 359.2J 49.8* 1J8.5I IJ 22 3 973.0 -5.51 35?.57

5271.09 29.89 238.04 59.94 90,50 20 5 41 4671.1 29._4 ??9.Z4

1426.30 -I3.03 3*5.92 47.68 121.89 12 6 26 826.3 -8.7? 339._?

49_0.56 34.10 216.64 59.85 87.4_ ZI 30 40 4390.6 33.38 207.4P

NJ0-COURSE ExECuTIoN ACCURACY OI_SIT 0ETERMJN4TZCIN 4CCUR4CV

SG7 5385.0 Sr_R 406.1 SG3 104.9 ST 2988.2 SR 524 .7 SS 667.4

RRT -.1496 RRF -,1405 RTF .9302 CRT -.89Z9 CRS ,8494 CST -,995_

SG6 5400.3 R_5 .0005 R]3 -.9302 LS4 5079.4 _$* 178.? 5$_ 15.0

SOl 5385,3 502 401.6 TMA 179.55 ELI 3006.9 EL? 167.? 4Lr 173.59

LAUNCH 0ate MAY ZZ 1964 FLIGHT TIIM[ ]96.00 ARRIV*L DATE GEE 4 19_4

HELIOCENTRIC CONIC

RL 151.45 LAL -.00 LOt. 240,94 Vk

RP J07.69 LAP 3.54 LOP |76°35 VP

RC 203.120 GL -14.48 GP -_,D3 ZAL

PLANETOCENTR_C C_JC

C3 40.9J3 VHL 6.396

LNCH 4ZMT_ LNCH _[_

90.00 9 58 48

90.00 IT 13 45

100.00 I1 10 5

100.00 18 45 9

110,00 l| 56 I_

_10.00 20 15 30

01r_(RENT_AL C_RECT[oN_

f0E-3,103Z TRA 3.8248 TC3-2.2477 B*U 1.2Z97

ROE .4185 RR* .1390 RC3 -.04_ 1 FAU .00942

FOE -.6797 FR* 1.0_13 F¢3 -.200| _$P 17333

BOE 5,1315 eR* 5.8274 _C3 2.2481 rsP -5,0

OISTANCE 572.087

23.056 GAk 9,82 AZL 93,70 HCA 295,37 5M* 117.99 ECC .32731 INC 3,7002 vl 25.418

36.C_7 GAP J8.46 AZP 93.39 TAL |58.4_ TAP 93.79 RCA 79.57 *PO 156,62 V? 35.191

51.95 ZAP 176.I5 ET$ 73J.56 ZAE J32.9| E?E 187.11 Z*C _5.25 ETC 256.76 CLP _77.6_

OL* -|7,_? RAL |85,74 RAO 6568.6 VEL 12.739 PrH 2.32 VHP 11.448 CP4 2.71 RAP 174.59 ECC Z,6733

LI_ ?IME [NJ L*r |NJ LoNG _NJ RT A$C |N. AZHTH _NJ TZHE P_ CST [_M INJ 2 L*T INJ Z L_ G

1819,23 -8.*3 |7.82 55.19 117.13 10 29 ? 1219.Z -4.7_ ;l.I0

5608.g3 28.15 262.85 63.06 93.ZZ 18 47 I4 5008.9 ?8.50 254,12

1589.20 -9,91 .12 54.40 i18.35 11 36 54 989,Z -6.05 3_5,46

53|4,19 29,82 Z41.24 65.15 92,18 20 J3 43 4714.2 ?9.80 Z)?._3

|444,65 -13.69 346.94 52.17 121,63 12 20 16 _44.6 -9.40 _0._5

5033.51 3,.18 219.84 65._2 89.38 71 39 ?I 4431.5 55.?? 219._

MIC-COURSE EXECUTIoN *CCuRAC_ CWBJT CETERMIN*TION *(CuRaCy

$GT 5574.2 5GR 400.9 $03 102.6 ST 298?.5 SR 5?6.? SS 669,7

RRT -.1888 RRF -.1776 RTF .9357 CRT -.8894 CRS ._489 CSr .996a

$G8 5389.1 R_5 .0000 RI3 -.9357 LS_ 30?*.4 _SA 180.6 SS* I_.Z

5GI 55?4.7 SG2 393.7 TH4 179.19 ELI 3991.1 [L2 171.I ALr I73.57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1 1964t

LAUNCM D4TE MAY Z2 2_E4 rLJGM1 TIME |_._D ARRIVAL _AT[ C[C 6 _4

HEL IO<EM rRIC CONIC

RL 15],45 LAL -.00

RP 107.7Z LAP }.30

RE 204,689 GL -13.71

PLANETO_ENTRIC CCtN|C

C3 46.Z56 VNL 6.80J

LN_N AZMTH LNCH TIME

90.00 10 12 2

90.00 l? ZO 50

100.00 IJ z3 Z

100.00 16 5Z 31

llO.O0 IZ B }1

110.00 ZO Z3 Z6

CJSTANC[ 576.617

L_,. 240.94 VL Z5,008 GAL 10,94 AZL 95.76 HCA 298.60 SMA 117.74 ECC .3391_ 1NC 3.7644 vl 29,41_

LOP 179.59 vP 36.565 GAP ]9.74 AZP 9|.80 TAL I56,92 TAP 95.52 RCA 77.8| AP_ 15T.68 V2 _5.18|

GP -2.98 ZAL 49,5| ZAP 175.63 ET5 222.42 ZA[ I32.85 ETE 182.04 ZAC 85.83 £TC Z56.56 CLP 176,81

OLA -J7.61RAL 1_6.29 RAC 6368.? VEL 1Z.947 PTH 2.36 VHP J1.903 CPA 1.78 RAP 176.80 ECC 1.761_

L-J TIME INJ LAT IN] LONG JNJ RT A$C IN] AZMTH INJ riME PO CST TIM _NJ 2 LAT IN] _ LONG

18_8._6 -9,05 ]8,9Z 59.68 116.95 10 42 40 1258.5 -_.34 1Z.18

56_1._J 27.95 265.93 ?0.1Z 94.76 I8 55 2 5051.5 28,31 Z57,28

)609.48 -I0,56 J._6 5_,87 118.13 I1 49 52 1009.5 -6.TZ 354.58

5355.87 29.67 244.33 70.Z6 95,80 20 21 47 47_.9 29.88 2_5._3

1466,34 -J4.47 348.J5 56.59 IZI,31 12 33 3 86_.5 -10.21 _41.63

50?J.A_ 34.16 ZZ2.96 ?0.50 91.Z3 ZI 47 57 4471.4 33.96 213.72

0Irg[RCNrlAL CORR[CTION$

roE-3.256J TRA 4.2570 rC3-2.9489 8AU 1.2054

ROE .4483 RRA .JZ?6 RC_ -.0339 FAU .008_6

r0E -,893Z gRA 1.1|03 rE3 -,1565 BSP 173_$

60[ 3.Z865 eRA 4.Z589 BC_ 1.949Z rSP -334

NI0-CC_RSC [KECUTION ACCURACY

_GT _59.0 S¢,R 395.2 SG3 I00.4

RRT -.ZZ87 RRg -.Z|36 Rrr .9413

$68 5371.6 RZ_ -.DO08 RI3 -.941_

SGJ 3359.8 SGZ 384.7 ?HA 179.03

LAUNCH OAr[ NAY 2Z 1964 FLI(,eCT rIN[ ZO0.O0

_[L10(ENTRIC CC_IC

RL J51.4_ LAL -.00

RP 107,75 LAP 3,16

RC 20S.Z_ GL -I_.OO

PLAN[ TO(EN?R_C CONJC

C3 5Z.571 VHL 7.Z_1

LNCH AZNTH LNCH TII_

90.00 ]0 Z3 5_

90.00 ]7 Z8 J

JO0,O0 1] 34 4|

100.00 I_ 59 _4

llO.O0 IZ 19 49

IJO.O0 _ 31 1_

DIFFERENTIAL CC_I_R[C?JON$

TDE-3.41|I TRA 4.72Z2 TC3-1.6679 BAU 1.1724

ROE .4795 RRA .1131RC3 -.0248 FAU .007ZI

FOE -.707] gRA 1.1741 FC3 -.|181 gSP J?Z6!

BOE 5.4447 eRA 4.?235 BC3 1.6f80 FSP -525

C|$TANCE 580.943

LOt. 240.94 VL 24,962 GAL 17,13 AZL 93.83 HCA 301.83 SNA

LOP 182.83 VP 36._24 GAP Z0.0_ AZP 9Z.OZ TAL J33.46 TAp

_6II CETCRMIN4¢ION 4CCURAC_

ST 2967.4 SR 3?7.5 SS 672.?

ERr -.8_64 CRS .8488 CST -.9969

LSA 3060.6 NSA 181.8 SSA 13,5

EL] 2986.3 [L2 175.6 4LF 175.54

ARRIVAL CArE OEC 8 1964

117,50 [CC ,3522J INC 3.8526 vJ Z9.418

97.30 RCA 76.12 APO 158.89 vZ 35.171

Isi,gT ZkC F_.4_ _T( ?N6 _9 CLP 1?_.q_

0LA -17.90 RAL 188.67 RA0 6_68.9 VEL J3.|88 PTN Z.4J VNP

L-| T|N( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIN£

J861,_1 -9.73 _0._4 64.07 116.72 I0 54 55

5692._4 27.68 Z68.89 73,04 96.ZZ 19 2 33

16_3.09 -11.32 Z.6Z 63.Z4 117,83 ZZ I 54

3396.00 29.45 Z47.19 7_.2_ 95.34 ZO 29 30

]491.64 -13.3_ 349._6 60.91 120.92 ]Z 44 41

5110.11 34.07 22_.98 7_.64 93.02 21 56 _5

NJ0-COURS£ ExECugION ACCURACY

S_T 5_38.2 SGR _89,0 S_3 98.3

RRT -.Z687 RRF -.23_? RTF .9468

SG8 3332.3 R23 -,OOZl RJ3 -.9468

SGI _339.2 6GZ 374.6 THA 178.87

I2,406 0PA ._§ RAP J78,99 ECC 1.8652

P_ CST TEN INJ 2 LAI |NJ Z L_G

1261.5 -6.O7 13,48

509Z.3 28.25 280.Z7

1033.1 -?.50 355.91

4796.0 29,88 Z38.51

89J.6 -IJ.14 342.99

4510.Z _4.I] Z16.74

ORBIT _[TERN]N4TI_N 4CCURAC_

ST 2942,4 SR 376.8 56 676.2

CRT -°883? CRS ,84#7 CST -.9974

LSA 3037.0 NSA J82.4 564 1_,8

ILl _96|.3 [L_ 175.2 ALF IT3,5_

L_UMCH DArE MAy ZZ 1964 FLIGHT TINE 202.00 ARR|VAL CATE CEC I0 1964

HELI O_ENTR|C CONIC

RL 15].45 LAL -.00 LOL Z40.94 YL

RP 107.76 LAP _,10 LOP 186.06 VP

RC zO?,zEZ _L -1Z.30 ¢P -Z.90 ZAL

PLANE rOCENTRIC CONIC

C3 60.060 VHL 7.7_0

LN_H AZNTH LNCH TIM[

90.00 lO _A 23

90,00 J? 5_ 15

100.00 11 43 Z

JO0.O0 19 7 17

110.00 IZ Z9 5Z

110.00 z0 )8 56

olrrERENTI4L CC_RECrloNS

T0[-3._814 TRA 5.ZIA_ TC_-1.41_3 _AU 1.1}&l

ROE .506Z RRA .O934 RE3 -.017_ FAU .00609

rOE -,?_48 FRA I.Z430 FC3 -.0878 BSP ]?_BO

BO[ 3.6170 8RA 5,2]_4 8C5 i,&lZ4 rSP -3Z0

OISTANC[ 585.019

24.9J7 GAL IJ.4_ _ZL 93,9I NCA 303.06 SNA 1|7,Z7 [CC .36673 |NC 3.905? vl 29,418

]6.4_3 GAP Z|,03 A2P 92.Z5 TAL 154,0_ TAP 99,15 RCA 74.26 4PO |60.Z7 vZ 35.160

45.14 ZAP |74.Z6 [T6 Z09.50 ZA_ I3_.61 [T£ 181,90 ZAC 86._T [TC ZS6.24 CLP 175.07

OLA -]8.06 RAL 190.89 RA0 6569.J VEL 13.469

L-| TIN( IN] LAT

1888,06 -10.54

5731.26 27.36

16e0.1Z -1Z.11

5434.43 Z9.18

1919.8Z -16.3Z

_147,69 33.89

PTH 2.46 vNP IZ.962 CPA -.08 RAP 181,14 [CO 1.9884

INJ LONG INJ RT A$C [NJ AZNTH [NJ TIN[ PC, CST T|M INJ 2 LAT[NJ Z LONG

ZI.?? 68.35 116.43 Jl 5 31 1288.1 -6.91 J4,98

_71.89 79.8Z 97.59 J9 JO 46 _131,3 28.13 263.11

4.17 67.50 liT.51 IZ 12 42 1060.! -8.39 357.42

2_0,12 _0,08 96.8| _0 37 5_ 4834.4 29.81 241.37

391.15 6_.13 120.46 12 55 12 919.6 -|2.16 344.52

Z_8._ 80,64 94.73 ZZ 4 44 4547,7 34,|8 219.66

N;0-CC_RS[ ExECuTION ACCURACY QI_]T 0[TERN]NATION ACCuRAC_

SET S_IA.6 SER 3_2.5 S_3 96.2 51 2914.6 SR 3?4.9 SS 682,_

RRT -._104 RRr -,Z939 RTF ,9_14 CRT -.88Z0 CRS .8496 CST -.9977

SGB 5328.4 R23 -.0033 R13 -.95Z4 LSA 3011.3 NSA 181.8 S$A 12.1

$Gl _31_.0 SGZ 363.5 THA 1?_.7| ELI _933.4 EL2 175.5 ALF IT3.50

LAUNCH OAf[ NAY 22 1964 rLI(_T TIN[ 204.00 ARRIVAL _ATE 0EC 12 1964

HELIO(ENTRJC CONIC

RL 151.45 LAL -.00 LOL Z40.94 VL

RP 10?.81 LAP 3.$$ LOP 189.30 VP

RC 709.16_ GL -11o_0 GP -Z.88 ZAL

PLANI[TOCENTRZC CONIC

c3 68.9r] V_L 8.305

LNCH AZNTN LNCN T|/d_

90.00 10 43 32

90.00 17 4Z 30

JO0,OO lJ 54

I00.00 19 14 38

I10.00 I_ 38 45

1]0.O0 ZO 4_ Z7

0|FrER[NTIAL CCRR(CT|ON_

rOE-3,?60? TRA _o74_ TC3-1.1777 BAU |.01_60

ROE .538| RRA .074] RC] -.0|_0 FAU .0049_

roe -,7444 gRA 1.3173 FC] -,06|7 8SP I?Z6G

BOE 3.7990 BRA 5,7440 _CJ l.l??? rsP -)|4

01S?ANC[ 588.794

24.873 GAL 14.87 AZL 93.98 HCA 30g.Z9 SNA J17.04 ECC .38288 INC 3.9848 Vl 29.418

36.441 GAP ZZ,O_ AZP 91.47 TAL 152.78 TAP 101,07 RCA ?Z.Z3 APO 161.86 vZ 35.149

43._D ZAP 17_,4_ £YS Z04.94 ZA[ |32.43 EYE 181,83 ZAC 87,51 ETC 256.12 CLP 174.14

OLA -18,18 RAL J92.95 RA0 65_9.3 V[L |3.?96 PTH 2.51 v_P |3._83 OPA -.99 RAP J83.15 ECC 7,1_51

L-J TII_[ /NJ LAT IN] LONG |NJ RT ASC INJ AZNTH |NJ TIN[ PO CST T|N |NJ 2 LA? JNJ Z LONG

191T.35 -||.44 Z3._D 72,49 1|6,0_ |1 13 _E} |317,8 -?,64 )6.6?

57e8.08 Z?.O0 174.13 84.43 98._7 J9 JB )8 3168,1 _?.93 Z65.79

IS_[:).IO -13.11 3,_1 71.63 ||7,Jl IZ ZZ 13 1090.| -9.3? 359.1J

_470.98 _B.83 15_.T8 84.?A 98.|7 _ 45 49 487|.D 29.68 244.08

1530,15 -17.37 331.90 89.14 119.9_ |3 4 35 9SO.Z -J3.26 346,20

5J83,69 33._G Z)!.6_ 8_.46 96,37 tZ |2 51 4583.7 34.J? 2ZZ.4B

NIO-COt._E (XgCUT|ON ACCURACY <:_61T O[T[RN|NAT|ON ACCURACY

$GT _188.3 SGR 375.8 $G3 94.Z ST 2880.9 SR 371.6 SS 690.4

RffY o.3_ZG RRF -.3349 RTF .9_78 CRf -.8808 CRS .8509 CST -.898J

SGO 519_,8 RZ3 -.0046 RI3 -.9578 LS4 2980,2 NSA IB0,4 SSA It,4

SGI 5288.1 SG2 3_1.4 TH4 I78.56 ELI Z899.5 EL2 174.8 ALF 1?_.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 1. 1964

LAUNCH GATE NAY Z? 1364 FLIGHT TIM[ Z06.D0

HFLJC.CENTRIC CONIC QISTANC I" _Z.Z(]0

RL 151.45 LAL -.00 LO_. 240.9A VL 24.63| GAL 16.42 AZL 94.07 HCA 311,52 SNA 116,83 [CC ,AO09Z

RP 107,85 LAP }.05 LOP 19Z.53 VP _6.402 GAP Z3.24 AZP 92.7{] TAL 151.58 TAP 1[33,] n REX 69._19

RC ?10,?48 GL -10.92 CP -?.8_ I ZAL 41.44 ZAP 17Z.61 ET$ Z(]I .Z3 ZAE 13Z,ZO ETE 181,26 ZAC 88.05

PLANErC_ENTRJC CC_IC

C]' 7_.633 VIAL #,9Z4 DLA -]8.18 RAL J94.82, RJIC 6}69.6 VEL 14.|77 PTH Z.$B VHP

LNCH AZMTPI LNC_4 rZNE L-Z TIAl_ IN# LAT IN| LONG IN| RT A$C IN| AZMTM IN| TIME

90.00 |0 51 ;9 1930,26 -iZ.40 2'3.40 76.48 115.66 1! Z} 50

90.00 17 49 45 580Z.63 26.6Z 276.78 68.85 100.04 19 26 27

|00.00 I? I 51 17Z2.69 -14,11 7.81 75.61 |16.6] IZ 3(] 5}

I00,00 |9 21 54 =)505°45 Z8.49 Z55.28 89.Z1 99.44 Z(] 5} 4(]

1|O,0(] 12 46 28 1582,9(] -1_t.47 ]54,8(] 71.21 1]9.29 l_l )? $]

11{3.00 213 53 47 5ZIB.(]O }],.51 254.32 91].08 97.90 ZZ ZO 45

01FFERENTIAL COARIrCTJON6 NIC-CQURSE ExECuTJON ACCURACY

T02-3.9531 TRA 6,3134 TC) -.9640 BAU 1.0Z63 5GT 5Z54.1 66_ 368.e $G3 9Z.3

ROE .5713 RRA .(]488 RC3 -.(]080 rAu .00368 RRT -.3954 RRI r -.}266 RTI r .9631

r0E -,7668 rRA 1.3991 IrE} -.0400 B6P 17Z35 SGB 5Z67,0 RZ3 -.D06I RI3 -.9651

BCE }.9941 BRA 6.._136 BC3 ,964(] FSP -_E)8 5GJ 5256,| 662 ]38.4 THA 178,4(]

FLI(.,HT TIt,_. 208.00

OtSTANC[ 593.148

LO_ _4(]._4 VL _'4,790 GAL 18.|2 AZL 94.17 HCA _14.?4 SMA 1|6.6_ ECC .4_11_

LOP 193.T6 VP 56,363 GAP Z4.56 AZP 92,94 TAL 15(].50 TAP 1(]5,25 RCA 67.5|

G? -_.79 ZAc }9.85 ZAP 171 .65 ETS 198.18 ZA[ 131 ,90 ETE 181.69 ZAC 88,57

OLA -18,14 RAL 196.54 RAO 68J,69.6 VEL 14,62Z PTH Z.65 VHP 15,056 CPA -?,77

L_UNC_ c_r{ NAY Z2 1964

ARRIVAL C4;C CEC 14 1964

INC 4.0TlZ vl 29.418

APO 165.67 vZ _5,138

[TC Z56.02 CLP IT5.16

J4.276 CPA -}.89 RAP 185,}Z [CC _,3106

PC C$! TIN IN| ? LAT JNJ ? LONG

J}5(].} -8._5 1_.S2

5_07.6 ?7.T] 26#.79

11ZZ.T -i0.4_ ._6

4905.4 29._ 246.6?

982.9 -14.42 _4_.07

4618.0 34.10 ??5,15

ORBIT CETERMINATIC_I ACCURACY

ST 2843,1 52 _66.9 5S 700.9

CRT -.68(]? CRS .8527 csr -,9984

LSA 2945.? MSA |78.I SSA 10.8

ELI Z861.4 EL? 175.0 ALF 175,49

ARRIVAL CArE CEC 16 J964

HELIO(ENTR|C CC_/C

_L I_IIaS L_L I.O0

Re IO?.89 LAP 2.96

RC ZlZ.Z09 5L -1(].26

PLANA[TOC[NTR;C COIqIC

C) 92.456 VHL 9.613

LNCM AIMTH LI_H TIM( L-I T11_ JNJ LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME

90.0(] I(] 57 4_ 19B_.Z6 -13.4} Z7,46 80.29 115.17 11 30 50

90.(]0 17 56 58 5634.66 26.Z2 279.(]4 93.05 101.|1 19 }A ]Z

IO(].00 12 8 18 17_7.56 -15.17 9.86 79.43 II6.D7 IZ 97 }6

1(]O.(]0 19 Z9 5 5537.58 ?8.11 257.60 9}.46 10(].60 21 ! 73

110.O0 IZ 53 (] 1617.55 -19.61 356.84 77,03 118.58 13 19 57

J|(].O0 2J 0 53 5250,36 33.04 236.79 94o46 99.3} Z? ?B 23

O|FFERENT|AL C(_qbRECTJON8 M_0-COI, IRS[ ExECUTiON ACCuRACy

T0£-4.1370 TRA 6,9335 T(3 -,7687 8AU ._30I 5GT 9217.6 6C_ 361._ SG} 90._

ROE .6057 RR_ .(]19_ RC3 -.0059 FAU .(]0228 RRF -,4383 RRF -,4|91 RTF ,9682

rOE -.7917 rRA 1,48_9 rC} -.OZl} 85P 12(]95 $68 5_}0.1 RZ3 -.0027 213 -.968_

BOE 4.Z(]09 eRA 6,9335 _C} .TEST FSP -}00 SGI 52Z0.0 SG2 324.( THA 178.?5

|NC 4.1666 vl ?9.418

A PO 165.73 vZ 33.1Z6

ETC 255,94 CLP 17Z.13

RAP 187.}2 ECC ?,5716

PC CST TIM IN| Z LAT IN| ? LCW,4G

I}85,3 -9.92 ?0.5_

5Z_4,7 ?7.48 270._0

1157.6 -11.$4 ?,95

4937.6 29._9 248.99

1017,5 -15.64 _49.96

465(],4 33,97 ???.67

C_JT CETERMINATJON _CCuRACY

51 ?799.8 SR 561.D 55 71},_

CRr -.8800 CR5 .8546 C$_ -.9986

LSA 2906._ MSA lr$.0 $54 1(].?

ELI 28|7.9 EL? 170._ _LF I75.50

LAUNCH DAlE WAY Z? J96A FLJGNT TIME ZIO,OG

HELIO(ENTR|C CC_IC

RL I_1.45 LAL -.OO

RP |0?,92 LAP Z,B6

RC 215.650 GL -9.6(]

PLANETOCENTRJC CO_IC

C] 107.983 VHL 1(].}91

LNCH AZMTN LNCN TIME

90.00 |j ? 47

90.0(] 18 4 ?

I(]0.0(] IZ 13 ?6

100.(](] 19 }6 8

IJ(].(](] 12 38 19

|lO.O0 ZJ ? 4A

ARRIVAL CAIE CEC IH 1964

0/STANCE 597.527

L_ 240.94 VL 24.752 GAL 20.O1 AZL 94.27 NCA }|7,96 5N= 116,43 £CC .44 }83 ZNC 4.2732 VI ?9.A]#

LOP 196.98 vO 36,]Z5 GAP 76,(]4 AZP 93.18 TAL 149,97 TAP 107,53 RE4 64.75 4PC |68.10 v? )_,|14

GP -2.76 ZAL 58.44 ZAP l?(].6I ET5 195.6I ZAE 131,53 ErE 181,62 ZAC 89.C? ErC _55.69 {LP l?l.O3

0LA -16.04 RAL 198.07 RA0 6570.1 VEL 1_,145 PTH Z,72 VMP 15.936 CPA -_.61 RAP 189,Z6 ECC E,1771

L*I TIME IN| LAT IN| LONG JNJ RT A$C IN| AZNTH IN| TIME PC C$? TIN IN| ? L41 IN| ? LL_G

ZOZZ.45 -14.49 ?9.62 63.92 114.6(] 11 }6 29 14ZZ. 4 -11.05 ??.6_

5863,83 25.82 Z81.(]8 97,(]| 102,06 ]9 41 51 5?63.8 ?7.?Z ???,TO

1794.44 -16.26 17.05 _}.07 115,43 12 4_ ZI 1194,4 -1Z.70 5.07

5567.07 ?7.73 Z59.70 97.45 I(]1.65 ?I 8 55 4967.1 ?9.05 251,15

1613,6(] -ZO,?? 559,00 80.68 117.78 13 25 51 I05}.8 -16.89 _5Z.0_

5280.47 }2.68 Z39o(]6 98.56 I00.63 ZZ }5 45 4680.5 }3.80 Z_0,01

OIFFERENTIAL CC_RECTION6

t0E-4.]854 rRA 7.8000 rC3 -.5952 8_U .8393

ROE .6418 RRM -.0131 RC3 -.0040 rau .(]0027

rOE -.8Z_0 _RA 1,5897 re3 -.0062 65_ 12068

80E 4.4_71 eRA 7,6000 8C3 ._953 ¢SP -Z93

LAUN(N OAT( MAY 22 1964

MJD-CC_JR$E EXECUTION ACCURACY OPBIT _ET£RNINATION ACCURACY

$G7 }176._ $CR 334.1 6G} 88.7 ST 2736.} SR 353.9 55 7}J.(]

RR7 -+A822 RRF -.4629 RTF .9730 ERr -.88(]8 CRS .8575 C52 -.99_

$G8 5188.9 R23 -.0091 213 -.9730 LSA 2868.? _$A 170,8 SSA 9,6

SGJ 3179.6 SGZ 310,0 THA 178,10 ELI Z773.7 EL2 166.5 4Lr 173,5_

FLIGHT TIN( 212.00 ARRIVAL CArE CEC ZO 196+

OISTANCE 599.189HELICX_ENTRIC CONIC

RL 151.45 LAL -.00 LCI_ 240.64 VL

RP 1(]?,96 LAP 2.75 LOP _OZ.ZO vP

RE 215.(]69 GL -6.96 GP -2.?3 ZAL

PLANI[TOC[NTR|C CONIC

C} 1Z6.924 VHL 11.Z66

LNCH 4ZNTH LNCH TIN'_

90.00 JJ 6 21

90.00 J8 Jl J0

J O0.OO |_ 17 |1

100,00 19 43 2

tiO.O0 13 2 2_

llO.0O Zl 14 19

OI_FENCNTIAL CO_RECTI(:3_IS

TOE-4.6_G| TRA 8._259 TC3 -.4398 8AU .7463

ROE .6294 RNA -,0546 Re3 -.0036 FAU-,O{)09?

FOE -.6569 rRA 1.6999 FC3 ,0066 BSP 1?O|Z

BOE 4.6856 8RA 8,9261 BC} ,4398 rsP -290

24,716 GAL 2Z.I1 AZL 94.39 HCX 121.18 5NA 116.Z4 [CC .4694} INC 4.3940 vl 29.41_

36,289 GAP 27.72 AZP 93.45 TA_ 148,82 TAP 11(],0(] RCA 6).68 APO 170.81 v? 55,101

3?.22 ZAP 169,48 E15 193.41ZAE 131,07 [T[ 181,55 ZAC 89.54 [TC ?55.85 CLP 169.83

0LA -17.87 RAL 199.40 RA0 6570,} V[L 15,736 PTH 2.80 VHP 16.941 DPA -4,42 RAP 191.17 [CC 3.0_89

L*J T|I_E JNJ LAT JNJ LONG JNJ RT ASC JNJ AZMTH IN| TAME PC CST TAN IN| ? LAT |NJ ? LONG

ZD6J.58 -J5.39 }2,02 87.33 115.9A 11 4(] 43 IA61.6 -12.?? ?4.96

60|.?3 23,44 _4.98 |00.69 }02.88 |8 2J |2 J,7 26,96 ?96.64

1833.03 -17.37 14.38 #6.49 114.71 J2 47 44 323}°0 -J}.B9 7,}]

3993.36 Z?.35 261.38 101.17 102.57 2J 16 16 4993.6 28.80 ZS).O_

169/.40 -21.99 1.29 84.14 116.89 J3 30 35 1091.4 -IB,J7 354.?0

5302.9T 32._2 241.J3 102.41 |0|,80 _Z 47 47 A?(]8.0 }}.60 232.13

N|0-C_ [K[CUT|ON A(CuRACY OPS|T OET£RMINATION ACCURACY

SGT 3131.7 $GR 346.9 $G3 87.1 ST ?709,5 $R ]45.6 S$ 752.3

RRT -,5_6| _ -._070 RTF .9?74 CRT -,88?4 CR$ .8610 CSr -.9990

SGe 5141,4 R23 -,0|0_ RI3 -,9?74 LSA ZBZS,_ M$A 165.7 55A 9.1

$GI 5|3_.0 $62 294.8 THA 127.96 EL1 2726.7 EL? 161.6 4Lr J73.55

2127



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL !, 1964 J

L*UNCH CArE MAY 22 1964

HEcI OCENTRZC CC_II(

RL 15].45 LAL -.00

RP 108.00 LAP 2.64

RE 2|6.466 GL -8.35

PLAN[¢O_ENTR|C CONI_

C] |30.?Z2 VHL 1_.257

LN{H AZMTM LNCH TIME

90.00 ]1 8 2(

90.00 18 ]8 ?

]00.00 ]2 19 2?

100.00 19 49 45

110.00 13 3 7

110.O0 21 20 55

FLIGHT TIM[ 214.00 ARRIVAL GAT£ 0£C Z_ ]964

LOt- 2(0.94 VC

LOP 203,42 VP

GP -2.10 ZAL

0ZSTANC£ 599.9(2

24,683 GAL 24.46 AZL 94.35 HCA 324.(0 SMA J16.08 £CC .49832 ]NC 4.53Z? y! 29.418

36.234 G*P 29.65 AZP 93.69 TAL ]48.28 TAP 112.68 RCA 58.23 (PC J73.93 V2 }5.088

36.21 ZAP 168.22 ITS 191.51 ZA£ 150.49 ETE 181.(7 ZAC 89.99 [TC ?35.83 CuP )68.5)

Ok( -|?.63 RAL Z00.33 RA0 6370.6 VEL 16.479 PTH 2.87 VHP ]8.086 CPA -5.|9 RAP 192,89 £CC 3.422_

L-I TIME |NJ LAT IN] LOIN& JNJ RT ASC |NJ AZMTH JNJ TIME PC CST TIM ]NJ 2 LAT IN] 2 LONG

2102,47 -16.?0 34.31 90.30 113.21 11 43 27 1302.5 -J3.42 ?7.37

624.07 Z3.09 306.52 104.02 103.58 18 28 3J 24.1 26.7| 298.25

1873.20 -18.30 16.83 89.68 113.91 12 30 41 1273.2 -19.]J 9.67

5616.6| 27.00 263.Z0 104.57 103o35 21 23 Z? 5016.6 28.5_ 254.75

1750,13 -13.12 5.69 87.38 115.91 15 33 57 1130.2 -19.45 556.4?

3352.63 31.96 242.94 J03.90 101.82 _2 49 27 4_32,4 33.39 Z34,0|

OlFrERENTIAL CC_RECTJCIN5

T0£-4.9J39 TRA 9.J183 TC3 -.5014 8AU .6034

ROE .7190 RRA -.0998 RC3 -.0039 rAu-.OO_O_

FDE -.89T6 FRA 1.8241FC5 .0176 BSP 1693A

8OE 4.9658 BRA 9.1189 8C3 .3013 FSP -285

NI0-COURSE EXECUTJON ACCURACY ORBIT OETERNJNAT|ON ACCURACy

SGT 508|.9 8OR 359.8 803 85.5 Sr 2660.2 5R 356,4 55 7?8.4

RRT ",3698 RRF -._512 RTr .9815 CRT o.8846 CRS ,863| CST -.9991

SOB 5093,5 R23 -.0118 R13 -.9614 LSA 2787.5 MS( 159.8 SSA 8,5

SG_ _083.6 SGZ 279.0 THA I77.81 ELI 2676.9 EL? ]55.9 ALe ]73,59

LAUNCH OATE NAY 22 J964 FLI(,Hr tl)E 116.00 ARRJVAL OATE OEC ?4 |964

HELIOCENTRIC CONIC

RL ]5].45 LAL -.00 LOt. 240.94 VL

RP 108.O4 LAP Z.5| LOP 208.64 VP

RC ?17.842 GL -?.?l GP -_.67 2AL

PLA_ICrOCENTR]C C(_WIC

C_ J19.134 VHL ]_.384

LNCM AZNTM LN(H TZN(

90,00 1_ 8 i8

90.00 ]8 24 54

IO0.O0 ]2 20 8

]00.00 ]9 58 13

]JO.O0 I_ 6 23

I|0.00 2J 26 _EI

DIrFERENTI*L C(_RECTIC&N3

TOE-5.2226 Tea 9.984? TC3 -.1792 6AU .419_

ROE .?808 RRA -,1_15 RC3 -.0030 FAu-.O0338

rOE -.9A52 KRA 1.9638 FC3 ,0269 8SP 16828

802 5.Z??? OR( 9.98_8 8C3 .J793 FSP -280

01STANCE 599.338

24.653 GAL 22.J1 AZL _ 94.70 HCA 327.61 SMA 115.93 ECC .55116 INC 4.6930 v| 29.418

56,221 GAP 31._? AZP 93.97 TAL 148,01 TAP 115.63 RCA 54.35 APO 177.50 v? 35.075

33.42 ?Am 166.83 ETS 189,84 ZAE 129,78 ErE 181,38 ZAC 90.41ETC Z55,85 CLP 167,10

OLA IJ?.31RAL 201.43 RAO 6370,9 VEL 11.334 PTH 2,95 VHP 19.403 0PA -3.90 RAP 194.53 £CC 3.9481

L-I TIN[ IN] LAT IN] LONG JNJ RT A$E |NJ AZNTH IN] TIME PC CST TIN IN] _ LAT JNJ ? LONG

2144.97 -I?,82 37.32 93.A0 112.38 11 4A 33 1345.0 -1A.63 29.90

G42.ZG 24,79 307.77 10?.09 IO4.14 18 35 3_ 62.3 26.49 Z99.51

|914.28 -19.63 19,40 92.60 IJ3,0J 12 52 3 1314.8 -16.54 ]Z.15

_633.73 26.69 26A.54 107.62 103.99 21 30 10 5033.7 28.35 256.|3

}769.90 -24.28 6.]9 90.37 /14.83 _3 33 53 1169.9 -20.75 358.85

_353.37 31.63 2(4.49 109,02 103.68 21 3_ 4_ 4?53.4 53.19 235.6J

NID-COURS[ EXECUTION ACCURACY ORBIT 0ETERWINATION ACCURACY

5GT 5027.2 SGR _33,0 5G3 64.0 ST Z608._ 5R 3?6.3 55 8|0.|

RRT -,6129 RRF -._931RTF ,9851 CRT -.8822 CRS .8699 C_T -.999]

$G8 3038.2 R23 -.0130 RI3 -,9831 LSA 2746,3 MS( 153.! 55A 7.9

SGI 5031.4 SGZ ?62.9 TMA 177.67 ELi 2624.3 EL? |49.3 ALF 125.64

LAUNCH 0(T_ NAY Z? I964 KLIGMT TJNE 218.00 ARRIVAL C_TE CEC _6 J964

HELIOCENTRIC CONIC

RL ]51,43 LAL -.00 LOL ?40.94 VL

RP 108.08 LAP Z.36 LOP _1].85 YP

RE 219.196 GL -?.tO GP -2.64 ZAL

PLANET(_.ENTRJC CONIC

C3 Z]5.348 VHL J4,675

LNCH AZNTH LNCH TIN[

90,00 ]J ? Z?

90,00 18 3] 3_

!00.00 lZ 19 (

]00.00 20 2 29

I]O.O0 13 6 2

l]O.O0 21 5? 0

OJFFERENTJAL CC_RECTION_

TOE-5.5654 rRA)0,9_44 TC5 *.0717 BAU ,ZO?_

ROE .S05_ RRA -.2102 RC3 *.0065 FAU-,008?_

roE-].O006 FRA ?.1723 FC3 .0332 gSP J6636

60E 5.6234 8RA10.9565 8C3 .0720 FSP -275

OlSTANCE 597.62?

24.6?7 &_L 30,14 AZL 94.89 HC* 330.82 5WA 115.60 ECC .56833 ]NC 4.8886 V] 29.418

36.191 G_P 54.45 AZP 94.Z? TAL 148.08 TAP IIB.90 RCA 49,98 kPO 161.61 vZ 35.062

54.89 ZAP 163.27 ETS 188.36 ZA£ 128.90 £TE 181,_9 ZAC 90,78 [TC _55.84 CLP 165.50

0LA -16.90 RAL ?02.08 RA0 6571.2 VEL 18.348 PTH _.05 VHP 20,926 CPA -6.53 R_P |96.02 ECC 4.544|

b-I TIM[ INJ LAT JNJ LONG JNJ RT ASC [NJ AZNTH INJ T|ME PO CSf TIN ZNJ ? LAT ]NJ Z LL%NG

7189.09 -18.94 39.8? 9_.97 IJ1.45 I| 43 51 1389.] -]5.86 32,55

653.70 2A.56 306.69 109.72 104.55 ]8 42 25 55.7 26.52 300.47

|95?.74 -Z0.75 2Z.10 95.21 llZ.02 IZ 51 4_ 1357.7 -!7.56 14.74

5650.32 26.44 265._5 110,26 J04.47 21 36 39 5050.3 28.17 257.]8

1810,60 -25.42 8.80 93.0? 113.66 13 36 13 1210,6 -27.00 1,32

3570.?? 51,36 245.73 111.?0 J04.37 Z3 ] 3] 4770.? 33.0J _36,89

NI0-EOUR$E ExEEuTJON ACCuRAC_ ORBIT OET[RMINATION ACCURACY

SGT 4967.4 $(,R 326.5 563 82.6 5T 2532.2 5R 313.5 55 848,5

RRT -.6_48 RRr -,6_8_ RT_ .9682 CRT -.8914 CRS ._751 CST -.999¢

508 4978,2 R?3 -.0]40 R13 -.9882 LSa Z?O(.O MS( 145,9 SSA ?,_

SG! 4972.0 5G2 246.5 ?HA 177,53 ELI Z362.7 EL? 142.! ELF 173.69

LAUNCH CAT? W_Y Z? 1964 FLIGHT TIME 2?0.00 ARRIVAL OA TE CEC 28 ]964

HELI C_CENIRIC CONIC 0ISTANC[ 595,7_}

RL 151.45 LAL -.00 LC¢ 2A0.94 VL 24.606 GAL 33,61 AZL 93,13 HCA 334.03 SW&

RP 108.]Z LAP 2.24 LOP 213.06 VP 36.J64 GAP 37.46 AZP 94,6| TAL 148.55 TAP

RC ??0.5?8 GL -6.90 GP -2.6] ZAL 34.66 ZAP 16_.50 ET$ 187.03 ZAE 127.87 ETE

P_ANETC_ENTRZC CONIC

C5 26|,155 VHL I6.160 OLA -16.40 RAL 207.44 RA0 637|.3 VEL ]9.336 PTH

LNCH AZ_TM LNCM TIME L-| TIWE INJ LAT INJ LONG JNJ RT A$C |NJ AZMTH ]NJ TI_

90.00 |J 3 53 2234.90 -20.06 42°77 98.19 110.42 11 41 8

90.00 18 5? 31 663,71 ?4.43 309.24 }JJ.90 J04,79 18 48 35

]00.00 12 J6 J 2002. J8 -21,85 24.94 9?,46 I10.92 ]2 49 23

]00.00 20 8 25 5659.7J 26,28 266.2} _Z_,44 J04.28 _I 42 45

]J0.00 ]3 3 51 1832.30 -26,33 11.34 93.43 I12.39 13 34 44

|]0.00 ?] 37 ( 538?.35 31.15 246.61 }33.91 }0(.85 23 6 (6

O[rr[RENTIAL CORRECTIONS M[C-COUR_[ [_[CUT|ON ACCURACY

TD[-5.9537 TRAJI.9646 ?C3 .0?06 _AU ,0?7? SGT 4900.4 SGR 3_0.4 $G3 81,3

ROE ,855? RRA -.?76J RC3 -.0084 FAU-,01273 RRT -,6952 RRF *.6?98 RTF .9909

F02-I.0666 FRA ?,3008 FC} .0425 8SP 16303 SGB 4910.9 R23 -.0148 _13 -,9909

8C[ 6,0!40 8RA|J,9678 _C3 .0?25 FSP -27] SGI 4903,3 $G2 230,1 THA ]77.39

115.20 ECC .61048 IN( 5.]253 vl 29,418

12_.38 RCA A3.07 (PC 186.55 vg 33.0A9

18J,19 ZAC 91,12 ETC ?55.85 CLP J65.?0

3.11 vNP ??,695 OPA -?.08 RAP J97,33 £CC 5.?9?6

PC, CST TIM INJ 2 LA_ INJ ? LON_

1634.9 -17,10 35,35

63,? ?6.?2 30].03

]402.2 -]8.81 J7.46

5059,7 28.05 257,B5

|?52,3 -23.?6 3,90

(78?.( 3?.0? Z37.8!

(_R81T 0ETERMINATION ACCURACY

ST ?(93.0 SR 304.1 $S 894.6

CRT -.8959 CRS .88|J CST -.9994

LSA ?662.5 MS( J58.| SSA 6.8

ELI ?507.9 [L_ |34.3 ALe !23.25

?J28



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

HELI O_CENTRIC COSMIC

RL 155.48 LAL ".a0

RP ;0B.BB LIP -3.33

RC 75,1|6 GL -I],ZZ

PLANETOC[NTR|C CONIC

(5 70.75J VHL 8.411

LNCH AZMTH LNCH TIME

90.00 ZZ 36 6

90.GO 13 Z6 53

]DO.DO O 6 53

100.00 14 4Z 43

110.00 I 27 36

120.00 15 58 27

DISTANCE Z06.608

LOL Z41.90 VL 29.19Z GAL -13.54 AZL 93.54 HCa

LOP 335,18 VP 39,214 GAP -3,76 AZP 69.81 TAL

GP 6.64 ZAL 165.47 ZaP 60,4] ET5 339.45 Z4[

95.28 $N4 147.45 ECC .26914 LNC 3.3356 _1 23.45_

Z4B,B3 T4P 34Z.I5 RCA 107.77 APO 18T,14 V2 34._04

165.3Z [TE 59.49 ZAC 85.78 ETC ?TZ.58 CLP -60,13

014 l|.Ol RAL 71,21 RAG 6_69.4 VEL |3.860 PTH Z.53 VHP 3.014 OPA 31.07 R4P 95,35 ECC 2,I644

L-I TIME INJ LAT JNJ LONG INJ RT ASC [NJ AZMTM [NJ TIME PC CST T|M INJ Z LA1 INJ 2 LONG

2873.56 -28.32 87,35 319,96 90.{]4 23 ?4 l Z275.6 -28.01 78.7_

4822.31 IB.67 Z06.15 311.ZI 66.52 14 4? 15 42ZZ.3 15.56 ?00.85

Z595.44 -29.66 66.73 319.94 90.T4 O 50 3 1995.4 -23,46 57.93

4577.68 Z_.12 189.54 3|0.59 67.4Z 15 59 0 3977.7 16,89 182.24

_342.75 -34.09 47,40 _19,80 92.68 Z 6 41 1742.8 -35.34 38.23

4405.|4 _},_? 174,46 _6,75 64.#7 16 _l 50 _805.1 20,39 167.13

0IFFERENTIAL CC_RECTION5

TOE -.J043 rRA -.7193 TC3 ,0157 BAU .0984

ROE -.5060 RRA .1338 RC3 ,1029 FAU .10024

FDE-J,OT_9 FRA-J.SO46 FC3oJ,ZZ66 BSP 476

BOE .5167 eRA ,7320 6C3 .1041 FSP -600

NIP-COURSE EXECUTION ACCURAC_ ORBIT 0ETERM]NaTION ACCURACY

5GT 504.8 SGR 397,0 563 209,7 ST 165,? 5R 343,9 SS 547.1

RRT -,0093 RRF -,Z099 RTF ,4234 CRT .5335 CRS -.8003 CST -,T46_

500 642.3 RZ3 .J]._O R13 -.443D LSA 485.3 MSA 17_,; 554 19.4

5G1 $06.0 5GZ 393.0 THA 169.87 ELI 352,0 EL? 152.4 aLF 78,13

LAUNC_ GATE N4r 23 ]964 YLZG_T rJ_. ?Z,O0 4RRfVaL Care aUG 3 1964

MELIO(ENTR|E CONIC O]STANCE 213.356

RL 151.48 LAL -.00 LOt. 241.90 VL 29.182 GAL -15.36 AZL 93.38 HCA 96.44 SM4 147.35 ECC .Z6632 INC 3,58_7 ¥J 29.415

RP J08.66 LAP -3.36 LCXP _36.35 vP 39.2|J GAP -3.09 AZP 89.62 TAL 24_.BI TAP _4_.26 RCA IO_.II aPO J66.59 v2 54.8JD

RE 75.317 GL -IJ.SO GP 6.95 ZAL 165.Z4 ZAP 65,44 ETS .09 ZaF 166.55 ETE 71.43 ZAC 84.08 ETC 2?3.04 CLP -65.25

PLANETOCENTM1C CONIC

C3 69,376 VHL 8,329 OLA 10,73 RAL 71._6 RAO 656_.3 V_L |3._10 PTH _.52 VHP 4.815 DPA 31.54 RaP 95,15 CCC Z,1418

LNCM 4ZMTH LNCM TIN[ L-| TJHE INJ LAT JNJ LONG |NJ RT ASC ]NJ AZMTH ]NJ TIME PC CST TIM IN] _ LaT IN] 2 LONG

90.00 ZZ 38 34 286],82 -28.3| 06.34 319.51 90,55 23 26 16 2261.8 -77.94 77.70

90.00 13 24 51 48Z6.79 I8.76 Z08.43 311.00 66.41 14 45 JT 4226.8 I5.69 20],52

100.00 0 9 12 2562.Z0 -29,67 65.73 3|9,48 91.26 0 52 15 1982,2 -29.37 56,98

}O0.OO 14 40 50 458],65 20,23 189.T9 310.38 67.51 ]5 57 11 3981.6 17.00 182.4_

1;0.00 ] 29 36 2330,61 -34.05 46.45 319.29 93.24 2 B Z? 1730.6 -53.22 37.31

J10.00 ]5 _6 55 4406,00 24.06 |74.64 308.56 64.95 16 50 21 3806.0 20.48 167.]2

OIFFEREMTZAL CC_RECT|ONS MJ0-COUR$[ EXECUTION ACCURACY OR'0|T 0ETERMJNaTION ACCURaC_

TOE -,1334 TRA -.7753 TC3 -,0186 OAU .IO17 5GT 551.4 SGR 396.5 503 227.3 ST 186,9 SR 341.5 55 565.5

ROE -.4947 RR4 .1358 RC3 .1080 FAU .10750 RRr -.1|66 RRF -.2_46 RTF .52|0 CRT ,4165 CRS -,_850 C51 -,7875

FOE-].IT45 rRA-l.6]I3 FC3-J,3414 05P 683 56_ 679.2 R23 .10O6 RJ3 -.5369 LSa 501.0 MSA ]_5oT SSA 19.5

8OE .5J24 OeA .7871 BE3 .1096 FSP -663 561 555.4 567 390.9 THA 170.27 ELI 357.9 EL? |64.5 ALF 73.47

LAUNCH 0ATE NAY Z3 1964 FLIGHT TIME 74.00 ARRIVAL C4?E AUG 5 1364

MELIOCENTR|C CONIC

RL 15;.48 LAL -.0C

RP 108.04 LAP -3,38

RC 77.541 GL -11.78

PLANETO<CENTRIC CONIC

C5 68.040 VHL B,249

LNCH AZNTM LNCH TIME

90,00 22 41 15

90.00 13 Z3 8

100.00 0 11 44

]DO,DO 14 39 J6

110.00 1 31 47

110.00 15 35 42

OIrFERENTI4L C_RECTIONS

T_E -.1669 TRA -.8305 TC3 -.05810AU .1|53

ROE -.4827 RRA .]341RC3 .1127 FAU .I1391

FOE-],5600 rRA-1.6993 FC3-].4494 0_P 94_

BOE .SJO? ORA ,_492 BE3 .J266 rSP -?J4

01STANCE 219.857

LO¢ 241,90 VL Z9.162 GAL -15.19 AZL 93.43 HCA @9.61 SMA 147.15 [CC ,26363 INC 3.4505 v} 29.=1]

LOP _1,52 VP 59.?0Z GAP -Z,44 aZP 89.45 TAL 748.64 TaP 548._5 RCA 108.37 aPO 185.95 VZ 34.816

GP 7.26 ZAL 164.97 ZAP 70.53 E?$ .73 ZAE 167.10 EYE _5.64 ZAC 84.3_ ETC 273,55 CLP -70.36

OL_ 10.46 RAL 71.39 RAD 6569.5 vEL 13.T62 PTH Z.51 VHP 4,652 CPA 31.56 RaP 90.84 ECC 2.1138

L-[ TIME [NJ LAT [NJ LONG JNJ RT ASC |NJ AZMTH IN] TIME PO CST TIN IN] _ EAT IN] _ LONG

2840.55 -28.50 85.36 319.14 91.04 25 28 43 2248.5 -Z7,85 76.72

4831,03 18.89 208.70 _I0,85 68,50 14 43 _9 4231,0 13.80 201.58

2569,22 -79,84 64.76 319.10 91.?? 0 54 33 1969.Z -29.28 58.02

45_fl.40 20.32 190.02 310,24 67.60 ]5 53 4_ 39_5.4 17.J1 }_2.70

2318,?0 -54,00 45.52 318.86 9_,78 Z 10 26 1718.7 -33,10 36.40

4408.68 24.13 |74.81 _8.44 6_.02 16 49 11 3808.7 20.56 167.48

N_O-COURS[ EXECUTION ACCURACr OR6IT CErERNINATION 4CCuRAC_

SOT 611.1 5GR 394.9 563 243.2 ST 212.2 5R 336._ 55 38}._

RRT -.|4_3 RRF -.Z3BZ RTF .6055 CRT .4755 CRS -,8854 CST ,8225

568 727.6 R23 .0914 RI3 -.6175 LSA 517.6 MSA 188,5 SSa 13,_

SGI 615.6 _G2 367,9 rMA J?J,_6 ELI 356.6 [L_ 176.4 ALF _7.6_

LAUNCH OATE NAY 23 1964 FLIGHT TIN( ?6.00 ARR]V*L C4TE AUG 7 lgFa

HELI(XENTR|C CONIC

RL 151,48 LAL -.DO

RP J08.82 LAP -3.39

RE 79.784 GL -12.07

PLANETO_ENT_|C CONIC

C3 86.73? VHL 8.]69

LNC_ AZMTH LN(H r_

90.00 22 44 8

90.00 13 Zl 43

J00.00 0 14 Z8

100.00 IA 38 0

110.00 1 34 II

I;0.00 15 34 46

DIFFERENTIAL CC_RECT]CIN_

TOE -.2033 TRA -,90_ TC3 -.1019 8AU ,1383

ROE -.4697 RRA .1312 RC3 .1]69 FAU ,11957

rOE-_.5568 rRA-I.?_50 rC3-1.551_ 85P IZ34

80E .5118 OR4 .9162 8C3 .I550 FSP -?68

01STANCE ZZ6.313

LOL Zal.90 VL 29.134 GAL -15.03 AZL 93.48 MCA 102.78 SMA 146.90 ECC .26105 ]NC 3.4792 vl 29.415

LOP _44.70 VP 39,188 GAP -I.83 AZP 89.Z3 TAL Z48.35 TAP 351,12 RCA ]08,55 4P© 185.25 v2 34,8Z_

GP 7.55 ZAL 164.66 ZAP 75o6) ET_ J.40 ZAE J66.86 ETE 100o59 ZAC 84,69 ETC 275,98 ELP -75,50

OLA I0,20 RAL 71o57 RA0 6559.3 VEL 13.714 PTM 2.51 VHP 4.522 DPa 31.73 RAP 88.54 ECC 2,0982

L-_ Tlll_E IN] LA r |NJ LONG IN] RT A_C |NJ AZMTH JNJ riME PL_ CST TZM IN] 2 LA T IN] 2 LONG

2635.01 _Z8.28 84,38 318.83 9].53 23 31 23 2235.0 -2T.77 73.?3

4835,11 18.99 206.95 310.77 E8.59 14 4? 18 4735.1 }3.9_ 2_;.63

Z_56.37 -29.8| 63.83 _IO.T8 92.2? 0 5? 4 }956.4 -29.16 33.08

4588.99 20.4_ I_,25 310.16 6?.68 15 54 29 5989.0 }?.21 }82.92

2306.89 -33.94 44,61 3|0.50 94,32 Z 12 38 1706.9 -32.3? 33._D

4411.23 24.Z| I74.97 308.37 65.09 16 46 17 )8JI._ Z0.64 167.64

N]D-C_IJRSE EXECUTION ACCURACy ORB/T CErERN/NATION ACCuRaCy

SGT 682.4 $GR 397.1 563 257.8 ST ?40,7 5R 33C.7 SS 336,_

RRT -,1690 RRF -,250_ RTF ,6?40 CRT .5_15 CRS -.8885 CST -,85_

SGO ?8?.0 R_3 .0845 R15 -.6829 LSa 556.0 MSa 192,6 SS4 23,5

SGI 687,1 5GZ 383.8 TMA 571,9_ EL} 364.0 EL2 186.6 ALr 50.88

7179



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964 )

L4UNCH OAT( NAY 23 1964 FLIGHT TiM( ?8.00 ARRivAL OAT[ AUG 9 J964

HELJOCEHTR]C ((_NIC

RL 15].48 LAL -.00

RP lOB.80 LAP -3.59

RC 82.043 GL -12.36

PLAN[TOCENTRI( C(_4JC

C_ 65.A40 VHL B.089

LHCH AZNTH LNCH T[NE

90.00 22 47 ]4

90.00 i3 20 33

100.00 O ]7 25

]00.00 I4 )6 59

1]0.00 ] )6 4e

110.00 19 )4 5

0ISTANC[ 232.7Z4

LOL 241.90 VL 29.099 GAL ol4.86 AZL 95.55 NCA 105.94 SNA 146.57 ECC .25857 JNC 5.SZ91 vJ Z9.413

LOP347oS? VP 59.169 GAP -|.26 AZP 89.05 TAL 24?.94 TAP }53.88 RCA ]08.67 APO ]84,4? V2 34.85]

GP 7,83 ZAL 164.)0 ZAP 80.69 ETS Z.08 ZA£ J65.81ET[ I]4.29 ZAC 64.99 [TC 274.44 CLP -80.60

OLA 9,9A RAL 7J.81 RAG 6569.2 V[L 13.667 PTH 2.50 VHP 4.4Z4 0PA 51.86 RAP 66.Z6 [(C 2.0T70

L-| TIME IN] LAT IN] LCeAG IN] RT ASC IN] AZNTH |NJ T|N{ PO CST TIN [NJ Z LAT IHJ 2 LONG

282|.68 -28.25 85.41 )18.98 92.02 25 54 J6 2221.? -27.67 T4.79

46)9.09 ]9.09 209.20 )J0.74 68.68 IA 41 12 4239.I 16.03 201.87

2543.51 -29.78 62.88 318,51 92.77 0 59 48 J943.5 -Z9.07 54.14

4592.49 Z0.)I J90.47 510.I4 67.76 15 53 51 )992.5 )7.5] ]83.13

2295.06 -33.88 A5.69 3|8.I9 94.86 2 15 5 1695.! -3Z.83 34,6]

4413.?0 24.28 J75.I3 508.57 65.I6 I6 47 38 5815.7 20.72 ]67.79

ORBIT DETERMINATION ACCURACY

ST ZZZ.B SR 324.5 S) 409.2

CRT .5631 CRS -.8915 CST -.8718

LSA 555.2 NSA 195,8 SSA J9.4

ELI 576.7 ELZ 194.0 ALF 53.99

DIFFERENTIAL CORRECTIONS

T0E -.243] TRA -.9802 TC5 -.|496 8AU .|64_1|

ROE -.4562 RRA .I285 RC3 .IZ03 FAU .|2391

FOE-I.40]5 FRA-l.8216 F(3-l.6592 88P 1954

B0E .5J69 8RA .9683 6C3 .1922 rsP -807

NIO-CCqJRSE ExECuTION ACCURACY

5GT 764.9 SG_ 388.0 SO5 269.6

RRT -.187_ RRF -.2_99 RYF .727g

SOB 857.7 R25 .0805 R]3 -.7542

SOl 769.5 SG2 578,9 THA 172.61

LAUNCH DATE HAY 25 J�6A FLIGHT rJNl[ 80.00 ARRIVAL 0ATE AUG J] ]964

HELIOCENTR|C CONIC

RL J51.48 LAL -.00

RP ]08.77 LAP -3.)_

RC BA.5I? GL -lZ.66

PLANCTOCENTRIC CON|C

C3 64.158 VHL 8.0J0

LNCH AZNTH LNCH TJN_

90.00 Z2 50 34

90.00 13 19 35

]O0.OO 0 ZO 35

lO0.O0 14 56 JO

liD.D0 I 39 39

]JO.O0 ]5 33 36

DISTANCE 2)9.093

L(_,. Z4l ,90 VL 29.0)? GAL -]4.?0 AZL 93.98 H(A 109.11 )NA 146.18 [CC .25616 INC 3.5806 vl 29.413

LOP 351,05 VP 59.145 GAP -.71 AZP 88._5 TAL 247.A) TAP )56.54 RCA 108.75 APO 185.62 VZ 54.859

GP 8.09 ZA_ 163.91 ZAP 85.66 ET$ 2,77 ZAE !_a.ll ET£ 125.57 ZAC R5.50 ETC Z_4.87 CLP -6_.F?

OLA 9.6? RAL 72.]1 RAG 6569.2 V[L J3.620 PTH 2.49 vHP 4.554 DPA 31.95 RAP 64.09 ECC Z.0_39

L-I T|I_[ |NJ LAT IN] LONG JNJ RT A$C IN] AZNTH IN] TIN( PO C)T TIN IN] 2 LAT IN] Z LONE

Z808.21 -ZS.Z| 82._'_ 518.57 9Z.5| 23 3? 22 Z208.Z -27.57 ?5.62

4843.0_ 19.19 _09.45 )10.77 68.?7 14 40 18 4243.1 16.15 202,11

2530.52 -29.?) 81.91 518.29 95.27 I 2 46 1950,5 -28.96 55.19

4595.90 213.60 190.69 )10.J? 6?.84 15 52 46 5996.0 11.41 183.34

2263. l] -33.80 42.76 517.92 95.41 2 l? 42 1683.1 -3Z.69 55.?1

4416.16 24.55 175.28 )08.4J 65.Z) 16 47 12 38J6.2 20.60 167.93

C_SIT DETERMINATION ACCURACY

ST 30?.6 SR 317.J 55 420.9

CRT .5961CRS -.6954 CST -.6883

LSA 5?6.9 NSA 198.0 $SA 19,4

ELI 595,0 ELI 197.9 ALF 46.46

0IFF[RENTIAL C(_'RECTION$

TOE -.2891 TRA-J.09?O TC3 -.Z011 8AU .Z022

ROE -.4418 RRA .1205 RC3 ,I2)Z rAU .12718

r0£-].4545 rRA-].8518 FCS-I.?IGZ 8SP 1694

eO[ .5258 BRA ].0639 8C3 .2_56 FSP -846

NI0-COUR$£ £X[CUT|ON ACCURACY

SG? 856.5 SGR 382.7 SO5 2?9.3

RRT -.2019 RRf -.2678 RTr .7688

608 958.1 R25 .0777 R|3 -.7735

SGI 660.8 $G2 572.9 THA 173.65

LAUNCH DATE NAY Z3 1964

HELIOCENTRIC COLE(

RL 151.48 LAL -.DO

RP 108.75 LAP -3.56

RC 86.60Z GL -]2.97

PLANI[TC_ENTRJ_ CONIC

C5 8Z.BSZ VHL 7.930

LNCH AZNTN LNCH TIN(

90.00 22 54 8

90.00 15 18 47

lOG.DO o 24 1

100.00 14 35 31

l]O.O0 ] 4Z 44

IlO.OO 15 33 I7

FLIGHT VINE 62.00

0ISTANCE 245.420

LOt. Z41.90"VL 29.010 GAL -14.53 AZL 95.65 HCA 112.29 SNA

LOP 554.23 VP 39.117 GAP -.16 AZP 88.62 TAL 246.8| TAP

GP 6.54 ZAL 163.47 ZAP 90._1ETS "5.46 ZAE 162.01 [12

OLA 9.40 RAL 72.A6 RAG 6569.2 VEL 13.573 PTH 2.48 VNP

L-I TINI[ IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] fINE

2?94.49 -28.17 61.42 518.2J 95.0! 23 40 42

4847.08 19.29 709.71 310.84 68.86 14 39 34

2517.28 -29.67 60.95 31_.11 93.79 l 5 58

4599.5) 20.69 190.91 510.25 67.93 15 52 I1

ZZ?0.�Z -33.72 41.82 3IT.T0 95.96 Z 20 35

4418.66 Z4.42 I75.44 _8,5| 65.30 16 46 56

01Fr[RENTIAL CCRRI[CTIONS

rOE -.3291 TRA-I.lt(,? TC5 -.255Z 8AU .Z390

ROE -.4265 RRA .lI5Z RC3 .1254 FAU .12925

FOE-].d94? FRA-].8619 rC3-1.7795 8SP 7754

8OE .5587 BRA 1.1423 8C3 .2843 FSP -679

ARRIVAL CAVE AuG 13 1964

145.75 [CC .2538J ]NC 5.6545 VI Z9.413

559.J0 RCA 108.74 A PO 162.?Z vZ 34.646

134.29 ZAC $$.60 ETC 275.26 CLP -90._1

4.310 DPA 32.02 RAP 82.06 £CC 2.0349

POCST TIN IN] Z LAT IN] Z LONG

2194.5 -27.4_ 72.83

4247.1 |6.24 202._

1917.3 -28.83 52,23

5999.5 l?.SJ 185.56

1670.9 -52.53 32.79

5818.7 20.86 168.08

Ni0-COUR_ ExECuTION ACCURACY @R_IT DETERMINATION ACCuRAC¢

SGT 955.? S_ 3?6.0 SG5 Z86.4 ST 345.0 SR 309.5 SS 431._

RRT -.2IZ] RRIr -.2758 RTF .7999 CRT .8279 CRS -.8996 CST -.9010

SO8 I027.0 RZ5 .0?68 R]5 -.8053 LSA 600.5 NSA 199.2 SSA 19.5

SOS 959.6 $02 36_.0 THA 174.42 ELl 418.8 ELI 196.5 ALF 40,04

LAUNCH DATE MAY 23 1964 FLIGA"IF TIME 84.OD ARRIVAL 0ATE AUG 13 1964

HELIOCENTRIC CONIC DISTANCE 251.708

RL 151.48 LAL -.DO

RP 108.?Z LAP -_,53

RC 8_.898 GL -I3,30

PLANE TOCENTR|C CONIC

C5 61.606 VHL 7.849 OLA

LNCH AZNTH LN_H yJlUlq[ L-J T|N[ |NJ LAT

90.00 ZZ 51 )8 2780.38 -28.1I

90.00 13 18 8 4851.28 19.59

I DO.O0 0 Z? 4] 2503.66 -29.6]

1(30.O0 14 35 I 460$.23 ZO.78

I10.O0 ] 46 A 2258.37 -33.85

li0.O0 15 )3 ? 4421.29 24.49

DIFFERENTIAL CC_tRI[CTION$

roe -.3745 TRA-].2180 YC3 -,3116 8AU .ZT?O

ROE -.4109 RRA .1042 RC3 .1267 rAU .I2975

FDE-l.S138 FRA-I.8439 FC)-1.SZ)O 8SP 2623

802 .5559 8RA 1.2225 8C) .3585 FSP -889

LOL 24|.90 YL 28.956 GAL -]4.)6 AZL 9).69 HCA ||5.46 SNA 145,24 [CC .25]52 ]NC 3.6904 V] 29.413

LOP 5_7.40 VP )9.086 GAP .)2 AZP 88.41 TAL 246.1| TAP 1.)? RCA J08.7| APO ]8].?7 vZ 54.65?

GP 6.59 ZAL ]62.99 ZAP 95.]8 ITS 4.Z0 ZAE |59._8 ET[ 140.9| 2AC 65.90 ETC _75.62 CLP -95.24

9.J| RAL ?Z.85 RAO 6569,1 V[L ]3.526 PTH 2,47 VHP 4,289 0PA 52.0? RAP 80.25 ECC _.0J59

JNJ LONG |NJ RT ASC |NJ AZNTH |NJ T|N[ I_O CST T|M IN] 2 LAT IN] _ LONG

BO.39 318.D8 93.52 25 44 ]8 2180.4 -2?,55 7].6_

Z09.97 310.96 68.95 14 )8 59 d25J.3 J6.56 Z02.61

29.93 517.97 94.3| I 9 25 J903.? -28.?0 31,24

191.15 )10.37 68.02 15 )1 A4 400).Z ]?.62 163.?S

40.85 )i7,52 96,5_ 2 23 45 1658.4 -32.56 5J.85

175.61 _108.64 6).)? 16 46 48 )62].3 20.96 166.24

NID-COU_d[ (X(CU?|ON ACCURACY CI_811 0ET[R_INATION ACCURACY

$GT 1060.6 $Gl# )r_B.O $65 290.0 ST 384.6 SR 500.9 SS 43?.8

RRT -.2|89 RR_r -.2??) RTF .8228 CRY .6558 CRS -.9044 CST -.9107

$68 1122;6 R25 .0??8 RI) -.8253 LSA 624.5 NSA J99.4 $SA J9.2

$GJ 106).9 SGZ 358.1 YHA 175.14 ELI 447.4 EL2 19_.7 ALF 34,6_

2J)O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL t, 19641

LAUNCH DATE NAY Z} 1964 FLIGHT TIN( B6.00 ARRIYkL 0AVE kUG I_ l_6a

N(LIOC(N/RIC CONIC

RL 111.48 LAb -.DO

RP 108.69 LAP -3.29

RC 91.202 GL -I$,64

PLAN( TO(ENTRIC CONIC

C) 66.3)| VHL 7.767

LNCH AZNTH LNCH TIN(

go.00 23 Z 4

90,00 I} 17 33

lO0.DO D }J 3B

zOO.DO 14 34 )6

liD.D0 1 49 40

J)O.O0 )} }3 4

DIFFERENTIAL CCN'_ECTJONS

TD[ -.42JD TRA-J.300} TC3 -.3697 8AU .3J54

ROE -.3942 RRA .0945 RC3 .1276 FAU .|2936

FDE-J.)266 FRA-I.814Z FC}-).BS63 BSP _OB

BD( ,1168 BR] |.3037 BC3 .3911FSP -90}

DISTANC( Z57.959

LOt. 241.90 VL Z8.898 GAL -14.19 AZL 93.75 HCA |1J.63 SHA 144.?| (¢C .249Z9 iNC 3.7496 V] 29.413

LOP .58 YP 39.052 GAP .79 AZP 88.Z0 TAL 245.33 TAP 3.96 RCA 108.64 APO 180.78 VZ 54.867

GP 8.83 ZAL 162.47 ZAP 99.63 (TS 4.94 ZA( 157.26 (T( 145.91 ZAC 86,19 ETC 275.9Z CLP -99.77

OLA 8.82 RAL 73.30 RA0 6569.1 VEL 13.A79 PTH 2.46 VNP 4.ZB8 DPA }2.13 RAP 78.6Z (CC 1.9929

L-| TINF_ |NJ LAT IN| LONG |NJ RT ASC IN| AZNTH |NJ TIME PO CST TIN JNJ Z LATZNJ Z LONG

2765.76 -28.05 79.35 317.99 94.05 Z5 48 10 2165.8 -27.19 70.77

4855.74 |9.50 2_0.75 3II.IZ 69.05 14 38 Z9 4255.7 16,48 W02.88

2489.55 -Z9.53 }_.B8 )17.86 94.86 1 13 8 1889.6 -28.55 50.22

4607.JB 20.88 191.A0 310.5A 68.11 15 51 Z} 4007.2 17,73 184.0Z

2245.17 -33.52 }9.85 317,36 97.11 Z 27 5 1645.4 -3Z.18 )0.88

4424.J] 24,57 175.79 _08.82 63.45 16 46 48 3814ol 11.05 168.42

NID-C(_JRS( EXECUTION ACCURACY CA_S]T D(TERNINATION ACCURACY

$GT )169.B SGR 358.9 5G3 291.9 ST 426.1 SR 291,6 S$ 444.7

RRT -.Z)_lO RR1 r -.ZBO0 NTF .B4OO CRT .6?64 Cg$ -.9095 CST -,9181

8G8 1223.6 R23 .0799 R13 -.8420 LSA 651.6 NSA 198.6 SSA 19.0

$G) I172.7 $GZ 349.} THA 175,78 ELI 479.8 (12 190.7 ALF 10.07

LAUNCH DATE NAY 23 196A FLIGHT TJN_ 88.00 ARRIVAL DATE AuG 19 1964

_(LJOCENTR/C CONIC 0J$TANC( 264.175

RL J$J.4B L}L -.DO LOL 241.90 VL 28._38 GAL -14.0) AZL 93.81 HCA 121.81 3.NA 144.J5 ECC .24711 ]NC ).8126 vl 29.411

RP 108.65 LAP -5._4 LOP 3.77 VP 39,013 GAP |.14 AZP 87.99 TAL _44,46 TAP 6,27 RCA 108,53 APO 179.76 VZ 34,877

RC 93.5J3 GL -J4.0J GP 9.08 Z_L 181,9J ZAP 103.90 ET5 _,?0 ZAE !_4.85 (TE 149.76 ZAC 86,49 [TC 27_.18 CLP-10a._

PLAN(TO(ENTRJC CONIC

C3 59.056 VHL 7.805 DLA _.5| RAL 73.?_ RA0 8589.| VEL J3,43_ PTM Z.46 vHP 4.305 DPA )2,22 RAP 77.27 (CC 1.9719

LNCH AZHTH INCH TIN( L-| TJl_[q[ IN| LAY JNJ LONG |NJ RT A_C |NJ AZNTH IN| TIN( PO C$T TIN IN| 2 |AT IN| 2 LONG

90.00 23 8 28 2750.49 -27.97 78.ZZ 317.9Z 94.61 Z3 52 19 Z150.5 -27.04 69.6_

90.00 13 17 2 48(_0.(H_ I9.6Z 210.56 311.3| 69.16 14 38 } 4260.6 16,51 203.18

|DO.D0 0 $5 53 247A.82 -28.44 57._ 3J7.77 95.42 1 17 7 |874._ -28.58 49.1_

100.00 14 34 |5 4811.50 L_).99 19).87 310.74 68.12 15 51 T 4011.3 17.85 164.29

|JO.O0 1 53 32 2231.e0 -33.40 }8._1 317.24 97.71 2 30 44 1651.8 -5|.98 29.87

JJO.OO J5 33 S 4417,29 24.86 176,D0 _9.04 65,54 16 46 52 3827,3 21.15 168.61

DIFFERENTIAL C(_I'RECTIONS NJ0-COURSE (XECUT|ON ACCURACY C_8|T 0(TERNINATION ACCURACY

TO[ -.4BB3 TRA-J.}B_5 TC3 -°4_9_ _AU .35_8 5GY IZBJ.9 $t.,R 348.6 $G} 291.6 ST 469.1 SR 281,5 S5 s50.4

RD( -.)787 RRA o0B5B RC$ oJ179 FAU .12798 RRT -._JBJ RRF -.281_ RTF .0528 CRY .6967 CR$ -,915! CST -.92_7

FDE-J.)285 FRA-J.7690 rC3-;._759 BSP 3398 $GB J328.5 RZ3 .0834 R)3 -.8544 LSA 680.4 MSA 197.0 SSA 18.9

8DE ,.6010 8RA 1.385J BC3 °4478 FSP -_09 8GI ]_84.3 5GZ 339,6 THA J78.35 ELI 515.3 EL2 I85,9 ALF 26.29

LAUNCH OAr( NAY Z} 1_64 FLIGHT TIN( 90.00 ARR[vAL C4TE _UG ZI I964

HELIOCENTRIC CONIC

RL 1_1.48 LAL -.00

RP 108.62 LAP -).18

RC 95.B29 GL -14.40

PLAN(TOCENTRIC CONIC

C) 57.782 VHL 7.60|

LNCH AZNTH LNCH TIN_

90.00 25 I1 1)

90.00 13 16 32

I00.00 0 40 26

I00.00 14 3) 56

110.00 1 57 42

110.00 15 }3 9

OIrF(RENTIAL CORR(CTION5

TOE -.)157 TRA-I.483_

ROE -.1581 RRA .0721

F0(-1.5170 FRA-I,?068

80( .82B0 BRA 1.4655

_ISTANCE Z70._57

LOt. 241.90 VL 28.770 GAL -|5.83 AZL 93.88 HCA 124.99 SNA 143.55 ECC .24497 [NC 3.8801 vl Z9.415

LOP 6.95 VP 58.978 GAP 1.67 AZP 87.77 TAL 245.53 TAP B.51 RCA 108.19 APO ITB.7Z V2 34.888

GP 9.54 ZAL 161.30 ZAP I07.92 ETS 6.4_ ZA( 15Z.52 (T( I$Z.fZ ZAC 86.80 ETC 2?6.18 C_P-10B.I?

0LA 8.17 RAL 74.51 RA0 6569.1 VEL 15.384 PTH 2.45 VHP 4.336 DPA 52.54 RAP 76.17 ECC 1.9509

L-[ T|_( IN| LAY IN| LONG IN| RT ASC IN) AZNTH ]NJ TEN( PO CSY TIN IN| 2 |AT IN| Z LONG

2734.43 -27.88 77.0_ )|?._? 95.1e 23 56 47 21_4.4 -26.87 68.5)

4866.00 19.75 2|0.90 311.55 69.28 14 37 _8 4266.0 16.75 203.51

7459.33 -29,34 58.88 317.71 96.01 I 71 26 1859.3 -ZB.19 48.04

4616.33 21.11 191.98 310.99 68._3 15 50 52 4016.5 17.99 184.58

22]7.55 -33.Z7 37.72 317,13 98.35 Z 34 39 1617.5 -51.76 28.82

4430.88 24.78 176.23 _09.31 65.65 18 41 0 38_0.9 21.26 168.82

N|0-COURS( (xECUTZON ACCURACY _811 0ETERNINATION ACCURACY

TC3 -.A_94 8AU .3907 SGT 1395.} SG_ 337.2 SG3 288.8 ST 513.Z SR ZTO,T S5 453.8

RC) .1278 FAU .|2554 RRT -.2140 RRr -.ZB)9 RTF .8520 CRT .7152 CR$ -.92|0 CST -.9279

FC3-_.8810 eSP 3783 SG8 1435.5 R23 ,08_7 R13 -.8632 LSA 710.2 NSA 194.5 SSA 18.6

BC3 .5058 FSP -898 SGI 139?.3 SGZ 329.0 TNA 176,87 ELl 5)3.0 ELI 171.6 ALr 2_.14

LAUNCH OAT( NAY 23 196A FLIGHT TEN( 91.00 ARRIVAL CAT[ AuG 23 1964

HELIO([NTRIC CONIC

RL 151.48 LAL -.00

RP 10_.59 LAP -3.11

RC 98.148 GL -14.81

PLAN( TO_(NTR|C CONIC

C) 58.512 VNL 7.517

LNCH AZNTH LNCH TIN_

eO,O0 25 18 19

90.00 13 18 0

100.00 0 45 21

100.00 14 35 35

110.00 2 2 11

110.00 15 )) 14

O]rP(R(NTIAL C(_QR(CTION$

T0( -.9658 TRA-I.S442 TC3 -.5508 8AU .4Z70

ROE -.)191 RRA .0601 RC3 .1274 FAU .IZZ_8

FOE-1.5018 FRA-l.8409 FC3-1.8795 8SP 4175

BO( .8579 8RA 1.5454 8C3 .5651 FSP -892

DISTANCE 278.508

LOt. ZAI._ VL 28.701 GAL -15.6A AZL 9}.95 H_A 128.17 SNA 142.94 ECC .2A290 IN( 3.9530 vl 29.411

LOP 10.13 VP 38.935 GAP Z.08 AZP 8?.55 TAL _42.52 TAP 10.69 RCA ]08,22 AP_ 177.66 V2 _4,899

GP 9.82 ZAL 160.64 ZAP 111.70 (TS 7.31ZA[ 130.28 [T[ )55.02 ZAC 87.11 (TC 276.55 CLP-]I2.0Z

0LA 7.81RAL ?4.89 RA0 6569.0 V(L 13.537 PTN Z.44 VNP 4.381 DPA 52,51 RAP 75,34 (CC 1.9100

L-| T|N( IN| LAT |NJ LON_ |NJ RT A$C |NJ AZNTH IN| TIH( P_ C$T TJN IN| 2 LAT IN| 2 LONG

2717.43 -Z?.?7 75.82 317.85 95.?9 24 J 36 2117.4 -26.6? 6?.33

AS?Z.10 |9.89 111.19 311.83 69.42 14 37 12 42?Z.1 16.92 201._8

2441.93 -19.11 55.45 317.87 96.63 ] 28 4 1842.9 -2?.99 46,87

48_1,85 Zl,25 ]92,33 31|.27 68.47 I_ 50 37 40_).8 18.14 184.92

2202.47 -33.11 38.57 317.0A 99.01 2 38 5A 1602.) -31.52 27.71

4435.05 24.88 |?8.49 _0_,_|' 85,?? 16 47 9 }8}5.1 21.40 189.D8

N|0-COUR$( (XECuT|(._4 ACCURACY ORBIT O[T[RN]NAT[ON ACCURACY

SGT 1510.4 SGR 325.0 SG3 185.1 ST 558.8 SR 258.9 S$ 45?.9

RRT -.2089 RRF -.283] RTF .8689 CRT .7324 CRS -,9272 C$T -.9_11

SGB 1545.0 R23 .0953 RI3 -.8899 LSA 743.0 NSA 191.Z 3SA 18.4

SGI 1512.0 $GZ 317.5 THA 177,31 EL) 593.1 (L2 166.1 ALr Z0._Z
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19643

LAUNCM OAT{ NAY Z) I364 FLIGHT T|M[ 94,00 ARRIVAL 0AlE AUG 25 1964

HELICK:CNTRIC C(:31NI{

RL 151,48 LAL -,00

RP |06.53 LAP "}.03

RC 100.469 GL -15.??

PLANCT_CNTRIC CONIC

C3 55.249 VHL ?.433

LNCH AZM?H LN(H riM(

90,00 ?_ ?J 49

90,00 13 15 ?4

100.00 D 50 39

100,O0 14 33 |0

110.00 2 7 ?

JlO.O0 15 33 I?

OlSTANCE 28Z.6}0

LOt. ?41.90 VL ?8,6?9 GAL -13.45 AZL 94.03 H(A l]1o33 }NA 14Z.30 [CC .24068 IN( 4.03?? VJ ?9.413

LOP |3,}? vP 38.89? GAP Z.48 AZP 87.3] TAL 24|.46 TAP |Z.Bl R(A I08.C3 APO 126.58 v2 34.911

GP 9.94 ZAL |59.9? ZAP 1|5,Z3 ET$ 8.J8 ZAC 148.J7 lEE I_6.8! ZAC 87,46 ETC 276.6} CLP-II5.65

OLA 7.42 RAL ?}.50 RAD 6969.0 V£L 13.Z89 PT_ Z.43 VHP 4.4}5 0PA 32°76

L-| TJMC INJ LAT INJ LONG JNJ RT A$C_ INJ AZNTH INJ tiN[ PO (ST ?IN

2699,31 -27,64 74.5I 317,64 96.44 24 6 48 2099.3

4879.10 20,06 Z)1,74 3|2,|5 69.39 J4 36 43 4279.1

Z425.46 -29,07 54,IB 3|7,65 97.29 ! 31 4 1825.5

4628,12 21,41 192,24 311,_ 68.63 ]5 50 19 4026.2

ZI86.43 -32,94 35,35 316,97 99.71 Z 43 28 1586,4

A439,92 Z5,OZ I26,81 _09,96 65.91 16 41 IT 3840.0

OZFFCRCNTIAL CC_RCCTJON$

tO[ -.6126 TRA-I,6ZAI TC_ -.6125 8AU .4620

RD[ -.3188 RRA ,0478 RC3 ,|Z70 FAU .|19_4

r0c-1.4860 FRA-I,5882 FCA-X.8?OJ 85P 4}73

80C .6906 BRA 1.6238 BC3 .6255 FSP -88l

NIO-CC_RS£ EXECUTION ACCURACY

SGT 1626.0 SGR 3JZ.l SG3 280.3

RRT -.ZOZ_ RRF -.Z851 RTF ,8739

$68 1633.7 RZ3 .I038 RI3 -.B247

SGI J6ET.3 SGZ 305.4 THA 177.69

RAP ?4.7? C(C 1.9093

|NJ 2 LAT INJ 2 LO_NG

-26.46 66.04

_?.JO 204,31

-27.26 45.6Z

18.3Z 185.31

-3l,_5 26.54

ZI.55 169,38

C_BIT 0ETCRNZNAT|ON ACCURACY

ST 605.8 SR 246.0 S} 461.9

CRT ,2491 CR8 -.9338 CST -.9335

LSA 278.| NSA |82,4 SSA ]8.1

ELI 635.1 EL? J55,5 ALF JS.04

LAUNCH DATE NAY 23 ]964 FLIGHT T]_ 96.00 ARRIVAL 0ATE AUG 27 J964

HEL[_X_ENTR|C C(_q|C

RL 191.48 LAL -.O0

RP |08.51 LAP -?.94

RC 102.290 GL -13,77

PLAN(TOCCNTRIC CONI(

C3 53.998 VHL ?.348

LNCff AZMTN LNCH T_MIE

90,00 23 21 47

90.00 13 J4 39

100.00 0 _6 Z3

[00.00 14 32 39

llO,O0 Z l? 16

JlO.O0 J} 33 16

OISTA_E ZB8.?£A

L<X. 2'41.90 VL Z8,_58 GAL -13.25 A}L 9i.lE HCA 134.54 SNA t41,66 CCC ,Z3892

LOP 18.31 vP 38.848 GAP Z.8_ AZP 8?.ll TAL Z40.34 TAP 14.87 RCA 107.81

GP 10.Al ZAL 159.15 ZAP 1J8._4 [IS 9.]3 ZAE 146,|9 [TE ]38,19 ZAC 82.94

0LA 6.99 RAL 76.15 RAO 6_69.0 V[L 13,242 PTH 2,4Z VHP 4,499 0PA 33.09

L-_ TIN? INJ LAT _NJ LONG INJ RT AS( INJ AZMTH INJ TIME f_ (ST TIN

Z679.85 -Z?,48 73,11 317.83 97.12 24 I? 26 2079.8

A887,29 ZO.?§ 212.26 332,52 69.78 It 36 6 42_7.?

2406.?2 -28,90 52.81 317.64 97,99 1 36 30 1806.7

4635.61 ZI,S9 193,21 311,98 68,81 15 49 55 4035,6

?169,25 -32,73 34,05 316.91 Z00.45 ? 48 25 1569.2

444_.85 Z_.18 127o|9 310,36 66.08 J6 42 21 3845,8

OZFFCREN?IAL CC_RECTION8

TO[ -.68|6 rRA-I.6993 TC3 -,6744 8AO ,4933

RO[ -.2977 RRA .0330 RC_ ,|263 FAU .JJ}4}

FOC-J.4820 FRA-|,4822 FCA-].8_10 88P 4949

80E .7254 8RA 1.6997 8(3 ,6862 FSP -859

MIO-COURS[ EXECUTION ACCURACY

SOT |?40,8 SGR 298,_ $G3 27A.|

RRT -.194_ RRF -.2880 RTF .827l

$GB 1266._ R23 .IJA? R|3 -.8228

SOl 1741.8 _02 29_.6 ?HA 128.03

INC 4.1Z07 Vt Z9.413

APO I25,50 V? 34.922

ETC 276,68 CLP-IJ�,05

RAP ?4,45 CCC 1.8887

]NJ 2 LAT ZNJ ? LONG

-26.2J 64.67

17,32 20_.81

-27.49 AA.29

-30.94 Z5.29

?I.73 169.14

C_qS|? CCTERN_NATION ACCURACY

ST 653.? SR 232,3 S} A64.7

CRT .7655 CRS -.9407 CST -.9352

LSA 814.5 MSA ]83,! SSA 17.6

ELI 678.6 EL? _44.0 ALF |5.95

LAUNCH DArE NA_ Z3 J964 FLJGHT TZNE 38,00 ARRIVAL CAT[ AUG Z9 196_

H[LJO(ENTR|C C_NIC

RL 151.48 LAL -.00

RP 108.48 LAP -2.84

RC 105,111 GL -J6.32

PLANCTC_CNTRJC CONIC

C5 52.766 VHL 7.264

LN_N AZMTH LN(H T_H[

90.00 23 34 16

90.00 J3 13 42

J00.O0 1 Z 38

100,00 14 31 57

110.00 2 17 58

liD.DO 15 33 ?

01FF[RCNT_AL (C_RCCT|OIN_

TO( -.7)_6 TRA-J.??4Z TC3 -,7373 8AU .3Z78

ROE -.Z753 RRA .0223 RC3 ,lZ60 FAU .11155

F0£-1,4421 FRA-I.4092 rC3-|,8302 65P 5348

B0E ,?639 5RA |°7?44 eC5 .7482 FSP -844

DJSTANCE 294.793

LOt. 24J.90 VL Z8.478 GAL -J3.04 AZL 94,22 NCA 13T,22 SMA 141,00 ECC .23702 INC 4.2189 vJ 29.413

LOP 19.70 vP 38.B03 GAP 3.Zl AZP 66.86 TAL 239.l? TAP ]6.69 RC4 107.58 A_O l?4,AZ V? 34.935

GP ]0.74 ZAL 158.32 ZAP )2|,61 [15 10.16 ZAE 144.33 EfE 1}9.24 Z4C 88._7 ETC 276.68 CLP-122,Z_

OLA 6,5| RAL T6.8_ RA0 63_.9 V_L 13.196 PTH Z.41 VHP 4.57_ DPA 33.}| RAP 74.3} CCC |.8_84

_-I T]M[ [NJ LAT [NJ LONG [NJ RT ASC |NJ AZNTH [NJ T[M[ PO CST TIM ]NJ 2 LAT INJ Z LONG

2698,81 -Z?.Z9 71.60 312.88 97.86 ?4 18 35 20}8,8 -25.92 63,20

4896.86 20,48 212,87 31?.94 70.00 J4 35 13 4296.9 J7.57 205.Al

2386.47 -28.70 31.34 3|7.65 98.74 I 42 ?4 ]786,5 -27.19 42.86

4644.44 21.81 193.78 31?.4J 69.04 |5 49 2? 4044.4 18.76 186.31

2150.72 -32.49 32.66 316,87 101.25 Z 53 48 1550.7 -30.60 23.95

A457.95 ?5.38 177.65 310,81 66.29 J6 4? ?0 3853.0 71,95 120.12

NIO-CC_JRS[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1856.B $(,R 284.5 $03 267.9 ST 703.9 SR 217.2 55 469.A

RRT -.l_T4 RRF -.29A_ RTF .6795 CRT .?822 CRS -,9478 CST -.9367

SGB 1876.5 RZ3 ,1278 RI3 -.880! LSA 854.9 NSA 178.6 SSA 12.1

SGI 1857,6 SG_ 279.4 THA |78.32 EL1 724,9 EL? ]31,5 ALF 14.04

LAUNCH OAT[ NAY 23 1964 FLiGhT T_ lO0,O0 ARRIVAL OATE AUG 31 1964

H[L|CX_CNTR]C CONIC

RL 151.48 LAL -.00

RP 108.44 LAP -2.73

R( 107.428 GL -]6.93

PLANd_TO(ENTR|C CONIC

C3 11.162 VHL 7.181

LNCH AZNTH LN{H TIN(

90.00 Z3 4l 22

90.00 _3 I? 29

lO0.O0 J 9 28

IO0,O0 J4 31 0

11OOOO ? 24 IO

IlO.O0 J} 32 41

O|STANCE 300,839

LOL 241.90 VL ZS.AO0 GAL -12.83 AZL 94.33 NCA 140.91 $_A J40,33 ECC .Z3519 |NC 4,3}00 v| 29.AJ 3

LOP ZZ,89 VP 38.256 GAP 3.56 AZP 86.64 TAL 237,94 TAP |8,83 RCA 107.33 APO 173,34 v2 34.94?

GP 1|.23 ZAL ]57.4l ZAP IZ4.46 CT$ |l.3| ZAE 142.19 ETE 159,99\ZAC 88.77 ETC ?76.64 CLP-125,23

OLA 5.96 RAL 77.59 RAO 6508,9 VEL 13.150 PTH ?.40 vHP 4.649 0PA 34.05 RAP 74.48 ECC 1.BABE

L-I TZNE ZNJ LAT _NJ LONG INJ RT AS( _NJ AZMTH [NJ T[N[ PO (ST TIN |NJ 2 LAT INJ _ LONG

2633,89 -Z?.O? 89,96 3|7.9Z 98.65 24 ?_ J? 2035.3 -25,59 61.60

4908,3Z Z0,74 Zi3.61 3! 3.42 70.28 14 34 12 4308.3 17.87 206.11

2384,41 -Z8,48 49.74 3J?.67 99,55 J 48 52 1764.4 -?6.8} 41.31

46_5.03 ZZ.O? |94,46 312,90 69.31 |5 48 35 4055.0 19.05 186.96

Z130.59 -32.22 31.16 316.84 102.10 ? 59 41 1530.6 -30.22 22.51

4481.63 25.61 J78.21 3JI.33 66.35 J6 4? 8 3861".6 ?2.22 170.70

ORBIT DETERN|NATION ACCUR_C_

ST ?56.0 SR 201,0 56 _74.7

CRT ,299A CR5 -.9_51 CST +.937_

LSA 898.3 _SA 174.0 SSA 16,5

EL| 775.4 EL? 118.] ALr 12.29

OIFFERENTIAL CORRECTIONS

_OE -.76}3 TRA-J.8467 TC3 -.8_8 8AU ,5588

R0E -._5|8 RRA .0093 RC3 .1_59 FAU .|0?4?

rO£-I._ZZ4 rRA-l.3300 rC3oi.8045 BSP 5?39

80E .8056 8RA 1.8468 8C3 ,8106 FSP -8?6

N10-COURSE EXECUTION ACCURACY

SGT |9?_.4 S&R Z?O.A $G3 261,2

RRT -.181| RRF -._42 RTr .68|0

SG8 [980.9 RZ3 ,|44| RI3 -,88t_

SGJ J973.0 SGZ _6_.8 THA I28,55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL I, 1964J

LAUNCH OAtE NAY 25 1964 FLIGHT TINE 102.00 ARRIVAL DAlE SEP Z 1964

HELIC_[NTRJC COSMIC

RL 15|.48 LAL -.00

RP |O8.40 LAP -Z.61

RC 109,T4] GL -17.6i

PLANETC_ENTR]C CON|{

C3 $0.596 VHL 7,099

LNCH AZNTM LNCH TIMI_

90.00 25 49 II

90.00 13 IO 53

100.00 1 16 59

100.00 14 Z9 4Z

]J0.00 Z 31 O

liD.D0 15 32 1O

DIFFERENTIAL CORRECTIONS

TOE -.8200 TRA-I,�If19 TC3 -.6636 BAU ._880

ROE -.ZZ75 RRA -.0035 RE3 ,IZ6I FAu ,lO315

FOE-I.4019 FRA-1.2472 FC3-I.T?|? BSP 6106

8OE .8510 6RA 1.9159 8C3 .8728 FSP -799

DISTANCE 306,86Z

LOt. 241._0 VL ZB,3ZO GAL -12.6] AZL 94.46 NCA 144.10 SNA

LOP 26.08 vP 3B.709 GAP 5.89 AZP 96.59 TAL 236.68 TAP

GP ]I.68 ZAL 156.42 ZAP 1Z?.08 ETS 12.61ZAE 140,95 ETE

139,67 ECC .Z$342 INC 4.4576 Vl Z9.415

20.78 RCA |07.C6 APO l?Z.Z7 vZ 54.960

160.49 ZAC 89.5? £TC 276.57 CLP-1ZS.04

0LA S,34 RAL 78.36 RAD 6566,9 VEL 15.|06 PTH 2.39 VNP 4,754 DPA 54,75 RAP ?4.81 ECC 1.8Z94

L-I TIME INJ LAT INJ LC_4G INJ RT ASC INJ AZNTH |NJ TIME POCST TIN INJ 2 LATINJ Z LONG

2610.67 -26.80 68.16 517.98 99.51 24 52 42 Z010.? -ZS.Z] 99,85

4_q22.17 21,06 214.SO 51 5.97 70,62 14 32 $5 43Z2.Z 18.ZZ 206.97

2340.18 -28.17 46.00 517o7| 100.45 l 55 59 1740.2 -26.45 59.62

4667.90 22,57 195.29 513.46 69.64 15 47 50 406?.9 19.40 187.T6

2108.51 -51.89 29.52 316.82 105.02 5 6 8 1508.5 -Z9,77 Z0.95

4472.52 25.90 I78.91 511.92 66.87 16 46 42 5872.3 22.54 171.56

MID-COURSE EXECUTION ACCURACY C_BJT DETERMINATION ACCURACY

SGT ZDB6.5 SGR 256.3 SG5 _53.8 ST 810,2 SR 1B5.6 SS 4BO.l

RRT -.1750 RRf -.5164 RTF .8815 CRT .6179 CRS -.9628 CST -.9399

SGB 2102.2 RZ3 .]645 RI5 -.BBZO LSA 944.5 NSA 169,4 SSA 15.7

$GI 2067.0 SG2 252.5 THA I76.75 ELI 824.Z EL2 105.8 ALF ]0.67

LAUNCH OATE MAY 25 1964 FLIGHT T|N_ 104.00 ARRIVAL DATE SEP 4 1964

HELIOCENTRIC CONIC

RL ]51,46 LAL -.DO

RP 108,56 LAP -2.49

RC 11Z.049 GL -18,59

PLAN[TOCENTRIC CONIC

C5 49.Z67 VHL 7,0Z0

LNCH AZMTH LNCH TIN(

90.00 0 l 49

90.00 15 8 45

I00.00 I 25 20

lO0.O0 I4 27 55

110.00 2 59 54

110.00 IS 51 11

01FFERENT]AL CC_R_C7ION$

TOE -.8796 TRA-1.�B55

ROE -.2014 RRA -.0J64

FDE-I.589| FRA-I.JE4_9

BOE .9025 6RA J,9956

DISTANCE 512.665

LOt. 241.90 VL Z8.239 GAL -J2,38 AZL 94.6| HCA J47.29 SNA 158,9_ECC .25173 INC 4.6066 vl 29,4J5

LOP 29.28 vP _8.662 GAP 4.ZI AZP 86,I2 TAL 255,_7 TAP 22.66 RCA 106.78 APO 171,20 v2 54,973

GP 12.65 ZAL 155.55 ZAP 129.49 _TS 14.12 ZAF 159.40 [TE ]60.74 ZAC 9D.10 ETC 276.46 CLP-150.67

DLA 4,65 RAL 79.J9 RAD 6568,9 VEL 1_.065 PTH 2._8 VHP 4,825 0PA 55.57 RAP 75.5| ECC 1.81|I

L-i TIN([ IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME POCST TIN IN] Z LAT IN] 2 LONG

2582.64 _26.47 66.18 318.06 100.45 0 44 52 1982.6 -Z4.75 57.95

4959.10 21.44 2]5.60 114,60 TI,04 14 51 4 4559.1 18.65 Z08.05

2515,26 -27.85 46.07 5|7.?? I0JoSB Z 5 55 1715.5 -25.97 57.76

4695.71 22.74 196.32 314,10 70,06 15 45 59 4083,7 19.82 188.75

2084.08 -51.50 27,72 316,81 104,01 ,5 15 18 1484.1 -29.26 J9.25

4485.66 26,25 179.78 }|Z,60 67.28 16 45 51 5885.7 22.94 |7Z.19
6

MI0-COt)R$£ _X_CUTJON ACCURACY ORBIT OET[RNJNATJON ACCURACY

TC5 -.9Z?0 8AU .6165 SGT 2201,6 $GR 242.9 SG5 246.7 5T 868,4 SR 164.5 SS 488.2

RC3 .1270 FAU .0989I RRT -.t?27 RRF -°5404 RTF .8619 ERT .658J CRS -.9706 CST -.9401

FC5-Io7374 BSP 6492 SGB 2214.9 RZ3 .1990 R13 -.8925 LSA 996.0 NSA 165.4 SSA IA.B

BE3 .9556 FSP -779 Sgl 2202.0 $62 239oZ THA J78.90 ELl 879.4 EL2 88.6 ALF 9.11

LAUNCH OAgE MAY _5 1964 FLIGHT TIME 106.00 ARRIVAL DATE SEP 6 1964

HELIOCENTRIC CONIC

RL 151.46 LAL -.00

RP 10_,5Z LAP -2.55

RC 114.551 GL -19.50

PLAN[TOC[NTRIC CONIC

C3 48._56 VHL 6.94?

LNCH AZNTM LNCH TIME

90.00 O 11 57

90.00 I3 5 55

]O0.OO l 54 44

IO0.O0 I4 Z5 29

|]0.00 2 47 5

110.00 15 29 40

DIFFERENTIAL CORRECTIONS

TOE -,9457 TRA-Z.0494 TC5 -.9900 8AU .6441

ROE -.1739 RRA -.0295 RC5 .1289 FAU .09466

FOE-].5805 FRA-I.0930 FC5-1.6982 eSP 6895

BOE .9616 8RA 2.0496 8C5 .9985 FSP -760

DISTANCE 518.849

LOL 241.90 YL 28.156 GAL -12.15 AZ_ 94.78 HCA 150.49 SNA 159.52 ECC .ZAOIZ INC 4,7841 V] 29,413

LOP 52.48 VP 58.614 GAP 4.51 AZP 85.85 TAL 254.02 TAP 24,51 RCA 106.49 APO 170,16 vZ 54.986

GP 15.$8 ZAL 154.12 ZAP 151.67 ETS 15.90 ZAE 157.89 £TE 160.75 ZAC 9].CO ETC 276.51CLP-L35.I5

DLA 5,76 RAL 80.06 RAD 6568.9 VEL 13.024 PTN 2.39 VHP 4.923 0PA 56.61 RAP 75.98 ECC 1.794Z

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH |NJ TIME PhO CST TIN IN] _ LAT IN] _ LONG

2551.07 -26.06 63.96 518.17 _01.50 0 94 8 1951.1 -Z4.Zl 55.T7

4960.11 21.90 216.97 515.55 71.58 14 29 55 4560.1 19.I8 Z09.55

2282,99 -27.40 45.92 517.85 102.44 Z 12 47 1685.0 -Z5.4] 35.68

4705.42 Z5.20 197.61 514.87 70.60 15 45 55 4105.4 20.54 189.98

Z056.68 -51.03 25.72 516.85 ]0fl. I[ 5 Z1 ]9 1456. 7 -28.65 ]7.55

4502.50 Z6.69 180.90 515,40 67,81 16 44 45 590Z.5 2_.44 |75.24

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 2517.5 SGR 2_.? SG3 259.4 ST 951.9 SR 143.7 SS 496.7

RRT -.1746 RRf" -.37|1RTF .8820 CRT .8615 CRS -.9785 CST -.9415

SGB 2529.8 R25 .2190 RI5 -.8824 LSA 1054.2 MSA IEZ.O SSA 15.6

SGI 2517.7 SGZ Z2?.l THA 178.99 ELI 940,1 ELZ 72.4 ACg 7.61

LAUNCH 0ATE NAY 25 1964 FLIGHT TIM_ 108.00 ARRIVAL DATE SEP 8 1964

HELIOCENTRIC CONIC

RL 151.48 LAL -.00

RP 108.Z8 LAP -Z.Zl

RC 116.646 GL °20.57

PLAN(TOCENTRKC CONIC

C5 47.540 VHL 6.880

LNCH AZMTH LNCN TIN[ L-I TINtE IN] LAT

_.00 0 22 _0 2514.94 -25.54

90.00 15 2 6 4986.64 22.46

100.00 1 45 28 2248.59 -26.87

lO0.O0 14 22 9 4?28.42 25.75

110.O0 2 56 41 ZO25.48 -30.46

I]O.O0 I5 Z? 25 4524.09 27.24

OIFFERENT_AL CORRECTION8

TOE-1.O189 TRA-2.]I|7 TC5-1.0497 8AU .6696

ROE -,1447 RRA -.0428 RC5 .1516 FAU .0_]5

F0[-].5750 FRA-Z.0159 FC5-I.6482 8SP ?250

80E I.OZ9Z BRA 2.1121 BC5 1.0580 FSP -751

0|STANCE 324.819

LOL 241.90 VL 28.074 GAL -11.91 AZL 95,00 HCA 155.69 SNA 157.66 ECC .2Z859 INC 5,0007 vl 29.415

LOP 55,67 VP 58.565 GAP 4.81 AZP 85.52 TAL 252.65 TAP 26.52 RCA 106,19 APO 169,12 v2 54,999

GP 14.77 ZAL 152,76 ZAP 155.60 ITS 18.04 ZAE 156.41CTE ]60.46 ZAC 92ol5 ETC 276,]4 CLP-]55.49

OLA Z,78 RAL 80.99 RAO 656_.8 V[L 12.989 PTH 2.3? VNP 5.050 0PA 57,91 RAP ?6,78 ECC 1,7791

|NJ LONG IN] RT A$C |NJ AZNTH |NJ 71ME POCST TIM |NJ 2 LAT IN] Z LONG

61.43 518,51 102.66 ] 4 45 1914.9 -23,54 55.35

218.?1 3|6,25 ?2.28 |4 25 12 4386.6 19.BZ 21].05

41.49 517,96 105,61 Z 22 57 |648,A -24.75 55,54

199.26 5]5.78 ?1,50 15 40 57 4128,4 Z0,98 191,56

25.4? 516.87 106.55 5 50 27 1425.5 -27.92 15.20

182.54 5J4.57 68,50 16 42 49 5924,1 24.0? ]74.60

N|OoCOUR$[ EXECUTION ACCURACY ORB|T OETERM|NAT|ON ACCURACY

SGT 2430.5 $G_ 22_.4 SG5 25|.4 ST ]000.4 SR IZI.I SS 510.6

RRT -.1802 RRF -.4111RTF .86]5 CRT .8898 CRS -.9864 CST -.9432

SG_ 2440.2 R_5 .2_2 RI5 -,8818 LSA 1]|8,5 NSA 159.4 SSA ]Z._

SGI 2450.6 SG2 216.8 TH4 179,06 ELI 1006.Z EL? 55.2 ALF 6.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 1, 19645

LAUNCH OAT[ MAY 23 1964 FLIGHT ))NE 110,00 ARRJVAL car[ SEP lO 1964

MELIOC[NTRIC CONIC

RL 15J.4b LAL -,00

RP 108.24 LAP -2.07

RC 116,933 GL -Z1.66

PLAN[TOC_NrRIC CONIC

C3 46._93 VHL 6.8Z6

LNCM AZMTH LNCff TINE

90.00 0 35 36

90,00 IZ 96 53

100.00 l 57 59

100,00 14 17 3|

llO.OO 3 7 33

zlO,OO 15 Z4 6

O|rrERENT|AL C_R[CTJON9

T0[-I,|06Z TRA-Z.J735 1C3-1.|064 8AU .6944

ROE -,1128 RRA -.0569 RC3 ,1)61FAU ,08560

rO[-l,381| rRA -.939Z rC3-1,5909 86P 7629

BO[ 1.|||9 8RA Z,J743 8_S 1.1147 FSP -?OT

01STANCE 330,769

LOt. Z41.90 VL 27,990 GAL -11.66 AZL 95,Z7 HCA 196,89 SNA 136,99 [CC ,ZZ?14 INC 5.Z725 v) Z9.413

LOP 36.87 VP 38,517 GAP 5,09 AZP 89.J5 TAL ZS|,Z| gAP Z8.09 RCA |05,88 A@O 16B.Jl VZ 35.012

GP 16,)0 ZAL |Sl.ZO ZAP I55.23 ET$ ZO.6? ZA[ 134.87 ETE 159.67 ZAC 93.64 ETC Z75.95 CLP-137.21

OLA 1.55 RAL 8J.98 RA0 6568.7 VEL 12.960 PTH Z.36 VHP S.150 0PA 39.57 RAP 77.68 ECC J.7668

L-| T|N( IN| LAT |NJ LONG |NJ RT A$C |NJ AZNTH |NJ T|N[ F_ C$T T|N IN| 2 LAT IN| 2 LONG

Z472.74 -24,88 38,52 518.50 ]O3,_B I 17 _ ]672.7 -22,71 30.52

5020.87 Z3,13 ZZ0.98 _17.36 73,22 14 ZO 54 4420,9 Z0,63 213,z2

2208,04 -26,J9 38,68 3IB.|Z 104.94 Z 34 47 1608.0 -23.88 30.64

4760,80 24.44 Z0|.4Z 3|6.9Z 72,Z3 15 36 52 4160._ Z|.78 195.63

1989.26 -29.74 20._0 516.95 |07.69 S 4) 2 ]389.3 -27.03 12.76

495Z.34 Z7.93 164,Z9 $|5.57 69.44 |6 59 59 395Z.3 Z4.87 176,4L

NIO-COUR$[ EXECUTION ACCURACY ORBIT O£TCRNINATION ACCURACY

SGT 2544.5 SGR ZJ_.9 $G5 223.5 ST 1078,9 SR 95.8 ss 527,2

RRT -.|945 RRF -.4635 RTF .8812 CRT ,9229 CRS -,9925 C$T -.9436

SG8 Z553.5 RZ3 ,Z967 RI5 -,88|6 LSA J|94.2 NSA J58,2 SSA 10,7

SG| Z_44,8 6GZ Z09._ THA 179.06 ILl )062,5 [12 56._ ALF 4.69

LAUNCH DATE NAY Z3 1964 FL|GHT TIN| IiZ,DO ARRIVAL DATE $EP ]2 1964

1)6.33 [CC .Z29?9 |NC 5.6267 v) 29.4J5

29.84 RCA 105.55 APO 161._2 V2 35.026

|58.90 ZAC 95,65 ETC 275,76 CLP-J39._3

HELZOCENTRIC CONIC D|STANCE 336.699

RL JS|.48 LAL -.DO LOL ZAJ.90 VL 27.90? GAL -JJ.ll AZL 95.63 HCA |60.09 SNA

RP 108.19 LAP -1.91 LOP AZ.O8 VP 34D.Af)_ GAP 5.3? AZP 84.T1 TAL 229,T6 TAP

RC lZJ,ZJ4 GL -Z3.26 GP IB.35 ZAL 149.36 ZAP J36._0 [T$ 23.99 ZAE !33.ZJ ETE

PLANCTOCENTR|C CONIC

CS 48,]|A VHL 6.79| OLA -,00 RAL 85.04 RA0 65M.? VEL 1Z.84| PTH Z.56 VHP 5.Z89 DPA 41.73 RAP 78.64 ECC 1.7_89

LNCH AZNTH L_H T|N[ L-| TiN( XNJ LAT IN| _ IN| RT ASC IN| AZNTH |HI TIH£

90.00 0 5| 40 ZiEZ.|| -Z4.00 55,0? J|8.78 |05.49 1 52 2

90.00 12 49 59 3086.5J Z4.0| 224,04 518.78 74.51 )4 ]4 5

JO0,O0 Z J3 0 E|58.73 -Z5.30 55,57 618.57 106.45 Z 49 O

100.00 14 It 0 4803.92 Z5.51 Z04.55 518.37 75,53 15 51 4

J10,00 S Zl 14 19A6.|S -28.80 17,89 5JT.JO 109,Z6 3 53 AI

]JO.O0 IS 19 |3 4590.29 28.81 186,85 $17.1l ?0.55 16 55 45

OIFF[RENT|AL CCWR[CTION$ M|0-COUR$[ EXECUTION ACCURACY

TO(-|.ZIZ8 TRA-Z.Z544 TC5-|,|549 8AU .2174 SGT 265?.4 SGR Z12.9 SG5 _14.1

RO[ -.OT?J RRA -.0728 RC5 ,|4ZZ FAU .08065 RRY -,Z|_4 RRF -.5250 RTF .8809

F0[-1.5948 rRA -.8824 FC5-1,5J38 8SP 2992 SG8 2665,9 RZ3 ,54J8 RI) -.8813

BO[ I.ZISZ 8RA Z,2356 8C5 |.|636 FSP -676 SG| 2652,B SGZ Z02.9 THA 179.0J

F_CST T|N IN| 2 LAT IN| 2 LONG

1822.1 -21,65 47.19

4466,5 ZI,65 216.16

)559.7 -22.80 27.46

4205.9 22._! 196.4_

|546.| -Z5.91 9.90

3_90,3 25,9J ]78,87

C_BZT O[TERNINAT]CAq ACCURACY

ST ll?0,1 SR 67.9 SS 547.6

CRT .966] CRS -.9864 CST -.9488

LSA 1284.0 MSA J58.3 SsA 9.0

EL| )172,0 EL2 17.5 ALF 3.21

LAUNC_ OAT[ NAY Z3 1964 FLIGHT TIN| |14.00 ARRIVAL CAT( SiP 14 196(

NELIO([NTR|C CONIC 0JSTANC£ 34Z.619

RL 151.46 LAL -.00 LOt. Z41.90 VL 25.823 GAL -I|.J4 AZL 96.11 HCA 165.29 SNA |35.68 ECC .ZZ492

RP |88.15 LAP -I.75 LOP 45.28 vP 58.420 GAP 5.63 AZP 64.15 TAL 228,2? TAP 55,56 RCA 105,?Z

RC IZ3.486 GL -Z9.34 GP Z|.IO ZAL |47.I2 ZAP J57,22 ITS Z8,27 ZA[ ]3J.25 IT| J37.46 ZAC 98,36

PLAN_TO_,[NTR|C C(_|C

C3 46.086 VHL 6,789 OLA -Z.OS RAL 84,_J RAO 6568°? VEL )2,940 PTH Z,56 VHP 5.462 DPA 44,63

LNCH A_NTfl LNCH T|t4( L-I T|t_ IN| LAT INJ LONG 1NJ RT ASC IN| AZMTH |NJ TIME PO CST TIM

90.00 III 19 2359.19 -22.29 50.86 519.25 tO?.|? ) 50 58 1159.2

90.00 IZ 39 17 5J28.9Z Z5,08 ZZS.Sl 520.?Z 76.40 I4 4 46 4528,9

JO0.O0 Z 3| 45 2089.BS -24.08 31,53 318.58 108,26 3 6 43 1499.8

IO0.OO 14 l 3A 4863.50 26,39 208,43 5Z0.55 75.45 15 22 58 4263.5

I|0.OO 3 S? 48 1692,99 -27.56 14,Z6 517,40 I||.08 4 9 21 JZ95,0

|10.O0 |9 |J 99 4643,]Z 29.94 190.55 319.20 72.67 16 29 ZZ 404S.1

|NC 6.1103 Vl 29.413

APO 166.15 V_ 35.059

£TC _75,37 CLP-141.BB

RAP 79.96 ECC 1.7985

)NJ Z L4T [NJ Z LOqG

-_0.22 43,I3

22.96 220.28

-21,36 23.59

24.13 Z00,36

-_4.44 6,47

27.Z8 I82.37

0|FF[RENTIAL CC_RECT|ON$ NIO-COUR$[ EXECUT|ON ACCURACY

T0£-_.3935 _RA-Z.Z8_3 TC3-I.1905 BAu .?594 SGT ZT_Z.Z SGR ZZO.8 SG5 Z04,0

ROE -.0355 RRA -,09|7 RC5 .1507 YAU .O?SZ9 RRT -,2391RRF -.3857 RTF .88|4

F0[-|,4290 FRA -.788] FCS-J.4lS8 8SP 8S80 SG8 Z?SI,O 825 .5849 R|5 -.88|9

_0£ 1.553_ 8RA 2.SOO2 BCS ].ZOO0 FSP -646 $G1 Z?72.? 6G2 2|4,4 THA )78.90

C_BIT DETERMINATION ACCURACY

ST ]285.| SR 38,5 SS 976,0

CRT .9625 CRS -.8590 CST -.9933

LSA 1397.8 NSA 160.0 SSA 7.3

ELi 5286.6 ELZ 10.4 ALF ).69

LAUNCH OAT[ NAY 23 1964 FL|GHT T|N( I18.00 ARRIVAL 0ATE SEP 16 1964

D]$TAN, CE 348.5ZA

LOt. 24|.90 ¥L 27,7)8 GAL -10.87 AZL 96.82 HCA |66,49 SNA

LOP 4_,49 VP _,521 GAP S._9 AZP 85,57 TAL ZZ6,26 TAP

6P Z3,08 ZAL ]44.ZZ ZAP |57.07 ITS 35.9Z ZA[ |28.68 [T[

135,04 ECC .22534

35.26 RCA |04,88

195.43 ZAC 102.50

HELIO(ENTR]C CONIC

RL 191.48 LAL -,00

RP |08.11 LAP -J.99

RC lZ5.749 GL -Z8.l?

PLANETO([NTR|C CONIC

C5 46,904 VHL 6.849 OLA

LNCH AZNTH LNCH TIN( L*J TJl, l_ JNJ LA?

90.00 I S_ ZO 2Z77.0Z -Zl.05

90.00 12 25 44 5219.95 26.38

JO0.O0 Z 58 25 ZOZ|.�I -ZZ.55

lO0,O0 15 47 Z| 4950.27 27.75

I|0.00 3 58 29 18_4.48 -Z5.80

l|O.O0 15 O 46 42_0.42 51.37

OZFFER[NTfAL C_RRECT|ON$

T0[-I,5921 TRA-_.3_6 TC5-|.|9_| BAU ,?58?

RD( .0|65 RRA -.|185 RC5 .|60_ FSU .06876

rDE-|.4?IZ _RA -.7|09 _C5-I.2692 BSP 8?24

BOA J.5921 8RA Z.5?IS 8C5 1.Z098 FSP -608

-4._1RAL 85,52 RA0 8_68.8 ¥[L IZ,g?2 PTH ZoSY YNP

|NJ LONG |NJ RT A$C |NJ AZNTH IN| T|N[

45,48 520.03 |09.4] Z 15 17

254.65 525.55 ?9.$2 15 50 44

26,2J Sl�.SZ JI0,4! 5 50 7

2|4.92 _25.25 ?B.57 13 9 5|

9.71 518.00 113.25 4 29 55

196.tt 3_Z.Z8 ?5.68 t6 )9 7T

_I0-COUR$E [XI[CuTiON ACCURACY

8GT 2882o6 SGR 24|.? $G3 191.J

RRT -.2600 RR1r -,6558 RTF .8830

$G8 289?,? R_5 ,4|90 RI_ -.8858

SG| 2888,5 S6Z 233,3 THA I28.25

|NC 6.8167 Vl 29,413

APO J65.20 V2 35.052

ETC 279.44 CLP-143.93

5.?02 0PA 48.52 RAP B0.Z9 [CC ).??|9

P_ C$T TJN IN| 2 LAT IN| Z LONG

|67?.0 -18.J9 37.95

46|9.9 24.64 226.42

1421.9 -J9,35 J_.68

4550.5 29.85 Z06.23

|224.5 -22.43 Z.17

4120.5 29.09 187.65

ORBIT 0ETERN|NATION ACCURACY

ST J429.8 SR 33,4 $S 613,3

CRT -.0095 CRS .283_ CSr -.9594

LSA 1947,5 NSA t63.9 SSA 5.3

(LJ)429.8 E_2 33.4 ALF 179.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 19641

LAUNCM CATE MAY Z3 1964 fLIGHT TIME |16.0_ ARRIVAL CAT[. SEP 11_ 1964

HEL_C)_tENTRIC C_IC O|$r4N_E 3_4.4J5

AL 13|,48 LAL -.00 LOt. Z41.90 VL 27.655 GAL -10,60 AZL g?.=)5 HCA J69.70 $N4 134,41 trc{ ,22226 INC ?.9529 Vl 29,1/3

RP |0B.rl? LAP -1.42 LOP 51.69 VP J8.323 GAP 6.14 AZP 62.12 TAL 2211.22 TAP 34.92 RCA 104.33 APO 164.2_ V2 35,063

RC 128.0{:)4 GL -32.28 GP 31.11 Z4L 140.16 ZAP 135._J1 ETS 41.54 Zk[ I24,P6 IT[ 15Z.?Z ZAC 106.3| ETC 275,46 CLP-146.14

PLANE TC_ENTR I C C_lC

C3 49.5Jt4 VHL ?.042 0LA -6,68 RAL _?,IO RA8 6568.8 V[L 13.075 PTH ?,39 vHP 6,096 CPA 54.82 RAP 80.3] ECC 1.8160

LNCN AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TIME

90.DO 2 15 I ZJ6J.55 -16.25 3_.J_ }21,62 112.04 Z 5]

• 0,00 11 38 19 3161.1_ 27.78 244.90 328.]0 _4.Z? 13 28 ?

100.00 3 32 2 1913.08 -19.5_ Ig._D 321.08 113.05 4 3 _5

100.00 I3 24 19 5086.69 29.21 Z14.40 322.93 83.36 14 49 6

110.00 4 30 26 1T)0.24 -2].I3 3.69 319._3 113.90 4 59 16

lJO.O0 I4 48 25 4642.50 ]5.0? _03.22 327._0 80,81 16 3 T

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY

T0[-1.8654 TRA-Z.4529 TC}-1.1528 8AU .??Z| $GT 3003.4 SGR 2T9.9 5G3 172.6

ROE .0836 RR4 -,1653 RC3 ,]668 FAU .06OO0 RRT -.2494 RRF -.646| RTF ,_822

F0[-1.5306 FRA -,6Z41 rC3-I.0A75 BSP 9159 SG8 30|6.4 RZ3 .436_ R13 -._882

BOE J.8673 BRA 2.4585 BC) J.I648 FSP -547 SGJ }004.2 SGZ 27|.0 fHA 17_.66

LAUNCH OAr[ MAY _3 1964 FL|G_HT TIN] IZO.0O

HELIC)(ENTRIC CONIC

RL 151.48 LAL -.00

RP 108,0_ LAP -I.24

RC 130.249 GL -38.83

PLANf. TO(_ENTRIC CONIC

C3 3?.572 VHL 7,566

LNCH AZMTH LNCH TJI_

90,00 3 J9 4

90,00 II 12 8

100.00 4 31 59

IO0,O0 IZ 4I 52

llO.O0 5 ZI 29

IIO.O0 14 8 5]

P_ CST TIM INJ 2 L41 [NJ 2 LONG

1561.5 -15,10 30.89

4763.2 26.69 236.40

])J).] -J6.29 12.05

4486.9 27.99 219._1

1130.2 -19.45 356.4@

4242.3 31.45 196.32

(_OIT 0[TERNINATION ACCURACY

ST 1635.1 SR 29.? $5 661.4

CRT -.6055 CR$ .7_73 CST -,9673

LSA |7_7.6 MSA 167._ $5A 3.7

ILl 1635.8 EL2 63.4 ALF 128.31

ARR|V4L OATE SiP 20 1964

01STANCE $60.Z66

LC¢ 241.90 VL 27.572 GAL -10.31 AZL 100.10 HCA 172.89 SMA 133.78 ECC .22126

LOP 54.90 vP 38.Z25 GAP 6.16 AZP 79.96 TAL 22_.66 TAP 36.55 RCA 104.18

GP 41,00 2AL 113.B5 2AP l}0.$5 £T$ 52.08 7AF IIA.25 ETE 149.85 ZAC 118.19

0LA -15.38 RAL 89.29 RA0 6569,0 VEL 13.376 PTH 2.44 VHP 6.930 0PA 64,60

L-I T[N_ IN] LAT IN] LONG [NJ RT ASC [NJ A2MTH IN] TIM[ F_ CST TIM

]977.SO -I).2J 27.02 325.82 IJS.2B 3 5Z 1 1377.8

5620.85 2_.I0 263.20 336.31 _3.66 12 45 4? 5020.9

I?4Z._O -|4.?I 8.97 )Z_.O? I16,32 5 I 2 1142.3

531J.38 29.?? _42.31 336.4_ 9Z,8_ 14 10 43 4231.4

15_?.43 -1_.62 355.06 32Z._5 ||9.Z0 _ 47 5? 962.4

5059.21 34.18 222.01 336.58 90.67 15 33 10 4459.2

01FFERENTIAL C@RRECTION$

TO[~Z.4_6_ TRA-2.5680 TC3 -.9856 8AU .26?5

ROE .]631RRA -.2791 RE3 .151] FAU .0A682

F0[-I.5891 FRA -.5Z45 FC) -.7048 BSP 9302

80[ 2.462I BRA 2.563I BC3 .9922 F_P -454

INC10.0996 vl 29.413

4PO ]65,38 VZ 35,028

[TC 226,05 CLP-]49.09

RAP 27.41 [CC 1.9_75

IN] 2 LAT INJ 2 LONG

-9.?0 20.10

28.31 253.04

-1J,06 2.De

29.85 233.21

-14.58 348.2_

33,69 212.??

L,._RBI? DETERMINATIC_I ACCURACY

ST 1951.2 SR 141.0 65 ?22.5

CRT -.6978 CR$ .6329 CST -,97?6

LSA Z078.2 MSA 173.5 $SA 2.2

ELI |953.6 EL2 100.9 ALF l??,IJ

NI0-COURSE EXECUTION ACCURACY

SGT 3118.2 56_ 340.5 SG) IA3.3

RRT -,1269 RRF -.5402 RTF .8992

$GB 3136o? RZ3 .4262 RI3 -.6996

SGJ 3liB.5 $G2 337.7 THA J?9.?O

L4UNCH OAf[ WAY Z3 1964

HELI C_ENTRIC C_IC

#L 131.48 LAL -.00

RP 102.99 LAP -1.06

RC 132.484 GL -50.23

PLAN[TOCENTRIC CONIC

C3 90.982 VHL 9.538

LNCH AZMTH LNCH TIN]

90.00 6 13 26

90.00 8 53 12

IOO.OO ? I 51

]O0.O0 IO A? 28

110.00 ? 16 8

llO,O0 12 49 40

FLIGHT TIM] ]22.00 ARRIVAL CATE SEP 22 1964

0ISTANCE 366.121

LOt. 241.90 VL 27.489 GAL -JO,OI AZL JOS.?l HCA I26.07 SNA 133.17 [CC .22030 [NClS.?t18 v] _9._|5

LOP _8,11 VP 38.227 GAP 6.61 AZP 74.32 TAL 222.06 TAP 3_,13 RCA 103.83 APO 162.30 V2 35.091

GP 58.40 Z4L 12Z.32 ZAP 116.78 [r$ 69.73 ZA[ 104.90 [rE 152.30 Z4C ]35.69 _TC 279.89 CLP-I$6.?6

0LA -26.8_ RAL 93.74 R4O 6569.8 VEL 14.571 PTH 2.64 VHP 9,615 0PA ?9,69 RAP 44,3O [CC Z.4923

L-[ TIFf I] IN] LAT IN] LONG |NJ RT ASC INJ AZMTH _NJ TIM] PC, CST TIM [NJ 2 LAT IN] Z LONG

]5_3.?Z 1.00 1.2_ 341.85 118.30 6 58 49 923.? 4.78 354.58

1001.06 16,86 3_1,05 349.54 _]3.09 9 9 53 401.1 19.84 3_3.64

I)GT.Z9 -2,34 347.78 139,B8 I19.79 7 24 3_ 762.3 1,43 341.25

632.74 20.60 )05.59 3SJ.IB 112.1S I0 5P 0 32.7 23,42 297.93

1322.48 -9,23 340,28 335.77 121.06 7 38 IO 722.5 -4.83 3)3,97

5538.16 27.90 Z57.39 3_4.31 110.60 14 21 99 4938,4 )0.44 249.31

01FF[RENT/AL CCWRECTIONS

TOE-4.0412 TRA-2.?024 TC) -,5461 BAU ,6624

RO£ -.0645 RRA -.7789 RC3 ,0_28 FAU .02580

F0[-1.596Z FRA -.4085 r(3 -,2455 _SP 9678

80[ 4,0437 8RA 2.8125 BC3 ,5467 FSP -297

M|0-COURS[ EXECUTION ACCURACY ORBIT 0£TERM/NATION ACCURACY

SGT )Z08.S sQ_ 5)5.4 SG3 95.2 sr 2489.5 SR 162.1 $S ?99.3

RRT .5491 _ .2Z74 RTF .9182 CRT ,4457 CRS -._210 CST -.9909

SG8 3252.9 R23 -.3563 RI3 .9336 LSA 2613.6 NSA 178.4 SSA 1.0

SG1 3222.Z 662 445.6 THA 5.34 ELl 2490.5 EL2 145.0 ALF ].62

L_UNCH 0ATE N_Y 23 ]964 FLIGHT Tll_ 124,_0 ARRIVAL CATE $[P 24 1964

HELIC_ENTRIC CONIC

RL 131.48 LAL -.00

RP I07.9_ LAP -.88

RC 134.708 GL -5_.63

PLAN_.TC_ENTR]C CONIC

C) 754.676 VHL 27.471

LNCH AZMTH LNCH TIMe

66.0_ 6 21 18

113.98 1Z 5 45

66.02 6 21 I8

JI3.98 J] 5 45

66.02 6 ZI _8

1I).98 IZ 3 45

OIFF[R_NT_AL COaRECTION$

T0[ ,7476 TRA 1.94|6 TC3 -,040_ _AU 1.89_6

_O-]3.A604 RR*-1.3846 RC3 .183s F_u-.OZS69

r0E-2.5529 FRA -.0418 rC3 .029_ BSP 3858

BOC13.4811BRA 2.3849 BC3 .1879 FSP -69

DISTANCE 371.642

LOL. 241.90 VL 27.406 GAL -9.64 AZL 142.0_ NC_ I78.95 SN_ I12.57 ECC .2]865 INCS?.OAA3 VI 29.4J3

LOP 61.33 VP 3_.I29 GAP 6.25 AZP 32.9_ TAL ZZO.IZ TAP 39._7 RCA 103.38 APO 161.33 V2 33.104

GP 66.11 ZAL 100,310 ZAP 96.10 ETS 16J.94 ZA£ 6?.0? [T£ 13_.37 ZAC 156./9 CTC 302.18 CLP 1/0.36

OLA -36.45 RAL ]|8.86 RA0 6572.7 ¥EL 29.597 PTH ),44 VHP 33,445 OPA 5|.93 RAP )]?,19 CCC13,4201

Lol TIM£ [NJ LAT |NJ LONG IN] RT ASC IN] AZNTH IN] TIM( PO CST TIM IN] Z LAT IN] Z LONG

20_0,42 .3) 43,43 28.39 126,45 6 56 9 1490.4 5.07 37.40

IOOZ,3/ ,35 3_|,64 28,40 I26.45 12 22 26 402.) 5.09 315.60

2090,42 .3) 43.43 28.$9 I26.48 6 56 9 1490.4 5.07 3?.40

]OOZ.)] .35 )2].64 26.40 126,48 12 22 28 402.3 5.09 315.60

ZD_.4Z .)) 4).4) ZB.)9 |26.45 6 _6 9 J490.4 5.0? 57.40

|002.)| .3_ 32|.84 28.40 I26.45 ]2 22 28 40?.3 3.09 3]3.60

MJO-¢OUR_[ [_CUT_ON ACCuRAC_ (_8|T OCT[RNINA ?ION ACCURACY

SGT _?E.I SC,e_ ]1004.4 SG3 48._ 5r ?17.Z SR ?809.6 $S 1541.?

RRT -,490) RR_ r ,9937 RTF o.3906 CRT -.?443 CR$ -.9995 CST .2224

$68 3098.4 R23 -.1263 RI3 .9919 LS4 3208,5 MS4 152.4 SSA .B

$G! 1017.8 $G? 496.4 THA 95.48 CL] 2814.3 EL2 144,8 ALr 93.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH _AT_ MAY ZJ 1964 FLIGHT TZ_ 176.00 ARR;¥AL GAT[ SIP 26 _964

HEL|C_ENTRJC C(_llC DJSTANC[ }?8.077

RL 151.48 LAL -.OO LOt. 74J.90 VL 27.324 GAL -9.45 AZL ?5.25 HCA 182.73 5NA 1}|,97 ECC .2l_53 LNC|4.Tg|9 V| _9.41}

RP JDz.gz LAP -.70 LOP 64.54 yP }8.13| GAP 7,15 AZP |04.73 TAL 2|8.95 rAP 4].67 RCk ]O3.C0 JPO |60.95 V2 }5.1|6

RC J36.920 GL 49.52 GP -66,76 ZAL JZZ.Z0 ZAP ||2.88 [75 289.ZZ ZA[ |03.04 ErE Z|0.77 ZAC ||.60 ErC 298°29 CLP-|?O.ZZ

PLAN[ TOCENTR|C CON|C

C3 8|._O0 VHL 9.022 DLA 72.62 RAL ]04.76 RA0 6569.6 V[L |4.239 PTH 2.59 VHP 12,763 0PA -&3,3Z RAP 83,76 ECC _.3396

LNCH AZMTH LNCH T|M[ L-| T|NI[ |NJ LAT |NJ LCqtAG |NJ RT ASC |NJ AZMTH |NJ TiME PO CST T|N |NJ 2 LAT |NJ 2 LC)NG

19.83 J4 33 6 A16_.63 -20,58 ZA3,09 8.03 18.61 16 |4 32 4|65.6 -28.|3 Z40.62

|60.17 | 39 3l 2997,3J -Z0,57 89.90 8.0| |8.60 Z 29 _8 Z3_7,] -28,|2 87,45

19.83 JA 55 6 4765.65 -Z0.58 245,09 8,03 1_.6| |6 |4 37 A|63,6 -2#.J3 240.62

|60.J7 l 39 3| Z991,3| -Z0.57 89.9{) 8.0| |_.60 2 29 78 2597.} -2#.J2 87.43

|9.83 14 55 6 4765.63 -ZO.SB Z43.09 8.03 |8.6| J6 14 32 4|65°6 -Z_.|3 ZAD.6Z

|60.J? | 39 3| 2997.3| -Z0.57 89.90 e.01 |8.60 2 Z9 28 2397.3 -28.|2 87.4]

CIFFER[NTJ&L CC_RECT|ON5 NI0-C(_,/R_[ [X£CU?]_ ACCURACY _RS|T 0£TERNINATION ACCuRAC_

TOE 4.33Z8 fRA -.689| TC3 -.6687 8AU °7337 SGT _458.6 $GR 52J.9 SG3 69.4 Sr 29ZA.7 SR J75.6 $$ ?33.3

ROE -,|528 RRA .229B RC3 -.086_ FAU °02078 RRT -.4478 RRF -.1688 RTF .956? CRY -.6704 CR$ .6000 CST -.993_

FD[ 1.0767 FRA -.O64| FC3 -.2210 BSP 1|_0| S_8 5A97.7 RZ_ °.2992 R|3 -.9540 LSA 3022.} _5A 147.0 SSA .7

flOE 4.55_4 eRA .726A 6C3 .6?4Z FSP -Z50 SG| _A66o6 SGZ A65.5 THA |?6.06 ILl 2927.| EL2 13O.A ALF |?7.69

LAUNCH 0ATE NAY 23 J964 FLIGHT ?[HIE |78.00 ARRIVAL CArE $EP 28 1964

HELIC_£NTRJC CON JC DISTANCE 383,85Z

RL 151.A8 _AL -.DO LOt. ZA|,90 VL 27,743 GAL °9.|J AZL 85.04 HCA 185.88 SN& 13|,59 [CC .ZJ883 /NC 4.9626

RP 107,88 LAP -,SJ LO@ 67,78 VP 38.084 GAP 7,3_ AZP 94,94 TAL Z|7.77 TAP 43,J5 RCA |0Z°64 APO 160.J4

RC 139.|Z0 GL 23.6| GP -A4.4| ZAL 14Z.97 ZAP |30.80-ETS }06.79 ZAE IZ0.Z8 ErE Z|Z.8l Z&C 32.?| ETC 274.70

PLAMIETOCEN ?R _C {C_iJ C

C3 3_.760 VHL 5.810 0LA 47.05 RAL 9J.74 RAO 656_.) VEL |Z.d5_ PTH 2.25 VHP ?.785 0PA -20.04 RAP 93.6_ £CC |.5356

LN{H AZMTH LN_H T|t4_ L-_ TIN| |NJ LAT _NJ LONG |NJ RT ASC ENJ AZNTH |NJ TiN( PC, CST TIM }NJ 2 LAT IN| 2 LC_NG

flO.?_ IS Z4 3Z 4_9_.98 -25.8_ Z04._9 _5,|5 49.|_ 16 57 46 3794.0 -50,73 |97,77

129._8 Z3 22 13 29_?.JJ -Zfl.6? 90,7l _5,|A 49,|Z Z4 || |0 _5_7°| -30.74 84.|0

30.72 15 24 32 4_9_.9_ -Z5,6_ Z04,_ _}5.J5 A9,|2 |6 _7 46 3?94,0 -30.73 |97.77

129.28 23 22 13 2931,11 -25.67 90.7J _35,14 49.|2 74 Jl J0 Z337,1 -30,74 84,10

50.72 J5 74 32 4393.98 -25.69 204.3_ 335.|5 49.|Z 16 57 46 3794,0 -_0.73 |97.7?

129.28 23 2Z |3 Z931. Jl -25.67 90.7J 335.J4 49.|Z 24 |! |0 2337.1 -30,74 84.J0

_qS|T OETERN|NAT_ON ACCURACY

5T J5_8.2 SR 247.6 $s 391.z

CRT .8026 CR5 -.9787 CST -.9602

LSA |589.3 NSA |5_.0 SSA 2._

ELI 1545.8 [L2 115._ ALr 8.1_

0IFrE_ENTIAL COI'RECTION9 NJ0-CCURSE EX(CUT|C)I ACCURACY

TD[ 1.3798 TRA-|,5949 TC3-].967| 8AU ,_?4 $G7 )521.9 $_t 54_.5 $G3 |22.4

ROE .2506 RRA .0109 RC3 -.4|54 FAU .04|80 RRT .734_ RRI r .9582 RTF .8932

tO[ .578| rRA -.249_ KC3-1.0718 8SP 10856 $68 3563,4 R23 ._348 R|_ .898_

_0[ 1.4023 8RA 1.5950 8C] 2.0104 rSP -597 SG| 3544.6 SGZ 365,8 THA 6,52

Y| 29.4|3

v| 35.129

CLP-|36.|6

LAUNCH _Ar[ NA_ 23 |964 FLIGHT T|NE 13O.O0 ARRIV_k CATE SEP 3D 1964

NELIO(ENTRIC CONIC CJSTANC[ 389.671

RL |5|,48 _AL -.O0 LOL 741.90 VL 27.1GZ GAL -8.79 AZL 87°98 NCA 189.09 SNA 130,8Z ECC .21838 INC 2,0|71 v| 29.4|_

Re 107,84 LAP -.3Z LOP 70,98 VP 38.057 GAP 7.57 AZP 91.99 TAL 2|5.60 TAP 44.G9 RCA t02.25 APO 159.39 v| 33.|40

RC J4|.30_ GL J0.37 GP -3|.37 ZAL |48,40 ZAP ]d0.TZ [78 3|5.01ZA[ JZ?o03 IT| Z09.88 ZAC 45.58 £TC 272,_8 CLP-J3$,_0

PLAN,I[TOC[N?R|C CON|C

C) 27.375 YHL 5.25_ 0LA 33.80 RAL 92.27 RA0 6568.1 YEA |2.204 PTH 2.19 VHP 8.742 0PA -?.J3 RAP 96,59 ECC J.4338

LNCN AZNTH LNCH T|N[ L-| T|N[ IN| LAY |NJ LONG |NJ RT ASC JNJ AZN?_ |NJ TiN[ PC) CST Y|N |NJ Z LAT |NJ 2 LONG

?0.73 l? O Z3 40?7.|4 -Z0.85 J74,|5 327,62 62.7? J8 8 Z0 _477,l -24.33 166.76

J09.Z7 2! 30 38 5152.37 -20.84 105.24 327,61 62.77 22 43 1| 2552.4 -24.32 97.86

70.73 |7 0 Z3 4077.|4 -Z0.85 |74,J5 327,62 67.77 J8 8 Z0 3477.| -24.3_ |66.76

109.27 21 50 38 3152.37 -20.8& 105.24 327.6| 6_.77 22 43 11 25_.4 -24.32 97.85

_10.OO 22 33 54 3020.20 -ZA.61 96.93 329.$9 6_.49 23 2A |A _AZO.2 -27.70 89.|3

It0.00 21 16 18 3257._ -l?.l? Ill.Z9 325.49 59.98 ZZ I0 _5 Z_57.3 -2|.05 |04.29

oIrr[R£NTIA_ CORR[CT|ON$ NIO-COURSE [X[CUTiON ACCURACY ORBIT 0ET[RNINAT|ON ACCURAC_

ro[ .597| TRA-].S|80 TC3-Z,5139 gAU .9405 SGT _618.4 SGR 477.9 SG_ |57,0 ST 971.4 SR |44,9 SS J8Z,2

R0[ .13|7 RRA -.0318 RC3 -.43_Z rAU .05140 RRT .8047 RR1 r .9825 RTF .8730 CRT .7_86 CR$ -.9574 CST -.8930

tO| .Z_3_ FRA -.Z88J _C3-J.8|39 8SP JJI?B 8G8 3649.9 RZ3 .464A R|) .8769 LSA 99|.! NSA |24.7 $SA 9.3

80[ .6115 8RA J.8|8_ 8C3 Z.5_08 FSP -487 8G| 3638.9 SGZ ZSZ.| THA 6.|0 ELl 971.3 EL2 97.4 ALF 6,33

LAUNCH OAT[ NAY 23 |964 FLJG_T 7|N_ |32.00 ARRJVAL 0ArE C_r 2 |964

NELIO_[NTR|C CONIC O|$TANC[ 395.493

RL |5|._8 _AL -.00 _OL ZAI.90 VL Z?.OBZ GAL -8.AS AZL 89.40 NCA 192.30 SNA I_O.Z? ECC .ZlSD8 |NC .5993 Vl 29.A13

gP 107.81 _AP -.13 LOP 74.Z0 VP 37.99| GAP ?.79 AZP _K3.59 TAL 2|3,93 TAP &6,Z3 RCA 101,86 APO [58,67 v2 $5.15_

RC J43.478 GL 3.J9 GP -24.0| ZAL J48,48 ZAP |48,4_ [T8 32|,|8 ZA[ |_9.88 [7[ _=00.30 ZAC _3,Z0 [?C Z7J,66 CLP-|35,85

PLAN(T_X_(N_RIC CON]C

C3 Z5.49| VNL 5.049 OLA 26,_9 RAL 93.66 RAO 8_M.O V[L |Z.IJ9 PTH Z.|7 VNP 6.4J_ OPA .44 RAP 98,94 [CC |.4|95

LNCH AZNTH LNCH T|N( L-J 7IN( |NJ LA7 |NJ _ONG ZNJ RT A$C iN| AZMTH _NJ 7|N[ PO C$T 7_N |NJ _ LAT |NJ Z LONG

90,00 ZO 9? 4l 331J.37 -24.36 |18,44 _ZS.ZO 75,10 Z! $Z 53 Z?ll.4 -ZS.l? |J0.24

90.00 18 4 ZZ 3819.ZZ -10.1_ J5_.89 322,57 83.1l 19 9 | 3Z79,E -13.62 J46.95

lO0.O0 2Z 49 52 2949.?_ -27,34 92.84 329.0| ?7.43 23 39 1 _3A9.8 -28.80 84.J4

100.00 18 5A 83 3718.O7 -?.4| 140.46 3ZI.IZ SO.�S 19 56 _9 31|6.1 -1|.23 133,73

110.O0 O 5A _0 Z5?3.08 -33.37 65.30 330._7 8_.14 I 3? 3 1973,1 -3A.|0 56.13

llO,O0 19 10 59 3665.50 -2.19 133,41 3l?.90 $9._8 Z0 lZ 5 3065,5 -6.65 127.|?

DZFFER_NT|AL CORR[CTZ(_I$ M[0-_CK_R._[ [XI[CuT[(_I ACCURACY ORS|T 0[T[RNINAT|ON ACCURAC_

TOE .Z_67 _RA-J.9045 TC3-_.?9_Z _AU .9_|3 _G_ _72_.3 _GR 4|4.8 8G3 16S.0 ST 774.0 SR |05.7 SS 73.6

ROE .0914 RRA -.0434 RC3 -.3940 rAU .0547_ RRT .8299 RRF .9745 RTF .865Z CRT .4848 _l_S -.608J CST -.933J

FO[ .05Zl FRA -,_749 _C3-|.8585 88P JJ_30 8_8 3748.3 RZ3 .4547 R|3 .8678 LSA 7?8.8 MSA 93.2 SSA 2_.7

BOE ,2444 8RA _.9050 8C3 2.8_08 rsP -927 SGI 3?39,2 SG2 730.4 THA 5.30 [L| 7?5.7 EL2 97,3 ALF 3.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH DATE M4Y Z3 1964 FLIGHT T|N£ 154.O0 ARRIVAL CAT[ OCT 4 J964

HELIOCENTRIC CCWJC

RL 191.4J LAL ~.O0

RP |0T.?? LAP ,06

RC 149.636 GL -I.Z8

PLANET_ENTRIC COIN IC

C3 Z4,ZTO VHL 4.926

LNCH AZHTH LNCN T|N[

90,00 22 2J )A

90.00 16 93 Z

100.00 0 Z 36

I00.00 I? 98 37

110.00 1 43 39

110.OO 18 34 8

D|FF[REMT]AL CCi_R[CTJCIN5

TOE .0063 TRA-I,9351 TC3-2.9925 8AU .8796

ROE .08Z3 RRA -,0462 RC3 -.3602 FAu .05516

FOE -,O895 FRA -.Z4Z? rC5-1,9678 85P 11826

BDE .0826 8RA 1.9556 8C5 3.0191 ¢$P -538

DISVANC£ 401.312

LC>L 241.90 VL Z?.003 GAL -8.11 AZL _0.Z4 HCA 195.53 SNA IZ9.T2 ECC .Zl 79] JNC .Z]56 Vl 29.413

LOP 77.43 vP 52.945 GAP 8.01 AZP 89.?? TAL 212.24 TAP 4T.?? RCA 101,45 APO 19T.99 vZ ]5,165

GP -19.19 Z&L 147.03 ZAP 150.19 ETS 525.84 ZAE 151.13 El[ 196.51 ZAC 58.09 ETC 270.99 CLP-156.T5

OLA ZZ.O8 RAL 95.23 RAC 6568.0 ¥[L 12.068 PrH _.|6 vHP 6.315 OPA 5.23 RAP 101.19 ECC 1.]994

L-I TIN( INJ LAT JNJ LONG ZNJ R? AS( INJ AZHTH ]NJ TIN[ PO (ST TIN INJ Z LAY JNJ 2 LONG

3030.89 -2T.80 98.6? 328,29 84.40 21 IZ 5 2430.9 -28.29 90.04

4135.51 -?.04 168.38 3Z0,Z5 6175 18 I 58 3515.5 -3.80 161.72

2712.78 -29,64 75.81 328,46 85,97 0 l? 54 8117.B -29.89 62,02

]923.85 -.43 151.93 319.36 60,11 19 4 1 332].9 -4,40 145.40

Z401.88 -34.18 5Z.OI 328.65 89,95 Z Z] IT 1801.9 -3].81 42.79

3812,52 1.43 141.09 316.95 55.9? 19 3? 40 3212.] -1.06 114.88

NJ0-C(_,tR_[ [IECUTJCIN ACCURACY ORBIT DETERNINATJON ACCURACY

5GT 5823.7 SGR 572.1 5_5 169.8 ST ?34.0 $R 92.9 S$ 80.1

RRT .836| RRF .9521RTF .8604 CRT .1994 CRS .5070 CST -.658]

$G8 3841,8 RZ3 .4205 R|3 ,8622 LSA 236.1NSA 110.2 SSA ?6.2

SGJ 3836.4 SGZ 203.5 THA 4.67 ELI ?34.2 EL? 95.9 ALF 1.55

LAUNCH DATE NAY 23 1964 FLIGHT TD'_. 136.00 ARRIVAL DATE OCT 6 1964

HELIOCENTR]C CONIC

RL 191.A8 LAL -.OO

RP 107.24 LAP .23

RC 14T.729 GL -4.38

PLAN[TO_[NTR|( CONIC

C3 Z3.198 VHL 4.8_?

LNCN AZNTH LNCN TJe,qE

90.00 23 9 Z8

9O,0O 16 Z2 26

100.00 0 4Z 19

100.00 12 3Z 13

I10.00 Z 15 J9

110.00 18 15 23

DIFFERENTIAL COIRECTION$

TOE -.1456 TRA-I.9373 TC_-3.1870 8AU .9982

ROE ,0848 RRA -.046! RC3 -.3385 FAU .0§448

¢0£ -.1808 ¢RA -.2030 rc3-2,0243 88P 12157

BD[ .1683 BRA 1.9379 BC3 3.Z049 ¢$P -543

0ISTANC[ 402.124

LOt. 241,_10 VL Z6.924 GAL o?.76 kZL ")0.79 HCA 198.25 SNA 129.19 ECC ,21291 INC .2908 vl 29.41]

LOP 80.65 VP 37.899 GAP 8.23 A2P 89.25 TAL ?J0.54 TAP 49.29 RCA 101,05 APO 157.34 v2 35.17]

GP -15,89 Z&L 145.12 ZAP 15Z.88 ET$ 329.36 ?AF I_1.T? [T[ 193.45 ZAC 61.48 [TC Z?0.]9 CLP-IST,?4

DLA 18,91RAL 96,_)0 RA0 6567,9 VEL 11.0ZB PTH 2,15 VHP 6,30J OPA _.45 RAP JD3,45 £CC 1.]_34

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

2884.30 -28.32 87.99 527.99 8_.72 23 5_ 35 2?84.3 -Z_.O9 ?9.3]

1262.10 2.04 125.44 320.12 61.25 17 53 28 3662.1 -1.25 168.82

Z_g4.?l -??.ST 65.93 527,98 91.16 I Z5 25 19_4.? -29.]9 57.16

A036.93 3.40 158.14 319.42 60.28 18 39 30 3436.9 -.58 151.61

2292.?J -33.86 43.51 527,23 94.97 ? 53 51 J692.7 -32._0 ]4.4]

3901.89 6.81 145.78 517.31 56.4? 19 20 Z4 3301.? ?.35 159,5]

NI0-CCURS[ [KECuTIOPd ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3924.9 $GR _46.6 SG3 171,] St 759,1 SR 102.6 $5 ]?B.?

RRT .8292 RRI r .9189 RTF .85?7 CRT -.0495 CRS .8148 CST -.5556

SG6 3940.2 RZ3 .3684 R|3 .8591 L$A 758,6 M$A I45,5 5SA Z].8

SGJ 3935.4 $G2 193.2 THA A.1O ELl 75_.1 EL2 10_.5 ALr 179.61

¢4UNCN DATE NAY Z3 1964 fLIGHT TINE 138.00 ARRIVAL CATE OCT 8 1964

HELIOCENTRIC CONIC

RL 151.46 LAL '-.00

RP 107.71 L4P .44

RC |49,906 GL -6.69

PLAM[ TOCENTR [C _ONIC

C3 ZZ.419 VNL 4.735

LNCH AZNTH LNCH rIME

90.00 23 36 96

90.00 16 4 57

100.00 1 II _O

I00.00 12 12 0

110.OO Z 40 2'0

|JO.OO 18 A 3_

DISTANCE 412.910

LOt, 241.90 VL 26,84? GAL -7.40 A2L 91.19 HCA 201.98 SNA 128.66 ECC .21803 INC 1.1878 Vl 29.413

LOP 85.88 vP ]7.853 GAP B.45 A2P 88.90 TAL 208.85 TAP 50.81 RCA 100.61 4PO 196.22 v? ]].18]

GP -13.51 2AL IA$.03 ZAP 154.99 ET5 33Z.03 Z4E 132.01ETE 191.35 ZAC 65.$7 ETC ?69,8? CLP-|58.75

OL4 16.50 RAL 98.69 R40 6562.9 VEL 11.992 PTH 2.|4 vHP 6.329 0PA 1O,?2 RAP 105,24 ECC 1,369D

L-I TIME JNJ LAT JNJ LONG INJ RT ASC JNJ A2NTH JNJ TIME PO CST TIH INJ 2 LAT INJ 2 L_NC

2282,10 -28.|Z 80.5? 322.98 93.46 ?4 23 18 2182,! -??.55 71.94

4345,60 4.72 180.12 520.81 (?.05 11 17 2] 3?45.6 .99 17].47

?489,78 -?9.55 58.90 327.8? 94.85 1 53 0 1889.8 -28.55 50.25

4113.15 5.96 162.55 }20.13 60.65 18 25 35 3513.2 Z,01 155.80

2211.82 -53.21 57.29 327.36 98.60 3 12 12 1611,9 -11.67 28.40

3963,83 9.13 14_.09 _JB.?O _6.92 19 J0 43 3363.8 4.71 14?.T9

DIffERENTIAL CO_RECTIC_I$

TOE -.Z390 TRA-I.9198 TC5-3.376] 8AU 1.0166

R0E .092] RRA -.0439 Re5 -,325Z FAU .05320

rOE -._4_4 FRA -,1642 FC3-?,0544 8SP 12478

80£ .2750 BR4 1.9Z03 8C3 3,3919 FSP -543

NI0-COURS[ EIECUTION ACCURACY ORBIT DETERMINATION ACCuRACy

SG? 4025.8 SGR 312.3 SG3 171 .O St ?97.4 SR 113.3 Ss 170.9

RRT .8107 RRr °8774 RTF .8958 CRT -.2440 CRS .9039 CSl -.5_?1

$G8 4037.5 R?3 .3107 R1] .8568 LSA 804._ N$A 174.4 SSA ??.4

5G1 4032.8 SGZ 194.1 ?HA 3.84 EL1 797,8 EL_ 109.8 ALF J77.98

LAUNCH DATE NAY 23 1964 FLIGHT TIN I[ 140.00 ARRIVAL CATE OCT 10 1964

HELIOCENTRIC CONIC

flL 191.48 LAL -.00

RP 107.68 LAP .65

RC 191,019 GL -8.54

PLANI[TOCENTRIC CONIC

C3 Z1.988 VHL 4.646

LNCN AZNTN LNCH TJM_

90.00 0 6 29

9(3.00 15 33 5$

JO0.OO I 35 37

100.00 17 ? 31

110.00 3 I 16

liD.DO I? $8 21

DIFFERENTIAL CORRECTIONS

ro£ -._493 TRA-1.88_? ?C3-3.5202 8AU 1.0342

ROE .10|B RRA -.040| RC_ -,3|_ FAu .0_167

F0E -.1978 FRA -.1118 FC]-Z,0700 BSP 12782

B0[ .3640 8RA 1.8867 BC] 5.5849 FSP -_9

0[STANCE 418.?28

LOL 241.90 VL 26.770 GAL -?.04 AZL 91.49 HCA 205.2? SNA 128.15 ECC .21829 INC 1,4829 VI Z9.41]

LOP 87.11VP _7,808 GAP 8.67 IZP 88.6S TAL ZO?,II TAP 51.3l RCA 100.16 AP@ 156.1] v? ]5.193

GP -1J.73 ZAL 140.85 ZAP 156.74 ET$ _34.D? ZAE 132.14 ETE 189,77 ZAC 65,8_ ETC ?69.25 CLP-199.77

OLA IA.55 RAL 100.48 RA0 6567.9 V[L |1.9_7 PTH 2.13 VHP 6.581 0P4 12.36 RAP 108.07 [CC 1.]_5]

L-I TIN[ INJ LAT |NJ LCNG INJ RT A$C INJ AZNTH [NJ TIN[ PO CST TIM INJ ? LAT INJ 2 LCA, AG

?201,90 -??.65 74.T0 _8,25 96,34 0 51 31 2101,9 -26.49 66.2_

4402.3_ 6.8_ 183.81 3_1.g| 6?.42 12 ? 26 380?.5 2.94 126.95

14J4.45 -ZB.97 53.3? 3ZS.D7 97.71 ? J5 5J J814.4 -2?.60 _4._4

4170.21 7.89 16_.53 3_1o18 61.02 18 1? 1 55?0.2 3,94 198.93

2146.41 -32.44 32,_4 527,_9 101.45 3 32 3 1546.4 -30.5? 29.64

4011,01 10,87 151.63 319,55 5?.59 19 5 12 3411.0 6.90 145.??

NIO-COUR_ ExECuTION ACCURACY CI_81T 0ETERNINA TION 4CCUR4CV

SGT 4119,4 SGR _75,? SG_ 169.? ST 845,8 $R 176.8 S$ Z06.5

RR7 .783_ RRF ,8306 RT¢ ,8543 CRT -.3933 CR$ ,9A48 CST -.6239

SGe 4J57.) RZ3 ,2568 R]5 .8551 LSA 85?.5 NSA 195.4 $5A 71.8

SGI 4127,4 $G2 202.0 TNA _.55 ELI 847.5 ELZ IJ6.4 ALF 126.56

2157



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL l, 19641

LAUNEN OATE _A_ Z3 1964

MEL IQCENTRIC CONIC

RL 151,|8 LAL -.00

IP 107.65 LAP .SZ

_C 154.I16 GL -10.07

PLAN[TOC{NTRIC CONIC

C5 20.793 VHL 4._60

LNCN AZNTN LNCN TIN[

90.00 O 29 0

90,00 15 46 47

100.00 I 56 59

I00.00 17 I Z9

IIO.O0 3 ZO 12

I10.00 17 54 45

rLIGMT TII_ J4Z.O0

0ISrANC[ 424.517

LOt. 241.90 VL Z6,694 GAL -6.66 AZL 91,7Z HCA Z08.45 SNA

LOP 90.34 VP 37.762 GAP 8.89 AZP 88.48 TAL 20§.38 tAP

GP -10.35 ZAL 138.99 ZAP 158.2_ ETS 3J5.63 ZAE 13Z,20 ETE

ARRIVAL OAT[ O(t |Z 1964

IZ7.65 ECC .ZlS?O IN[ 1.723Z vl Z9.413

53.63 RCA 99,74 APO 155,57 _Z 35.202

188.55 ZAC 67.41 [TC Z68.69 CLP-460.77

DLA 12.85 RAL lOZ._0 RA0 6667.8 VEL 11.9Z4 PTH Z.12 vHP

L-I TIN[ INJ LAT _NJ LONG |NJ RT A$C INJ AZNTH INJ TIM[

1634.Z6 -17.05 69,84 3Z8.76 98,71 I lZ 54

4457,13 8.Z4 186,43 3Z3.03 62.81 17 1 4

Z350.49 -28.30 48,74 3Z8.32 100.06 Z 36 9

4Z16.13 9.36 168.11 3ZZ.4} 61.48 18 11 45

Z090. I0 -31.60 28.16 327.72 103.77 3 3_

4049.Z8 12.27 J53,71 3ZO.?O 57,84 19 Z 15

NIO-COURS£ [X£CUTION ACCURACY

SGT 4Z31.6 SGR 325.5 SG3 169.4

RRT .7fl35 RRF" .7829 RTF .8557

SG8 4Z44.J RZ3 .ZO?6 RI5 .8563

SGI 4238.? SGR 213.7 THA 3.33

olrr[RENTIAL CORRECTIONS

roe -.4346 TRA-I.8479 TC3-3.7884 6AU J.O_6b

R0[ .lJ09 RRA -.0359 RC3 -.3185 FAU .050Z?

r0E -.3435 FRA -.087Z F(3-2.093Z BSP 13286

60[ .4466 6RA 1.8481 8¢3 3.8018 FSP -550

6,448 OPA 13.56 RAP 110.45 £CC 1.342Z

PO [ST TIN INJ Z LAr iNJ Z LONG

Z034,3 -Z5.57 61.49

3857.1 4.53 J79.71

1750.5 -Z6.61 40.54

3616.4 5.48 161.47

1490,1 -Z9.38 19.65

3449.3 7,94 147.30

OR61T O£TERMINATI_ ACCURACY

ST 903.2 SR 140.3 $S 243.3

ERr -,3139 CR$ .9658 CST -.67ZZ

LSA 973.7 N$A 2]1.4 SSA ZI.6

[LJ 90#.1 [LZ 4ZO.O ALF 175.56

LAUNCN OAT[ NAt Z3 1964 FLJGMT TINt 144.00 ARRIVAL OATE Q(T 14 4964

0ISTANC[ 430.305H[L[O([NTR|C COIq|C

RL I51.46 LAL -.00

RP 107.65 LAP 1.0|

RE 1_6.167 GL -II.3_

PLAN[TOCENTRJE CC_IIC

C3 ZO.OZ8 VHL 4.473 OLA

LNCH AZMTH LNCN 7;N( L-Z rlN( INJ LAY

90.00 O 49 51 Z374.17 -26.36

90.00 15 42 4 4499,Z9 9.54

100.00 Z 16 54 Z193,4Z -Z7.35

I00.00 16 5? AZ 4_5S.31 10.AZ

JJO.O0 3 38 4 Z_39.41 -30.72

JlO.O0 J7 53 ! 4082.05 13,45

OJFrERENT|AL CCI_R(CTZ_I

TOE -.45Z3 7RA-|.?3#f T¢3-3.8891 6AU 1.0473

ROE .1Z61 RRA -.014_ RC3 -.3'091 fau .04620

rO£ -.315] FRA .0046 ¥C3-1.9973 85P JZ363

80[ .4696 8RA 1.7386 8C3 3.9113 FSP -445

LOL 14|.90 VL 26.620 GAL -6.Z8 AZL 91.91 HCA ZI|.69 SNA 1Z?.17 [CO .ZI�Z6 INC 1.9|45 vl 29.415

LOP 93.37 yP 37o717 GAP 9.11 AZP 88,3? TAL 203.63 TAP 53.32 RCA 99.28 APO 155.05 vZ 35.111

GP -9,15 ZAL 136.ZS ZAP 1_9.6I ETS 356,81 ZAE Iq?,_Z [TE 187,60 ZAC 68.6_ _TC Z_6,13 CLP-161,74

11.33 RAL |04.43 RA0 65_?,6 VEL 11.89_ PTH Z.|_ vHP 6.3_3 0PA 14.43 RAP 11Z.83 £CC 1.5196

JNJ LONG ]NJ RT ASC ]NJ AZNTH JNJ TIME I:_ CST TIM INJ Z LAT JNJ _ LONG

65,58 329.4? 100,74 I 3Z 45 1974.2 -24.61 57.39

188.84 324.44 63.ZJ 16 57 4 3899.5 5.87 162.00

44,66 3Z�.ZO 10Z°08 Z 53 7 1693.4 -Z5.6] 56.40

170,33 323.87 61,89 18 8 37 3655.3 6.78 163,64

24.47 32_,30 I05,79 4 IZ 4 1439.• -ZB.Z5 16.J_

153.3Z 3ZZ.ZJ 38,Z7 19 J 3 348Z.! 9.16 449.05

MI0-COUR_I[ [x[CuTION ACCuRACy C_6IT 0£ T[RMINATIC_I ACCUR4CY

$GT 4Z03.Z SC.R 32Z.0 SG3 158.6 ST 900.0 SR 161.9 S$ Z36.8

RRT .6978 RRF .72_0 RTr .8361 CRT -.5911 CR3 .9625 [ST -.6497

$G8 4213.6 R23 .1905 R13 .8387 LSA 919.2 NSA 216.6 554 Z3.1

$G1 4209.3 SGZ 230.3 THA 3.07 EL| 9D9.2 ELZ 1_9.9 ALF 175._0

LAUNCH 0ATE NAY 15 1964 FLIGHT T|N[ 146.00 •RRAVaL C4t£ OCt 46 1964

HELI C_ENIRIC CONIC

RL J91,46 LAL -.O0

RP 107.60 LAP 1.19

RC 156.Z6] GL -12.56

PLAN[ TO_[NTRI_ _OIkil_

C] J9,306 VNL 4.]94

LNC_ AZMTH LN_H _]M_

90.00 1 9 45

90.00 I] ]9 3

JO0.O0 Z 36 0

100.00 16 55 30

140.00 3 55 Z3

|J0.O0 17 5Z 36

_ISTANC[ 436.074

LOt. Z•l.90 VL Z6.546 GAL -5.g8 AZL 92.07 HCA Z14.93 $N4 JZ6.69 ECC ,Z1998 IN[ 2.07]6 v4 29.413

LOP 96.81 vP 37.673 GAP 9.33 4ZP 88.30 fAL _01.88 TAP 56._1 RCA 9_._Z APO 154.96 VZ 35.Z]8

GP -8.36 ZAL |_5,84 ZAP 160.85 ITS 537.68 ZA[ I5Z,ZZ [T[ 186,8Z ZAC 69,76 [TC 267.57 CLP-16Z,?O

OL4 9.93 RAL 106.54 RAG 6]67.8 V[L 11,861PTH Z.lO VHP 6.607 _P4 15.05 RAP 115.25 ECC 1.5478

_-I TIN_ INJ LAT |NJ LONG INJ RT AS[ |NJ AZNT_ ZNJ TIN_ PO CST TIN INJ _ LAT INJ _ LONG

Z519.18 -25.61 61.73 330.38 lOZ.5_ ] 51 44 1919.Z -_3.62 5_.6Z

4536.91 10.69 191.01 3Z6.01 65.6Z 16 54 •0 3936.9 7.06 46•._L

ZZ4|.OZ -Z6.75 •0.9? 330.08 103.86 3 13 21 1641.0 -Z4.96 3_,64

4Z90.30 If.?• I7Z.33 5Z5.46 62.31 16 ? 0 3690.3 7.94 165.60

199Z.60 -29.80 Z1.13 329.11 107.57 4 Z8 36 159Z,6 -ZT.11 IZ.98

• J11.49 I4.50 157.|6 323.86 5_.70 |9 1 7 5_11,5 40.Z9 150.64

DIFFER[NTIAL CC_RR[CTIONS MIO-CCURSE ExECUTIC_¢ ACCUR4Cv @RSIT C[T[RN|NATIC_I ACCURACY

roe -.5486 TRA-I.7023 TC]-•.|SlZ BAU 1.0825 SGT 4369.4 SGR 330._ SG3 16Z,J 5T 990,3 SR 172.5 S] 2_5.4

R0[ .1320 RRA -,0Z06 RE3 -.3200 rAU .04590 RRT .6723 RRr .6813 RTF .8491 CRT -.6827 CRS .9869 CSt -.72Z5

rOE -,_806 PRA ,0143 r¢3-Z.O58Z 66P 13450 SG6 4381.9 RZ3 ,146_ RI3 ,8•95 L$4 1019,9 NS4 Z26,J SSA 2_,7

BD[ .]6•2 BRA J.TOZ• BE3 4.1935 rsP -503 SGI 4373.1 $GZ Z4•.6 THA Z.�Z ELI 997.4 ELZ 1Z5.1 aLP 173.1Z

LAUNCN OAT[ NAY Z3 1964 PLIGHT TIN( 148.00 ARRJv•L GATE C',Cr 18 4964

HELIC_CENTRIC C_IC 0I$T_NC[ 441.6_6

RL 151.•6 LAL -.00 LOL Z•I.90 VL 26.473 GAL -5.48 AZL 9Z,Zl He4 218.17 $NA IZ6.ZZ [CO .ZZ086 _NC Z.Z09I vl _9.41]

RP 107.56 LAP 1.31 LOP 100.03 VP 37.6Z8 GAP 9.56 _ZP 88.Z6 TAL Z00.13 rAP 58._9 RCA 9_,35 APO 114.10 VZ 35,ZZ6

RC I(_0.5J• GL -I3.61 GP -?._Z ZAL 131.32 ZAP 161.99 (f$ 338.30 ZA[ J5Z.2Z [TE 186.19 ZAC 70,70 [TC 267.01 CLP-165.64

PLANA[TOC(NTRIC CONJ[

C5 18.6_8 VHL 6,316 OLA 6.59 RAL 108.?? RAO 6567.8 VEL 11,833 PTH Z.10 VHP 6.697 _PA 19.4_ RAP 417,70 [CC 1,3066

LNCH AZMTN LN(ff TIM( L-J Tll4_ JNJ LAT _NJ LONG INJ R7 A$C ]NJ AZNTH INJ 7|ME PO C$T TIM JNJ _ LAT INJ _ LONG

90.00 1 Z9 J6 Z467.33 -_4.79 58.15 331.48 10•.]4 Z 1_ Z5 1867.3 -ZZ.60 _0.16

90.00 15 37 17 4571.86 ]1.74 J93.04 3Z?.74 64.05 16 33 Z9 397],9 6,15 186.19

100.00 Z 5• 49 Z191.5J -29.90 3?.34 331.16 J03.47 3 31ZO 1591,5 -23.5_ Z9._5

100.00 16 _A Z8 4322,9] 12.76 1?4.Z1 317.12 6Z.74 18 6 30 3712o9 9.01 167.•5

IJ0.00 • IZ 34 1948.17 -_8.85 18,03 330.1Z J09.18 • 45 Z ]348o_ -25.96 J0.04

IJO.O0 17 53 ]] 4J39o01 15.47 158,7J }15.67 59.J3 19 Z J0 3539.0 JJ.Z6 J$Z,4]

OIF¢[R[NTIAL CCIRR[CTI_NS NI0-COURS[ £_[CUTION ACCuRAC_ OR61r 0[TERMINATION ACCURACY

?DE -.6J|9 7RA-J,6Z4Z T_3-4.4078 8AU 1,1[107 $GT 4460.0 $C_ 33?.6 $63 160,1 ST J04_._ SR 186.6 $$ 34J.3

ROE .1403 RRA o.OIZ? R¢3 -.3136 FAU .044|9 RRT .6)44 RRF .6351RTF .8496 CRT -.7511 CR$ .9695 [ST -.7594

rD[ -.4030 FRA .053? FC5-Z.OS36 8SP 13768 968 447_.? RZ3 .J_19 R|3 ,8500 LSA 1066,1 MS4 _9.1 $64 _.1

60[ .62?6 8RA 1.6143 6C3 4.4198 FSP -500 $GI 4465.J $GZ Z00.7 TH4 Z.76 _L| 405_,6 EL_ J_Z.I 4LF 17Z.Z9

_138



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0ArC NA_ 25 J964 FLIGMf T|N[ |50.00 ARR|VA_. CAIr£ @Cr ZO 1964

H{L]C_ENTR]C CC_I]C

RL 15].48 LAL -.00

RP 107.56 LAP 1.54

gC ]62.548 GL -I4.57

PLANETOCENTRJC CCINIC

C3 17.996 VHL 4.24Z

LNCH 4ZNTH LNCH T]N_

90.00 I 4# 49

90.00 1) 3G 29

JDO.DO } I3 3B

]OO.O0 I6 54 20

ZJO.O0 4 29 5Z

110.00 ]? 54 35

0]FFERENT|AL CCMR[CTIONS

TD[ -.6719 TRA-].5329 TC5-4,65Z1 BAU l.l|/)

R0[ .148Z RRA -.0037 RC3 -.))IS rAu .04239

FO[ -.4Z04 FRA .0949 FC$-Z,O)9) 6SP 14062

eO[ .6880 BRA ],55Z9 8C3 4.6440 FSP -494

OLSTANCE 447.59]

LOt. 241.90 VL Z6.401 GAL -5.06 AZL 92.33 HCA ZZ].4l SMA 125.77 [CC .2Z19Z INC 2.3263 VI 29.4|3

LOP IO).ZB VP )7.584 GAP 9,79 AZP 88.25 TAL 19836 TAP 59.77 RCA 97,86 APO 155.68 VZ )$.Z5Z

GP -7.00 ZAL ]28.69 ZAP ]65.07 ITS 538.7| ZA[ |32,Z3 [rE ]85,67 ZAC 71,55 £TC 266.45 CLP-164.55

OLA 1.30 RAL lll.]l RAD 6567.7 V[L 11.806 PTH 2,09 VHP 6,795 CP4 15,75 RAP 120.]? [CC I,Z962

k-] TIME IN] LAT IN] L(_G IN] RT ASC INJ AZMTH IN] TIME P_ CST TIN IN] Z LAT IN] 2 LC_NG

24|7°59 -25,92 )4.77 53_,79 105.62 2 29 5 ]BI?.6 -Z]._5 46,90

4605,44 12,75 195,0] 329.65 64.i9 |6 55 |4 4005.4 9.19 1_B.11

2143.95 -24.99 34.30 332.43 J06,95 5 49 22 1544.0 -22.43 26.43

4354.31 ]).7) 176.03 )Z_._4 63,J9 ]8 6 54 3754'.3 I0.03 169.21

|905,}8 -27.66 15.09 351.55 110,66 5 l )7 ])05.4 -24.79 _.Z_

4165.65 ]6,39 160.ZZ _Z?.6A $9.57 ]9 4 I )565.6 12.Z3 155,58

MID-COURSE IX[CUT]ON ACCURACY ORBIT 0[TERM]NATZO61 ACCURACY

$GT 4_4|,$ 3GR )45.) SG5 ]57.7 ST |1OB._ SR 200,) SS _35.4

RRI ,5960 RRF .5908 RIF .8498 CRT -,B089 CRS .9893 CST -.?845

SGe 4554.6 R25 .1027 RI) .8501 LSA 1]52,9 HSA 228.8 SSA 23.8

SG] 4546.2 3GZ Z77.0 THA 2.60 ELI 11Z0.? [kZ 116.5 ALF 171,$9

LAUNCH OAr[ NAY Z5 ]964 _LIG_IT T|_ 1$Z.0O ARRIVAL DArE OCT ZZ J964

MEL]OCENTR|C COliC

RL 151,4B LAL -.DO

RP J07.54 LAP J,Tl

RC |64.366 GL -]5.46

PLANIErO(ENTRIC CON|C

C3 ]?.418 V_L 4.]?)

LNCM AZNTH LNCH T£e4_

90.00 Z e 30

90.00 ]5 56 Z6

100.00 ) 52 41

IO0.O0 16 54 56

]|0.00 4 47 Z7

110.00 ;7 56 59

O]FF[R[NTIAL CORR[CT|ONS

rD£ -.1332 TRA-I.431? TC3-4.8571 BAU 1.1537

R0[ ,1553 RRA ,0059 RC3 -.3377 rAU .04063

FOE -.4362 FRA oj349 rC3-2.0194 B$P J4334

BD{ °749) BR4 ].43J8 Be3 4.8f_8 rSP -487

0ISTANCE 4_3o334

LOL 24Jo90 VL 26.350 &AL -4.63 AZL 9Z.43 HCA 224.65 .T_AA 126.33 [CC ,ZZ$J) |NC 2.A294 vl 29.413

LOP J06,53 VP 37.540 G_P JO.OZ AZP 88,Z7 7AL 196.59 TAP 61.24 RCA 97,36 APO ]53.29 vE 35.23#

6P -6.45 ZAL 1Z5,95 ZAP |64.J0 [T$ 538.92 ZAE |_._ [7£ Ie$,Z) ZAC 72.33 _T( 265.89 CLP-|65.45

OLA e,01RAL 115,58 RA0 6567,7 V[L ||.781PTH _,08 VHP 6.69) OPA ]5.68 RAP ]22.65 ECC ].2867

L-| rlfrA[ |NJ LAT |NJ LONG |NJ RT ASC |NJ A_TH |NJ TIN[ PO CST TIN |NJ Z LAT IN] 2 LONG

2569,26 -Z).00 51.5Z $$4.Z8 106.99 Z 47 59 ]169.) -Z0,45 43.78

46)8.60 15.69 196.96 331.73 GA.9? 16 55 45 40)8.6 1O.2l 190.02

2097.?0 -24.04 31.19 $33.91 109.32 4 7 39 1497._'t -Z].3] 23.46

4585.39 14.68 177,96 331.24 63.67 ]6 6 1 )785.4 11,03 170.97

1663.71 -26.82 1_.29 33_,78 1l_.05 5 18 )1 IZ65.7 -Z3.60 4,62

4192.15 17.30 161.73 $Z9.?9 60.05 19 6 31 3592.1 13.1_ I55.04

MID-{OURS] [X[CUTION ACCURACY ORBIT DET[RNINATION ACCURACY

_GT 4621.2 SC,R 3_).5 553 J$5.4 ST 1114.6 SR 2]3.3 SS )59.6

RRT .5584 RR1 r .5490 RTF .B505 ERr -.B579 CR$ .9870 CSr -.6122

SGB 4634.8 RZ3 .0870 R|3 .8507 L$_ 1225.9 WSA 226.) SSA 24.5

SGJ 46Z5,5 362 Z93.0 rHA 2.46 ELl 1188.9 £_2 I08,3 ALF I71.07

LAUNCH oArE MAY 25 1964 FLIGHT TINI£ 154.00 ARRIVAL OATE OCT 24 196_

HELIOCENTRIC CONIC

RL 151.48 LAL -.00

_P ]07.)Z LAP ].B?

RC 166,367 GL -]6,_8

PCANErOCENTRIC CONIC

c) 16,900 VHL 4.ill

LNCH AZNTH LNCH r/ME

90.00 Z Z6 )4

90.00 15 37 ]

1O0,00 3 52 8

100.00 16 56 8

1]0.00 5 5 29

110.00 17 )9 17

DIFFERENTIAL CORRECTIONS

roe -.7968 TR_-l.32'01 TC3-5.0774 6AU 1.1498

ROE ,1616 RRA o0|61 RC} -.3435 rAU .05889

rO£ -.4505 rRA .]743 FC)-].ggZ) 9SP 14595

BOE ,_130 BRA 1.3202 BC3 5,0990 FSP -40_

0ISTANC[ A59.065

LOt. 24].90 VL Z6.Z60 GAL -4.19 AZL 92.52 MCA 227.90 SNA 124.89 [CO .22456 ]NC 2.5214 VI 29.t15

LOP J09.77 vP 37.496 G_P |0.26 AZP 98,31 TAL ]94.9| TAP 6Z.7] RCA 96.6) APO ]5Z.94 VZ 35,244

GP -e. O3 ZAL JZ3.06 ZAP |65.07 _Y$ }38.96 ZA[ 1)Z._5 [/[ ]8A.86 ZAC 73,C) ETC 265,35 £LP-166._2

DLA 4.73 RAL I16.17 RAO $567.7 VEL 11.759 PTH _.08 VHP 6.999 OPA l),89 RAP /25,14 ECC 1.278]

L-E TIN| ]NJ LAr |NJ LONG |NJ R7 ASC |NJ AZNTH |NJ rJN_ PO CST TIM IN] Z LAr IN] 2 LONG

Z$Z1,69 -ZZ,OZ 48.40 ))5,96 106.Z7 ) r 16 1721.9 -19.)Z 40.76

4672,03 |4,65 198.96 )54.0] 65,49 16 54 53 4012.0 I|.ZZ 191.96

205Z.55 -25.04 28.20 5)5.60 109.60 4 26 20 1452.4 -20.15 20.59

4416.79 15.62 179.71 553.54 64.19 18 9 45 5916,8 12.0Z 172,77

I82Z.62 -25.75 9.60 ))4.45 |]),)0 5 }5 51 122Z.8 -22.38 2.07

4Z19.09 ]8.ZI 163.Z9 352.12 _0.56 19 9 36 $619,! ]4,15 156,55

NID-C(_JR_[ [X[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4697.7 SG41 $62.0 SG3 153.0 ST 1247.) SR 225.6 S) _83.4

RRT ,5219 RRF .5095 RTF ,6515 CRT -.89B9 CR5 .9826 CST -._382

SG6 4711.7 R25 ,074_ RJ) ,6517 LSA 1505,6 NSA 219,B SSA 25.3

$61 470J,5 SGZ 306.5 THA Z.3] ELI |26)°7 EL2 97.6 ALF 170.71

LAUNC_ DATE _AY 23 J964 FL]_T TIN_ J56.00 ARRIVAL OAfE OCT 26 I964

_£LI(XENTRIC CONIC

RL 151,4_ LAL -,00

RP I07.51 LAP 2.05

RC 168.551 GL -]7.03

PLAN_T(_ENTRIC CONIC

C3 _6.448 VHL 4.036

LNCH AZNTff LNCH T]NI[

90.00 Z 49 7

90.00 15 _B •

]00.00 4 ]2 4

100,00 16 57 )Z

110,00 5 23 59

I]0.00 16 2 26

D|¥F£R£NT|AL CORR£CT|ON$

_OE -.860_ TRA-J.J956 TC3-5.28J9 BAU ],1640

RO[ .1676 RRA ,0269 RC3 -.34?8 F4U .03?09

FO_ -,462_ FRA .2])2 r(3-1.95_4 8_P |478?

eo£ .ez?o 6RA 1.]959 8C3 5._934 rsP -471

0|$rAN([ 464.?84

LOL ZAI.90 VL 26.192 GAL -3.?4 AZL 92.£0 HCA 25|.|4 _A |ZA.47 Ice .Z2617 INC 2.6044 Vl 29.41_

LOP ]13.0] VP $7,452 GAP 10.$0 AZP 89.)7 TAL 195.05 TAP 64.17 RCA 96.52 APO 152.62 V2 36.248

GP -5.65 ZAk 120.06 ZAP 166,01 ITS $38.85 ZAE 132._7 £T[ 184.54 ZAC 75,75 [TC 264.78 CLP-167,]_

OLA 3.43 RAL ]|8._8 RAO 656?.7 V[L 1|.740 PTH _.07 VHP 7.109 DPA ]5.60 RAP I27.64 £CC 1,2707

L-1 Y|l,q[ IN] LAT IN] LONG |NJ RT A$C IN] AZNTH |NJ T|NE PO CST TIN |NJ Z LAT IN] 2 LONG

2275.Z0 -ZO.99 45.)6 337.90 ]09,45 ) _7 ) 1675.Z -IB.]5 37.94

4706.29 15.60 20].0] 336.49 66.07 16 56 54 4106.5 ]2.24 195.95

Z007.66 -Z|,99 25.29 )$?.5] 110.78 4 45 32 1407.7 -]8.96 ]7.B0

4449.05 16.57 181.64 3)6.05 64.76 |9 12 1 $849,1 ]_.05 174.64

]762.55 -24.64 ?.DO 536.30 |14.48 5 53 42 1182.5 -21.|3 359.6]

4246o92 J9,15 J64,93 334,66 6J.|2 |9 J3 J) )646.9 15,J3 ]59.09

M|O-C(X,'R_ EX£CuT|ON A(CURAC7 ORBIT 0ET[RW]NArJON ACCURACY

$67 4764.! $GR 370.3 $63 150.3 ST 1324.] SR 237.Z $S A06.0

RR7 ,4854 RRF ,47J6 RTF .852_ CRT -,95J8 CRS .9768 CST -,8615

$68 47?9.5 R23 .0641R|3 .852) LSA 1386.8 WSA ZIE.O SSA 26.]

$GI 4?6?.5 $GZ )_3.$ THA _,J7 ELI ]342.5 ELZ 84.9 ALF J70,49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 04rr N4V 15 [964 FLIGHT T|NE 158,00 ARRiVJL OAT[ OCT 28 J964

HELIOCENY_[C ¢_lC 0;STANC[ 470.48')

RT- |51.48 LAL -.00 LO/. 241.90 VL 26.;14 GAt. -3.Z6 AZt. 9Z.68 HCA 234.39 }NA 1Z4.06 ECC .ZZ1'99 ;NC 2.6802 VJ 29.4J3

RP |07,50 LAP 2,[8 LOP [J6,26 VP 37,408 GAP [0,25 4ZP 88,44 T4L 19|.Z5 T4P 65,64 RCA 95,7? 4PO [SZ,34 v; 35.Z5Z

RC 270,3[6 GT- -[7,71 GP -5,3J ZAL |[6,96 ZAP J66,9J trT$ 338,54 ZA[ [32,30 _Tt r 184o26 Z4C 74,}8 £TC 264.2) CT-P-168.0Z

PT-AN_r. TO(ENTR|C C(_JC

C3 16,069 YHt. 4.00,) 0_.A Z,IZ R&t. IZ1,73 RAD 656T.6 V_'L 11,7Z4 PTH 2.0T VHP 7.Z15 0PA 15.61 R4P 130.15 [CC 1.Z645

LNCH AZNTH LNCH T|ME t--1 TZNE IN[ L4T |NJ LONG IN[ RT AS( IN[ AZNTH IN[ TIME PO C}T TJN |NJ 2 t-4T |NJ 2 T-ONG

90.00 3 10 15 2229,08 -19.92 41.40 340.05 110.55 5 47 24 J6Z9.1 *]6,94 34,99

90,00 15 59 42 4741,77 16,57 Z03,17 339,19 66,71 16 58 44 4J41,B 15,28 196.04

COO,D0 4 32 35 [665,53 -20,89 22,4? 559,64 1[;,88 5 5 IB [365,5 -12,74 15.09

100.00 [7 0 3 4482.55 17.53 183.67 338.25 65.39 18 14 46 5882.6 14.06 176.59

110,00 5 45 5 J742.84 -13,50 4.4# 338.4J [;5.5? 6 [Z 8 [142.8 -]9.86 557.25

JJO,O0 16 6 Z 4276,0[ 20,08 166,65 337,4J 61,23 19 J? 18 3676,0 16,[4 159,24

OJrFER[NTIAT- CORRECTIONS N|0oCCURS[ EXE[UTZON ACCURACY OR8|T 0[T[RNJNATIO_ 4CCURACY

TOE -.9514 TAA-i,0650 TC5-5,4280 8AU 1,|792 }GT 4634,4 SGR 5?8.5 SG3 148.0 ST [4J 3.4 SR Z4T.B S$ 450,1

ROE ,1729 RRA .0_80 RC3 -,)51[ FAu ,03542 RRT ,4307 RRF ,4360 RTF ,_540 CRT -,9574 CRS ,9698 C}T -,8832

FOE -,4749 FRA .2552 F(5-1._082 8SP ;5042 SGB 4849,_ 823 .055_ RJ3 ._541 T-$A 1484.0 N6A 202.8 $SA Z?.O

BO[ .9425 8RA 1.0657 8C3 5.4897 FSP -466 SGi 4837.5 SGZ 332.6 THA Z.03 [t.I [435.Z Et.2 ?0.6 4LF 120.45

LAUNCH 04T[ MAt Z5 1864 FLIGHT Til,_ 160.00 ARR[vAt. 0ATE OCT 30 1964

HELZOCENTRI( C(_NZC

RL 151.46 LAL -,00

NP [02.49 LAP Z.3Z

RC 172,263 Gt. -J8,53

Pt.AN(TOCENTRJC CONZC

(5 [5,7TO VML 5,921

T-NCH AZMTH LNCH T|M_

90,00 3 J2 0

90,00 15 41 4[

COO.DO 4 55 42

IOD,O0 [7 2 40

[10.00 6 Z 47

1[O,00 18 JO 4

0JSTANC[ 476.J78

T-(X. Z4].90 Vt. 28,057 GAL -2.80 aZL 9Z.75 HCA 237.63 }MA 123.63 ECC .23002

LOP |$9,50 VP 37,364 GAP |1,01 AZP 86,53 TAL 159.46 TAP 6?,10 RCA 95,Z1

GP -5,02 ZAL 113,70 ZAP 167,78 [?$ 338.08 ZAE 132.34 £T[ 184.02 ZAC 75,0[

DLA .79 RAL |24.70 RA0 6567.6 VEL 11.7|J PTH 2,06 VHP ?.347 DPA [5.35

L-_ T|MIE IN[ LAT IN[ LONG IN[ RT ASC |NJ AZMTH |NJ ?|ME PC) C5_ TiM

218_,54 -18,80 39,5_ 54_,43 J||.57 4 8 24 1583,5

4??8,80 17,56 205,44 342,|2 67,42 |7 J ZO 4126.8

1919,98 -19,76 19,7_ 342,02 J]2,89 5 2_ 42 J3ZO.O

4517,39 18,51 |83,81 341,69 66,10 |8 17 56 3912,6

1703,24 -22,35 2.05 340.75 116.58 6 51 |1 |103.7

4306.59 21,05 J68.49 340.38 62,4_ |9 ZJ 51 3?06.6

O]FFERENTZAL CCI_RECTZC_I$

TOE-],OO6? TRA -,9197 TC3-5,6495 8AU 1,J934

flOE .1778 RRA .0495 RC5 -,3521FAU .03574

FOE -,4824 FRA .2918 rC5-1,852| 83P ]5Z88

80[ 1,0222 884 ,9210 8C5 5,$_05 F}P -459

NX0-C(_JR$E EXECUTION ACCURACY

$GT 4899,4 SGR 386.| SG5 ;45.5

RRT .4163 RRF .4013 RTF .8561

$58 4914.6 RZ3 .047_ 813 .8562

SG| 4902,0 SG2 350,9 THA J,89

/NC 2.750; V| 29.4J3

AP_ 152.[0 VZ 55,255

ETC 263.69 CT-P-]68,84

RAP 132,66 ECC 1.2595

JNJ 2 LAI IN[ Z LOING

-]5021 32.12

[4.34 ]98.14

-[6.49 |Z.46

15,12 178.65

-18,56 554.92

J7,]9 161.48

ORSJ? DETERMINATION ACCURAC_

ST |5J2.0 SR 257,6 _S 454.4

CRT -.9752 CRS .9618 CST -.9027

L$A 1587,? M_A |92.B 5SA _7.8

EL[ J53_,? Et.Z 55.7 ALF J?O.55

L4UMCM 04T[ N4Y 25 1964

HELI(X[NTRI{ CONIC

RL 151.48 LAL -.O0

RP JO?,4B LAP 2.46

RC 174,190 GL -18.87

PLANE_OCENTR|C CONIC

C5 15,560 _HL 5.945

T-N[N 4ZMTH T-N(M TIM[

90,00 3 54 25

90,OO |5 44 4

100,O0 5 15 22

IO0,O0 l? 5 40

110,00 6 25 6

[|O,O0 |8 [4 3|

_T-[GHT TIN| JGZ.O0 ARRIVAL CATE NOV 1 1964

C|STANCE 481.651

t.O(. 241.90 VL 25.991 GAL -2.31 AZL 92.62 HCA 240.68 SNA 123.26 ECC .Z3229

LOP |22,25 VP 32,_21 GAP ]1,27 AZP 66,63 TAT- ]67,68 TAP 66,56 RC& 94,65

GP -4,76 Z4L |JO,}2 ZAP 168,62 ET5 337,44 ZAE 13Z,58 ET[ 183,81 Z4C 75.65

INC Z.8J5| v] 29.415

4PO J5J.89 v; 55.257

[TC 263.16 CLP-169.65

Ot-A -.56 gAL 12?,81RA0 656?.6 VEL 11.702 PTH Z.06 VHP 7.415 0PA |5,0| RAP |35.16 £CC [.2561

t.-| T_M[ JNJ LAT ]NJ LONG IN[ it A6C _NJ AZMTH [NJ TIM[ PO CST TIM [NJ 2 LAT IN[ 2 LONG

2]38,66 -|7,66 56,73 345,06 112,50 4 50 I 1556,7 -J4.4_ 29,52

48;7,59 18,55 207,85 343,Z9 68,_2 ]7 4 Zl 42J7,6 15,45 200.57

|8??.12 -|8.61 17.07 _44.65 1;3,83 5 46 45 |277.1 -[5.23 _.91

4554,37 19.51 188.08 344.87 66.69 18 21 35 3954,4 16,21 180.64

1665,_8 -21,14 359,?0 343,34 117,51 6 50 51 |065,4 -17,29 552.69

4_38.87 22.06 120.45 343.60 63.20 J9 26 50 3?38.9 J8,28 165.55

OIFFER[NTIAt. CCWRECTJON$ MiD-C(XJRS[ EXECUTION ACCUR4CY C_81T DETERMIN4TION ACCUR4C_

T0[-[,06_2 T_A -,26_5 TC_-_.?_6_ _AU |,202_ SGT 4_64.? 6rv(_ 3_,_ SG3 |43._ ST 1621.4 SR 266,? $5 479.[

RO[ ,1826 RRA ,0602 RC3 -,3508 _AU ,05215 RRT ,38_0 RRF ,3681RTF ,859| CRT -,9824 CRS ,9552 CST -.9199

FOE -,900Z FRA ,3288 r(3-1,7890 8SP 155|5 SG8 4980,2 RZ3 ,0403 R13 ,8592 L54 1201,6 MS4 [82,6 $S4 _8,5

_O[ |,|034 6RA ,7689 8(3 5,8068 FSP -454 SGJ 496?,0 SG2 363,2 ?HA J,75 EL| [642.6 EL2 41.6 4LF J70,27

L4UNCH OATE HAY Z3 1_64 FLZGHT TZM[ 164,00 4RRIV4L OAT| NOV 5 ]964

HELIO¢|NTR|C CONIC

• L 151.48 LAL -.00

RP 107.48 LAP 2.59

RC ]78.098 GT- -19,32

Pt.ANI[TOCEN?RIC CON|C

(3 |5,446 VHL 5,930

LNCH AZMTH t.NCH TIl, q[

90,OO 4 12 22

90,00 J5 46 48

lO0.O0 5 52 49

[OO,OO 17 9 2

[IO,OO 6 44 0

]lO.O0 ]8 19 21

OIFFERENT|A_ C(_RRECTIONS

TOE-I.|?J5 TRA -,5988 TC3-5.8962 8AU 1,2196

RO( ,|826 RRA .0223 RC3 -.5460 FAU .03041

rOE -.SJOl rRa ,362g FC3-1.7028 BSP 15651

80E [,1862 SEA ,6052 8C3 5,_064 FSP -444

01STANCE 487,506

LOL Z41,90 VL 23,926 G_L -1,80 AZL 92.88 HCA 244,13 SNA 122,88 ECC ,234?9 INC 2,8762 V! 29,413

t.OP 126,O0 VP 37,217 GAP 11,54 AZP 88,74 TAL 18S,89 TAP ?0,01RCA 94,03 APO 151,73 v; 35.259

GP -4,5) ZAL 106,82 ZAP 169,44 ETS 336,61ZAE ]3Z,43 [T[ 183,6| ZAC 76,24 ETC 262,64 CLP-170.45

0_4 -1,9_ RAL 131,03 RAO 6_67,6 VEL 11,697 PTH _,06 VHP ?,610 0PA 14,60 RAP J32,66 ECC 1.2542

k-| T|V4[ IN[ LAT IN[ LON_ |NJ RT ASC IN[ AZMTH IN[ T|ME PC) CST TIM |NJ Z LAT IN[ 2 LONG

2094,86 -16,49 34,03 342,94 113.35 4 52 I? 1494,7 -J_.19 26,91

4858,28 |9,56 210,4J 348,?0 69,11 |7 ? 46 4258,3 ]6,55 ZO5,04

1835,|? -17,43 |4,5J 34?,50 ||4,62 6 8 24 1235,2 -J5,96 ?.44

4593.01 Z0,52 190.50 34_._[0 6?,?? ]8 25 35 3993.0 17.33 163.16

J627,99 -19,95 35?,46 346,17 |18,35 ? || 8 1028,0 -16,00 350.56

43?2.95 23,09 122,56 34?,06 64,06 J9 32 |4 3??3,0 |9,4] |65.55

MIO-C_URS[ EItJECuTI(5N ACCURACY _8|T DE ?ERNINA TIOlq ACCURACY

$GT 30;5.8 }GR 399.9 $63 140,5 }T |733.J $R 2?5.5 $S 50J,0

RRT ,_495 RRF ,3356 RTr ,8612 CRT -,9953 CRS .943_ CST -.93_9

868 S03|,? R23 ,0351RJ3 ,8613 LSA 18|6,6 NSA 123.0 $$4 29.2

|G! 5017.7 $G2 3?4.5 ?HA J.6J ELJ |?54.6 [LZ 31.5 ALr |?].07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19641

LAUNCH OAT( NAY Z3 1964 FLIGHT TIME i66.00

HELIOCENTRIC CCe41C DISTAHCE 493.139

It 151.48 LAL -.00 LC¢ Z41.90 VL 25.86Z GAL -I.ZT AZL 92.93 HCA Z47,38 SNA

RP IO?.47 LAP Z,TI LOP LZ�.Z5 VP 37.234 CAP 11.83 AZP 88.87 TAL 184.10 TAP

RC 177.986 GL -19.68 GP -4.3Z ZAL 10).Zl ZAP i?0,Z3 (TS 335,$7 ZA( 132.49 (T(

PLAN_TO(ENTRIC C(_41C

C3 15.438 VHL 3.929 DLA -3.}0 RAL 134.57 RAO 6567,6 V(L 11,697 PTH 2.06 VHP

LN(H AZNTH LMCH TIN( L-| TIM( |NJ LAT

90.00 4 40 35 203J.83 -I$.}2

90,00 IS 49 3Z 4900.89 Z0.57

I00,00 6 0 43 1794.41 -I6,ZG

IO0.O0 |7 IZ 45 4633.54 Z|,54

110.00 ? 5 Z$ 1591.86 -18.77

JJOoDO ID 24 33 4408.86 24.J4

DIFFERENTIAL CCI_R(CT|(_4S

rOE-1.2638 TRA -.4265 FC$-S.9619 8AU 1.Z315

RD( .19Z8 RRA ,0836 RE3 -.3384 FAU .0Z893

gO( -,$ZZ5 fiR& .4044 FC3-I.6ZZ] BSP 13893

eO( I,2764 _A ,43|7 6C) _.9713 FSP -440

LAUNCH OA?E MAY 23 |964

ARRIVAL DAlE NOV _ 1964

122.50 (CC .Z3756 INC 2,9340 vl 29,413

71,47 RCA 93.40 APO 151.60 v2 36,260

165,44 ZAC 76.83 [TC Z6Z.13 CLP-171.23

7.751 OPA |4,13 RAP 140.16 (CC 1.2S41

INJ LC_IG |NJ RT AsC |NJ AZNTH INJ TIME PO CST TIH INJ Z LAT |NJ Z LONG

31.43 351,07 JI4.IJ 3 15 6 I451,# -11.93 24,39

ZI3.I3 33Z.56 70.10 17 11 33 4300.9 17.67 Z05,65

12.05 350.61 11S.45 6 30 37 1194.4 -12.70 5.07

|95.08 351.97 68,76 18 29 59 4033.5 18.47 185,64

355.32 349.26 119.11 7 31 ST 991.9 -14.74 348.52

J74.82 350.77 65,03 19 38 1 3806,9 20.5? 167o49

M|0-COUR$C (XECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 50?2.3 $GR 405.? SG3 I38.I ST 1857,6 SR 283,6 SS 524.6

RRT .3lf_ RtQf" °3035 RTF .8648 CRT -,9942 CRS .9337 CST -.9463

S&O 5088.5 R23 .0205 R13 .8649 LSA 1943.8 MSA 164.4 SSA 29.5

SG| 5074.0 $62 584.7 THA 1.46 ELI 1878.8 EL? 30.Z ALF 171.37

FLIC/,HT TIME 168.00 ARRIVAL OATE NOV ? 1 964

O|STAI_K( 498.73!

25.799 GAL -.73 AZL 92.99 HCA 250.62 SMA

37.190 GAP 12.12 AZP 89.01 TAL 18Z.31 TAP

99.92 ZAP JTJ.DJ fX$ 334.2# ZAE J37.55 ETE

122,13 ECC .24060 INC 2.9891 vi 29,413

72.93 RCA 92.75 APO 151,52 v2 55.260

J83.28 ZAC 77.43 [TC 26J.63 CLP-J72.DJ

HELIOCENTRIC CCNIC

RL 151.48 LAL -.00 L(_. 241.90 VL

RP 107,47 LAP 2.82 LOP 152.50 VP

RC J79.893 GL "J9,93 GP -4.J4 ZAL

PLANI(TO_ENTRIC CONIC

C3 15.948 VHL 3,943 OLA -4.68 RAL 137.80 RAO 8567.6 ¥[L

LNCH AZNTH LNCH TIM( L-| TINI[ |NJ LAT

90.00 S 4 56 ZO10,33 -14.15

90.00 15 53 16 4945,39 21.58

100.00 6 24 4 1755.22 -15,10

IOO.O0 17 16 49 46?5.93 22.56

110.00 ? Z? I? 1557.35 -1?,61

IIO,OO 18 30 6 4446.57 25.Z0

DIFFERENTIAL C_RECTI(3NS

YO(-I.3612 TRA -.2355 TC3-3.9766 BAU 1,2442

ROE .1985 RRA .0946 RC3 -,1272 FAU .07739

FOE -,S339 FRA .4423 FC3-1,3253 8SP 16082

BO( 1,37_6 ERA .7537 OC3 5.9855 rip -434

||,702 PTH Z.O6 VHP 7.902 OPA 13.60 RAP 142.65 (CO 1,2559

]NJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

28,96 354.44 |14.76 5 58 26 1410.5 *10,69 21.99

216.01 356.28 71.20 17 15 42 4345,4 16.81 208,43

9.72 535.97 116.11 6 33 20 1155.2 -1|.47 2.Ol

195.81 555.91 69.85 18 54 45 4075.9 19.61 188.26

353.31 552.59 !19,78 7 53 14 957.3 -13.52 546.59

177.24 _54.74 66.10 19 44 13 5846.6 21.75 169.78

M|O-COURS( EX(CUT|ON ACCURACY OIRO]Y OET(RNINATION ACCURACY

SGV 5122.9 SGR 410.9 SG3 135.6 ST 1985.6 SR 291.5 SS 546.5

RRT .2843 RRIr .7721RTF ,8687 CRF -.9911CRS .9237 CST -.9562

SG8 5159.4 R23 .0249 RI3 .8683 LSA 2073.8 NSA 157.5 SSA 29.5

SGi 5124.2 SG7 393.8 THA 1,31 ELI 1006.5 [12 38.3 ALF I71.72

LAUNCH OAT( NAY 23 1964 FLIGHT TIN( 1T0,00 ARRIVAL OAT( NOV 9 1964

HELIOCENTRIC CONIC

RL 151.48 LAL -.00

RP 107,48 LAP Z,92

NC IB1,704 GL -20.11

PLANE TOCENTRZC CONIC

C3 15,787 VHL 3.9?3

LNCN AZNYH LNCH TIME

90.00 5 29 18

OO.DO 15 57 0

|DO,DO 6 47 47

100.00 I? 21 12

110.00 T 49 28

lID.DO 18 36 D

DISTANCE 504.337

LOL 241.90 VL 25.737 GAL -.17 AZL 93.04 HCA 253.8? SNA

LOP 135.75 VP 37.146 GAP 12.43 4ZP 69.15 TAL 180.52 TAP

GP -3.97 ZAL 95.76 ZAP 171.76 ETS 332.68 ZAE 13F.61 (T[

OLA -6.04 RAL 141.33 RAO 6367.6 VEL 11.712 PTH 2.06 VHP

L-[ T|Mt[ [NJ LAT IMJ LONG INJ RT ASC ]NJ AZNTN INJ TINE

1971,17 -13.02 25.63 358.05 !15.37 6 2 9

4991.65 22.56 219,04 .44 7_.42 17 20 12

J7J8,0J -13.97 7.53 357.57 JJ$.?O 7 I6 _5

4720,05 23.57 l�g.T) .06 71.06 16 39 52

1524,87 -16,50 351.45 356,15 12_.37 6 14 55

4465.95 26,26 179.80 558.93 67.29 19 50 46

O|FF(R(NTIAL CQRRECTIONS N]D-COUR$E EXECUTION ACCURACY

T0[-1.4640 TRA -.0362 TC3-5,9336 8Au 1.2541 SGT 5166.5 SC,W 413.2 5G3 133.1

RO[ .7050 RRA ,105! RE3 -.3127 rAu ,02591 RRT .2314 RRF ,2402 RTF ,8729

rOE -.5454 FR4 ,4772 FC3-|,4211 86P I6333 SGO 3183.1 R23 .0200 RI3 ,8729

80[ 1.4783 _A ,1118 8C3 5,9418 FSP -435 3GI 5]67,6 SG2 401,7 fHA ].16

LAUNCH DATE MAY 23 1964 FLIGHT TIN( 172.00

121.78 ECC ,24594 INC 3.0420 vl 29.413

/4.39 RC4 92,07 4PO 151.48 v2 35,259

163,14 2AC TS.CZ ETC 261,15 CLP-172,??

8,062 0PA 13.02 RAP 145.13 (CC 1.2598

POCST TIN INJ 2 LAT INJ 2 LONG

1371.2 -9.49 19,72

4391.6 19.94 211.35

JJJB*O -10,28 .69

4120.0 20,T7 191.03

924.9 -11.35 344°8|

3886.0 22,95 ITZ.21

(_OIT DETERNINATION ACCURACY

ST 2115.9 SR 299.2 SS 567.1

CRT -.9852 CRS .9144 CST -.9646

LSA 2205.5 NSA 152,0 $SA 29.2

(L1 2136,3 [12 50.? AkF 172.06

ARRIVAL DATE NOV 11 1964

HELIO([NTRJC CONIC DISTANCE 509,895

RL 151.48 LAL -.00 LOL 241.90 VL 23.676 GAL .42 AZL 93.09 HCA 257.12 SMA 121.43 [CC .24760 INC 3.0933 vl 29.413

RP 107,48 LAP 3.02 LOP 139.00 VP 37.103 GAP 12,76 AZP 89.31 FAL I78,74 TAP 75.86 RCA 91,36 APO 151.49 V2 35.258

RC 183.533 GL -20.15 GP -3,83 ZAL 91.95 ZAP 17Z.49 ITS 3_0.?2 ZA( 132.67 ET( 183.01 ZAC 78.61 ETC 260,68 CLP-173,53

PLAN(TOCENTR|C CONIC

C3 16.170 VHk 4.0210LA -7.37 RAL 144.91 RA0 656?.6 V(L 1].728 PTN 2.0? VHP 6,230 DPA ]2,39 RAP 147.59 (CC 1.2661

LNCN AZNTH LNCH TIH( L-_ TINt[ INJ LAT INJ LONG INJ RT A$C |NJ AZMTM INJ TIME PC) CST TIN |NJ 2 L4T ]NJ 2 LONG

_.DO 3 93 93 )934,23 -11.9_ 24.46 J._9 _J5._7 6 26 B J334.7 -B.35 J7.6J

90.00 16 I 3 5039,47 23.51 222.23 4.84 73.74 17 25 Z 4439.5 2].05 214.41

100.00 ? 11 42 1683,23 -IZ.90 5.51 $.40 IIT.ZO ? 39 45 1085.2 -9.15 358.?2

100.00 17 25 55 4765,71 24.34 ZO1.73 4.50 ?2.36 ]6 45 21 4]65.? 11.90 193.95

]10.00 8 l] 52 1494,86 -15.46 349.74 359,93 120.67 8 36 46 894.9 -11.25 343.J7

110.00 J6 42 19 4526.85 27.31 182.57 3.41 68.59 19 5? 42 3926.8 24.15 ]74,78

OIFFER(NTJAL C(_QRECTIONS N]O-C(_RS( E_ECUT|ON ACCURACY (_RS]T DE TERMINAT|ON ACCURACY

T0[-1.5680 TRA ,|764 TC3-5,8319 8AU 1.2623 $GT 320|.5 $GR 418,8 SG3 130,1 ST 2259.8 SR 307.1 SS 583.0

ROE .2127 RRA .1153 RC3 -.2945 FAU ,02426 RRT .2188 RRF .ZO95 RTF ,8745 CRT -.9770 CR$ .9033 CST -.9706

FOE -.553] FRA .5190 FC3-1,2986 8SP 16326 SG8 5218.3 R23 ,0175 RI3 ,8?46 LSA 2329.8 MS4 149.8 SSA 28.4

B0( 1.5823 0RA .2124 8C3 5,8393 FSP -413 SG| 5202.3 SGZ 408.6 THA 1.02 EL] 2259.9 (LZ 64.9 ALF 172,36

Z141



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCN 0Af£ NAY 13 J964 FLIGHT rJNE 174.00 ARRIVA_ OAT[ NOV 15 |964

HELIOCENTRIC CONIC

RL 151.4l LAL -.00 LOL Z41.90 VL

mP 107.49 LAP S.1D LOP IAZ.Z$ VP

R¢ leS.54E GL -20.09 GP -3.69 ZAL

PLAN_TO_ENTRIC CONIC

C5 16,713 VHL 4.088

LNCN AZNTH LNCN TIN(

90.00 6 18 31

90.00 16 5 24

I00.00 ? 33 39

100.00 17 30 ST

llO.O0 8 34 17

I10.00 18 48 4e

OIFFERENTIAL CCI_RECTI(_I$

r02-1.6808 TRA .4012 TCA-S.6833 BAU 1.Z?13

ROE .ZZi3 RRA .IZ46 RC3 -.Z?4Z FAU ,OZZS?

F0£ -.9658 FRA .5560 FC3-1.1B43 BSP 16496

80[ 1.6953 8RA ,4Z01HC3 5.6900 FSP -409

DISTANCE 515.421

25.616 GAL 1.02 AZL 93.14 NCA Z60.37 SXA IZ1.09 [CC .Z516I INC }.1433 v| 19.4|3

37.059 GAP 13.10 AZP 89.47 TAL 176.96 TAP 77.33 RCA 90.6Z APO 151.$3 vZ 33.ZS6

88.15 ZAP 175.Z0 ET$ )ZB.30 ZAE 13Z,74 [TE 18Z.88 ZAC T�.ZJ [TC Z60.23 CLP-1?4.Z9

DLA -9.6? RAL 148,35 RAD 656Y.? VEL i1.75| PTH Z.0? VHP 8.410 OPA I1o71 RAP IS0.DS [CC 1,Z?50

_-I 11141[ |NJ LAT [NJ LCNG |NJ RT A$C INJ AZNTH INJ TIN( PO CST T|N INJ Z LAT 1NJ Z LOtAC

1900.Zl -10.9I ZZ.48 5.95 116.Z9 6 50 11 1300.Z -T.Z9 15.67

5088._ 14,40 225.55 9.46 75.17 17 30 11 4488.6 ZZ.13 ZIT.6Z

1651.38 -11.90 3.6? 5.43 117.63 8 3 10 1031.4 -8,11 )56.9)

481Z.65 IS,4? Z04,95 9.13 73.80 lS 51 I0 4ZlZ.? Z3.01 197.00

1467.77 -14.5I 348.ZZ 3.91 JZl.30 8 38 45 867.8 -1O.Z6 541.T0

4569,03 Z8.3Z 185.38 8.09 70.01 Z0 4 3T 5969.0 15.34 IT?.AF

MID-COURSE [XI[CuTICIN ACCURACY (_RBIT DETERNINATIC_I ACCURACY

SGT 5240.8 SGR 411.6 SG3 lET.? ST Z563.9 SR 314.8 SS 599.?

RRT .1863 RRF .1?86 RTF .8794 CRT -.9678 CRS .6946 CST -.9?60

SSE 5Z57,? RZ3 .0140 R15 .8794 LSA Z436.3 NSA 148,6 SSA 27.4

SG| 5241.4 SGZ 414,1 THA .86 ELI 2585°5 EL2 78,6 ALF 172,65

LAUNCH 0ATE NAt* 23 196A FLIGHT T;NE 176.00 JRRIVAL OAT[ NOV 15 J964

HELX(X£NTR|C COMIC

RL JSI.4D LAL -.00

RP 107.30 LAP 3.17

RC IB?.13Z GL -J9.92

PLAI_TOC[NTRIC CONIC

CS 17.454 VHL 4.175

LNCH AZNTN LNCH TIME

90.00 6 43 0

90.00 16 JO 4

J00.00 ? 39 Z?

100.00 17 36 18

110.00 8 36 35

110.00 I8 33 40

O/STANCE 520.911

LO¢ 241,90 VL Z5.$57 GAL 1.65 AZL 93.19 HCA 263.61 SNA J20.?S ECC .25599 INC 3.1922 v! 29.A; 3

LOP 1A3.30 vP 37.016 LAP |3.A5 AZP 89.64 TAL 175.19 TAP 78.80 RCA 89.84 APO 151.66 v2 33.233

GP -3.57 ZAL 84,32 ZAP 175,88 [T8 325.28 ZA_ 13Z._0 [TE 182.77 ZAC 79.80 ETC 259.80 CLP-J?5.03

DLA -9.91 RAL 151,Z0 RAD 6567.7 v[_ 11.782 PTH 2.08 VHP 8.6(]1 DPA IJ.00

_-Z Y1_q[ INJ LAT /NJ L(_NG ]HI RT ASC INJ AZNTH INJ TIN( PC) CST TIN

1869.57 "8.98 Z0.71 10.19 116.64 ? 14 10 1169.6

5138.71 25.23 Z28.99 14.27 76.?0 I? 35 42 4538.T

1611.93 -11°00 2,04 9.65 i17.97 8 26 30 IOZZ.9

4860.59 26.34 Z08.22 13.97 75.33 18 5? 18 4160.6

1444,05 -J3.67 346,9(_ 8.09 1ZJ,64 9 20 39 844.0

4612.25 29.29 188.37 12.98 71.53 20 12 52 4012.2

OIFFER[NTIAk CORRCCTIONS

T02-1.1990 TRA .8385 T(3-5.4831 8AU 1.Z793

ROE .2314 RRA .1330 RC3 -,2317 FAU .02J51

FOE -.5746 FRA .5954 rC3-1.0680 83P 16674

BOE 1.8138 8RA ,SSOZ 8C3 3.4BB8 rSP -404

NI0-COURSE EK£CUTI_q ACCURACY

SGT 5176.8 SGR 423.5 SG3 1ZS.2

RRT .1553 RRF .1470 RTF .8845

SG8 5295.8 RZ5 .0107 RI5 .8843

Ski 5Z17,2 SG2 4J8.4 THA .?J

RAP 15Z.49 ECC I.Z869

XNJ Z LAT INJ Z LONG

-6.53 13.93

23.15 220.93

-?.JT 335.34

24.0? 200.16

-9.58 540,42

26.49 180.3I

CRBIT OETERMINAT|ON ACCURACY

ST Z486,_ $R 322,4 $S 614.6

CRT -.938Z CRS .8866 CST -.9804

LSA 2577.3 NSA 149.0 63A 26.0

ELI Z50§.8 ELI 91.6 ALF J?Z.�J

LAUNCH 0ArE NAY Z5 1964

HELIOCENTRIC CONIC

RL 191.48 L&L -.0O

RP 107.31 LAP 3.24

RC 188.902 G0 -19.64

PLANE TC_ENTRIC CO|TiC

C3 18.554 VHL 4,284

LNCH AZNTN LNCH TINE

90.00 ? ? JO

9O.DO 16 IS 1

100.00 a ZZ 56

100.00 J? 41 _6

110.00 9 18 54

X10.00 J9 Z 47

rLIGNT TINt[ 178.00

01STANCE 5Z6.361

LOL 241.90 VL 25.499 GAL 2.31 AZL 93.24 NCA Z66.86 SNA

LOP 148,75 VP 36.97Z GAP 13.83 AZP 89.8Z TAL 173,42 TAP

GP -3.46 ZAL 80,34 ZAP ]74.54 ETS 321.49 ZAE 132.86 ETE

ARRIVAL 0iT[ NOV 1? 1964

120.45 ECC .26077 INC 3.2406 vl Z9.415

80.28 RCA 89.01 APO 151.85 VZ 55.149

182.63 ZAC 80.39 ETC 259.38 CLP-I?5,?8

DLA -11,09 RAL 135,85 RAO 6§67.? VEL 11.821PTH 2.09 VHP

L-I TIN([ INJ LAT JNJ LCING _NJ RT A$C |NJ AZNTN INJ TIME

184Z.78 -9.IS 19.1T 14.59 116.91 ? 37 52

3189.90 13.98 252.52 19.26 78.32 IT 41 51

1398.28 -JO.2l .64 14.03 118.25 8 49 34

4909,Z0 Z?.13 211.62 18.9B 76.95 19 5 45

1424.01 -12.95 345.80 12.41 111.91 9 42 18

4656.18 50.Z0 J91.47 18.05 75.16 ZO 20 Z4

DIFFERENTIAL CC_RECTI(_N$

TOE-l.g163 TRA ,8894 TC3-5.1250 6AU 1.2853

ROE .2431 RRA .1403 RC3 -.ZZ?Z FAU .02006

roe -.3852 FRA .6339 FC3 -.9460 BSP 16721

BOE 1.9317 BRA .9005 BC3 5.2299 FSP -394

NIO-COURSE EXECUTION ACCURACY

SGT 5Z99.1 S(4t 414.6 SG3 122.5

RR? ,1Z03 RRf o]158 RTF .8881

SGB 5316.I RZ3 .0082 R13 .888J

Ski 5299.4 SG2 A2|.5 THA ._6

IrLXGHT TII4[ 180.D0

OISTA_K£ 531.?$5

LOL ZAJ,90 VL 15.442 GAL 2.99 AZL 93.29 H_A 270.10 SNA

LOP 15Z.00 VP 36.919 GAP 14.23 AZP 90.01 TAL 171.67 TAP

GP -3.36 ZAL ?6.83 ZAP I75.16 ET$ 316.63 ZAE 152,92 [TE

8.806 OPA 10.24 RAP 154.91ECC 1.30Zl

POCST TIN INJ Z LAT INJ 2 LONG

1242.8 -5.48 11.4Z

4389.3 24,11 Z14.$5

998.3 -6.35 555.97

4309.Z 25.07 205.43

824,1 -8.64 339.55

4036.2 27.60 183.15

ORBIT DET[RNINATION ACCURACY

ST Zsgz.0 SR 330.2 SS 625.6

CRT -.9482 CRS .8786 CST -.983T

LSA 2682.4 NSA JS1,Z SSA 14.6

ELI 2610.9 ELI 104.1ALF IT3.lO

LAUNCH OAT[ NAY Z3 1964

HEL|O(_ENTRIC CONIC

RL 1_1.48 LAL -.00

RP 107.32 LAP 3,Z9

RC 190.653 GO -1_,27

PLANI[TC_ENTRIC CONIC

C3 19.300 VHL 4.416 OLA -1Z.19 RAL 1f_9.47 RAO 6567,8 VEL

LNCN AZNTN LNCH TIM( L-| T|I_E INJ LAT

90,00 ? 30 4? 1820,Z0 -8.48

90.00 16 20 J? 5140._9 26.65

JO0.O0 8 45 54 1577.88 -9.54

]00.00 17 4? 52 A95_.1_ 27._4

I10.00 9 40 i 1408.18 -1Z.38

JJ0o00 19 10 10 A?O0._ 31.05

OZFF[RENTIAL CCI_RECTION$

TOE-2.0403 TRA 1.1512 TC3-4,9363 BAU 1.1830

ROE .2564 RRA .1467 RC3 -.Z023 FAU .01875

gO[ -._931 rRA .6729 rC3 -.8323 BSP 16852

BOE _.0563 8RA 1.1613 BC3 4.9A06 FSP -589

ARRIVAL 04TE NOV 19 1964

11_.11 ECC .26599

81.77 RCA 88.16

182.56 ZAC 80.99

JNC 5,2886 vl 29.41_

A PC) J52.06 VZ 35.245

ETC 238,99 CLP-IT6.52

11.869 PTH 2.11 YHP 9.023 DPA 9.46 RAP J37.52 [CC ].5209

JNJ L(_NG ZNJ RT A$C |NJ AZNTH |NJ TINE PO CST TiN |NJ 2 LAT INJ 2 LONG

J?o88 19.15 117,12 8 1 ? 1220,Z -4,?6 11,1_

Z36,JI 24.59 80.01 I? 47 38 4640.6 24.98 22T.83

359,48 18.55 J18.46 9 12 lJ 9?7.9 -5.67 552.84

213.09 24.1A T8,65 19 l0 30 4338.2 25.99 _06.T?

344.91 16.86 122.J2 10 3 31 80e.Z -8.0S 338._0

194,67 13.18 74,89 ZO 28 31 4100.6 28.65 J86.Z#

NiO-CCX./RgI[ Ex[CUT|ON ACCURACY ORBIT D[TERNINATION ACCURACY

SGT 5524,9 SGR 424.8 SG3 J20.0 ST 1689,8 SR 33?.8 SS 635.6

RRT .0888 RR_ .0833 RTF .8952 CRT -.9389 CRS .8713 CST -.986_

$68 5341,8 R23 .0055 RI3 .8932 LSA 2780.1NS_ ;54,0 SSA 23.1

SGI 3323.0 SG2 423.2 THA .40 ELI 2708,5 EL2 1/5.4 ALr J73.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1, 19645

¢AUNA:H 0At| MAr 13 1964 FLIGHT TI_[ JSZ.DO ARRJVAL 0ATE NOV 2| J964

N[LI(X:[NTmIC CONIC

mL 151.48 LAL -.00 LOL Zt|.90 VL

RP 107,54 LiP L$$ LOP 165.ZS VP

RC 182.5R3 GL -18.8J ;P -).Z? ZAL

PLANI[TO(ENTR|C CONIC

¢3 ZO.901 VNL 4.$?Z

LNCH AZMTH LN(H TIN{

90.00 7 55 41

90,00 16 25 $1

lO0.00 9 1 g

10O.O0 |? $4 4

110,00 10 O $6

JJ¢oO_ 19 J• 4•

O|FFERENTIAL COiIR{CTIONI

TO[-Z.18II TRA 1,4Z9• TC5-4.6159 8AU |.Z_08

ROE .Z•I$ RRA .16|$ RC5 -.1••1 fAU ,01•45

FO( -.IOZ6 FRA ,•153 FC5 -.•ZZ6 8SP 169•4

BO[ Z,|83• BRA J,45•7 BC5 4.6J95 FSP -_5

01STANCE 557.117

Z$.386 GAL 3.•1AZL 95.34 HCA 2•3.55 SNA 119.80 [CC .27170 INC 3.3366 vl 29.415

$6.886 GAP 14.66 AZP 90.20 rAL I69,96 TAP 85.2? RCA 87.25 APO 132,35 V? 36._40

75.ZJ ZAP J75.75 [T$ 5|0.43 ZA[ |52°98 IT| J81,47 ZAC _1.59 [TC Z$B.6Z CLP-X77.26

OLA -l),Z0 RAL 165.Q4 RAO 6567.8 VEL 1|,928 PIH 2.]Z VHP 9.260 0PA S.G4 RAP 169.71 [CC 1.3440

L-| T|MIE IN| LAT IN| LONG IN| RT A$C |NJ AZNTH IN| TIN| PO CST TIN IN| Z LAT IN| _ LONG

;80Z.Z; -•,90 16.83 Z3.•• |1•.28 8 Z) 4) |202.2 -4.18 JO.14

S19|.66 2•.19 259.75 29.63 8|.?$ |? $4 Z 4691.• 25.•6 Z$1.37

1561.96 -9.03 }S9.S8 15.|6 IIF.6Z 9 54 I1 96_.0 -$.14 }$1.96

$00•.14 29.46 Z|8.f_ 29.4l 80.40 19 17 3l 4407.1 26.83 EiO.II

1596.66 -1|.96 544.29 Z|.4l IZZ,Z6 l0 24 |Z 796.• -•.61 357.89

4•46.Z0 3|.•8 J9•.95 28.6) •6.68 Z0 56 52 4J45.2 19.6Z J99._8

N|O-C(_JRSE [XI[CUTION ACCURACY ORSIT OET£RM|NATION ACCURACY

SGT _546.5 SGR 424.5 SG3 J|?.$ ST 2774.0 6R 545.) SS 643.3

RRT .05Z$ RRF .0§06 RTF .8980 CRT -.9505 CRS ,8671 CST -.9887

5G8 5562.3 RZ3 .0033 RI3 .8980 LSA 2864.1N$A 15•.5 SSA 21.6

SOJ 5546.S SO2 425,• 7HA .24 ELl 2792.6 [L2 IZ5.8 ALF 173.38

LAUNCH OAT[ NAY 23 1964 FL|_T TINE 184.00 ARRIVAL OAT[ ky_v 23 1964

H[LIO_[NTRIC CCNIC

RL 151.48 LAL -,O0 L(_. 24|.90 YL

RP 107.55 LAP 5.36 LCe' |$1.50 VP

RC 194:094 GL -18.28 GP -3,19 ZAL

PLAN_TOC[NrR|( CONIC

C3 12._92 VHL 4.•55

LNCH AZN?H LNCH TIN[

90.00 8 IS 42

90.00 16 )l 41

|DO.DO 9 29 35

I00.00 18 O 31

i10.00 lO Z0 $9

110.00 19 Z5 54

OI_F[R[N?|AL (CI_R_(7|ON8

T0[-2.2919 TRA |.•166 TCS-4.ZSS4 BAU |.Z894

RO[ .1884 RRA .1649 RC5 -,]SZ6 FAU ,01613

rO[ -.6104 rRA ,•$6Z re3 -,6129 8SP 169•g

80( f.$100 8RA |ol534 8C$ 4.Zf91 _SP -3•3

DIIfAN££ $42.409

Z5.351 GAL 4.4• AZL 96,59 HCA 276,59 SNA 1]9.$0 [CC .2?794 |NC $.)650 vl 29,4|3

36.842 GAP 15,11 &ZP 90.59 TAL 168.20 TAP 84.79 RCA 86.29 APQ |$2.71 V2 35.234

69./_ ZAP 1•6,Z4 [TS _102.36 ZA[ I53.0Z [t[ 182.38 ZAC 82.19 ETC Z$_.27 CLP-I?8.01

DLA -14.JZ RAL 166.S3 RAO 666•,9 V[L ll,999 PTH 2,14 VHP 9.$|4 0PA •,79 RAP 162.09 [CC 1.3718

L-| Tllq_ |NJ LAT |NJ LONG INJ R? ASC INJ AZNTH INJ tI_[ PO CST TIN |NJ 2 bat |NJ 2 LON_

|•89.05 -_,49 |6.|0 28,48 J17.59 8 45 5| ||89.0 -5.•6 9.41

5541.59 Z7.65 145,40 54.96 H$.$5 18 0 43 4•41.4 _6.44 Z54,93

1550,•B -8,66 557.96 2•.85 J;8.•Z 9 55 25 950.8 -4.26 35J,34

5066,8? 28.95 222.14 54.7• _Z.20 19 24 47 4455,9 27.37 213,60

1389.65 -11.70 545.9l 26,06 122.55 l0 44 9 •89.6 -?.IS 537,52

4•89.•• 32.45 _01.24 $4,08 ?8.54 20 45 24 4]89.8 )0.$1 192.$5

N|O-CGLIR${ [K[CUTION ACCURACr 0R8|7 O[7[RNINAT|ON 4CCUR4CV

$GT $$_6.0 $GR 425.| SG$ 114.9 ST Z839.4 SR 552.4 SS 647.8

RRT .0181 RRr .0186 RTF .90Z7 CRT -.9Z21CRS .8619 CST -.9904

SG8 $572.7 R25 .0021RI3 .9027 LSA 2929.1NS4 161.? SSA 20.3

SGl $556.1 SGZ 425.0 ?HA .0_ ILl 2868.0 EL? I53.$ ALr I75.46

LAUN(_ 04r£ N4r 23 1964 FL|G_I 7|I_E 186.00 ARRIVAL D4T[ NOV ZS 1964

N[L[C_[NTRIC CONIC

RL 151.4_ LAL -.0O LOL 241.90 VL

RP 107.$• LAP 3.38 LOP 161.73 VP

RC 19_.r84 GL -1•.69 {P ~3.12 ZAL

PL4NIETO_[NTRIC COliC

C_ 24.614 VNL 4.96|

LNCN 4ZNTH LNCH TIN[

90.00 8 36 4l

90.00 ]6 3• 4•

100.O0 9 49 $6

lO0.OO 18 ? 12

110.00 10 40 ?

JJO.O0 19 3) )0

OI_FERENTIAL CC_RECTION$

T0[-Z.42_2 TRA Z.0390 TC$-3,9129 6_U 1.Z885

ROE .30•0 RRA .1566 RC3 -.1296 f4U .01493

rO£ -.6J99 rRA .•991 re3 -,3260 86P 1•083

Be[ z.44z6 eRA 2.0410 BC3 5.9151 rSP -568

0ISTANC[ 54•.63Z

Z5.2•• GAL 5.Z6 AZL 93.45 NCA 2?9.85 SXA |19.Zl [CC .26476 [NC 3.4_40 vl 29.413

36.798 GAP 15.39 AZP 90.$9 TAL 166.49 TAP 86.$2 RCA 86.Z_ APO |56,16 V? $3._28

66,3| ZAP |•6.64 _75 zgz. OO ZAE 153.06 EYE 182.19 Z_C 82.•8 [tC 257.94 CLP-J78.75

0LA -14.95 RAL 169.92 RAO 6$68.0 VI[L ]Z.086 PTH 2.|6 VHP 9.•8? DPA 6.93 RAP 164.45 [CC 1.4051

L-I TIN| |NJ LAT |NJ LONG JNJ RT AS( [NJ AZMTH |NJ TIN[ PO CST TIN |NJ Z LAT ]NJ 2 LONG

1780°8_ -•.26 |$.64 33.24 117.43 9 6 21 1180.8 -3.50 8.93

3391.49 Z7,96 Z47.03 40.$2 85.$Z |6 ? 59 479_.5 ZT.02 2)8.49

1544.47 -8.46 56•.60 52.$8 118.•6 |O 15 40 944.5 -4.55 350.99

$104.08 29.54 225.66 40.18 84.01 19 32 |• 4504.1 2B.ZO 117.05

1587.25 -11.6_ $43.78 50.68 |Z2.$8 II $ I$ 78•._ -7.26 $37.59

4e34.06 32.98 204.$8 59._ 80.45 20 $4 4 4254.1 31.31 195.?_

N_0-COURS_ IX[CUT,ON ACCURACY _8lt 0[T[RN|NATJON ACCURACY

SGT $568.? $GR 4EI._ SG$ |12.$ ST 2894.4 $R 359.0 SS 65Z.2

RRT -.01•_ _ -.0150 RTF ._081 CRT -.9160 CRS .8584 CST -.9919

568 5386.Z R25 -.000_ R|$ -.9081 LS4 2984.0 NSA 163.6 SSA 19.0

SGI 5568,• SGZ 410.9 THA 179.92 ELI 2953.1 (LZ 145.9 ALF 173,51

LAUNCH OAT[ NAY 25 1964 _Llta/t t|l_: 188.150 ARRIVAL OATE NOV 27 1964

NELJC_ENTR|C (O_|(

RL 151.48 LAL -.00

_P 107.60 L4P 3.39

RC 19Y.452 GL -I•.06

PLAN£TOC[NTRIC CONf(

C$ 27.016 VHL $,198

LNCN AZNTH LN_H TINE

90.00 8 $6 30

_O.OO 16 44 •

IO0.00 1O 9 12

100.00 18 14 6

II0.00 J0 $8 14

110.00 19 41 $4

DJFF_REN•IAL C_R[CTION_

T0[-Z.$$$9 TRA Z.3614 TC5-5,$529 8AU 1.2858

RO[ .3275 RRA .J$66 RC$ -.1076 FAU .01375

FOE -.6193 _RA .8459 FC5 -.4400 _$P 17]$9

80[ Z.5768 8R4 2.3666 8C3 3.$345 FSP -562

DJ$•AK[ $$_.776

LOL 241,90 YL 15.223 GAL 6.09 AZL 93.48 HCA 285.08 SNA 118.92 ECC .29226 IN( 5.4839 vl 29.41_

LOP 166.00 VP 56.756 GAP 16.Jl AZP 90.?9 TAL |64,80 TAP 87.87 RCA 84.17 APO 153.67 v2 )5.220

GP -5.05 ZAL 65,0? ZAP 176.91 £76 2?9.23 ZA[ 133.09 IT[ 182,21ZAC B$.38 ETC 2S7.6_ CLP-)Tg.31

OLA -|$.68 RAL ]76,110 RAO 66(Nt.1 ¥EL 12.182 PTN 2.J9 VHP 10.063 0PA 6.04 RAP 166.76 EC( 1.4446

L-| T_14_ |NJ LAT |NJ LONG ZNJ RT A$C IN| AZMTH /NJ T|N[ P_ CST T|N |NJ Z LAT JNJ Z LONC

1777.65 -7.13 |$,46 38.01 117.48 9 26 7 ]177.6 -3,40 8.77

544_,•2 28,18 290.6_ 45.•0 87.11 |8 |4 49 4841.7 2?.48 242.01

1543.06 o8,4J )$?.$2 5•.52 118.79 10 $4 $$ 94_.J -4._0 330.9]

515].$4 29.63 Z19.16 45,10 85.84 ]9 39 $8 455|,$ 28,74 220.47

1589,43 -11.?[3 _46.90 35.35 111,35 1| 21 23 7B9,$ -?.34 337.51

4877.9| 33.41 ZOT,gZ 45,J4 81._8 2| 2 3| dZ77.9 $2.01 198.98

MID-COnJOiN[ [XI£CUY_ON A_CURACY ORBIT D£T[RM|NA T|ON ACCURACY

SGT 5_74.6 SGR 418.2 $G3 110.1 ST 2954.0 SR 366.0 SS 655,1

RRT -.0552 RRf" -.049| RTF .9|54 CRT -.908? CRS .8555 CST -.99_2

$G_ $591,1 R26 .0002 RI$ -.9134 LSA $023.$ NSA 169.5 SSA 17._

SGI $5?4,9 $G2 417.6 7HA I79.76 ELI 2932.7 [L2 1_|.4 ALr ]?},53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH OAT[ NAY Z5 1964 FLIGHT TIN[ 190.00 ARRIVAL 0ATE NOV 29 J964

HELI OC[NIgIC CC_IC

RL 151.48 LAL -.00 L(_. 241.90 vL

RP J07.62 LAP 5.39 LOP 168.24 VP

RC 199.099 GL -16.38 GP -Z.99 ZA_

PLANETOC(NTRIC C(_4qIC

C5 Z9.860 VHL 5,464

LNCH AZNTH LNCH TZN(

90.00 9 15 5

90.00 18 50 42

JO0,O0 JO 27 15

IO0.00 18 ZJ 11

llO.O0 11 15 15

J|O.OO |_ 49 41

DIFFERENTIAL CC_R[¢TIC_I$

70[-2.6907 TRA Z./06I TC3-5,1965 8Au 1,Z764

R0( ,3496 RRA .1545 RE5 -.0879 FAU ,01258

_0( -.639Z FRA .8908 rE5 -.5647 6SP 17141

BOE Z.7153 8RA Z.7105 BC] 5, J975 FSP -)55

DISTANCE 55?.8Z6

25.171 GAL 6.98 AZL 93.54 HCA 286.52 SNA 118.64 (CO .50042 ]NC 3.5551 V! Z9.413

36.712 GAP 16.68 AZP 90.99 TAL I83.J3 TAP 89.45 RCA 83.C0 APO 154.Z8 vZ 35.Z|3

59.98 ZAP 177.00 (TS 264.76 ZA[ 135.10 [T[ 18Z.15 ZAC 83.98 [TC ZST.SS CLP 179.73

DLA -I6.5| RAL 176,35 RA0 6568.Z VEL 1Z.Z98 PTH Z.Z2 VHP 10.405 0PA 5,|5 RAP 169.10 ECC 1.49J4

L-J T|N[ IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIN( PO CST TIN IN| Z LAT IN| Z LO61G

1779.45 -7.19 J5.86 42.78 1J7.46 9 44 4] 1179.5 -3.45 8.87

5489.87 28,50 Z34.|3 51.0T 88,87 18 ZZ 12 4889.9 2T,84 245.49

1546,50 -8.32 537.?1 4Z.06 118.76 |0 5) Z 946.5 -4,62 $51.]0

5198,06 29.8] Z3Z.61 51.02 87.64 19 47 49 4398.1 Z9.16 ZZ3.86

1596.16 -lJ.5A 344°27 40.01 IZZ.Z? ]J 58 51 796.2 -7.60 537.86

4921.16 33.76 21]._5 50.69 84.3Z ZI 11 42 4321.Z 5Z.61 EOZ.21

MID-CCURS[ (XECUT|O_ ACCURACY ORBIT DETERN|NATION ACCURACY

SGT $376.0 8GR 414.8 SG5 J07,7 ST 2959.Z SR 370.] S$ 657.5

RRT o,0898 RRF -.0838 RTF .9189 CRT -.9032 CRS .8555 C$T -.9942

SG8 $392.0 RZ3 .0008 R13 o.9189 LSA 3048.9 NSA 175.0 SSA 16.8

SGJ $576.2 SGZ 413.] THA 179.60 ELI 1978.| (LZ ]57.9 ALF 175.54

LAUNCH OAT( NAY 13 J964 FLIGHT T]f,e, lE 19Z.00 ARRIVAL OAT( O(C J J964

HELIOCENTRIC CCN|C

RL 151.48 LAL -.O0

RP 107.64 LAP 3.38

RC 2OO.714 GL -13.67

PLANN[TC_ENTRIC CONIC

C3 51._16 VHL 5,761

LNCH AZMTH LNCH TIM(

90.00 9 3Z 18

90,00 16 57 29

100.00 ]0 44 3

100.00 18 28 29

110.O0 JI 5J 6

]J0.O0 19 57 51

O|STANC( $62.770

LOL 241.90 VL 25.|20 GAL 7.9| AZL 93.59 HCA Z89.55 SNA I18.37 (CC .30941 INC 3.5880 VJ 29.415

LOP 171.49 vP 36.669 GAP 17,28 AZP 91.Z0 TAL 161.30 TAP 9|.05 RCA 81.74 4PO 154.99 v2 35.Z04

GP °2.93 ZAL 57,05 ZAP 176.89 (TS 250.18 ZA( I35.10 IT[ 182.06 ZAC 84.5? (TC 157.09 CLP 178,96

DLA -16.85 RAL 179.36 RAO 65M,3 VEL 12.433 PTH 2.25 VHP 10.735 DPA 4.21 RAP 171.39 [CC 1.5467

L-I TIM( IN| LAT IN| L(_qG |NJ RT ASC |NJ AZNTH IN| T|N( PO C$T TIN IN| 2 LAT IN| Z LC_IG

|786,13 -7.40 I$.94 47,_1 1|7,4] I0 2 4 1|86.1 -5.67 9.24

5536,76 18.51 Z37.36 36.40 90.58 18 _9 4_ 4936.8 Z8,09 248.90

1554,64 -8.79 338.17 46,76 118.69 11 9 57 954.6 -4.89 35J._5

5243,49 29.89 25_.98 56.4D 89.42 19 5_ 49 4645.5 Z9.49 227.20

1407.Z0 -12.34 344.87 44.64 IZ_.1_ IJ 54 34 807.2 -8.01 338.45

4963,69 _4.00 214.35 36._| 86.Z6 Zi _0 55 4863.? 53.11 Z05.43

N|O-C(_JRS[ (XECUTIC_ ACCURACY _BIT O£TERNINATION ACCURACY

8GT $370,8 SGR 410.7 SG3 10_.4 ST 1969.1 SR 574._ 86 658.0

RRT -.1264 RRF -.If?9 R?F .9242 CRT -.8979 CRS .BSl0 C$T -,9950

8GB $386.3 R23 .0003 R15 -.9242 LSA $058.9 MSA 176.5 SSA 15.8

$GI $571.1 8GZ 407.4 THA |79.44 ELl 2988.1 [LZ 165.6 ALF ]75.52

DIFFERENTIAL CORRECTIONS

T0(-2.8250 TRA 5.0?5? TC3-2,8446 BAU 1,Z636

ROE .5734 RRA .I500 RC3 -.0704 rAu .01139

r0( -.6482 FRA .9416 FC3 -.2989 8SP 17180

80( 2.849_ 8RA 5.0794 8C3 Z.8485 rsP -_47

L4uNCH OAT( NAY 23 1964 FLIGHT TIN( 194,00 4RRIYAL DATE DEC 5 i964

HEL|OCENTRIC CONIC

RL 15/.48 LAL -.0O

mP 1D?.67 LAP 5.36

RC 202.52? GL -]4.96

PLAN( TOC(NTR|C _ONIC

C_ )7.174 VHL 6.097

LNCH AZNTH LNCH TIN_

90.00 9 48 11

90.OO 17 4 26

lOO.O0 10 59 32

100.00 18 35 46

II0.00 11 45 47

|J0.00 ZO 8 0

OIFF[RCNTIAL C(_ER[(TI_$

70(-Z.9671 TRA 3.4613 TC3-2,5130 8AU 1.1491

ROE .3988 RRA .1432 RC3 -,0552 FAU ,OIOZ9

FOE -.8596 FRA .9938 FC3 *,2397 8SP 17240

BOE 2.9937 8RA 3.4653 8C3 2,5|36 rSP -341

01STANCE 567.587

LO_ 241.90 VL 25.070 GAL 8.91 AZk 93.64 HCA 29_.79 SN4 1]8.10 (CO .31950 |NC 5.6431 v| 29.413

LOP 174.75 vP 36.6Z6 GAP 17,94 AZP 91.41 TAL 159.90 TAP 92.69 RE4 B0,39 APO 155.81 v2 55.199

GP -2.88 ZAL 54.29 ZAP 176.59 ETS 237.I6 ZAE 133.08 ETE 161.98 ZAC 65.16 [TC _56,86 CLP |?8,|T

OLA -17.50 RAL 182,25 RA0 6368.4 VEL 12.591PTH 2.28 VHP 11.138 DPA 3.28 R4P I75.66 ECC J.6118

L-I TIldE IN| LAT INJ LONG INJ RT ASC |NJ AZNTH IN| TEN( PO CST TIN IN| 2 LAT IN| 2 LONG

1797.50 -7.73 16.38 32.18 111.52 10 18 8 1197.5 -4.03 9.88

5582.24 28.23 260.88 61.65 92.23 18 37 28 4982.2 28.25 29_.2_

1587.28 -9°Z0 358.88 51.40 118.$7 11 28 59 967.3 -5.32 351.23

$287.69 Z9.87 139,17 6|.71 91.14 20 5 34 468?.7 29.71 230.47

1422,56 -IZ,89 )45.70 49.21 121.94 IZ 9 29 822.4 -8.58 539.26

500_.37 34.14 2I?.BO 61.68 88.18 21 29 26 4403.4 33.31 208.61

NJ0-COUR_[ EXECUTION ACCURACY ORB/T DETERNINAT|ON 4CCUR4Cv

SGT $364.5 $GR 406.0 SG3 I03,2 ST 297|.2 SR 377.1 88 660.0

RRT -.1645 RRF -.134| RTF .9298 CRT -.8937 CRS .8500 CST -.9957

SGB _379.9 R23 .DO03 R13 -.9298 LSA _061.6 NSA 179.1 SSA 14.9

SGI $364.9 SG2 400.4 THA 179,18 ELI 2990.3 EL2 168.1 ALF 173.31

LAUNCH OAT( NAY 23 1964 FLIGHT TIN( |96.00 ARRIVAL DATE DEC S 1964

ff(LI(_ENTRIC CONIC

RL 151.48 LAL -.00

RP 107.70 LAP 3.33

RC _05.907 GL -14.24

PLAN{TOCENTRrC CONIC

C5 41.840 V_L 6,468

LNCH AZNTH LNCH TIN(

90,00 1O 2 40

90.00 17 11 32

100.00 1] 13 41

100.O0 18 43 12

110.O0 11 59 18

110.00 ZO 14 7

OIFF(R[NTJAL C(_lRI[CTIONS

70[-5.J131 ?RA 3._737 ?C3-2,1980 _AU I.Z19?

ROE .4Z58 RRA .1339 RE3 -,04Z2 FAU ,00_

TO( -.6719 _RA 1.0495 FC3 -,1903 8SP 17274

80( 5.1421 8RA 3.8760 0C3 2.1984 FSP -)33

DISTANCE $72.294

LOL 241.90 YL 15.02| GAL 9,97 AZL 93.70 NCA 296.03 S_A liT.B4 (CC .53020 |NC 5.7008 Vl 29.413

LOP 177.97 vP 36.983 GAP |_.66 AZP 91.63 TAL 158.34 TAP 94.37 RCA 78,93 APO 156.75 V2 55.186

GP °2.83 ZAL 91.69 ZAP 176.13 (TS 226.49 ZA( 133.03 (T( 181.91ZAC 85.73 (TC 236.65 CLP IYT.37

0LA -|7,87 RAL J84,93 RA0 68(_1.8 V(L 12,778 PTH 2,32 VHP 1|.588 DPA 2,34 RAP 175.90 [CC 1.6986

L-I _JN( IN| LAT JNJ L_G ZNJ RT A$C IN| AZNTH JNJ TIN( PO C$T TIN |NJ 2 LAT IN| 2 LONG

]813,_0 -8.25 17.48 56.?8 |17.19 l0 32 54 ]213.5 -4.54 |0.??

5626,17 28.08 264.09 66,62 93.85 16 45 18 5026,2 28.31 Z55.45

1584.|? -9.?$ _$9.84 53.98 IJ8.40 JJ 40 5 984.2 -3,88 5_3.J9

9330.54 29.77 141,4_ 68.93 91,82 ZO 12 3 4730.5 29.84 233.65

1441.3e -13.37 348.75 $3.72 121.68 12 23 J? 84J,4 -9,28 340,_8

_046.11 34.18 ZZ_.98 67,06 90,06 2J 38 13 4446.] 33.8J 21].76

_I0-COUgS_ (XI[CUTION ACCURACY ORBIT OETERNINATICq ACCURACY

SGT $353.3 SGR 400.7 SG3 101,0 ST 196_.9 SR 5?8.8 SS 661.4

RRT o.Z_33 RRr o.|9J0 RTr ,9356 CRT -.8901 CRS .8494 CST -.9963

SG8 $368.3 R23 -,0003 RI3 -.9356 LS4 3054.1 NSA 181,0 SSA 14.1

S_I $_$3.9 SG2 392.3 THA J79.12 EL| 2982.0 ELZ J?J.5 ALr I73.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAT] NAY 2J 1964 rl.]GNT TJ_IF. ]98.00 ARRJVAL DATE 0EC ? 1964

MELI(XENTR|C C(_]C

RL ]SI,l| LAL -.00 COL Z4].90 VL

RP lOT.r) LAP 5.ZJ LOP IBI.Zl vP

RC Z05.468 GL -J3._] GP -Z.79 ZAL

PLANI[TO([NTR|C CONIC

C3 47.349 VHL 6.88]

LNCH AZN;H LNCH T|I_

90.00 ]0 15 A6

90.00 17 18 A3

iO0.O0 11 26 30

]00.00 18 SO AZ

110.00 I] ]1 33

130.00 ZO 22 9

DIFFERENTIAL CCItR[CTIONS

T0[-3.2645 TRA 4.3114 TC3-],9022 gAU 1.2042

ROE .4538 RRA .1218 RC3 -.0314 FAU .0081Z

FOC -.685_ FRA ].1092 F(_ -.]484 gSP ]7288

BD[ 3.Z959 BRA 4,313J BC3 1.9024 FSP -329

0JSTANCE 576.744

24.973 GAL ll.ll AZL 93.76 HCA 299.26 SIAA ]17.59 ECC .3&224 ]NC 3.7617 Vl 29,413

36.34] GAP |9.43 AZP 91.84 TA_ |$6.83 TAP 96,09 RCA 77.35 APO |§7.84 V2 35.|76

49,26 ZAP 173o36 ET8 2|9.J1ZA( J32,96 ETE 18|.83 ZAC 86,32 [TC 256.46 CLP 176.54

OLA -17.96 RAL ]87,48 RAO 6568.8 V(L 12.989 PTH 2.37 VHP ]Z.02] OPA ].4] RAP ]78.1] ECC ].7792

L-| TII41[ IN] LAT JNJ LONG |NJ RT ASC IN] AZNTH |NJ TINf. PO C$T TIN IN] Z ]AT IN] Z LONG

1833.26 -8.88 18.62 61.29 117.00 ]0 46 19 1233.3 -3.17 ]].89

3668.41 27.84 267,]3 71,88 93.37 18 33 13 3068.4 28.30 238.$2

160A.99 -10.42 1.02 60.46 ]|8,]8 I| 33 15 1005.0 -6.$7 354,34

537].9] Z9.39 Z43.§1 72.05 94.42 Z0 20 ]A 477],9 29.89 Z36.72

]463.89 -14.37 348.0] 36.13 121.33 12 33 57 663.9 -10.12 341.49

3083.79 34.14 224.08 72.54 91.89 21 46 33 4483.8 )4,02 214.84

N|0-COURSI[ ELOCUTION ACCURACY (_q'B[T OETERNINATioN ACCURACY

SGT 33)6.9 $GR 393.0 SG3 98.9 ST 2943.6 SR 379.Z SS 663.6

RRT -.2428 RRF -.2287 RTF .9413 CRT -.8870 CRS .8492 C$T -.9969

9GB 5)5|.3 RZ) -.O0l! R13 -.9413 LSA )038.] N)A 182.] SSA ]3._

SGI 5337.8 $GZ 383,1 THA 178.97 ELI 2964.8 EL] ]74.0 ALF ]73.46

LAUNCH OAT[ MAY 23 1964 FL16HT TIN] ZO0.00 ARRIVAL DATE OEC 9 1964

HELIOC[NTR:C CONZC OZSTAN¢E 381.020

RL 131.48 LAL -.00 LO(. 241.90 VL 24.926 GAL 12.34 AZL 93.8) HCA )02.49 SNA

RP i07.76 LAP 3.2) LOP ]84.45 VP 36.499 GAP Z_.32 AZP 92.06 TAL 155.38 TAP

RC 207.002 GL -12.79 GP -2.75 ZAL 47.00 ZAP 174.88 ET) 21].39 2AE ]52.86 ETE

PLAN_TOCENTRIC CON|C

C) 33.886 VHL 7°339 OLA -18.17 RAL ]89,86 RAO 656_.9 VEL 13.237 PTH

LNCH AZMTH LN_H T_141[ L-| TIF41[ 1NJ ]AT |NJ LCNG 1NJ RT ASC |NJ AZMTH [NJ TIM£

90.00 ]0 27 29 1857.04 -9.80 19.99 65.68 116.77 l0 58 26

90.00 17 28 3 3108.83 2?.35 2?0.08 76.80 96.8! 19 1 12

IOO.O0 13 )B 0 J629.44 -|1,2'0 Z.4| 64.84 JJYog0 |2 3 |0

IO0.00 ]8 58 12 3411.1_! 29.35 248.45 77.03 95,94 20 28 24

110.00 12 22 38 1489.81 -15.Z8 )49.45 82.48 |20.96 12 47 28

110.00 ZO 30 4 5124.27 )A.0l 227.08 ?7.49 93.66 21 55 28

01FF£RENT|AL ¢4:_t_R[CTION8 N|O-_OI)RSI_ _X_CUTZON ACCURACY

T0[-3,4190 TRA 4.7828 TC3-].6_43 BAU |,]?00 SGT 3313.2 SGR 388.7 $63 96.9

ROE .4832 RRA .1083 RC3 -.0227 FAU -00897 RRT *.2823 RRF -.266A RTF .9469

FOE -.8997 FRA I.lTA? FC3 -.112] 88P 17198 $68 3)29.4 R23 -.0024 R]3 -.9469

80[ 3.4_29 BRA A.7837 8C3 1.8248 rSP -$21 861 5316.4 sG2 _72.8 ?HA ]78.8]

117.53 [C( .3335T INC 3.8266 V] 29.413

97.87 RCA 73.62 APO 159.08 V2 35.166

181.78 ZAC 86.89 ETC 256.30 CLP 175.68

2.42 VHP ]2.332 DPA .47 RAP 180.30 ECC 1.8865

I_ C$T TIN INJ 2 LAT INJ 2 LONG

1237.0 -3.93 13.23

5108.9 28.21 ]6].At

1029. A -7.38 333.7J

481].7 29,86 239.68

889.6 -]1.08 342.88

4324.5 34.14 217.84

ORBIT O[TERNINATJ_N ACCURACY

ST 2918.? SR 3?8.2 S) 669,A

CRT -.9842 CR$ ,8488 C$T -.997]

LSA )012.7 NSA 182.? SSA ]2.?

ELI 293?.9 £L2 ]?5.5 ALF I73.44

LAUN(H oar[ NAt 2_ 1964 FLIGHT TiP, q[ 202.00

HELIOCENTRIC CON|C

RL 131.48 LAL -.00

RP 107.80 LAP 3.16

RC 208.327 GL -]2.08

PLAN_TC>CENTRIC CONIC

C3 61.80] VHL 7.849

LNCH AZMTH LNCH TIM_

90.00 ]0 3? 48

90 _0 ]7 33 24

lOO.00 11 48 12

I00.00 19 5 42

110.00 12 32 33

_10.00 20 37 50

LOt. 241.90 VL

LOP 187.68 VP

GP -2.?] ZAL

DISTANCE 383.038

24.881 GAL l].68 AZL 93.90 HCA 305.72 )NA

36.457 GAP Z|,28 AZP 92.28 TAL 154.01 TAP

44.90 ZAP J?4.J_ ETS 206.47 ZAE ]32.72 ETE

ARRIVAL DATE DEC JJ J964

137.12 ECC .37037 1NC 3.8963 Vl E9.413

99.?3 RCA 73,?A APO 160.49 V] 3_.155

]8].7l ZAC 87.A5 ETC 256,17 CLP ]74.79

0LA -]8.32 RAL 192.08 RA0 6369.] vEL 13.526 PTH 2.47 VHP

L-| TIN] IN] ]AT IN] LONG IN] RT ASC IN] AZNTH [NJ TIME

1884.30 -10.43 2].36 89.96 ]]6.48 ]l 9 ]2

3747.32 21.21 272.84 81.37 98,]5 19 9 12

1657.16 -12.08 4.00 69.10 117.55 12 ]5 49

5449.89 29.05 251.25 81.83 97.58 20 36 32

1518,20 o16.27 33].07 66.70 120.48 12 57 5]

318].42 )).8] 229.98 92.47 95.)6 22 3 32

DZFFCRENTIAL CC_RCCTIONS

T0[-3.5868 TRA 3.2817 TC3-1.3721 BAU ],]_1

ROE .31AO RRA .0880 RC3 -.0159 FAU .00586

roe -.7172 rRA ].2442 rC3 -.0824 BSP 17210

BD[ 3.6235 8RA 5.2823 8C3 J.5722 r)P -5]3

NI0-COURS( (XECUTIC_I ACCuRACy

)GT 5290.7 SGR 382.] SG3 9A.9

RRT -,52_5 RRt r -.3082 RTF .9326

SGB 3304.5 R23 -.0037 R]3 -.9326

SG] 3292.] SG2 561.5 THA 178.66

LAUNCH 0ATE MAY 23 ]964

LOt. 241.90 VL

LOP 190.91 VP

GP °2.6? ZAL

FLIGMT TXN[ Z0A.O0

13.100 DPA -.46 RAP 182.44 ECC 2.0138

PC) CST T]M IN] 2 ]AT IN] 2 LONG

J284.3 -6.79 ]4.77

5147.3 Z8.06 264.ZB

]037.2 -8.30 357.26

4849.7 29.77 242.50

9]8.2 -]2.10 344.44

45_].4 )4.18 220,74

C_8|T 0[T_RN[NAT|ON ACCURACY

ST Z888.8 SR 375.8 SS 675.B

CRT -.8823 CRS .8496 CST -.9977

L)A 2984.9 NSA ]82.] SSA ]2.0

ELI 2907.8 EL2 175.7 ALF |?}.43

ARRIVAL OAT[ OCC 13 ]964

HELIOCENTRIC CONIC

_L 131.A8 LAL -.00

RP 107.83 LAP 3.09

RC 2]0.0J0 6L -11.38

PLANI[TOC_NrRZC (ONt_

C) 70.818 VHL 8.4]3

LNCH AZNTH LN_ff ?IM_

90.O0 lO 48 45

90.00 17 40 4?

300,00 1] 37 4

SOD.D0 ]9 ]3 9

]lO.O0 ]Z A] 18

110.00 ZO 43 26

D]$TAf,_.E 588.?A)

24.837 GAL 15.]2 AZL 93.97 I/CA 3.08.95 SNA 136.89 [CC .38686

)$.416 GAP 22.34 AZP 92.50 TAL 152.72 TAP 101.66 RCA 7].67

42.98 ZAP 173,31 ETS Z02.39 ZAE 132.53 [T[ 181.63 ZAC 87.99

OLA -18.39 RAL 194.12 RAO 6569.4 V[L 13.86_ PTH 2.53 VHP 13.732 DPA -1.37

L-I T_lAl[ ]NJ LAT 1NJ L_NG IN] RT ASC 1Nj AZMTH IN] TIME PC) CST TJN

]914.89 -l].3S 23.32 74.09 116.1Z l! ]B 40 ]314.7

378_.64 26.8) Z75.A3 86.16 99.40 ]9 I? 1l 3183.6

J687°79 -J3,04 5°?7 73,22 ]J?,]4 12 23 J2 1087,8

3483.77 28.7] 233.86 86.50 98.72 20 44 35 A885.8

]349.29 -17.34 332.83 70.80 119.93 ]3 7 6 949.3

5197.0A 3_.55 232.71 87.28 96.9? 22 IZ 3 4597.0

OZFrERENTJAL CORR_C?|ON_

TO[-3o7649 TRA 3.8]84 ?C3-1.1409 BAU 1,0_02

R0[ .3A60 RRA .0659 RC3 -.0107 FAU .00470

FOE -.?370 FRA ].320] FC3 -.05?4 BSP 17194

80[ 3.8043 8RA 3.8]88 0(3 ].1409 FSP -310

INC 3.9?]9 v] 29.413

APO ]62,]] v2 35,143

ETC 256.06 CLP 173,86

NJO-CC_J_.qI[ £_JECuTJON ACCURACY

SGT SZ81.8 SGR 373.2 $63 93.0

RRT -.3651 RRtr -.3468 RTF .9382

$G0 5275.1 R23 -.0050 RI3 -.9582

SGI 3263.5 SG2 3A9._ rHA 178.50

RAP 184.55 ECC 2.1655

|NJ 2 LAT IN] 2 LONG

oT.74 16.49

Z?.86 266.92

-9,30 358.98

29.GI 245.17

-13.23 _46.]5

34.13 223.52

0R81T D_TERN]NAT]ON ACCURACY

3T 2853.5 SR 372,0 SS 684.Z

CRT -.8809 CRS .8307 CST -.9980

LSA 2952.4 NSA ]80.6 SSA 11.3

ELI 28?2.4 EL2 ]?4.9 ALr ]73.4_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCN DATE NAY Z3 1964 FhJtHT T/XI[ Z06.00 ARRIVAL DATE DEC 15 |964

N(LZO_[NTRIC C(_4|C

RL ]51.40 LAL -.00 LOt, ZAi.90 VL

RP |07.#? LAP 3.00 LOP 194.;4 YP

RC 211.441Gh -]0.70 GP -Z.64 ZAh

PLAN(T(XENTR/C C,(_JC

C5 O1o856 VHh 9,047

LNCH AZNTH LN_H T|)q[

80.00 ;0 94 Z0

90.00 ]? 48 g

100.00 l| A 38

100.00 19 ZO 3Z

I;O.O0 l| A8 48

1;0.00 20 52 50

D;FF(R[NT|AL CCIRR(CT/ON$

TO[-5.8562 TRA 6.3865 TC5 -.9_04 8AU J.0;8Z

ROE .$785 RRA .0388 RE3 -.0071 FAU .00548

tD( -.7587 FRA |.4053 tC5 -.0565 8SP 17|66

80( 5.8984 8RA 6.5966 8C5 .9804 t]P -504

DISTANCE 592.06Z

Z4.?g5 GAL |6,71 AZL 94,05 NCA 5/Z.J? $NA |;6.68 (CC .405Z8 |NC 4.0545 VJ Zg.413

56.578 GAP Z5.$4 AZP 82,?Z TAL |9|.55 TAP |05°?0 RCA 69.59 Also |65.96 VZ 59.]52

4|.23 ZAR l?Z,4| (1$ 199.07 ZA[ |$Z,Z9 EYE 181.58 ZAC 88.52 (TC 255.97 CLP |72,88

OLA -|8°40 RAh ;_H_.O0 RAD 6569.6 V(L |A,255 PTH Z,§9 VHP |4.44J DPA -Z.Z? RAP J86.60 (CC 2.347I

L-| TIN( IN; LAT |NJ LONG |NJ RT ASC IN; AZMTH IN; T|NI[ PO CST TIN |NJ Z |AT IN; Z LONG

;947.87 -IZ.)S Z5.Z6 ?8.0? 1IS.G9 1| Z6 A8 1347.9 -8.78 ]a.)B

9817.61 26.43 Z77.84 90,$5 100.S4 19 Z] ? 5Z17.6 Z?.?Z 268.57

ITZ|.O0 -|i.OG 7.7| 77.19 ||G.G5 lZ 3_ |9 ||Z;.O -|O.ST .66

S5J9.71 Z8.35 286.51 90.94 99.96 ZO SZ 32 4919.7 29.41 247.68

158Z.56 -|8.46 554.78 74.76 1/9.50 13 IS |Z 982.6 -|4.si 548.00

5250.9; 3S.ZA 2)5.3| 9).97 99.A? Z| 20 ; 4650.9 54.0S 226.]6

N|D-_O_$E (X_(uT/ON ACC{_QAEY OLQSJT 0(T(RNJNATIClAI ACCURACY

SGT 5228.4 SGR 568.0 863 9|.Z St 28;4.2 SR 566.9 S6 699.2

RRI -.4075 RRIr -.588Z RTt .9656 CRT -.8801 CR$ .852A C]T -.9985

SG8 5241.5 RZ_ -,0068 RJ3 -.9635 LSA Z9;6.S NSA ;78.l SSA I0.7

St| 9230.6 $GZ 556.0 THA J78.58 ELl 2852.7 (LZ I75,I ALF ]T5.45

hAUNCH OAT[ NAY 23 1984 FL/_T Y/N¢ 208.00 ARRIVAL DATE DEC ]7 J964

H(LJO((NTR/C CON/C

RL |$I.48 hAL -.(30

RP |07.80 LAP 2.9J

RC 212.852 GL *10.02

PLANCTO_(NTRZ( CONIC

C3 95.J53 VHt. 9.755

LNCH AZNTH LN_H T/_

90.00 |1 O 3!

90.00 |? 55 29

JOO.00 |Z J0 53

1(20.00 |9 27 A8

;JO.O0 12 55 |0

i10.00 2| 0 0

O|tF(R(NT|AL COAglH[CT|_$

TOE-A.|985 TRA 7.025? TC3 -.7385 8AU .9392

ROE .8137 RRA .0094 RE3 -.0049 FAU .00_4

FOE -.783| fRA ].AgGO rE5 -.0/80 8SP ]?O_G

80[ 4._046 8RA 7.025? 8C5 .7585 FSP -29?

0/STANCE 594.906

LOL 24/.90 VL 24,7_4 GAL 18.45 AZL 94.15 HCA 515,59 SNA i16.47 (CC o42894 /NC 4.ls61 VJ ||,dis

LOP 197.37 VP 58.337 GAP 24.88 AZP 92.95 TAL 180.47 TAP 105.86 RCA 66.86 APO 166.08 V2 35.]Z0

GP -2.61ZAh 39.68 ZAP J7|.45 (T$ 196.32 ZAE 13J.98 [T( ]81.SZ ZAC 89.04 [TC 298.9| CLP 171.84

OhA -18,35 RAL 197.69 RA0 6569.9 VEL 14.714 PTH Z,66 VHP 18.239 DPA -5.IS RAP 188.60 (CC Z.5660

L-/ TIM( IN; LAY IN; LONG /NJ RT A$C ;NJ AZHTH |NJ TIN( PO C]T TIM IN; Z LA T |NJ Z LONG

1985.50 -13.57 Z?,_S 81,86 I|S.I9 I1 33 58 |388.5 -9.8? 20.45

5848.97 26,02 280,04 9A,73 J0|,57 |9 52 58 5249.0 _7.$6 27].63

|758.46 -|S,15 9,79 80.99 ;16,09 |2 40 9 I|SG.S -JJ._; _.88

$55|.25 27,94 2_8,_7 9],16 10;.0g Zl 0 19 4951.2 29.18 Z49.99

1617.69 -;9.6; 586.98 79.57 ;;9._7 15 ZZ 8 |0/?.7 -|5.68 549.97

S262.78 32,90 237,75 96.ZZ 99.87 22 27 45 4662.8 5S,91 228,64

N|O-CCURS( (_(CUTiON ACCURACY _l_61T O(T(RNZNATION ACCURACY

$GT 5191.0 SGR 380.7 SG3 89.4 St 2?69.9 SR 360.5 S$ 709.T

ART -.4497 RRF -.4501RTF .9687 CRT -.8798 CR$ .8541 CST -.9986

$C4_ 5203.3 RZS -.0080 RIS -.9686 LSA 2876.4 NSA 17A.8 SSA IO.t

$GI $19_.S SGZ $22.0 ?HA I78.20 ELl Z788.J (LZ 170.5 ALF J75,44

LAUNCH DATE HAY 29 1964 FL|tHT T|I_[ 210.00 ARRIVAL DATE DEC J9 1964

NELI OCENTR/C CONIC

RL |5|.49 LAL -.00

RP 107.94 LAP 2.61

RC Z]4,562 GL -8.57

P_AI_TO_ENTR|C CON/C

C9 ]||.279 VHL ]0,949

LNCH AZNTH LNCH T/N_

80.00 1| 9 |8

90.00 I8 Z A4

100.00 IZ 19 48

]00.00 J9 5A 96

110.00 15 O IS

110.00 21 8 94

OIFYERENY|Ah CCi_RI[CT/ONS

TOE-A.587/ TRA 7,7010 YC3 -.$877 8AU .8446

ROE .6A87 RRA -.0257 RC3 -.OO57 rAU .00051

tO( -.8197 FRA 1.5976 FC3 -.0059 8SP 16991

80( 4.4590 MA 7.7031 8C3 .9678 rAP -292

0|STANCE 597.J53

LOt. 241.90 VL 24.7|6 tAL Z0.37 AZL 94,Z9 HCA 518.6J ]NA ;16.28 ECC ,44916 |NC 4.2466 VI 29.415

LOP _0.58 VP 56.299 GAP ZS.59 AZP 98.|9 TAL 169.56 TAP |06.18 RCA GA.05 APO 166.5] VZ 55.10T

GP -Z.58 ZAL 58.27 ZAP ]T0.57 (Y$ 194.00 ZA[ 151.60 [T[ I81.45 ZAC 89.83 EYC 255.66 CLP ]?0.?Z

DhA -28.25 RAL |99.ZO RAO 65?0.| VEL 15.Z_2 PTM 2.75 VNP 16.142 DPA -S.99 RAP 190.55 ECE Z,05]4

h-/ TIM( |NJ LAT iN; LONt IN; RT A$C IN; AZNTH IN; T|N( PO CST Y|N JNJ Z LAY ;NJ Z LONG

Z02|.50 -14.46 Z8.60 85.47 1;4.6J ]J $8 $9 14_J.5 -]I.0Z Z_.61

9877.41 ZS.6Z 282.09 99.68 102.49 |9 40 41 5277.4 Z?.D9 2?5.67

1785.88 -16.24 12.02 84.80 ]18.44 ]2 A5 40 ]J9_.9 -]Z.68 5,04

9S80.08 27.54 Z60,62 99.J2 JOZ.]O 2] ? 56 4980.] 28.95 292.]0

]654.52 -Z0.?9 559.0A 8Z.ZO ]]?.76 ;3 27 52 I084.4 -16.9; 592.06

9292.55 52,55 259.95 |00.50 101.14 Z| 35 ? 4692.5 SS.7Z 250.92

N|0-COU_S( ()([CUT/ON ACCURACY CIQS|T 0(TERNINAT|ON ACCURACY

$GT 9149.4 $_ 553.3 SG5 P?.7 ST Z?Z),0 SR 35Z.9 ss T26.5

RRT -.4927 RRt r -,4752 RTF ,9789 CRT -.8804 CRS .8969 CST -.9988

$G0 5161.S RZ) -,0094 RIS -.9755 LSA ZSS?.0 NSA 170.6 SSA 9.5

St| SJSZ.S SG2 _07,5 THA ]?B.06 EL| Z?dZ.? ELZ 166,3 ALF I79.47

LAUNCH DATE NAY Z3 196A rL/GHT TJNC ZJ2.00 ARRJvAL DATE DE( 21 1964

H_LZOCENTRIC CON|C

RL J5J.A8 LAL -,00

RP J07,98 LAP 2.70

RC Zl9,??0 &L -8.72

PLANIETO_[NTR|C CON/C

C3 J30,98A V_L Jl.445

LNCH AZNTH LN(H 1114(

90.00 J1 8 36

90.00 18 9 95

]0D.OO 12 19 15

100.00 19 4; 59

IJO.O0 ]5 4 8

1|0.00 2| 13 5|

D|FrERENTZAL CCMR_CT/ON$

T0(-4.6576 TRA 8,4407 TC5 -.4151 _AU ,?_70

RD( .6874 RRA -.0681RC5 -,003S tAu-.O0528

FOE -.85]E RRA J.?109 FCS .0085 8SP 16928

80E 4.6662 8RA 8.A4]0 8C5 .4;51FSP -_87

OI]TAh_( 598.031

LOL 2'41.90 VL 24.M0 GAL 22.52 AZL 94,57 HCA 521.85 S.NA 1|6.;0 (CO .47556 INC 4.5691 v| 29.415

LOP _3.81 VP 58.263 GAP 28.|2 AZP 93,45 YAL ;48.84 TAP 110.67 RCA 60.9| APO ]7].Z9 v| 55.095

GP -2,58 ZAL 57.08 ZAP 109,21 [TS |9_.0| ZA( ;_|.12 (T[ ]81.58 ZAC 80.00 (TC Z_9.64 CLP 169.9]

OLA -18.04 RAL ZlDO._| RA0 85_0,4 V(L 15.888 PTH Z.81 VHP J7.J69 OPA -4.80 RAP 192,58 [CO 5,1557

L'] T|N( IN; LAT _NJ LONG |NJ RT ASC |NJ AZNTH IN; TIN[ PC) C]T T|N |NJ 2 LATINJ 2 LONt

ZO61.00 -;5.5? 51.99 89,84 IJ5.95 II 4Z 57 J46|.0 -J2.ZO 24.95

6|4.5| ZS.24 )05.86 |OZ.|9 |03.28 ;8 20 8 14.5 26.82 297.55

]832.99 -17,57 ;4.38 8?.99 114.?Z IZ 49 A6 12_5.0 -15.89 T._I

S_05.79 2?.|6 262.44 102.79 |02,98 ZJ ]5 21 5005,8 28.66 293.97

1692.57 -21.98 ],58 85,65 J|6.86 JS 32 2| ]092.4 -;8.20 354.26

5319,|8 52.]6 241.96 |0A.08 102.27 22 4Z ]0 4719,2 $5.5] 2S2,99

N|O-COt)R$_ (X[CUT/ON ACCURACY C_'8;T OET(RMINAT|ON ACCURACY

SGT _;05.3 SGR 546,0 SG5 86,| ST 267?.4 $R 344.3 SS 746.5

RRT -.5)58 RRF -.S;66 RTF .9??9 CRT -.8818 CR$ .8605 C]T -.9990

SG8 S||5.0 R25 -,0108 R;S -.9??9 L]A 2796.4 MSA ;6_,4 $5A 9.0

$6; 5;06.? SG2 291.9 THA ;??,9J ELI 2694.6 EL2 J6J,5 ALr 175.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES(VOL !, 1964)

LAUMCH DATE NAT Z5 1964 FLIGHT TJM_ 214,00 ARRJ¥AL OAT[ 0EC Z3 ]964

M[LIO,CENIRIC CONIC O|$;ANC{ 599.195

mL |91.4| LAL -.DO LOt. Z41.90 VL 24,642 GAL 24.93 AZL 94.50 HCA 925.05 SMA 115.95 £CC ,90501 INC 4.4993 ¥] 19.aJ9

Re IOm.OZ LAP Z._6 LOP _07,03 VP 96.226 GAP 30.10 AZP 93,69 TAL 148.34 TAP 113.39 RCA 57.39 A1_3 ]74.48 VZ 39.082

RC Z12.191 GL -B.09 GP -Z.S3 ZAL 36.10 ZAP 16?.93 ETS 190.Z8 ZA[ 130.91 ETE 161.30 ZAC 90.44 [TC 295.83 CLP 168.19

PLAkd[TOC[NTRIC CONIC

C3 165.Z65 VHL 12.4610LA -17.28 RAL 201.6! RAD 6970.7 V[L |6.631PTH 2.69 VHP 18.343 0PA -9.95 RAP 194.|2 [CO 3.5959

LNCH 4ZMTH INCH TIN] L-1 T[14C JNJ LAT IN] LONG [NJ RT A$C JNJ AZMTH IN] TIM( PO CST TIM IN] 2 LAT |NJ 2 LONG

90.OO 1l IO ZO Z102,41 -[6.?0 34,50 91.9T 113.Z1 II 45 29 1501,4 -19.4Z Z?.56

90.00 ]8 16 94 635.93 Z4.90 307.94 103.61 103.95 18 27 30 35.9 26.9? 299.02

]O0.00 ]Z Z] ]4 1873.61 -J8.5] ]6,8fi 91.14 1J3.90 J2 52 18 ]173.6 -]5.]2 9.70

;DO.OD J9 48 41 961J.00 76.81 164,O0 106.14 103,T3 ZJ ZZ 19 50ZB,0 16.44 139,52

llO.OO 13 6 37 1731.42 -Z3.16 3,77 88.83 119.87 13 35 26 1131.5 -19.49 596.55

JJO.O0 21 19 48 9341.9Z 3].80 243.?Z 107.91 |03.26 22 48 91 424Z.9 35.30 254,81

D|FF[R[NTIAL CORR[CTIONS MI0-[OURS[ [X[CU?ION ACCURACY (_*6XT OET[RNINATION ACCURACY

TO[-4.9197 ?RA 9.2460 TC3 o.2796 8AU .5803 $G? 3062.6 $_ 338.7 SG3 84.6 ST 2627.9 SR 334.6 SS ?29.9

RO[ .2268 RRA -.|121 RC_ -,0040 FAU-.O0341 RRT -.5787 RRF -.5601RTF .9820 OR? -.8840 CRS .8644 CST -.9991

FO£ -.8922 YRA 1.8381FC3 .0190 BSP ]6892 $G8 5064.0 RZ3 -.012] R13 -.9820 LSA 2?39.3 NSA 159.3 SSA 8.4

BO£ 4.9891 BRA 9.Z46T 8C3 .Z796 FSP -ZSZ SGI 5056.4 662 2?6._ THA 177.?? ILl 2644.1 [L2 199.4 ALF ]?3.55

HELIO(EN?RJC CONIC O|STANC[ 398.518

RL 19],48 LAL -.no LOL 241.90 VL 24,618 GAL Z7,66 AZL 94.66 HCA 328.26 SNA 115,29 ECC .53861 INC 4.6969 V] Zg.A]3

RP ]08.06 LAP 2.45 LOP 210,29 VP 36.195 GAP 32.39 AZP 93.96 TAL 148.12 TAP 116.38 RCA 99.42 APO 120.19 V? 35.069

RC Z18.921 GL -?.4? GP -2.90 ZAL 35.36 ZAP 166,91 ITS 1_.?6 ZA[ 129.79 [T_ 181.22 ZAC 90,84 ]TO _55.83 (LP 166.?)

PL4N(?C_[NTRIC CONIC

C9 149.454 VHL 13.618 OLA -17.43 RAL 202.47 RA0 6521.0 V[L 12.9|9 PTH 2.97 VHP 19.699 DPA -6.29 RAP 199.24 [CC 4.052]

LNCH AZMTH LNCH TIN[ L-| ?IM[ IN] LAT 1NJ LONG |NJ RT ASC IN] AZMTH IN] TIN] PO CST TIM JNJ 2 LAT |NJ 2 LONG

90,00 11 10 13 Z!43.4_ -12.85 32,15 94.8| |11,32 11 46 8 1549.4 -14.65 19.91

9'0.00 18 23 45 653,10 14,81 308.9Z |08.58 ]_4.42 18 34 39 33.| 26.36 300.26

]O0.O0 IZ Zl 36 1913.83 -J9.85 19.46 94,01 ]|2.99 IZ 93 32 |319.6 -16.32 11.20

)DO.DO J9 55 ]4 5848.17 16.51 165.17 |09.|2 104.34 Zl Z9 Z0 5DA6.Z ZS.Z2 136,86

150,00 13 ? 36 1771.53 -24,33 6.29 91.77 114.79 13 37 T 1171.3 -2D,YB 35_.94

IlO.DO 21 19 43 5363,04 31.48 245.Z_ 110.56 i04.08 22 55 6 4763.0 33.09 236.95

DIFF[R[NTIAL C_R[CTIONS MI0-COURS[ [X[CUT|ON ACCuRACy ORS|T 0[TERMINATION ACCURACY

T04[-$.ZZlZ TRAIO.I911TC3 -.1590 BAU .3944 SGT 4997.6 SGR 331.7 $63 83,2 ST 2573.4 $R 314.0 SS 807.9

RO_ .7684 RRA -.1648 RC3 -,0051 F4U-.00_? RR? -.6207 RRF -.6030 RTF .9896 CRT -.8867 ORS .8688 CST -,999Z

FD[ -.9403 FRA |.9813 FC3 .0Z83 BSP 16634 SG8 5008,6 R23 -.0132 R]3 -.9855 LSA 2?]2.9 NSA ]SZ.? SS4 ?.B

BO[ 9.2774 BRA]O.13Z4 8C3 .1_91 rsP -276 SG] 900J.9 $62 299,8 YH4 172.69 [L1 2989.4 [12 148.9 4Lr |?3.6|

LAUNCH OAT[ MAY 23 ]964 FLIGHT TIM[ Z|B.O0 ARRIVAL OAT[ OEC Z? ]964

HELIO(ENTm[C CONIC 01SI4NCE 596.269

RL 151.48 LAL -.00 LOt. 241.90 VL 24.993 GAL 30,78 AZL 94.85 MCA 33].4? SNA 119.66 [CC .5?67Z INC 4.8458 vl 29.413

Re 108.]0 LAP Z.31 LOP Z13.46 VP 36.16_ G4P 39.06 AZP 94.26 TAL ]48.29 TAP 1|9.12 Re4 48.96 4PO 281,37 v_ 39.DS6

RC Z]9.869 GL °8.86 GP -Z.42 ZAL 34,88 ZAP 164.91 £T3 ]87.4_ ZAE ]28.87 [7[ 181.14 ZAC 92.21 [TC 195.B_ CLP ]65.J2

PLAN_TO_.[NTR|C CONIC

C3 213.339 VHL J4.945 DLA -IT.D? RAL Z0).D8 RAO 6921.) V[L J8,569 PTH 3,09 VHP ZJ,265 DP4 -6.87 RAP 197.20 (CC 4,67_6

INCH AZMTH LNCff TIM( L-| TIM] INJ LAT IN] LONG INJ RT AsC IN] AZNTH IN] TIN_ PO CST TIM IN] Z LAT IN] Z LONG

9D,DD ll 8 34 1190,09 ol8.97 39.93 97.32 211.43 11 49 4 1590.0 -15.B9 3Z.61

90.00 IS 30 14 669.42 24,40 309.36 112.|4 104.84 ]8 41 29 69.4 Z6,Z0 301.lfl

100,00 J? 20 9 1959.03 -Z_.78 12.18 96.55 21].99 ]2 92 48 ]599.0 -17.62 14.81

IOO,0O ZO | 29 5859.7l 28.28 266.81 111.69 !04.78 Z| 39 49 5059.7 28.09 257.85

210.00 13 I 59 1812.93 -25.47 8.95 94.41 _13.61 13 97 8 1212.5 -22.06 1.4_

]IO.00 Z! 31 |3 5378.97 31.21 Z46.36 115.18 [04,72 Z3 0 52 4?29.0 92,91 232.59

O_rF[R[NT|AL CCMR[CTJON$ M_D-C(_$[ (X[CU?_ON ACCURAC_ O_81T D[T[RN_NA?ZON A{CUR4_

f0[-9.9201 TRAII.091Z T(3 -.0951 8Au .|8S? 8GT 49)6.0 8C, R 325.0 $63 81.8 ST 29J8.0 SR 321.8 S5 847.6

ROE .8|19 RRA -,2140 RC) -._0_ FA@-.O09)) RRT -,88J8 RRI r -.6493 RTF .9887 CRT -.8906 CRS .874Z CST -,9994

FOE -.9977 FRA Z,]4_kl_ FC3 ,0362 8SP 18542 $68 4946.6 R23 -.0|41R|3 -.988? LSA 267].2 MS4 ]45.2 SSA 7.3

80( 9.6291 BR411.0939 8C3 .0955 rSP -Z?Z SGI 4940.7 SG2 243.4 THA |77,50 ELI 2539.4 [12 ]4].4 ALF 173.67

LAI_ACH OAT[ MAY 23 1964 FLIGI_AT T|M[ 210.00 ARRIVAL OAT[ 0[C 19 ]964

H(L|OCENTRIC CONIC OISTAN(( 591.991

RL 151.48 LA_ -.00 LOt. Z41._ VL 24.975 GAL 54._5 AZ_ 95.08 I'_A 394.68 S/AA 115.56 [CC .6|98? |NC 5.0?80

RP 108,14 LAP _,17 LOP Z|6.67 YP _H_.|_9 GAP _8.16 AZP 94.59 TAL 148.80 TAP 123.48 RCA 49.93 APC) ]8?,Z0

RC ZZ|.186 GL -6.Z_ GP -2.44 ZAL 34.?0 ZAP 183.09 ITS 186.18 Z4[ |Z?.?S [?[ 181,04 ZAC 9].93 ETC 19_,82

PLAN_TO_ENTR|{ {ONI_

C3 Z?J.9ZS VHL J8.421 OLA -|6.49 RAL Z_,_ RAO 8571.6 V[L 19.815 PTH 3.15 VHP Z3.088 DPA -7.40 RAP 198.42

LNCH AZMTH INCH TiM[ L-I TIM] IN] LAT IN] LONG IN] RT AsC |NJ AZMTH IN] TIM]

90,00 ]l 4 _ 2236.3? -ZO.09 42.87 99,46 110.38 11 4] 54

90,00 ]8 36 4? 671.17 14.18 309.81 113.12 ]05.04 ]8 47 99

IDO.O0 IZ ]6 AI Z003.90 -11.89 25.05 98,73 i10.88 12 _0 4

]00,00 _0 ? Z5 5887.91 -Z8.14 265,7? 113.7_ 105,04 _1 41 53

IIO.OD 13 4 _ 1854.5Z -26,59 11.68 96.?0 112.3Z 13 35 ]6

I]0.00 Zl 38 14 9390.09 31.01 142,12 !15.Z? 103,16 23 6 4

OirF£RCNrIAL C_qq_l[Crl_$ NIO-COt)RSI[ (Ki[(uTI_N ACCURAC_

?D(-5,96OO TRAIZ,J359 TC3 .034? 8AU .J299 8GY 488?.5 $GR 318.6 863 80.6

RD£ ,860? RRA -,Z_3 RC3 -.OOB? FAU-,01351 RRT -,l_JJ RRIr -o6_61_ RTF .99J3

FD[-].0651FRA Z,3_6? FC3 .0431BSP ]64]6 SG8 48??.9 RZ3 -._]48 R13 -.99]3

801[ 8,0_]8 BR411,1394 BC3 ,0358 FSP -269 $61 4871.8 SG2 22?.0 THA ]??.3?

v] 19.413

VZ 99,043

CLP JG3.Z7

ECC 5.4693

PO CST TIN IN] 2 LAT IN] Z LONG

1696.4 -]?.]4 35,44

?2,2 26.]] 301.6Z

1405.9 -18,_6 17.52

906?.9 2?.99 258,44

1294.5 -13.3_ 4,04

4790.1 32,?8 238.39

CRSI? D[r(RNINATZON ACC_RAC_

ST 2458.J SR 30J,D $S B9_.2

CRT -,899] CRS .8802 CST -,9994

LSA 1629.? MSA 197,Z $SA 6.?

(L] Z472.8 ELZ ]93.4 ALF 123.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19643

LAUNCH DATE M•Y 24 196• FL|GHT 7II4_ 70.00 ARR]V•L OAT| AU& Z 1964

HELIOCENTRIC CON|C DISTANCE Z08,066

RL 151.9| LAL -.0O LOt. Z•Z.86 VL 29.3J7 GAL -15o65 AZL 95.}5 HCA 93.90 _NA

RP |08,6? LAP -3.35 LOP 336.7? vP 99.3|5 GAP -3°3? AZP 85.77 TAL Z50.35 TAP

RC 74.Z14 GL -1|.09 GP 6.Z7 ZAL |66.05 ZAP 63.75 [TS .I7 ZA[ ]66.84 [T[

PLANA[TO_(NTRI( C(_41C

C$ 73.600 VHL 8,579 DLA |!,16 RAL 7|.4J RAO 6369.4 VEL 13.96Z PTH Z.55 YHP

LNCH AZNTH LNCH T|I_E L-] 711_ IN| LAT

90.00 Z| 5! •! Z889.99 -28,31

90.00 J3 25 Z 4626.44 ;B.?_

100.00 0 2 94 Z609.59 -Z9.89

100.00 1• AO •6 •582.1] ZD.ZA

1|0oO0 | 23 31 Z356,Z• -3A,13

I10.00 15 36 18 •408.18 Z4.JZ

OZFFERENTIAL C(_RR[CT;(_qS

TOE -.12•Z TRA -.7688

RO( -.5|95 RRA .|29•

FD(-].o?gz FRA-|.SJ93

BO[ .53•Z BRA .7797

1•8,71 ECC ,17377 INC 3.3348 Vl Eg.ADT

344.Z5 mCA 107.$9 APO 1a9.42 VZ 54.80T

67,59 ZAC 85.39 ET( 173,01CLP -65,$6

4.98Z DPA 30.65

JMJ LONG IN| RT ASC IN| AZMTH IN| T|N(. PO (ST T|N

88.A0 3Z0.95 69.52 Z3 |9 51 Z290.0

Z08.AI 3JZ.0] 68.41 14 45 28 4E26.4

67,78 3Z0.95 90.]9 0 46 • Z009.6

|89,92 311.58 67.52 ]3 57 6 3982.1

48.45 320.86 92.06 2 Z 48 J?S6,_

174,?B 309.54 65.0] |6 49 46

N]D-COUR_[ EKECUT|ON ACCURACY

TC3 -,O0?S BAU .0943 SGT 530.| SGR 595.7 SG_ 209.2

RC3 ,095_ FAu o102•Z RRT -.0935 RRF -,J885 RTF °4895

FC5-1.ZOA8 BSP 593 $G8 660.3 RZ3 ,0889 213 -,5023

BC3 .0958 FSP -603 SGl 55Z,8 SGZ 389.9 THA 171.4Z

RAP 93.27 ECC 2.2113

IN| 2 LAT |NJ 2 LOnG

-Z8o08 79,74

15.68 2DJ.10

-29.55 5B.99

17.02 182.50

-53,•T 59._7

3808.Z Z0.55 167.45

ORS|T OETERNJNAT|ON ACCURACY

ST |T?.6 SR 348.0 S$ 35S.8

CRT .3987 CR6 -.8819 CST -.7765

LSA 484.3 NSA 180.5 SSA 19,2

EL! 357.0 EL2 15B.8 ALr 75.59

LAUNCH DAY_ MAY 24 1964 FLI GH7 T|I'_ 7Z.DO ARR|VAL DATE AUG • 1964

HELIOC£NYR|C CONIC

RL 15|.51LAL -.(30

RP 108.85 LAP °3.57

RC 76.427 GL -11.36

PLANI[T_NTRIC C(_IIC

C3 72.]20 VHL B.492

LNCH AZNTH LNCN y;14J[

90.00 ZE 9• J|

90.00 19 23 19

I00.OO 0 4 56

100.00 14 59 |2

l|O.O0 I 25 33

110.O0 15 55 •

OISTANCE 21A,590

LOI. 2A2.�QVb 29.297 GAL -15.67 AZL 95.40 14CA 97.07 _dAA 1A8,$| ECC .2?088 1_C $,5969 v] 29.401

LOP _59.94 YP 59._4 GAP -2.?0 AZP 89.58 TAL 250.22 TAP 347.28 RCA 108._8 APO 188.74 VZ 54.8J3

GP 6.94 ZAL |65.78 ZAP 64.79 ETS ,76 ZA[ 167.65 ET[ 81,A9 ZAC 93.67 ETC 273,47 CLP -68.65

DLA 10.91RAL 71.51 RAO 6569.A VEL |3.909 PTH 2.5• VHP 4.602 OPA 50.65

L-I T|_ |NJ LAY _NJ L_qG |NJ RT A$C _NJ AZNTH IN| T_Nt[ PO CST TIN

Z876.75 -Z0.52 87.43 320.55 90.00 23 22 B ZZ76.7

4830.16 18.87 208.6• 31|.83 68.49 14 43 4_ 4230.Z

2596.78 -29.89 66,83 520.54 90.69 0 •9 IZ 1996.8

4985.37 ZO.SZ 190.02 3||.11 67.60 15 55 37 3985.4

2344.50 -54.10 47.53 3ZO.AO 9Z.60 2 4 37 1744.5

A4|0.4| 24.|8 174.92 309,38 65.07 16 •8 34 36|0.4

O|FF£R[NTIAL CORR[CTZONS

TOE -.1653 TRA -.8293 TC3 -.0•32 8AU .1047

RD( -,$087 RRA .IZTJ R(3 .0996 FAU ,10899

FD[-I.16Z3 FRA-I,6OgG FC5-1._85 BSP 83?

80£ ,5319 8RA ,8591 8C3 ,I08G rsP -654

RAP 91.04 ECC Z,1569

|NJ 2 LAT IN| Z LONG

-Z8,02 ?8.78

15.78 201.53

-29.47 58,05

17,11 182.70

-53.56 38.57

20.62 167.59

OR8|T DETERMINATION ACCURACY

ST _00.5 SR _NI4.2 SS 354.4

CRT ,4556 CR9 -.8845 C$T -.8118

LSA 499.3 NSA 186,1SS• 19,2

ELI 360.0 EL_ 170,7 ALF 70,61

NZO-CO_qSE £XECuT|ON ACCuRACy

SGT 58•.0 sGR 39Z.6 $G3 224.9

RRT -.||54 RRF -.|995 RTF .5757

S&B 705.7 R23 .0809 R13 -.5856

SGI 587.1 SG2 587.9 THA 172,10

LAUNCH DArE NAY 24 1964 FLIGHT TXM[ 74.00 ARRIVAL 0ATE AuG 6 1964

HELIOCENTRIC CONIC

RL 151.51 LAL -.DO

RP ]08.83 LAP -3.39

RC 7B.660 GL -1J,65

PLAN[TO(ENYRIC CON|C

C5 Y0.679 VHL 8,407

LNCH AZHYH LNCH T|N_[

90.00 22 36 54

90.00 15 21 55

IOO.O0 0 ? 29

100,00 14 57 56

lJO.O0 I 27 •?

I]0,00 19 3A 8

CJSTANCE 2Z1,065

LOt. 242.66 VL 29,269 GAL -15,50 AZL 93,44 HCA 100.25 SNA 148.24 [CC .26610 INC 5.445? vl Z9,407

LOP _3.11 vP _9.289 GAP -2.07 AZP 89.39 TAL 249.95 TAP 350,19 RCA 108.50 APO 187.98 V2 34,62D

GP 6,81 ZAL 165.49 ZAP 75,88 ETS ].36 ZAE 167.66 EYE 97,0l ZAC 65.94 ETC 273.94 CLP -75.76

OLA 10,66 RAL 71.67 RAO 6569.• VEL |3.8_8 PTH 2.55 VHP 4.657 DPA 51.00 RAP 68,7T [CC 2°|652

L-I T|Nt[ IN| LAY |NJ LONG _NJ RT ASC IN| AZNTH |NJ ?|ME PC) CST TIN IN| 2 LAT IN| Z LONG

2863.70 -28,31 86.48 _20.72 90.48 23 24 37 2265.7 -77,95 77.65

4835.71 18.96 206.86 _l],?J 68.56 14 42 29 4253.7 15.88 2DJ,54

ZSBA.2I -Zg,B? 65.90 320,Z0 91.1_ 0 50 33 1984.Z -29.59 57.15

4589.43 20.40 J90.2! 311,J0 67.67 15 54 Z5 5988.4 17.20 16Z.89

2337.9A -54.06 46.63 320.01 95.J3 2 6 40 1732.9 -53.25 37.48

441Z.47 24.24 175.05 309,28 65.13 16 47 40 3812,5 20.68 167,T1

DIFFERENTIAL CC_RECTI_$ M|O-C(_JRSE EX£CUTION ACCURACY ORBIT DETERN|NAT[ON ACCURACY

TO_ -.1893 TRA -,8951 TC3 -.0828 BAU ,]25| SGT 649.| SGR 390.3 SG3 2_9.4 ST 226,6 SR 539.6 SS 369.Z

RO£ -.496_ RRA ,1249 RC3 ,1055 FAU .|1•81 RRT -.1553 RRF -.2092 RTF .6475 CRT .5046 CR$ -,8874 CST -.840!

FOE-1.2397 FRA-1,6874 FC3-1,4071 86P 1105 SGB 757.• 223 .0747 R13 -,6548 LSA 516.0 NSA 190.9 SSA 19.2

eOE ,5517 BRA .9058 6C5 .1524 rsP -TOT SGI 652.4 SGZ _B4,_ THA 171,85 ELI 365.6 ELZ |81.7 •LF 64,TS

LAUNCH DAT_ MAY 24 J96• FLIGHT TJM_. 76,00 ARRIVAL _ATE AuG 8 1964

H[LIOCEN/R|C CONIC

RL 15/.51 LAL -,00

RP 108,81 LAP -3.59

RC 80.932 GL -|1,90

PLAN_TOCENTRIC C_IC

C3 69,26• VHL _.5Z3

LNCH AZMTH LN_ff 7_

90,O0 2_ 59 AS

90,00 19 ZO A?

100.00 0 lO 15

100.00 14 36 57

110.O0 I 30 1•

110,00 15 39 _7

0|STANCE 227,493

LOt. 2A2.86 VL 29.235 GAL -15.33 AZL 9_.49 HCA J03.40 SNA 147.89 ECC .Z65AZ

LOP 346.26 vP 39,268 GAP -|.47 AZP 89.|9 TAL 249,_7 TAP 352.97 RCA 108.64

GP 7.06 ZAL 1_5,16 ZAP 78,9_ ET6 l.gB ZAE 166.81ETE I1J,76 ZAC 84.22

OLA JO.•| RAL 71.89 RAO 6569.5 VEL 13,806 PTH 2.52 YHP 4.5•4 DPA 31.10

L-| 7114( IN| LA7 JNJ LONG IN| RT A$C |NJ AZNTH IN| T|H[ P_ CST TJH

2_50.76 -2B._D 85.53 319.95 90.95 23 27 |9 2250.B

4837.09 19.04 Z09.08 311.65 68.64 JA 41 2A 42_7.|

2571.73 -29,8fl 64.97 519.9J 91.67 0 53 6 197|.?

4591.35 Z0,48 190,40 3||.04 67.74 15 53 28 5991,5

232|.A_ -5A.01 AS.?A 319.&8 93.66 2 B 55 172|.4

• •14.41 2d._[_ |75.|? 309.Z4 65.16 16 47 | 38J4,4

OIFFERENT|AL CORRECTIONS

TO£ -,2264 TRA -.9661 7C5 -.1_65 BAU .195Z

RO[ -.4_41 RRA .1_ gC5 .10_5 FAU .||974

F0£-1,3067 rRA-I.7456 FC3-1.4967 86P 1402

BO[ .5344 8RA ,9736 8C3 .1654 rSP -755

INC 3.4895 VJ 29.•07

APO I_T.!5 v2 34.917

ETC 274.39 CLP -78.86

RAP 66.52 ECC 2,1599

|NJ 2 LAT |NJ 2 LONG

-27.87 76._9

15,97 20|.75

-29.30 56,7!

1?.28 1B5,06

-53,|5 _6.61

20*75 167.83

ORB/r 0ET[RN/NAT|ON ACCURACY

ST 255,9 5R 334,3 SS 382.5

CRT ,5468 CR$ -.6909 CST -.8625

LSA _3•.0 NSA |94.9 $SA 19.Z

ELI 375,2 EL2 J90.9 •LF 58,16

M|O-COUR$E [X£CUT|CN ACCuRAC_

SGT 725.Z S_q 366._ $G3 252.0

R_T -.1515 _ ",2170 RTF ,70A9

$G8 821.9 RZ3 .0705 R|3 -.7102

SGi 72B.5 $62 360.7 THA 173.64

2J48



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH 0AYE NAY 24 1964 FLIGHT T]NE ?B.00 ARRIVAL OAT[ AUG ]O 1964

H[LI C_[NTRJC COIqIC _TANCE Z)).822

RL ])J,9] LAL -.00 LOL 24Z.86 VL Z9.]90 GAL -15.16 AZL 93,94 HCA 106.57 SMA 147.48 [CC .26281 INC 3.5)64 VI 29.40?

RP 108.29 LAP -3.39 LOP _9.46 vP J9.245 GAP -.90 AZP 88.99 rAL 249,09 TAP 355.66 RCh 108.72 APO 186.ZA VZ )4.8)5

RC 83.|79 GL -IZ,]8 GP 7.29 ZAL ]64,29 ZAP 83.94 ITS Z.60 ZAE ]6§.Z5 ETE 124.08 ZAC 84.49 ETC Z24.81 CLP -81.89

PLAN[TOCENTRIC CON|C

C3 67.865 YNL 8.Z]80LA 10.16 RAL ?Z.|? RA0 6569.3 VEL 13.756 PTH 2.51 VNP 4.46] DPA 3J.J7 RAP 84._) ECC 2,1169

LNCH AZNTH LNCH TIME L-I TIN( IN] LAT IN] LONG IN] RT ASC IN] AZNTN |NJ TIME PC) CST TIN IN] Z LAT IN] Z LONG

90.00 ZZ 42 55 Z832.77 -29.Z8 84.58 )19.?) 91.41 2) )0 IZ ZZ17.8 -22.29 ?5.9)

90.00 13 |9 5Z 4840.39 19,1Z Z09.28 )1J.69 68.71 14 40 55 4Z40.4 I6.06 20].95

|00.00 0 13 13 2599.19 -Z9.8Z 64.04 319.67 92.16 0 55 SZ 1959.2 -29.20 55.29

100,00 14 )6 1| 4994.19 20.55 190.58 311.94 6?.80 |5 52 45 1994.Z 12.36 183.24

llO.O0 J )2 54 Z_09.87 -35.96 44.84 5J9.A0 94.J9 2 IJ 23 l?09.9 -33.00 15.71

[10.00 15 3_ 0 4416.28 24.35 125.29 _09.26 65.23 16 46 36 3816.3 20.80 J6T.94

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT 0ETERNINAT1ON ACCURACY

TD[ -.2662 TRA-I,D4]3 TO3 -.1719 BAU .]862 SGT 8J1.0 SGR 382.| 5G3 26|.8 ST Z88.2 SR 128.4 SS )92.9

ROE -.A?Oe RRA ,|146 RC3 .1090 FAU ,12328 RR! -.1626 RRF -.ZZZ? RTF .7494 CRT .5831 CRS °.4946 CaT -.8803

FOE-].)5?I FRA-I.??9] rC3-1.5226 SaP 1?21 5GB 896.5 RZ3 .0684 R13 -.T$)Z LaA 552.9 MSA 198.1 SaA 19.2

BO[ ,_408 8RA 1.0476 BC3 .2052 FSP -?87 SG| 814.0 aG2 375.6 ;HA 174.43 ELI 389.9 EL2 197.2 ALF 5].3Z

LAUNCH 0ATE MAY 24 J964 FLIGHT TIME 80.00 ARRIVAL OATE AUG J2 1964

HELIOCENTRIC CONIC

RL |9|,51 LAL -.00

NP ]08.?6 LAP -3.37

RC 85.458 GL -|2.47

PLANf, TC,CENTRJC CONIC

C) 66.477 VHL a.151

LNCH AZMTH LNCH TIME

9D.DO 22 48 J5

90.00 13 19 9

100.00 8 ]6 25

JOO.00 |4 35 56

]|0.OO I 35 _?

|]0.00 ]5 32 44

01FFERENTIAL CC_RECTIONa

TOE -.302? ?RA-I,J|94 TC) -.Z_40 8AU .222|

ROE -.4569 RRA .1025 RC3 .I]09 FAu .I2526

F0[-1.5985 FRA-].?957 FC3-1.6318 BaP Z069

BO[ .9509 eRA l.]246 BC3 .2499 FaP -820

0[aTANCE 240.21_

LOL Z42.86 VL Zg.14I GAL -I4.99 AZL 93.59 HCA I(19.24 aNA i4?.Ol [CC .26028 ZMC 3.5850 vl _9,402

LOP 192.64 VP 39.215 GAP -.36 AZP 88.79 TAL 248.50 TAP )18.Z4 RCA 108.75 APO 185,28 VZ 34.443

GP ?.52 ZAL 164.18 ZAP 88.gl ETS ).24 ZA[ |63,21ETE 113.61 ZAC 84,27 [TC Z?5.Z) CLP -88,80

0LA 9.91RAL ?Z.$O RA0 6569.5 VEL I).?05 PTH 2.50 VHP 4.405 OPA 11.21 RAP _2.)I ECC 2.8940

L-| TIME IN] LAT IN] LONG IN] RT AaC IN] AZNTH IN] TIME PC) CST TIM IN] 2 LAT IN] Z LONG

2824.62 -28.26 83.62 3J9.55 91.9J 2) 33 ZO 2224.6 -27.69 ?5.89

4843.68 19.20 209.49 311.69 68.78 14 39 55 4241.7 16.15 20Z.I5

2546.49 -29.79 8).I0 319.48 92.65 0 58 51 1946.5 -29,10 54.36

4597.0) Z0.62 190.26 111.09 67,87 15 52 13 )99?.0 17.44 181.41

2298,15 -)_.89 41.93 119.12 94.22 Z 14 5 1698.1 -32.82 14.84

44]8.14 24.40 |?_.41 309.12 65.29 16 46 22 5818.1 20.86 168.G5

MI0-COURaE EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

SGT 904.4 SGR 176.1 aG3 _69.6 aT )22.9 aR )Zl.6 $a 402.7

RRT -.1_02 RRF" -.2266 RTF .2814 CR T ,6142 CRa -.8999 CaT -.8939

aG0 9?9.5 R23 .0674 RI) -.?B6_ LaA 574.0 NaA 200.2 as4 19.2

aG1 90?.1 aGZ )69.5 THA I?5.14 ELI 499.5 EL2 200.2 ALF 44,82

L4uNCH DAr£ NAt 24 I964 FLIGHT TIME 82.00 ARRIVAL DATE AUG 14 1964

HELI_[NTRIC CONIC

RL |51.5] LAL -.00

RP 108.23 LAP -3.55

RC 87.249 GL °12.77

PLAN[70_,_NTR]C CONIC

C) 65.091 VHL 8.068

LNCH AZNTH LNCH TIN[

9D.OO 22 49 49

90.go 13 lfl 35

lOO,O0 0 19 51

100,00 14 35 II

I10.00 1 38 53

110.00 15 52 36

0IaTANC[ 246.517

LOL 242.86 VL 29.086 GAL -J4.8J AZL 9},64 HCA J12.9I SNA J46.50 ECC .Z)TBD

LOP 355.81 VP 39.142 GAP .15 AZP 88.58 TAL Z47.82 TAP .?) RCA 108.71

GP 7.75 ZAL 163.94 ZAP 9_.53 ETS 5.89 ZAE 160.89 EYE 140.78 ZAC 85.C4

DLA 9.65 RAL ?Z.g8 RAg 6569.2 VEL 1_.655 PTH 2.50 VHP 4.574 CPA 5|.24

L-I TIME IN] LAT IN] LONG IN] RT AaC IN] AZNTH IN] TIME PC) CST TIM

Z8]I.I7 -28.22 82.64 319.40 92.48 21 36 41 2211,2

4847.05 19.29 Z09.70 311.?8 68.86 14 39 23 4242.8

Z533.51 -29,74 62.13 119.52 91,16 1 2 4 I931.9

4599.95 20.?0 190.94 311.18 _?.94 15 51 51 3999.9

2Z86.16 -35.82 43.00 3]8.97 95.2? 2 17 0 1686.2

44Z0.06 24,46 125.5_ )09.42 65,34 I6 46 I_ 38_0.I

INC ).6355 v] 29.40?

APO JB4.Z6 VZ 34.8)2

Etc Z25.59 CLP -93.57

RAP 80.45 [CC Z,071_

IN] 2 LAT INJ 2 LONG

-E?.99 ?4.0)

]6,24 20_.35

°28.99 53.41

17.12 |83.58

-32.?Z 33.93

20.92 168.l_

DIFFERENTIAL C_RECTIONa

rOE -.5508 TRA-1.1997 TC5 -.2265 BAU .2596

R0£ -,44|6 RRA .0988 RC3 .I120 FAU .12626

F0[-l.42I| FRA-I,7862 FC3-|.6859 85P 2423

B0E .5640 8RA 1.2038 8C3 .2983 rap -813

LAUNCH OATE NAY 24 1964

I'_LIC_ENTR|C CONJC

RL J5].9| LAL -.GO

RP 108.70 LAP -).)1

RC 90.049 GL -13,08

PLAN4[TO(ENTRIC CONIC

C) 85.214 VHL 7.982

LNCN AZN?H LN_H TJlq[ L-I ?]Nq[ IN] LAT

90.00 ZZ 5) 39 2797.)2 -28.18

90.00 15 J8 9 48_0.59 |9.)?

IOO.00 0 21 )Z 2520.13 -29.69

100.00 14 )4 53 4805.02 Z0.78

l|O.O0 | 42 I5 227),8I -)_,74

liD.00 15 32 )9 4422.|I 24.52

OIFF[R[NT|AL C(_R[CTICNa

?DE ~,5950 TRA-J,ZBJ4 ?C) -.33J0 BAU .2978

ROE -.4255 RRA .0895 RC) .1128 FAU .12695

F0[-1.4529 FRA-I,?664 FC)*I.7250 saP 27_4

BD[ .9806 8RA ],2945 BC3 ,3497 Fap -8S)

MI0-COURaE ExECuT[C_ ACCURACY

aGT ]004.0 aGR 368.9 SG3 274.2

RRr -.I?30 RRF -.2280 RTF .8882

aGB 1069.6 R23 .0681RI3 -.BI08

aGI 1006,5 SG2 362.5 TNA 17_.82

ORBIT 0ETERNINATION ACCURACY

ST 559.8 SR 514,) ss 409,5

CRT .6411 eRa -.9056 CST -,9044

LaA 595.9 NSA 291.3 SSA 19.1

ELI 435.9 ELZ 290.1 ALF 59.03

FLIGHT fINE 84.00 ARRIVAL 0ATE AUG 16 1964

DJ$?ANCE 2)2.778

L(X 242.86 VL 29.027 GAL o14.64 AEL 9).69 NCA 116.09 aMA 145.94 ECC .25538

LOP )58.99 VP 19,146 GAP .64 AZP 88.58 TAL Z47.05 TAP 3,I4 RCA 108.62

GP 7,94 ZAL 161.45 ZAP 98.07 ETa 4._5 ZAE 158.47 ET[ 146,16 ZAC 85.38

INC 3.6886 vl 29.40?

A PO |83.21 v2 34.862

[TC 275.91 CLP -98.15

OLA 9.19 RAL 71.)O RA0 6569.Z VEL |5.604 PTH 2.49 VMP 4.36) 0PA 31.26 RAP ?8.80 ECC 2.0486

IN] LONG IN] RT AaC IN] AZNTN IN] TIME

81.63 )19.)0 92.9] _3 40 16

209.93 )11.90 68.94 I4 38 59

61.14 119.20 93.68 ! 5 32

191.14 111.)] 68,01 15 51 )6

42.04 318.80 95.B) 2 20 8

175.66 )09.57 65.40 16 46 22

NI0-COURSI[ EXECUTION ACCURACY

aGT 1108.4 SGR 360,5 aG) 277.3

RRT -.I?)) RRt r -.2286 RTF .8280

aGB 1|65.6 RZ3 .0697 RI_ -.8296

aGI JJl0,4 aG2 )54,4 THA I76.41

PO C$? TIN IN] Z LAT IN] 2 LONG

2192.) -2?,48 ?).03

42_0.6 16,54 202,57

1920.1 -28.86 52.44

4003.0 17.61 ]85.??

|673,8 -32.5? 35,01

5822.1 20.99 ]68,_9

ORBIT 0ETERMJNATJON ACCURACy

aT 398,6 aR 306.1 SS 416.5

CRT .664) CRa -.9085 CST -,9124

LaA 620.6 NSA Z01.4 Sa4 19.0

EL1 462.2 [LZ 192,) ALF 34,05

2149



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH DA T[ NAY 24 ]964 FLIGHT T_N( 86.00 ARR|VAL G&T[ AUG 18 1964

H[L|O_[NTR]C C(_JC

RL 13].51 LAL -.00

mP J0J.67 LAP -3.27

RC _R.3S? GL -13.41

PLANI[10([NTR]C CONIC

C3 62.335 VML 7.495

LNCH AZNTH LNCH TIN_

90.00 Z] _7 45

90,00 ]3 ;7 47

100.00 0 Z7 28

100.00 J4 )4 40

110.00 1 63 51

I|0.00 15 32 47

0/FF[R[N/|AL C(_R[CTJONS

TO[ -,4398 TRA-1.3633 TC3 -.3869 BAU .3359

R0[ -.4088 RRA .079l RC3 .JI)l FAU ,I2603

FO[-J.44Z7 FRA-i,7Z96 F(3-1.7504 5SP 5J70

BO[ .6003 6RA 1.3656 8(3 .403J ¥$P -86J

DISTANC[ Z)9.00Z

LOt. 24Z.86 VL 28.96Z GAL -14.46 AZL 9).74 HCA ]19.26 SXA |45.35 ECC .2530| INC 3.7445 vJ 29'_407

LOP Z.17 VP 19.108 GAP 1.10 AZP 88.17 TAL Z46.Z0 TAP 5.47 RCA ]08.S? APO 182.]2 v2 34.87Z

GP 8.15 ZAL ]62.91 ZAP 102.39 [T$ 5.25 ZA[ 156.04 [T[ 150.24 ZAC 85.57 [TC 276.|8 CLP-|OZoSZ

OLA 9,11RAL 73.77 RAD 6569.Z V£L 13,553 PTH Z,48 VHP 4.571 0PA 3].30 RAP 77.40 [CC 2.0259

L-| TIN( |NJ LAT [NJ LC_IG iN] RT ASC IN] AZNTH IN] TIN( PO CST TIN ]NJ Z LA1 /NJ Z LONG

Z?8Z.94 -28.]3 80.58 319.ZJ 93.43 23 44 8 Z182.9 °2?.35 72.00

4834.41 19.47 Z10.17 31Z.02 69.02 |4 38 4] 4254.4 16.44 202.80

ZS06.ZA -Z9.62 00.12 319.10 94.Z1 1 9 15 I906.2 -28.72 51.45

4606.34 Z0.86 ]91.35 111.48 68.09 15 51 26 4006.3 lT.?l 181.97

2260.98 -33.65 41,05 318.66 96.41 Z 23 32 1661.0 -32.40 32.04

4424.)7 24,58 175.81 309.75 65,46 J6 46 31 3824.4 2|.06 ]68.43

MID*COURSE Ex[CUT|ON ACCURACY ORB|T D[T[RNINATION ACCURACY

$GT 1216.2 SG4_ 351.0 $65 278.0 ST 458.8 $R 297.1 SS 422.0

RRT -.1702 RRF -.2275 RT_ .8424 CRT .6850 CRS -.9J40 CST -.9]84

SGB 1265.8 R23 .0723 RJ5 -,8436 L$A 646.8 NSA 200.5 SSA 18.9

SGI 3Z]7.8 SGZ 345.4 THA ]76.94 EL! 493.8 [LZ 192.5 ALF 29.86

LAUNCH OAT[ NAY 24 J964 FLIGHT TiM( 88.00 ARRIVAL DATE AUG 20 ]964

H[L|OC[NTRIC CONIC

RL 15J.51LAL -.OO

RP I08.64 LAP -3.21

RC 94.670 GL -13,77

PLAN[TOC(NTRIC CONIC

C3 6(3.958 V_L 7.808

LNCH AZNTff LNICN TJitq[

90.00 23 2 9

90.00 13 17 27

I00.00 O 31A_

100.00 ]4 34 30

110.00 1 49 43

1]0.00 15 _Z 59

DISTANCE Z65.191

LOL 242.86 VL 28.895 GAL -14.27 AZL 93.80 HCA 122.44 SNA J44.72 ECC .25070 |NC 3.8042 Vl 29.407

LOP 5.36 VP 39.067 GAP |,_5 AZP 87.96 TAL 245.28 TAP 7.72 RCA 108.44 APO ]81.00 v2 34.882

GP 8.37 ZAL 162.36 ZAP 106.48 ETS 5,91 ZaE 15_.67 [TE |53.17 ZAC _5.84 £TC 276.59 CLP-]06,_7

O_A 8.81RAL 74.28 RAO 6569.1 VEL 13.502 PTH 2.47 VHP 4.395 DPA 5J.37 RAP 76.25 ECC 2.0032

L-| ?|K XNJ LAT IN] LONG IN] RT ASC IN] AZNTH |NJ TIN[ PO CST TIN IN] 2 LAT JNJ 2 LONG

2767.91 -28.06 79.49 319.16 9).96 23 48 16 2167.9 -27.21 70.92

4838.62 19.57 ZJ0.44 312.27 69.12 14 38 26 4258.6 ]6.56 201.06

2491.72 -29._4 _9.04 )19,05 94.77 ] 15 14 1891.7 -28.57 50.35

46|0,04 20.96 191.58 311.69 68.18 !5 51 20 4010.0 !7.81 !84.20

Z247.38 -)3.54 40.02 318.54 97.0! 2 27 J! 1647.6 -52.2] 3].04

4428.95 24.65 17_.97 309.98 65.53 J6 46 46 3826.9 21.14 !68,59

_BIT 0ETERNINATJON ACCURACY

ST 480.5 $R 287.2 SS 426.5

CRT .7058 CRS -.9197 CST -.9230

LSA 674.8 N$4 198,? SSA ]8,7

[L] 528.J _L2 185,6 4LF 26.31

DIFFERENTIAL CCI_RECT|ON$

roe -.4852 TRA-J.4450 TC3 -.4441 BAU .3734

ROE -,5908 RRA .0680 RC) .|129 FAU .12429

F0[-1.4387 FRA*1.6790 FC3-1,7652 8SP 3554

gO[ .6250 BRA ].4466 BC5 .4582 FSP -864

MID-COURSE ExECuT;ON ACCURACY

SGT 1328.3 SGR 110.4 SG) 276.8

RRT *,1646 RRF -.ZZS7 RTF .8530

SGB I)G9.3 823 °0767 R13 -.8540

8G! 1)27.6 SG2 3_5.4 TH4 172.4_

LAUNCH OATE NAY 24 1964 FLIGHT T|N[ 90.00 ARRIV4L DATE AUG 22 1964

NELIO([HTR|C CO_|C

RL 151.51 LAL -.OO

RP 106.60 LAP -3.14

RC 96.988 GL -14.14

PLAN(TOC[NTR[C C(_qIC

C3 59.584 VHL 7.719

LNCH AZNIH LNCN TIN(

90.00 23 6 51

90.00 13 J7 8

100.00 0 36 15

100.00 ]4 34 2]

]10.OO I 53 53

110.O0 15 33 13

01FFERENT]AL C(_MR[CTION$

T0£ -.3303 TRA-1.5254 TC3 -,5018 8AU .4096

R0[ o.3722 RRA ,0561RC3 .1123 FAU .12164

F0[-1.4232 FRA-1.6148 r¢3-1,767_ BSP )925

e0[ ,6478 8RA 1.5264 8C3 .5142 FSP -851

DISTANCE 271.347

LOL 242.86 VL 28.82) GAL -14.08 AZL 91.82 HC4 125.62 SNA 144.08 [CC .24844 INC 5.8682 vl 29.407

LOP 8.54 vP 39.024 GAP ].97 AZP 87.74 TAL 244.50 TAP 9.92 RCA 108,28 APO ]79.87 v2 34.893

GP 8.61ZAL 161.75 ZAP 110.34 [TS 6.65 ZA[ 151.40 ETE 155.80 ZAC 86.11 ETC 2?6.56 CLP-lJD.59

0LA 8.49 RAL 74.83 RA0 6569.1 VEL 11.451 PTH 2,46 VHP 4.4)2 0PA 5].49 RAP ?5.36 ECC 1.9606

L-] T|N_ JNJ LAT ZNJ LON_ |NJ RT A$C IN] AZNTH IN] TiME PO C$T TIN IN] 2 LAT !NJ 2 LOqG

2752.07 -27.98 78.33 319.12 94.55 21 52 4) 2152.] -27.05 69.79

4863.16 19.68 Zl0.7A 112.51 69.22 ]4 58 l| 4263.4 ]6.68 203.35

2476.43 -29.45 91.92 118.98 9_.16 I 17 31 1876.4 -28.40 49.27

4614.23 21.06 J91.88 111.94 68.28 J5 51 16 40!4.2 17.91 ]84.45

2233.48 -33.4Z 38.94 318.45 97.64 2 3J 7 ]633.5 -$2.00 30.00

4429.95 24.74 176.17 310.24 65.62 16 47 5 3829.9 21.24 ]68.72

NI0-COURS_[ (XECUT|(_i ACCURACY ORBIT 0ET(RNJNAT|ON ACCURACY

SGT 1437.2 5GR 328.9 SG3 273,6 ST 522.9 SR 276.6 S) 429.0

RRT -.1_62 RRtr -.Z231RTF .8606 CRT .7210 CRS -.9257 CST -.9261

)GO 1474.4 828 .0823 811 -.8613 LSA 703.? NSA 196.0 SSA ]8.5

5G1 1438.Z SGZ 3Z4.6 ?HA 177,84 ELl 564.2 EL2 J77.6 4LF 25.32

LAUNCH OAr( NAY 24 J964 FLJGHT Tll, q[ 9].DO ARRJVAL 0ATE AUG 24 1964

HELIOCENTR|C CC_iIC

RL ]51.51 LAL -._

RP 108,57 LAP -3.07

RC 99.308 GL -]4.55

PLANIETO¢[NTRIC C_IC

C3 58.2]_ VffL 7.630

LNCN AZNTH LNCH TIN_

90.00 Z3 11 55

90.00 13 16 46

100.00 0 4J 8

100.00 1414 11

110.OO I 5S ZZ

110.00 15 33 27

01FF[R[NTIAL C(_IrR(CT|ONS

TOE -,S763 TRA-I._S| T¢_ -.5607 BAU .4430

ROE -.3324 RRA .0440 RC3 .||17 FAU .1|867

FO[-l.408t _R4*1.5488 F¢3-1.2648 _SP 4314

e(_l[ .6755 MA 1.6057 8C3 .57| ? FSP -844

D1STANC[ _27.473

LO(. 242.86 VL 28.749 GAL -|3.89 AZL 93.94 HCA 1_8.80 SNA 143.4J [CC .24623 INC 3.9376 V] 29.407

LOP 11.73 VP 38.979 GAP 2,37 AZP 87.53 TAL 243,25 TAP 12.05 RCA 108.10 APO 178.72 V] 34.905

GP 8.87 ZAL J61.O9 ZAP 113.97 (TS 7.41 ZA( 149.25 EYE 157.69 ZAC 86.40 ETC 276.67 CLP-]]4.28

OLA 8.14 RAL 75.42 RAO 6569.1 VEL 13.400 PTH 2.45 VHP 4.48! DPA 31.67 RAP 74.72 (CC J.958]

_-I 7|14( _NJ LAT IN] L(_ IN] RT ASC |NJ AZNTH IN] T_M( PO CST TIN IN] 2 LAT ]NJ 2 LONG

2735,19 -27.88 77.I_ 319.10 g_.15 23 57 31 21)5.3 -26.88 68.59

48t_!.80 19.8| 211.08 312.79 69.35 14 37 55 4268,8 16.83 203.68

2460.24 o29,34 56,72 318.94 95.98 I 22 8 1860,2 -28.21 48.1!

46|9.08 21.18 J92.|6 312.ZZ 68.40 ]5 51 J0 4019.1 J8.06 184.75

ZZ|8._6 -33.28 37.80 318.36 98.30 2 35 20 1618,6 -31.77 28.89

44_.52 24,84 176.39 310.54 69.?_ 16 47 20 3833.3 2].35 J68.98

M;O-C(_M[ (X(CUT_OI ACCURACY ORS|T 0[T[RM|NAT|ON ACCURACY

SGr _54_.8 S_ 31¢,5"s63 269.8 sr 568.9 sR 264,8 SS 432,6

RRT *.1487 _ ".ZZ09 RTF .8663 CRT .?375 CRS *.9320 CST -.9286

$68 1S8|.8 RZ3 .0894 RI3 *.8669 L$A 735.7 MSA J92.6 $$A J8,3

$61 1550.6 SG2 312.9 THA 178.21 [L| 602.7 [LZ !68.3 ALF 20.70

Z130



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964_

LAUNCH OAT£ NAY 24 1964 FLIGHT T|N( 94.00 ARRIVAL 0ATE 4UG 26 1964

N£LJOC[N/RJC CONIC D|$TAMC[ 183.570

RL 151.5| LAL -.00 LOt. Z&Z.86 VL 28.87Z GAL -13.69 AZL 94.0| NCA ]31.98 IRA ]4Z.73 [CC ,Z4409 ]NC 4.0115 VI 29,407

RP IOa.53 LAP -Z.96 LOP |4.91 VP }8.933 GAP 2.78 AZP 87.3I TAL Z41.14 TAP 14,|Z RCA 107.69 APO 171.57 v2 34.916

RC 101.430 GL -14.99 GP 9.I? ZAL ]60.37 ZAP I]7.36 ETS 8.23 ZA[ 147.23 [T[ I59,|6 ZAC 86.72 [TC Z76.?3 CLP-|I?.74

PLAN_.TO_(NTRJC C(_NIC

C3 56.455 YHL 7.540 0LA 7,77 RAL 76,06 RAO 6569.0 V£L 13,330 PTH Z.44 vHP 4.539 DPA 31.92 RAP ?4.34 [CC ].9357

LNCH AZNTH LNCH TIldE L-| TZl4_ IN] LAT JNJ LC_IG IN] RT ASC IN] AZNTH |HI TIldE PO C$T TiN IN] Z LAT IN] Z LC_IG

90.00 13 J? Z3 1717,38 -21.77 75.82 319.I0 95.79 24 Z 41 2117.4 -26.67 67.32

90.00 13 16 Z'0 4875.11 19.97 Z11.48 315.11 69.49 I4 37 33 4275.J |7.00 204.07

10(3.00 0 46 24 Z44Z.97 -Z�.ZI 35.48 )J8.9Z 96.63 | 27 7 |843.D -27.99 46,87

]00,00 ]4 33 56 4624,76 Z].33 191.51 51Z.55 68.54 |5 3| | 40Z4.8 I6,ZZ 165.]0

I]0.00 2 3 II ZZOZ.68 -33.12 36.59 518._0 99.00 Z 39 54 1602.7 -31,52 27.72

110.00 |3 33 39 4437.61 24.98 176.67 310.89 63.85 16 47 36 3837.6 Z|.48 ]69,25

OJrrCR(NT[AL CoRReCTION6 NI0-((_/R$[ [X(CUT|ON ACCURACy (_M817 O[T[RN|NA TIO_ ACCURACY

TO[ -°6ZZ? TRA-J.681J TC3 -,6104 EAU ,4790 _GY |66Z.9 SGR 30)o4 $63 165,1 ST 6JZ°1 IR 231,1 $$ 436.2

RD[ -,33|6 RN4 .0317 RC) .lI09 FAU ,|1534 RRT -,I361 RRF -,Z197 8TF .8704 CRT .7534 CR$ -.9366 C$T -.9_0?

r0[-],3900 FRA-I.4785 rc3-].756Z 8SP 4702 SG8 1690.4 R23 .0982 RI3 -.8708 LSA 769.8 NSA 188.6 SIA 16.0

60[ ,70_ 6RA 1.6834 8C3 .630Z FSP -854 SGI |663.4 $GZ 300.5 THA 178.55 ILl 641.9 [LZ 137.6 ALF 18.39

LAUNCH DATE NAY 24 1964 FLIGHT TII,_ 96.00 ARRIVAL OAT[ AUG Z6 1964

HI[LIO([N?R|C COLIC 0J$TAN([ 189.640

RL 151.51 LAL -.00 LOt. Z4Z.86 VL 18.393 GAL -13.48 AZL 94.10 HCA I35.17 IRA 142,04 [CC .Z4ZOI _NC 4.0973 ¥1 19,407

RP 106,50 LAP -Z.89 LOP |8.10 VP _6,886 GAP 3,J) AZP 87.09 TAL 240.97 TAP 16.]4 RCA 107,66 APO 176.4| ¥2 34,9Z9

RC |03.951 GL -13.47 GP 9.52 ZAL I59,60 ZAP I Z0,_3 ITS 9o|Z ZA[ I45.35 IT] 160,30 ZAC 67.07 ETC 276.75 CLP-121.OO

PLAN(TOC[NTRIC CONIC

C3 35.506 VNL ?.450 OLA ?.35 HAL 76.71 RAO 6569.0 ¥[L 13.199 PTH Z.43 VHP 4.604 0PA 51.Z5 RAP 74.19 Ice 1.913_

]NJ LC_iG IN| RT A$C JNJ AZNTH _NJ YJN[ POCST YIN INJ Z LA1 |NJ 2 LONG

74.43 319.11 96.46 24 8 I6 2098.2 -26.44 65.96

211.96 313.47 69.67 14 37 6 4282.6 17.19 204.32

54.10 518.9Z 91.33 I 32 30 1824,4 -27.74 45.35

I9_.93 3J7.9Z 68.7I |3 30 46 4031.5 |8.4] I83.5!

35°Z9 31B,Z4 9_,74 Z 44 49 1585,7 -31,23 26,48

177.01 3|1,28 66.00 16 47 49 3843.0 21.64 169.36

N|0-C{_$[ EX_CUT|CIM ACCURACY _8IT 0[TERNINAT|ON ACCURACY

SGT 1775.1 SGR 189.7 $G3 159,7 ST 638.1 SR 138,5 S] 438.6

RRY -.1118 RRF -._1 94 RTF .8729 CRT .7692 CR$ -.9454 CST -.9320

SG6 1798.6 RZ3 .|095 RI3 -.6732 LSA 605.0 NSA 144,0 554 JI.6

$GI I775.5 $GZ Z87.4 THA ]78.81 ILl 664.4 ELZ ]46.3 ALF 16.35

LNCH AZNTN LNCH T|N_ L-| T]N[ JNJ LAT

90.00 23 23 ]8 2698.13 -27.63

90.00 13 15 &5 486Z.56 Z0.14

100.00 0 3Z 6 Z4Z4.43 -Z9.06

100.00 |4 )3 35 46)|,5| 21.49

110.00 Z 6 14 2165.66 -32,93

|JO,OO I9 33 46 4443,05 ZS.IO

0|FF[R[NT|AL CC_R[CT|(_I$

TOE -.6691 TRA-|.T561 TC3 -.680Z 8AU .5||5

ROE -.1100 #RA .0190 _C) .JJ0| FAU .]JISZ

fDE-1.3656 FRA-I.4008 rC)-1.7393 86P 5068

BO[ .7373 8RA ].7564 OC3 .6890 FSP -812

LAUNCH DATE N4Y 24 1964 FLIGHT T[IqE 98.00 ARRIVAL O4T[ &UC 30 1964

M£L|O(ENTRJC CONIC DISTANCE 295.666

RL 151,5| LAL -.00 L(3qL 242.86 VL 29.3]Z GAL -13,27 AZL 94.19 HCA 138.36 ]HA 141.54 [CC .23999 INC 4.1916 vl 29.407

RP 106.46 LAP -Z.76 LOP 21.29 VP 36.837 GAP 3.46 AZP 86.67 TAL 239.76 TAP ]8.1Z RCA ]07.4Z APO 175,26 V2 34.94[

RC 106.170 GL -13.99 GP 9.93 ZAL 156.77 ZAP I23.47 ITS 10.09 ZA[ 143.60 [TE 16|.13 Z4C 67.47 [TC 276,72 CLP-124.05

PLAN(TOC[NTRIC CON|C

C) _4.J63 VHL ?,16] DLA 6.68 RAL 77.4) RAO 6569.0 YEL J3oZ49 PTH Z.4Z VHP 4,6?7 DPA 3Z.66 RAP 14,27 [CC 1,6917

LNCH AZNTH LNCH TIN( L-I T|Nt[ IN| LAT IN| LONG IN| RT ASC IN| AZHTH IN| TIN] PO CST TIN IN| 2 LAT IN| 2 LONG

90,00 23 29 43 1677.56 -27.46 ?Z.93 319.14 97.2I Z4 14 Z] 201?.4 -26,17 64.50

90.00 13 14 99 4691.43 Z0,35 21_.52 )|3.88 69.88 |4 36 30 4Z91.4 17,4_ Z05.O?

lO0.O0 0 58 IT Z404,40 -Z8,8# 52.64 318.92 98.08 | 38 _Z ]604.4 -Z7.46 44.]Z

IOt0.00 14 33 Z 4639.61 21.69 193.47 3|3.34 68.91 15 30 22 4039.6 16,65 186.01

110.00 Z 14 3 2167.31 -32,11 33,91 318.19 100.54 Z 30 10 ]567.3 -30.91 2_.1_

110.00 15 33 46 4449.48 25.28 ]77,42 5I].?Z 66.19 16 47 35 3649.3 Z|.64 169.96

0IrF[R[NrZAL COqR[CTfON$ NI0-COURS[ £K[CUT|ON ACCURACY OR6JT O[TERNINAT|ON dCCURACY

TD[ -,7i75 TNA-I.637| TC) -,74JZ BAU ,5417 $GT J888.4 SGR 7?5,6 SG3 233,4 ST 706._ SR 223.6 S] 442.9

RO( -.2671 RRA .OOQ4 Re3 .1095 FAU .1077_ RNT -.1120 RRF -.ZZZO RTF .8747 CRT .1656 CRS -.9523 CST -.9331

F0(-1.3465 FRA-].5262 FC3-1.7213 BSP 5452 SG8 1908.4 R26 .1227 RI3 -.6750 LSA 644,] NSA 179.3 SSA 17.1

80[ .7728 ERA 1.8311 8C3 .7492 FSP -797 SG| 1888.6 SGZ 173.8 ?HA 179.04 (L1 ?Z8.5 (LZ 1_4.1 ALF 14.47

LAUNCH OAT( MAY Z4 I964 FLIGHT TIN_ J00.00 ARRIVAL DATE SEP 1 1964

H(L|(:X:ENTRIC CONIC

RL 13],31 LAL -.OO L_ _41.86 ¥L

RP 108.42 LAP -2.67 LOP 24.49 VP

NC 106.565 GL -16.56 GP

PLAN(TO_(NTRIC CONIC

C3 51.887 VHL 7.ZTZ

LNC_ AZN?H LN_H T|J_ L'J T|N( |NJ LAY

90.00 23 36 45 2654.68 -Z7,25

90.00 13 13 55 49'0_.1Z Z0.(_[3

100.00 1 3 3 238_.57 -18.66

]O0.DO 14 )Z Id 4649.46 _|,91

t_0.OO Z ZO IZ 21A7.35 -31.45

110.00 15 3) 34 4497.45 25.50

_FFER(NTIAL C(_IQRECTION6

TO[ -.7668 TRA-J._Z7 TC_ -.80_1 8AU .3714

ROE -.1634 /I_'A -.0064 RC3 ,1090 FAU .10367

F0(-1.3_49 FRA-].Z480 FC3-1.697| BIP 5814

80[ .8108 8RA I._JOZ? 6C_ .8095 FSP -773

OISTANC( 301.709

18.419 GAL -13,05 AZL 94.30 _CA I4J.55 S.qA J40.61 (C( .23805 INC 4,1982 v] 29,407

)8.788 GAP 3.8Z AZP 88.6) TAL 238.50 TAP ZO.05 RCA 101.]6 APO 174.11 v2 34.953

10.43 ZAL 157.87 ZAP IZ6.Z0 (TS 11.19 ZA( |41.96 (T( 161.73 ZAC _7.93 [TC _76,6_ CLP-126.91

OLA 6,36 RAL 78.|7 RA0 65_8,9 V(L |),_ PTH Z.4I vHP 4.756 OPA 33.ZZ RAP ?4.53 CCC 1.8 ?04

IN| L_G |NJ RT A$C |NJ AZNTH JNJ T|N[ PO C$T TIN JNJ Z LATJNJ Z LONG

71.30 119.18 98.00 24 2| 0 2054.? -23.86 62.91

Z|_.2I 314.34 70.|3 14 )5 37 4302,1 11.71 205,?3

51.05 518.9A 98.89 | 44 45 _78Z.6 -ZT.]3 42.38

I94.J0 3|_,8| 69.16 15 49 44 4049,5 ]8,90 J86.62

32.41 318,15 I01.39 2 56 0 1547.4 -30.54 23.7]

I77.94 311._ 66,4_ 16 47 5_ )657.5 12.09 170.45

M_O-COUil_$( (_J[CUTZ_I ACCURACY C_8|T 0£T(RN[NAT]ON ACCURACY

SGT _00.3 9GR 161.3 8G3 246.8 ST ?35.6 IR 207.6 SS 446,9

RRT -.0995 RRf -,2175 RTF .8?54 CRT .8026 CR5 -.9598 CST -.9336

$68 20|7.3 R23 .1396 R]3 -.8757 LSA 8B5.0 NSA 174.4 SSA 16._

SG] L_000.5 SGZ 259.9 THA 179,14 ILl 774.3 (L2 120.9 ALr 12.75

Z151



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964J

LAUNCH OAT( NAY 24 ]964 FLIGHT TIN( JOZ.0O ARRIV4L OAT[ SEP ] 1964

H[L|O([NTRIC CONIC

RL 151.5I LAL -.DO

RP 10g.38 LAP -Z.59

XC 110.a96 GL -IT.25

PLAN_TOCENTRIC CONIC

C3 5J.631 VHL ?,185

LNCH JZNTH LNCH TINE

90.00 23 44 Z9

90.00 l_ 12 29

100.00 I IZ Z9

lO0.O0 1J 31 6

]10.00 Z 26 56

110.00 15 35 6

OJfF[R[NTIAL CCIIR[CTICf4S

TD[ -,6)96 TRA-I.97|9 TC) -.6643 8AU .6013

R0[ -.2_65 RRA -,0169 RC_ ,|09| FAU .09974

F0[-1.3099 FRA-I.]?44 FC}-l.67Z5 BSP 6|99

80[ .8556 BRA 1,9720 6C} .6711FSP _?S?

0ISTANC[ 307.711

LCX. 242.86 VL 26.}46 GAL -12.8Z 4ZL 94.4Z HCA 144.?4 SN4

LOP 27.66 VP 36.736 GAP 4.J4 AZP 86,36 TAL Z$?.Z0 TAP

GP 1].02 ZAL 156.66 ZAP IZ6.?3 ITS 12.44 ZA[ |40.4Z IT[

|39°9} [CC .Z3618 |NC 4.4Z]1 VI Z_.407

21.94 RCA 106.88 APO 17Z,96 VZ 34.966

]62.13 ZAC B6.SZ [TC 271.55 CLP-129.59

DLA 3.76 R4L 76.96 RAO 6568.9 VEL 13.1_3 PTH 2.40 vHP 4.840 DPA 33.69 R4P 75.02 ECC J.8497

L-] Tll, q[ INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH ]NJ TIME PO CST TIN ]NJ Z LATINJ 2 LONG

2629.73 -27.00 69.52 319.23 98.86 24 Z8 19 Z029.? -25.50 6].]7

4913.15 Z0.90 ZI4.03 314.87 70.45 14 34 24 4315.I 18.04 Z06.54

Z358.58 -28.39 49.}Z 318.97 99.76 I 5| 48 1?58_6 -Z6.75 40.90

4661.53 ZZ.ZZ 194.88 314.33 69.48 13 48 47 4061.5 19.Z3 187.36

2]25.48 -32.]4 _0.78 3|6.lZ JOZ.3I 3 Z Z4 15Z5.5 -30.]2 2Z.J5

4467.40 23.77 178.S9 312.79 66.72 16 47 33 3867.4 22.59 1?].06

NIO-COUR$[ (X[CUTION ACCURACY O_SJT D[T[RN_NATION ACCURACY

SGT 2113,? 5C*R 24?.0 $63 240,6 ST 808.4 $R 190.3 SS 453.4

RRT -.089] RRF -.2386 RTF .6?60 CRT .821| CRS -.9672 CST -,9347

3¢8 2126.0 223 .160] R13 -.6T62 LSA 930.7 NSA 169.? S$A IS.?

SGI ZI13,6 SGZ Z46.0 THA 179.40 ELI 823.6 £L2 106.6 4LF 11.13

LAUNCH OAT[ NAY 24 ]964 FLIC,,HT TIN£ J04.00 ARRIVAL OAT[ SEP 5 1964

H£LIOCENTRIC CONIC

RL I5J.51 LAL -.00

RP 108.34 LAP -2.42

RC JI3.Z01 GL -16.01

PLA_TOC, ENTRIC CONIC

C3 90.433 VffL ?,|OZ OLA _.06 RAL

LNCH A2NTH LNCH T]I_ L-I TII41[ IN] LAT

90.00 23 33 6 2601.90 -26.T0

90.00 I3 J0 3J 493I.ZZ Zl.26

I00.00 J ZO 43 2331.93 -28.07

JOO.OO ]4 29 28 4676. Sl ZZ._6

I10.00 Z 34 28 2101.24 -31.76

110.00 IS 31 I3 4479.93 26.10

OIFFERENTIAL CCIIRECTION$

TO] -.6769 TRA-Z.O_6 TC} -.9Z66 BAU .6291

ROE -.Z123 RRA -,03|_ Re} .1099 FAU .095?8

F0[-1.Z98? FRA-J.]OZI FC3-1.6441BSP 6583

60[ .9023 BRA Z.0390 BC3 .9_31 rsP -739

0]STANCE 313.693

LOL 242.86 VL 26.26| GAL -IZ.59 4ZL 94.37 HCA 147.93 SNA 139.22 [CC .23439 |NC 4,563Z Vl 29.40?

LOP 30.8a VP 38._8 GAP &.45 AZP 66.13 TAL 235.85 TAP 23.T9 RCA 106.39 APO 1?1.66 V2 34.979

GP 11.76 ZAL 155.80 mAP 131.04 ET3 J3.90 ZA( J36.96 £T[ 162.27 ZAC 69.ZZ [TC 276.4J CLP-132.12

79.?9 RAO 6368.9 V[L ]3.]07 PTH 2.39 VHP 4.929 OPA 34.72 RAP 75.67 [CC J.8300

IN] LONG IN] RT ASC IN] AZNTH IN] TIM[ PO CST T|M IN] Z LATJNJ Z LONG

67._4 319.30 99.61 24 36 28 Z002.0 -2_.07 59.25

213,09 )15.49 70.85 ]4 32 42 433/.2 16.45 207.54

47.40 }|9,0Z ]O0.?Z I 39 37 1731.9 -26.30 39.05

195.85 314,98 69.87 15 47 23 4076.5 19.63 188.30

28.98 318.|! 103.31 } 9 29 ]501.2 -Z9.6Z 20.AA

179.4] }]3.43 67./0 16 46 35 3660.0 ZZ,?7 17].83

N|O-COURSE EXECUTION ACCURACY _BIT DETERNINATION ACCURACY

SGT 22Z7,0 $GR 233.1 SG3 234.2 St 864.6 $R 171.5 $$ 461.6

RRT -.0809 RRF -.2566 RTF .8761 CRt .8413 CRS -,9746 CST -.9357

SG8 2239.2 RZ3 .1855 R13 -.8763 LSA 981,0 NSA J65,4 $64 14.7

SG/ 2227.] 5GZ 232.3 THA 179.5I ELI 876,7 [LZ 91.4 4LF 9.56

LAUNCH OAT[ NAY Z4 1964 FLIGHT TIN£ 106.00 ARRIVAL 04T[ SIP ? 1964

H[LI_(NTRJ¢ CONIC

RL ]51.11 LAL -.00

RP 108.$0 LAP -Z.Z9

RC 115,499 GL -16.69

PLAN£T_[NTRIC CONIC

C3 49._14 VHL ?.OZZ

LNCH AZNTH LNCH TIN[

90,00 0 6 43

9O.00 J3 ? 50

100.00 I 30 3

100,00 14 Z7 ]1

1J0.00 Z 42 51

110.00 15 30 53

OIrFCRENTIAL C_RR[CTIONS

TOE -.9386 ?RA-Z.IOZO TC3 -.9873 6AU .6530

flO[ -.)$49 RRA -.O445 RC3 .|||3 FAU .0_]60

r0[-1.2690 FRA-1.0Z?Z FC3-I.6060 8$P 6933

60[ .9366 BRA Z.10Z3 6C3 .9936 FSP -714

D]$TANC[ 3]9.657

LOt. 242,66 VL 28.1?5 GAL *]2.35 AZL 94.74 HCA 13].]3 SNA 139.5Z [CC ._3269 ]NC 4.7375 Vl 29.40?

LOP 34.0? VP 36.638 GAP 4.73 AZP 85.65 TAL 234.4? TAP Z5.60 RC4 106.29 4PO ]?O.?S VZ 34.992

GP IZ.67 Z4L 154.60 ZAP I33.J4 [T_ 15.64 ZA[ 137.36 [T[ 162.16 ZAC 90.C9 ETC Z76.24 CLP-]34.49

0LA 4.24 R4L 60.67 RA0 6_66.8 V[L |3.064 PTH _.38 VHP 3.023 0PA 35.76 RAP 76.46 [CC 1.81]6

L-| TIN[ ]NJ LAT INJ LONG INJ RT A$C |NJ AZ_TH ]NJ TIN( POC51 TIN ]NJ 2 LA7 IkJ 2 LONG

25?0.68 -26.32 65.}3 319.38 100.65 0 49 34 1970.? -24.55 5?.1J

4951.33 ZI.?J Z]6.40 316.Zl 7],36 ]4 30 2] 4351.3 ]8.96 206.80

2301.90 -27.67 45.Z6 319.08 ]0J.78 Z 8 25 1701.9 -25.77 36.98

4695.34 23,0| 197.08 313.72 70,36 15 45 27 a095.3 20,)3 169.47

Z074.04 -31.33 26.90 318.10 |04,4Z } 17 Z5 |474,0 -29.04 |6.53

4493.97 26.3Z 160.47 314,23 67.60 ]6 45 46 3896.0 23,25 I72.83

N|O-COUR$1[ (_I[CuTION ACCUR4CV 04R6IT O[TERNINATIC_I ACCuRACV

$GY Z338.J $_ ZZO.3 563 227.2 SY 974.3 $R 15|.3 SS 4?0.5

RRT -.0750 _ -.ZSZT RTT .67_ CRY .8646 CRS -.9824 CST -.9366

668 Z346.5 RZ3 .2171 R]3 -.67_? LSA 1035.3 NS4 J6].8 $54 13.6

SGI 2}36.2 662 Z19.6 ?HA 179,59 ELl 933.6 EL2 75.2 ALF 8.]1

LAUNCH 0AT£ NAY 24 1964 FLfGHT TZN_ |08.00 4RRIVAL OAT[ $£P 9 1964

N£LXOC[NTRIC CCSqIC

mL 151.51 LAL -.DO

RP ]06.26 LAP -Z.14

RC 1t?.790 GL -19.93

PLAb_TO_[NTRIC CONIC

C3 48.310 VNL 6._51

LNC_ AZMTH LN_H T|M_

_.00 0 |7 49

tm.oo 13 4 10

JO0.O0 ] 40 41

100,00 _4 _4 0

I|0.O0 Z 3E E5

110.00 13 26 45

OIFF(R(NTIAL CCIQR[CTION$

TO[-I.OI04 TRA-Z.1647 TC3-|.0476 eAU ._06

RO[ -.I536RRA -.0373 RC3 .1|40 _AU .0675_

F0[-1.2696 FRA -,9576 FC3-].5_4 6$P ?315

60£ 1.02Z3 BRA Z.|654 6C3 1.0338 FSP -695

0ISYANC[ 323.604

LO(. 242.86 VL 26.089 GAL -12.10 AZL 94.95 HCA 154.33 SNA 137.83 £CC .23106 INC 4.9489 V] 29,407

LOP 37.E7 VP 38.367 GAP 5.04 AZP 8_.34 TAL 233.06 TAP 27.39 RCA 105.98 APO 169.67 V2 35.006

GP 13.64 ZAL |53.15 ZAP 135.00 [TS |?.73 ZA[ I36.16 IT] 161.63 ZA¢ 91.21 [TC 276.05 CLP-136.?4

OLA 3.25 RAL 81.63 RAG 6568.6 VI[L 13.026 PTH Z.36 VHP 5,129 DPA 37.05 RAP ??,36 ECC 1.7951

L-I TJN_ IN] LAT |NJ L_NG JNJ RT ASC IN] AZNTH IN] Y|N( PO CST TIN ;NJ 2 LAT IN] Z LONG

2534.61 -25.83 62.82 319.30 102,0Z 1 0 A )934.8 -23,9_ 54.6?

49?6.93 ZZ.Z3 2|6.0? 317.07 7Z,OZ 14 Z? ? 4376.9 19.59 210.4]

E267.34 -Z7.I? 42.63 3J9.17 102.97 2 ]8 28 1667.3 -ZS.]l 34.63

47|9.44 Z},55 |9_.67 )J6.60 71.04 IS 42 39 4119.4 Z0,73 190,99

E043.03 -30.79 24.73 }lS.JJ 103,65 } 26 28 ]44},0 -26,33 ]6.39

43]6.7] Z?.03 181.84 315.17 68.E6 16 44 Z }916.? 23.86 174.14

M_O-COU_6_ [_(CuTION ACCURACY OR6]T O[T£RMINATION ACCUR4CY

S6T _451.} SGR ZO9.4 SG3 ZZO.4 ST 991.6 SR 129.2 SS 483.6

RRT -,0?63 Rglr -.3214 RTF .8753 CRT .8923 CR6 -.9894 CST -.9366

358 2460.3 R_3 .2349 RI3 -.8734 LSA 1099.2 N$4 159.2 S$A 12.2

$GI 2d51,4 $G2 Z06.8 THA 179.62 (LJ 998.3 (L2 5?.9 ALF 6.63

ZI$Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

L4UNCN 0ATE N4Y 24 _864 rklGHr tiN( II0.00 ARRIVAL OAT[ $EP L! 1964

_EL|O_ENCRI_ C(:_IIC

RL 15|.5| LAL -.O0

RP |08,22 LAP -J.99

RC J20.074 6L -2|.20

PLANETO(ENTRJC CONIC

C| 4?°4?8 VNL 6.890

LNCH AZNTH LNCH T_M[

90.00 0 30 44

90.00 IZ _9 6

100.00 ! $3 6

I00.00 14 19 _0

1|0.00 3 3 31

Jl0.00 15 29 33

O|FFERENT|Ak CCRR[CT|C045

rDE-|.O�SZ TRA-Z.]ZE| TC]-|.|045 OAU .?05|

ROE ".|Z39 R_A -.07|5 Re| .||84 FAU .08])|

_OE-I.Z�J5 FRA -.889Z FC]-|.519| 8SP 7691

gO? I.|OZZ 6ffA Z.ZZT3 603 ;.;S08 rSP -6T5

OISfAN(E 31J.516

LOt. 242.83 V_ 28.003 GAL -lX.83 AZL 95.Z2 HC4 J52.5] ]NA

LOP 40,47 VP 5#.5)6 GAP 5.]Z AZP 8].38 1AL Z]|.$| TAP

GP |3.14 ZAL 33J.70 ZAP J36,59 ETa 20.]? ZAE J34.23 ETE

|]7.14 [CC .22953 INC ].2|6J vJ 29.407

29.14 RCA |05.66 APO 138.6] V? 35.0J9

JTJ.J? ZAC 92.67 ETC 2T].84 C_P-13B.B7

OLA 2.04 RAL 82.60 RA0 6568,8 VEL |Z.994 PTH 2.]? YHP 5.245 DPA 38.69 RAP 78,40 [CC 1.7814

k-| fiNE JNJ LAT |NJ LONG IN| RT ASC JNJ AZNTH JNJ TiME Pt_ CST TiN IN| 2 LAT[NJ 2 LC)NG

249Z.78 -25.20 59.90" 319.66 103,]6 | l? Zl 1892.8 -23.12 51.85

5010.28 E2.94 220.28 318.14 ?Z.92 14 22 36 4410.5 Z0.38 212,54

2Z21,]4 -26,5] 40.02 ]19.]0 J04,]| 2 30 1_ 1627.3 -24.50 31.93

4?50.95 24.2] 200.76 ]17.70 7i,94 15 38 40 4150.9 21.54 193.00

2006.91 -_0.09 ZZ.15 ]13.16 10T.03 ] )6 58 1406.9 -Z7.47 13,94

4544.|] Z7.73 183.69 ]16.32 6916 16 41 18 3944.1 24.64 125,88

NED-COURSE [x[CuT;C_I ACCURACY C_'B]T DETERN|NAT]CYN ACCURACY

$GT 2584.6 S_ Z0|.9 SG] 2|3.3 ST 1067.8 SR I04.? SS 500.4

RRT o.0861 RRI r -.3739 RrF .8750 CRT .9260 CRS -.994| CST -,941]

SG6 Z52Z.5 RZ5 .Z992 RI_ -.8751 LS4 11T].5 NS4 J]?,_ $$4 |0.7

$G| 2_84.6 SG2 201.1 ?HA |T9,6| ELI 1072.2 £L2 39.4 4LF 5.19

LAMN(H DATE NAt 24 1964 FLIGHT TJN( ||2.00 4RR|vAL CArC SIP 13 1964

HELJC(ENTRJC CC_NIC

RL J]J,_J LAL -.DO

RP 108.12 LAP -|.8]

RC 12Z.33| GL -22.79

PLANE TO_ENTRIC CC_IJC

C) 43.9|6 VHL 6.850 0LA .50 RAL

LNCH AZMTH LNCH Tll, q[ k-1 T|N'E |NJ LAT

_)_.00 0 46 27 2442,|4 -24.]6

90.00 12 51 57 5054.94 2].80

lO0.O0 2 8 2 2129.00 -25,6?

|OO.O0 14 |] 3 479]._1 25.J0

liD.D0 _ |6 49 1963.70 -29.19

JlO.O0 15 ZO 46 4581.37 28.61

O[F_ERENTZAL CORRECT|ON]

TO_-J.J9B6 TRA-2,285] TC3-1.|525 8AU .727|

ROE -.0889 RRA -.0870 RC) .J245 FAU ,07864

KOE-I,3|]J rR4 -.8|77 FC]-J.45|J B]P _032

60[ 1.2019 8R4 2,287| 8C) |.1_92 FSP -645

DJ]TANC£ 337.453

LOL ?4?,BE VL 22.9J6 GAL -JJ.59 AZL 95.5T HCA 160.73 ]HA |36,45 [CC .22809 |NC ].5671 Vl 29.407

L(_4 _ 43.68 VP ]8.4B_ GAP 5.59 AZP 84,74 TAL 230.1] TAP ]0.86 RCA 105.3] APO 167.58 VZ ]3.03_

GP 17.16 ZAL 149.82 ZAP |]7,80 £TS 2].?I ZA[ |]3,16 [T[ 160.12 ZAC 94.64 [TC 275.62 CLP-|40.�I

83.66 RA0 6568.8 VEL |2.972 PTH 2.3T VHP 5.379 OPA 40._4 RAP 79.47 [CC |.772|

XNJ LONG XNJ RT A$C |NJ AZMTH IN| TJN[ PO C]T TIM ZNJ 2 LAT IN| _ L_NG

58.43 319.90 10_.90 1 27 9 1842.1 -Z2.08 48.50

2Z3.27 519.53 7_.18 14 |6 12 4454,9 21,40 215.42

36.68 ]19.51 105.87 2 44 21 15T9,0 -23.24 _8.7t

20].61 ]19.11 7_,2| |5 52 57 4193.] 22,56 195.73

lg,l! 318.27 I0_.63 3 49 ]Z |363.T -26.37 11.06

186.25 3|7.82 T[_.44 J6 ]T T ]981.4 25.67 I28.28

N/O-COURSE ExECuTION ACCuRACr OR6_T CETERN|NAT|ON ACCURAC_

5GT 2674,5 $GR |99.8 503 ?0_.0 ST 1Z]6.0 SR 77.? 55 ]20.8

RRT -.|04| RRF -.4577 RTF ,824§ CRT .967J CR_ -.9878 cat -.9444

aGO 2682.0 R23 .3480 R|3 -._747 L$A 1260.4 NSA 157.9 $5A 8.9

SG| 26?4.6 $G2 199.7 TH4 179.55 ELJ 3158,5 EL2 39,7 ALF 3.7Z

L4UNCH o_rE NAY 24 1_64 FLIGHt T|N[ 114,00 4RRlVAL 0dr? SEP IS 1964

_[LZO(ENTRZC CC_qlC

RL J9|.51 LAL -.00

RP 108.J5 L4P -l.ET

RC 1?4._]8 GL -24.87

PLANETC)_ENTRJC CCIN;C

C3 46.817 VNL 6.842

LN_H AZNTH LNCH TIM(

90.00 1 6 8

90.00 12 41 3]

|00.00 Z 26 46

I00.00 14 3 37

110.00 3 3] 23

110.O0 15 13 29

OZFFER[NTIAL CCNRECT|ON$

TOE-l.5]80 TRA-2.$495 TC]-I.IB86 BAu .7486

ROE -.048| RRA -.|O_J_ RC3 .]53_ FAU .07158

r02-|.]494 rR4 *.7494 FC]-|._60? _$P 84_]

80£ 1.)389 8RA 2,3519 8C) 1.1961 FSP -6J9

0]$T4NC[ ]4].]56

LOL 242.86 VL 27.8_0 GAL -JJ.]2 AZL 96.0_ _CA 163.94 SNA

LOP 46.88 vP ]8.435 GAP _.85 AZP 84.18 TAL 228.62 TAP

GP 20,14 ZAL J42.62 Z_P |38,48 E_$ 28.07 ZAE 13|.29 [T£

|3].78 ECC .22625 |NC 6.0525 vl Z9.*02

32,56 RCA 104,99 APO 166.57 vZ 35.046

J58.58 ZA_ 92,_8 [TC 27_.4| CLP-142,89

0k4 -|,_3 RAL 84,8] RAO 6568.? VEL 12.968 PTH 2.36 VHP 5.548 OPA 43.76 RAP 80.51 ECC 1.7705

L-| TIN( ]NJ LAT ZNJ LONG |NJ RT ASC IN| AZMTH IN| T|NE F_ CST TIN [NJ 2 LAT |NJ Z LONG

2378.72 -23.|8 §Z.16 320.]0 106.73 l 45 4? 1778.? -20.67 44.38

5117.29 24.89 222.51 321,43 76.04 14 6 51 4517.5 22,7] ZI9.51

2118.62 -24.48 3Z.59 519.86 107.7| 3 2 5 1518.6 -21.83 24.80

4852.6] Z6,Z0 20T.62 321.05 75.07 15 24 29 42]2.6 2].90 199.63

|910.09 -27.97 15.4| 3]8.5| 110.50 4 5 13 13|0,| -24.9Z ?.57

46]5.92 29.75 189,90 ]19.88 72.3] 16 30 4] 4035.9 27.05 181.75

M|0-CCUR$[ EXECUTION ACCURACY CN'SIT OET(RN|NAT|ON ACCURACY

$GT 2?88.3 SGR Z06.8 SG3 |95.8 ST &26_.4 SR 48.6 SS 549.T

RRT -.|332 RRIr *.3085 RTF .8250 CRT .98]? CRS -.9011 CST -.9493

$G8 2796.0 R23 ,3948 R13 -.8233 LSA |373._ NSA 159,7 ]SA 7.1

$G| 2788.4 $GZ 205.0 THA |79.43 ELI |268.3 EL? 8.7 ALF 2.|6

LAUNCH DATE NAY 24 J964 FLIGHT TJN[ ||6,00 ARR|VAL 0ATE SEP 12 J964

HELIOCENTRIC CONIC

RL ]5].5] LAL -.00

RP 108.0_ LAP -1.$0

RC 126.878 GL -27.74

PLAN(TO(ENTR|C CONIC

C3 47.603 VHL 6.899

LNCH 4ZMTH LN_H T_M_

• 0.00 I 32 28

90.00 lZ 25 42

lO0.O0 Z 51 4_

_00.00 J3 49 $

110.O0 3 55 20

JJO.O0 15 2 |

DIFFERENTIAL CCIIRECT|ONS

?02-l,5323 TRA-_,4192 TC$-J.Ig_ BAU .7620

RD( .00_4 RRA -.1331RC3 .144l FAU .06739

F02-1.40|5 FRA -._7_0 FC3-1._236 68P 8794

BOE 1.5373 BRA 2.4234 6C] 1.2052 FSP °58]

OISTANC[ 349.245

LOI. 242.86 VL 27.743 GAL -|1.04 AZL 96,77 HCA 167.14 SNA |35.12 £CC .2255] INC 6.7727 V| 29.407

LOP 30.09 VP _.384 GAP 6.]0 AZP 83.40 TAL 227.09 TAP 34.23 RCA |04.65 APO 165,59 V? 35.059

OP 24,20 ZAL |44._8 ZAP |38.23 ET$ 33.93 2AE 128.78 [TE ]56.38 ZAC 101.41 (TC 2?5.25 CLP-144.88

0LA -4._3 RAL 86.14 RAD _68.8 VEL 12.999 PTH 2.37 VHP 5,784 0PA 47.9] RAP 81.]6 ECC 1.7834

L-[ TIN_ JMJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ TJNE PO Cat T|N iN| Z LAT IN| 2 LONG

2Z94.9J -Z|,43 46.83 321,03 108.96 Z 10 43 1694,9 -18.65 ]9.0T

3209,44 26.Z_ 233.92 324.24 ?8.98 J3 52 32 4609.4 24.46 225.?0

Z039.10 -ZZ.73 Z?,33 320.34 109.93 3 Z3 4_ 1439.1 -|9.8| 19.76

4940,49 27,60 213,85 3_3.94 78.03 I_ |1 26 4340.5 2S.6? 205.56

J840, J| -26.Z| |0,Y3 _j9.04 ]|2.?? 4 26 0 |240,| -22,90 3.|4

47JZ.24 3],23 J95.3J 322.93 73.35 |6 20 33 4J|Z.2 ZB.�J J_7,08

NJO-CC_$[ E)_CUT|C_I ACCURACY _I_B]T D[TERM|NAT|ON ACCURACY

SGT _901,3 SGR ZZT.6 $G3 |84,0 ST |4]].4 ]R 35,8 SS 588,3

RRT -.|6_7 ill/ilr -.3694 RTF .8768 CRT .3603 CRS -.0749 CST -.9560

$G8 Z�I0,Z RZ3 ,43|6 R]3 -.8222 LSA 1522,6 NSA J63.2 SSA 5.]

$G| 290|.5 $GZ 2_4,6 THA ]79._6 EL| ]4|3.5 (L2 51.6 ALF .49

2|$$



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH 0AT[ NAY 24 1964 FLigHT Y|I_[ 118.00 ARRIVAL 0ArE SEP 19 1964

H(LIO<(NTmZC C(:_ZC 0[SYANC( 355.110

RL J5J.51 LAL -.00 LOL 141.86 VL Z?.657 GAL -|0.76 AZL 97.96 HCA 170.35 SMA 134.46 [CC .Z2435

IP IOI.O5 LAP -1.33 LOP 53.$O YP 38.$54 GAP 6.35 AZP 8Z.|5 TAL 2Z5.53 TAP 35.68 RCA IO4.30

RC 129.1Z7 G_ -3Z.01GP 30.52 ZAL 140.50 ZAP 136,29 (Y$ 41.98 ZA( 174.92 ErE 153,40 ZAC 107.T0

PLAN_TOC(NTmIC CONIC

C3 50,405 VHL 7.J00 OLA -8.$9 RAL 87.73 RAO 6568.9 ¥(L 13.106 PYH 2.39 VHP 6.]83 0PA 34.3|

LHCH AZHTH LKH T1)q[ L-I fil4[ |NJ LAT INJ LC_rG lNJ R] ASC 1N3 AZNTH INJ TiN( PC) CST TIN

90.00 2 |I 23 2|74.90 -19.58 38.96 322.63 1JI.76 Z 4? 38 1574.6

90.00 l] 59 30 53S8.12 27.74 264,53 328.91 84.09 13 28 48 4?58.1

100.00 3 28 33 1923.93 -19.9Z ZO.09 3Z2.05 112.79 4 0 39 1325.8

I00.00 ]3 23 i 5081.31 29.18 ZZ4.07 318,73 93.19 J4 49 43 449Z,3

110.00 4 27 17 1741.94 -13.47 4.41 320.33 i15.60 4 56 19 1141.9

J10.00 14 42 46 4938.98 33.03 Z04.93 319.09 80.66 16 3 25 4239.0

JNC ?.962Z vl Zg.40?

APO 164.63 VZ 3S,0?Z

ETC 273.26 CLP-I4T.05

OJFF(R(NTIAL CORRECTIONS

YD£-I.JAJ? TRA-Z,5076 TC3-I.14?Z 8AU .7799

RO( .0689 RRA -o1827 RC3 .1521FAU ,05880

FOE-|.471] FRA -°5980 FC3-I.0099 86P 9193

BOE 1.9619 MA 2.5143 8C3 1.1372 FSP -5Z6

NI0-COUR6( EXECUTION ACCuRACT

SGT 3016.6 SGR 168.3 663 166.3

RRT -.1608 RRF -.5867 RTF .88J6

$68 _029.5 RZ3 .4497 RI3 -.89Z2

SGJ _J6.9 9GZ Z64.7 ?HA 179.17

RAP 8J.49 (CO 1.8295

]NJ Z OAT ]NJ 2 LONG

-15.47 51.69

26.63 236.04

-J6.66 tZ.SJ

27.95 215,49

-19.85 $5?.JT

31.39 196.11

CIRSIT 0(T(RN|NATION ACCURACY

ST 1623.8 SR 71.6 SS 639.6

CRT -.4945 CR5 .6964 CST -.9650

LSA I738.6 NSA 166.2 SSA 3.5

[11 1614.1 EL2 62.? ALF ]79.7T

LAUNCH DAY( NAY 24 196d FLIGHT TIN( I_.00 ARRIVAL oar( $(P ZJ 1964

H(_I(X(NTRIC CONIC

RL 151.5| LJL -.DO

RP 106.01 LAP -1.|3

RC 131.367 GL -39,07

PLAN[TOC(NTRI( CONIC

C3 59.374 VHL 7,7D9

LNCH AZHTH LNCH T|N(

90.00 3 i'0 J6

90.00 11 9 49

100.00 4 3_ 0

I00.00 IZ 38 46

110.00 5 ZZ ?

I10.00 14 G 8

O|$YANC( )GO.976

LO_ 2A2.46 VL 27.3?2 GAL -10.46 AZL 1OO.31 J.ICA I73.36 SNA

LOP 59.31 VP _.184 GAP 9.39 AZP 79.73 TAL 2Z3,94 TAP

GP 41.16 ZAL 113.99 ZAP 1_.66 (YS 53.3? Z&( 117,85 (T[

133.82 (CC .22329 JNClO.3182 vl 29.40T

37.49 RCA 103.94 APO 163,10 VZ 35.085

I_O,ZO ZAC 118.44 (TC 175.91 CLP-]50,O?

DLA -15.63 RAL 90.01 RA0 6569.1 VEL J3.444 PYH 2,46 VHP ?.090 OPA 64.94

L-I T|M( INJ LAT [NJ LONG INJ RT ASC INJ AZMTH [NJ TIH( PQ CST T|M

1976.60 -13.17 26.96 327.03 115.29 3 53 13 1376.6

5637.11 ZS.0Z 244.98 337.71 94.14 IZ 42 46 5037.1

174|.95 -14._ 8.93 326,18 116.3_ 5 Z 2 JlAZ.0

5347.04 29.71 243._ 337.85 93.66 I4 f 53 474?.0

1587.3(_ -19,64 3_5.I0 32A.JJ IJ9.1_ 5 49 34 987.3

50?$,_ 3_.16 213.13 339.0? 91.33 15 _0 41 A473.7

OIFF[R(NTIAL CCWR(CTIONS

TO(-2.5032 TR&-2,6314 TC3 -.9616 6AU .7711

ROE .1477 RRA -.3108 RC3 .137Z FAU .04530

F0(-1.5435 FRA -.5045 FC_ -,6(_O3 BGP 93|4

80( 2.5076 8RA Z,6497 BC3 .9714 rSp -432

NI0-CCURS( (YJ[CUTION ACCURACY

SGT 3128.7 SG4t _38.2 $G3 |56.?

RRT -.0285 RRF -.4630 RTF .8959

6GB 3146.9 R23 .4373 RI3 -.9960

SGI 3128.? SGZ 338.0 ?HA ]79.92

RAP 79.37 (CC 1.9772

INJ 2 LAT INJ 2 LONG

-9.66 20.03

Z6.32 256.23

-11,04 2.05

29.8T 264,8T

-14.61 349.31

33.9? 213,89

ORBIT OET(RNINATION ACCURACY

ST 1959.1 SR 131,5 SS 707.0

CRY -.6245 CRS .7767 CST -.9770

LSA 2079.6 HSA 174.2 SSA 2.0

ELI 1960.8 EL| IOZ.6 ALF J77,59

b4UNCH 0ArE NAY 24 1964 FLIGHT TIN( IZZ.O0 ARRIVAL C4TE SEP 23 J964

HELIOCENTRIC CONIC

RL 151,51 LAL -.00

RP 107.9T LAP -.97

RC 133.597 GL -51.95

PLAN(TOC(NTRIC CON|C

C5 103.561 VHL 10.1T? 0LA -29.63 RAL

LNCH AZNTH LNCH 7114( L-! Tit4( INJ LAT

95.48 6 5T 36 1412.94 8.51

94._2 8 I) 13 116?.96 8.33

IO0.O0 ? 44 ZZ |291.04 1.06

100.00 I0 9 9 794.99 19.12

110.00 ? 39 34 1276.I1 -1.50

110.00 11 30 16 56A0.?Z 25.Z6

OIFFERENTIAL CORRECTIONS

T0(-4,4586 TRA-Z,7365 TC_ -,4572 OAU .6343

R0( -.3063 RRA -,9879 RC_ ,0279 FAU .01247

FOE-I.5123 FRA -.3990 FC3 -.187_ BSP 9809

BOE 4.4491 _A _.9181 8C3 .A581 rSP -Z?O

01STANCE 366.790

LOt. 242.86 VL 21.486 GAL -10.15 AZL 107.Z3 HCA 176.71 SMA

LOP 59.72 VP 38.235 GAP 6.81 AZP ?2.90 TAL 222.32 TAP

GP 61.03 ZAL J20.47 ZAP 117.04 £TS ?4.23 ZAE ]02.43 ErE

133.J9 (CO .Z2225 INCJ?.2610 VI 29.40?

39.04 RCA 103.59 APO 162.T9 VZ 35.096

154.69 ZAC 156.36 (TC 29].07 CLP-159.GZ

95.25 RAO 65?0.0 vEL 14.997 PTH 2.70 VHP ]0.464 0PA 81.00 RAP 19.93 ECC 2.?047

INJ LONG JNJ RT ASC INJ AZNTH |NJ TIN( POCST TIN XNJ 2 LAT INJ 2 LOqG

357.11 349,33 117.46 7 ZI 9 812.8 J2.lZ 350.2?

339.19 349.34 11?.43 8 _2 41 568.0 1Z.14 332.35

3A1.93 345.25 119.88 9 5 Z3 661.D 5,03 335.41

315.55 353.21 115.5Z 10 Z2 24 J95.0 19.43 306.32

337,_10 339.97 1Z3.45 8 O 50 676,1 -3.O5 331.54

264.37 357.69 113.83 I4 4 2T 5040,? 29.Z6 256.48

NI0-COUR9( ELOCUTION ACCURACY ORBIT 0(TERNINATION ACCURACY

S_T 3199.5 SGR 659.J SG3 96.2 ST 2554.6 6R 256.? SS _03._

RRT .7107 RR( r .4454 RTF .9461 CRT .8109 CR$ -.7330 CST -.9925

9GB $266.? RZ3 -.3426 R15 .9390 LSA Z694.3 NSA 179.7 SSA .8

SG| 3134.4 662 458.? THA 9.50 ELl 2363,| EL2 149.7 ALF 4.67

LAUNCH 0AT( NAY 14 1964 FLIGttT TIN( 12A.O0 ARRIVAL DATE S(P Z5 1964

HI[L|_ENTRIC CONIC

R_ 131.5I LAL -.00

RP 107.93 LAP -.79

RC 135.615 GL 44.5_

PLAN_TO¢(NTR|¢ CON|C

C31467.364 VNL _9.309

L_,_ AZNTH LN<H TIN(

40.86 19 52 34

139.14 4 3e 24

40.66 19 52 34

13_.14 4 59 E4

40.86 19 52 34

159.14 4 S_ _4

DISTANCE 373.513

LOt. 242.R6 VL 17.402 GAL -IO.OZ AZL 5.62 HCA 180.19 S_A 132.57 (CC .22380 IHC84.5328 vl 19.407

LOP 61.94 VP 3_.185 GAP 7.19 AZP 174.58 TAL ZZI,04 TAP 4|.93 RCA |01.90 APO 161.14 VZ 35.1]0

GP -48.0Z ZAL 97.63 ZAP 95.71 (Y$ 195.9Z ZA( 55.61 (Y( 118.49 ZAC 47.75 (TC 285.91 CLP 93.56

OLA 54.R3 RAL 167.71 RAO GS?_.Z V(L 39.8(}0 PTH 3,_6 VHP 30,918 OPA -52.88 RAP JZ.OZ (CC25.1524

L-| TIN( INJ LAT ZNJ LONG INJ RT A$C INJ AZMTH INJ TIN( POCST TEN INJ Z LAT INJ Z LONG

3010.33 I.IS Z36._1 ?B.54 33.18 Zl 16 J6 4420.6 -5.38 231.79

$41_,11 I,l? 104J,31 78.5Z 35,18 5 53 _ Z818,8 -5.37 104.11

50_O.55 1.J5 Z_._NI 78.54 35.18 21 16 14 4d10,6 -5,38 232.?6

3410._| 1,17 10_.$| 78.51 35.|8 5 53 13 2613.B -5,3? 104.11

_0_,55 1.15 Z_G._N_ ?_.54 33.|8 Zi 16 J4 4410.6 -5,38 131.78

$At8.81 I.|T 108.$! ?B._ $S.1_ 5 5_ 23 29|9.9 -5,5? IOA.11

ORBIT D(T(RNINATJON ACCURACY

ST ?20.6 SR 12A2.1 $6 ]115.4

CRT .93?8 CR$ .9995 CST .9J??

LSA 1800.9 _SA 230,9 66A .3

ELI 1419.2 EL2 219.0 ALF 60.69

0|FF(R£NT1AL CORRI[CT|_qI$

TO(-A.?9_ TRA -.92_1TC3 -,0838 6AU 3.805?

RD(-?.4570 HA-?,O00_ RC3 -.1749 FAu-.O$1_9

FD( 1.4797 FR& 1,5844 FC3 .O_G_ BSP 2410

BO( _._641 eRA 7.0610 BC3 ,1940 F6P -50

Ni0-COU_SI[ (X[CUTfON ACCURACY

SGT ')91.9 $GAt 1518.8 $63 46.9

RRY .939J RRF -.9983 RTF -,B08J

SG8 270?.0 R23 -,i_05 R13 -.992?

6G| 265_.3 SG_ 5Jl.3 THA ?0,99

2194



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH OAT[ may 24 J�SA

N[LIO((NTmIC C(_IC

RL 151.51 LAk -.00

RP 107.90 LAP -.GO

RC 168.0R; &k 40.58

PLAN(?_NTR;C CON;C

C$ 55.595 VHL ?.4_6

LncH AZNTH LnCH T;NE

Zt.94 14 AO 79

150.06 0 A0 27

29.94 14 40 Z9

;50.06 DAO Z?

29.84 14 40 Z9

150.06 0 A0 Z?

FLJG_Y TJNE 126.00 ARRIVAL DATE $[P Z7 1954

0|STANCE 378.683

LOt. 24Z.86 VL 27.3|D GAL -9.57 AZL ?9.63 NCA J83,35 SNA J)].97 ECC .22J30 INCJO.3?20 vJ Z�.40T

LOP 66.15 YP )e,l)G GAP ?.52 AZP 100.36 TAL Z19.14 TAP 4Z,48 RCA 102.76 APO 161.[1 vZ 35,JZ3

GP -59.24 ZAL |50.6? ZAP 119.14 [TS 296.94 ZAE 109.69 ETE 214.75 ZAC 18,08 ETC 282.29 CLP-16Z.ZZ

OLA 63.94 NAL 96.51RA0 6)69.0 VEL 13.102 PTH 2.43 VHP 10.422 OPA -35.19 RAP 89.66 [CC 1.9149

L-I TIN( |nJ LAT IN; LONG [NJ RT ASC |NJ AZNTH IN; T|n( PO C)T TEN [nJ 2 LAT |NJ 2 LONG

A644,49 -Z4.76 Z);,74 551.49 28,99 13 97 55 4044.5 -5|.68 _Z?.6Z

Z836.88 -24.75 89.44 551.47 Z8,81 ] 29 24 2337.0 -51.68 35.32

4644.48 -24.76 211.?4 )59.48 28.95 15 57 55 404A.5 -11.69 227.62

29)6.88 -Z4.75 88.44 559,4? Z8,89 | 29 2A 2957.0 -9L.68 85.3Z

4644.48 -24.76 231.74 55).48 Z8.93 |5 S? 53 4044,5 -91.69 22?.62

28)6.88 -Z4.75 88.44 151.47 Z8.83 1 29 24 2957.0 -31.68 85.32

DIFFERENTIAL CCIQR[CYIONS

TOE 3.0087 TRA-J.J)O6 TC)-I.OB38 BAU .SZJJ

R0[ .2846 RRA .|431RC3 -.2141 FAU .0275A

FD£ .8548 FRA -.1404 FC) -.4258 BSP 10180

8DE 3.0232 eRA ;.I198 8C3 1,JO48 FSP -2?6

NIO-C.OuRSI[ [XI[CUTION ACCURACY ORBIT OET[RNINAT[ON ACCURACY

867 3445,5 5641 4_0.8 8£9 B3.4 ST 2)88°2 SR 231 .4 SS 616,1

RRT ._317 RRF .6550 RTF .9287 CRT .8954 CR$ -.9055 CST -.9897

5GB 34?6.2 RE) .36ZZ RI3 .8515 LSA 24?2.5 NSA 151.4 SSA .8

SGJ 3448.D 8C-2 4_4.4 ?HA 2.55 EL; 2"586.0 EL; 126.8 ALF 4.64

LAUNCH DATE MAY 24 J964 FLIGHT TI_ 125.00 ARRIVAL OAT[ S£P 29 1964

H[L|OCEnTRIC C(:l_l|C

RL 151.51 LAk -.00

RP 107.84 LAP -.Ai

RC 140.215 GL 17.?0

PLAN(TO([nTR|C CONIC

C3 31.56i VHL S.515

LNCH AZnTff LN_H TIN(

98.83 15 53 5?

fZl.;? ZE 4? _4

58.83 13 53 57

121.17 ZZ AT 54

58.8) 15 53 _Y

lEt.l? 22 47 54

DIFFERENTIAL C_RECT|OI8

TOE I.OEZa TRAol.7)¢i8 YC3-Z. 1453 eAU .SZZZ

ROE .1888 RNA -,0004 RC3 -.4176 FAU .04571

rOE ,4475 FRA -.2677 FC3-|._518 6$P 10884

80( 1.0399 8RA 1.73_ BC$ Z.|896 FSP -4ZZ

0|STANCE _4.472

LOt. ZAZ.56 VL Z?.234 GAL -9.Z4 AZk 66.$6 N(A 186.52 SNA |91.37 [CC .2206J InC 5.6AJ3 V| 29.407

LOP 69._7 VP 38.088 GAP 7.53 AZP 9J.$Z ?AL 2|7.47 TAP 43.89 RCA J02.38 APO J60.36 V2 )5.134

GP -38.83 ZAL 146.59 ZAP 135.Z5 ET8 309.51 ZAE |29.40 ET[ Zl0.;5 ZAC 38.28 ETC 2?5.93 CLP-ISS.?4

OLA 4|.;) RAL 82.;; RAO 65_.3 VEL 18.357 P?H 2.Z3 VHP 7.)26 OPA -|4.4Z RAP 89.0) ECC 1.5194

L-| TIN( In; LAT IN; LONG IN; RT ASC |nj AZMTH |NJ T|N( PO CST TIN |NJ 2 LAT In; 2 LOtAG

4Z92.49 -21.59 193.42 33Z.1Z 55.28 17 5 10 )682.5 -27.96 186.40

_004.54 -Z5.57 85.02 3)Z.|I 95.27 23 37 58 2404.6 -_?.93 88.00

4282.49 -23.38 193.42 ))Z.;Z 95.Z8 I? 5 30 3682.5 -27.96 186.40

_004.54 -23.57 89.02 )$Z,lI 59.27 23 57 58 2404.6 -27.95 88.00

4_Z.49 -Z3.5_ 19_.42 33Z.12 _5.25 17 5 30 3692.5 -Z?.86 ;86.40

• D04,64 -23.57 95.02 ]$Z.;I 55.2? 29 37 58 2404.6 -Z?.85 8B.0O

NIO-COUR8( EXECUTION ACCURACY C_BIT DETERMJNAT|ON ACCURACY

SGT $525.3 $GR 507.Z SG5 |)l.? Sr t26|.Z SR |99.1 S) 298.Z

RIIT .7561 RRr .9724 RTF .8790 CRY .8564 CRS -.9758 CST -.9354

SGE 356|.6 RZ3 .AGi4 R|5 .8837 L)A 1302.2 M)A 144.9 SSA 4.7

$G| 3546.3 $G2 _30.0 _HA 6.26 ELI 1271.6 £L2 105.0 ALF r.3_

;AUNCN OAT[ NAY 24 1964 FLIGHT TIN[ 130.00 ARRIVAL OAT[ OCT 1 1964

H[LIOCENTRIC CONIC

RL 151.51 LAL -.O0

RP 107.82 LAP -.22

RC 142.194 GL 6.??

PLAN(T(_.CNTR;C CONfC

C$ Z7.518 VHL 5.246

LNCH AZNTH LN_H T;141[ L-I T|N( IN; LAT

78.07 J? 55 76 )888.6? -|8.78

100.85 ZO 5_ 56 )$28.85 -15.77

79.O? I? 56 26 )888.6? -15.75

100.85 ZO 52 56 5_28.55 -15.??

110.00 0 Z 6 Z749.09 -_0.8_

;tO.O0 t_ 50 18 3527.42 -?.43

DIFFERENTIAL C(_QII_CT|ON8

TOE .AIM TRA-|.8OM TC3-Z.5470 _Au .8453

ROE .1048 RNA -.0_1,5 Re) -.3gG9 FAU ,05_74

FOE .;8Z8 FRA -.ZS)_ rC3-1.6583 58P 11173

BD£ .4297 BRA I._?J BC3 Zo5770 FSP -48J

OISTAnCE 380.Z84

LOL 242.5_ VL ZY.|SZ 6AL -8.9| AZL _8.68 HCA JBS.T3 8nA |50.78 [CC .220J4

LOP ?2.59 VP 38.060 GAP 7.75 AZP 91.30 TAL 215.79 TAP 45.52 RCA 102.00

GP -27.7G ZAL 149.52 ZAP 143.68 ITS 317.82 ZA[ 128.59 ETE 203.14 ZAC 49.42

;NC 1.3198 vl 29.40?

APO 159.59 V2 35.146

ETC 272.10 CLP-155.58

DLA

|NJ LONG IN; RT ASC |NJ _ZNTH In; TIN(

|59.54 3Z7.30 65.82 ;9 I 24

I;1.86 327.Z9 65.91 21 48 26

158,54 527.30 65.92 18 I _A

117.65 $27.29 65.8! _l 48 26

75,44 332.08 74.72 0 47 5?

IZ6.I) 320.91 56.54 20 49 ?

nfO-CCURS( EXECUTION ACCuRAC_

$GT _26.? SG_q' 434,9 553 194.5

RRT .Sl0l RRF .gSZO RTF .8$35

$50 _G_Z.6 RZ3 .4755 R|3 .8670

$GI 3643.8 $GZ Z53.4 TNA 5.5?

50.18 RAL 83.05 RA0 65(_.1VEL 12.202 PTH ;.IS VnP 6.617 OPA -5.50 RAP 97.72 ECC 1.A529

PO CST T|N IN; 2 LAT IN; _ LONG

3288.7 -21.87 J52,O9

27E9.6 -21.86 110,Zl

3288.? -21.8? 152.09

2729.8 -21.86 110.21

2148.1 -32.?4 69.67

292?.4 -11.78 L19.?6

_61Y DET[Rn_NATI(_I ACCURACY

ST 858.0 SR 116,1 S$ 122.5

CRT .6142 CRS -.90_6 CST -.8855

LSA 865.0 NSA 104.) $SA 14.0

ELI 861.1 EL2 89.4 ALF 4.96

LAUIN_H DATE nay 24 l�_A IrLI_T TIN( 132.00 ARRIVAL 0ATE OCT $ 1964

H(LIOCENTRIC CONIC O|STANC£ _S.087

RL ;51.51 LAL -.00 LOt. ZA_.8$ VL _?.070 GAL -8.57 AZL _9.B8 HCA 182.93 SNA I_O.ZZ ECC .21881 INC ,1452 ¥1 29.40?

RP J07.78 LAP -.03 LOP 75.81 VP $?.982 GAP 7.97 AZP 80.J4 TAL ZJ4.ID TAP 47.05 RCA 101.6,0 APO 138.55 VZ 35.157

RC 144.558 GL .?6 GP -ZI.E$ ZAA. 145.18 ZAP 145.55 ETS 3_3.75 ZAE ]$0.6_ ET[ 1_5.04 ZAC 55.98 [TC 211.52 CLP-156.30

PLAN(T(XENTR;C CONIC

C3 _5.878 VHL _._J? OLA _4.14 RAL 84.48 RA_ 51_.0 VI[L I_.| _ PTH _,J ? VHP 5°399 OPA ).IB RAP 100.05 ECC 1.4259

LnCH AZnTH LN(H TIN( Lo| T|N( |NJ |AT IN; LONG IN; RT ASC IN; AZNTH |NJ T|N( PO C)T TIN IN; _ LAT IN; Z LONG

90,00 21 44 55 3151._4 -E_,G9 107.15 _Z_,Z? _0,15 _Z 3? Z7 2551.9 -27.78 98.66

90.00 J? IS )4 4048.09 -4,9| J63.38 32J,_8 6Z,08 15 _) EO 3446.] -8.6] 156,65

1_O.00 E) E5 25 2824.?0 -Z5.57 83.67 329.66 flI.Bl 84 13 _K) ZZZ4.? -29.68 74.96

IOO.00 18 l? 5 $845.57 -E.98 147.50 _Z0.)) G0,Z4 18 21 14 3245.6 -6.82 141.22

;,lO.O0 | I_ 14 2487.18 -_3o88 18.8_ 130.28 _8,02 l 59 4; J857o2 -_4.|6 49.42

110.00 15 41 4£ 3?58,55 1.18 138.25 317.81 55,84 19 45 21 5155.8 -3.11 152.08

piFF(II_NT|AL C_I_FII[CT|ON$ N|O-CC_J_M[ (v/rCUT|ON ACCt)RACY (_q0|T 0(TERN|NAT|ON ACCURACY

TOE .;0?8 YRA-I,8?5? T_-_.?784 gAU .8_85 8Gf _?J8.0 _AQ _O.J $GJ J5_.5 $? 7A_.4 8R 93._ $$ 61.7

ROE .050_ RR4 -,0461RC$ -.$)54 FAU .054_10 RRT .5115 JQNIr .D677 RTF .8S75 CRT .)5;5 CRS -,0184 CgT -.5570

• 0( -.O_03 rRA -.2648 FC3-;.8336 BSP 11577 SG8 $?55.3 RZ) .4541R|3 .8588 L)A 749.1NSA 88.6 SSA 25.8

80( .;348 MA ;,8?QZ 0C3 2.8084 r)P -92| SG; )?49.4 SGZ ZlO.4 ?ha A.85 EL; 747.I EL2 8?.2 ALF 2,55

Z|55



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 1964,

LAVNCH OAT[ NAY 24 ]964 FL|GHT TIN£ |34.00 ARRIVAL OAT[ OCT 5 1964

NEL|O_[NTRJC CC_IIC

RL 15t._[ L4L -.00

RP |07.76 LAP .|6

R[ 146.709 GL -3.06

PLANCT(X[NTRJC CON|C

C$ 24.768 YHL 4.977

LNCH AZMTH LNCH T|N(

90,00 22 43 |Z

90.00 J6 30 14

100.00 0 Zl 36

JO0.O0 17 38 27

JlO.O0 l 37 54

]JO.O0 18 18 38

OIFF[R[NT|AL C(_I_R[CTION$

TO[ -,078l 1RA-1.9935 TC3-Z.9_1 BAU ,9882

RO[ .0792 RRA -.0484 RC3 -.3266 FAU .05438

FO[ -.J364 FRA -.229tD FC3-l.9080 83P |JSZO

8D[ .IIJZ _qA 1.9841 8C3 2.9784 FSP -§ZS

0JSTANC[ 40|.903

LO*. 24Z.BG VL 26.965 GAL -8.22 AZL 90.57 HCA 196.18 SNA 129.67 [CC .Z196Z ]NC .3664 V! 29.407

LOP 79.04 VP 37.944 GAP 8.|8 AZP 89.45 TAL 212.40 TAP 48.38 RCA 10].19 APO |58.15 VZ 35.168

GP -|7.09 ZAL 147.04 ZAP 131.8| ITS 328.17 ZA[ |31.33 [T£ 194.49 ZAC 60,23 £TC 270.69 CLP-|S?.24

OLA 20.26 RAL 96.07 RA0 656a.0 V[L 1Z.089 PTH 2.|6 YHP 6.339 0PA 7,29 RAP IOZ.$Z |CO 1.4076

L-| TJNC IN] LAT XNJ LONG IN] RT A$C 1NJ AZNTH |NJ TIN| PO CST TiN JNJ 2 LAT IN] 2 LONG

2933.07 -28.18 93.16 328.87 87.|4 Z3 32 26 2155.| -Z8,28 84.49

4271.3| .73 173.17 320.87 61.69 17 40 35 3621.3 -3.06 166.54

2630,43 -29.86 70.82 328.94 88.39 I 5 47 Z030.3 -29.74 62.02

4O0J.J7 Z.ZO 138.|7 3|9.83 60.18 18 43 8 340|,2 -J.79 ;49,65

2349.Z0 -34.ll 47.90 328.90 92.38 2 37 3 1749.Z -33.40 38.73

3873.18 3.81 144._q_ 317.61 36.23 |9 Z3 |4 3275,Z 1.33 138.15

N;O-C(_.IRS[ [X_CUT;ON ACCURACY C_RB|T 0[T[RMINAT|ON ACCURACY

$GT 3830.? SGR 343.7 553 166.4 ST 744.7 SR 93.4 SS JOZ.5

RRT .8335 RRF .9394 RTF .8334 CRr .08ZS CRS .7010 C$T -.5816

SG8 3846.3 R23 ,4098 RJ3 .8350 LSA 747.| N$A IZZ.5 $$4 24.2

SG| 3841.S $GZ |90.4 THA 4.3| [L| 744.7 [L2 93.J ALF .60

LAUNCH 0AT| NAY 24 1964 FLIGHT TXN_ 136.00 ARRIVAL OAr[ OCT 7 ]964

N[L/OC[NTRIC CONIC

RL 151.9| LAL -.00

RP J07,72 LAP .33

RC 148.843 GL -3.76

PLAN[TOC[NTR_C CCINJC

C3 23,8J3 VHL 4.880

LNCH AZNTN LNCN T;M_

90.00 23 19 38

90.00 16 7 6

IO0.O0 O _3 3

]00.00 17 J8 17

110.00 2 25 39

110.00 18 4 12

0|fr[R[NTIAL COIIA[CTIC_S

TO[ -.ZJI6 TRA-I.ggO0 TC3-3.|414 BAu i.0030

RO( .08S3 iRA -.048f RC3 -.3|28 YAU .0S3G|

FO[ -.ZJ77 rRA -.|914 FC3-1.9491 8SP IZJ61

Co| .2282 ERA 1.9906 8C3 3.1369 rSP -526

0I$TAN_£ 407.708

LCt, Zaz.86 VL Z6._K}9 GAL -7.86 AZL 9|.03 HCA 199.4J SNA

LOP 82.Z7 VP 37.897 GAP 8.40 AZP 89.0l TAL Z10.68 TAP

GP -14.ZZ ZAL 145.03 ZAP 134.Z0 [75 331.46 ZA[ 131.95 [T[

OLA 17,49 RAL 97.74 RAO 6360.0 V[L 12.030 PTH

L-| TINqE IN] LAT IN] LONG IN] RT ASC |NJ AZNTH IN] T|N[

2833.98 -28.28 84.31 328,84 91,37 24 6 32

4323.13 4.00 178.86 320.98 61.94 17 |9 9

2538.89 -29.76 62.53 328.37 92.93 I 37 24

4093.43 3._ 181.26 320._? 60.34 J8 26 30

2253.3| -33.6| A0.63 $28.19 96.65 3 3 |4

3949.39 8.60 J48.33 3|8.Z4 56,79 19 l0 2

NIO-CCt,_SA[ EXECuT|ON ACCURACY

SGT 3932.3 SGR 326.7 SG3 167.1

RRT .8223 RRF .9008 RTr .8512

$G8 3943.8 R23 .3502 RI3 .8324

$61 394|,4 $62 |85.3 THA 3.92

2.15 vHP

129.12 [CC .2|957 INC 1,03j7 vl 29.407

50.09 RCA J00.77 APO 137.48 vZ 3_.1"_8

|9|.98 ZAC 63.20 [TC Z70,1I CLP-158.24

6.346 DPA 10.07 RAP ]04.61 [CC 1.3919

PC) CST T|N IN] 2 LAT |NJ 2 LONG

2234.0 -27.76 75.68

3723.! .22 ]72.22

1938,9 -29.03 5_.80

3493.4 |,_4 |54.7]

1653._ -52.32 31.64

3349.6 4.1/ 142,04

aRB|T O[T[RMINAT|ON ACCURACY

ST 78|.2 SR 102.1 S$ 148.7

CRT -,|374 CR$ .839T CST -,5696

LSA 786.J MSA J56,4 SSA ZZ.O

[LI 781.3 [LZ |01,I AL_ 178.95

LAUNCH OAr[ MAY 24 ]964 FL|GHT TiN[ 138.00 4RRJVAL GATE OCT 9 ]964

NELJO([NTRIC CON|C 01$TANC[ 413.503

IL 151.5| LAL o.00 LOt. 242.8_ VL 26.830 GAL -T.30 AZL 91.40 HCA

RP 107.69 LAP ,54 LOP 85.49 vP 37.830 GAP B.6| AZP 88.71 TAL

RC 150.964 GL -7.8] GP -|2,|5 ZAL 14z.gJ ZAP |56.10 ITS 333.93 ZA[

PLAN[ TO([NTRZC CONIC

C3 22.920 VHL 4,788 OLA 15,33 RAL 99,48 RAO 6367.9 VEL 12.012 PTH

LNCN AZNTN LNCN T/N| L-| T|M[ |NJ LAT |NJ LONG ]NJ RT ASC ]NJ AZNTH ]NJ TIME

90.00 23 47 22 2744.78 -27.94 77.80 328.72 94.81 24 33 7

90.00 15 53 19 4393.66 6.25 |82.82 321.79 62.33 17 6 33

IO0.O0 I 21 l 2453.44 -29.31 56.37 328.57 96.16 2 l 57

lO0.OO |7 6 17 4138.23 7.46 164,86 32|.|3 60.97 |B 13 36

l]O,O0 2 47 35 2183.54 -32.90 35,13 327,98 99.84 3 24 19

110,00 17 5_ 55 4002.89 10.$8 151.19 319.25 37.30 |9 2 36

0|FF[R[NT|AL COPN[CTION$ NIO-C(_UR$[ [x[CuT|CIN ACCURACY

TO[ -.3|24 TRA-1.9671 TC3-3.3231 6AU |.0231 SGT 4029.2 SGR 317.Z SG3 166.3

NO| .0947 RRA -,0438 RC3 -.3037 FAU .09219 RRT .7997 RRF ,835l RTF ,8493

F0[ -.273| FRA -,|309 FC3-|,9113 8SP 1247l SG8 4041.7 R23 .2901R|5 ,8504

BO[ .3264 8RA 1.9676 8C3 3.3389 FSP -326 SGJ 4037,2 SG2 1_.1 THA 3.61

202.64 SNA

208.96 TAP

152.14 IT[

J28.39 [CC .21967 |NC J.4010 vl 29.407

5|.60 RC4 100.35 4PO 156.84 v] 35.188

190.]4 Z4C 65.39 [TC 269.54 CLP-159.Z6

2.|4 VHP 6.386 0PA 12,02 RAP 106,93 [CC 1.3772

PO CST TIN IN] 2 LAT]NJ 2 LONG

2|44.8 -26.98 69.27

3793.7 2.50 176.]6

J855.4 -29.1fl 47.76

3356.2 3.55 ]58.27

1583.5 -51.20 26.33

3402.9 6._9 144.84

_BIT 0_TERNINATJON ACCURACY

ST 827.8 SR |14.9 SS 186.9

CRT -.3054 CRS .9210 CST -.6050

LS4 836.6 MSA 181.8 SS4 21.Z

ELl 828.3 EL2 109.3 ALF 177.53

LAUNCH OAT[ NAY 24 1964 FLIGHT TIN1| 140.00 ARRZVAL OAT[ OCT ]! 1964

N[LIOCENTR/C CONIC

RL 19/.9J LA_ -.00

RP J07.67 LAP .73

NC 15_.069 GL -9.47

PLAN[TOC[NTRZC CON|C

C3 22.063 VHL 4.697

LNCH AZNTH LNCH T_I_[

90.00 0 14 42

_hO,OO |_ 44 33

|O0,O0 I 43 9

100.00 16 58 47

|10.00 3 7 Zl

llO.OO |7 31 3

OIFF[R[NTIAL CONRECTION$

TOE -.3948 TR_-I.93OO TC3-3.3|79 8AU 1.0414

RO[ .|032 RRA -.0418 RC3 -.._003 FAU .05038

rOE -.3176 FRA -.1096 FC3-1.9843 83P |2788

SO| .4086 8RA 1,9_O4 8C3 3.3307 FSP -3Z2

OISTANC[ 4|9.291

LOL 242.86 VL 26.732 GAL -7.13 AZL 91.67 H.CA 203.87 SNA 128.07 [CC .ZI991 IN( 1.6673 Vl 89.407

LOP 88.?2 VP 37.803 GAP 8.83 AZP 88.30 TAL 207.22 TAP 53.10 RCA 99,91 APO 156.24 V2 35.198

GP -10.38 ZAL 140.73 ZAP |37.70 ITS 333.81ZA[ 132.23 ErE 188.75 ZAC 67.]0 [TC Z68.98 CLP-160.26

OLA 13,34 RAL 101.32 RAO 6387,9 V[L |1.977 PTH 2.|3 VHP 6.443 OPA 13.42 RAP 109.29 [CC 1.363J

L-Z TIM( IN| LAT |NJ LONG _NJ RT A$C IN| AZNTH ZNJ TIN| PC) CST T|N |NJ 2 LAT IN| 2 LONG

2672.43 -27.42 72._8 329.05 97.38 0 59 IS 2072.4 -Z6.JJ 64.15

4447.3| 7.94 |83.88 322,87 62.73 J6 38 40 3847,5 4,22 |79.17

2387.19 -28.71 31.39 328.85 98.7Z 2 22 56 J787.Z -27.20 42.91

420?.98 9.09 |67.63 322.23 6|.40 18 8 35 _608.0 5.20 16_.02

2123.73 -32.12 30.63 328.11 |02.38 3 42 45 1323.7 -30.06 22.02

4044.2'0 |2,09 J3_,4A 320.46 37.78 |_ 38 29 3444.2 T,?_ |47.03

N|0-COUR$_ [XECUT[ON ACCURACY ORS;T 0[T[RN_NAT|ON ACCURACY

$GT 4|23,2 $GR 314.3 SG3 164.9 ST 877,2 SR 129.6 SS ZJ9.2

RRT .7693 RRF .8036 RTF .8483 CRT -.4338 CRS .9529 CST -.6432

SGB 4|37.| R23 .2370 R]3 .8490 LSA 890.9 NSA Z00.3 $$4 21.0

SGJ 4132.3 $GZ 200.5 TNA 3.36 ELI 879.0 [LZ 116.4 ALF 176.25

2156



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

CA(,NMCH DATE NAY 24 1964 FLZGNT Tl_ 142.00 ARRIVAL 047[ OCT 13 1964

NELJOCENTRIC CO_]C

RL 151.51 LAL -.00

RP 107.64 LAP .91

RC 159.15/ GL -10,66

PLAN_TOC[NTRIC C_tIC

C3 21o250 VHL 4.QO9

LNCH AZMTH LRKH T|NE

90,O0 0 35 46

_0,00 13 $9 50

100.00 2 5 13

lOO.O0 l_ 34 4

110.00 $ 29 14

110.00 17 46 32

D|_FE_[NTJAL C(_n2C7|_

10[ -.4722 TRA-I.S870 TC3o3.7311BAU ].0629

ROE ,;IS; RRA -.0372 RC3 -.3021FAU .04919

FD[ -.3914 FRA -.0747 FC5-2.113035 BSP 33256

BOE .4860 MA 1.6873 8C3 3.7433 FSP -530

0]STANCE _5.071

LOL 242.66 vL 26.679 ¢AL -6.75 AZL 91.B8 HCA Z09.|1 SNA |27.57 [CC .22030 |NC 1.8781 vl 29.40?

LOP 91.96 V? $7.75? GAP 9.05 AZP 89.56 TAL 205.46 YAP 54.59 R¢A 99.4? APO 155.67 v_ 35.206

GP -9.36 2AL ]38.48 ZAP 159.12 [TS 35?,23 ZA[ 152.26 [T[ 18?.66 ZAC 68.48 [TC 266.42 CLP-161.25

DLA 11.98 RAL 103.24 RAO 6367.9 ¥£L 11.942 PYH 2.15 VHP 6.515 DPA 14.45 RAP 111.68 [CC 1.349S

L-1 7I/MIE IN; LAF ]NJ LCNG JNJ R7 ASC JNJ A2NYH ]NJ TINI[ PO CST TIN IN; 2 LAT]NJ 2 L(_IG

21309.96 -26.79 68.11 329.6] 99.54 1 19 16 2010.0 -25.20 59.80

4491.59 9.31 188.40 324.14 65.14 16 53 41 3891,6 5.63 181.65

2327.94 -28.0Z 47.12 3Z9.36 100.86 2 42 1 1727.9 -26.23 36.7?

4249.85 10.42 169.96 323.35 61.82 18 4 53 3648.8 6.57 163.29

ZO?].Z5 -31.29 Z6.?J 528.5| 104.55 $ 59 46 1471.3 -28.97 18.$4

4079.30 13.52 159.31 521.84 58.22 18 56 30 3478.3 9.02 148.85

NJO-CC3URS/E £1ECUTJCN ACCURACY ORBIT 0EYERNJNATION ACCURACY

5GT 4233.5 9GR 516.6 663 164.3 ST 934.3 S R 144.1 ss 251.9

RRT ,T$63 _ .7362 RTF .8495 CRT -,5419 CRS .9?03 C$Y -.6649

4245.3 RZ3 .1908 R]3 .8500 LSA 954.3 NSA 214.4 SSA ZI.O

SGI 4239.9 SGZ 213.9 THA 3.16 [LI 937.6 EL] 120.7 ALF 175,14

LAUNCH 0ATE NAY 24 1964 FLIGHT T_N[ 144.00 ARRIVAL DATE OCT 15 1964

HI[LIO¢[NTRIC CONIC

RL 151.51 LAL -oOO

R? 107.61 LAP 1.]0

RC 157.232 GL °12.01

PLAM[YO([NTRZC C_qJC

C3 _.445 VffL 4.522

LNCH AZMTH LN_ff FIMI_

90.00 O 55 36

90.00 15 35 S

100.00 2 22 12

I00.00 16 31 13

JlO°OO 3 42 22

110.00 17 41 32

D]STAI_C[ 430.846

LOt. 242.86 VL 26.600 GAL °6.35 A5L 92.05 HCA 21Z.35 +SMA ]27.0? [CC .22083 INC 2.0500 vt 29.407

LOP 95.19 VP 37.711 GAP 9.26 AZP 88.27 TAL 203.72 TAP 36.0? RCA 9_.0| APO 155.14 v2 33.215

GP -8.39 ZAL 136.15 ZAP 160.39 ET$ 5_._P9 ZA£ 152+26 [TE 186.85 ZAC 69,63 ETC 267.86 CLP-162.Z|

0LA 10.56 RAL 105.Z6 RA0 6367,9 V[L 11.909 PTH 2+12 VHP 6.393 OPA 15.16 RAP 114.10 ECC 1.3363

L-I fINE IN; LAT IN; LONG IN; RT ASC IN; AZNTH ZNJ TIME PO CST TIN |NJ Z LAT IN; Z LONe

2353.52 -26.09 64.13 330.36 101.42 1 58 9 1953.5 -Z4.25 55.94

4329.77 10.47 190.39 323._7 63.54 16 50 38 3929.8 6.94 183.80

22r4.Zl -5?.ZT 43.30 330.07 102.14 3 0 6 1674.2 +25.24 35.09

4294.31 11.53 ]71._) 325.01 62.24 18 2 37 3684.3 7.74 165.26

2023.3J -_.42 23.32 )29.14 J06.41 4 16 6 1423.5 -27.67 1S.05

410?.97 J4.37 156.96 325.36 58.65 18 56 0 5508.0 10.12 130.4_

ORS|T D(T[RN]NAT|(_d ACCURACY

ST 930.7 SR 163,1 SS 25?.8

CRT -.6181CR9 .9836 CST -.6659

LSA 9P3.5 NSA ZZO.9 $SA 22.0

ELI 936.1 EL2 127.4 ALF 173.84

0;FF[R[NT14L CORR[CTZON$

TOE -.5058 YRA-1.7954 TC3-5.8830 BAU 1.0645

RO[ .1262 RRA -.0279 RC3 -.2997 FAU .04608

ro£ -.3546 FRA -.00_4 FC3-I.9512 8SP ;2836

BO[ .5219 BRA 1.7956 8C3 3.8946 FSP -46?

NIO-CCURSA[ [XJ[CUTI(3N ACCURACY

5GT 4254.1 6GR 318.0 SGS ]57.3

RRT .61177 _ .?001RTf .8592

968 4265.9 R26 .16_0 R|$ .8396

SGI 4259.7 $62 2_0.6 THA 2.95

LAUNCH DATE NAY 24 1964 FLIGHT TIRE 146.00 4RRIV4L OAT[ OCT I? 1964

HEL|(XENTR|C C04_1;C

RL 151.51 LAL -,00

RP 107.59 LAP ;.28

RC |59.290 GL -15.15

PL4N_T_CENTR[C C<_qIC

C3 19.694 VHL 4.438

L_C_ 4Z_YH L_N_ ?J_ur(

90.00 I 14 47

90.00 15 32 53

]OO.O0 Z 40 38

]00.00 16 49 4Z

110.00 3 59 10

II0.00 17 47 40

DIFFERENTIAL CORRECTIONS

TO[ -.$7_5 TRA-I,7360 yC5o4.1240 BAU 1.0888

RO[ .1364 RRA -.0216 RC3 -._073 FAU .0446?

rO£ -.3879 FRA .0231 FC5-1.9727 BSP 13443

90( ,5944 MA 1.7362 BC5 4.1355 FSP -466

0ISTANC[ 436.606

LOL 242.86 VL Z6.52S GAL -5.95 AZL 92.19 NCA 215.59 SNA 126._9 ECC .221_4 INC Z.1939 Vt 29.407

LOP 9_.43 VP 3T.666 GAP 9.49 AZP 89.2Z TAL 201.96 TAP 37.55 RCA 98.55 APO J54.64 VZ 3S,Z_Z

OP -?.39 ZAL 153.73 ZAP 16].5? ETS 339.07 ZAE 132926 ETE 186.15 ZAC 70.62 £TC 267.30 CLP-]63.16

OLA 9.25 RAL 107.38 RAO 6567.8 VEL 11.977 PTH 2,11VHP 6.678 OPA ]5.66 RAP 116.54 [CC 1._241

L-I 7JM_ ]NJ LAT ]NJ LONG ]NJ RT A$C JNJ AZNTH |NJ TIME PO CST TIN ;NJ 2 LAT JNJ 2 LONG

2501,08 -29.33 60.4? 331.30 103.]0 1 56 28 1901.1 -23.28 52.41

4364,38 11.52 192.60 327.16 63.93 16 48 37 3964.4 ?.92 185.77

2224.16 -26,47 39.80 330.99 104.42 3 _7 43 1624.2 -24.23 31.72

4316.33 12.36 175.84 326.62 62.65 18 1 39 3716._ 8.80 167.DT

1978.42 -Z9.5! Z0.14 329.98 108.09 4 32 9 /3?8.4 -26.?_ 12.03

4]35.04 15.35 158,48 525.03 59,07 18 36 _5 3335.0 11.11 151.9!

NID-CC_JR$[ [XI[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

6GT 4371.8 SGR 325.9 SG3 157.4 ST ]016.9 SR 176.5 SS 290.6

RRT .6534 RRF .6545 RTF .8432 CRT -.6957 CRS .989Z CST -.?Z96

9Ge 4583.9 R25 ,1344 R13 .6436 LSA 1047.5 NSA 22?.9 SSA 2Z.Z

561 437?.0 $62 246.4 THA 2.80 ELI _024.4 EL] 125.9 ALF 173.01

LAUNCH DATE NAY 24 1964 FLIGHT TI_ 146.00 ARR]VAL 0ATE OCT 19 19F4

HELIOCENTRIC CONIC

RL 191.91 LAL -.00

R? 107.57 LAP 1.45

RC 16J.335 GL -14.14

PLANE TOC[NTR_C CONIC

C3 18.986 VHL 4.557

LHCH AZNTH LNCH T]M_

90.00 I 33 4?

90.00 15 31 41

100.00 Z 38 58

100.00 16 49 12

tl0.00 4 15 58

110.00 17 46 41

O_F_[R[NTIAL CCI_RECTION$

TO[ -o6387 TRA-1.6552 TC3-4.3_04 _AU 1.10?1

ROE .|449 RRA -.0155 RC3 -.3142 FAU .04322

FDE -.4079 FRA .0608 rC3-|.9707 BSP J37B_

6D[ ,69fl0 BRA 1.6553 BC3 4.36]7 FSP -465

DISTANCE 442.562

LOt. 242.86 VL 26.451 6AL -5.54 AZL 92.32 NCA 216.83 SNA 126.12 [CC .22241 ]NC 2.3166 V! Z9o407

LOP 101.67 VP 37.620 GAP 9.71 AZP _6.19 TAL Z00.19 TAP 39.02 RCA 96,07 AP_ /54.17 v2 35.229

G? -6.94 ZAL ]51.22 ZAP 162.67 ET$ 539.6] ZAE 132.26 ETE 185.60 ZAC 71.50 ETC 266.73 CLP-|64.D8

OLA 7.99 RAL 109.62 RAD 6567._ V[L 11.848 PTH 2,10 VHP 6.769 OP4 13.99 RAP 119.0] [CC 1.3125

L-I T]I_ ]NJ LAT INJ LONG INJ RT A$C _NJ AZMTH [NJ TII_ PO CST TIM |NJ 2 LAY ]NJ 2 LONG

2451.14 -24._2 57.04 332.42 104,63 2 14 38 1851.; -22.27 49.09

439?.02 12,48 194.31 526.90 64,58 16 48 18 5997.0 8.93 187,63

ZJ?6.4Z -25,62 36.31 532,0_ 105,95 3 5_ 14 1_76.4 -23.18 28.55

4346,98 13.51 ;75.61 528.38 63,08 18 I 59 374?,0 9.?9 |68.?9

1933.45 -28.56 ]?.15 331.05 109,63 4 48 13 1333.5 -23.62 9.21

4160,71 16,ZZ 139.95 326.85 59,49 18 58 2 3560.? 12.05 153.31

N|O-CC_J4QSI[ E_J[CUT|ON ACCURACY ORBIT 0£T[RM|NAT|ON ACCURACY

9GT 4461.9 $GR 534.0 $(13 1_5.6 ST IO?3.B SR 190.8 SS 315._

RRT .6|_4 RR1 r ._O95 R_F .8442 CRT -.?593 CRS .9902 CST -.7603

SGB 4474.3 R23 ,]J16 R_ .844_ LSA J|JJ+4 MS4 230.1 $54 22._

$GI 4466,6 SG2 263.0 THA 2.63 EL; J083.6 EL] 123.0 ALF 172.22

21_?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH OAT[ _AY 24 1964 FLIGHY TIMI[ ]50.DO ARRIVAL 0ATE OCT 11 1964

HELIOC(NTN|C CONIC D|6TANC[ ••|.106

RL 151.51 LAL -.00 LOt. ZiZ.g6 VL 16.378 GAL -5.1Z AZL 9Z.42 HCA ZZZ.07 SMA

RP 107.55 LAP 1.61 LOP 104.11 VP 37.575 GAP 9.94 AZP 86.20 TAL 196.41 TAP

mC 163.359 GL -15.04 GP -6.39 ZAL 118.59 ZAP 163.70 (YS 339.9• ZA( ]$Z.Z? (T(

PLAN(TOCENTRIC CONIC

C) 18.3Z9 VHL 4.1810LA 6.?0 RAL 111.97 RAO 6567.? V[L 11.810 PTH Z.09 VHP

LNCH AZNTH LNCH TIM( L-I TIN( IN] LAT

90.00 ] 5Z 53 240Z.83 -Z3.65

90,00 15 31ZO •818.79 13.41

JOO.OO 3 17 25 Z110.|7 -Z•.TZ

100.00 16 49 Zg 4376.68 14.•Z

llO.OO • 31 68 1893.75 -17.58

110.00 17 50 15 418S.86 17.08

OIFKERENTIAL CORR(CTION$

TO[ -.6968 TRA-I,SAJ? TC3-4.5750 8AU 1.1Z_8

• 0( .1517 HA -.0043 RC3 -.5ZlO FAU .OAi47

rO[ -.4137 FRA .1003 FC3-1.9988 8SP 14081

OO( .7134 MA i.5617 OC3 •.586Z KSP -479

1Z5.66 (CC .ZZ346 |NC Z.4113 v| 19.40?

60.49 RCA 97.58 APO 153.74 VZ 35.135

]85.11ZAC ?_.Z9 (TC 166.17 CLP-]64.98

6.86• OPA 16,16 RAP 111.49 (CC 1.3017

ZNJ LONG JNJ RT A$C IN] AZNTH |NJ TIN( PO CST TIN IN] Z LAT JNJ Z LONG

33.77 333.73 106.05 Z 31 56 180Z.8 -21.Z2 45.94

198.38 330.81 64.83 16 48 28 4018.8 9.9] 189.45

33.37 333.35 107.37 3 5Z 35 1530.Z -ZZ.l] Z5.54

177.34 330.3Z 63.53 18 Z 25 37?6.7 10.?5 170.48

14.31 33Z.27 111.05 5 4 31 1193.7 -14.46 6.52

161.37 318.83 59.93 19 0 I1 3565.9 IZ.96 154.69

H|0-COUR_I_ (XI[CuTI(:_I ACCURACY ORBIT D(T(RNINATION ACCURACY

SGT •5•3.5 8G_ 341.6 SG3 153.• ST 1132.Z SR 20•.6 SS 338.5

RRT .5771 RRF .5661RTF .8447 CRT -.81•0 CRS .9898 CST -.7878

SC_ •556.• RZ3 .0939 R15 .64•9 LSA 1176.9 MSA 229.8 SS4 23.5

SGJ 4547.8 8GZ 179.5 THA Z.S0 ELl 1144.6 [LZ -117.5 ALF 171.54

LAUNCH OAT[ NAY ZA 1864 FLIGHT lr|H( 151.00 ARRIVAL DATC OCT 23 196d

H(LIOCEMYRIC CONIC

RL 131.31 LAL -.DO

RP 107.53 LAP 1.76

nC 163.369 GL -15.87

PLAN(TOCGMYR|C CONIC

¢3 17.718 VHL 4.111

LNCH AZMTH LNCH TIH(

90.00 Z 11 17

90.00 15 31 111

100.OO 3 34 lZ

100.00 16 SO Z•

I10.00 4 50 ZO

110.00 17 5Z •5

0|STARe( 453.8•0

LOL. ZAZ.84 VL 14.)06 GAL -•.69 AZL 9Z.SZ HCA 2Z5.31 SIAA

LOP IO8.15 VP 3?,530 GAP 10.17 AZP _.13 TAL 196.84 TAP

GP -5.9Z ZAL 1Z5.85 ZAP 184.69 GT$ 540.|0 ZA( 131.18 (T(

IZG.Zl (CC .Z2468 INC Z.5174 vt 29.40?

61.95 RCA 97.08 APO 153.35 v| 35.241

184.75 ZAC ?3,0Z (TC Z65.6| CLP-165.86

OLA 5.•5 RAL 114.44 RAO 8587.7 V[L 11.795 PTH 2.09 VHP 6.965 OPA 16.Zl RAP 125.98

L-| TIN( |NJ LAT |NJ LCN4 IN] R? ASG |NJ AZNTH IN] T|1,4( PC) CST TZN IN] 2 LAT

Z$55.57 -ZZ.TZ 50,6Z 335.15 107.37 Z 51 53 1735.6 -20.13

4860. SO IA.51 198.17 531.91 65.51 16 49 19 4060.5 10.87

Z084.9| -13.?6 30.34 334.88 108.69 4 10 37 1484.9 -Z0.99

4408.40 |5.3| 179.10 55Z.45 64.01 18 5 51 _806.A 11.69

1851.1_1 -Z8.55 11.57 533.73 11Z.5? 5 Zl 13 1252.9 -Z3.Z6

• £11.18 17.14 16Z.84 330.98 60.40 19 Z 57 3611.2 15.8?

DIFFERGNY|AL C_NGC?IONS

?O( -.15t6 TRA-I.AGIO YC3-4.7988 $AU 1.1403

RD( .159R RRA .0056 RC5 -.3179 FAU .03975

FO( -.4380 FRA .1383 rC3-l.9410 8SP 14535

80( .7733 MA 1.4580 8C5 4.8110 FSP -4?5

NJ0oCOURS[ (_CUTJON ACCURACy

SGT 4812.7 SC_ 351.5 SG3 151.Z

RIIT .5398 RRF .5155 RTF .8455

SGB 4636.1RZ3 .0797 R|3 .8458

$Gi 4616.6 $GZ 195.7 YHA Z.56

[CC 1.29J8

IN] 2 LONG

4Z.90

191.29

22.64

172.18

3.94

156.09

ORBIT 0GTGRMINATION ACCURACY

ST 1196.7 SR 217.6 SS 361.5

CRT -.86J0 CR$ .9871 CST -.8143

LSA 1146.4 NSA Z16.3 SSA _4,2

(LI 1211.4 (LZ 109.3 ALF 171.03

LAUNCH DAY( NAY Z• 1964 FLIGHT TIN( 154.00 ARRIVAL OAT( OCT 15 1964

H(Lfoc[NTRIC COLIC

RL 151.51 LAL -.D0

RP |07.5Z LAP 1.95

RC 167.361 GL -16.64

PLANE TOCENTR|C CONIC

C3 1?.190 VffL 4.|48

LNCH AZNTH LNCH Y|NI[

90.00 Z 3Z 9

90.00 15 3Z )0

I00.00 3 55 17

100.00 18 51 53

110.00 3 6 11

110.00 17 55 37

DIFF(RGNTIAL CORR(CTION$

TO( -.gIG| TNA-|.338R TC3-5.0JJt SAU i.1544

ROG .1613 RRA .0181 RC$ -.3537 FAU .03794

FOG -.4487 FRA .1803 FC3-1.9105 BSP 14515

80( .8310 MA 1.3400 8C3 5.02Z9 FSP -463

0|$TANCG 459.56Z

L04. 24Z.66 VL 16,255 GAL -4.Z4 AZL 91.60 HCA ZZ8.56 SNA 114.78 GCC .Z1609 |NC Z.6015 Vl 29.407

LOP 111.59 vP 57.485 GAP 10.40 AZP 86.18 TAL |94.65 TAP 63.41 RCA 96.56 APO 152.99 VZ 3S.Z46

GP -5.51 ZAL ]ZZ.98 ZAP 165.64 GTS 340.08 ZA( 151.50 GTG 184.41ZAC 75.71 (TC 165.06 CLP-166.72

OLA 4.19 RAL |l?.03 RA0 8567.? VGL 11.772 PTH Z.08 VHP ?.070 OPA 16.15 RAP 116.49 (CC 1.2_19

L-I TIM( ZNJ LAT IN] LONG IN] RT A$C IN] AZNTH IN] TIM( PO CST TIN IN] Z LAT IN] Z LONG

Z308.98 -Zl.?• 67.55 536.96 108.60 3 10 38 1709.0 -19.00 39.95

4691.79 15.13 ZO0.ZO 555.20 65.84 16 50 45 •092.6 11.84 193.16

Z040.18 -ZZ.?6 27.41 356.58 i09.91 • 29 Z? 1440.3 -19.84 19.83

4438.73 18.Z1 180.90 354.?3 64.53 18 3 50 3836.? 11.65 173.9Z

1811.60 -15.48 0.93 535.59 113.60 5 58 25 i11Z.6 -22.06 1.44

4237.18 16.81 164.35 533.32 60.92 19 6 ]4 HS?.Z 14.79 15?.54

MJ0-COU_S4[ (X[CUTION ACCI,I_AC¥ ON01T O(T(RM|NATION ACCURACY

SOT 4689.1 $G_ _.4 SG5 148.6 ST 1261.9 SR Z30.] SS 382.6

R/tT .5026 RRF ,4865 RTF .8457 CRT -.9004 CR6 .9816 CST -.8378

4701.9 RZ3 .0689 RI) .8459 LSA 1311.0 HSA ZZO.3 $$A ZS.]

SGI 469Z.6 $GZ 5|1.3 THA Z.ZZ GLI 1179.a GL2 96.? ALF 170.63

LAUNCH OA?[ HAY Z• 1964 FLIGHT T|I4( 156.00 ARRIVAL DATG OCT 17 1964

_[LIOCGNTRIC CONIC

RL 151.51 LAL -.00

RP 10?.SO LAP 1,10

RC 118.338 GL -17.35

PLAN[TOCGNTRIC CONIC

C3 18.711 VHL 4,_lg

LNCH AZNTff Lk_ff ?|V_

90.00 • 5Z 33

60.00 15 33 51

1130.00 4 15 15

I00.00 16 63 SO

110.00 5 16 3?

110.O0 17 58 57

OISTANCG 485.271

LOt. t.41.88 VL 1_1.166 GAL -3.?8 AZL 91.68 _CA 131.80 S_A

LOP 114.83 VP 57.440 GAP 10.65 AZP 8_._4 TA_ |_5.06 TAP

£P -5.17 ZAL 119,_ ZAP 1_,5_ GY$ $39.91ZA( 131.33 GT[

11A.35 GCC .Z_??J INC _.6776

84._7 RCA _6.05 APO 152.66

184.13 ZAC 74.56 GTC 164.50

vl 19.407

VZ 55.250

CLP-16?.5?

DLA Z.91RAL 118._6 RAO 6567.7 vl[b 11.751 PTH Z.O? VHP 7.180 DPA 16.00 RAP 128.99 (CC 1.Z752

L-| TIN] |NJ LAY IHJ LONG |NJ RT ARC |NJ AZNYH IN] TIN( POC$T TIN |NJ Z LAT IN] Z LONG

Z_6_.88 oZO.71 44.58 338.80 10_.?5 3 SO 16 1881.9 -17.63 3?.07

4711,14 I_.JS _0Z._ 33?.89 $$.41 16 51 3? 4|_$.J 11.81 195.12

lSr_l.13 -_|.?! Z4.55 338.50 I1J.07 4 48 32 1396.J -18.65 17.09

4468.J5 17,|_ IIZ.?9 $37.14 66.1| 18 _ 18 5668.1 13.61 175.75

1771,77 -14.3t $.57 357._8 114,75 5 56 10 117_.8 -ZO.RZ 359.01

4184.Z6 19.70 ]65.85 355.8? 61.48 19 ]0 ! 3884.3 15.?• 159.07

ONSJT O[YGRNJNATION ACCURACY

S? 1341.Z SR 141.4 $S 406.0

CRT -.9317 CR$ .9?69 CGT -.8615

LSA 1406.7 NSA Z1_.4 $SA Z_.9

ILl 1361.0 (LZ 85.8 ALF J70.44

01FF(I_I[NTIAL CORReCT]ON8

TO( -.8809 ?RA-I.Z155 TC3-5._8 0AU J.l?O0

ROG .17L_O RRA .0171 Re3 -.3_8 FAU .038_?

FD( -.4615 FRA .ZI78 FC3-1.8780 $$P 1477Z

80( .89?5 MA 1.Z156 BC3 5._3_ FRP -458

M|0-COIMSI[ (X(CU?|ON ACCURACY

SGY 4761.9 8GR 359.Z $G3 I•6.A

IIWT .46?3 Rift" .4500 RTF .84?5

$G$ 4776,_ RZ5 .0590 RI3 ._4?6

SGI 4765.0 $GZ 316.Z THA Z.08

ZJ58



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH DATE NAY 24 1964 FL|(_NT TIN( 15|.00 ARR|¥AL 0ATE OCT 29 1964

H(LSOC[NTRJC CONJC

RL 131.51 LAL -.00

mP 107.49 LAP Z.ZS

RC ITI.Z�Z GL -16.00

PLAN_?_ENTRJC C_NIC

C) 16,527 VNL 4,04|

LNCH AZNTH LNCH T11_[

O0.00 ) 11 36

90.OD 15 35 57

|OO.O0 4 )5 41

100.00 16 56 12

I10.00 5 45 40

110.OO 18 Z 4)

DJSTANC[ A?0.906

LOL 242.96 VL 26.097 GAL -3.51 AZL 92.75 HCA 235.05 _4A IZ5.95 (CC .22951 |NC 2.7472 ¥1 29.40?

LOP i17.98 VP )7.395 GAP 10.89 azP _.43 TEL 191.Z7 TAP 66.5Z RCA 95.49 APO 152.55 V2 $5.254

GP -4.87 ZAL 114.84 ZAP 187.43 (Y$ 539,57 ZA( |32.$7 (T( 185.88 ZAC ?4.99 (TC 265.96 CLP-168,39

OLA 1.62 RAL ]Z2.62 RAO 8567.? V[L 11.735 PTH 2.07 vHP ?.296 OPA IS.76 RAP 151.51 (CO 1.2687

L-I TIN( |NJ LAT |NJ LCNO JNJ RT ASC IN| A2NTH |NJ T|_q[ PO CST TIN JNJ 2 LAT IN| 2 LONG

Z2|7.Z0 -]9.65 41.65 341.07 110.|3 ) S0 53 1617.2 -16.82 )4.26

4760.92 17.08 Z04.5d 340.40 67.07 16 )4 58 A160.9 15.81 J97.18

1952.40 -ZO.6J Z1.?8 340.66 112,|4 5 8 14 |15Z.4 -17.42 14.42

4500.95 18.05 184.79 339.96 65.76 18 11 13 5901.0 14.82 177.67

1756.18 -Z).22 ).89 539.4] 115.82 6 14 )3 1115.4 o19.55 556.56

4292.71 Z_._| |87.63 33_.63 6Z.]J 19 |4 16 369Z.7 16.72 1_.69

(_81T DET(RI41NATZON ACCI._tACY

ST 1450.9 SR 25|.9 $S 429.?

CRT -.9571 CR$ .9700 C$T -.8852

LSA 1501.Z NSA 203.0 $SA 26.8

EL| 145|ol EL| 71,4 ALF 170.41

01FFER(NTIAL C_ERECT|_4$ M;0-COI,,NE_M[ [XI[CuTI,(_4 ACCt_ACY

TOE -.9511 TRA-I.OIN_5 TC5-5.418? 8&U 1.1851 $GT 4D)1,5 _ 3?7.6 $63 144.Z

ROE .1772 RRA .0_MI_ RE3 -.$424 fAU .06464 RNT .4327 RRt r .4153 RTf .8496

FD( -.47)5 FRA .Z$51 FE)-].8167 8_P 1_23 _ 4848._ lil_ .0507 R]) .t498

80( .9674 BRA 1.0811 8C$ 5.4295 FSP -452 SGi 4834.3 _ 340.3 THA 1.95

LAL_K:H OAT( NAY 24 )964 Irt.lG44T TIN( 140.00 ARRIVAL DATE OCT 51 1964

Ht[LIOC[NTRJC CONIC 01STANC( 4?6.646

RL I11.51 LAL -.00 LOt. 242.a8 VL 28.029 GAL -Z.a3 AZL 92.81HCA 2_.30 8N4

RP 107,48 LAP 2.$8 LOP iZ|.I$ VP 37.351 GAP Jl.13 AZP _.52 TEL 189.47 TAP

_C 173.229 GL -JB.)_ Gff -4.6J ZAL |11o38 ZAP l_d_.Z_ (?S)39.07 ZA( J5_.41 (t(

PLAN_T(X[NTRIC C_B4|C

C$ 1$.016 VHL 4.00Z OLA .50 RAL 125.6| RAO 6567.6 V[L I|,?2Z PTH Z.07 VHP

125.53 (CC .23157 INC Z.8115 vl Zg.A07

$7.77 RCA 94.92 APO 152.15 VZ 35.256

IJ3,86 ZAC 75.60 (YC 261.A2 CLP-169.21

LNCH AZMrH LN_H TIN( _-1 Tllq[ IN| LET /NJ L(_G

90.00 ) 35 _8 2171.98 ol8.51 _1.60 343.4? 111.82 A |1 30

90.00 11 31 48 4797.40 18.04 206._ _43.35 67.80 16 57 45

100.00 A 56 de 1909.13 -19.47 19.05 343,05 |]5.14 5 28 )6

I_.OO 16 58 58 4_)S.47 19._0 188.9| 342.92 66.48 18 14 34

110.00 $ 5 ZO 1894.5| -Z2.05 |.48 341.?7 1J_°8| _ 33 38

110.00 18 6 54 4522.85 21.54 |6_.47 341._3 62.81 19 18 57

DIFFERENTIAL CCRRECTI_NS N|0-C4_J_8_ (X[CUTI(_i ACCURACY

70_-1.0261 TRA -,9147 ?C_-5.5925 _AU 1.|J97 8GT 48_7.5 8r,_R _8_.6 $63 |42.0

ROE .1820 RRA .049? RC3 -.1437 FAU ,03103 RRT .]989 RRF .$816 RT¥ .8522

roe -.4655 FRA .29_0 rC$-1.785A 6SP 15260 S_9 4_12.? R23 .0465 R|3 .8523

80( 1.0421 _QA .9381 8C5 5.(_50 FSP -44? $GI 4899.9 SGZ 353.4 THA 1.81

?.418 0PA 15.44 RAP J)d.0Z [CC 1.2638

IN| RF ASC |NJ AZNTH IN| TIN( PO CST 7ZN |NJ 2 _AT IN| Z LONG

1572,D -J5.39 31._2

4197.4 14.87 199.5_

1309.1 -16.10 11.81

3935.5 15.45 179.71

1094.5 *18,27 554.36

)?_Z.8 17.74 162.42

OR?IT 0(TERM/NATION ACCURACY

SY 1528.8 SR 26|.6 S$ 455.5

CRT -.9759 CR8 ,9621 CST -.90_7

LSA 160A.Z NSA 192.8 $SA 27.?

ELI 1550.0 (L2 58.) ALF 170.91

LAUNCN O*_( NAY 24 1964 FLIGHT TIN( 162.00 ARRIVAL 0ATE NOV 2 1964

HELIOCENTRIC CON ZC

RL 151.51 LAL -.00

RP 107.4| LAP 2.52

RC 175_147 _L "19,09

PLAN_T(XENTR|C CON|C

C3 15.796 YH_ 3.974

LNCH AZMTff _MCH TIN I_

• O.00 3 57 AO

90.00 13 40 IT

100.00 5 16 51

I00,O0 17 2 6

IJO.O0 6 Z5 40

110.00 18 11 Z8

O|STANCE 482.510

LOt. 242.86 VL 25.953 GAL -Z.55 AZL 92.8? HCA 241.54 SNA 125.15 [CC .25585 INC 2.8715 71 29.40?

LOP 124.57 VP 37.306 GaP |1.41 AZP 88.65 TAL 18?.88 TAP 69.22 RCA 94.34 APO 151.92 ¥Z 35.258

GP -4.57 ZAL il0.18 ZAP 169.10 (TS 538.40 ZAE 132.48 (T( 193.47 2AC 76._0 (TC 262.90 CLP-|?O.0|

0LA -1.04 RAL IZ8.75 RAO 8567.8 V(L 11.712 PTH 2.06 VHP ?.546 DPA 15.06 RAP 136.53 [CC 1.2600

L-I TIN( IN| LAT IN| LONG IN| RT A$C |NJ AZRTH |NJ T|N( PO CST TIN 1NJ 2 LAT IN| 2 LONG

212?.29 -17.36 36.03 346.12 112.73 • )) ? 1527.) -J4.13 28.84

48)5.80 19.01 209.00 )46.54 68.61 17 0 55 4255.8 15.95 201,67

1866.48 -18.51 16.42 345.69 114.05 5 69 58 1266.5 -14.91 9.28

4571.#$ 19.97 189.17 548.|3 67,Z8 18 18 18 3971.9 16,?Z 181.59

_658._1 -Z0.85 _$9.16 3A4.38 |_7.72 6 55 16 |056.5 -16.98 )$Z.J7

4354.7? 22.54 17|.43 344.87 63.59 19 24 Z 3754.8 18.81 164.Z8

(_RBIT O(T(Rt4|NATION ACCURACY

ST 1650.9 SR 270,9 $S 475.3

CRT -.9876 CR$ .9528 CAT -.9J89

LSA 1710,5 NSA 182.5 $SA 28.5

ELI 1652.7 EL| 42.0 ALF 170.68

oIrF(RENTIA_ CCIIR[CTZ_N$

TOE-J.J0)I TRA -.7747 TC5-5.7280 8AU I.ZII8

ROE .JS?O RRA .D6_4 RE3 -._420 FAU .01J34

F0( -.4950 FRA .3_0t FC)-|,?|?7 BSP 154|4

_OE 1.1188 MA .777| 8C$ 5.7382 FSP -438

NI0-COURS( (X£CUTION ACCURACY

SGT A950.5 SGR $92.9 SG5 139.3

RR? .3452 #RF .34_9 RYF .854D

SO6 4966.| R25 .0380 RI) .8541

$61 4952.G $82 365.6 THA 1.67

LALR_CH OAT( NAY 24 J9_4 FLJCI_T TIN( 164.DD ARRIVAL OAT[ NOV 4 Jp64

H[LIOCENTRIC CONIC

RL 151.51 _AL -.O0

RP lO?°4? LAP Zo65

RC 177.045 G_ -19.51

PLAN(TOC(NTRIC CONIC

C$ 19.676 W4L 3.956

LNCH AZNTH LNCH 71_ _-| TAN( JNJ LAY

_.00 4 _O 41 _3.43 -16.19

90.00 15 43 8 4871.19 19.99

1_0.O0 5 40 54 |_4.44 -17.13

tOO.DO i? 5 55 4410.22 ZO.�t

liD.DO 6 46 35 1$19.04 -19.69

110.OO 18 18 24 4398.59 23.55

DIFF[R(NT_AL CCRR[CT_(_NS

TO(-I.1897 TRA -.8077 TC3o5.8385 8AU 1.2251

ROE .1818 RRA .0729 Re5 -.3377 FAU .02979

FOE -.5068 FRA .5871 FC3-1.64S3 8SP ]5G38

BO( 1,2011 8RA .6JZO 8C3 5.8462 FSP -432

0ISTANC( 487.954

LOL 242.66 YL 25.89? GEL -J.81 AZL 92.g3 KA 244.19 9NA

L_ 127.82 VP 3?,Z_Z GAP IJ,69 AZP _,?S TEL |85.68 TAP

GP -4,1_ ZAL 106.67 ZAP 169.90 (TS 33?,53 ZA[ |32.51 (T(

122.74 (CC .2)63? JNC 2,92?9 VI 29.40?

?Do•? RCA 93.?5 APO 15J.75 v2 35.260

185,_9 ZAC 76.80 (TC 262.58 CLpoI70.?9

0LA

|NJ LOK, IN| RT ASC /NJ AZNTH IN| TIPt_.

33.34 349.02 115,56 4 55 24

211.35 349.98 69.52 I? 4 ZA

|_,87 348.58 114.88 6 I1 |9

19J.59 349.58 68,19 18 22 26

35_,93 34?.24 118,55 ? 15 54

|?).SA 348.35 64.46 19 29 )5

_IOo¢OoRSE [X£CUT/CW ACCURACY

$GT 5009.9 SGR 399.G $63 |37,1

RRT .3324 NNY .5170 RTF .85?4

$Ge 50_5.8 RZ3 .0325 RI3 .85?4

8_J 501|.8 612 3?8.7 7HA J.53

-Z,40 R_ 131,97 RAO 6567.8 V_L !1.707 PTH Z.06 VHP ?.681 0PA 14.60 RAP 159.05 [CC 1.2560

POC$T TIN /NJ 2 LAT IN| 2 LONG

1485.4 -12.86 26.2A

4Z76.Z 17.05 204.11

IZZ4.$ -13.64 6,82

A010.2 17.81 164.2J

1019.0 -15.69 )50.03

3?68.6 19.92 166.28

OPS|T O(T(RNINATION ACCURACY

ST 1747,5 SR 279.4 $S 498.8

CRT -.9934 CR$ ,9456 C$T -.9)56

LSA 1950.1NSA 172.6 $$A 29.1

ELI J769.Z (LZ )1,8 ALT |?0.9?

2199



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH DATE NAY 24 198A FLIGHT TIM[ 166.00 ARRIVAL DATE NOV 6 1964

NELIOCENTRJC CONIC

RL 191.51 LAL -.00

Re 107.47 LAP Z.77

RC 17e.023 GL -IB.84

PLAN_TO([NTRIC CONIC

C_ _.66_ VHL 3._5_

LNCN AZNTN LNCH Ylm[

_O.00 4 44 17

90.00 J5 46 18

lO0.O0 6 3 51

IO0.O0 ]7 9 Z5

1J0.00 7 8

110.00 18 Zl 4Z

0ISTANC[ 493.578

LQ. 242.86 VL ZS.033 GAL -I.28 AZL 9Z.98 HCA Z48.04 SNA IZZ.Ae £CC .23916 iNC 2.98]4 v] 29.407

LOP 110.87 vP 37.217 GAP 11.97 AZP 88.88 TAL 184.08 TAP ?Z.|Z RCA 91.10 APO 151.63 v2 35.260

GP -3.98 ZAL 103.05 ZAP 170.69 £7S 336.44 ZA[ 182.57 [T£ 183.15 ZAC 71,38 [TC 261.88 CLP-171,57

DLA -3.77 mAL 155.13 RAO 6567.6 VEL 11.707 PTH Z.0S VHP 7.824 DPA 14,09

L-I TIN( INJ LAY INJ LONG |NJ RT A$C ]NJ AZNTN INJ TIN[ PO CST TIN

2040.69 -15.00 _0.78 ))Z.I8 1|4,)0 ) 18 17 1440.7

4918.61 20.98 Z|4.Z? )5).6? ?0,5) l? 8 17 4118.6

1783.98 -J3.91 11.43 35|.TZ 115.62 8 )3 )S l|8d.0

4650.57 Z1.96 |94.J? )53.29 69,19 18 26 58 A050.6

158Z.99 -18.47 )54.80 _50.)) |19.29 ? )4 26 981.0

4424,12 24,38 175,81 132,10 63,46 19 33 26 1824,3

DJFF£R(NTJAL CC_R(CTION8

TO(-1.2810 TRA -.A287 TC3*5.8997 8AU 1.2375

ROE ,1970 RRA .0841 RC} -.3101 FAU .02827

FOE -.5180 FRA .403) FC)-1.162| 68P 11844

BO[ 1.Z981 MA .4369 8C3 5.9090 F)P -428

N|0oCOUR_[ [XI[CUTION ACCURACY

SGT SOG).2 SGR 408.$ SG3 I)A.8

RRT .2999 RRI r .2857 RTF ,86JI

SG8 5079,4 221 .0272 R_) .8611

SGJ )064.7 SG2 )86.8 THA J.)8

RAP 141.53 [CC 1.2578

INJ 2 LAT |NJ 2 LONG

-It..60 Z3.74

]8.l) 206.75

-12,37 4.46

18.93 186.69

-14.41 348,02

21,06 168.43

ORBIT 0ETERN|NAT;ON ACCURACY

ST 186g.1 $R 28?.6 SS 521.2

CRF -.8944 CR$ .9)40 CST -o9450

LSA |954.5 NSA 164.0 $SA 29.4

[LJ 1890.8 EL2 )0.0 ALF 171.30

LAUNCH DATE NAY R4 1_4 FLXG_7 Tl_ 168.00 ARRIVAL OAT[ NOV 8 1964

HELIOCENTRIC CONIC

RL 131.31 LAL -.00

RP 107.A7 LAP 2.87

RC 180.762 GL -ZO.O7

PLAN(TOC[NTRIC CCIq|C

C3 13.775 VHL 3.972

LNCH AZNTH LN_ff TIN[

tK).OO 5 8 22

80.00 13 A9 48

JO0.O0 6 27 18

100.00 17 13 34

116.00 7 29 39

110.00 18 27 21

01STANC£ 499.1?8

LQ. 242.68 VL 25.789 GAL -.73 AZL 91.03 HCA 251.29 SNA 122.00 [CC .2A221

LOP 134.12 vP 37,171 GAP 12,27 AZP 89.01 TAL 182.28 TAP ?).57 RCA 92.44

GP o).61ZAL 99.34 2AP 171.45 [78 ))_.08 ZA[ I12.64 [T[ 182.98 ZAC 77.91

DLA -5.14 RAL J18.78 RAO 6367.6 VEL 11,712 PTH 2.06 VHP ?.974 DPA 13.33

L-I TIN( INJ LAT JNJ LONG ]NJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN

]!H18.48 -13,81 28.)0 _15.58 114.86 $ 41 42 1199.3

4963.03 21,98 2I?.16 357.62 71.66 J? 12 3] 4_3.0

1744.88 -|4,79 9,11 ))).lJ 118.28 6 56 22 1144,9

A692.85 22.96 198.92 317.25 70.11 38 11 47 4092,9

1548.57 -17.31 )52,81 35).71 119.95 ? 53 48 948.6

4481.91 25.82 178.21 )36.10 68.53 19 41 43 1861.9

OIFF£R[NTIA_ CCRR£¢TIONS

T0[*1.3791 TRA -.2396 7C3-5.9168 8AU 1.2497

NO[ .202? RRA .0950 RC) -.3192 FAU .021t411

F0E -.3292 FRA .4191FCA-I.A?IJ 8SP 18056

80£ 1.3939 MA .2378 6C) 5.9234 FSP -423

NIO-C(_JRS£ [_[CUTION ACCURACY

SGT SI15.6 SGR 410.8 SO) 132.3

RRT .2678 RRF ,2149 RTF .8654

$88 3J32.0 R23 ,0228 R13 .8614

$G1 3116.8 $82 )95.7 THA 1.24

vl Z9.407

vZ 35.260

CLP-l?2.34

INC ).012_

APO 151.55

ETC 281,39

RAP 144.0| [CC 1.2596

JNJ 2 LAT INJ Z LONG

-10.36 21.35

19.25 209.53

-11.14 Z.ZZ

20.06 189.32

-11.20 346.11

22.23 170.72

_8|T OET[RM[NATION ACCURACY

aT 1997.2 SR 295.a S) _42.7

CRT -.9913 CRS .9244 CST -,9560

LSA 2084.5 NSA IS6.9 )aA 29.5

ELI 20J8._ [L_ _8.0 ALF 17|.65

LAUNCH OAT[ NAY 24 1964 FLIGHT T|NI[ J70.00 ARRJVAL O_Y[ NOV 1O 1964

NELfOCENTRIC CONIC

RL 131.51 LAL -.DO LO(. 242.86 VL

RP 107.48 LAP Z.97 L(_P 117.37 VP

RC 182.621 GL -20.20 GP -3.67 ZAL

PLAhA[YOC_NYRIC CONIC

C3 15.018 VNL 4.002 DLA

LNCN AZHTH L_H TII_ L-I Tl)q[ INJ LAT

90.00 3 32 50 1960.17 -12.69

90.OO 13 53 3? 3009.25 22.92

100.00 6 51 5 1707.71 -13.66

100.00 17 18 3 47)6.92 21.94

J10.00 ? 32 16 1316.19 -16.Z0

110,00 18 33 21 4501.21 26.66

O|FF(RENTIA_ C(_QR[CTIONa

70[-I.4635 TRA -.0391 TC3-3.6798 8AU 1.2609

R0( ,2090 RRA .I054 RC) -.3051FAU .02548

FOE -.5A41FRA .4?37 FC)-1.3770 SaP 16118

60£ 1.5001BRA .1125 8C) $,8a77 FSP -428

DiaTANC[ 304.754

23,70? GAL -.|6 AZL 93.08 HCA 2|4,51 SMA 121.64 (CC .24560 |NC 3.0817 VI 29,407

)?.129 GAP 12.38 AZP 89.18 TAL 180.49 TAP 15.02 RCA 91,76 APO 151.51 vZ 38,259

95.36 ZAP 172.19 ETa 333.A3 ZA( I12.70 (T( 182.86 ZAC 7a,56 [TC 260.91 CLP-I?3.I0

-6.49 RAL 142.)) RAO 6567.6 V(L 11.722 PTN 2.07 vHP 8,134 0PA 12.91 RAP 146.49 (CC 1.2636

INJ LONG INJ RT ASC INJ AZNTH INJ TIN£ POCST TIN INJ 2 LAT INJ 2 LONG

23.98 359.2) 115.31 6 3 )0 1360.2 -9.15 19.09

220.21 1.82 72.90 17 IT 6 4409.) 20.36 212.47

6.9) )58.75 116.85 ? 19 33 1107.T -9.94 .11

199.83 i.46 71,54 18 37 0 4136.9 Z1.19 19_.10

330.93 337.30 120.52 8 17 32 916.Z -12.03 344.33

J60.81 .13 67,77 19 48 23 390|.2 23.41 173.16

N|0-C_I,,_Ra£ EX(CuTION ACCURACY CRBIT 0[TERMINATioN ACCURACY

$GT 5165.0 aGR 415.1 aG) J)O.? ST 2131.) aR 302.8 $S 566.5

RRT .2353 RRF .2227 RTF ,8712 CRT -.9837 CRS .9158 CST -.g$Ag

aG8 5181.? 221 .0169 RI) .6712 LaA 2220.7 NaA 151.4 $SA 29.1

aGI 5|66.0 aDZ 403.) THA 1.09 (L_ 2152.2 (LZ 30.5 ALF 172.02

LAUNCH OAT[ NAY 24 1964 FLIGHT Till[ 172.00 ARRIVAL DATE NOV 12 1964

H[L|_(:ENTRI¢ CONIC

RL 131.51 LAL o.00

RP 107.48 LAP ).O6

RC 184.440 GL -20.22

PLAN(TOC£NTRIC CONIC

C3 IG.A09 VHL 4.051

LNCN AZNTN LNCH T_M[

90.00 5 57 )8

90.00 15 3? 44

IO0.DO ? 15 ?

100.00 17 22 51

110.00 8 14 45

110.00 18 39 41

DIFF[RENTIAL CCRRI[CTI_iqa

T0(-1.5868 TRA .1603 TC3-S.?725 6Au i,2879

ROE .2170 _A .|JSa RC3 -.28a8 FAU .023?3

FOE -.5478 FNA .5152 FC3-1.8531 6$P 1$3_4

60( 1.8014 6RA .2143 8C) 5.7796 F)P -404

OZSTANC[ 110.301

LOt. 242.88 VL 25._45 GAL .43 AZL 91.11 HCA 231.78 Sea 121,28 [CC .24930 INC 3.1Z93 Vl 29.407

LC4 • 140,81 VP )?,065 GAP JZ._O AZP 89.34 YAL 176.?0 TAP ?6.48 RCA 91.0S APO lSl,SZ vZ 35.257

GP -).53 ZAL 9|.74 ZAP 17_.91 ETa 331.38 ZA( i12.77 (T( 182.14 ZAC 79.14 [TC Z60.43 CLP-173.85

0LA -7.8_ HAL 145.84 RA0 6587.7 V(L il.739 PTH 2,07 VH@ 8,)01 0PA 1Z.25 RAP 148.96 [CC 1,2T01

L o] T_14_ INJ LAT |NJ L(:I_ INJ RT AaC ]NJ AZNTN INJ T_NI[ PO CaT TIN JNJ 2 LAT INJ 2 LONG

1925.31 -11.S0 28.82 3.I1 116.01 6 29 15 13Z).3 -8.01 16.98

5057.10 23,64 221.41 8.26 74,2) J? 22 | 4437.1 21.43 2J5._6

1873.03 *JZ.$8 4.92 2.61 !17,34 ? 43 0 1071.D -8.82 338.J5

4?82,59 24.89 Z02.89 5.82 ?2,88 18 42 3) 4182.6 22.31 J95.04

148a,)0 -19.]6 )49.26 1.12 121,01 8 )9 3J 886,) -10,94 342.70

4542.11 27,(_ J83.53 4.84 69,09 19 55 24 3942.1 24.$9 J75.75

N|O*COURaI[ £X(CUTIO¢ ACCURACY Clt81T 0[T(RNINATION ACCURACY

aGT 51V).8 aGR A18.8 SG) 127,3 ST 2249.9 SR 3JI.0 $$ 377.9

RRT .ZOZ4 RRlr .1919 RTF .8?22 CRT -.9776 CR$ .9041 C$T *.9703

$86 5210,5 223 .0166 213 .8?22 L)A 23)8.7 NSA 149._ SSA 26.x

aGl 5194,) $G2 4|0.1 TNA .94 ILl 22?0.3 EL_ 64,$ ALF |72,30

ZJGO



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964

LAUNCH 0ATE HAY 24 1964 FLIGHT TJN_ ]74,00 ARRIVAL OAT[ NOV 14 1964

HEL]O_ENTR|C C_|C D|STANC[ 515,8|5

RL 15J.5] LAL -o00 LOt. 242.86 VL 25,585 GAL 1.05 AZL 93.]B NCA Z6J.O3 SNA JZ0,94 [CC .253)5 JNC 3.175_ v! Z�.*OT

RP |07.49 LAP 3.14 LOP 143.88 YP 3?.040 GAP 13.24 AZP _,_0 TAL |76._| TAP ??,_4 RCA 90,30 APO 151.58 VZ 3_._54

R( 101.Z$B GL -Z0,13 GP -).41ZAL 87.90 ZAP 173.61 [TS 328.82 ZA[ 132.84 [T[ IaZ.6Z ZAC 79.73 ETC 260.01 CLP-174.59

PLANE TOC[NTRIC (ON|C

C) 16.964 VHL 4.|19 DLA -9.11RAL |49.80 9A0 656?.? V[L ||.?62 PTH 2.09 VNP 9.494 DPA |1.55 RAP 151.41 ECC 1.279Z

LNCH AZNTH LNCH TIN( L-| TIN( |NJ LAT XNJ LONG |NJ RT A$C IN| AZNTN |NJ T|NE PO CST TIN |NJ 2 LAT IN| Z LONG

90,00 6 22 16 1889.39 -10.58 21.95 7.20 I]6.42 6 5) 45 1299,4 -6,95 15.D6

90.00 16 2 I0 5109.28 24.?l 226.76 |O.�Z 75.7! 17 Z? 16 45D6,3 22.50 218.78

100.00 ? 39 9 1641.35 o]1.59 3.09 9.68 117.75 8 6 31 1041.3 -?.78 )56.5?

100.00 I? 27 58 4929.57 23.79 Z08.08 10.5_ 74.34 19 48 2? 4229,6 25.59 198.11

110.00 9 3? ]6 1459o57 -14,Z] )47.75 5.|3 |2|,42 g J )5 939.4 .-9.95 541.25

J|O.O0 18 48 ZO 4594.Z9 29.6? 186,43 9.57 ?0,SA ZO 2 45 )994.5 23,75 179.4T

O|FF[R[NTIAL CCIIRECTI(_4S N|D-COU_I[ EXI[CUT|(_N ACCURACY _I_BIT D[T[RN|NATJ_ ACCURACY

TOE-J,?O05 TRA .4094 TC3-5.82_7 8AU 1.27_ SGT 3233.0 $G411 4Z|.3 SG5 I25,1 ST 2375.9 SR 518.5 S$ 595.8

RD[ °2237 RRA .1249 RC3 -,2865 _AU ,OZZ_ RR? ,|999 _ .|820 RTF ,_??_ CR? -.9688 CR$ .8_57 CST -.9?59

FOE -,5595 FRA ,5521FC5-|,IAZ4 85P |8497 SG6 5Z49.9 R25 .OlZZ RI5 ,8772 LSA 2465.5 NSA 148.1 SSA 2?.3

BOE l,?lSA _A ,425I 8C} 5,6_00 FSP -40| SGI 3233,3 SGZ 4|5,5 THd ,79 ELI 2595.8 EL| 79.6 ALF _ 172.59

LAUNCH DATE NAY 24 1964 FLIGHT Till| 176,00 ARRIVAL DATE NOV 16 1964

HELIOCENTR|C C(:_q|C

RL 151.51 LAL -.00

RP 107.30 LAP 3.21

RC 199.0J9 GL °19.92

PLAN[TO(_N?R|C C(_I|C

C5 I?.?OZ VNL 4.ZO?

LNCH AZNTH LNCH TIN(

90.00 9 49 5Z

90.00 |6 8 54

JO0,00 e 3 A

IOO.O0 ]7 $3 23

JIO.OO 8 59 39

110,00 IB 53 17

OJSrAN(£ SZJ.293

LCI. 242.88 VL Z_.323 GAL |.69 AZL 93.ZZ H(A 264.29 SNA |ZO.91 [(C .25?78 |NC 3.2214 vl 29.40?

LOP 147.13 VP 36.9_ GAP J3,(_0 AZP 99,M TAL |75.J ) TAP 79.4| RCA 99.52 APO 151,70 V| 55,251

GP -_._[3 ZAL 94.08 ZAP 174.29 ETS 323.62 ZAE 132,91 £tE 182.52 ZAC 90.32 [TC 259.58 CLP-|?5,)4

DLA -10.13 RAL 153.Z? RAO 6587.7 VEL 11,793 PTH 2.09 VNP 8.9?7 OPA 10.80 RAP 153.84 [CC 1,2911

L-| T]NC |NJ LAT |NJ L(ANG IN| RT A$C ZNJ AZNTN ZNJ TIN| PQ CST T_N |NJ 2 LAT |NJ Z LONG

1939.89 -9.83 ZO,D9 11,48 116.75 ? |7 51 1259.9 -3.99 13.55

5]_8.47 25.5J Z5OoZZ J5.?? 77.Z6 ]7 )Z 5| 4558,5 2_,50 222.12

19|3.05 -10.68 |,48 |0,94 |]9.09 8 29 5? 1013.0 -6.94 )54.79

4877.38 28.85 Z09.40 13.47 73.89 18 54 40 4277.6 24.43 Z01.)0

1433,95 -|3.37 349.45 9,36 |2|.76 9 23 35 9_5.9 -9.08 _$9.98

4927,51 29.92 |99,44 14.50 ?2.09 20 IO 25 4027,5 26,88 181.)2

NZ0-COU_M[ [X_CUT|(_ ACCURACY (_'BIT 0[T[RM_NATION ACCURACY

$GT 52_?.3 9G_ 423.5 SG3 |22o5 ST 2497°9 SR )26.3 SS 608°2

R_T ,|_73 A_qlr ,1]|7 RTF ,98|) CRT -,9587 CRS ,9869 CST -,9901

SG9 5274.3 R23 .0099 R15 ,88]) LSA 2577.4 NSA 149.1 SSA 2_.9

9G] 5237.9 SGZ 419.4 ?HA °84 ELI 2507,3 EL2 92.1 ALF 172.82

DJFFERENT|AL CC_R[CT|ON8

T0[-|,81_3 TRA .8499 TCJo3,4110 BAU 1.2819

ROE ,2361 RRA .13Z9 RC3 -.2439 _AU .02094

FOE -,59?4 FRA .5915 FC_-I,OZA_ 8SP 18339

90[ ].9289 _A .9634 8C3 5.4195 rSP -592

LAUNCH O.ATE NAY Z4 1964 FLtGHr ri_ Ir9.O0 ARR|VAL O_TE NOV 18 1964

NELI(XENTR|C CONIC

RL 151,5] LAL -.00

RP 107.51 LAP _,26

RC 189.T90 GL -19.62

PLANI[TO([NTRIC CONIC

C3 19.645 VNL 4,118

LNCH AZN_H LNCN TJH(

90.00 ? 11 ?

90.00 16 11 5?

100.00 # Z9 38

100,00 17 39 6

110.00 9 21 4)

1|0.00 19 0 31

DISTANCE 526.729

LOt. 242.8_ VL 25.467 GAL 2.55 AZL 93.2? NCA 26_.52 SNA 1Z0.28 ECC .2626Z INC ).Z665 v] 29.40T

LOP 250.58 VP 56.932 GAP 15.98 AZP 89.99 TAL 17_.56 TAP 80.89 RCA 89.69 APO 15|.87 v_ 55.247

GP -),20 ZAL 80.29 ZAP 174.95 (TS _21.54 ZAE 152.97 ETE ]82.42 ZAC 80,_1ETC 259.18 CLP-IT6.O?

OLA -11.51RAL 159.95 RAD 6597.8 VEL 11.951 PTH Z.I0 VNP 8.985 OPA 10.02

L-] T|N( IN| LET _NJ LONG ]NJ RT A_C JNJ AZNTH JNJ TIN( PO CST TIN

18_2.30 -9.84 19.57 |5.9Z 117.01 ? 41 59 1232.)

5207.33 26.22 23).7? 20.80 78.91 17 58 44 4607.3

1589.64 -9.89 .09 15.36 I19.35 8 53 ? 998.6

4929.22 27.$9 212.82 20.53 77,53 19 I 13 4328.2

1419.13 -]2.96 )45.36 15.72 122.02 9 45 19 916.2

49_1,48 )0.49 |9Z,57 |9.62 73.75 ZO |8 23 40?|.5

DIFFERENT|AL COMR(CT|(_4$

T0[-I.9344 TRA .9021 TC)-5.1921 8AU 1.2879

ROE .2480 RRA .1400 _C) -.2199 FAU .01961

rOE -._769 _RA .6_K)O FC5 -.9|04 85P 1868)

8OE 1.9502 8RA .9|29 8C3 5.1668 FSP -386

N|O-COURS_ [XECUT;ON ACCuRAC_

$GT 5287.2 SGR 424.6 SG) |Z0.]

RRT .IOAZ RR'r .|003 RTF .8961

SGB 5304.2 R23 .DOT4 RI) .8861

SG] 5287.4 SGZ 422.2 THA ,49

RAP 156.27 ECC 1.3069

IN| 2 LAT |NJ 2 LONE

-5.14 11.83

24,42 225,56

-8.05 5_$.43

25.40 204,_8

-8.)4 )38.93

ZT.9? 184,28

OR�|T OETERNINAT|ON ACCURACY

ST 2396.2 SR 3)).9 SS 619.7

CRT -.9491 CRS .8795 CST -.9835

LSA 2895.6 NSA 1_1.1 SSA 24.S

(LJ 2615,3 EL2 104,4 ALF 173.03

LAUNCH OAT[ NAY 24 1964 FLIGHT TIN| |80.00 ARRIVAL DATE NOV ZO 1964

HELIO(ENTN|C C_iC

RL J51.5| LAL -.OO

ffP 107.3_ LAP 3._J

RC 191.520 GL -|9.22

PLAN(T_ENTR_C CON|C

C3 19.8Z0 VHL 4.45Z

LNCN AZNTH LN_ TIN(

90.OO Y 34 49

eo.oo 1_ I? 18

100.00 8 4R 40

JO0.O0 17 45 8

110.00 9 43 17

110.00 19 8 0

DISTANCE 352.118

LOL Z42.96 VL 23.409 GEL 3.03 AZL 93.31 I'_CA 270.77 _A 119.96 [CC .2679]

LOP 153.95 VP 38,_08 GAP |4,)_ AZP _.04 TAL |7|,80 TAP 82,37 RCA 87,92

GP -3.11 |EL 76.57 ZAP 175.34 [TS 316.27 ZA( 153.03 [TE |82,33 ZAC 81.50

OLA o|t._O RAL |_._9 REO 956_.! V(L J|.#9J PrH Z.|I VHP 9,|05 0eA 9.21

Lo| T|N[ |NJ LET _NJ LCNG IN| RT ASC |NJ AZNTH IN| T|NE PO CST T|N

19JO.OZ -8.14 |7.30 20.50 |17.21 9 4 59 1210.0

5Z38,49 26.94 237,_ 25,97 90.62 IT 44 56 4659.5

15M.52 -9.24 33_.95 |9.91 lJR.5_ 9 15 49 968.5

4975.22 28.08 Z16.31 2S.73 79.25 |9 9 5 4575,_

|400,9| -JZ,|O 344,5| |8,Z] |_.22 10 6 38 900.6

4715.90 31.$0 19fl.79 24.89 75.49 ZO 26 36 41]5.9

[NC ).3114 Vl 29.407

APO 152.10 v2 35.242

ETC 258.80 CLP-176.8!

OiFFER(NT|AL C(_RRECT|ON$

T0[-2.0580 TRA 1.1M4 TC3-4,8727 8&U 1.2922

ROE ,2615 RRA .1439 RC3 -.1932 FAU .0|831

rOE -.5964 _RA .8690 fC3 °,7996 BSP 18809

8D( 2.074_ 9RA ].]775 OC3 4.9?97 FSp -38|

NIO*COUItSI[ ExECuTION ACCURACY

SGT 5311.6 SGR 424.9 SG3 J|?.7

RRT o0_08 RRF .0892 RTF ,8912

$G_ 5329,6 RZ3 .0049 RJ3 .89J2

$91 331|.7 $52 423,8 THA .33

RAP 158,67 [CC 1._262

|NJ 2 LAT |NJ Z LONG

-4.4) 10.58

25.2T 229.0?

-5,36 352.32

26,29 20?.95

-?.76 358.10

28.99 197.)_

ORS|T O[T[RN]NATJON ACCURACY

ST 2691.? SR 34J,_ SS 629._

CRT -.9399 CRS ,8?33 CST -.9863

LSA 2781,D NS_ J_.D $$_ 21.D

ELI 2710.8 EL2 J15.T 4Lr 1Y3,19

2J61



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19645

LAUNCH 0AY[ NAY ZA 1964 FLIG_T TIN( 181.00 ARRI¥4L DAY[ NOV ZZ |964

H[LIO<[NTRZC CONIC

RL 191.Sl LAL -.00 LOL Z4Z,8S VL

mP 10?.54 LAP $.$S LOP 1S1.88 V?

IC 193.141 GL -18.74 G? -3.03 ZAL

PLAN([T(XENTR_C CONIC

C) 11.157 VHL 4.611

LNCH AZNTH LN_H T|lal_

90.00 ? 5? 48

90.00 I6 ZZ S8

i00.00 8 JI 59

I00,O0 l? SI 15

1]0.00 10 4 iZ

]10,00 19 iS 42

0|FF[RENTIAL C(]QS'I[CT|ONS

T0[-Z.]837 TRA 1,4403 TC3-4.5518 BAU 1.Z947

ROE .Z?et RRA .1503 RC3 -.1?05 FAU .I]J?0$

F0E -.S�S? FRA .?0110 FC5 -,6944 8SP 16915

80[ Z.ZOIZ MA 1.4571 8C3 4.555? FSP -3?S

OZSTANC[ 597.454

Z5,$53 GAL 3°?8 AZL 99.$8 HCA Z74.01 _qA 119.65 [CC ,27369 INC 3.3563 Vl 29,407

38.164 GAP 14.81AZP 90.Z4 TAL 169.D5 TAP 83.87 RCA 86.S0 APO ]51.40 Y2 35.137

7Z.94 ZAP |78.10 [TS 509.58 2A[ |53.09 [Y£ 18Z.24 ZAC 81.10 £TC 258.43 CLP-I??.S5

0LA -15.80 RAL 164.17 RAG 6587.9 V[L il.943 PTH Z,|3 VHP 9.341 0PA 8.57 RAP 161.06 [CC 1.3498

L-| TIN_ |NJ LAT INJ LONG ZNJ RT ASC INJ AZNTN INJ T|NA[ PO CST TIN JNJ Z LAT INJ 2 LONG

1781,58 -?.59 |8.19 IS.J8 117,38 8 Z? 40 1]91,4 -3,87 9.59

5308,81 17.35 141.04 31.Z5 #Z,38 I? 51 28 4?09.6 16.02 252.6]

155Z,88 -8.75 $5J.08 14.57 119.70 9 37 51 953.0 -a.Sa 35],46

5014.14 Z8.65 Z]8.84 51.04 81,03 19 15 9 4414.2 27.]0 Ill.S?

1398.48 -11.70 $43,JO ZZ,?8 IZZ,35 10 Z? Z! ?99.5 -?,54 35Y.5]

4?60.50 5Z.0I 188,06 50.Z8 ??,51 ZO 35 5 4160.5 19.93 190.A6

NIO*COU_[ cmrCUTICN ACCURACY CI_8IT O[T[RNINATION ACCURACY

SGT S331.1 6GR 4Z4.5 989 ]15.3 ST 2??3.0 SR 348.9 SS 636.?

RRT .0385 _ .0357 RTF .8866 CRT -.83|4 CRS .8681 CST -.988S

6GB 5348.0 RZ3 .0018 RI3 ,8866 LSA 1961.0 NSA 157.8 SSA Z].5

8GI 8331,Z $GZ 414,0 THA ,IT ILl Z?�Z.O [LZ 116.2 ALF 173.30

LAUNCH GATE NAY 14 19t_4 FLI_T T|N[ |84.00 ARRIVAL OAT[ NOv 14 1984

H/[L|OC[NTRIC CONIC

RL 151,5J LAL -.OO

RP 107,58 LAP 3,37

RC 194.941GL -18,18

PLAt_TOC£NFRIC CONIC

C5 ZZ.881 VHL 4,?85

LNCH AZMYff LP&CH TltA_

90.OO 8 18 91

90.00 16 _8 9Z

IOO.OO 9 35 t5

lOG.DO 17 5? $8

1]O.00 IO 14 17

110.00 18 Z3 36

OlFF[R[NTJAL CGWI_[CTIONS

To[-£.5OJO TRA I.TA_ ?C5-4.Z038 8AU I.ZS)O

ROE .1840 RRA .1533 RC3 -.1464 FAU .0157_

FOE -.6033 FRA ,75_3 FC3 -,5830 86P 16830

GO[ Z.$196 BRA 1.7565 8C5 4.ZO83 rip -368

01STA_[ 341.?Zt

LCt. 141.88 VL 15.187 GAL 4.54 AZL 93.40 I"_A Z??.ZS SNA 119.35 [CC ,ZS00Z INC 3.4016 Vl 19.407

LOP 160.15 VP _,810 GAP iS,Z? AZP 90.45 TAL 168.11 TAP 85,38 RCA 85,93 APO |51,77 VZ 35.131

GP -Z.86 ZAL 68.41 ZAP !78.58 ITS 300.33 ZA[ |53.|4 IT[ 181.15 ZAC 82.70 [TC 158.09 CLP-178.29

0LA -14,51RAL 167.(_ RAO 6587.8 V_L |Z,015 PTH Z.14 VHP 8,597 OPA ?.51 RAP 183,45 [CC 1,3?84

L-I TIN[ INJ bat INJ LONG JNJ RT ASC INJ AZNTH JNJ TINC PO CST TJH INJ Z LAT |NJ _ LONG

17?9.81 -7.19 15.57 19,85 117.46 8 48 51 11?8.6 -3.48 8.88

53_O.38 17.76 144,70 36,6J 64o17 I? 98 12 4?80.4 28,88 238.10

1541,14 -6._ 357.48 Z8.19 119.80 9 59 8 94Z,2 -4.48 350.87

_071,_6 _8.10 Z13.30 36.44 81.84 18 ZZ 51 4473.0 Z?.80 214.81

1381.84 -11.46 343,54 Z?.45 ]ZZ.43 10 47 ZO 781.9 -?.lO 337.16

4805.03 31.63 ZO_.38 35.78 78.18 ZO 43 4] 4105.0 30.?9 ]93.65

MIO-COURS£ [E[CUTIC_I ACCURACY CRBIT O£T[RNINATION ACCuR4CY

SOT $340°? SGR 413.0 $85 JlZ.8 St 2835.5 SR 355.9 SS 841o0

RRT .00Z_ RRF .0040 RTF .8014 CRT -.9232 CRS .9618 CST -.9903

SO8 535?.4 RZ5 .D01? RI3 .90|4 LSA 2924,2 NSA 181.9 854 Z0.]

9GJ 5540.? SGZ 415,0 THA .0l [LI 2954.5 [L2 139.9 4LF 175.38

LAUNCH OAT[ NAY 2A ]964 FLIGHT YIN( ]98.D0 ARRIVAL OAT[ HOV 26 1964

H£LIOC£NTRIC CONIC

RL IS|.$J LAL -.00

RP IO7.58 LAP 3.59

IC 198.811 GL -17.57

PLANI[TOC(NTRIC CON/C

C5 25.089 VNL 5.007

LNCH AZNTH LNCH TIl_

90.00 8 40 51

90.00 18 39 3

I00,00 9 53 49

lO0.O0 18 4 46

l]0.00 10 45 16

]10,00 18 51 38

DIFF[RENTIAL C(_QR[CTIONS

T0[-Z.4383 TRA Z.O6_4 TC3-3,8504 8AAJ 1.1811

RO[ .3|30 RRA .1545 RC3 -.1136 FAU .01456

roe -.SIZ5 FRA .783Z FC3 -.5018 8_P 17016

80[ Z.4593 MA Z.O_MIZ 8C5 3.8514 FSP -_N_I

0ISTANCC 547.93Z

LOL Z42.88 VL ZS.Z4Z GAL 5.34 AZL 85o45 HCA Z80.50 SNA 119.05 [CC .19894 INC 3.44?5 V] 29.40?

LOP 193.38 VP 36.778 GAP 15.76 AZP 90.83 TAL 186.41 TAP 95.80 RC4 84.89 APO 153.22 v2 35.224

GP -2.89 ZAL 88.03 ZAP 176.95 [IS 188.84 ZA[ 135.]8 IT[ 181.07 2AC 85.29 [TC 257,?? CLP-|?9.0]

OLA -15.31 RAL 171.09 RA0 851_,0 V[L |Z.10| PTH Z.I? VNP 9.8?5 0PA 6,81 RAP 185,78 CCC ],4126

b'l TIN( INJ LAT INJ LONG JNJ RT ASC |NJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

1771.90 -8.85 ]5.13 $A.73 117.51 9 10 23 1171.9 -3.21 8.45

5410.44 29.05 248.53 4Z.0I 85.9? I6 5 14 4810.4 27.Z0 239.?7

1536.44 -9.18 357.15 34.06 I18.85 I0 19 26 936.4 -4.28 350.55

SI_I.IZ 29.48 ZZ6.�Z 41.88 84.6? 19 30 ? 4511.1 28.41 218.Z?

1581.07 -11,39 343,44 31.14 IZZ.45 II 6 Z? 781,1 -?.03 337.06

4649.Z? 35.14 Z05.74 41.54 81.11 ZO 51 19 4148,3 51.56 196.87

N|O-CCUII91[ (wirCUTION ACCURACY ORBIT 0(TERNINAT|ON ACCURACY

9GT 5351.7 SC_ .411.0 603 110.5 ST 2887.5 SR 361.4 S8 645.D

RNT -,0317 R/ft" -.0_84 RTF .9088 CRT -.9161CR8 .8593 CST -.9918

8_ 53(_J._ RZ5 -.0005 R13 -.9088 LSA 2876.1 NSA 165.9 89A 18,9

SGI 5351.? 9GZ 410.? THA 178.95 [LJ 1906.6 [LZ 144.4 ALF 175.4 5

LAUNCH OAT[ NAY 14 1864 FLI¢_NT TIN( 168o00 ARRIVAL OAT[ NOV 18 1964

tAI[LIO_[NTRIC CONIC

RL |51.5] _A_ -,OO

R? 107.61 LAP _.38

RC 188._7_ GL -16.81

PLANI[TO¢[N?R|C CONIC

C3 27,5311V_L 5.£A8

L_C_ 4ZNTN LNCH TIN(

_O.O0 8 0 40

• 0.O0 ]6 41 51

1OO.00 10 13 5

100.O0 18 11 47

I10,O0 I1 I 31

110,OO 18 38 48

OISTANC[ 553,054

LOt. _41.86 VL 15.188 GAL 6.18 AZL 83.49 14CA 189.74 SNA

LOP 11_.61 V? 38.73_ GAP 16.18 AZP SO.83 TAL 184.71 TAP

G? -Z,83 ZAL 6_.78 ZAP 17?,16 IT8 174,37 ZA[ 153,11 IT[

118.77 [CC .19453 INC 3.4944 Vl 29.40?

86.45 RCA 83.79 APO 153.75 vZ 35.117

18_,00 ZAC 83.88 [tC 157,4| CLP-179,78

OLA -|6.04 RA_ 174._8 RAO 6384_,1 V[L IZ.ZO3 P?H Z.I8 VHP 10.175 OPA 5.?Z RAP 168.11 [CC 1.4532

L-J TIN[ INJ LAT INJ LGNG |NJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ _ LAY |NJ Z LONG

1768,Z? -6.87 14.90 38.55 117.54 8 _0 9 1168,3 -3,13 6.30

5458.90 Z_.f4 151.81 47,41 87.78 16 lZ 30 4859.6 17.63 243.30

1538.t0 -8.16 357.10 $8.83 118.88 10 38 A0 835.6 -4.15 350.50

51(141.50 Z_.70 130.41 47.33 86.48 18 37 55 4568.5 Z8.90 ZZI.?I

1_3.94 -11.49 $43.5_ 36,83 IZZ,4Z 11 24 55 783,9 -?.13 337.2!

4893.03 33.55 ;_59.08 46.81 83.05 11 I ZZ 4183°0 31.13 2DO,I0

(_8|T 0[T_RN|NATION ACCURACY

ST 1914,6 SR 368.1 SS 847,9

CRT -.9097 CRS .8564 CST -.993!

LSA 3013.2 NSA ]69,8 SSA |7,7

[LJ 29A5.7 [LZ 151.8 ALF 175.45

OIFFKIq[NTIAL CGWR[CTI(_qL9

TO[-Z.5?03 TRA Z.3830 TC3-3,4_? 8AU 1.1864

#0£ .3337 RRA .1538 lC3 -.1015 FAU ,013A0

FO[ -.6ZL_O FRA .|803 FC3 *.4Z14 88P 17115

80£ Z.5819 MA Z.3860 8C3 3.4841 FSP -355

NIO-_SI[ [W[CUTI_ ACCURACY

$GT 5357.6 $GR 4|8.Z $85 108.Z

RRT -.0_4J5 _ -.093_ RTF .9115

8C_l 5373,8 RZ5 .0004 RI5 **9115

98| 535?,8 $GZ 4J?,Z THA 179.68

Z162



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH OAT[ NAY 24 JR84 Yt.|_4T YEN( 190.00 ARRI¥4L 0ATE NOV 30 1964

HELIOCENTRIC CONIC

RL JSI.SJ LAL -.OO

nP 107.83 LAP 3.39

NC 190.914 Gb -it.Z|

PLANC T_ENTR|C CONIC

C5 )O,4SI VHL 5o518

LNCH AZNTH LNCH TIVA[

90.00 I If 11

90.00 18 48 12

100.00 10 31 6

100.00 I¢ 1¢ 58

1|0.00 1J |8 50

110,00 19 48 3

01FFERENTIAL CC_RECTI_4$

TOE-|.703? YRA Z.742D TC3-3.J39| 8AU J.2788

RO£ .3582 mnA .ISI1 RE3 -.0833 rAU .O|ZZ?

FOE -.8315 FRA .887t FC3 -.3487 BSP |7134

80£ Z.YZ?J 8RA Z.7482 8C3 3,|402 FSP -.549

DISTANCE 339.081

L_. Z42.86 VL 25.J38 GAL ?.Or AZL 93.34 _CA 288.98 SNA J]8.49 [CC .30284 JNE 3.3426 VJ 29.407

LOP 199.87 VP 3S.I_8 GAP I9.85 AZP 91.04 TAL 168.05 TAP 9'0.02 RCA 92.60 4PO 154.37 v2 35.209

GP -2.77 ZAL 59.?0 2AP ]77.17 [T3 232.78 ZA[ |33.2Z IT[ |91.92 ZAC 84.48 [TC ZS7.Z] CLP 179.46

DLA -IG.SS RAL ]77,54 RAD 8568.Z V[L 12.322 PTH Z.22 VHP |0.499 0PA 4.80 NAP 170.42 [CC |,5013

L-| TIN( |NJ LAT ;NJ LONG |NJ RT A$C iN| AZNTH IN| T|N( POCST TIN JNJ Z LAT IN| 2 LONG

1771.69 -9.94 |S.JZ 44.$3 !|7.32 9 48 43 1171,? -3.20 8.44

5507.83 Z8.31 255.43 52.80 89.S2 18 19 59 4907.6 27.93 246.78

1339.63 -8.30 357.33 43.60 118.82 |0 56 46 939.? -4.39 350.72

3214.90 Z9.85 233.96 52.?? 8H.$0 19 45 53 4614.9 29.Z9 228.10

1391.13 -JJo?6 343.99 4J,SZ 122.53 il 41 4I 791.2 -7.41 387.60

4932.19 33.86 212.42 32.49 85.00 ZI 10 ZO 4336.2 32.80 203.34

NI0-COU_S[ [XI[CUTJOI ACCURACY C_SIT O[TERNIN4TION ACCuRACy

SGY 3338,4 8CA4_ 4J4.? $83 103.9 ST 2946.8 SR 373.0 SS 649,8

RRT -.1048 RRF -.0975 RTr .9181 CRT -.9041CR3 .8540 C$T -.9941

SG8 53?4.5 RZ3 .0008 R]3 -._181 LSA 3033.6 MS4 113.4 $SA 16.?

$GJ 3338.8 8GZ 412.4 ?HA 179.33 EL| 2966.1 ELI J$8.4 ALF 173.43

LAUNCH DATE NAY 24 J964 FLIGHT TIN( 192.00 ARRIVAL DATE DEC Z 1964

Ht[LIO¢£NTR|C CONIC

RL 151.51 LAL -.00

RP IO7.68 LAP 3.37

nc Z01.528 GL -15.50

PLAN(TO([NTR_C CONIC

C3 33,914 VHL 3.R24

LN_H AZNTH LIq)CH TIN(

90.00 9 39 ZZ

90.OO 18 33 3

100.00 10 41 30

100.00 |8 _t 19

IJ0.00 II 34 I8

110,00 19 58 ZO

0;STANC[ 562.897

LOL 242.89 VL 25.085 GAL 8.04 AZL 93.58 H(A 290.21 S/4A

L_ |73.|1 VP ._8.843 GAP |?.47 AZP 9|._4 YAL 16|.41 TAP

GP -2.7Z ZAL 58.?? ZAP 176.98 £TS 243.9] ZA[ 133.22 [T[

118.21 ICE .31198 INC 3.5924 VI 29.40?

81.82 RCA 81.33 APO 133.09 v2 3f.tO0

191.8_ ZA_ 85.07 [TC 236.98 CLP 178.69

OLA *|?.I8 RAL 180.58 RAO 8_(_.3 V£L |2,461 PTH 2.23 VINP 10.854 OPA 3.86 RAP ITZ.?I [CC 1.3581

L-| TIN( |NJ LAT IN| LONG |NJ RT A$C IN| AZNTH |NJ TIN( POC$T TIN IN| 2 LAT IN| Z LONG

J??t.OZ -?.17 15.53 49.08 liT.4? 10 G 1 1179.0 -3.44 8.85

5_54.35 28.Z9 238.84 38.I4 91.25 |8 Z? 40 4834,4 28.16 250,18

1348.45 -8.3_ 357.82 48._Z 118.74 I| |_ 38 948.4 -4.68 331.2|

5280.1i 29.89 237.22 38.16 90,07 19 53 59 4680.2 29.38 228.43

|402.83 -I2.18 344.63 46.17 122.19 11 5? 41 802.8 -?.95 338.22

49?8.34 34,08 215.71 S8.04 86.94 21 19 18 43?8.3 33.26 Z06,56

(_8|T O[TERNINATZOIq ACCURACY

ST 2953.7 SR 376.8 6S 650.G

CRT -°898? CRS ,8316 CST -.9949

LSA 3042.? NSA 176.9 6SA 15.7

ELI 2973.1 EL2 164.1 ALF 173.44

D|FFER[NTIAL CC_I*R[CTIOHS

T0£-2.8385 TRA 3.1187 TC$-2.?StE JAU 1.2832

ROE .$802 RRA .|481 RE3 -.0e84 FAU ,0J|J0

rD[ -.6405 FRA .9389 FC$ -.2838 88P 17125

80¢ 2.8618 MA 3.120] 8C3 2.7904 rsP -341

N|O-COU_SE EY,(CUTI_4 ACCURACY

SGT 5552.2 SG_ 410.5 SG3 108.T

RRT -oJ4lJ RN1 r *°|]|4 RTF °9237

SG8 5_67.9 223 .DO04 RI} -.9237

381 3352.5 SG2 406.4 THA 179.38

LAUNCH DAlE NAY 24 1964 FLISHT T|N( 194.00 ARRIVAL D4T[ DEC 4 1964

HELIOCENTRIC CONIC

RL 151._| LAL -.00 LOt. 242.86 VL

RP 107.69 L4P 3.34 _OP 176.35 VP

NC 203.120 GL -14.77 GP -Z.67 ZAL

PLAN(TOC£NTR|C CON|C

C3 3?.988 VHL b.183

LNCH AZNTH LN_H TIM(

90.00 _ 52 10

90.00 17 2 IO

lO0.O0 I1 3 13

lO0.O0 18 33 4?

]10.O0 !| 48 55

110.00 ZO 4 33

O|FFER(NTIAL C_R(CTION8

T0£-2.9788 TRA 3,30?9 TC3-2o4603 8AU 1.2488

R0[ .4058 RRA .1387 RC3 -.0511 FAU .01002

rO[ -.6517 FRA .99|? re3 -.2294 8SP 17114

8D[ 3.0044 MA 3°3108 8C3 Z.4609 FSP -3_3

01STANCE 567.?83

25.034 ;AL 9.05 AZL _3.64 I_ 293.43 8NA ]J7.95 [CC .32204 |NC P,6443 VJ 29,407

36.60! GAP 19.13 AZP 91.45 TAL 139.81 TAP 93.26 RCA 79.9_ APO 135.93 V2 35.191

54.01 2AP 176.60 (TS 231.40 ZA( 133.20 (T[ 181.70 ZAC 85.66 (TC 236.?4 CLP 177,9D

DLA -|?.8_ RAL |93.43 RA0 65_8.3 V[L 12.624 PTH 2.29 VHP 11.243 0PA _.92 RAP 174.96 ICE 1.6282

L-I TJN[ IN| LAT JNJ LONG ;NJ RT A$C IN| AZNTH IN| TIN( iq0 CST T|N |NJ Z LAT IN| 2 LONG

1791.08 -7.5_ 18.ZZ 3).?T I17.37 10 2Z I /191.1 -3.R3 9.SZ

3589.SO 2|.|8 262.15 63.41 9Z.88 19 33 _O 4999.5 _8.28 233,48

1381.78 -9,02 $58.57 52.98 118.62 1! 29 15 961.1 -3.13 351.95

5304.14 79.84 240.4_ 63.49 91.79 ZO 2 |1 4?04.| 29.P7 _3| .69

1410.64 012.75 345.50 3D.79 121.99 IZ 12 33 818.6 -8.44 339.06

5020.04 34,17 218.93 63.3_ 88.95 2| 29 13 4420.0 33.63 209.74

N|0-CQU_S( (I((CUT|CN _CCU_ACY (_RSfT O[T(RNINATZON ACCURACY

$GT 5344.3 8GR 405.9 $83 101.6 ST 2952.9 SR 3?9.4 SS 652.6

RRT -.1789 RRY -.16T$ RTF .9295 CRT -.9944 CR8 .8304 CST -.9957

888 5359.? R_3 .0001 213 -.9293 LSA 3042.3 N$A 179.5 S84 14.6

SGI 3344,8 SG_ 3_H).2 THA 179.22 (LI 29?2.4 ELI 169.6 ALY 173.4Z

_AUNCH OAT( NAT 24 1984 FLIGHT TIN( 196.0(1 ARRIVAL OAT( DEC 6 ]964

H(LIO<ENTRIC CONIC

RL 151.31 LAL -.00

RP J07.72 LAP 3.30

RC 204.88_ GL -14.04

PLAN_TOC(NTRIC CON|C

C3 4_.793 VHL 9.34_

LNCH AZNTH LNCH T;N(

90.00 10 6 32

PO.OO |7 9 24

100.00 1| |7 16

IO0.O0 18 41 21

|10.00 |_ Z |8

I|0.00 _0 1£ 48

0IFF[R[NTIAL CQQR(CT|(_q$

tOi[-3.;Z|3 YRA 3._23t YC3-2.1483 8AU |,ZL_)

ROE ,43t9 ImA .1297 RC3 -.039_ FAU .008t5

FO( -.6640 FRA 1.0481FC3 ".|810 85P I?ZO_

eo( 3.|3|4 _A 3.gteo ec3 _.1487 rs_ -330

01$?_K[ 572.413

LOt. 242.88 VL 24.ffij3 GAL _0.13 AZL 93._0 HCA 291.68 SNA 117.89 (CC .33313 INC 3.6989 Vl 29.40?

LOP J78.39 VR 38,398 GAP 18.88 AZP 8]._ TAL ]38.25 TAP 94.93 RCA ?8.48 APO 138.90 vZ 35.1 &J

GP -2._3 ZA_ 51.4_ ZAP ]?6.08 [T8 221.55 ZA[ 133.15 (T[ 181.72 ZAC 86.24 (TC 256.$4 CLP 177.1D

OLd -I?._? RAL 186.1_ RAO 83_1.8 V(L J_.8|3 PTH _.33 VHP |I.870 OPA 1.98 RAP 177.21 [CC 1.7043

L-| TIN( ZNJ LAT |NJ L(_NG JNJ RT A$C |NJ AZNTH JNJ T_N( POCST T|N IN| Z LAT IN| 2 LONG

180?.82 -8.0? I?,1_ 58o3_ J17._3 10 38 40 1207.6 -4.36 10.4_

3043.24 Z?.99 283.33 88,38 94.47 18 43 Z? S043.2 28.32 256.68

1379.37 -9.38 359.97 37.3? 118.43 |1 43 35 9?9.4 -3.72 352.92

3346,71 28.71 243.65 69.?2 93.44 20 10 2? 4748.? 29.8? 234.85

14_1._0 -|3,48 148.38 99._8 |Z|,?Z IZ 26 |6 838.3 -9.J? 340,1J

308K),33 34,18 22_.11 88._1 90.?3 21 3? 9 44(,0._ 33,90 Z12.68

MIO-COUIRS_[ [X[CUTJO4 ACCURACY _RSIT 0(T(RNZNAT|ON ACCURACY

8_T 3331,8 S_I 400.3 8G3 99.3 ST 2942.| SR 380.9 $$ 693.0

NNT -.2174 NRIr -.Z0_J RTF .9334 CRT -.890? CRS ,8496 C$T +.99G3

Sr,_ 934_.8 223 -.0008 R!3 -.9354 L$A 3032.? NSA 181.4 8SA 14,0

SG! 3332.9 5G_ 3_J0,9 THA 1 ?9.08 ILl 2981,? £LZ I?Z,0 4Lr I 73.a0

2163



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUNCH OAT( MAY 14 1964

N[LIOC(UTRIC CONIC

RL 191.51 LAL -.O0

RP 107.75 LAP 3.16

RE Z09.156 0L -13.30

PLANE TOC(UTe;C CON|C

¢3 48.475 VHL 6.96Z

LNCH AZeTH LNCH TIN(

90.00 10 19 _0

90.O0 17 J6 44

100.00 1] 19 98

100.00 19 49 57

110.00 l] 14 Z9

110.00 ZO ZO 56

FLI&HT 1INF. 198.00 ARRIVAL OAT( 0(C 6 1964

0|$TANC( 579.a60

LO_. 241.96 VL 24.957 GAL 11.30 AZL 95.76 HCA 199.91 SNA 117.44 (CC .54939 INC 3.TS65 VI 29.407

LOP 182.85 vP 54.516 GAP 19.67 AZP 91.0b YAL 156.75 TAP 96.66 RCA ?6.a8 APO 158.00 VZ 39.1?1

GP -Z.59 ZAL 49.00 ZAP 175.46 (TS ZI].99 ZA[ 153.08 EYE 181.65 ZAC 86.81 [T¢ Z56.37 CLP 176.Z?

0LA -18.Z4 RAL 186.68 eAO 6568.8 V(L 13.05Z PTH Z.38 VHP IZ,|40 0PA ].04 RAP 179.4Z (¢¢ 1.7978

L-I T|N_ IN] LAY XNJ L(6NG |NJ eT ASC |NJ AZNTH _NJ Flu( PO C)T TIN JNJ Z LAT [NJ Z LONG

1818.30 -8.?1 18.34 6Z.90 117.05 10 49 58 lZZ8.) -5.02 11.6!

56_5.14 27.73 Zl_.37 73,64 95.97 18 51 29 5083.1 28.2? 159.74

1600.91 -I0.29 .79 61,06 ]18.22 11 56 39 1000.9 -6.44 334.12

S3B?o76 Z9,51 146.68 73,83 95.03 ZO 18 45 4787.8 29.89 137.90

1461.47 -14.19 347.6? 59,72 111.39 l] 38 49 961.S -10.03 341.56

5099,97 34,10 Z15.19 74.19 91.39 11 45 56 4500,0 34.08 Z15,94

0|FF(e(NT[AL CGi_R(CTIOk_

TO(-3.Z?IZ ?RA 4,3678 TC3-1.8558 8AU I.ZOZJ

eo( .4el3 eeA .J158 RC3 -.0Z89 FAU .007_8

FO( -.6776 _RA I,I087 FC3 -.1407 8SP 17229

60[ 3.503_ BRA 4.3691 8C5 1.8990 FSP -3Z4

M|0-COUR$( (XI[CuTZON ACCURACY ORS|T 0(T(RNINATiON ACCURACY

SG? 9514.6 $GR 394.? SG3 97.4 S? Z922.6 Se 380.8 S) 658.4

RRT o.1564 RR_ r -.2411 RTF .9415 CRT -.8874 ces .8491 CST -.996B

S¢8 9319.3 RZ3 -.0019 R13 -.9413 LSA 30|4.4 USA 182.S aSA 13.3

aGJ 93|9.6 SGZ 381.4 THA 178.90 ELI Z94Z.1 (LZ 174.4 ALF 1?3.38

LAUNCH OAT( NAY 14 IH4 FLIGHT TIN( ZO0.O0 ARR|VAL OAt( 0[C 10 1964

H(LIOC(NrR|C CONJ¢

eL 151.51 LAL -.DO

eP 107.78 LAP 3.90

ec Z07.761 GL -12,58

PLAN_r(X:_U?e;c CONIC

C5 55.ZOZ VHL 7.450

LNCH AZMTH LNCH T_MI_

90.00 10 31 E

90.00 17 E4 IO

100.00 ]J 4J 19

100.00 18 56 35

liD.DO 11 ZFLJ6

110.00 90 _# 57

0iS?ARC( 581.065

LOt. Z4Z.$6 VL 24.690 6AL IZ.59 AZL 93.81 HCA _H33.19 $144 117.Z0 (CC .35898 INC 5.8180 vS 29.407

LOP 186._7 VP _.473 GAP 90.55 AZP 91.09 TAL 193.30 TAP 98.45 RCA 75.13 APO 199.Z? v] 35.160

GP -Z.55 ZAL 48.?S ZAP 174.75 (TS 908.17 ZA( 131,97 (T( 181.99 ZAC 8?.38 (TC 196.23 CLP 17_.4|

OLA -18.44 RAL 191.08 RAO 6569.0 V[L 15.188 PrH _.43 VHP 11.66| DPA .09 RAP 181.6D EC¢ 1.9089

L-; TiM( IN] LAT |NJ LONG ;NJ R? ASC ]NJ AZNTH ZNJ TIM[ PO C$? TIN |NJ _ LAT JNJ Z LONG

1651,82 -9.47 19.74 67.$0 116.61 11 I 99 JZS2.8 -5.79 1Z.99

5719.17 Z?,4Z 271.29 78,59 97.38 18 59 39 91Z9.2 28.15 162,66

1816.09 -I1.10 Z.ZZ 66,43 117.94 11 8 19 I016.1 -?.Z7 355._Z

9417.16 19,13 249.S8 78.81 96.93 20 27 2 4827.2 29.83 24D.83

1487.81 -19,11 349.39 64,06 120.99 11 50 14 887.8 -|1.00 54Z,78

5138.18 39,94 _16.18 79.33 94.30 11 54 95 4938,2 34.17 Z18.9Z

M|0-C_SI[ EXI[CUTJON ACCURACY CIRB|T OETERUJNAr;ON ACCURACY

$GT 5191.9 $C_ 388.3 aG3 95.3 ST 2893.6 aR 379.3 S$ 66Z.S

RI? -.2956 RRI r -.E786 RTF .9471 CRT -.8844 CRS .B4e? CST -.9973

$GB 5306.Z RZ3 -.0018 R13 -.9471 LSA 1986.9 NSA 183.0 S.SA 12.5

aGl 5293.Z $GZ 370.9 THA 178.73 ELI 2913.0 [L2 173.9 ALF 173,36

01FF(e(N?|AL C_R(C?IONa

10[-3.4139 ?eA 4.8451 TC3-1.9813 84U 1.1671

ROE .4908 eRA ,0998 ec3 -.OtO? rAu .00674

FO( -,6919 FRA 1o175| re3 -.1057 sap J71Z6

80( ).4989 MA 4,8481 BC3 1.5819 rap -316

L4UUCH OAT( NAY 24 1964 FLIGHT TIU( ZOZ.O0 ARRIVAL OAT( 0[C 12 1964

H(LIO((NTRI¢ CONIC

eL 151._1 LAL -,DO

RP lo?.al LAP 3.13

RE 709.166 GL -11.a6

PLAI_TOC(NTRI¢ ¢ONIC

¢3 65.194 VHL 7.949

LNCH AZUTH LN_H Tilt(

90.O0 10 4J 11

90.00 17 31 39

100.O0 11 51

100.00 19 4 11

110.00 I] 39 I]

110.00 2'0 36 49

OXFF£e[NTIAL C(]QN_CT|ONI

TD[-3._903 TRA 5,3515 TC3-1.331Z BAU 1.1256

ROE .5117 RRA .0805 RC3 -.0143 FAU .00984

FOE -.?099 FRA 1.Z459 FC3 -.OY?Z RaP 17130

6o[ 3.6290 6RA 5.35Z1 6C3 1.3323 FSP -311

oza?ANc( 585.043

LOL z4z.sa VL 14.a45 OAL 13.90 AZL 93.88 HCA 306.3? aNA 116.96 (C¢ .3?408 INC 3.8842 Vl 19.407

LOP 189.30 VP 56,431 GAP 21.59 AZP 9Z.31 rAL 133.93 TAP 100.91 RCA ?3.El APO 160.?Z VZ 35.149

GP -Z.$Z ZAL 44.67 ZAP 179.97 (Y3 Z03.61ZA( 132.82 ErE 18J.53 ZAC 97.93 (TC 296.10 ¢LP 174.52

OLA -18.96 eAL 193.27 RAO 6569.2 V(L 13.589 PTH

L-I rl_( IN] LAY

1880.a0 -lO.6Z

9?43.17 27.05

1694.45 -11,00

5464.74 Z6.91

19|?.0J -|6,Z3

9174.96 33,7Z

Z.48 VHP 13.139 DPA -.84 RAP 185,?4 ECC Z,0400

IN] LONG IN] eT A$C IUJ AZM?H ]UJ TIN_ PC, CaT TI_ IUJ 2 LAT IUJ 2 LONG

Z1.56 71.57 116.31 Jl I] 52 1Z80.8 -6.68 14.57

273.97 83.31 98.70 ]9 ? 4Z 9163.Z 27.98 Z65.43

3.89 ?0.70 |17.59 12 18 54 1054.5 -8.21 35?.10

19_.33 63.61 97.94 _0 39 16 4864.7 29.71 Z43.62

351.O0 68.18 120.91 13 0 29 917.0 -12.06 344.37

231.01 84.30 95.97 22 9 4 4579.0 34._8 Z11.79

U;0-COU_S_ ()([CUT]ON ACCURACY CIRS_T 0[ T_RN|NAT_ON ACCURACY

aGT 9Z86.7 SGR 351.7 aG3 93.6 ST 2861.9 aR 3?6.5 as 669.z

RRT -.3361RRY -.3180 RTF .9929 CeT -.8823 CRa ,8495 C)T -.99??

age 5Z80.5 R_3 -.OO4J el3 -.99Z9 LaA 2997.5 NSA 1_2.3 aSA 11.9

SGI 5269.2 SGZ 359.4 TMA Ir$.60 [L| _89|._ [LZ 176.0 ALF 1r3.3_

L&UUCH O_T( NAY Z4 1164 FL|GHT riM( L_04.00 ARRIVAL OAT( 0CC 14 1964

H[_io_Guyel¢ CONIC

eL 151._1 LAL -.00 LOt,. E4Z.S8 VL

RP 107.85 LAP 3.09 LOP 191.93 VP

e¢ 110.748 GL -|1.15 GP -Z.49 ZAL

PLAN_TO_(NTeIC CON|C

C3 ?Z.TZ8 VHL 8.5Z8

_NCH AZMTH LNCH TIN(

_0.00 10 49 56

90.00 17 39 9

100.00 JZ 0 1

100.00 19 11 45

110.00 JZ 43 49

110.00 _D 44 30

DIFF[R(UTIAL CCI_R(CT|ONa

?O[-3.YeYZ TeA 5.8954 ?C3-I.1043 BAU 1.0737

RO[ .5938 RNA .097_ RC3 -,0096 FAU .00448

FOE -.?196 feA 1.313_ FC3 -,0533 8SP 17116

80( 3.80?? BRA 9.8997 BC3 1.1043 FaP -306

O|$TANC( 588.6?4

14.8OI GAL 15._ AZL 93.96 HCA 309.60 SNA 116.74 (CO .39091 ZNC 3.9560 Y] 29.40?

36.391 GAP ZZ.61 AZP 9E.5Z TAL 15Z.69 TAP I_Z.E9 RCA 71.11 APO 162.37 VZ 55.138

4Z.78 ZAP 173.JZ (?S |99.98 ZA( 132.63 [?( 181.47 ZAC 85.4? (TC 256.01CLP 1?3.58

DI.A -16.6_ RAL 199.30 RAO 8569,4 V(L _3.93| PTH Z.$A VHP 13.889 DPA -1,?6 RAP 185.84 ECC 2.1969

L-I ?|14[ [NJ LAT _NJ LONG ;NJ R? ASC |NJ AZMYH ;NJ T|I4_ PO CST T;U iN] Z LAY |NJ Z LONG

1911.09 -ll.ZG _3.16 ?5.?0 116.L5 I1Zl 48 1311.9 -?,66 16.33

97_8.98 Z6.66 176.51 87,89 99.92 19 19 48 9199.0 27.76 168.05

1685.74 -IE,98 3.$5 74.86 J]7.17 IZ 28 7 1015.? -9.23 958.86

9900,34 Z8o99 _54,91 88,Z9 99.18 ZO 43 13 490D.3 Z9.33 146.15

1548.67 -17,31 35_.81 ?Z.37 119.94 13 9 39 948.? -13.Z0 346.11

9110.18 33,44 Z33,TZ 89,09 9?,95 ZZ I1ZO 4610.Z 34.12 7Z4.54

N|O-C_$1[ [XI[CuT|ON ACCURACY CRB/Y D(T(RU_NAT|ON ACCURACY

8GT 5_36.? $GR 374.? aG3 91.8 aT 2679.1 9R 572.3 as 678.1

RRT -.3771 RRr -.3981 RTF .9986 CRT -.8808 CRa .8904 CSr -,9980

S&6 52S0.1 RZ3 -.0054 R13 -.9556 L$A 1923.5 NS* 180.? aaA II.Z

$G! 9138.6 $GZ 346.9 THA 179,45 ILl 2844.1 EL2 |75oj ALF |?3.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. I, 19643

LAUNCH DATE NAY 24 1864 FLIGHT T|I_ Z06.00 ARRIVAL OAT[ DEC 16 1964

NI[LIO([NT81¢ CONIC DISTANCE 591.905

NL ]$J.5J LAL -.00 LOL 242.80 VL 24.759 _AL ]?,DO AZL 94.03 HCA 3]Z.BZ SNA 116.53 [CC .40973

nP 10Y.09 LAP Z,5S LO_ 195.76 VP 36.350 GAP 23.83 AZP 92.T5 TAL 151.48 TAP 104.31 RCA 68.Y8

RC 8]Z.Z09 GL -10.4l GP -Z,4G ZAL AI.03 ZA@ ITZ.ZO ITS 197.01ZA[ 132,38 ET£ 181.41ZAC 89.00

PLAR_TOC[NTRIC CONIC

C3 84,162 VHL 9.174 0LA -19.62 NAL 197.|6 RAG 6569.6 V[b

LNCH AZNTH LNCH T|I_ L-| T|NE IN| bAT

90.00 10 57 ]7 1945.74 -JZ.ZT

eO.O0 17 48 38 5832.33 26.25

100.00 12 7 23 1719.$7 -14.02

100.00 19 19 14 $$33.75 ZB.16

110.00 ]Z 51 8 1582.46 -18,45

110.00 ZO $J $9 $243,61 53.11

OIFfER[NT|AL CCR'iI_CT|(_NS

T0[-3.9573 TRA 8.4823 TC3 -.8970 BAU 1o0093

ROE .$871RRA .0_08 RE3 -,0066 FAU .O03ZZ

FOE -.7626 FRA 1.4061 FC3 -.0331 B6P 17086

80[ A,OO06 6RA 8.4824 6C3 .8970 FSP -300

INC 4.0348 vl Zg.4DT

APO 164.27 VZ 35.1Z6

[TC 255.93 CLP ITZ,6D

14.336 PTH 2.61 VHP 14.609 OPA -2.66 RAP 187.89 [CC 2.3851

IN| LONG IN| RT A$C |NJ AZNTH |NJ TXNNE P_, C6T TIN INJ 2 LAT IN| Z LONG

25.13 79.66 115.72 I1 29 43 1345.7 -8.71 18.26

278.88 92.26 |01.05 19 25 50 5232.3 27.50 Z?0.43

7.62 78.78 116.67 12 36 2 1119.6 -10.33 ,78

257.32 9Z.67 100.46 20 51 28 4933.7 29.32 248.?1

354,7T 76.32 119.30 13 17 51 982.5 -14.41 )47.99

238,27 93.65 99,05 22 19 21 4643.6 34.00 227.16

N]0-COURS[ EXECUTION ACCURACY ORBIT 0[TERN|NAT|(_ ACCURACY

SGT $ZOZ.6 SGR 36T,4 563 9'0.0 ST 2T84.5 SR $66.T SS 689.5

RRT -.4|08 RRt r -,3992 RTF .9640 CRT -.8790 CR$ .8618 CST -.9983

SG8 5215.6 RZ5 -.0068 R15 -.9640 LSA 2S86.4 NSA ITS.Z SSA 10.6

SGI 5704.9 SG2 335.5 THA 178.30 ELI 2803.2 ELZ 173.1 ALF 173.36

LAUNCH DATE NAY 24 1964 FLJfeI.IT TXNE Z08,00 ARRIVAL DATE DEC 18 196A

N[LI(XENTRIC CONIC

RL 151.51 LAL -.iX)

RP 107.92 LAP 2.95

RC Z]3.850 GL -9,79

PLAN[TOCENTRIC CONIC

C3 97.955 VHL 9.897

LNCH AZNTH LNA_H T|F4_

90.00 I1 3 14

90.00 17 $4 4

100.00 12 13 24

100.00 19 26 _6

110.00 12 57 18

110.00 20 $9 I1

OIFF[RENTIAL CORRECTIONS

YD[-4.1596 TRA 7.1211 TC3 -.?080 8AU .92T$

NO[ .6216 RRA -.0006 RC$ -,004A FAU .00180

FOE -.7782 FRA 1.50Z8 FC3 -.0159 8SP 16940

80£ 4.2058 BRA 1.1211 BC$ ,7081 rSP -293

D|$TAN(£ 594.638

LOt. 242.86 VL 24.718 GAL 10.78 AZL 94.12 H(A 316.05 SNA 116.32 [CC .43084 ZNC 4.1223 vl 28.407

LOP 198.99 VP 36.3|1 GAP 25.21AZP 9_.97 TAL 150.44 TAP 106.48 RCA 66.2] APO 166.44 VZ 35.114

GP -2.4$ ZAL 39.48 ZAP J?1.Z| [TS |94.55 ZA[ 152.07 [TE 181.34 ZAC 89.$0 ETC 255.88 CLP 171.55

DLA -18.$5 RAL 198,84 RAO 6569.9 V[L 14.809 PTH Z.88 VIAP I$,dZ$ OPA -3.$3 RAP 189.88 ECC Z.6121

L-| T]I4E ]NJ LAT ZNJ LCNG ZNJ RT A$C ZNJ AZNTH |NJ TZNq[ PO CST TIN |NJ Z LAT IN| 2 LONG

1982.02 -13.35 27.27 93.44 116,21 |1 36 17 1382.0 -9.83 20.3A

$883.01 Z$,83 281.03 96.40 JDZ,03 19 31 47 3Z63.0 27.23 272.64

1756.61 -15.11 9.74 82.56 116.10 12 42 40 1155.6 -11.48 Z,83

$$64.65 27,76 259.55 96,85 101,$6 _0 $9 20 4964.6 29,07 250,97

1818.08 -19.83 356,87 80.|I 118.57 13 24 16 1018,1 -15.66 349.99

$274.97 32,75 238,65 97,97 100.39 22 27 6 4675,0 36,8A Z29.58

M]O-CCLHtP_[ [KECUTI(_I ACCURACY ORS|T DETERNINAT|ON ACCURACY

SGT 5|64.3 $GR $59.9 SG3 88.4 ST 2?39.0 SR 359.8 66 TO).6

RRT -.4804 RRI r -.4405 RTF .9692 CRT -.0793 CRS .8534 CST -.9986

SG8 5176.8 R23 -,0084 RI3 -.9892 LSA 2845.3 NSA 174.9 SSA lO.O

SGI 516T.0 $62 319.4 THA 178.16 ELI Z757.5 EL2 I?O.Z ALF 175,39

LAUNCH OATE NAY 24 1964 FLIGHt TfN_ ZIO.O0 ARRIVAL OAT[ DeC 20 1964

HEL|OC[NTRIC CONIC

RL 151.51 LAL -.00 bOIL 242.86 VL

NP 107.96 LAP 2.75 LOP ZOZ.2O VP

NC 215,069 GL -9.13 GP -2.4] ZAL

PLAN[T(X(NTRJC C(_41C

C3 114.710 VHL 10.710

LNCM AZNYH LNCH TINA[

90.00 I1 Y 45

90.00 18 I 26

100.00 JZ 18 3

100.00 19 33 49

|lO.O0 13 2 13

110.00 ZJ 6 8

DIFFERENTIAL CONNECTIONS

T0[-4.3865 TRA 7.8092 TC3 -.$405 8AU .8289

R0E .6575 RSA -.0665 RC3 -.0036 FAU .00024

FOE -,8093 riA 1.6087 rE3 -,0018 85P 16898

8OE 4,4355 8RA 7.6093 8C3 .$405 FSP -288

DISTANCE $96.749

24.680 GAL 20.75 AZL 94.22 HCA 319.27 SNA 116.13 (CC .46460 INC 4.2205 vl 29.40?

56.273 GAP 26.76 AZP 93.20 TAL 149.55 TAP 108.82 RCA 63.34 APO 168.9Z vZ 59.101

38;11ZAP 170.12 [T$ 192.4T ZAE 131.67 ETE 181.28 ZAC 89,$9 [TC ZS5.84 CLP 1T0,4E

DLA -18.41RAL Z00.33 RAG 65T0.2 VEL 15.584 PTH 2.75 WIp 16.349 0PA -4.37 RAP 191.79 ECC Z.8878

L-] TJNE JNJ LAT ;NJ LONG JNJ RT ASC JNJ AZNTH JNJ TIME PO CST TIN JNJ 2 LAT JNJ Z LONG

2020.41 -14,43 29.55 87.01 !14.63 I1 41 26 1420.4 -10.99 22.56

602.66 Z$.42 _06.04 100.28 102.91 18 I1 28 2.7 26.9) 296.71

1793.57 -18.23 IZ.DO 86.14 115.45 12 47 $7 1193.6 -12.67 $,02

$992.78 27.36 281.52 100.77 102.54 21 7 Z 4992.8 28.81 255.02

1855,17 -Z0.82 359.09 83.?2 117.75 13 29 48 1055.2 -16.94 )$2.11

5303.9A 32.37 240.82 102.01 101,63 22 34 32 4703,9 3).6A 231.82

NIO-COqJRSE EXECUTION ACCURACY ORBIT OET[RN|NATI(_ ACCURACY

SGT 5121.9 $GR $$2,4 SG3 86.7 ST 2693.1 SR 351.8 SS ?ZZ.I

RRT -.$OZ? RRf" -.48_0 RTF ,9740 CNT -,8798 CRS .8562 CST -.9988

8GB 5134.0 R23 -.0098 R15 -.9740 LSA 2805.1NSA ]70.4 88A 9.4

SG| 5124.9 SG2 304.$ THA 178,01 ELI 2710.9 EL2 166,1ALF 173.42

LAUNCH OAT[ NAY 24 1984 FL|GHT TIN[ 212.00 ARRIVAL DATE DEC 22 1964

HI[LIO([NTNIC CONIC

RL 151.51 LAL -.00 LOL 242.88 VL

RP 108.00 LAP Z.84 LOP Z33.4Z VP

NC 216.488 GL -8.48 GP -2.38 ZAL

PLAN(_TOCENTR IC C_IC

C3 165.217 VHL 11.828

LNCH AZNTN LKH T11dl_

90.00 11 10 48

90.00 18 8 A0

100.00 12 21 18

100.00 19 AD 51

110.O0 13 $ $0

110,00 21 12 47

DIFF[R[NT|AL CORR[CT|ONS

TOE-4.6372 TNA 8,$588 TC3 -.3DO9 8AU ,?088

ROE ,6951 RRA -,0777 RC3 -.0034 FAU-.00I$9

FOE -,8434 FRA J.TZZ? FC3 *OJOZ 86P J_43

80[ 4,8890 8RA 8.5589 8C3 .3009 FSP -284

0ISTANCE $98,0T4

24.644 GAL ZZ.gfl AZL 94.35 PICA 522.48 S_A 115.95 ECC .48143

38.237 GAP 28.53 AZP 93.44 TAL ]48.88 TAP 1||.34 RCA 60.J3

36.95 TAP 168.94 [T8 190.67 ZAE 151.17 ETE 181.21 ZAC _0.45

INC 4.3324 Vl 29.407

APO JTl.?? V2 35.088

[TC 255.83 CLP 169.19

OLA -|8.Z1RAL ZOI.61 RAO 85Y0.$ V_b 16.017 PTH 2.8Z VHP 17.403 OPA -$.!7 RAP 193.62 £CC 3.2253

L-I YI_ [NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTN |NJ TZI_[ I_ CST TIN |NJ 2 LAT INJ 2 LONG

Z060.68 -]fl.fl8 31.97 90.35 113.96 11 45 6 1460.7 -12.19 24.91

828.97 25.04 _08.72 103.88 106.67 18 19 7 27.0 26.68 Z5B.AA

1833.18 -17,38 14.39 89.$0 114.71 12 $1 49 1233.2 -13.90 7.32

$617.73 28.98 283.28 104.40 106.$g ZJ 14 29 $017.7 28.$5 25A.8)

1893.55 -ZZ.OZ 1,42 _?.12 118.83 13 34 3 1093.$ -]8.24 354,32

53_K).]4 32.00 242,78 105.74 |OZ.?3 _2 41 37 4730.1 36.A2 233.8)

M|D-COURS_[ EXI[CUT|ON ACCURACY C_SJT 0[TERNINATJON ACCURACY

SGT $0?4.8 $GR 344.9 8G$ 85,2 ST 2844.8 SR 342.7 SS 744.8

RRT -.$450 RRt r -,$258 RTr .9?85 CRT -.8811 CR$ .8595 CST -.9990

_68 5088.6 R23 -o0]JJ R|3 *.9785 LSA 2764.0 NSA ]65.1 SSA 8.9

86| $078,$ 862 289.0 THA 177.87 ELI 2662.1 EL2 161,0ALF 17).46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT[ NAY Z4 1964 FLIGHT T|lA_ Z14.00 ARRIVAL OAT[ 0[C Z4 1964

NELIO<[NTmIC CGNIC

RL 151.51 LAL -.00

mP 106.04 LAP Z.51

RC ZI?,I4Z GL -?.64

PLANI[TOC[NTRIC CONIC

C3 160.533 VHL IZ.6?O

LNCH AZMTH LNCH TIN_

90.00 |1 IZ 11

90.00 18 15 46

100.00 IZ ZZ 5?

I00.00 19 47 4J

110.00 13 6 3

110.00 ZI 16 5

0ISTAHC[ 596.$99

LOL EAZ.B6 Vk E4.61Z GAL 15.41 AZL 94.46 HCA 315.70 SNA 115.79 ECC .51160 |NC 4.4618 vl 19.407

LOP Z06.64 VP 36.Z01 GAP 30.57 AZP 9],69 TAL 148.41 TAP 114.10 RCA 56.$) APO 115.05 VZ 35.075

GP -Z.SG ZAL $6.00 ZAP t67.63 [TS 189.11ZAE 150.$5 ETC la].lA ZAC 90.88 ETC 155,85 CLP 167,65

0LA -17.93 RAL ZOZ.611R&0 6570.7 V[L 16.769 PTH Z.90 VHP 16.610 OPA -5.9Z RAP 195.]5 [CC 3,64Z0

L-I YIN( INJ LAY INJ LCNG INJ RT ASC XNJ AZH|H INJ TIN( PO CST TIN INJ Z LAT INJ Z LONG

ZIO2.GZ -16.70 34.52 9).43 ]1).20 11 4? 14 1502.6 -13.42 Z?.)8

64?.46 14.10 308.13 107.13 104.30 16 16 33 47.5 26.4) Z99.89

1674.27 -16.3) 16._0 92.60 113.69 12 5A 11 1274.3 -15,14 9.74

5639.06 26.63 264,77 107.69 104.10 21 21 40 S039.1 28,)1 Z56.37

1732.96 -23.21 ),66 90.28 115.63 13 )6 56 ]133.0 -19,54 356,64

5333.13 31.64 244,47 IOg.li 103.67 22 46 18 4135.1 33.19 Z35.59

ORBIT O[TERNINATION ACCURACY

ST 239A.0 SR 332.6 S) ?72.?

CRT *.8632 CR$ .6634 CST -.9991

LSA 2722.3 NSA 158.9 SSA 8,3

EL! 2610.6 EL2 155.0 ALF 173.52

01FF[R[NTZAL CCWR[CTI(31_q

T0[-4.9152 TRA 9.3774 YC) -.2580 6AU .5537

RO( ,7344 RRA -.1246 RC3 -.0041FAu-.O0379

F0£ -.8676 FRA 1.6330 FC3 .0105 B)P 16752

80[ 4,9696 BRA 9.3?85 6C3 .2380 FSP -279

NI0-COURS£ [XI[CuTION ACCURACY

SGT fOZ).2 SGR 3)?.5 SG3 63.Y

mey -.5670 Rmr -.5665 RTF .98Z5

968 5034.6 RZ3 -.0113 RI3 -.9815

86| 502Y.2 $62 _73.0 TNA 177.7)

LAUNCH OAT( NAY 24 1964 FL|GHT TIN[ 216.00 ARRIVAL OATE DEC 26 1964

H£LIOC[NTRIC CONIC

RL 151.51 LAL -.00

Re 106.06 LAP 2.$8

RC 219.196 GL -7.22

PLAN_T(XENTRIC CONIC

C) 192.067 VHL 13.859

LNCH AZH?H LN¢ff T|_I4_

90.00 I! II 52

90.00 16 22 41

I00.00 12 22 58

1(30.O0 19 34 16

110.OO J$ 8 44

110.O0 21 23 0

DIS?ARC[ 597.442

LOt. 242.96 VL 24.3a3 GAL ZG.Z) AZL 94o61HCA 316,91 $NA 115.65 (CC .54623 IHC 4.6143 vl 29.407

LOP 21|.J5 VP _,l?0 GAP 32.9Z AZP 93.95 TAL 146.24 TAP 117.15 RCA 52,46 APO 178.82 V2 3S.061

GP *2.)) ZAL )5.30 ZAP 1645.17 (TS 187.73 ZAE 129.78 EYE 161.06 ZAC 91.27 [TC 255.83 CLP 166.37

OLA -17.5? RAL 203,51RAD 6371,0 VEL 1?,703 PTH 2.96 VHP Z0.002 OPA -6.60 RAP 196.94 [CC 4.1609

L*] TZNE INJ LAT |NJ L_G INJ RT A$C INJ AZHTH INJ TII4E P_ CST TIM INJ 2 LAT INJ Z LONG

2146.14 -I?.|5 37.19 96.22 112.35 JJ 47 39 1546.1 -14.67 19.97

663,58 24.4) 509.23 110.05 104.79 18 3) A4 63.6 26.22 501.02

1916,72 -I9.68 J9,52 95.41 112.97 12 5A 55 1516.7 -16.40 12.27

3656.29 26.3A 265.9? 110.6I 10A.67 21 26 _Z 5036.3 ZG.IO 257.61

177).)6 -24.38 6,41 93.17 114,74 13 35 I? 1173.A -20.84 559.05

3312.42 31.32 243.89 i12.09 104.49 22 54 32 4??2.4 32.99 15?.06

ORBIT D(T[RNINATION ACCURACY

ST 2539.3 $R 311.6 $S 806.1

CRY -.8659 CR$ .8678 CST -.9992

LSA 2679.4 NSA ISZ.| SSA 7.7

ELI 2335.3 EL2 149,3 ALF 173,58

OIFrERI[NT|AL CO_RI[CTIONS

10[-5.2223 YRAI0.2?6£ TC) -,1403 BAU .3605

ROE .?759 RRA -.17?6 RC) -.0054 FAU-.00654

r0[ -.9362 FRA 2.00D? FC3 ,0293 6$P 16549

BO( 5.2?9? BRAIO.2??8 6C3 .1404 FSP -2?3

HI0-COt,M$_ [XECUT|ON ACCURACY

SGY 4967.Z SGR 350.Z $63 B2.A

RRT -.6161 RRF -.6IO? NTF .8861

868 4978.1 223 -.0133 RI$ -,9860

$G1 4971.5 SG2 256.7 THA 177.60

LAUNCH OAT[ NAY 24 1964 FLIGHT TIN( 218.00 ARRIVAL OATE D[C ZB ]964

H(LIOCENTRIC CONIC

RL 151.51 LAL -.O0

RP 1Da. IZ LAP Z.Z4

RC 120.526 GL -6.61

PLANCTOC[NTRIC CONIC

C3 231.716 VHL 15.222

LNCH AZNTH LN_H TIN([

90.00 II 9 39

90.00 18 19 ZI

100.00 11 11 9

]00.00 20 0 32

110.00 1) ? 43

I10.OO 21 30 26

OIFF(R(NTI4L CQQR(CTION6

T0[-S.5?Z+ TRAII.2515 TC3 -.0366 BAU .IZ+Z)

RO( .6202 RRA -.2376 RC) -.0071FAU-,00M4

FO[ *.9947 FRA Z.164_4 FC) .0372 BSP 16449

BO£ 5.6325 62411.2540 8C3 .0395 FGP -270

01$TANC[ 594.632

LOt. 142.96 VL 24.559 GAL 31.43 AZL 94.60 HCA 331.12 $MA 115.53 [CC .58516 INC 4.7980 Vi 29.407

LOP 213.06 VP 36.140 GAP 35.66 AZP 94.14 TAL |45.44 TAP 120.36 RCA 47.91APO 163.14 VZ )5.049

GP -Z.30 ZAL 34.87 ZAP 164.54 ITS 186.49 ZA[ |26.64 [T[ 190.98 ZAC 91.63 [TC 255.8T CLP 164.70

OLA -l?.i3 RAL 204.07 RAO 6571.3 YEL 15.769 PTH ).06 VHP 21.6|40PA -7.21 RAP 198.38 ECC 4.9155

L-I TIM( INJ LAT |NJ LCNG INJ RT A$C IHJ AZMTH INJ Tll_[ PO CST TIM INJ 2 LAT |NJ 2 LONG

1191.23 -19.00 A0,01 98.66 111.A0 11 46 10 1591.3 -15.92 52.68

674.76 24.23 2)09.89 112.53 105.12 19 40 36 74.8 26.0? 301.81

1960.34 -ZO.GZ 22,18 97,09 111.93 12 53 50 1360.5 -17.66 14.91

5608.75 26.12 266,83 11).10 105.07 21 35 1 5068.7 27.94 256.50

1814.64 -25.53 9.07 95.74 113.34 13 37 58 12|4.6 -22.13 1,57

5367.41 31.06 246.96 114,61 105.05 23 0 15 4767.4 32.$1 236.19

N|O-C(_UR_[ [I_[CUTJON ACCURACY (_QBIT OET[RN|NATION ACCURACY

SOT 4904.) _ 323.) $G) 81.1 ST 2463.3 _k_ 310.0 S) 047.0

RRT -.6t_) RRtr -.6510 RTF .9691 CRT -.6596 CRS .8732 CST -.9994

$C._ 4914.9 R2) -.OJ4Z R13 -.9891 LSA 2638.1 NSA ]44.5 SSA 7.2

$61 4909.1 $C_ 240.3 THA 177.47 ELI 2496,6 [L2 140.? ALF 173.64

L4UNCH 04T[ NAY 2A I964 FLIGtAT T|NE 2Z0.0G ARRIVAL OArE OEC 30 1964

H(LIOCENYRIC CON/C

RL 151.51 LAL -.00

nP 106.15 L_P 2.10

RC 221.837 GL -6.01

PLAN[TO¢[NTRIC CONIC

C3 162.O24 VNL 16.79A

LNCH A2H?H LNC_ TIJ_

90.00 11 3 15

90.00 18 )5 46

IOO.00 12 17 14

IO0.00 ZO 6 28

110.00 15 4 46

110.00 21 )3 23

0|STANCE $90.09!

LCX. 242.66 VL 24.540 GAL 35.11 AZL 95.03 HCA )35.33 SNA

LOP 216.27 vP 36,115 GAP _,67 AZP 94,57 TAL 149.08 TAP

GP -2.2? ZAL )4.73 ZAP 162.68 [T$ 135.$8 ZA[ 127.67 (Y(

115.43 [CC .62946 INC 5.0250 Vl 29.40?

124.40 RCA 42.77 APO 186.09 v2 35.056

160.89 ZAC 91.94 [TC 253.90 CLP 162.82

OLA -16.55 RAL Z04.32 RA0 6371.6 VEL Z0,O8) PTH 3.14 VHP 13.491 0PA -7.72 RAP 199.61 [CC 5.6414

L-| TINE INJ LAY |NJ LGNG INJ RT ASC |NJ AZNTH JNJ TIN£ PO C)T TIN |NJ Z LAT INJ Z LONG

22)8.00 -ZO.13 42.96 100.?Z 110.34 11 4Z 34 16)6.1 -17.18 55.54

660.2) 24.1) 310.36 114.53 103,28 19 47 6 80.Z 26.00 302.19

Z003.84 -21.94 23.17 99.99 110.83 12 50 40 1403.8 -18.91 17.69

5675.75 26.00 167.31 115.10 105.30 21 41 4 90?5,7 17.$5 259.00

1656.92 -26.93 11.$4 9?.95 IIZ.Z4 13 33 43 1236.9 -23.40 4.19

5)97,43 _0.88 24?.70 116.61 105.45 23 5 23 4?9?.4 32,69 138.95

_GJT O[T_RMINATION ACCURACY

ST 1422.5 SR 297.B SS 895.9

CRT *.6941CRS .9?92 C)Y -,9994

L)A 2396,4 N)A 136.4 SSA 6.6

[LI 2437,2 [LZ 132.6 ALF 173.?|

01F_[R[NTIAL CCIt_[CT|Oq$

YO[-3.t41AO TRAI2.)I0_ TC$ .0465 8AU .J661

R0( .¢111 RRA -.)041 RC) -.00_1 FAU-,014)I

FD[-I.O634 FRA 2.)5)8 FC) .04)9 B)P 16)1)

BO[ 6.0266 MAI2.3146 BC3 .0494 FSP -26?

N|O-COURS£ [XECU?|CN ACCURACY

$GT 48)6.A $GR )16.? $G) 79.9

RRT -.?066 RRF -.6917 RYF .99]7

$G8 4644.6 223 -.0148 RJ3 -.9916

SGI 48)9.6 SG2 123.9 THA 177.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCN 0ATE NAY 25 1964 IrLXGHT rll4C P0.00 ARRIVAL 0ArC AUG 3 19(14

H(LIOC(NTRIC CONIC

RL 151.53 LAL -,00

Re 1Oi.J4 LAP -3.$Q

RC 75.317 GL -10.14

PLAIq(TO¢ENTRIC C_JC

C3 76.528 VHL 8.741

LNCH AZNTH LN(H 7114(

sm.oo zz 27 tZ

90.00 13 23 t4

I00.00 Z) 54 25

I00.00 14 35 3

110.00 ! 19 )0

110.00 15 34 ZE

0|STANC£ Z09.342

LC_. Z4$.a_-VL Z�,4AO GAL -16.17 AZL 95.)? PH_A 94.§Z _A 14|.9| (C¢ ._7863

LOP 331.}5 VP 39.412 GAP -2.07 AZP 89,73 TAL 251.78 TAP 346.31 RCA 108,19

GP 5.8? ZAL 184.55 ZAP 87.01 (T$ .8| ZA£ 168.10 (T( ??.22 ZAC 82.99

OLA 11.32 NAL 71.85 RAG 6580.5 V(L 14.067 PTH 2.57 VHP 4.866 OPA 30.18

b-I T|M( IN| bat 1NJ LONG IN| RT A$C IN| AZNTH IN| TZN( PC) CST TIN

2904,50 -28._0 89.46 321.87 88.98 23 15 46 2304.5

48_0o0? J0.87 208.84 3JZ.83 68.48 14 43 54 42_,1

ZS23.75 -20.89 68.1A 322.00 09.63 24 38 8 21323.8

4586.05 Z0.34 190.06 3|2.20 67.6I 15 55 28 3916.1

2368.78 -$4.16 49.50 321.95 91.43 I 59 0 1719.1

441_.78 t4.25 I?_.OT 310.35 65.14 14 47 55 58|2.8

D;FF(RENTIAL C_Rl[CTION5

TO( -.1449 TRA -.8211 TC3 -.0304 IAU .0952

ROE -.5336 RRA .1219 R¢3 .0880 FAU .10400

roE-s.OstO FRA-|.SI64 FC3-1.IY65 8$P 737

80[ .55_9 BRA .1_1 IC3 .093| FSP -597

NID-COt_S( [XI[CUTJON ACCuRACV

SGT 550.2 SGR )90.A SG3 Z07.3

Rift -.0902 RRF -°1652 RTF 0545t

SG8 682.0 R2] .0706 RI3 *.5536

SG! 36Z.3 SG2 387.A THA I?3.1D

INC 3.3718 Vl 29.40Z

APO 191.?? V2 34.810

(rE Z73,44 EL? -86.95

RAP 91.21 (CC 2.2594

INJ Z LAT INJ t LONG

-28.14 80.80

15.78 201.3Z

-29.62 60.04

17.13 182.74

-$3.58 t0._l

_.69 167.75

C_81T D(TERNJN_I|ON ACCU_RACY

ST 189.9 SR 350.3 Ss 3_8.8

CRY .45?1 CRS -.1831CST -.6015

LSA 482.7 NSA 182.9 8SA 18.9

(LI 362.8 (Lt 164.9 ALF ?_.04

LAUNCH OAT[ MAY 25 15166 Irb I GHT TIN( 72.00 ARRIVAL OAT( AUG 5 1964

_tI[_ZOC£NTRIC C_fC

RL 151.53 LAb -,DD

RP lO8.6A LAP -3.31

RC 77.541 CL -11.21

PLAN(?OC(NTRIC CONIC

C3 74.935 YHL 8.657

LNCH AZN?ff LI_K_H TIN(

80.00 ZZ 28 54

90.00 13 22 O

JDO.OO O O 4A

IDO.OO 14 37 4?

110.OO I 21 35

llO.O0 13 33 25

01STAN¢( Z15.137

LOL 245.t2 VL Z�,AIJ G_L -15.91 AZb 93,41J.JCA 97.69 S_A 1A9°69 (CO .27363

LC_ 341.52 VP $9.396 GAP -2.31 AZP t9.54 TAL 251.55 TAP 349._4 RCA 108.43

GP 6.11ZAL 165.21 ZAP 72.15 (T3 1,35 ZA[ 16_,37 [T( 93,14 ZAC 83.24

DLA JI.09 RAL 71.79 RAO 6569.3 V(L 14.0|0 PTH 2.56 VHP 4.104 OPA _.31

k-1 TIN( IN| bat |NJ LONG IN| RT ASC IN| AZNTH |NJ T|N( POCST TIM

2181.71 -26.31 88.53 321.62 09.45 23 18 5 2291.7

4833.11 ll.0A ZDt.83 312.68 68.55 14 A2 34 4133.1

2611.41 -29.89 87.92 521.63 _.|2 0 44 18 L_)I|.4

45t8.63 ZlD.4J 190.23 3J2o06 $?.67 15 54 16 3908.6

2358.40 -34.13 41.62 321.54 01.96 Z O 54 1758.A

4414.41 24.30 !75.17 310,22 65.|8 16 48 58 3814.4

OIFF£A_NTIAL CGtR£CTION8

70£ -.J765 TRA -.JtaA TO3 *.0842 IAU ,lJ.IO

ROE *.5228 RRA .1181RC3 o0913 FAU .11DO6

rD£*1.1450 FRA-I.5917 FC3-1.2716 BlP 985

6D£ .5518 MA .8825 8C3 .1128 rSP *649

M_0-C_JR_[ £_[CUTf_ ACCURACY

SGT 6JI.5 S(.R _;1.I $G3 ZZJ.7

RRT -.106A R/II r -.1727 RTr .6ZDO

661 730.6 R23 .0651 R13 -.6259

SG| 620.1 $62 365.2 THA |?3.7?

|NC 3.AI30 Vl Z�.4DZ

APO 190.95 v_ 34.818

£TC 2?3.80 EL? -?Z.04

RAP 88.96 £CC Z.2332

INJ 2 LAT IN| Z LONG

-21.09 ?9.8?

15.86 201.51

-29.56 59.1_

17°20 I_2.90

-33.48 39.43

20.75 16?.83

CW81T OETERNINATION ACCURACY

8T 213.7 $R 348.8 58 343.]

CRT .4t69 CRS -.6862 CST -.8301

LSA 497.9 NSA 188.5 SSA 19.0

ELI 367.5 £L2 IT6.$ ALF 6?.98

LAUNCH OAT( MAY 25 1984 FLIGHT TIN( ?4.00 ARRIVAL OAT( AUG Y ]964

H(LIO_(NTRIC CONIC

NL 151.53 LAL -.00

RP 1D8.82 LAP -3.39

RC 79.784 GL -|1.47

PLAN(TOC[NTRIC CON|C

C3 73.381 VHL 6.566

LNC_ AZNTN L_CR TIN(

_O.O0 22 5_ 5?

90.00 J3 20 34

lO0.OO 0 3 19

i00.00 14 36 41

110.00 I 28 53

I_0.00 15 32 4_

OJFF(RENT|AL C(_'RI[CTI(_I8

TOE -.ZlJZ TRA -.9528 TC3 -.1060 6AU .1390

ROE -.5111RNA ,1149 RC3 .0941FAU .11524

FO(-].ZlIZ FNA-I,8818 FC3-|.3595 IS? 1264

IO£ .5531 BRA .958t 8C3 .|417 FSP -69?

DISTANCE _22.283

LOt. 243.82 VL 29.374 GAL -tS.Bl AZL 93.45 HCA 100.86 SNA 1A9.38 (CC .27Z74 |NC $.45A8 Vl _8,402

LOP $44.70 V? 39.375 GAP -1.?0 AZP 99.35 TAb _51._0 TAP 352.0_ RCA 106.60 APG 100.05 VZ $4,8_3

GP 8.3_ ZAL 165.97 ZAP ??.2| [T$ 1.91ZA£ 167.74 (T( 108.90 ZAC 63.49 ErE £74.35 CLP -??.]3

0LA 10.85 RAL 71.98 RAO 6569.4 VEL 13.953 PTH 2,55 VHP 4.676 OPA 30.36 RAP 66.76 £CC Z._O??

L-I T|N( JNJ LAT |NJ LONG INJ RT ASC IN| AZNTH |NJ TIN( P_ CST TIN INJ 2 LAT INJ _ LONG

28?9,09 -29.32 t7.61 321.35 89.92 23 20 36 2279.1 -28.D5 ?8.95

4135.95 l�.0J 209.DO 3|2.59 68.6J Jd 41 30 4235.9 15.94 201,68

Z598.23 -29.89 67.01 321.32 _0.59 0 46 38 1999.2 -2e.48 58.Z3

4591.03 Z0.47 150.3_ 311.97 67.73 15 53 19 3891,0 IT._T 183.0A

2347.16 o34.10 47.74 321.11 92.48 2 3 0 1747.Z -33.39 38;57

4415.17 24.34 |75.27 310,15 85.22 16 46 20 _|5.9 Z0.78 ]67.92

MJD-COURS( (X£CuT|ON ACCURACY C_BJT D£T£RNJNAT|ON ACCURACY

SOT 68t.5 $GR 386.0 SG3 234.4 ST 240.6 SR 342.? SS 356.0

RRT -.1194 _ -.1786 RTF .6_07 CRT .5300 CRS -.8896 CST -.853A

SGB 7t9.4 R23 .0615 RI3 -.6150 bSA 514°Z NSA 193.5 SSA 19.0

SG| I_0.t $_2 _Z.O THA J74,4t £LI 374°8 £LZ |16.5 ALF $2.]_

bAUe_CH OAT£ NAY Z5 1964 FL|¢,HT TIN( 76.00 ARRIVAL DATE AUG 9 1964

_I[bIOCtNTRIC CONIC

RL J5J,53 LAL -.DO

R? ION.80 LAP °3.39

RC 82.043 GL -I1o73

PLAN_TO(£NTRIC CONIC

C3 71.$52 YHL t.477

LN_H AZNTH LN_H TIN(

90.00 Z2 35 32

90.00 13 _ Z

1OO.00 O 6 7

100.00 14 36 5

110.00 I 26 22

110.00 15 32 10

Ofrr(RENTIAL CORRECTIONS

TOE -.248_ TRA-I,02S2 TC_ -,1494 IAU .J_?

RD( -.4986 A_A .1091 RE3 .O_H_3 FAU .119|6

FD(-I.2624 _RA*I.701_ FC3-I.A357 8$P 1575

8OE .5574 8WA 1.03_ 8C3 .1777 FSP -729

Of SYA_C( 221.682

LOt. 243._2 vk 29.3_ GAb -15,13 AZk 93.30 H_A _04.03 .q_A 148.19 [CC .26993 J_C 3.A976 Vl Z9.40Z

LOP _.47.87 vP 39.341 GAP -].ll AZP 89.15 TAb 250.74 YAP 354.77 RCA 108.70 APO 189.08 V2 54.83]

GP 6,94 ZAL |65.63 ZAP 12.21 (T$ 2.4t ZA( 166.32 IT( 122.34 ZAC 15.74 (TC _74.79 CLP -8_.16

O_A JO.8Z RAL 72.25 RAO 6_69.4 V(L 13.900 P?H 2.5d VNP 4.579 DPA 30.44 RAP 84.60 ECC 2.1825

L-| TIN( |NJ bat |NJ LONG ;NJ RT A$C |NJ AZNTH INJ TIN( _ CST T|N |NJ Z LAT INJ Z LON&

2866.31 o21.31 66.69 321,09 90.31 _3 23 19 2266.5 -27.96 78.0A

AI31.65 19.01 Z09.18 312,56 68.6? 14 40 40 423t.? ]6.01 ZO].SA

25t7.08 o29.81 tk8.|l _Z|,06 8|.D? 0 48 |A 1887.1 -29.4] 5?.34

4583.31 _0.53 190.32 311.94 67.78 |5 52 38 3993.3 17.34 185.18

2333.94 -34.07 46.17 3_0.09 92.99 2 5 18 |?35.9 -33.28 37.71-

4417.22 24,3_ |?5.35 3|0.13 65,26 16 45 56 3817.2 Z0.83 168.00

NtO-COURg( (mrCUT_ON ACCURACY ORS|T 0(T£RM_NATION ACCURACY

9GT 761.A $GR 312,0 $63 244.7 ST 270,5 SR 33?,9 $$ 366,Z

RRT -.1282 RR_ r -.1825 RTF .?266 CRT .56?6 CRS -,8934 C$T -.8?ZZ

$61 t38.1 R23 .0598 R13 -.73|7 LSA 552.2 NSA 197.3 $$A 19.0

$GI 7?0.5 SG2 377,9 TNA 175,Z0 ELI 386.6 ELZ 194,6 4L_ _5.79

_167



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19643

LAUNCH 0At( NAY Z$ J964 FLIGHT T|NI[ 78.00 ARR;VAL 0ArE AUG ]1 ]964

NEL]O¢ENTRIC CONI_

RL 151.83 LAL -.0O

RP ]06.77 LAP -3.$8

RC a4.317 GL -IZ.0D

PLANE TO_ENTRIC CONIC

C3 70.341 VHL 8.38?

LNCN AZNTH LhlCN TIN(

90.00 ZZ 38 40

80.00 13 ]9 22

I00.00 O 9 6

IDO.00 14 35 33

AID.D0 I 19 4

210.00 JS 3Z 3

DJSTA_KE 2)5.0)?

LOt. 143.82 VL t�*ZR0 GAL -|S.45 AZL 95.54 HCA ]O?.ZD 8NA 148.40 (CC .ZGTJ9 |NC 3.S4|S V] 19.402

LOP _1.O5 VP 39.)I8 &AP -.55 AZP 88.95 TAL 250.18 TAP 557.38 RCA lOS,T) APO _88.05 VZ 34.839

GP 6.?4 ZAL 165.15 ZAP 8?.IZ ETS 3.05 ZAE 164.56 (T[ 131.77 ZAC 83.9_ ETC Z?S.ZO CLP -87.10

OLA ]0.39 RAL ?Z.56 RAO 6569.4 ¥[L I5.845 PTH Z.53 VHP 4.511 OPA 30.45 RIP 8Z.55 (C¢ Z.|576

L-| TIN( ZNJ LAT IN] LONG |NJ RT ASC IN] AZNTH IN] TINE PO CST T|N ;NJ Z LAT IN] Z LONG

1853.89 -18,31 85.?6 310.89 90.84 13 16 14 Z153.9 -27.89 TY.]Z

4841.19 I9.14 Z09.34 5JZ.5? 68.73 14 40 4 414].3 16.09 ZDZ.OD

1574.65 -19.86 6S.ZO 310.85 91.59 0 52 ] 1974,9 -Z9.31 56.44

4593.51 Z0,59 ]90.68 511.96 67.83 IS 5Z 9 5995.5 17.40 183.32

1314.61 -34.01 45._ 310.64 93.51 Z ? 49 ITZ4.6 o35.|6 36.85

4418.5Z 24,41 175.44 310,16 65.30 16 45 45 38]8.5 20.88 168.08

NIO-C(_.IMS[ [XI[CUTION ACCURACY CItBIT DETERMINATION ACCURACY

5GT 856.1 $64_ 3?6.6 865 Z53.1 ST 30Z.T SR 53Z.3 $S 379.9

RRT -.1537 RRF -.1845 RTF .?656 CRT .5996 CRS -.8976 CST -.8866

SGB 935.4 RZ3 .0587 R]5 -.7679 LSA S50.3 NSA ZOO.3 SSA 19.0

SG_ 858.0 $GZ 371.6 THA 175,85 EL] 402.3 [L2 |99.9 ALF 49.43

OIFF(R(NTIAL CCmR(CTIONS

TOE -.1880 TRA-I.|OZ8 TC5 -.1957 8AU ,1058

ROE -,4853 IRA .ZOZ$ RC5 .0980 FAD .IZZO?

F0(-].3055 FRA-I.?Z48 FC3-],5024 88P 1897

80[ .S843 8RA I.IO74 8C5 .1189 FSP -764

LAUNCN OAYE nAY 25 1964 FLIGHT TIN( DO.00 ARRIVAL DATE AUG ]3 1964

HELIOCENTRIC CONIC

RL 151.53 LAL -.00

ffP IOS.?S LAP -3.38

RC D$.60Z GL -IZ.ZT

PLAN(TO(ENTRJC CONIC

C3 e_.841 VHL 8.197

LNNCH AZNTN LNCff TIN[

JO.00 ZZ 41 l

90.00 13 18 53

100.00 0 IZ 19

100.00 14 35 IZ

]10.00 I 31 59

110.O0 IS 31 I

DISTANCE Z41.)50

LOt. Z43.SZ VL Zg.ZZ4 GAL *IS.Z? AZL 9).59 NCA 110,37 S/4A 147.86 [CC .Z8451 INC

LOP _4 ,Z3 V_ 39.184 GAP -.01 AZP _.?_ TAL 149.51 TAP 399.89 RCA 108.75 APO

GP 8.93 ZAL 164.84 ZAP 91.88 [TS ).83 ZA[ 161.07 ETE 140.35 ZAC 84.23 ET;

3.58?0 vJ 19.402

186.97 vZ 54.848

_75.57 CLP -91.89

SAP 80.GT ECC Z.[350

IN] Z LAT IN] Z LONG

-Z7.81 76.19

18.]6 ZDZ.]6

-29.23 55.93

17.46 185.45

-35.D4 35.98

20.92 168.15

ORBIT DETERMINATION ACCURACY

ST 337.1 SR 525.6 SS 386.3

CRT .627| CR$ -,9023 CST -.8976

LS4 57Z.3 N64 202.4 SSA ]9.0

EL] 421,8 ELI ZOZ.Z ALF 45,42

OLA o 10.16 RAL ?Z.�Z RAO 8569.) V(L 13,791PTH Z.52 VHP 4.468 OPA 30.45

L-I TIN[ IN] LAT IN] LONG IN] R? ASC IN] AZNTH _NJ TIN( PO CST TIN

1841.00 -ZB.Z9 04.82 )10.74 91.51 Z$ 19 ZZ ZZ4I.O

4843.94 I�,Zl Z09.51 31Z.63 68.79 14 59 57 4143.9

1501,43 -19.83 _1.18 )Z0.68 91.05 0 55 l |962.4

459?,74 _.84 I90.80 311,02 67.89 15 51 50 )997,7

1313.13 -)).97 45.09 )Z0,43 94.04 Z ]0 3Z l?I3.J

4419.61 Z4.43 I?_.5Z )10.Z4 65.33 16 45 41 3819.8

DIFFERENTIAL C¢ItR(CTIO_S

TOE -.3180 TRA-I.|8|8 _C5 -.2448 BAD .1430

ROE -.4708 RRA .0943 RC) .0993 FAU .11419

FOE-I.344J FRA-1.7370 FC3-1.5818 88P ZZ4Z

80( .5742 eRA !.1855 8¢) .If40 FSP -808

NID*COt_S( EXECUTION ACCURACY

SGT 950.6 SGR 3?0.4 SG5 Z60.1

IRT -.1385 RRIr -.1851RTF .7941

8r_ IOL*O.Z RZ3 .0583 R]5 -.7959

861 95Z.Z 862 366.3 TNA 178,45

LAUNCN OAT( NAY 15 1964 FLIGHT TINE 81.00 ARRIVAL DATE AUG ]5 ]964

NELIOC[NTRIC CONIC

RL 15].83 LAL *.OO

RP ]08.?2 LAP -3.33

RC 88.8_8 GL -]2.56

PLAN[TOCENTR|C CONIC

C3 67.346 VML 8.Z06

LNCM AZNTN LNCN TIN(

90.00 ZZ 45 39

90.00 13 18 55

100.00 0 15 45

100.00 14 35 0

1|0.00 1 35 ?

II0.00 I5 3Z ?

DIFFERENTIAL CCRRECTION$

TOE -.3708 TRA-I.ZlZ3 TC5 -.1954 BAU .ZSO?

ROE -.4558 RffA .0848 RC3 .0197 FAU .lZ4ZZ

FOE-].3506 FRA-I.7108 FC3-|.3988 8$P Z§91

BOE .5876 MA ).265Z 8C3 .3118 FSP -80]

018TANC( Z47.619

LOt. 243.8Z VL zg.16Z GAL -15.09 AZL 95.63 NCA 113.54 SMA 147.Z7 [CC .26189 /NC 3.6545 V] 29.402

LOP 357.40 VP 39.246 GAP .48 AZP 88.55 TAL 148.77 TAP Z.5I RCA 108.70 APO 185.83 V2 34.857

GP 7.Jl ZAL 164.39 ZAP 96.47 ET3 4.ZZ ZAE 159.64 ETE 146.31 ZAC 84.48 ETC Z75.90 CLP -96.52

OLA 9.91RAL ?3.3) RAD 6569.3 V£L 13.737 PTH 2.5| VHP 4.447 0PA 30.45 RAP 78.98 (CC 2.1084

L-] TIN[ IN] LAT IN] LON& IN] RT A$C IN] AZNTN IN] Tilt( PO CST Tin |NJ 2 LAT IN] 2 LONG

ZSR?.SZ -18.16 83.86 310.81 91.79 23 32 43 2127.8 -ZT.YZ 75.Z3

4846,68 19.28 _9._ 31Z.?Z 68.85 I4 39 19 4146.7 ]6.Z$ 202.33

2349.69 -29.80 6).33 310.55 91.53 0 58 IS 1949.? -29.15 54.59

4600.04 Z0.?O I_.95 5|Z.|Z 67.94 15 5| 40 4000.0 ]7.53 185.59

1301.33 -33.91 44.17 )ZO.Z5 94.58 Z 15 29 1701.5 -32.91 35.08

4411.|6 14.49 175.80 310,35 69.)7 16 45 48 5811.Z Z0.98 168.24

NIO-_K (XI[CuTION ACCURACY (_tPDIT DETERMINATION ACCuRACy

SET 1050.0 8C_ _Z.6 $63 ZSZ.5 ST 5?3.Z SR 318.8 S$ 389.5

RRT -.|3)Z RRlr -.1819 RTF .8150 CRT .6512 CR3 -.9071 CST -.9064

$68 1110.9 RZ) .0605 R15 -.8J82 LSA 591.4 NSA Z03.4 SSA 18.9

)El lOS|.) aDZ )_9.Z ?HA 177.02 EL] 44?.4 ELI 291.8 ALF 38.17

_A_ICH OATE MAY 25 1964 FLIGHT TIN[ 84.00 ARRIVAL OAT( AUG l? ]964

H(LIO_ENTRIC CONIC

RL 15].33 LAL -.00

RP 108.89 LAP -3.19

RC 91.101 GL -JZ.88

PLAN(TOCENTRIC CONIC

C3 65.85? VHL 8.115

LNCH AZNTff LNCff TIN(

90.00 _Z 49 Z)

90.00 13 18 ]8

100.00 0 19 18

100.OO J4 )4 54

110,O0 l _ _O

1IO,OO 15 3ZJ_O

0ISTANCE Z53._SZ

LOL 143.81 Vk L_.0_6 GAL -14.91 AZL 93.68 HCA |I6.?Z S_A

LOP .S8 VP 39.L_08 GAP ._H_ AZP 88,34 TAL 14?.94 TAP

GP ?.19 ZAL |63.90 ZAP 100.#5 [18 4.81 ZA( JS?.J9 ETE

146.64 ECC .15933 INC 3.6843 Vl 19.402

4.66 RCA 106.61 A_ 284.67 V2 34.8aT

150.68 ZAC 84.71ETC 176.18 CLP-JOD.94

DLA 9.66 RAL ?).77 RAD 6569.3 V[L J).M3 PTff Z._0 VHP 4.446 DPA 30.45

L-| TIN[ IN] LAT IN] LON_ IN] RT ASC IN] AZNTH IN] TIN( POCST TIN

ZSI4,ZZ -ZE.Z) 8_.86 )ZO.5Z 92.19 23 )6 19 2214.2

4849.99 |9.35 _O9.86 511.86 6_.91 J4 39 8 4249.6

Z5)6.$4 -19.75 6Z._G )Z0.44 93.04 1 I 43 1936.5

460Z.50 _0.76 19I.JO )IZ.Z? 88.00 IS 51 38 400Z.5

Z£89.18 -)).84 43.Z) $ZO.IO 9S.J5 Z 16 39 1689.2

4411.85 14.53 175,_) )10.)J 85.41 16 48 2 3821.6

DIFFER(NTIAL CQ_IIN[CTION8

TOE -,4134 TRA-I.A4)_ ?C) -.3479 8AU .3|88

R0( -.4396 RRA .0749 RC3 .09R8 FAU .1_381

FOE-I.3587 FRA-I.6817 FC)-I.GZ?G 8SP 2954

808 .60)4 eRA 1.3459 BC) .3619 FSP -813

NIO-C(:URS£ EXECUTION _CCURACY

86T 1153.3 SC,R 354.Z 963 Z64.Z

RRT -.J185 RRF -.1799 RTF .8310

$68 ]ZOt.S R25 .06Z8 RI) -.8519

661 |IS4,) $GZ 550,9 THA 177.5J

NAP ??.53 ECC 2.0838

IN] Z LAT IN] 2 LONG

-_T.EZ 74.15

16.31 ZOZ.51

-19.0| $3.63

17.60 185.74

-31,76 34.16

Z].01 ]48.33

_REJT OETERMINATION ACCURACY

aT 410.9 aR 310.8 aa 395.0

CRT .67Z3 CR$ -.9113 CaT -.9129

LaA 616,Z MSA 203.4 SaA ]8.8

ELI 4?5.3 EL2 198.9 ALr 35.59

Z168



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCN OAT[ NAY 15 1964 FLIGHT TIlE 46.00 ARRIVAL 0AT( AUG ]9 |964

N(LIOCENYRi¢ CONIC

RL I$1.5_ LAL -.00

RP |08.65 kAP *3.ZA

RC 93.513 GL -13.19

PLAI_TOCENTRIC CONIC

C3 64°370 YffL |.029

LNCH AZNTH LN_H 7|M(

90.00 ZZ 53 30

90.00 13 1# e

]00,00 0 Z3 Z3

100.00 ]4 54 52

110,00 I AE 8

II0,00 15 12

01SVA_K:£ 2SO.OAT

cOL 16).81 V¢ 29.02! 6AL -14.78 AZL 93.7A _A JIP.89 IXA lA9.98 EC( .2J88J IN(. 9.7370 vl 29.401

LOP 3.?? VP $9.189 GAP 1.41 AZP 88.14 TAL 24?.04 TAP 8.93 RCA 108.A9 APO 183.47 VZ $4.8?Y

GP 7.48 ZAL 163.37 2A@ 105.02 ET9 5.44 ZA[ 154.79 (T( 159.97 ZAC 84.95 ETC 276.40 CLP-105.15

OLA 9,39 RAL 74o21 RAO 6569,Z VI[L 13,828 PTH 2,49 VNP 4,482 OPA 30,A8 RAP ?6.)2 [CC 2°0594

L-1 T|14( IN| LAT ;NJ L(_IG IN| RT A$C IN| AZNTN |NJ 71141[ PO C�T TIM IN| 2 LAT IN| 2 LOAqG

2800.07 -18.19 81.89 910.46 9Z.BI 25 40 10 2200.1 -27.50 ?3.2)

4852.78 19.49 210.07 913.05 68.98 |4 39 ] 4252.8 16.40 202.70

2522.8? -29.70 61.35 320.96 93.5? ! 5 26 1922.9 -28.89 51.64

41105.22 ZO,83 191.27 512.14 68,07 15 51 37 4005.2 17.67 ]63.91

2276.51 -35.76 42.25 319.97 95oll 2 20 3 1876.3 -$2.$0 33,21

4424.55 2&,58 J?5,8J _10o?0 65°46 ]6 A6 22 3814.3 21,O6 168,41

(_BIT D[TERNINATZON ACCURACY

ST 450.0 92 301.9 6S 399.4

CR7 .6919 CR9 -.9178 CST -.9178

LSA 641,8 NSA 202.3 SSA 18.?

(11 506.0 (LZ 194.0 ALF 29.67

OiFFER(NTIAk COIRI[C7|OIS

TO[ -.4568 TRA-1.4254 TC9 o.4017 8AU .3562

ROE -.4123 RRA .0eAI RC9 ,0996 rAU .12251

FOE-1.3579 FRA-I,6584 FC3-1.6477 BSP 3528

60E .6219 BRA !.4269 BC5 .4199 FSP -819

N|D-COUR_M[ [XI[CUT|OI ACCURACY

9GT 1259.5 SCdl 944.4 SG3 284.0

RRT -.12|1 RRI r -.1758 RTF .8430

SGII 1305.6 R23 .0881 213 -.8437

$81 1260.9 $82 541.7 THA 177.95

LAUNCH DATE NAY 25 196A FLIGHT 7|NIl 88°00 ARRIVAL DATE AUG 11 J964

H[LIOCENTRIC CONIC

RL 151.39 LAL -.00

RP 108,61 LAP -3.18

RC 95.829 GL -19.5£

PLAIq(TO([NTR|C C(_q_C

¢3 62,68? VffL ?.9_O

LNCH AZMTH LNCH TIN_

90.00 22 5? 52

90.00 19 17 59

100.O0 0 27 341

100,O0 IA 94 53

!10.00 I 45 59

110.00 15 92 59

0|$TANC[ 258.209

LOL 243.82 VL _1,152 0AL -14.53 AZL 93.?9 KA 123.07 9tlA 145.)0 [C( .25456 |NC 3.7931 vl _9.402

LOP 6.95 VP 90.118 GAP 1.85 AZP 8?.93 TAL 246.0? TAP 9.14 RCA 108.94 APO 182.26 v2 34.888

GP 7.68 ZAL 182.80 ZAP |08.96 (T9 6.06 ZA( 152.48 ET( 156.52 2AC 85.19 ETC 276.58 CLP-109.13

OLA 9.lJ RAL 74oBO RAO 6589.2 V[L 13.5?4 PTH 2.48 VffP 4.492 DPA 90.55 RAP 75.37 (CC 2°0350

L-| 7114( IN| LAT |NJ LCNG |NJ RT ASC IN| AZI4TH |NJ 7|148 PO C�T TIN IN| Z LAT IN| _ LONG

2?85.26 -28.13 80.75 320.&1 93,35 25 44 18 2185.5 -27.37 ?Z.17

4858.38 19.5J 210.29 313.2A 69.06 14 38 _6 4256.4 16.49 201.92

2508.35 -29.63 60.29 320.30 94.12 1 9 25 1908.5 -28.75 51.59

4806._10 20.91 191,47 912.65 68.14 15 51 41 4008,3 17.76 184.09

2269.28 -33.87 41.29 319.87 96.31 Z 13 42 1665.3 -32.43 32.Zl

4426.35 24.64 175,94 310.93 85°52 18 48 48 9826.3 21.12 168,55

NI0-COU_[ (X_CUT|OI ACCURACY OR61T O[TERN]NATION ACCURACY

9GT 1367.0 9GR $39.? 983 261.8 ST A89.9 SR 292.3 $S 401.8

RRT -.I108 RNI r *.1707 RTF .8516 CRT .?086 CR$ -.9237 CST -.9_14

986 1407.1 RZ3 .0709 215 *.8521 LSA 668,1 NSA 200.3 $SA 18.6

$GI 1967.5 SGZ 531.8 THA ]78,35 ELI 598.7 ELZ 187.6 ALF 26.36

01FFER(NTIAL CCRR[CTICN8

TOE -.499A TRA-I.506I TC3 -.4564 BAU .3928

ROE -.404£ RRA .0525 RC9 ,0_9 FAU .JZ029

F0(-1,3455 FRA-I.5824 rC3-1.8580 ESP 3689

80( .6415 MA 1.501'0 BC3 .4e?0 FSP -811

LAUNCH OAr( NAY Z5 1964 FLIGHT T|M( 90.00 ARRIVAL DATE AUG Z3 1964

HELIOCENTRIC CONIC

RL 151.53 LAL -.00

R? 108.59 LAP -3.11

mC 99.144 _L -13.|8

PLAN(TOCCNTRIC CONIC

C3 61.409 VHL 7.656

LNCH AZNTH LNCH TIFAE

90.00 13 Z 34

90.00 13 17 51

100.00 0 52 7

100.00 IA 34 5A

I10.00 I 50 8

110.00 15 93 25

DIFFER[NT|AL CCIIR[CT/ON8

TO( -.5428 TRA-1.5881 TC5 -.5122 8AU .4281

ROE -.3849 RRA .0407 NC9 .0981FAU .11?69

r0[-1.3321 _RA-1.5224 rC3-1.6592 BSP 4083

8OE .6654 _IIA 1,5867 6C5 .5215 F_P -806

01STANCE 172.358

LOL 243,82 VL 29.8?5 GAL -14.34 AZL 93.65 HCA 126.25 SIAA 144.60 (CC .25196 INC 3.6537 Vl 19.401

_OP 10.15 VP 39.071 GAP 2.28 AZP 87.72 rAL 245.03 TAP 11,29 RCA 108.16 APO 181.03 VZ 34.899

G? 7.89 ZAL 182.16 ZAP 112.86 (79 6.75 ZA[ 150.29 (T( 158.51 ZAC 85.44 (TC 276.?1 CLP-IIZ,89

0LA 8.61RA_ 75,57 RA0 6569.1VEb 19.51_ PTH 2.47 VHP 4.554 0PA 30.67 RAP 74.68 ECC 2.0106

_-| T|I_[ IN| LAY IN| LCI_6 |NJ 27 A�C |NJ AZMTH |NJ TIME PO C�T TIN JNJ 2 LAT IN| 2 LON_

278_.84 -28.07 79.61 310.58 93.81 23 48 45 2189.6 -27.£3 71.05

48_D.46 19.61 210.55 513.48 69.16 14 98 51 4260.5 16.60 ZD$.l?

2495.48 -29.55 59.17 520.25 94.?| I 13 41 1895.5 -18.59 30.50

4811.87 21.00 191._ 312.90 68.25 15 31 46 4011.9 17.86 184.3]

2249.3) -53.56 40.18 319.78 96.95 2 27 38 1649.3 -32.23 31,17

4428.77 24.70 176.09 311.19 85.59 16 47 11 5828.6 21.20 168.70

M|O-C_J_Q8_ £X_CUT|_N ACCURACY ORBIT OET[RNINATION ACCURACY

SOT 1478.2 9GR $22.1 8_3 256.9 ST 551.1 SR 281.6 SS 405.0

RRT -.0791 RRF -.1655 RTF .8581 CRT .7248 CRS -.9297 CST -.9241

SG8 1510.9 223 .0767 213 -.8585 LSA 697.2 NSA 197.5 as4 18.4

SOl 1476.5 662 910.5 THA 178.70 [11 575.6 [L2 179.6 ALF 13.46

LAUNCH OATE NAY 25 1984 Fklr,#lT TIN[ 91.00 ARRIVAL DATE AUG 25 1964

HELIOCENTRIC CON|C

RL 151.53 kAk -.00

RP 108.55 LAP -3.09

Rc 1_.A89 GL -14.27

PLAN(70_(NTR|C CONIC

C3 59.99? VHL ?,742

LNCH AZNTH LNCH TiM(

90.00 13 ? _.

90.00 13 17 40

100.00 0 38 59

100.00 14 34 54

110.00 1 54 _M

110.00 15 35 48

OlSTANC[ 278.496

LOL 2A9.82 VL 18.796 GAL -16.14 AZL 93.92 HCA 129.45 SNA 143.88 (CC .24961 INC 3.9194 VI 29.401

LOP 19.92 VP _.023 GAP 2.6_ AZP 87.51 TAL 143.99 rAP 13.57 RCA 10?.96 APO 179.79 vZ 94.91!

GP 1.14 ZAL 16|.52 ZAP 116.14 [iS ?.45 ZA[ 148.24 (TE 160.07 ZAC 85.70 (TC 276.78 CLP-II6.4Z

0LA 6.48 RAL ?5.9? RAO 8589.1Vl[L 13.465 PTH 2.46 VHP 4.586 0PA 90.85

L-| 7JN[ JNJ LAY |NJ LONG JNJ RT AaC IN_ AZMTH |NJ TJN[ PO CaT TIN

2759.08 -27._8 78.41 920.57 94.51 25 53 29 2133.1

4865.25 19.73 210.85 313.75 69.27 14 38 45 4265.2

24??.47 -29.48 57._9 _20.19 95.32 1 18 J6 1877.5

4818.08 21.11 191.96 313,18 68.3) 15 51 50 4016.1

2_94.51 -33.49 9_.02 319.70 97,59 2 91 51 1654.6

443].75 14.79 178.28 311.49 85.67 18 47 37 3851.T

DIFFERENTIAL C(_IQRECTION8

TOE -.5685 TRA-I._50 7C9 -,5889 8AU .4625

ROE -.9648 RRA .0288 RC9 .0972 FAU .11487

FD£-1.9J33 FRA-I.4575 FC_-J,658_ _�P 4441

80E .8906 8RA 1.8852 8C5 .S?71FaP *?98

N|0o¢OURSI[ £XI[CUTION ACCURACY

aGT 1586,3 9C4 309.7 a&3 255.1

RRT -.065? RRI r -.|1104 RTF .8628

St,8 ]8J_.2 R23 .0_18 R]3 -.869J

$GJ 1586.5 $82 308.5 THA ]?9.00

RAP 74.25 (CC 1.9864

JNJ 2 LAT |NJ 2 LON_

-27.06 69.86

16.73 20_.46

-28,AJ 49.3_

17.98 184.57

-3Z.OZ 30.06

2J.19 168.88

ORBIT 0ET[RNINATION ACCURACY

aT 5?3.4 $R 169.9 SS 409.0

CRT ,?404 CR8 -.9360 C$T -.9261

LaA 728.2 _$A 193.9 $SA J8.2

[11 610.4 EL2 170.5 ALr 20.91

2169



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19643

LAUNCH DAT[ NAY 15 1964 FL/(a4T VIN( 94.00 ARR|VAL OAT[ AUG ZY 1964

141[L|OCENTR|C CONZC

RL lS|.S3 LAL -.00

RP 308.$1 LAP -Z.94

RC 101.790 GL -14.70

PLAN([TO¢[NTR|C CON|C

C} 58.477 VHL 7,147 DkA

LNCN AZNTN LNCN TIN[ L-I Y|N[ IN| LAT

90.00 13 13 1 Z735.41 -Z?.t8

gO.O0 13 I? 13 48?0.8? 1D.86

Io0.O0 0 41 13 Z480.41 -19.34

100.00 14 34 48 4G2J.JO 2|.23

]10.O0 i 58 24 1218.05 -$3.21

110.00 15 34 ? 4455.45 24.88

DIFFERENTIAL C_RI[CTJGN8

TO[ -.6188 TRA-I.1413 TC3 o.821| |AtJ .4t5f

ROE -.3434 8_A .0Ill RC3 .09'81FAU ,1111l

f0[-1.2918 fRA-|._ISZ FC3-1.8460 BSP 4402

80[ .7174 MA 1.7415 BC3 .6334 FSP -779

D|STAI_[ 284.510

L(X. 243.81 VL 18.?|4 GAL -13.83 AZL 93.98 f.ICA |31.81 SltqA 148.15 [CC .14734 INC 3.99|4 ¥1 tg.40f

LOP 16.51 YP 38.9T3 GAP 3.04 AZP 87.29 TAL 241.TI TAP 15.40 RCA lOT.T4 AP_ |?8.SG vt 34.9_Z

GP 8.42 ZAL 180.81ZAP 119.$9 [Y$ 8.11Zt[ 146.3_ EYE |61.E9 ZAC 85.99 [YC £?G.6J CLP-II�.?4

8.11RAL ?8.82 RAO $589.1 V[L 15.410 PYN 2.45 VHP 4.848 OPA 51.11 RAP T4.03 [CC |.9614

|NJ L_ IN| RT ASC |NJ AZI4TH |NJ TIN( PO CST T|N IN| 2 L&T IN| 2 LONG

77.|2 520.$7 95.15 28 58 58 2|$5.4 -26.88 GS.GO

2Jl.21 $14.07 89°40 14 58 54 42Y0.9 16.88 201.8|

58.74 320.2| 95.97 ! 15 13 1880.4 -28.2] 48.11

192.28 51},50 88.45 15 51 50 4021.1 18,12 184.87

37.82 319.83 98.28 2 36 23 1818.8 -$1,T8 28.91

!78.52 3|I.83 85.78 18 48 _ M55.4 1|.4| 189.10

N|0-COU_ [gCUTION ACCURACY ORBIT 0[TE/_4|NATION ACCURACY

SGT 1898.0 SC_ 294.8 883 250.0 8Y 818.3 M 25Y.4 S$ 410.0

RST -.01114 RRF o.155T RTF .8858 CRT .?556 CRS -.8428 CST -.91T3

SCAI 1721.7 RZ3 .0930 RJ3 -.8880 LSA 780.2 NSA 189.T 8SA IT.9

$G1 1898.| _ 295.8 THA 178.27 £L1 848.4 CL2 160.3 ALF 18.?0

LAUt*CH OAT[ NAY 25 1984 FLIrtY TIN[ 96,00 ARRIVAL OAT[ AUG 19 1964

_q[LIOLENTRIC CONIC

RL 19J.53 kAL -.00

RP 108.48 LAP -2.84

RC 105,11| GL -|5.18

PLANETOCENTR|C _NIC

C3 57.035 VHL 7.552

L_H:N AZNTN LN¢N TIN[

90.OO 13 |8 51

• 0.O0 13 18 59

100.00 0 4? 51

IO0.00 14 34

l]O.00 2 4 $4

t|O.OO 15 34 13

OIFFERENTIAk C(]H_CT|ON8

TOE -.4748 TRA-l.8|64 TC3 o,_44 BAU .5,89

ROll -,3£J1 RRA .OO_UI NO3 .085, FAU .10787

r0[-1.,740 rRA-I.3|S8 FC3-1.8343 8SP 5178

80[ .74TI MA 1.8t84 8C5 .8910 FSP -787

0|9TAK[ 1_0.558

L(X. 243.82 vL 111.8_O GAL -13.72 AZL 94.0? m:A

L(_ 19.70 VP 38.923 GAP 3,d0 AZP 8?.08 TAL

GP 8.75 ZAL 180.04 ZAP |n.42 Ers 9.04 ZJ[

133.8| IRA 142.41 [CC .24514 IN(: 4.071l vJ 29.402

241.58 TAP 17.311RCA 107.50 APO 177.31 V2 34.935

144.54 IT[ 1_.,1 ZAC 86.31 [TC 178.80 CLP-122.SS

OLA ?.?l RAL ??._lO RA0 8569,0 VI[_ |3.358 P?H 2.44 VNP 4.?14 DPA _1.44 RAP 74.05 [CC 1.8386

L-| TIN[ IN| LAY |NJ L(_NG |NJ RT ASC |NJ A,MTH IN| TIN[ PO CIT TIN IN| 2 LAT IN| Z LONG

• 719.42 -27.?8 75.75 320.38 95.83 24 4 9 1116.4 -26.68 67.Z_

4877.4| 20.03 2|J.IM )J4.42 89.55 14 88 16 4277,6 17.06 204.22

,442.|0 -,9.,1 55._) 120.20 _N_.ST 1 '8 3_ 1842.J -lT.98 46.81

4827.17 '1.39 192.87 $18.87 68.80 15 51 44 4027.2 |8.29 185.25

211_,.01 -33.J1 31.S4 319.58 99.03 2 41 18 1801.0 -31.51 27.68

6440.02 2S.O, iTG,8! $12.2l 65.91 16 AS 13 _40.0 11.55 169.38

NI0-¢_uR_M[ [_CUT|ON ACCURACy (:_'�lY OET[RMINATION ACCURACY

$GT 1_O8.8 _ 282.9 $83 245.0 8T 881.1SR 143.6 $$ 41_.5

NN'T -.O548 RRf -.1524 RTF .8680 CRT ,7711CR$ -.9494 CST -.9183

18,8.8 R23 .1040 R13 -.8681 kSA T95.5 NSA ]85.0 SS4 1T.5

8G1 t806.9 SGZ _82.4 THA 179.50 ELl 688.6 [LZ 148.9 4LF 16.G?

LAUNCH OAT¢ NAY Z9 1984 FLIGHT T|_ 98.00 ARRIVAL OAT[ AUG 31 1964

HELIOCENTRIC CONIC

RL 151.93 LAL -.0O

RP 108.44 LAP -2.73

RC IOT.421 &L -15.8T

PLAN_T(_(N_RIC CONIC

C3 55.611VHL ?.457

L_C_ AZNYN L_CH Y18,_

90.00 Z_ 25 14

90.00 15 18 IZ

100.00 0 55 58

ZOO.00 14 34 13

ZlO.OD l 10 l|

110,00 15 34 31

DIfF[RgNYlAL C_RgCTi_$

TO[ -.7209 TRA-I.8893 YC3 -.T437 8AU .5574

ROll -,I978 RRA -,00_8 RC3 .0944 ?AU .]0404

f0£-1.159T FNA-1.2458 FC3-t.8198 8SP 5558

80[ .7796 MA 1,1893 8C3 .?497 FSP -753

0|STANC[ 29_.578

LOt. 243.82 VL 18.545 GAL *13.50 AZL 94.18 HC4 139.D0 $144 141.67 [CC .|43DO INC 4.1608 VI 29.401

LOP 12.89 VP $9.8T| GAP 5.74 AZP 88.88 TAL 240.33 TAP 15.3l RCA 107.14 APO 1?6.10 Vl 34.94?

GP 9.14 ZAL 159.22 ZAP 125.25 ITS 5.57 ZA[ 141.89 [Y[ 181.91ZAC 86.69 [TC 276.74 CLP-129.T?

DLA 7.28 RAL 78.02 RAO 8589.0 V[L 15.305 PTH 2.43 WAP 4,787 0PA 31.88 RAP 74.28 [CC |.9151

L-| TIN[ IN| LAT |NJ L_NG IN| NT A$C IN| A_TH IN| T|leAE PO CST tim IN| 2 LAT IN| _ LONG

2685.88 -2?.81 ?4.28 320.41 96.56 24 10 10 2095.9 -26.41 65.80

4885.74 Z0.21 1|2.18 _14.82 69.14 J4 37 4? 4Z85.? 17.28 204.72

24,2._0 *29.04 58.94 320.21 97.41 1 54 21 1811.3 -27.T| 45.39

4834.58 21.51 193.14 _14.27 6_.79 15 51 18 4034.6 18.49 185.T0

1183.84 o32.91 3S.IG _|9.S$ 99.8l 2 46 35 1565.8 -$t.20 ZG.$9

4449.78 25.18 |77.18 _12.64 66.08 16 48 51 3845.8 21.13 186.?3

N|O-COURS[ [XI[CUTION ACCuRACy OPSIT O[T[_41NAT|ON ACCURACY

SGT 1917.8 N ,M.7 SG5 239.? ST TOT.3 SR 228.8 SS 41T.?

RRT -.0M2 RRIr -.1513 RTF .8693 CRT .7811 CRS -.9564 CIT -.9190

SGO 1936.6 815 .1175 RI3 -.86_4 LSA 833,3 NSA 180.0 SS4 IT.0

SGI 191?.9 $GZ 268.5 THA 17_.89 _LI T30.? [LI 158.6 ALF 14.82

LAUNCH OAT[ NAY 25 J S)_4 FLIf_'/f TJN[ |00.00 ARRIVAL OAT[ SEP 2 1954

H_LIOCENTRIC C(_I|C

RL 15|.53 LAL -.00

RP lOS.40 LAP -2.81

RC 109.741 GL -18.24

PkAN_TO_[NTRJ( CONIC

c3 94.1JO _ ?.3413

LNCH AZNTN LNCN TIN[

liD.DO 23 32 |0

_O.OO 15 15 28

100.00 1 0 40

100.00 14 3_ 35

I|O.O0 2 18 17

1|0.00 15 34 18

Oi_F[R[NT|AL COPNI[CTION8

TOE -.YJ?l T84-1.8588 TO5 -.8031 8AU .5881

RO£ -.1738 RRA -.0,11RC3 .093T FAU .I0018

F0[-!.2361FRA-I.I?,4 FC3-1.5_38 _SP 5909

BO£ .8145 HA 1.9588 BC3 .8088 FSP -7_2

0llrAm_£ _0,.578

LOt. |A3.82 VL 28.459 GAL -13.27 A,L 94.28 NLA 142.19 SI4A

LOP 2l.Ol VP _.819 GAP 4.07 A,P 88.8J TAL 239.03 TAP

GP 9.81ZAL |$8.)2 ZAP 127.87 ITS 1|.01ZAE 141.35 IT[

|40.93 £CC .24084 INC 4.262T Vl 29.402

2|.21 RCA |08.5? APO JT4.88 ¥1 34.960

183._8 ZAC 8T.13 [TC 1T8.89 CLP-I18.$1

0LA 6.78 RAL ?8.?8 R_O $5H.0 V[k |3.,5| PTH 2.42 W/P 4.885 DP4 32.AI R_P 74.T1 [CC J.8923

Lo| TIN[ IN| LAT |NJ L(:_G |NJ RT A$C |NJ AZ14TFF |NJ TIN[ POCSY T|N |NJ l LAT |NJ Z LONG

287_.48 -2?.42 ?,.85 3,0.44 9T.35 24 18 44 _0T3.5 -18.11 84.2}

4895.84 _0.45 2|_.79 $15.17 89.98 14 $? 4 4295.6 17.54 105.33

• 400.?3 -28.84 5,.3? 3EO.E2 _O.ZZ I 40 41 1800.7 -Z?.41 43.86

4|4_.8_ 2|.?9 |_3.?_ _14.?3 89.01 15 50 _9 404_.8 18.74 186.26

2|84.09 -31.87 $3.14_ 3J9.48 J00.88 Z 52 Z] 1584.1 -30.85 14.91

445_.01 25._ 177.85 313.|3 88.29 18 48 41 3853.0 2J.95 I?O.JT

N|O-COUR_[ [KI[CUTION ACCURACY ORBIT 0[T[/_I|NATION ACCURACY

8GT 20,/,5 8GR 254.3 $83 233.1 8T 754o? $R Z|3.0 SS 421.6

RRT -.0208 RRF -.1529 RTF .8897 CRT .8039 CRS -.9835 CST -.9294

_41,4 _ .I145 813 -.869T LSA 872.8 N$A 174.9 $SA ]6.4

881ZOZ?,5 $GZ 254.2 ?HA IT9.85 ILl TT4.4 ILl IZ3.S ALF J3.J_

1|T0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCN 0•T[ NJV E5 196• FLIGHT TI04( 10Z.O0 AIRIVAL 0ArE S[P • 19S4

NELZOCENTRI¢ C(_IZC

RL 15J.53 LAL -.00

RP 104.36 LaP -Z.•9

RC JJ2.0•l GL -16.4|

PL•NCTOCENTR|C CON|C

C3 3Z.J?Z VNL 7.Z71

LNCH •ZNTH LNCH TIN(

t0.00 19 99 •9

_O.00 15 |• I1

J00,00 I 4 1

100.00 I• 9_

JIO.OD Z ZZ 59

110.00 15 9• 9

DJFF[RENT_AL CCIIP_CTJCNm

T0E -.6175 TRA-Z,OZ?I TC3 -.8499 8AU .4145

ROE -.Z•43 mBA -.09}5 RC9 ,0934 FAU ,0_441

f0[-1.12£5 FRA-|.|O_ FC$-|.5796 88. m 428•

8OE .95•9 BRA 2,027• 8C3 .84P0 FSP -7|8

01STANC£ 908.558

LOL 2•9.81 VL 28.97| GAL -19+D• AZL 9•.98 HCA

LOP- Z9.28 ¥P 98.747 GAP •.39 AZP 86,99 TAL

GP 10.J8 ZAL 187,94 ZAP I_D,_D ET8 JZ,21ZAE

J45,34 S/AA |•0,18 [CC .Z9897 JNC Ao3BOS VJ 29.4DZ

Z37.69 TAP Z$.0? RCA 106.69 •1_) 173.49 V2 $4.9?$

199.9J EYE 16"_66 ZAC 97°6? [TC 276°52 CLP-131o06

DLA 6.17 RAL ?9.SS RA0 85U.9 VEL J9.200 PTH 2.4] VNP 4.9A8 DPA $9.08 RAP ?5.32 ECC 1.B701

L*| TIN( INJ LAT INJ LONG lNJ NT ASC |NJ A2NTH INJ Tit41[ PO CST TIN INJ 2 LAT INJ 2 LONG

29•S.89 -27.Z0 ?0+_ 320.•9 98+10 24 29 58 20•9+8 -25.78 82.50

420?.84 Z0.?5 2|$.58 915.79 ?0.2? I• $5 59 •30T.8 17.86 Z06.08

2977.0l -24._J 50.45 920.29 99.09 I •? 98 J???.0 -21.05 42.19

A65•,98 22.06 1_4,•S 915.26 69.$0 |5 50 11 •054.9 19.05 186.95

2|•Z.44 -92.96 32.04 91_.•4 101.60 2 54 41 |5•2.• -90.45 29.38

• •62.29 25.69 l Yi.Z5 313.68 68.56 16 •8 _ 3842°2 22.25 I?0.T•

N]0-C¢_J_&I[ [_[CU1JON ACCuRACy CRSIT OETE_41NAT|ON ACCJU_ACY

SGT 2158.9 _AI 299.8 8¢3 220.1 9T 405.• M 195.9 8S 427.6

Rift -.(]O45 R_ r -.159• RYY .8899 CRY .8229 CRS -.9108 CST -+9300

8C4 2|52.3 R_5 .|55• R13 -.8699 LSA 917.0 NSA 110.0 $S_ 15.6

$G| 2|98°9 _ 239.8 YHA 119.97 ELl 82|.6 EL2 109.2 ALF 11.51

LAtJ_CH DATE NAY 25 J_• FLIGHT TIIAE IO•.OD ARRIVAL 0ATE 4[P 6 J96•

I'_LJO¢[NTRJC CON|C DISTANCE 51•.SJ9

RL 151.59 _AL -.00 L_ 149.81 VL _.£85 OAL *12.80 AZL 9•.52 HCA

RP 106.92 LAP -2°35 LOP 92.48 VP _8.?J4 GAP 4.?0 AZP 84.1• TAL

RC 1|4.951 GL -|?.6| GP 10.89 2AL 168.27 2AP 152.55 ITS |5.42 ZA[

PLAN_TOCENTRZC CON|C

C5 51.582 VNL ?.lS_ OLA 5.50 RAL 80.•2 RA0 45_.9 VCL 19.|51 PTH

LNCH AZNTH LNCH T|I_ L-| T|N[ |NJ LAT

90.00 29 48 19 28_1,99 *28.S2

90.00 19 12 24 •929,01 21.08

100.00 1 ll 1_ 2590.85 -26.30

IDO.O0 1• 51 8 48M.19 22.A0

110.00 2 _O 19 2|18.44 -92.0•

110.00 15 93 211 4479.5_. 25._4

D;FFERENT|AL C(_WRI[CTJONS

TO£ *.6TI8 TRA-2.09_O TC] -.9253 8_J .4•19

ROE -°Z21_ RRA -.04_ RE3 ,094| FAU .0927•

F02-1,2194 FRA-I.0_ FC$-1.5965 89P (_.4_

e_E .e994 MA 2.o_95 8c9 .8_0o Fit -?01

1•8.58 SNA 139.•5 £CC .23?0T INC •.5192 vl 29.A02

238.92 TAP 24°89 RCA 106.99 APO 172.51 V2 3•o9B6

138.55 [t£ 166.?I ZAC 88.9• £TC 2T4,$5 CLP-136.50

2.40 VNP 5.056 0PA _3._ RAP 76.09 [CC 1.8469

|NJ LONG |NJ NT ASC |NJ AZNTH INJ T;_E. PO CST T;N INJ 2 LAT INJ 2 LONG

(MI.9_ 920.54 9_.15 24 92 0 Z021.• -25.38 80.59

214.54 918.38 ?0.4• 14 54 27 A923.0 18.25 20?.03

48.75 310.28 1_O.05 1 55 22 1750.6 -26.62 •0.35

1_5._6 315.86 69.6? |5 •8 5? •089.0 19.43 161.85

30.25 319.41 |02.60 9 5 41 1518.• -Z9.97 21.65

179.02 314.32 fl6.92 16 •8 0 38?•.0 22.59 111.•6

NZO-_4_ [KI[CUT|ON ACCURACY ORBIT O[T[RNINATION ACCURACY

4GT 1_50.3 SCAI 225.? 963 222.• ST 458.4 SN 17?,• 66 435.9

RRT ,0|02 _ -.1?25 RTF .8698 CRT .8428 CR$ -.8780 CST -.9308

sr_ 2281,6 RZ3 -.1814 R19 .8698 LSA 965.6 NSA 165.5 69A 1•.?

8GI 2_50.3 SG2 215.? THA .06 ELI 8?2.5 ELZ 94.0 ALr 9,99

LAUNCH DATE NAY 25 196• _L]5_! TIM[ 106.00 ANRIVAL OAT[ SiP 6 1964

N[LIOC[N?RIC CO_JC

RL I51.55 _A_ -.00

RP IOB°2B LAP -Zo2J

RC 111.646 GL -18,47

PLAN(TOCENTRIC CONJC

C5 50.3TE VNL ?.0_?

LNCN AZNTH Lk_H T|N_ _°1 TiME |NJ LA1

_0.00 0 1 •9 2590.•2 °24.56

_O.00 19 9 53 4942°J? 2J.5|

100.00 I 15 ZZ Z910.93 °27.95

100.00 14 29 _ 4_6._0 22°82

I10.00 Z 38 •1 Z0#1.48 o91.62

110.00 15 32 12 4•89.11 28.94

o[FrER[NTIAL CORRECTIONS

TOE °.8_O7 TRA-2.1552 TC9 -.9959 BAU .6668

ROlE -.1_44 RRA -.0545 RE3 °O_SZ _AU .08_

FOE-I.20S? PlA -.9679 FC9-1.5266 8SP ?008

OOE .9508 8RA 2.15(10 8¢9 ._899 rSP °678

0|STA_[ 320.469

LOL 245.82 VL 28.194 GA_ -|2.55 AZL 9•.69 KA 151.1T SMA

LOP 95.81 vP 98.661 GAP a.9_ AZP 85+87 ?AL 234.9| TAP

GP 11.78 ZAL 155.08 ZAP 134.55 EY$ 15.91 2AE 157,24 ETE

|58.12 ECC .2352Y _NC •.6858 Vl Z9.•OZ

26.88 RCA 106.08 A_) ]?].35 V2 3•.999

165.55 ZAC 89.14 ETC 2T6.16 CLP-165.16

0LA 4.70 RAL 81._0 RA0 65_.9 ¥[L 15.|05 PTH 2.59 VHP 5.129 0PA 54,92 RAP 71.00 ECC 1.8190

INJ LONG INJ RT A$C |NJ AZNTH JNJ ,]N[

64.?$ 320.61 IO0.19 0 •5 0

215.80 317,0T 71.12 1• 32 15

• 8.62 320.33 101.11 Z • 3

196.59 316.57 TO.IS 15 47 6

28.16 319.39 I06.71 3 13 $Z

180.01 915.07 6?.39 16 4T 1

MI0-C(3r_J_E [XI[CUT|ON ACCURACY

Sit _359.? SiR _12.5 SG3 216.1

• q'T .0230 Rm r -.1999 RT_ .8691

918 2369.2 1_3 -.2141 R13 .8690

GOt 2359.? SGZ 21Z.• ?_A .12

POESY TIN INJ 2 LAT JNJ Z LONG

|_90.4 -24.81 58.46

• 342.2 18.13 108._Z

!Y20.9 -16.11 36.29

4086.9 19,91 188.9•

1491.5 -zg.41 19.75

3469.1 13.05 ITZ.•O

ORBIT OET[RN|NAT_ON ACCURACY

ST g16.8 SN 157.6 S6 4••.T

CRT .8662 CR6 -.9852 CS? -.9911

LSA I018.2 NSA 161.6 SSA 13.6

ELI 921.0 EL_ 77.9 ALF 8.53

LAUNCN 0AIE MAY 25 19_4 IrI.IGHT TIN[. 108.00 ARRIVA_ DATE S[P |0 196•

HELI_[NTRIC CONIC

RL 151.55 LAL -.00

RP JOUI.24 LAP -_.07

RC 118.999 Gk -19.49

PLAN(T(XENTR|C C_q|C

C9 49.2T8 VHL 7.0_0

LNCN AZNIH LN_N T|N( _-J Y|_ |NJ LAT

_13.00 0 12 •? 2554.84 o24.11

_O.O0 19 6 23 41HIS.?p ZZ.OA

10(1.O0 1 35 52 +£81.15 +2?.44

lOO.OO 14 25 39 47J0.03 2_.34

110.00 2 AS 8 L_O._ -$t.J0

110.00 15 30 19 4908.9• _9,88

OIFrEiI_NTIAL CORRt[CT[ON4

TOE °.9_6 TWA-2°21_) TC3-1.0•32 8AU .8916

ROE -.14S£ RRA -.0?1£ RC9 .097? FAU .08_101

FOE-1.2089 FRA -.9030 ?C9-1.4936 SiP 7382

#o£ 1.0191 IMA t.214| 8C9 1.0497 rip -461

O|iTANC[ 526.39|

LOL 219,42 Vk 28.101 GA_ -12.30 AZL 94.89 HCA 154.97 SNA

LG_' _.87 VP _8.808 GAP 5.27 AZP 85.5? TAL 293.•6 TAP

GP 12.91ZAL 159,?A ZAP 1_.38 ET6 I?._ ZAE 155.94 ET£

137,99 [CC .25955 INC 4.0916 Vl 29.40Z

Zi.4d RCA |05.76 AP_ 170.22 v2 35.012

169.14 ZAC 90.17 ETC 2?5.94 CLP-131.9•

OLA 3,?4 RAL 82.24 RAO 85_J.0 VI[L 13.063 PTH 2.38 VHP S.230 OPA 36.19 RAP 76.03 ECC 1.8110

INJ ¢_N_ ZNJ RT ASC ZNJ AZNTH ZNJ 1114(

44._ 520.71 101.57 0 55 21

2|7,AJ 317.KI 7],?8 JA 29 10

• 4.19 320.59 102.51 2 15 59

]_.05 3]7,42 70.?9 15 44 29

28.01 3|9,36 104.95 9 21 Zg

181.39 3JS.97 611.01 16 45 22

_Z0-C(XWS( (_'CuTI_,_ ACCURACY

SGT 24?].2 S_ _)o9 SG3 2|0°|

24?9.4 R23 -.2539 R|3 .8686

8_1 2•71.2 $;Z 2_0.9 THA .I•

POCS? T/N |NJ 2 LA? INJ 2 LON&

195a.9 -Z•.Z8 56.05

4366.8 |9._4 209.17

1686.9 -15.•9 35.95

• 110.0 20.51 190.•0

1•60.? -28,7• 17.61

9908.9 19.63 IT3.iS

OROIT OET(RNINATZON ACCUR•CY

SY 94|.6 _R 136,0 S$ •57._

CRT .8938 CRS -.9915 CST -.933•

LSA 1079o8 NSA J58,9 SSA ]Z,2

ELI 999.1 EL2 GO.5 ALF ?.09

2J?I



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 19641

LAUNCH 04T[ NAy Z5 1P64 FL|(A_Y Till( 110.00 4RR|VAL OAT( $(P J_ l/R4

MELZ_CCNTRZC COeAIC 0|STA_( 352.304

RL 1$1.55 LAL -.00 L(_. 243,|2 VL 2|,015 GAL *IZ,0| AZL 25,25 HCA 158,18 SNA [57,28 (CC .|3114 ZNC 5.15|1 VI |9.402

RP 108,|9 LAP -I.9| LOP 42.08 VP _.5S5 GAP 5.54 A2P 85.2| TAL 251.19 TAP 50.16 RC4 i08,44 Af_ 169.12 V2 35.026

NC 12|.214 GL -20,73 GP 14.39 ZAL |52._0 ZAP 137.89 (T$ 1_.98 ZA[ 154.60 [7( 162,4_ ZAC gl,YO [TC 275.71 CLP-139.99

PLAN_TOC[NTNIC C(_J]C

C3 48.356 VHL 6.954 DLA 2.55 RAL 85,23 RA0 8518,8 V[L |3.028 PTN 2,38 VHP 5,342 DPA 37,8| RAP 79.16 ECC |,7958

LNCH AZ_YH LNCH TIN( L-J Y_I,_ |NJ LAT |NJ LONG |NJ R? ASC |NJ AZNTH |NJ TIN( PO CSY YIM INJ Z LAT |NJ 2 LONG

90,00 0 25 58 2513.09 -25.51 II._l 320.84 102.72 l ? 31 1915.1 -23.5! 55.21

90.00 J) I 28 499J,|2 22.71 219.54 3|8.94 72.62 14 24 4? 4399,1 20.]Z 211.82

JO0,O0 I 48 JO 2248.89 -24.85 4J,M 320,50 |03.e? 2 25 3? |646.9 -24.70 35.24

lO0,O0 14 21 57 4740.58 24,0J _O,07 3J8,48 71.64 15 40 38 4_40,6 21.28 ]92,54

||0.00 2 59 8 Z024.78 +_O.44 23.42 3|9.40 |06,35 3 32 53 1424.8 -27.90 15.15

||0,00 15 27 8 4535.45 Z?,SZ |83.|0 317,08 _.87 |8 42 d4 5935,5 24,40 i?5,35

O|FF(R(NTIAL C(_[CY[_N_I N|0*COI_4[ (X(CUT|CN ACCUrACy (_8[T 0(T[R1MZNATION ACCURACY

TO(-1,0814 TRA-Z.2??5 TC5-1.1019 8_J ,?iS4 $GT 218_.8 _dl 192.8 SG3 _3.8 ST 1055.3 N |12.3 93 4?4.5

ROE -.13_14_ RRA -.0848 RC3 .|0|8 FAU ,08|09 RRT .0254 _ -.2787 RTW .8_$ CRT .9270 CRS -.9952 C)T -.9360

FO[-I.2114 fRA o.840| FC3-1.4518 ASP ?758 6Ga 2StO.0 R23 *.3010 R13 .8183 LSA 115|,6 XSA 15Y.5 $SA 10.$

80£ 1.089? BRA 2.ZTSS 8C_ |.|D6S F6P -_4 S_e| 2582.8 SG2 |g2.S THA .11 ELi 1060.4 EL| 4].9 ALF 5.64

LAI,)NCH DAtE NAY 25 ||Hb4 FL|GH? T|lti_ |J2.D0 ARRIVAL DATE SEP 14 1964

_'_LJO¢(NYRJC CON/C

RP 10_.15 LAP -1.75

RC 123.489 GL -_.30

PLAI_TOC(NYR_C CONIC

C3 A?.?O? VH£ 6.907

_N_H AZMYN LN_H T;I_

• 0.00 0 4| ||

90.00 _ 54 £5

100.O0 2 3 0

I00.O0 IA 15 |7

110.00 5 I_ 81

llO.O0 15 21

OIl?ARC( 338.EO3

bOt. 243,8£ VL 27.926 GAL -l|.?Y AZL 85.50 HCM 181.38 _44 136.57 (CC °23042 |NC 5.5001 vl 29.402

LOP 45.28 VP ._,_OZ GAP $,8| A2P 84,7_ TAL 2_0.4_ TAP 31.88 RCA 105.10 APO 168,04 V| 55.059

GP 18,37 ZAL 190._ ZAP 13_.07 ETA 23.53 ZA( 155.12 [Y[ 181.32 ZAC 93,64 £TC 2?5.4? CLP-14J.95

OLA 1,0) RAL 84,,_0 RAO 85(MI,8 V_L |3.003 PTH _°_? W4P 9.471 0PA 39,94 RAP 80.14 £CC 1.7891

L-! TIN( IN| kAY IN| L_ |NJ RT ASC |NJ AZNTH |NJ Y|N[ POCSY TIN |NJ 2 LAT IN| Z LONG

Z462.51 *24.71 57,8_ _|.04 J04,29 J _2 |4 188_,5 -22.50 49.84

S042,85 Z$.S? Z_.48 $20°28 73.84 14 18 28 4442.9 21.15 214.64

2t_II.59 °24.05 341.05 320,66 105.25 2 $9 39 1598,6 -Z5.88 30.01

4712.O_ _4.88 202.85 318,85 72,87 15 34 59 4182.1 22.29 195.01

1_81.55 -28.5T 20,_H_ $18.41 107,9e 3 45 22 1381,6 °26.83 12.24

457|.J0 28,$9 185._ 318.53 1_).11 16 $8 38 5971.9 25.41 177.67

N|O-C_u_ [XI[CuT|CN AC¢I._ACY ORO|T O[T[i_4|NAT_ON ACCURACY

_T _1_82.| _ 18_.5 SG3 )9_.4 ST 1141.4 $R 88.3 81 494.9

R_T .0J07 RRF -.344) RTF .8678 CRT .9668 CR8 -.9884 CAT *.9595

_e_ _88.8 R_$ -,3538 RJ$ .8678 L$A |257.J N64 157.8 66A 8.8

$01Z_92.| 9GZ J89.5 THA °04 £L| |144.5 £L2 ZZ.O ALF 4.18

OIFFERI[N_IAL C(]_qECIION_

TO£-1.1829 TRA-_.$_HIA_ TC$-1.1508 8AU .73?2

RD£ -.D9_4 RRA -.|003 RC) .1078 FAU .D?6?4

¥0£-1.£!UI6 FRA -.?743 _C$-_.$8_5 88P 8095

80£ 1.18_9 MA _.$_18 8C3 1.1558 F)P -81T

LAt._tCH OAT( NAY 25 1964 FLIGHT TIN( 114.00 ARRIVAL 0ATE SEP 16 1964

_[LIOC[NTR;C CONIC

RL 151.53 LAL -.00

RP 10_.11 kAP -1.59

NC J25.749 6_ -24.17

PLAN_rOCgNTR|C CONIC

C) 47.931 VHL 6.894

_NCH AZNTH LNCH TIN( Lo| T|N( |NJ LAY

90,00 1 0 52 2)98.4? -23.5?

90,00 12 44 1 5104.92 24,88

100.O0 2 21 44 2137.79 -24.87

IOO.00 14 5 50 484|.04 26.00

I]O.DO 3 28 55 1927.52 -28.$8

110.00 15 15 9 4824.07 29.54

DIFFER£NT|A_ C_tRECT|_$

T0[-1.3182 YRA-2.39_3 TC3-1,J86? 8AU .757?

RO£ -.0595 RRA -.1193 RC$ .1168 FAU .0719?

FD£-J.Z?eO _RA -._1|| FC$-J.3109 8$P 8456

80£ J.)Z05 MA Z.4025 8C3 J.1924 F)P -593

D|STANC[ 544.089

_OL 243.82 VL 27.833 GAL -1|.49 AZL 95.99 PKA lt4.5_ $1_ 135.97 £CC .229D0 INC 5.9656 vl 29.402

LOP 48.49 V? 38.450 GAP 6.06 AZP 84.25 YAL 228.95 TAP 55.54 RCA JO4.?_ APO 166.99 v| _5.052

GP 19.|6 ZAL 148.15 ZAP 139.72 £T$ 27.77 ZA£ 151.34 £T£ |59.68 ZAC 96.)9 (TC 2?5.2) CLP-J43.86

OLA -1.00 RAL 85.46 RA0 6568.8 V[L |2.996 PtH Z,37 VHP 5.634 DPA 42.86 RAP 81.50 (CC 1.7822

|NJ L_NG |NJ RT ASC |NJ AZNTH |NJ t_N£ PO CST tin |NJ Z LAT |NJ 2 LONG

53.49 52|,$8 106°|7 1 40 51 1798,? -21.13 45,6_

228.66 322.13 75.66 14 9 6 4504.9 22.4? 218.69

55.88 320.98 |07.|4 2 57 22 155?.8 -22.29 26.05

Z06.87 321.75 74.?0 15 26 31 4241.0 25.64 198.86

16.60 5|9.64 109.91 4 1 2 1527.5 -25.40 6.69

189.1q3 320.55 71.97 16 32 13 4024.1 25.89 181.09

M|O-CC_J_I[ [XEC_T]ON ACCURACY CRB|T 0£TERN|NATJON ACCURACY

$G? 2803.0 8GR 195.5 $03 I88.1 ST 1249.9 SR 57.9 35 524.0

/tNY -,O2l| RRF -.423| _TF .8682 CRT .9916 CR6 -.92|4 CSY -.9448

SO8 2809.8 R23 ,4048 RJ3 -.8683 L$4 1547.1MSA ]59.5 $SA ?.O

SOl 2805.0 862 195.5 THA 179.92 [L| 1251.2 [L2 ?.5 ALF 2.63

LAUq_CH DAY( NAY Z5 19(,4 FLIG_.IT TIN( JJ6,00 ARRIVAL OAT( $£P 18 1964

I"_LIOC(NTRIC C_JC

RL |51.55 kAL -.00

Re 101.01 LAP -1.42

RC 1£I.004 OL -27.28

PLAN[T_C£NTR|C CONIC

C3 A$.277 VHL 6.646

LNCH AZNTH LN_H T|I4_

90.00 I 27 $1

gO.DO 12 2? 51

100.00 Z A? 3

|_O.O0 13 51 I

110.00 $ 5] ?

JJO.OO 15 3 £8

OISTANC( 349.86_

_Q_ 245,8_ VL Z?.747 GAL -ll.2l AZL IH_.72 HC.A 167.79 _A 155,19 ECC .22768 |NC 6.7198 VI 25.402

_OP 51.81 VP _.$97 GAP 8.31AZP 83.43 tAL 22?,40 YAP 35°19 RCA 104,41 APO 165.97 v2 $5.065

G? 23._O ZA_ 145.16 ZAP 1$9.42 £T6 33.85 ZA( 128.91 £T£ 157.32 ZAC 100.49 £TC 2?5.06 CLP-145.79

OLA -$.88 RAL 6_.78 NAO 65t_.8 V(L 15.025 PTH 2.58 VHP 5.866 DPA 47.11 RAP 82.4? ECC 1.7945

L-| TIM( |NJ bAT IN| L(_ |NJ RT A_C |NJ AZNTH |NJ T|I4[ PO C)T TIM |NJ 2 LAY IN| 2 LONG

23|$.2| -21,83 4T.83 $22.04 |08.49 2 $ 4 1?13,2 -19.11 40.22

S1_8.19 Z8.]O 235.13 324.95 78.81 13 54 29 4598.2 24.26 224,94

Z058.87 -23.|3 28.46 $21.5_ 109.48 5 Z| |9 1456.? -20.27 20.86

48_9._ 27.44 2|$._8 324.6| 77.86 15 13 |1 4330.0 25.4? 204.84

1856.07 -26.83 11.79 320.09 J|2.27 4 22 $ |258.1 -25._? 4.|4

4?03.$2 3|.08 |94.88 323,10 ?4.99 |6 2J 49 4|03°3 28.?J J86.47

(_QS|T D(T[RM_NAT|ON ACCURACY

ST 1396.0 SR 5?.8 $S 564.0

CRT .6184 CR$ -.)506 CST -.9524

L$A 1497.2 MSA 161.2 $SA 5,J

(LJ J596.Z (L2 29.7 4LF .96

01FF(R(NY|AL CCNREC?|_q8

TO£-|.5200 YRA-2.4708 fC$-I.|gSO 8AU .??58

ROI_ -.0|0| RRA -,1470 RC_ .J_t5 FAU .066|0

F0£ol.35A2 FRA *.$458 FC)*|.J853 8SP 8832

_10( I,SZ_ INIA _,4 ?49 ¢C) 1.2019 F)P -560

RI0-COuRS£ [X£CUT|CN ACCURACY

SOY 2J|S._ |M 219.2 8_3 |??.2

RRY **O_OZ _ *.495) RTF .8?03

$88 Z_23.2 R_3 ,4444 RI$ -.8?04

s01 291f.Z 88_ Z|5.8 THA I79.74

2172



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH DAT( NAY ZS 1964 rLZG_IT TIN( !18.00 ARRIVAL 0ATE $(P ZO 1904

HELIOCENTRIC CONIC

RL JSJ.53 LAL -.DO

mP 101.03 LAP -1.24

RC 130.ZA9 GL -31,74

PLAN(TOC[NTRZC CONIC

C3 51.214 VHL ?,156 0LA -8.31RAL

LNCH AZMTH LNCH Time L-I TIN( |NJ LAT

gO.D0 Z ? A? Z187.98 -lb.9!

90.00 12 D Z4 5352,¢7 Z7.?1

100.00 3 Z5 8 1938.54 -ZO.Z9

100,00 13 ZS 46 5077°55 29,14

il0.00 4 24 10 i753.$? -23.01

110,OO 14 43 11 4835.20 32.f9

0|FFER(NTIA_ C_I_CTI(_

T0¢-1./513 ?NA-t,5511 TC3-1.13#1 CAU .?150

ROE .0554 RRA -.1994 NC3 .1_85 F&U ,03?37

F02-1,4120 FNA -,57OZ FC3 -.9733 8SP 9108

BO( 1.85£1 MA Z.5e49 8C$ 1.1464 FSP -SO•

O|STANCE 355.82|

LOL Z4$.BZ VL Z?,659 GAL -|0.9! AZL 97.97 HCA l?l.O0 SI4A 104.52 (CC .22646 INC ?.06?3 Vl 29.402

LOP 54.90 vP 38.$45 GAP 6.55 AZP 82.13 TAL 225.02 TAP 36.81 RCA 104.G5 4PO 164.98 V2 35.078

GP 29.92 ZAL 140.82 ZAP J3?,25 [T8 42.38 ZA( 124.09 [TE |34.08 ZAC 107.09 [TC 273.08 CLP-147.�J

88.38 RAO 6364.9 VEL 13.13? PTH 2,40 YHP 6.2?4 0PA 53.81 RAP 82.?0 [CC ;.8429

|NJ LQNG INJ RT ASC INJ A2NTH |NJ TIN( POCST TIN INJ 2 LAY INJ 2 LONG

39.60 323.59 111.47 Z 44 13 1588.0 -15.83 32.49

244.15 329.?Z 83.90 13 29937 4?$2.0 26.5? 235.67

Z0.80 323.02 112.67 3 51 24 1338.3 -17.03 13.5S

223.72 329.54 63.01 14 50 23 44?7.5 27.86 215.15

5.15 321.32 115.20 4 53 Z4 1153.6 -20.21 357.87

204.67 3Z0.08 80.50 16 3 46 4235.3 31.33 193.84

HI0-CCUe_ (_CUTIC_d ACCURACY _BIT D(T(RNINAT|ON ACCURACY

SGT $02|,7 9GR 259.4 SG$ 160.0 ST 1607.6 SR 66.0 S$ 017.8

NRT -.O?O3 RR'F -.5245 RTF .8?53 CRT -.3416 CRS .3833 CST -,9625

S¢,8 3032,6 R_3 .4638 N15 -.8755 LSA 1715.2 NSA 168.5 SSA 3.3

_| 3021.9 S_ 258.7 THA 178.63 (L| 160?.8 (L2 62.1 ALF 178.19

LAUNCH OAT[ MAY 25 1864 FLIGHT TZN( JZ0,00 ARRIVAL DAT[ SEP 22 1864

_N[L/OCENTRIC CONJC

RL 191.93 LAL -.00

107.99 LAP -1.04

RC 132.4|4 GL -39.41

PLAIq_T_[NTN_C CONIC

C3 61.411 VHL ?,037

LNCH AZHTH LN(H TIN[

go.D0 ) 22 35

go.O0 11 4 A0

IOO.00 4 33 3

I00.00 19 $4 53

110.O0 3 Z3 ._

110.00 14 • 49

OJIYANC£ 34J.68•

LOt. 245.9• VL 27.571 GAL -!0.61 aZb 100.59 HCA 174.•0 _A

L_ 58.11 VP 311.£94 GAP 6.T9 AZP ?D.47 rA_ Z•4.21 rAP

GP 41.M ZAL 133.44 ZAP 133.82 (TS 34.?? ZA( 117.33 [T£

133.86 (CC .•2533

38.41 RCA 103.89

1_10.50 ZAC 118.85

OLA -15,97 RAL 90.77 RAO 63Q9.1VI[L 13.519 PTH 2.47 VHP 7.269 DPA 63.44

L'| T|NE |NJ LAT |NJ LONG |NJ NT ASC |NJ AZNTH |NJ TIN((: PO CST TIN

197•.31 -13.03 26.69 3•9.33 11_.35 3 53 27 13?2.3

3857.98 •?.91 •_.39 339.26 84.99 12 38 _0 505?.8

173_.48 -J4,59 9.?) 3•?o09 JJG,3B 3 4 J 1139.3

53441.93 •9,6• 243.13 339.42 94,23 14 4 ZO 4?86.8

1099.38 -I9.59 333.00 3•0.)e I19,22 3 50 3 988.4

3091.?9 34.12 224.53 339.?1 92.17 13 2? dI 4401,9

OXFF(RRNTIAL CGIIR(CT|CN8

T0(-•.5341 TRA-•.690? TC3 -.9304 9AU .7709

NO( .15OI RtQA -.3459 NO3 .1•39 FAU .04304

FO(-I.4891 FRA -.48•8 FC3 -,61_ 8SP 9_89

80[ 2.55?4 8RA •.71•8 8C$ .9_88 FSP -406

HIO-CCu#J_ £X[CUTIO_ ACCURACY

_k_T 3130.6 SGR 340,3 SG3 129.8

RRT .0718 RRIr -._0_ NTF .8023

3149.1 R23 -.4446 N13 .6919

SGI 3130,7 SG2 339,? THA .43

INC10.5780 vJ 29.402

APO 164.02 ¥2 33.09_

(TC 273.78 CLP-151.07

RAP ?9.2? [CC 2.0108

INJ 2 LAT INJ 2 LONG

-9.53 19.78

28.31 Z37,75

-10.93 1.8S

29.88 256.35

-14.33 348.Zl

34.05 213.30

ORBIT O(T(RM_NAT|ON ACCURACY

ST 1966.1SR 124.1 SS 602.1

CRT -,5345 CRS .?042 CST -.9765

LSA Z080.? MSA 174.0 SSA 1.8

[LI 1967.2 (LZ 104.8 ALF 178.06

LAUNCH OAT( NAY 25 1944 FLIGHT TIN( 122.00 ARff[VAL DATE S(P 24 19_4

HELIOCENTRIC CONIC

NL 151.53 LAL -.00

RP |07.93 LAP -._8

RC |34.708 GL -34.12

PLAN_T_(NTRIC CONIC

C3 I23.873 VNL 11.130

LNCN AZMTH LMCH TIN(

?_.87 5 55 34

103.03 0 23 16

78,97 5 55 34

103.03 9 23 1_

110,OO 8 J? J3

110.00 1_ 0 48

OZFrER(_?I_L C_R.ql[CTION8

TO[-4.�eO0 TRA-2.?AM TO3 -.3364 8Au .5572

RO£ -.7843 RRL-I.31_O RC3 .0088 FAU .0I_I3

F0(-!.3580 FNA -,3921FC3 -,1287 98P 9158

8OE 5.0•ZO 6RA 3.0•?7 6C3 .3384 FSP -ZZ?

OlSTANC[ 367.452

LOq. 243.82 VL 27.483 GAL -10.30 AZL IO0.48 _CA 1T?.36 S_A 133.21 (CC .22420 INC19.480] V] _9.402

LOP 81.33 YP _.242 GAP 7.00 AZP 70.54 TAL 222.3? TAP 39._3 RCA 10_.34 APO 163.08 V2 33.104

GP 64.41 ZAL 117.89 ZAP 114.60 (TS 60.70 ZA( 09.09 (Y[ 158.81 ZAC 141.85 (TC 283.28 CLP-164.30

OLA -)0.85 RAL 07.24 RAO 6570.3 V(L 15.659 PYH 2.?8 VHP 11,731 DPA 01.28 RAP 6.02 (CO 3.008_

L-_ TIM( INJ LAT INJ L(_ _NJ RT ASC |NJ AZNTH |NJ T|N( f_ CST TIM INJ 2 LAY |NJ 2 LONG

18eO.79 ?.00 13.16 353.84 I20,02 6 23 13 1060.8 1t.83 8.50

993.02 ?.91 323.99 353.85 120.01 g 39 49 593.0 11.85 319.23

1600.79 7.80 13.16 333.84 1•0,02 6 23 15 10150.8 11.83 8.SO

893.02 Y.91 3•S.89 353.85 120,01 9 30 49 393.0 il.05 319.23

1199.88 -4.82 333°?9 346.05 J23,91 8 3? 14 599.9 -.14 327.56

5?89.88 Z0.83 273.89 1.18 117.73 13 37 16 3100.0 24.36 260.34

NID-COt,_ [Y_U?ION ACC/,)_ACy OR�|T O(T(RNJNATJON ACCURACY

$GT 3124.0 SM 997.7 $03 76.1 ST 2600.3 SR 469,1 SS 8]5.9

RRT .9349 RAqr .8418 RTF .9377 CRY .9428 CR$ -.9030 CST -.9946

8G0 3247.? R23 -.3210 RI3 .0468 LSA 2759.6 NSA 178.0 SSA .7

SGI 3212.7 SG_ 473.] THA 13,65 (LI 2637.7 [L2 154.1ALF 9.69

LAVA¢CH DA?( NAY 25 1984 FLIGHT TIN( 124.00 ARRIVAL DATE SEP 20 ]964

H[LIOC(NTRIC CON|C

RL J5J.33 LAL -.00

RP 107.82 LAP -,1'O

RC 138.920 GL 5_.10

PLA_TO¢_NTR|C CONIC

C3 475,080 VHL •i.798

LNCN AZNTH LN(H Y1_

_O.53 10 21 37

159.43 e 3 •l

20.35 19 21 g?

138.45 • 3 •1

20.53 18 21 57

J59.43 8 3 •J

01FFEN(NT|AL CQQR(CTION8

?01[ .1188 TRA .tt0_8 TC3 -,0131 9AU .J833

ROE-?.??3• RRA-2.8_O RC3 -,1308 FAu-,O0964

F0E 1.11el FRA .5182 FC3 .0178 99P S�ZO

80( 7.7741 MA 3.DO85 8C3 .1384 rSP -100

0ZITAN([ 3?3.723

LOL •43.8• VL •7.39? GAL -J0.07 AZL 4_.]0 PICA J81.00 .q_A 13Z.38 £CC °•2452 1NC43.6924 vl ZO.4DZ

LOP 84.54 VP M.191 GAP ?.33 AZP 133.89 TA_ 221.09 TAP 42.10 RCA 102.81 APO 162.34 V2 35.116

GP ..48.9d_ ZA_ 103.04 ZAP _t)._7 [T8 Z|O.II ZA( ?8,51 (Y[ 1_.31 ZAC 24.20 [TC 303.08 CLP 118.54

OLA _.00 RAL 173,28 RAG 83?2.3 V_L •4.4•O PTH 3.32 vHP 28°781 OPA -30.30 RAP 33.33 (CC 8,8183

L-| TIN( ;NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN( I_CST TIN INJ 2 LAT [NJ 2 LONG

5039.9_ -2.M 247.43 92.40 18,02 20 43 57 4440.0 -10.26 245.56

3•75.03 -2,87 94.99 82.37 16,02 6 57 56 2673.0 -10.27 92.90

3039.99 -•.M 247.43 82.40 lB.0• 20 43 5? 4440.0 -]0.26 245.36

3275.03 -2,67 94._ 8_.$7 18,02 8 37 36 2675.0 -10.27 92.90

_039.99 -•.M 24?.43 9•.40 18.02 20 45 3? 4440.0 -10.26 '243,36

)•?3,03 -2,8? 94.99 82,37 JS,0Z 6 37 56 •673.0 -10,27 92.9_

N;D-CrOU_8_ ['JrlrCUT|(_4 ACCURACY OI_SIT O[T(RNINATION ACCURACY

8GT ??8.4 _ 3•39.Z $G3 49.8 ST 234.0 SR Z|70.6 $$ 84_.Z

RttT -.?394 RRF -.9862 RTF .8366 CRT -.459? CRS .9926 CST -,5644

SC_ 3330.9 R23 -.1378 R|3 -.9904 L�A 2330.0 XS4 227.1 SSA .3

SGI 3293.? 8G2 496.8 rNA 100.56 (LI Z]73.3 EL2 ZO?.5 4LF 92.86

2173



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964

LA_CN DATE NAY Z5 1964 fLIGHT TIl_ JZI.DO ARRIVAL DATE SEP 26 1904

HELIOCENTRIC CONIC

RL 151.55 LAL -.00

nP 107.88 LAP -,51

RC I$O.ZZO GL 31.57

PLA_£TOC(NTRIC CC_|C

C3 43.280 VNL 6.179

LNCN AZNTH LN_N TIN(

40.68 IA 53 42

139.5Z 23 54 }g

A0.48 14 53 AZ

15m.iz Z3 54

40.OR 14 53 4Z

139.32 Z) 54 )9

DIFFERI[NT|AL C(_II/fl[CTICN._

TO( Z.Oli07 TRA-I,44_I TC)-J.4184 BAU .1711

mO£ .2935 RRA .07t7 RC$ -.$115 FAU .0)411

FO( .720] FRA -.1948 FC} -.IOGS BSP lot?)

80( z.0elS MA 1.4AS8 8C$ 1.SO81 FSP -Sit

OlSTAt'_( 379.299

L04. 243.t2 VL Z?.511 GAL -9.?0 AZL 82.65 HCA 185.97 $NA 131.96 (CC .Z2310 INC 7.5506 vJ 29.40_

LOP 67.76 VP 59.I41 GAP ?.$0 aZP 97.5) TAL 219.54 TAP 41.12 RCA IOZ.S2 APO 161.40 V2 $$.129

GP -51.55 ZAL 138.29 ZAP 125.41 [T$ $01.77 ZA( 115.39 (T( 214.55 ZAC 21.61 (TC 2?9.74 CLP-159.64

DLA 54.99 RAL 91.91 RAO 15(_.6 V(L IZ.952 PTH 2,14 VHP 8.960 0PA -2?,24 RAP 92.26 (CC 1.?124

L-_ TIN( |NJ LAY |NJ LCIIG |NJ RT A$C |NJ AZNTH IN| T_Nl[ PO CST TIN ]NJ 2 LAT IN| Z LONG

A_GO.30 -25.75 218.59 544.17 39.S8 16 9 IZ 5950.5 -31.79 213.D_

2921.55 -25.74 89.8? 144.1) 59.5? 24 4) 26 2526.) -$I.76 94.10

4530.)0 -25,75 Z|8.50 144.|? )9.58 It 9 IZ )9)0.3 -31.?9 213.02

2976.)) -Z§.74 89.17 144.1S 3_.)? 24 4) 26 2126.5 -$1.?6 84.10

4510,50 -25.75 2|8.59 144,J? 59,58 J6 9 lZ 5930.5 -51.79 2I$.02

2926.)) *Z).74 89.17 $44.15 )9.97 24 45 26 2521.) -5|.76 84.10

N|0-¢Ot,I$( [Xl[CuT;(_Ai ACCURACY CWBIT DETERNINA TION ACCURACY

SIT 3434.) SG_ 41Hb.4 $85 98.2 ST 39|2.0 SR 258.) $$ 490.8

RRT .5860 R_r .|752 RTF .9017 CRT .8859 CR$ -,9616 C$T -.9781

IG8 34?0.2 R_) .4| 75 RI) .9079 LSA 1984.9 NSA 153.3 $$A 1.$

_| 1447,0 _,_ 400.8 THA 4.9| ELI 1925.6 (LZ 1tO,0 ALF 6.84

LAUNCH DATE NAY 2S 1964 FLIGHT T|NI[ |2_,00 ARRXVAL OAT( SEP )0 1964

N(LXC_[NTRIC CONIC DIS?ARC[ _5.0_

RL 151.55 LAL -.00 LQ. 245,8£ VL t?.ttS GAL -9.N AZL 8?.45 HCA |87.17 INA 151.51 [CC .Z2Z4I ZNC 2.55|8 vl 29.A02

RP 107.84 LAP -.32 L(_ ?0.88 VP _,_| GAP ?.?J AZP |Qr.55 fAL 2|?.It TAP 44.8) RCA 102.|4 APO 160.56 V2 35.140

RC |41.)It G_ |2°52 GP -15.68 ZAL |4_,|8 ZAP 159.11 (78 $15.02 2A[ 175.94 (T( _0?.15 ZAC 45.4T (TC r?Z.?5 CLP-|SG,II

PLAN[TC_[NTRIC CONZC

C$ 30.479 vNt 5.52J OLA 55.9) lAL 97.t9 RA0 ISM.Z vl[L JZ.$t5 PTH 2.72 VlAP 7.014 OPA -9.25 RAP 9t.51 [CC 1.501_

LNCN AZMTN LN_H TIM( L-J T|M_ |NJ LA? |NJ LONG ;NJ RT ASC INJ A_NTH INJ TIN( POCSY T;N INJ Z LAT]NJ Z LONG

le.t7 IS 51 49 418_.8t -tl,_ IR|.(Ni 550.)5 GO._8 J? 41 19 5569.8 -25.01 174.42

115.13 2l I A9 5109.81 -71.21 102.1] $$0.)t IO._? 22 58 39 2509.1 -25.00 91.88

8I.l? Jl 51 49 4JI_,RZ -_!._ Ill,_I 550.$_ 60._8 IT 41 19 5)89.6 -25.01 I?4.4Z

1_).t5 2£ I 49 5108.81 -21,11 101.I1 550.3_ 60.2? _ 58 3t 2509.1 -25.00 9A.ll

lI.9? IS 5J 49 4Jl_.Bt *t|.tt IRI.IH_, $30.15 60.t| J? 41 19 5569.8 -25.01 174.42

IJ5.11 2£ t a_ 3109.11 -2J.71 J0t,I| 350.3£ (SO.Z? 27 58 39 Z509.8 -25.00 94.86

OI_F£R(NTIAL C(_'iq[C?iON$ H|O-COtM_M[ [XI[CuTION ACCt_ACY ORBIT O(TERN|NATXON ACCURACY

TO( .7401 TRA-I.ISeO TC5-2.2)I ? 8AU .9)l ? 807 $528,? I0R 413,2 SO_ I)8.4 ST I051.4 _IR 146.7 $8 214.4

ROE .14041, HA -,0Jl3 iC$ -.5t?1 FAU .048t? RRT -.??09 RRF ,MOO RTF .8659 CRT .?151 CiI -,9664 CST -.9030

FOE .5225 FRA -._?13 FCI-I._4 89P 10743 _G_ 3151,_ Rt3 .4831 Ri$ .8700 LSA 1075.) N)A 129.0 $SA 6.4

liD[ .7554 MA 1,9919 8C3 2.2815 rip -A38 SGI 3544.8 6G_ 2_3.5 TNA 5.82 ELI 1057.4 EL2 93°8 ALF 6.15

LAUNCH OAT( MAY Z5 1984 fLIGHT TIN( 130.00 ARRIVAL DATE C_T 2 1964

H(LIOC[NITRI( CONIC

RL 15J.51 LAL -.O0

RP 107.|| LAP -.15

RC 143.479 GL 3.82

PLAN(TOCENTR_C C_IC

C3 ZY.TZ5 VNL 5.215

LNCH AZMTH LNCN TIN(

90.00 Z0 _ II

90.00 18 I 39

|OO.OO 22 55 )

JOO.OO IR 55 55

l|O.O0 O 42 21

liD.DO 19 9 )5

DIFFERENTIAL C(:WmECTIONI

TOE .258t 7RA-I.6911 TC)-2.5513 8AU .8519

RO£ .0590 PRA -.04|1 PC5 -.)(_2 FAU .05554

FO[ .0715 FPA -.Z?tl FC5-1.6718 BSP |1221

80( .Z?Z? BRA |,9920 8C5 2.9818 F)P -49I

DIITANC( 190.|91

L(_. ZAI.12 YL Z?,14I GAL -9.03 AZL 89.29 HCA 190.58 )HA 110.76 [CC .22190 INC .7064 vl 29.402

LOP 14.20 VP $8.041 GAP ?.91 AZP _0.?0 TA_ Z15.97 TAP 41.3S RCA 10|.Y4 APO |59,17 V2 $S.15Z

GP -24,2t ZAL 150.11 ZAP 141.Gi (T$ 520.79 2AE 129.71 ETE 200.45 ZAC 52.94 ETC 271.99 CLP-155.94

OLA Z?.01RAL 93.64 PAD 656_.1 V(L 12.211 PTN Z.I9 VHP 1.54| DPA .|9 RAP 98.86 (CC 1.4563

L-I T_N( IN| LAT IN| LONG IN| RT ASC IN| AZNTH |NJ TIN( PO CST T_N IN| Z LAT IN| 2 LONG

1570o01 -21.28 |Z2.40 579,75 75.41 21 55 26 27?0.0 -25.$$ 114.33

31t2.25 -lO.t4 152.91 524.57 61,10 19 15 1 5262.2 -J4,lO 145.94

2991,17 -21._ 95.94 530.?I 75,84 Z3 25 0 2591.6 -26.29 6?.$4

)710.72 -?.59 |40,|6 322.94 I|.00 |9 57 24 5110.7 -11.40 131.45

2610.49 -32.99 fAl.15 $12._0 )0.49 1 25 56 Z0|0.5 -53.95 59.04

$619.76 *2.05 155.64 319.52 55.9? 20 9 45 5069.8 -6.49 127.40

N|O-CO4)RS( (XI[CuTION ACCURACY O_BIT D(T(RNINATION ACCUPACY

)IT 1619.1 SIR 393.9 SG) 155.0 ST 7_6.4 SR 95.4 SS 78.1

R_T .8159 Rf_ .9792 RTF .8550 CPT ,_098 CRS -.7130 CST -.921D

SG_ 161_D.4 R_3 .A823 R13 .9577 LSA 791.2 M)A 84.9 SSA 2D,1

551 5153.4 6GZ 2t6.9 THA 5.g? EL| ?87.9 ELI 81.9 ALr 3.58

LAONCH DATE NAY zg I9t4 _L_rv_T T_N( |)_.OO ARRZVAL OAT( OCT 4 1964

H_L/OCENTRIC CONIC

RL 151.55 LAL -.DO

RP 107.77 LAP .It

RC J45.t51 GL -|.40

PLAN(YOC(N?RIC CON|C

C$ 26.590 VHL 5.154

LNCH AZNTN LNCH 7|VI_

90.00 22 15 42

90.00 |l 45 3R

100.00 23 52 3t

)DO.DO 17 4R 45

||0.OO I 57 I

lIO.O0 IS 25 3?

DI??(R(NTIAL C_III_[CT|ONS

TO( .0059 TRA-2.O_ TC3-2,74R0 8AU ._?S_

RD( .0744 RRA -.0A89 R¢$ ".)£gl FAU .05451

rO( -.0830 FRA -.2512 FCG-J.?9_J BSP IISZ6

80( ,0747 BPA 2.0404 BC5 2.?t72 ?SP -5]0

OJ$TANC( 391.6_8

LOL 243.82 VL 27.0)8 GAL *8.M AZL gO,t? KA l�).ll MA 130.18 (CC ,Z_IGA INC ,2114 vl 29.402

LOP 77.43 vP 37,99_ GAP 8.14 AZP 89.74 ?AL 2|4.26 TAP 4?.87 RCA 101.34 APO 159.02 v2 15.165

GP -18.75 ZAL 148.85 ZAP 150.49 (T5)28.44 ZA[ 131.2) [T( 195.90 ZAC 58.55 (TC 2?1.00 CLP-156.?7

OLA _1.95 RAL 9_.)3 RA0 tSM.I VI[L IZ.IS5 PTH 2.18 VHP 1.401 0PA S.t9 RAP I0|.I# Le_C 1.4138

L-J TIN( |NJ LAT |NJ LCNG |NJ RT A$C |NJ AZNTH ;NJ T|14( PO CST T|M IN| 2 _A T IN| Z LONG

5045.52 -27.70 99.73 37_,90 81.88 2) I 27 2445.5 *26.86 91.11

4181.14 -J.Z'O 149.84 3tl.S2 11.71 |7 5) ]9 3561.6 -4.97 1t3.19

2?)5,07 *29.S? 75._4 130.10 83,38 2A 58 9 2J35.1 -29,8J 68.15

5949,52 .44 IS3.35 320.61 60,I! 18 55 34 $349,3 -3,54 |46,80

24|I.ZI -14.17 55._9 530.$t 89.19 Z I? Z? 1819.5 -3).9| 44.06

3831,89 4.35 142.$1 318.17 34.06 19 29 13 5Z$t.6 -.13 |36.|S

N/D-COU_[ £X[CUY/ON ACCURACY O_BJT O(T[RNJNATION ACCURACY

SGY )?39,# SGII )4_.0 $G3 181.1 ST ?al.2 SR 8g.5 SS 77.9

RRY .8377 RRtr ,9)02 RTF .9499 CRT .2_19 CR6 .4101 C$T -.6782

SG8 )751.| RZ) .4490 RI) .8517 LSA ?4).5 M)A 97.9 $6A 24.9

$G| 375].] $82 192.7 THA 4.41 ELI 741.4 EL2 85.Z ALF 1.52

ZJ?4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

L_uNCN OAT[ NAY Z$ 1964 FL_C,.HT Yl/4[ I36.00 _RRI¥4L OAT[ O(T 6 3964

N(LIOC[NTRIC CONIC

NL 151.53 LAL -.00

R? lOP.P4 LAP .Z5

RC J47.77J GL -4.36

PLAN_TOC(NTRIC CONIC

C3 85.308 VHL $.031

LNCH AZNTH LNCH TIN(

PO.O0 13 0 45

90,00 IS 11 33

1OO.00 0 3P IT

100.00 IP Zl 34

J10.O0 Z I0 8

J;O.OO l• 5 ZZ

0ZFF(R[NTIAL C_ll_CT|CIq,q

TO( -.IIS9 YRA-Z.0JI4 TCl-Z.8200 6AU .9931

ROE .OTJ] RRA -.0310 RC$ -.3014 KAU .0558P

rO( -.1•13 FRA -.8|4f FC$-t.•4Zt eJP t183•

• O[ .1344 MA I,O_._O 8C3 8oJ358 FSP -JiZ

01$TANC( 40_.496

LO¢. Z43.•Z VL 26.JP6 GAL -0.33 AZL 90.18 _A 196.83 SNA lZg.6I (CC .ZZI3Z INC .•??1 vl Zg.*0Z

4OO •0.65 vP $?.843 GAP 8.$5 AZP 88.16 PAL Z12.55 YdP 49.38 RCA 100.85 APO |58.50 VZ 59.1?5

GP -IS.IS ZAL JAe.9J ZAP I33.Z9 £Y$ 3_k0,38 ZA[ 131o•3 IT[ 188.39 ZAC 6Z.ZZ (PC Z?0.40 CLP-157.34

OLA ]•.QZ NAL 9Q.91RAO 651_1.0 V(L 1Z.111PTN 2.IT VHP 6.3?60PA 9.19 RAP 10_.49 (CC 1.4165

L*I TIN( IN| LAT |NJ LONG ZNJ RT A$C IN| AZNTH IN| TIN( PO CST TIN IN| 8 LATINJ Z LONG

Z895.04 -28.31 •8.6) )19.48 89.40 13 48 38 2293.0 -IS.D9 ?9.97

4893.98 3,07 I??.Z3 311.33 6J.84 IT 23 ? 3694.0 -.32 130.60

8594.4Z -89,88 66._ 319.45 _.T8 I 20 51 1994.4 -29.45 57.68

4063.83 4.44 159,84 3_0.37 _.41 18 _9 _3 _46P.J .47 133.31

2304.85 -33.93 44.40 319.24 94.44 Z 48 26 1704.3 -$8,94 53.$0

3_.78 ?.l_) 147,)Z 3IJ.4A 38.83 ]9 J0 3) 3330.8 ).45 141.05

N|0-COidl_JM[ (XI[CUTIOI ACCURACY OROIY D(T(RN|NATtON ACCURACY

SGT _39.4 IGR 311.9 $G3 16Z.P ST 753.7 SR 91 .8 S$ I15._

RRT ,8303 RRt r .t836 RTF .84•4 CRT -.019_ CR$ .7914 CST -.SAPS

$68 _d93.0 825 .3835 R13 .8437 LSA 369.1 NSA 135.6 SSA 81.O

SGI _$48.J _ tY�.3 THA 4°00 [LJ PS3.? [L8 9J._ ALF 179.66

LAUNCH 0ATE MAY 83 194_4 FI..IG_T TIN( 136.00 ARRIVAL OAT( OCT 8 1964

_£LJOC£NYRIC C_IC

RL 151.93 LAL -.00

R? IO?*PI LAP .44

RC 149;909 GL -?.01

PLAfV£TOC.[NTRIC C_IC

¢$ 84.350 VXL 4,959

LMCI,! AZMTN LNCH TIN(

90.OO 83 31 49

90.00 15 33 4P

100.00 i • 9

IDO.O0 IT 8 5

1]0.00 Z 34 _S

|10.00 IT 94 IT

O/8_ANC[ aOS.2NI

L(_, 843.9_ VL _9.884 GAL -P,87 AZL 91._0 HCA _I0.06 SNA 129.06 (CC ._184

L(_ 8).8_ VP 37.885 GAP 8,5? AZP _.?8 TAL Zl0.JZ TAP 50.88 RCA 100.31

GP -IZ._41ZAL 144.90 ZAP 155.4| [T$ _33._0 ZA( 13_.13 [T( 190.60 ZAC At.80

DLA 18.18 RAL 98.58 RAD 45(!_.0 V[L lZ.O?Z PTH 2.I8 VNP 6.399 OPA 11.38

L-| TZl4[ IN| LAT |NJ L_G |NJ RT ASC JNJ AZIATH IN| T|l,q[ PO CST TIN

87110,99 -_8.16 81.14 3_.)$ 93.15 _4 18 ZO 2190.6

4_PT. 48 3.T4 181.11 381.9| iZ.28 IT 8 44 3?PP.5

2489.09 -L_,98 98.39 319.22 94.49 I 47 43 ]899.1

4144.1? 8.9_ 1_4,07 3_1.28 &0.88 19 15 9 3544.Z

Z_.88 -35.3_ 3_.13 3_8.Y4 99.11 $ II Z9 1618.9

3993.17 10._ 150.67 3lt._? 3?.Z0 19 0 50 3393.2

D/_FSR[NYIAL CORRI[CPION•

t0( -.8788 TRA-£.0418 TC$-3,0936 BAU 1.01_O

RO( .0999 RRA -.0505 RC$ -.2903 FAU ,05Z7'0

F0( -.8499 FRA -.IP?3 FC3-1.8735 86_ lZlll

_0¢ .8•13 IW_ 2.04£2 6C$ $.109• r$_ -31_

H|O-COURJ£ £_CUY/_N _CCURACY

S_T 3940.1 Sr_ $0t),B $63 162,J

RRT .8|43 _ .9799 RTF .8446

SO8 395_.3 NZ3 ._9_ RI3 .8456

SOl 3948.2 $62 1_9.4 THA 3.6P

INC 1,Z960 vl 89.408

APO 157.61 vZ 35.1_3

[TC _69.83 CLP-I58.75

RAP IO6,BO [CC 1,400Y

INJ 2 LATINJ Z LONG

-87.48 78.5_

1.97 175.15

-28.63 50.91

3.06 137.50

-31.84 29,11

3.81 144._5

ORBIT D(T£RNINAT/ON ACCURACY

ST 810.6 SR 101.9 $S 167.1

CRT -,_109 CR$ .8833 CST -.3901

LSA 817.1NSA 165.9 SSA 20.6

(LJ _|_.9 (L8 100.3 ALF 178.44

LAUNCN OAT( NAY _3 1964 FLICk? I'114( 1311.00 _RRIVAL OAT( OCT 10 1964

H(LIOC[N_RIC CONIC

RL 131.53 LAL -.00

RP IOP.i8 LAP .63

RC 13£.O|9 GL -•.83

PLAN[TOC[N_IC CONIC

C$ 83.433 VHL 4.941

L_N AZMTN L_ff TIM(

• 0.00 0 0 34

• D.OO 13 4_ 33

100.00 I 89 30

1_O.00 tl 39 40

110.00 8 34 44

lJO.OO |7 47 34

01STANC[ 414.0P3

LOt. 843.98 VL Z8.814 GAL -?._0 AZL 91.1H3 N(A 803.30 SNA

LOP 87.11 VP 37.947 GAP 9.79 AZP 98.33 TAL _09.09 TAP

GP -10.J? 8AL 142,78 ZAP 13P.13 [iS 335.8• ZA[ 13_._3 [?[

lZJ.5Z [CC .121_1

52.38 RCA 100.08

188.99 ZAC 66.34

OLA 14._5 RAL 100.33 RA0 6318.0 V[L 1Z.034 PTH Z.|3 VNP 6.44• DPA 13.Z2

b-1 TiN( INJ LAT |NJ LONG INJ RT ASC IMJ AZNTH INJ TIN( PC) CST TiN

2711.Y2 -83.T$ Y5,4J 319,49 95.99 O 45 45 Ill1.?

4ASP,tO P.85 |93.$J )Z2.93 62.•3 ]6 36 3Z 3•37.3

84_4.9_ -29.04 54.14 $_9.31 9?.31 _ 9 34 1624.9

4199.55 J.9Z 16P.1? $ZZ.I9 61.3_ 16 6 40 5599.3

2139.2Z -$Z.59 35._ $Z8.65 tO0.J3 3 30 42 1358.Z

4038.9t_ II._O 135.13 380.$5 3P.72 18 35 15 $439.0

01FF(R(NTIAL CGNRI[CT|ON$

TO( -.3•28 TRA-8.014Z TC3-$.Z7_Z BAU 1.03OZ

ROll .0938 _l'A -.0431 RC$ -.1149 FAU .05118

tO( -.2_•3 rRM -.13T9 _C3-1.8911 8SP 12495

• _q[ .)PSI MA 2.D14_ 8C$ _,28_3 FSP °310

#|0-COI_IIM[ E_I'CUT|(_ ACCURACY

$GT 4066.? Jrv4_ 304.7 SG3 161 .J

mlT .PgTP I_r .8_ RPF .8438

4048.2 _3 .28?8 NI3 .9439

$_1 404_,9 SC*_ J83.4 ?HA 3.41

INC 1.6024 Vi 19.40Z

APO 136.96 V_ 55.193

(PC 169.23 CLP-159.76

RAP 108.15 [CC 1.3856

INJ Z LATINJ 8 LOqG

-16.61 66.91

3.9D J?8._J

-11.75 43.3•

4.9_ 160,$5

-30.74 14.49

?.33 1_6.76

CI_81T O[T[RNINATION ACCURACY

ST 838.9 SR 117.3 66 _0|.0

CRT -.3364 CRS .9333 CST -,6858

LSA 869.6 MSA 186.1 $$A ZO.Z

(LJ 860.D [LZ 109.3 ALP 173o17

LAI.)NCN OAT[ NAY 25 |H4 IrLIG_4T TIN( 140.00 ARRIVAL OAT[ OCT 18 1964

N(LIOCfN?RIC CCWlC

RL 131.33 LAL -.00

R? 107,•3 LAP .82

RC 194.111 GL -I0,32

+LAM[TOCiNTRIC C_iq|C

C} _E.544 VffL 4.T4_

LN4_H AZNTH LN_H TIN(

gO.00 0 22 9

tKI.O0 I5 35 51

JO0.00 I A9 39

tO0.1X) ll 90 441

I10.00 $ 18 _2

I10,00 1? 44 84

OISTANC( 4|9.831

LOL 2A$.8_ YL _.735 f_L -?._ AZL 91.96 KA EOt.33 SNA

LOP 90.34 VP $7.799 GAP 9._ AZP 88.36 TA_ _03.$3 TAP

GP "9.50 ZAL lA0.eO ZAP 158.61 [TS 353.5P ZA£ 132.29 (Y[

128.00 [CC ,82133 INC 1.8380 Vl 29.402

53.87 RCA 99.64 APO 156.35 V2 35.Z02

liP.P9 ZAC 88.23 [TC 26•.71 CLP-16_.?3

0LA 12.0J _AL 102.19 RAD 8947.9 Y[L IJ.993 RTN 2.I4 Vl_P •.31! DPA 14.40

L-I T|I4( |NJ LAT |NJ LONG IN| RT A�C INJ A_ATN |NJ TiN( PO CST TIN

2145.81 -ST.I ? ?0.97 329.89 _J.31 | 6 14 ZO43.9

4484.95 9.09 187._ 925.97 83.0P |J 30 41 _J84.5

2_.37 *_11,._4 4t,ll -_8.N_ 9_.(_ 2 19 2J 1762.$

4145.05 10.23 lIH)._$ $_$.$? 91.79 19 l $2 !H_43.I

2105.19 -$I.81 29,12 $ll.l? 103.f$ 3 47 56 1303.2

40?5.20 15.21 159.14 MI.$1 _Ml.18 18 32 |9 34T5.8

OirF(RI[NPIAL CORf_C?|_I_

TO( -.4574 YRA-I.9739 P¢3-$,44_J._ BAU |,01|6

RD( ,109| RRA o.0437 'RC$ -.284| FAU .04934

FO( -,3348 FRA -,09?? FC$-I,_O_Z _•P t_81J

• 0( .4309 _R'A I.�P4t 8C3 3.4?95 _$P -30_

N|Oo¢OCMI_ (X£Q,/T|_N ACCURACY

SGT 4|$|,0 _ JO$.0 $G$ |10.3

tlRT .?$A$ _ .??90 RTF .9422

$G$ 4143.2 R_$ .2186 Rt3 .84_8

S_I 4158.4 S_Z I/_.9 _A 3.19

RAP J10,33 (CC 1.3?JO

|NJ Z LAT IN| 2 LONG

-15.34 61.19

_,40 I•|,25

-Z•.82 4J.J•

$.3J 168.96

-19.66 80.37

• .90 149.69

_8|T O_T(RNINATION ACCURACY

SY 90P,9 SR 138.9 $$ 830.1

CRT -.4POt CR$ .9591 CAT -.639?

L•A 983.4 NSA 804.6 954 Z0.5

(LI 910.1 (L2 116.9 ALr 133.99

ZIP3



JPL Tk,1 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964

LAUNCH 0ATE NAY Z5 ]964 rLI&HT TIN( IAZ.00 ARRJVAL 0iT[ O_T 14 1964

HELIOCEHTRIC COI_IC

RL 151.55 LAL -.00

RP 107.63 LAP 1.01

RC 156.197 GL -11.59

PLAN(TOCENTRIC CONIC

C3 21.686 VML 4.63?

LNCN AZHTH _NCH TIJ_

90.00 0 4l 58

90.00 13 31 29

100.00 2 0 59

I00.00 16 47 iZ

110.00 3 ZB S)

110.00 17 42 44

O|FF[R(NT|AL C(;_'R(CTIOP_

To[ *.SO?) Tm_-J.�ZSR TC3-3.e?S3 BAU 1,069|

RD[ .119e R_A -.0_7 RC) -.2976 FAu .041tOe

FOE -.$874 FRA -.0L1_2 FC)-1.9187 6_P 11247

90[ .5212 MA 1.9262 9C) ).6875 F_ o -512

O|$TANC( 425.62|

LOt. ZA1.8Z VL 26.656 GAL -6.95 AZL 92.03 HCA Z09.?? SNA IZ?.A8 (CC .Z2189 INC Z.0ZS6 vl 29,402

LOP 9).5? VP 5?.73Z GAP 9,Z| AZP 88.24 TAL Z05.38 TAP 55.35 RCA 99.19 APO 155.?? VZ 35.Z]]

GP -8.45 ZAL 158.16 Z&P 159o95 (T$ 338.85 ZA( 15Z.50 (T( 186.85 ZAC 69.50 (TC 268,15 CLP-161.?Z

OLA ||.i? RAL 104,08 RAO 656?°9 V(L 11.961 PTH Z.13 vHP 6.584 0PA 15,24 RAP 112.94 (CC 1.3569

L'| T|NC |NJ LAY ;NJ _(_lG ;NJ RT ASC IN| AZHTH |HJ T|N[ PO CST TIN JNJ Z LAT |NJ Z LONG

2587.78 -26.33 68.34 350.48 100.28 I Z5 6 1987.8 -24.84 58.28

452_,84 |O.Z9 |90,2_ 323,Z7 65.4? 16 46 35 )925.8 6.65 185.47

Z)O?,)) -27.75 45,63 5)O.ZZ 101.59 Z 47 Z5 170T.5 -25.87 57.35

4279,92 !1.40 I71,71 524,81 62.19 |7 58 3Z 56?9.5 ?.59 165.00

Z034.00 o50.95 25,53 529.$3 105.22 4 4 7 1A54.0 -Z8.59 J7.15

4103.02 14.29 158.85 525.0| 58.63 18 51 10 3505.6 10.05 150.52

M|0*_._U_ (XI[CUTI(_N ACCuRACy ORS|T D(T(RHXNATION ACCURACY

SGT 4216,) 8_ )09.3 SG) 13_.4 ST 96_.8 SR J44.1 SS _59._

RRT .7190 RRF .7286 RTF .8455 CRT -.5650 CRS .9740 C)T -.6952

$88 424?.8 RZ) .1718 RI3 .8438 LSA 983.2 NSA 217.2 SSA ZO.5

SGI 424Z.Z SGZ Z14.8 THA 3,01 [LI 965.5 (LZ 121.? ALF 174.95

LAtJNCH OAT( NAY 25 |_NJ4 IrL|_,f'r 1114[ |44.00 ARR|VAL OAT[ OCT 16 1964

I"_LIOCENTRtC COLIC

RL 151.91 LAL -.00

RP 107.e0 LAP |.|9

RC 15I.Zi) GL -IZ.?I

PLANI[TOC[NTR|¢ CCN|C

C) 20.850 YHL 4.3i7

LNCN AZNYH LNCH TIN(

90.00 | 0 56

90.00 15 f8 40

IO0.OO Z 27 8

100.O0 16 A3 10

riO.DO $ 4e 24

110,00 17 4E 2)

OIFF(R(NTI&L CORRECTIONI

TO[ -.55E6 TRA-I.8273 TC1°),RZII 9AU |,0_6

RD[ .I 51| _RA -,0Zl_l RC) -.2898 FAU .04498

FO[ -.3593 FRA .OOeO FC$*1.8827 BSP JZ?ZD

(10( .5490 MA !.8275 8C) ).8_18 FSP -445

DISTANt( A)J.)8?

LGt. Z41.R2 VL 26.578 GAL -4.41 A2L 92.|| HCA _15.01 )HA 126.98 [CC .22241 ZNC 2.1795 vl 29.402

_OP SHS._I VP _?._D3 GAP 9.42 AZP _.|? TAL Z05.81 TAP 36,82 RCA 98.?4 APO 155.ZZ VZ 55.218

GP -?.5? ZAL 136.05 ZAP 141.14 [iS )38.80 ZA( 132.30 (Y( 186.1J ZAC ?0.54 ETC Z67.58 CLP-162.67

DLA 8.83 RAL 108.|1RAO 6367,8 V(L 11.826 PTH 2.12 vHP 6.664 OPA 15.85 RAP ]15.38 (CC 1.3433

L-J TJl_ |NJ LAT JNJ LONG |NJ RY ASC ]HJ AZNTH IN| T|N( P_ CST TIM JNJ Z LAT _NJ Z LONG

25)4.42 *ZS,8) 8Z,79 ))|.2T 102.04 1 4_ |0 1914.4 -23.91 56.65

4338.S0 |1.34 182.78 328.72 6).88 16 44 39 3958.5 ?.T4 185.45

_S_.44 -27.00 4_,05 530.9? 105.3A 3 A 44 1656.A -24.09 33.88

431|.7£ 12.4| i?).56 128.17 62.38 J? 57 Z 3711.? 8.64 166.80

ZO08.39 -50.12 ZZ,Z5 530.01 106,93 4 19 52 1408.4 -27.51 1_.04

4|)Z,31 13.24 158.34 324.34 59.0) 18 51 16 3532.5 IJ.O2 JSJ.??

HI0-COU_[ (XJ[CUT|(_4 ACCurACy O_8IT 0(T[RN[NATI<_4 ACCURACY

SOT 4_47.8 $_ 31_.7 SG3 132.1 ST 971.8 SR 167.5 SS 261.3

RRT .6M4 RRtr .8719 RTF .8514 CRT -.6550 CR$ .9956 CST -.6904

$88 4239.1 R25 .1540 R15 .8318 LS_ 995.3 NSA 222.8 S)A 21.7

SGI 4252.? SGZ 25Z.5 THA Z.83 ELI 977.1 [LZ 1_8.9 ALF 175.66

LAUNCH 0AY( NAY Z5 19_4 FLIGHT TIN( 146.00 ARRIVAL DAY( OCT |6 _964

HEL|O([HTRIC C(_llC

RL 151.55 LAL -.DO

RP 1D7.5_ LAP 1.37

RC 160.314 GL -13.71

PLAN_TOCENTNIC COiq|C

C3 ZO.ORD YffL 4.481

_NCH AZHTH _NCH TIN[

90.00 1 19 29

90.00 15 Z? 3

lO0.OO Z A4 59

100.00 |S A4 15

IJO.OO 4 Z 45

1_0.00 I? 43 t

0|STANCE 417.119

LOt. Z43.8Z YL 26.303 GAL -6.OZ AZL 92,5] HCA 218.25 $HA lZ6.49 [¢C .2_511 |N( Z.5060 vl 29.402

LOP )00.05 YP 57.658 GAP 9.64 AZP 86,14 TAL |OZ.04 TAP 58.28 RCA 98,2? APO 154.71 V_ 35.226

GP -6.8? ZAL 153.65 ZAP 16Z.26 (TS 340.48 ZA[ 1_Z.}0 IT( ]85.5Z ZAC 7].45 [TC Z8?.OZ CLP-|63.60

OLA 8.57 RAL |08.2) RAG 63_7.8 V[L 11._94 PTH _.|1VHP 6.730 OPA ]6.ZZ.RAP 11T.85 [CC |.5505

L-I TII_ IN| LAT IN| L_NG JNJ RT ASC |NJ AZNTH |NJ TIN( PO CST TI_ IN| 2 LAT IN| 2 LONG

2484.24 -ZS,O? 59.51 312.23 103.82 Z 0 54 1884.2 -Z2.95 51.28

45_O.43 |Z.29 19A.I) )28.52 6A.Z9 16 45 53 3990._ 6.75 16T.Z5

2208.47 -ZR.ZO 18.71 331.91 104.93 3 21 48 1608.5 -25.89 50.6?

4141.43 15.14 |T5._8 $Z7.79 _).00 17 51 5? 5?41.5 9.61 168.48

1965.Z) -29.2_ 19.2| 310.8_ 108.57 4 53 28 1565,2 -Z6.41 11.16

4|57.45 16.|! |59.73 5ZG._| 39.4_ 16 5Z 19 $557.5 _1.9_ 155.13

N|0-COURS[ (W_Cu?ICN ACCURACY ORfl|T O[T[R14|NATI(_4 ACCURACY

SGT 4574.? )r_ $22,_ SG3 152.9 ST 1041.4 9R 180.? S6 295.3

R_T .6130 RRf' ._280 RYF .8376 CRT -.7065 CRS .989_ C)T -.7555

|G_ 43_$.3 RZ_ .|ZZZ R15 .8379 LSA 1075o0 NSA 229.5 S)A 21.8

SGI 41?$,3 $GZ 248.6 THA 2.69 [L! 1049.3 [LZ lZ?,O ALF 17Z.91

DIFFER(NTIAL CCWRECT|_S

T0( -°6065 TRA-I.?685 TC5-4.0494 9AU i.0855

RO( .1411 RRA -.DZZ? RC) -.2981 FAU ._4190

FOE -.3939 rRA .0310 FC)-i.89Z6 85P 11444

SOl .6227 8RA 1.7697 8C3 4.0802 F)P -471

LAUNCH OAT( NAY 25 1964 FL|r,_.IT T|M_ 1411.00 ARR;VAL DATE OCT ZO 1964

H[L|OCENTR|C C(_IIC

RL 151.31 L_L -.00

RP 107.90 LAP 1.34

RC 16Z.)4R GL -14.82

PLAN(YO((N?RIC CON|C

(3 |9.144 VHL 4.198

LNCH AZM?N LN_H 711_

90.00 1 3R 1

S)0.OO 19 28 _4

IO0.00 ) £ 93

1O0.00 16 44 I)

110.00 4 19 10

1|0.00 17 A4 _5

D;STANC( 442.825

L(:X. 2A),82 VL 26.AZ8 GAL -5._l AZL 92.42 _qCA 219.48 SXA

LOP |01,22 VP 37,811 GAP 9.8$ AZP 88.11 TAL t00._6 TAP

GP -8,_9 ZAL 111.12 ZAP 151.11 ETA )40._d ZA[ |32.)0 (Y(

DLA ?,54 RAL !|0.47 RAD 6587.8 VEL 11.881 PTH Z.10 W'_P 6.8410Pd 16.49

L-| T_I_ XNJ LAY IN| L_NG IN| RT A$C |NJ AZNTH IN| T_N[ PO C)T TIN

_439.99 -24.23 94,01 313.17 105,08 2 18 57 1816.0

4021.02 11.19 |95,92 3)0.07 64.71 |$ 4_ 23 40Z1.0

ZII2.ZO -23,53 )5.94 )33.03 106.38 5 )S 95 196Z.3

4388.8_ 14.21 |7_.95 329.96 63.4_ 17 91 5 )??O.O

19£).52 -Z8._9 18.35 35J.9_ 110.04 4 31 14 15Z3.9

4181.A5 16.83 161.12 )28.04 )8.83 18 34 ? 3581.5

IZ$.O_ [CC .22197 ZNC Z,4196 vl 29.4DZ

59.75 RCA 97.79 APO |54.24 v_ 55.252

!_3,05 ZAC ?Z.Z? [?C 266.46 C_P-164.51

RAP 120,35 [CC 1.3184

|NJ Z LAT |NJ 2 LONG

-21.95 48.10

9.67 189.01

-ZZ.86 27.63

10.55 170.09

-25.50 8.45

12.80 154.45

(:_q'O_T O[T[II_4_NAT|ON ACCURACY

ST 1097.3 SR 195.0 $$ 5|9.Z

CRT -.7665 CR5 .9909 CST -.7645

LSA 1155.? NSA 291,7 SSA 22.5

(Li 1107.6 [L2 J24,J ALr 17Z.]5

OIFF(R(NTJS_ CORN(CT|GNS

TO[ -._645 TRA-I.S884 TC3-4.2917 BAU 1.1140

NO( ,1485 _A -,0141 RC) -._019 _AU ,04_0

FD(°.4|2) FRA .0872 FC)-|.8923 B)P 1)T98

80[ .6812 ME 1.$868 8C) 4.50?4 f)P -471

NJ0-COI, MS£ [XI[CUTJCI_J _CCURACy

SG1 t4_$.6 SGR 53].) $G) 151.4

ART .381'0 RRf" .3838 RYF .8)89

S&8 4A77.9 R_) .|D13 R13 .8)92

8GI 44?0.0 $62 _65.9 ?HA _.54

2176



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUMCH DATE nay 25 1964 FLIGHT TIN( 150.00 ARRIVAL DATE OCT ZZ 1964

HELIOC[NTH|C CGII|C

mL 151.53 LAL -.00

RP ]07.54 LAP 1,?1

RC 164,366 GL -]5.47

PLAN_Y(;X_[NTRJC CONIC

C3 18,651 VHL 4,320

LNCH AZNTH LNCM TII,_ L-I TIME [NJ LAT

90.00 J 56 4? 2386.89 -13.38

90.00 15 Z6 26 4631,15 14.03

100,00 3 11 Z Z117.13 -14.45

]00.00 ]6 44 51 4398,1Z 15.08

IJ0.00 4 33 35 1881.16 -Z?.)O

|10.00 l? 46 16 4105.18 |/.74

olrrEREMrZ4L CQRR{CrION$

TOE -,7196 TRA-I.S6_I TC3-4.3197 BAU 1.1303

ROE ,]574 RRA -.004J RC3 -.3114 FAu ,04057

FO¢ -,4260 FRA .1056 rC3-1.8813 BSP 14060

BOC .7358 BRA 1.5698 BC3 4.5304 FSP -465

01STANCE 448.618

L(_ 143.62 VL ZS,353 GAL -3,18 4ZL 9Z.51 MCA ZZZ,73 SMA

LOP 106.53 VP 37.965 GAP 10.09 AZP 88,15 TAL 198.47 TAP

GP -5,80 ZAL 118.49 ZAP 164,31 ITS 341.21ZAE 132.3| ET£

|25,35 [CC .21500 INC Z,316] vl Z�.I0Z

61.20 RCA 97.30 APO 153.80 VZ 35.138

184,61 ZAC 73.01ETC 165.90 CLP-165,40

DLA 6.1Z RAL 112.83 RA0 6567.8 V[L 11.834 PTH 2,10 VHP 6.936 OPA 16.54 RAP 112.8Z ECC 1.30TI

INJ LONG IMJ RT ASC IHJ AZHTH ZNJ TIN[

32.83 334.70 106.44 2 36 36

197.71 332.00 63.16 16 43 37

32.49 334.34 107,76 3 36 19

178.61 331.30 63.87 17 58 IO

13.5? 333.21 111.41 5 7 18

162,49 330.02 60.29 18 56 33

M_O-COUlIS£ £vrcur_ON ACCURACY

SGT 4343.0 $GR 340.6 SG3 149.2

RRT .5587 RRlr .5418 RTF .8395

SG8 4337.7 R23 .0855 RI3 .8897

SGJ 4549.0 SGZ 282.2 THA 2.41

PO CST TIN IN] 2 LAT IN] Z LONG

1788.9 -20.91 45.04

4051.2 10.59 ]90.?I

1317.2 -21.79 24.70

3798.1 il.43 |7|,?O

1282,8 -14.15 5.82

3605.3 13.65 155.76

CRSZT OErERXiNATXON ACCUR4CY

ST 1153.3 SR 208.9 SS 340.8

CRT -.8182 CRS .9801 CST -,?902

LSA 1188.3 NSA Z$0.8 SSA 23.2

ELI 1166.0 EL2 118.8 ALF 171.48

LAUNCH 04T[ Nay 25 |964 FLIGHT 711( 132.00 ARRIVAL 04TE OCT 24 1964

Ht[LIOCENTRIC CONIC

RL 131.33 LAL -.DO

RP 10?.52 LAP 1.87

RC 168.387 GL -16.26

PLAN(TOC[NTR|C CONJC

C3 18.038 VHL 4.147

LNCH AZMTH LMCH T;1(

90.00 2 18 58

90.00 19 Z? 3

]O0.O0 3 38 35

100.00 16 46 8

110.00 4 5_ ?

110.00 17 49 3

0|STANCE 434.342

LOt. ZA3.BZ VL 28.282 GAL -4.14 AZL 92.G0 H(A 225.98 SIAA 123.10 ECC .22622

LOP 109.77 vP 37.519 GAP 10.32 AZP _14.19 TAL 196.88 TAP 62,88 RCA 96,80

GP -5.38 ZAL 125.73 ZAP 16_,27 (T$ 341.31 ZAE 1_2,35 EYE 184.28 ZAC 73.?0

INC 2.6017 vl 19.402

APO ]$3.40 v2 33,244

[TC 165.54 CLP-166.2?

OkA 4.90 RAL 113,3I RAD 8387.7 ?EL |_.BO8 PTH 2.09 V_P 7.03? DPA J6.31 RAP 125.32 ECC ],2869

L-Z TIM( IN] LAT IN] LONG IN] RT ARC _NJ AZNTH IN] TIN([ PO CST TIN IN] 2 LAT IN] Z LONG

2342.33 -22.45 49.75 336.23 107.72 2 54 58 1742,3 -19.81 42.07

4(_1J.38 J4,92 J99,33 334.J0 63.83 16 43 5 4081.S II.51 192.51

1072.74 -23.49 29,54 333.83 109.03 4 14 8 14?2.? -20.68 21.87

4428.82 J5.91 180,_10 333.52 64.38 17 59 52 3826.6 11.33 ]13.34

1842.(k0 -Ze.ZB |0.89 334.M 112.69 3 23 49 1242.6 -ZZ.97 3.30

4229,32 18.35 183.90 332.18 60.78 18 39 32 3829.3 14,32 157,12

(_QeIT DETERNINATION ACCURACY

57 1216.5 SR 211.9 $$ 363.0

CRT -.8636 CRS .9875 CST -.8157

LSA 1268.5 HSA 227.1 $SA 24.0

ELI 1231,6 ELI ]10.5 Air 170.98

DIFFERENTIAL CCRRECTIONS

YD[ -.7781 7RA-1.4884 7C3-4.7449 8Au J.I488

ROE .1643 RRA .0033 RC3 -.3|89 FAU .03889

rOE -.4390 FRA .1434 FC3-1.8861 8SP 14336

ROE .7954 8RA 1.4834 8C3 4.7338 rSP -460

NIO-CCXJRS4[ EX[CuTXoq ACCURACY

SGT 482_.9 8r.R 330.1 563 147.2

RRT .5216 RRI r .5013 RTF .8406

866 463?°2 R23 .0726 R13 .8408

SGI 4827.5 8G2 298.4 THA 2.2T

LAUNCH OITE N4Y 25 1964 FLIGHT TIM( 154.00 ARRIVAL DATE OCT 16 1964

H[LIOCENTR|C CONIC

RL 151.53 k4k -,00

IP |07,51 L4P 2.03

RC |$8,35] GL -16.9g

PLAN([TOCENTRIC CONZC

C3 17,478 VNL A.181

LNCM AZMTH LNCH 71ME

90.00 2 35 36

9O.OO 15 28 11

IO0.O0 3 38 40

]O0.DO IS 47 48

110.00 5 10 51

110,00 17 52 •

DISTANCE 480.033

LOt. 243,8Z VL 26.210 GAL -4.29 AZL 92.68 H_A _29.22 SNA 124.66 ECC .2Z763

LOP ]]3.01 VP 37.473 GAP 10.55 AZP 88.25 TAL 194.88 TAP 64.11 RCA 96.28

GP -3,03 ZAL 122.87 ZAP 166,I9 ETS 341.24 ZAE ]32.35 ETE 183,98 ZAC 74.33

OL4 3.87 R4L 117.91 RA0 6567.7 VEL 11.784 PTH 2.08 VHP 7.142 0P4 16,38

k-J TIM( IMJ LAT |NJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN

2298.65 -ZJ.4• 46,•5 337.96 108.92 3 13 $3 1696.6

4712,84 ]5,79 201.41 336.39 66.18 16 46 A4 AIIZ.8

202_.74 -22.49 26.66 337.37 1|0.23 4 52 Z9 1418,7

4433._8 16.77 J82o06 333.93 64.89 18 2 4 3856.0

IROZ.8Z -25.21 8.3(3 336.37 113.89 5 40 54 1102,8

4254.68 19.38 165.38 334.33 51.28 19 3 1 363A,7

IMC 2.6762 V] 29.402

APO 153.03 V2 35.248

ETC 264.78 CLP-167.]2

D|FF[RENTIAL CCNR[CTION$

T0E -.835• TRA-I.3830 T¢3-4.9575 8AU 1.1610

RO[ ,]•08 RRA .0161 RC3 -.3291 FAU .03713

FOE -.44#7 FRA .1833 FC3oJ.B.,_8| 8_bP 14310

BO[ .8530 MA 1.3631 8C3 4.96JJI rSP -430

N|O-C(XM'|N[ EXJ[CUTICI_I ACCURACY

SGT 4690.2 SGN 359.4 $63 144.7

RRT .4848 _ .4646 RTF ,8410

$GI) 4?04.0 R23 .0629 R13 .SAIl

SGI 4683.9 8G2 314.1 THA 2.14

RAP lZ7.8A ECC 1.2877

IN] 2 L4T IN] 2 LONG

o15.69 39.]8

12,43 194.34

-19,53 19,]]

13.25 175.04

-11.76 .84

15.40 1_8,53

Ct_IT D[TERN|NATION ACCURACY

ST 1281.6 SR 234.3 SS 383.4

CRT -,9019 CRS .9828 CST -,8383

IS4 |339,? N$A 221,0 $$4 24.9

ELI 1299.0 ELI 99.9 4LF I70.58

LAUNCH DATE NAY 13 1964 FLIC._T 711( _38._X_ ARRZVAL DATE 0(7 28 l_4

HELIOCENTRIC CONIC

RL 151.53 LAL -.00

RP 107.50 LAP 2.18

RC 170._18 GL -i?.8_

PLAN(TOC£NTRIC CONIC

C3 15.9_2 VHL 4,I_2

LNCH AZNTH LN_H TI1(

90.00 Z 39 34

• 0.00 13 Z9 44

tO0.OO 4 18 12

100.00 18 49 3?

110.00 5 28 11

110.00 17 39 3?

0ISTANC[ 469.734

LOl. _41.81 VL 18.140 GAL -3.82 AZL r_.?S H(A 23_.4 ? StAA

L_ 116.26 ve 37.428 GAP 10.79 AZP 88,33 TA_ 193.08 TAP

GP -4.72 ZAL 119.87 ZAP 187.07 [Y$ 341.03 ZAE 132.39 ETE

OLA 2.41RAL IL_O._3 RAO 6367.? VI[L 11.?8_ PTH 2.08 VHP ?.Z3Z OPA 16.18

k-| T|1( |NJ LAT IN./ LON_ IN] RT AS( IN] AZNTH |NJ T|IIIE PO CST T|M

]tit.D5 -ZO.44 43.80 339.9| 110.04 3 33 2_ 1651.1

4?43.38 18.87 2_3.3_ 338._(] 6_.77 J6 48 30 4145.4

ItNI3.0_ -21.43 23.84 339.91 111.33 4 51 27 1385.J

4488.61 17.84 183.91 338.45 65.4? 18 4 44 3886.6

1763.37 -24.10 3,77 338.28 1|5.0I 5 58 35 1163.4

418].06 ZO,24 166.93 337.0_ 61.85 19 6 38 3681.1

IZ4.Z3 [CC .Z1925 INC 2.?4?7 v] 29.402

63.55 RCA 93.?5 APO J51.70 V2 35.252

183.73 ZAC ?4.gB ETC 264.23 CLP-16•.95

RAP ]30.55 ECC ].Z?96

INJ 2 L4T INJ Z LONG

-17.52 36._4

13,38 ]9_.25

-18.34 16.4]

14.19 176.$3

-20.52 358._9

]6.32 J60.OZ

ORBIT DET[RN[NATION ACCURACY

ST 1358,4 SR 245.5 $$ 406,!

CRT -,9335 CRS .9770 CST -.8617

LSA 1423.8 NSA _12,9 SSA 25._

ELI J378.7 EL2 86.B ALF ]70,39

O/rr£RI_NY/AL CQQR_CT/ON8

TOE -.9003 TRA-1.2392 TC3o5,1683 BAU 1.|763

ROE .I784 RRA .0273 RC3 -.3308 FAU ,03530

FOE -.4804 _RA .EZO_ FC3-1.8088 8SP 14771

ROE .9174 (IRA 1.2335 8C3 5.]?88 rSP -443

N_O-COU_S[ £11:I_CUTf_N ACCURACY

8GT 4?_1.? SGR 3M.3 8G3 141.?

R_T .4498 _ .428_ RTF .8429

8G8 4?73.8 R23 .0540 RI3 .8_31

SG| 4?64,6 $GZ 328.9 THA 2.00

Z177



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964J

LAUNCH DATE _AV ZS 196A

HELIOCENTRIC C(_PIC

IL I)1.33 LAL -.00

mw lOT.49 LAP Z.AZ

RC ITZ.Z$3 GL -10.2T

PLAN(TOC[NTRIC CONIC

C9 IS.)R3 VNL 4.071

LNCH AZNTH LN_N TIN_

90.00 3 18 SZ

90.D0 IS 31 41

IOO.O0 4 $8 44

IO0.O0 16 SZ 30

IlO.O0 S 48 11

JJ0.O0 17 St $Z

FLIr._T rl_(: 15D.00 ARRIVAL DATE OCT )O 1964

DISTANCE 471.440

LOt. 243.8Z VL ZQ.0TO GAL -3.33 AZL 9Z.81NCA 233,71 SNA 123.81 [CC .Z)108 INC Z.Sl;) VI 29,402

LOP 119.50 vP $7.382 GAP !1.04 AZP 88.42 TAL 191.28 TAP 6T.0O RCA 9S,ZO APO 15Z.41 vZ 35.255

GP -4,45 ZAL 116,13 ZAP 187.93 ITS 340.6S ZAE 132.43 ETE 183o31ZAC ?S.$9 [TC 263.69 CLP-168.??

OLA 1.13 RAL 12).52 RAO 1537.? VEL 11.746 PTH Z.0T VNP 7.368 OPA 15.88 RAP |SZ.8? [CC 1.Z?29

L-I T|N_ INJ LAT |NJ LONG |NJ RT A$C INJ AZNTH |NJ TIME PC) CST TIN ]NJ Z LAT INJ 2 LONG

ZZOS,TZ -19.35 40,9Z 34Z,10 111,08 3 S$ 37 1605.? -16.3J 33.$6

47?9.53 17.5? ZOS,A9 341.63 67.43 16 Sl ZO 4]?9.3 14.$6 ]9_.Z8

194J.$4 -20.33 2|.09 34|.68 |12,40 5 11 S 1341.6 -17.12 13.77

4919,84 18,34 183.8_ 341.19 66,13 18 ? 49 3918.8 13.16 178.7Z

IT24,23 -22,93 S.SZ 340.42 116.06 6 16 33 1124.Z -19.Z6 356.12

4309.00 21.IS 168.63 339.8T 62.46 19 I1 2! 3709.0 17.Z? ]61.62

OIFF£R[NTIAL COPR[CTI_ NID-C(_tJR_[ [XI[CUTJON ACCURACY QR'81T D[TERNINA TICIN ACCURACY

TO[ °.9694 TRA*I.09TS 1CS-_.St26 SAU I,|912 $GT 48_9,2 6_ 3T7.2 $63 140._ ST 1_46.4 SR 2_6.0 S$ 423,8

R0£ .ISIS RRA .0_7 RC3 -.3342 F_U .03308 RRT .4154 RRF .3932 RTf .8432 CRT -.9581CRS .9TOl CST -.8830

TO[ -.4713 FRA ,2566 r¢$-1.7690 89P 15010 9Ge 4843.9 R23 .0465 R13 .8453 LSA ]316.3 NSA Z03.3 SSA 26.?

60[ .9862 MA 1.0080 8C3 S.STSO FSP -440 $61 4831,T $62 342.9 THA 1,ST ELI 14_?.1 [LZ ?Z.3 ALF 170.55

LAUNCH OAT[ MAY 23 JINX4 FLIr, AAT T|N[ 160,[_ ARRIVAL OAT[ NOV I 1964

Y_[LIO_ENTRIC CONIC

RL 191.53 LAL -.OLD

RP IO7.48 LAP 2°48

RC ITA.190 GL -18.81

PLANETOC[NTR|C CON/C

CS J6.281 VNL A.032

OISTANC£ 4TT.JJJ

LQ- 243.82 VL 26.002 GAL -2.85 AZL 92.87 ?',CA 238.96 SNA

LOP 122.73 VP 3?.33T GAP |1.19 A2P 86.SZ TAL 189.48 TAP

OP -4,2I 2AL !13,4S ZAP 108,78 ITS 340.1_ ZA[ 13_.48 ETE

OLA *.11 RAL 126.33 RAO 638?.1 V[L 11.T32 PTH Z.O? VHP

LNCN AZNTN LNCN Till| L-I TIN(: /NJ LAT

90,00 3 $8 12 2|60,11 -18.23

90.00 I5 $3 S9 AiJS. Sl 18.SO

I00.00 A 39 48 I890.$8 -19.19

I00.00 16 53 24 433_.80 It.4?

I]O.O0 e T 31 1M5.53 -21,/T

110.00 18 S _0 4338,_ 12,03

OIFF[#ENTIAL C(_R[CTIONI

TOE-1.O439 TRA *.9486 TC3-3.3339 8AU 1,2OS6

RD( .1803 RRA ,0302 RE3 -,335T FAU .032_0

FOE -,4_2T FRA .2_2_ rC3-1.719_ 86P 1_232

80[ 1.0604 BRA .9A99 8C3 5.5460 rsP -436

123.40 £C¢ .2331) /NC 2.870] Vl Z9.401

68,44 RCA 94.63 APO 152,16 VZ 35.25?

183.31ZAC 76.]8 £TC Z6_.16 CLP-169._?

7.490 OPA 15.52 RAP J35.$8 [CC 1,Z676

INJ L_G INJ RT ASC INJ A2NTN INJ TIM(: PO CST T|H iNJ Z LAT fNJ Z LO_IG

_.I0 344.32 112,03 4 14 33 l_6,O.T -15.08 30.84

Z0?,?S 344.59 68,17 16 34 14 42J_,) 13.38 200.44

18.40 344.09 113.3T 3 31 _6 ]298.6 -15.87 IJ.18

18T._ 344.11 66.86 18 II |7 $95Z.9 16.17 18D.?)

.93 $42.80 111,03 6 33 _? 10e5.6 -i?,97 )53.86

1_,44 342,88 63.J9 J9 ]6 9 3738.7 I8.28 163.34

NIO-C(_Q_ EXI[CuTJON ACCURACY aQEIT DETERMINATION ACCURACY

_GT 4893.8 SGR 385.3 SO3 138.4 ST ]543.Z SR _65.? S$ 451.9

RRT .3818 RRF ,3624 RTF ,Sat9 CRY -.9760 CRS .9612 C$? -.90ZZ

SG_ 4_08.9 R23 .0399 Ri3 .8480 LSA 16J_.J NSA ]92.9 SSA Z?.)

SGI 4896.0 SGZ 3_.9 THA 1,73 ELI 1564.8 [LZ 5?,0 ALF 170.45

LAUNCH OAT[ NAY 25 1964 FLZGNT TIN| 16Z.00 ARRIVAL DATE NOV ) 1964

H[L[O_[NTRIC CONIC DISTANCE 482.763

RL 131.53 LAL -.00 LOt. Z43.62 YL ZS.933 GAL -2.33 AZL 92.93 HCA Z4Z.Zl SNA 123.00 [CC .23542 INC Z.9Z)) vl Z�.aOZ

RP lO?.4R LAP Z._9 LOP IZA,DO VP 37.291 GAP 11,$6 AZP 88.64 TAL 16T.6T TAP 69,89 RCA 94.04 APO I31.95 vZ 35.ZS9

RC IT6,O99 GL -J9.Z9 GP -4,0O ZAL 110.04 ZAP 169._T ETS 339.41ZAE 1_Z.53 [?E 183.13 ZAC 76.7? [?C 26Z.64 CLP-ITD.)6

PLAN_TOC[NTRIC CONIC

C) 16.03i VNL 4.004 OLA -1,31RAL 129.66 RA0 6567.6 VEL I|.TZZ PTN Z.0T VNP ?,316 OPA 15.08 RAP 137.89 [CO I,Z639

LNCH AZNTN LNCN TIN( L-J TIN[ |NJ LAT INJ LONG INJ RT AS_ JNJ A2NTH INJ TIN( PO CST TIN JNJ 2 LAT INJ Z LONG

90.00 4 O 55 2116.Z0 -17.0T 33.33 347.19 112.94 4 36 |1 1516.2 -|).8I Z_.18

i)O.OO J5 36 )T 4833.5_ 19.45 210,12 347.80 6_.00 16 57 3] 4253.6 16.4Z 202.75

100,00 $ Zl )3 18SS.0T -|8.02 13.78 346,73 114.26 5 52 29 I256.1 -14.6D 8.66

IO0.OO i6 58 40 4388.93 ZO.4Z 1_0,25 347.39 6T,68 18 15 9 3989.0 17.21 182.9Z

JI0.O0 6 28 IJ ]64T,48 -Z0,57 358.62 345.43 11T,9Z 6 SS 39 I04T._ -16.68 351.67

IJ0.OO 18 8 Sl 4370.31 23,01 172.40 346.14 63,99 19 Zl Z] ST?0.3 19._2 165.Z0

DIFFERENTIAL CEdRIC?IONS N|OoCOURSI[ EXECUTION ACCURACY ORBIT O[TERNINATJON ACCURACY

YOE-l.J211 TRA -.7864 TC3-3,6730 8AU 1,2180 $GT 4_4 T,8 8GR 3_Z.8 SO3 136.1 ST 1645,l SR Z74.9 S) 473.4

ROE .1911 RNA ,08_0 RC) -.3342 FAU .OS(}(dl NIl? .3483 _ ._0T RTF .8503 CRT -.9676 CRS .95_1 CST -.9106

_O[ -.49Z0 FRA .3_O4 FCS-I,63TO 8SP 15409 _C,_ 4_63.1 R23 .0349 RI3 .8504 LSA 1?Z$.9 NSA 182.4 SSA ZB.4

B0E 1.1373 MA ,7888 8C3 5.6_28 FSP -42? SG! 4_49.3 962 S_.O THA 1.59 ELI 1667.4 [LZ 42._ ALF IT0,62

LAUNCH OAT[ NAY 25 1964 FLIGHT TIN| 18d.00 ARRIVAL OAT[ NOV _ 1964

HELIOCENTRIC CONIC OISTANC£ 488.$_9

RL 151.53 LAL -.O1[) LOL 2A3,82 VL 23.8_ GAL -|,82 AZL 92,_8 ttCA 243.48 SNA 12Z.61 [CC .23T96 INC Z.9?72 Vl 29.402

RP |07.4? LAP 2.TJ LOP 129,23 VP ST,248 GAP 11.83 AZP 8_,76 TAL 183.86 TAP 71,32 RCA 93,43 APO 151,78 VZ )S.260

RC 17T.986 GL °19.68 GP -$.81ZAL 108.52 ZAP 17_.$6 ET9 3_1.30 ZAE 132.59 ET[ 182.98 ZAC 7T,33 ETC 262.IS CLP-I?J.14

PLAN_TOC[NTRIC CONIC

C3 15.909 VHL S,_80LA -2,86 RAL 132.82 RAO 6567.8 VEL lJ.Tl? PTH 2,06 VHP 7,7_3 OPA 14,59 RAP 140.40 [CC i.2618

LNCN AZNTN LNCN YIN( Lol TIN( |NJ LAT INJ LONG INJ RT A$C |NJ AZNTN INJ TIN| PO CST TIN INJ 2 LAT INJ 2 LONG

• D.O0 4 23 58 21D72.44 -15,89 32,M 350,12 113,T5 4 58 _ 14T2.4 -12,54 Z_.60

90.00 15 39 $9 489_.?f ZO,4I 212.6T 331.2T 69,93 17 1 8 4293.8 17.49 20S.21

IDO,OO 5 43 S_ 1814.35 -18.84 IS.2) $49.6T 115o07 6 14 13 1214,3 -13.32 6.ZZ

IDO.OO IT 2 15 46£T.O_ 21._ 182,6T 350.87 68.60 18 19 22 4027.J ;0.29 189.Z4

llO.OO • 49 9 1810.30 -19,3? 338.41 348,}_ 118,73 ? 16 0 1010.3 -13,39 349.55

ll0,O0 18 13 $3 4403,91 23,99 174.51 348.66 64.89 19 26 57 3803,9 ZO.4l 167.20

DIFFERENTIAL CCRR_¢TIONS N|0-_OU_ (_[CUT|_ ACCURACY ORS|T O(T[RNINATION ACCURACY

T0[*1.2076 TRA -,8183 TC3-3,7_18 8AU 1,2314 8_T _006.3 _ $_.6 S03 134.0 ST 1760,6 SR 283.3 98 496.4

ROE .1999 RRA ,0733 RC3 -,3300 FAU .02917 R_T .3138 RRF ._995 RYF .8_38 CRT -.993_ CRS .9438 C87 -.9332

?DE -.5032 FRA .3863 FC3-1,3880 BSP J3633 $G_ $022,2 RZ3 .0298 RJ3 .8_39 LSA J842.? NSA J72.5 SSA 29.0

8OE 1.2234 EMIA .8L_08 8C3 5. T_12 FSP -423 861 _007.9 862 379.0 THA ],45 ELI J782.9 EL2 )J.8 ALF 170.91

ZlT8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19641

LAUNCH OA?£ NAY 2_ =964 rL:_Hr TI_[ 266.00 ARR|¥AL OArE NOV I =96=

HELIOCENTRIC C(_NI{

RL 1_l.53 LAL -.DO

RP |O7.47 LAP 2.82

RC 179.855 GL -19,9_

PLANETOCENTR]C EONJC

C) J5.892 YHL 3.#86

LNCH AZNTH LNCH fINE

90.00 A _ ]8

90.00 15 42 S|

100.00 • 6 59

IO0.OO ii 6 10

110.00 Y 10 42

lJO.OO |0 10 57

01rrERENr1AL C(_RR_CTION$

TOE-I.29_A TRA -.4147 TCA-5oS&S9 8AU 1.24}9

_0( .2011RRA .004T RE3 -.5224 FAU .02169

rOE -._J41 FRA .4019 FC5-I,_JO 88P 168)6

8OE 1.3140 8RA .4429 8C5 5,0_48 FSP -418

DISTANCE 494.013

_Ot 2a3,02 VL 25.003 GAL -J.Z8 AZL 93.0_ HCA ZAO.70 S_A J22.2_ [CC .24077 J_C 3.026a V| 29.602

_OP 132.50 YP 37.20l GAP 12.1| AZP 80.90 TAL 184.06 rAP 72.76 RCA 92.00 APO 151.66 V2 _5,260

GP -).6_ ZJL 10Z.86 ZAP 17L.1) _T$ 137.]7 2AE 132.66 ETE J82,83 ZAC 77.93 ETC 261.65 CLP-171,�l

OLA -d.22 RAL 1)6.30 RAD 6567.6 VEL 11.116 PTN Z.06 VHP 7._9_ DPA J4.04 RAP |42°90 ECC |,26|5

L-| T|I4_ IN| LAT IN| L(_iG |NJ RT A$C |NJ A2NTH IN| TiNE PO CST T|N IN| 2 LAY IN| Z LONG

ZOZ$.?6 -lA,?0 30.|| $_3.30 114,48 S 21 Z? 14Z9.8 -|1.27 Z}.]D

4916,06 ZJ,)7 _J_.4O _64.99 ?0,9? J? 5 7 4}16.0 JO.SB 201.84

1713,?S -l_.6_ 10.82 $52.0A 116.80 6 36 33 1113,7 -IZ.05 3.88

4667.29 2Z,36 19_.Z_ 154.61 69.63 18 _ 57 A061.3 19._8 ]8?.7Z

1614.31 -18.18 354._K) 3§1.46 119.46 ? _6 56 9?4,3 -14.|2 _41.54

4A39.50 25.D0 116.70 3S3.43 66.89 |9 32 5? 3039.5 2J.$3 J69,35

M|0-C(X/_$1[ [I_I[CuT|ON ACCURACY _6|T 0[rERN|NATiON ACCURACY

$GT _060.0 $GR 40_.6 $G_ 1_1.8 ST 1882.2 SR 29| .4 SS 51B.a

RRT .Z836 _ .2689 RTF .OS?B CRT -.9946 CRS .9143 CST -.9455

S(_ _76.Z RZ3 .DZSZ RJ3 .8_19 LSA 1966.9 HSA 163.8 SSa 29.4

$61 GJO6|._ SGZ _08._ THA 1.31 ELI 1904.4 EL2 zg.9 ALl 171.24

LAUNCH OATE NAY 29 1964 FLIGHT TIME ]M.00 ARRIVAL DATE NOV 9 J96A

H£LIQC¢NTRIC CONIC

RL 181.$3 LAL -.00

RP |DT,4B LAP Z.�Z

RC _8|.704 GL -_.10

PLAI_TO(ENTR[C CC_I|C

C_ IS.002 VHL 4.000

LN_H AZMTH L_NH_H T;l_

90.00 _ 11 40

90.00 I_ A_ Z$

|00.00 _ _0 31

100.00 17 10 Z_

=10.00 ? 32 4_

|lO.OO 10 24 aZ

0IFFERENTiAL C(_QR(CTI(_4_

TDE-Io_9B_ TRA -.2433 TC3-_.002_ BAU 1,25_9

ROE .2068 RRA .0969 RE3 -.31|9 rAU .026_5

_0[ -.52546 WRA .4_GI FC5-I,AZOI 8SP 16070

8DE |,413A BRA .2614 8C_ _.8704 rSP -416

OZST_*K:( 499.603

LOt. 243.82 VL Z5.139 GAL -.73 AZL 93.07 I,_4 251.9_ S_A

L(_P |38.?_ VP 31,_ 6AP |Z,AJ AZP _9.0_ TAL 102.2_ TAP

GP -3.S0 ZAL _9.1e ZAP 171.08 £TS 33S.97 ZA[ 13Z.73 £r£

IZ1.B6 ECC .24387 INC 3.0136 vl Z�.AOZ

1A.21RCA 9Z.|A APO 1_J.51 v2 35.259

182.?0 ZAC 10,51 ETC 261,14 CLP-1?2.6?

OLA -S.S_ RAL 139.18 RAO 6561.6 VEL 11.721PTH Z.0? VHP 8.046 DPA 13.A4 RAP |45,_8 ECC |.Z634

L-; TIIAE IN| LAT JNJ L_6 JNJ RT ASC JNJ AZNTH JNJ TIN| PO CST TJH ]NJ 2 LAT JNJ 2 L_

1911#.57 -13._Z Z?.AS 356.74 115.12 5 44 5? 1389,6 -10.03 Z0.72

49_0.39 ZZ.33 218.}0 _8.97 ?Z.II IT 9 26 4380.4 19.67 210,63

1?A4.M -16.48 8._1 356.26 116.44 $ 59 25 1134.7 -10.81 1.64

aTO_,_J _3.33 198.0| $_8.81 70.77 18 ZB 54 4J09._ 20.49 J90.37

1_$9.9_ -17.02 3_Z.31 3_4.84 IZO.IO ? $8 ZZ 9AO.O -J2.89 345.63

A417.00 ZG.OZ 1?9.ZZ 367.46 6T.01 19 39 19 3877.0 22.68 |71.65

N|0-COUR_[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

OGT _1JJ.7 $GR 4J0.8 $_3 129.6 ST ZOlO.A SR 299.J SS 540.0

RRT .Z$1Z RR!r .2316 RTr .8626 ERr -.99|8 CR$ ,gZ$1 CST -.9559

SC_AB 5128.2 223 .OZ0Z RI_ ,862? LSA 209?°0 NSA 156.4 $SA 29,4

SGJ 5|JZ.B SGZ 39_._ THA 1,16 _LJ 2DAZ,Z _L_ _7o6 ALF |?|.60

LAUNCH OAT[ NAY 25 1954 FLIGHT tiN(, l?0.00 ARRIVAL OAT[ NOV 11 1964

HEL|O_£NrRIC (_1C

RL |51._3 LAL -.00 LOt. 24].82 VL

RP 107.48 LAP 3.OZ LOP 139,00 VP

• ( 183.53_ GL -20.28 GP -_.37 ZAL

PLAN(TO_ENTRIC CC_IIC

C_ |6.Z_D YHL 4.0]|

LNCH AZNTH LNCH TJM£

90.00 5 36 22

90.00 |5 50 19

100.00 6 54 24

JO0.O0 J? |4 58

|10.00 ? 55 4

110.00 18 30 4T

0IFFERENTIAL CCI_R[CT|ON$

_D(-|.5067 TRA -.O_lY _C3-_.8382 8AU J.Z699

R0( .2J$1 RRA .1098 RE3 -.2919 r_u .OZSI9

roe -.5A19 FRA ,4689 FC3-|.])99 6OP 16551

60E 1.5217 6RA .1137 eC_ 5.8457 FSP -419

O|$TANC( 50_.167

ES.616 GAL -.15 AZL 93.12 _(A Z_5.ZO SNA 1Zl.49 [CC .247Z? INC 3.1169 Vl _9._02

31.111 GAP 12.72 AZP gg._O TAL 180.46 TAP 75.65 RCA 91.45 AP_ 151.54 VZ 35.258

99.36 ZAP I12.61 =IS 334.24 ZAE 132.80 ElE 182.5l ZAC 79,C9 [TC 260.68 {LP-|71,42

OLA -6.94 RAL 14_.$4 HAD 6567.7 V[L ll.?_"_ P_H 2.07 VNP 8.ZO? 0PA 12.19 RAP 147.86 [CC 1.2674

L-J Tilde JNJ LAT |NJ L(_qG |NJ RT AOC JNJ AZNTN IN| TAME PC) CST TJM JNJ 2 LAT JNJ 2 LONG

1949.34 -lZ.51 ZS.34 .42 119.67 6 8 52 1349.3 -8.82 18.47

5026,61 Z5.Z$ ZZl,}? 5.21 7_._8 17 14 6 A4ZA.G 20.76 215.59

1697.62 -13._4 G.34 359.9_ 111.00 ? 22 4Z 1091.6 -9.62 359.5_

A?63._6 26.29 200.93 2.06 ?Z.OZ 18 3A 12 A153,6 _l.60 |93,1_

1507.66 -15.91 350.4? 351.4? IZ0.66 8 20 |2 907.7 -I=.?Z 343.86

4518.28 27.04 181.82 1.?5 68.75 19 46 4 3916,] Z_.85 114.11

NI0-COU_SI[ [XI[CuTICN ACCURACY ORBIT DETERNINATION ACCURACY

$G? Sl7].4 $GR 4|_.Z 563 JZ8._ $f 2146.3 _R 306.4 $$ 565.0

RRT .Z_Z RRf" ,ZO?O RT_ .8109 CRT -.9862 CRS .9173 CST -.965|

SG8 5188.1RZ3 .0145 R13 .8?05 LSA ZZ$5._ _$A 150.5 $5A Z9.I

SGI 5172.3 SGZ 405.0 THA 1,02 ELI 2167.4 EL2 50.3 ALF 171.98

LAUNCH OATE NAY 25 1964 trLZG_t" fINE I?Z._O ARRIVAL OATE NOV 1_ 1964

NELI O(ENTRZC CC_IIC

RL |51.53 LAL -.00

RP IO7.49 LAP 3.10

• C 185.342 GL -20.27

PLANE TOCENTRIC CC_qlC

C) J8.849 VHL 4,0_0

LNCH AZMTH LNCH T|l, il_ L-| T_M_ [NJ LAT

90.00 6 1 II 1912.53 -II.ZO

90.00 15 5A 31 5O?A.$E 24.15

JO0.O0 ? |8 32 1683.01 -IZ.Z$

100.00 |_ 19 51 4?_g.Z? Z$.Z_

l|O.OO 8 |7 39 ]471.81 -14.01

110.00 18 51 13 4557.11 Z8.04

D|F_[R[NT|AL CC_qRECT|ON$

T0(-|,6040 TRA .185A rC$-$.?118 8AU |.Z?Z?

ROE .z215 RRA .1159 RC3 -.2190 rAU .02320

FO[ -,5422 FRA .5152 FC$-I.Z06Z BSP 16268

8D£ |.6J92 ORA ,2|86 _C3 5.718| FSP -395

01STANCE 510,703

LOt. Z_3._Z ¥L 25.6|4 _AL ,45 AZL 93.16 PKA 258.A5 _r_A

LOP 142.25 VP 37,0(N_ GAP 15,04 AZP 89,_7 TAL IT8.65 TAP

GP -3.25 ZAL 91.$3 ZAP 113.32 ITS $32.09 ZA£ 132.81 £T[

IZI.IA [CC .25J0| INC $.1630 ¥1 89.402

T?.IO RCA 90.?$ AFO 151.55 V2 $5.256

182.A7 ZAC 79.6? ETC 260.22 CLP-|7A,16

DLA

|NJ L_NG fNJ RT A$C _NJ AZNTH [NJ T/NE

_.|9 4,34 116.15 6 55 A

Z_4,_9 ?.69 74.76 |7 19 5

4.34 3,83 |17,47 7 46 15

ZO4.0Z ?.55 ?_.39 18 _9 50

548.?9 _.35 l_|,|A 8 4Z 17

19A,57 S,_9 69.60 19 $5 10

N|O-COURS_ [_[CU_ION ACCuRAC_

SGT 5|93.| 6C_ 418.9 SG5 I24.6

RRT .|963 RRf" ,1716 RTF .8690

SGB 5200.0 RZ3 .01A9 R]3 .8690

SG| 5183,? SG2 421.5 THA .81

-8.28 RAL _46,98 RAO 6_61.7 V[L 11.149 PTH Z.O? VHP 8,3?? 0PA =Z.10 RAP J50.52 ECC J.21_0

PO CST TIM |NJ 2 LAT IN| 2 L(_MG

1512.5 -?,66 16.51

A414.5 21.85 216,69

|063.0 -8.49 _57.58

4199.5 22.70 1_6,12

87?,9 -10.65 3A2,25

5957.2 25,01 176.72

ORSZT 0E_ERNZNA_1ON ACCURACY

ST 2258.0 $R 5=4.7 S$ 57_,7

CRT -.9761CRS .9044 CST -.9701

LSA 2346,0 _$A 149.| $5A 28,3

ELI 2278.9 EL2 64.9 ALF =?2.23

2119



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0A1£ NAY 25 1964 rL|GHT TIN[ 174.00 ARRIVAL OATE NOV 15 1964

HELIOCENTRJC CON|C

RL 151,55 LAL -.0O

RP 107,50 LAP 5,17

RC JBT.15Z GL -Z0.14

PLANETO(ENTR|C CON/C

C5 17.117 VHL 4.|49

LNC_ AZMTH LNCH ?;ME

90.00 e Z6 2

90.00 15 59 1

100.00 ? 42 A]

I00.00 17 ZS 3

110,00 8 40 16

110.00 J8 43 57

D|SrANC[ 516.205

COL 243.8Z VL Z5.553 GAL 1.07 AZL 95.ZJ HCA Z61.69 SNA JZO.80 ECC .Z55J0 JNC 5.Z060 VI Z9.40Z

LOP |45,50 vP 31.0Z1 GAP 15.39 AZP 89.54 TAL 176.86 rap 78,56 RCA 89._8 APO J5|,61 v2 55,253

GP -5.14 ZAL 87.67 ZAP J74.0Z ETS 5Z9.40 ZA[ 151,94 [TE |8Z.57 ZAC 80.25 [TC Z59.79 CLP-IT4.90

OLA -9.54 RAL J50.66 RA0 6567.7 V_L ||,773 PTH Z.0B VHP B.558 0PA 1J.56 RAP 152.77 [CC 1.Z855

L-J TIME XNJ LAr |NJ LONG INJ RT ASC INJ AZNTH JNJ riME PO CST TIN |NJ Z LAT IN| Z LONG

18?8.7! -10.Z6 Z1.23 8.47 116.54 6 57 21 JZ?8.T -6,61 14.45

51Z5,78 Z4,99 2Z7,96 12.58 76.24 |7 24 25 4523,8 22,86 219.94

|651.41 -1|,Z7 2.52 ?.94 1|?.8T B 9 55 103|,4 -T.45 555.81

4846.5% Z6,09 207,24 IZ.0? ?4.87 18 AS 49 4246.5 ZS.T6 199.Zl

1451,1| -13.92 547,29 6.59 1Z1,54 9 4 27 851,1 -3,64 540.80

4599.57 29.01 |B?,4B JJ.06 ?J.O? ZO 0 57 5999.4 26,15 |79.45

ORBIT OET[RNJNAT_ON ACCURACY

ST 2381.9 SR 322.5 SS 590.1

CRT -.969l CRS .8959 CS? -,9758

LSA Z470.4 MSA |48,1 $$A ZT,Z

EL| 240Z.5 EL| 78.8 ALF |?Z,S2

DIFFERENTIAL CC_RECTIONS N|D-COURS£ [XECUTIOI ACCURACY

r0E-1.7174 TRA ,4|47 TC5-5.5616 BAU 1,2815 SGT 5111.5 SGR 4Z1.6 $G3 IZZ.$

ROE ,?SO? RRA .|248 RC5 -,2589 FAU ,02188 RRT .i$4J RRF .1471 RTF .8745

FOE -.5529 FRA ,5499 fCS-l. JOOl BSP 16442 SG8 5258.) RZ) .01|8 RJ5 ,8744

BO£ 1,7328 BRA .4331 8C3 5,5676 FSP -592 SGI SZZI.7 SGZ 416.6 ?HA .?Z

LAUNCH DATE MAY Z5 1964 FLIGHT T]H[ |?6,DO ARRIVAL OAT[ NOV 17 1964

HE_|OCENTR|C CONIC O|STANC[ 511,6?0

RL |51.55 LAL -.OO LOt. 143o82 VL 25.495 GAL 1.7Z AZL 95.25 PICA 264.94 $1,1A

RP lOT.51 LAP 3.24 LOP 148.Y5 VP 36,978 GAP J3,75 AZP 89.7| TAL i75,08 TAP

RC J88.901 GL -19,9! GP -5,04 ZAL 85.85 ZAP 174.68 ITS 5Z5.99 ZAE 155,02 ETE

PLANCTOC[NTR|C CONIC

C_ |?.975 VHL 4.239 OLA -J0,?? RAL 154.36 RAO 6567.7 V(L 11.805 PTH 2,09 VHP

LNCH AZNTH LNCH TIN( L-J T|I4t[ |NJ LAT

90.00 8 50 AS 3848.38 -9,53

90.00 16 3 49 5|T4,07 Z5.76

100.OO • 6 42 1605.29 -|0,57

100,00 |? 30 55 4894.5? 26,90

i|0.O0 9 2 45 |4_?.80 -15,08

lJO.O0 18 5] 0 4642.63 29,95

D|_FERENT|AL CCWRECTJONS

TOE-J.BSIJ TRA .6GO3 TC5-5.5498 8AU J,2867

ROE .2407 RRA .1327 RC5 -.2565 FAU .02047

rOE -.5615 FRA .58#4 FC5 -,98_8 BSP J6505

BOE 1.8468 BRA .6735 BC3 5,355J rsP -384

IZO,46 £CC .25958 [NC 5,2484 v| 29,40Z

80.02 RCA 89.J9 APO 19J.75 v2 55.249

182.27 ZAC 80.84 ETC 259.58 CLP-175,E4

8.752 OPA |0.59 RAP 155,20 ECC 1,2958

|NJ LONG %NJ R? ASC ZNJ AZNTH [NJ TIME PO (ST T|N %NJ Z LAT IN| Z LONG

19.49 lZ,?9 1]6.86 ? 2| 53 1Z48.4 -5.65 |2.74

2_1.44 |7,29 77,_2 17 _0 4 4574.| 23,83 2_,50

,92 12.24 118.19 B 35 26 1005.5 -6.52 554.Z5

210.58 16.99 76.45 18 52 7 4294.4 Z4,77 _O2.45

346.00 10.64 121.87 9 26 53 827.8 -8.78 559,55

1_.5J J6,04 72,85 Z0 8 ZZ 4042,6 27.26 182.35

N|0-COUR$[ [X[CuT|(_I ACCURACY ORS|T DET[RM|NATION ACCURACY

SGT SZ4e.4 SGR 423.6 5G3 IZO.O ST 2493.4 SR 330,0 SS 602.6

RRT .1116 RRF ,1J65 RTF .8788 CRT -,9594 CR5 ,8874 CST -,9798

$G8 5165.5 225 .0091 R]5 ,878_ LS4 _581.9 NSA 149.0 SSA ¢-_-_-_-_-_-_-_-_-_.9

SGI 5246.? $G2 420.4 THA .57 ELl 25|3.4 EL| 9Z.5 4LF 172.75

LAUNCH OArE MAT 25 |964 FLIGHt TINE 178.00 ARR|VAL care NOV 19 1964

HELZOC[NTR|C CONIC

RL 15|.55 LAL -.DO LOL 243.82 Vb

RP 107.52 LAP 3.29 LOP ]SZ.OO vP

RC 190,655 G_ -29.$8 GP -2,95 ZAL

PLANI[T_ENTRIC C_[C

C5 18.940 VHL 4,]51

LNCH AZNTH _NCH TI!NI[

90.00 ? |5 6

90,OO 16 8 5?

JO0.O0 8 30 21

100.00 17 36 21

110.00 9 24 5A

110.00 l_ 58 J9

OIFFERENTIA_ CCMRECT|ON$

TO[-I.gsI? TRA .91_5 TC3-5.$D04 BAU 1.2916

ROE .ZSZB RRA .1395 RC5 -.ZIZB FAU ,DI91?

FOE -,5T08 FRA .6259 fC5 -.87_4 8SP 166_5

8DE 1.9680 BRA ,9260 BC5 5.J049 FSP -579

0|STANCE 527.092

25.4)4 GAL 2,40 AZL 95.29 HCA 268,19 SNA ]20.15 ECC .26448 ]NC 3.2903 Vl 29.402

36,951 GAP |4.|5 AZP _9.90 TAL 175,50 TAP 81.49 RCA BB,56 APO 151.9| V2 55.243

B0.03 ZAP 175.52 ITS 3Z1._9 ZA[ |35.05 [T[ 182,18 ZAC 81.45 ETC 158,98 CLP+I?6.5?

0LA -|1.95 RAL 158.05 RA0 6567.8 V[L 11.846 PTH Z,|O VHP 8.960 DPA 9,79 RAP 157,62 [CC 1.51|?

L-| T|NI[ INJ LAT |NJ LONG JEIJ RT ASC [NJ AZNTH IN| ?|ME PC) CST TIN ZNJ Z LAT JNJ 2 LONG

1821.98 -8.52 17.98 17.27 ]17,|| 7 45 Z9 1Z2Z.0 -4.81 11.25

_225.02 26,45 235.0| 22,55 ?9.49 17 56 2 4625,0 24.75 226.??

J579,13 -9,59 559,55 _6.?0 J18.4_ 8 56 4J 979.l -5,7J 352.9J

4945.10 27.63 214.01 22,09 78.|2 18 58 4_ 4345.J Z5,72 205.74

1408.38 -12.38 544.93 15,04 J22.12 9 48 2_ 808.4 -8.05 338.51

4686.62 )0,78 |95,56 2|.2] ?4.54 20 16 26 4086.6 28,3_ ]85.5_

M|O-C_,_[ [X[CU1]ON ACCURACY GIRB]T DETERN1NAT|ON ACCURACY

SGT SZ?5,Z SGR 424.6 SG3 _l?.? ST 2599.4 SR 53T.6 SS 614.O

RRT .0885 RRF ,OeSI RT_ ,8843 CRT -,9300 CRS .8804 CST -.985_

SGB 5191.3 R23 .0064 R13 ,8845 L$A 268T.8 XSA 150,9 $SA 24.4

SG| 5175.4 SG2 423,0 THA ,41 EL| 2619,1 EL| J04.6 A_P ]?2.95

LAUNCH DATE _AY 29 19_4 FLIGHT T;14[ |_O.O0 ARR|VAL 0ATE NOV Z| |964

HI[L|O(ENTRZC CONIC

R_ 15|.55 _AL -.00

RP 107.54 LAP 3.33

nC 192.3_$ _ -19.1S

PLAN_TO_ENTR|C CONIC

C5 20.145 VNL 4.488

LNCH AZNTH LNCH T|I_[

9(3.00 ? 38 55

gO.OO |e 14 22

IO0.O0 8 53 19

lO0.O0 l? AZ 2B

llO.O0 9 46 52

||O,OO 19 5 54

0ISTANCE 53_.4_?

L_. ZAS.SZ VL 25.376 GAL 5.lO AZL 93.53 _CA 27|.45 _A JJ�,BI ECC .269B4 INC 5.3320 VI 29.402

LOP ]55._5 VP 3_.B_? GAP ]4._3 AZP 90,08 TAL |71o53 TAP 82.96 RCA 87.48 APO lSZ.15 v2 55.240

GP -2.81 ZAL 76,_0 ZAP 175.92 ET$ 315.82 ZAE 153.|5 (TE |_2.09 ZAC 82.02 ETC 258.S! C_P-|?Y._O

O_A -15,0| RAL I_|.?Z RAO 65_7,8 VEL 11.896 PTH 2,11VHP 9,182 OPA 8.96 RAP 160.02 ECC 1,5315

_-; TIN( IN| LAT |NJ LON_ ZNJ RT ASC |NJ AZNTH IN| TIN| P_ CgT T|N |NJ 2 LAT IN| Z LONG

17_9,98 -7,83 I6,?Z _|,89 |J7.50 8 8 53 J200,0 -4.lJ J0.02

521_,2_ 17.05 15_,65 Z?,57 8|.2_ 17 42 18 46?6.5 25.54 230,5D

1559,31 -S,94 558.43 21.30 118.64 9 19 28 959.3 -5.05 551.81

4992.15 Ze.Z7 2|7,51 27,55 ?9.86 19 5 40 4591,2 26,58 209.15

|393.|S -1].83 344.|0 |9,5? |22.51 10 9 4_ 795.Z -7.48 537.71

473].05 51.5_ 198.89 ZG,5) 76.11 20 24 4_ 4151.1 29.32 188.59

attB]T D[T[RN|NAT|ON ACCURACY

ST 2_92.5 SR 5A5.| S$ 625,0

CRT -,9409 CRS ,8742 CST -.9861

L$A 2?80,? NSA |54.0 $$4 _,9

ELJ 2?JZ,0 EL2 116.1ALr 175,11

0IFFER[NTJA_ CCNR[CT|ON$

TO[-2.0749 TRA |.|853 TCSoA.8|0? BAU |.Z_G

ROE ,2665 RRA .1450 RC5 -,1884 rAU ,01790

rOE -.5798 rRA ._0 VC3 -.?593 8SP |6??3

BOE Z.0920 BRA |,194] BC5 4.8144 FSP -5?5

N%0-COI,MS£ £XECUT|CN ACCURACY

SGT S_98.? S_ 4_4.9 SG5 |1_.4

_T .0550 RRF ,0_5_ RTr .589G

SG8 g31_,? 225 .0045 R15 .8896

SG| 5298,? SG2 424.5 THA .2_

2180



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

LAUNCH OAT[ NAY Z5 J964 FL|GHT TIRE 182,00 ARRIVAL _AfE NOV 23 )964

HELIOCENTRIC CONIC

RL 151,55 LAL -.0O

RP 107.55 LAP 9.56

RC J94.094 GL -18.69

PLANI[T_ENTR]C CONIC

C9 21.619 YHL 4.690

LNCH AZNTH LNCH T[NE

90.00 8 1 56

90.00 16 Z0 6

100.00 9 IS 9Z

IOO.O0 l? 48 91

II0.00 10 ? Z9

110.00 19 13 43

DISTANCE 937.T86

LOt. 243.8Z VL 25.319 GAL ).84 AZL 99.)? HCA ZFA.62 SNA 119.50 ECC .Z7570 |NC 3.5?58 Vl Z�.ADZ

LOP 198.50 VP 36.841 GAP 14.96 AZP 90.Z8 TAL 169,T8 TAP 84.49 RCA 86.56 APO |52.45 VZ 55.154

GP -2.80 ZAL 72.66 ZAP 126,46 £15 )Oe.I) ZA[ |33,2| [T[ |SZ,OI ZAC 82.61 ETC 258.25 CLP-177.83

OLA -14.00 RAL 165.92 RAD 6967,9 VEL 11.958 PTH Z,13 VHP 9.42Z 0PA 8.10 RAP 16Z.40 [CC |.3556

L-I TIM_ INJ LAT INJ LONk INJ RT A$C ]NJ AZNTH INJ TIM{ PO C5T TIM INJ Z LIT |NJ _ LONG

1782.69 -7.29 15.74 26.61 112,44 B 31 38 1182.7 -5.56 9,05

5927,44 Z7.51 242.)Z 32,88 83,00 I7 48 53 4?Z?.4 Z_.Z5 Z55.88

I544,18 -8.45 352,58 25.99 IJ8.28 9 41 56 944.Z -4.54 550.92

5041.20 28,8! 221.07 32.68 81.65 19 1_ 52 AAAI.2 ZX.9_ 2J2.57

1382.46 -11.44 343.5Z 24.19 IZZ.45 10 30 3J ?82.5 -?.08 35T.14

4775.66 32.23 ZOO,|9 3|,92 77,95 20 53 19 4175.7 90,_4 191.54

ORBIT 0ETERNINATIO_I ACCURACY

ST 2771.0 SR 552.4 S$ 690.0

CRT o.93Z3 CRS .8688 C6T -.9_84

LSA 289_.1NSA 157,7 $SA _|.4

ELI 2790,9 ELI 126,6 Air J?),ZZ

0IFFER[NTXAL CORRECTIONS

TDC-Z.ZOOO TRA 1.4709 T(3-4,4896 BAU 1.298_

RO[ .2822 RRA ,1491R(3 -.1640 FAU .01665

rO£ -,9882 FRA .7054 TC9 -.6668 88P 1_74

SO[ Z,ZJSO BRA 1.4779 BC9 4,4928 FSP --_6_

NID*CQUR3_ EXECUTION ACCURACY

SGT 5316.6 3GR 424.4 SG) 113.1

RRT .0210 RRlr .0213 RTF .8e90

SGg 5333,5 RZ3 .0024 RI3 ,8990

$GI 53J6.6 $62 424,3 T_A .1O

LAUNCH DATE MAY 29 1964 f'L, IGMT TJNE 184.00 ARRIVAL DATE NOV 25 1964

HELICX_ENTRZC C(_4ZC

RL 151.53 LAL -.00

RP J07.57 LAP _.38

RC 195.784 GL -18.07

PLA_TOCENTRIC CC_I|C

C) 23.401VHL 4.831

LNCH AZNTH LNCH T|N[

eo.oo 8 ZA Z

90.00 Ie 26 ?

lO0.OO 9 _7 213

100.00 12 55 30

110.O0 10 Z? 16

llO.OO 19 21 43

01STAN_[ 543.043

LOL 245.82 ¥L 25.263 GAL 4,62 AZL 98.4Z HCA _??.92 St4A 119.20 (CC .28211 INC 5.4160 vl 29.40Z

L_ _8J.75 VP )e.797 OAP J_.43 AZP 9(_.42 _AL 168,04 TAP 85.98 RCA 85.57 APO 1_2,83 VZ 35.2_8

GP -2.7) ZAL 69.14 ZAP I76.92 (TS 297.88 ZA£ I33,26 ET( 181.93 ZAC 83.20 (TC ZST,�Z CLP-128.57

OLA -14.89 RAL 1_,85 RAO 65_.0 V(L 12.032 PTH 2.19 VHP 9.680 OPA ?.22 RAP 164.77 ECC 1.5851

L-I TIN([ |NJ LAT INJ LONG INJ RT A$C |NJ AZMTH |NJ TIN( PO CST T[N INJ _ LAT JNJ Z LONG

1720.55 -6.90 15,04 31.40 112,53 8 53 32 1I?0.4 -_.16 8,56

5378.21 27.88 245.99 38.27 84.81 I? 55 45 4228.Z 26.88 237.47

1533.87 -8,1| 352.01 50.75 118.87 I0 Z 54 935.9 -4,19 350,40

_089.9Z 29.24 224.62 30.11 93.48 19 20 20 4489,9 Z8.03 216.09

1328.39 -11.22 343,19 28.88 IZ2.50 10 50 33 776,4 -6.89 556.82

48Z0.16 52.82 203.53 32.50 79.e4 20 4Z 3 A2Z0.Z 31.07 194.T4

CI_8_T OET[RNINATION ACCURACY

ST 2830.8 SR 359.4 Ss 694,1

CRT -,9241 CR$ ,8697 CST -.9902

LSA 2918.6 MSA 16Z.1 $SA Z0.0

ELI 2850.3 ELI 156.4 ALr 175.29

DIFFERENTIAL CORR£CFIONS

TOE-2.)2)$ TRA 1.7743 TCA-A.J420 8AU 1.2966

ROE .2992 RRA .1516 RC3 -.IA04 FAU .01599

FOE -.3983 FRA .7484 re3 -.9693 BSP 1_87

BO( Z.9428 _A 1.7807 BC3 4.|444 FSP -360

NZ0-COURS£ £X(CU?ION ACCuRAC_

SOT 5J25.5 SGR 423.0 SG) 110._

RRT -.OJZB RRF -.0J0_ RTF .9001

SOB 5342.) R23 -.00|4 RI3 -.9001

SGi 5325.5 Sk2 423.0 THA 179.94

LAUNCH 04TE NAY 25 1964 FLIGHT TEN[ 186,0C ARRIVAL DATE NOV ZT 1964

HELIOCENTRIC CC_IC

• L 151.59 LAL -.00 LOt. 243.82 VL

RP I07,80 LAP 3.)9 LOP 185o00 VP

RC 197.452 GL -17.44 &P -2.62 ZAL

PLANETOCENTRIC CONIC

C) Z5,534 VHL 3.093

LNCH AZNTH LNCH T|M_

90.00 8 45 3

• 0,00 28 32 ZA

]DO.D0 9 97 44

]O0.OO 18 2 Z4

110,00 I0 46 45

110.00 I9 29 53

DIFFERENTIAL C_IrR(CTI(_4S

TO£-Z.4SZ8 TRA 2°0908 TC3-3,2899 eAu 1.2944

RD( ,3I_ RRA ,I9_) RC3 -.]IBO FAU .OJAZ2

TOE -.6031 FRA .7917 fC3 -.48Zl 8SP 16985

80( Z.4794 BRA 2.0964 8C9 3.7916 FSP -334

DISTANCE 548.Z27

ZS.208 GAL 5.43 AZL 93.46 HCA 281.16 SNA 118,90 (CC .18914 INC 3.4589 vl 19.402

36.733 GAP 15.91 AZP 90.67 TAL I66,3Z TAP 87.48 RCA 84,92 AP_ J99,Z8 VZ 55.220

65°74 ZAP 177.24 [T$ 284,5? ZAE 133.30 ETE 181.86 ZAC B3.80 ETC 297.62 CLP-179.5)

DLA -15.69 RAL 172._7 RAO 6_68.0 VEL 12,1Z| PTH Z.17 VHP 9,960 DPA 6,3] RAP 167.11 [CC 1.4202

L-[ T|N( INJ LAT |NJ LONG ]NJ RT AS¢ INJ AZNTH [NJ TIN( PC) CST TIN INJ Z LAT INJ Z LONG

176_.14 -6.6T 14.63 56.Z3 117.58 9 14 26 1163.1 -Z.95 ?.96

5428.Z? 28,19 249.63 43.70 86.62 18 2 93 4828.3 27,36 241,05

J528.99 -7.93 3_6.7I 35.59 IJB,�I JO 29 13 9Z8.6 -4.01 550.11

5138,04 29.56 2Z9.17 43._9 85.3Z 19 28 2 4936.0 28.59 219.49

I375,05 -1|.17 349.12 33.60 122.52 11 9 40 775.1 -6.80 556.75

4864.34 39.30 206.89 43.09 8|,78 20 50 57 4264.3 31,80 192.98

N|0-COUR$[ (XECUTION ACCURACY C_RSIT OET(RNIN4T|ON ACCURACY

SGT 3335.6 SGR 421.0 SG3 108.5 ST 28?9.9 SR 565.? S$ 652.8

RRF -,04?8 RRF *.D432 RTF .9098 CRT -.9I 70 CR$ .860D CST -.9917

SG_ 5332.2 R23 -,00_4 R13 -,9058 L$A 2967.3 NSA 166.2 SSA 18,8

Ski 5333,7 SG2 420.5 THA 179.78 ELl 2899.4 ELI 144.9 ALF 125.54

LAUNCH DATE MAY 25 1964 FLIGHT TIN_ 188._,0 ARRIVAL OAT[ NOV 29 1964

H£L]O([NTRIC CONIC

RL 191.53 LAL -.DO LOL 243.82 VL

RP 107,6Z LAP 3.39 LOP 168,Z4 VP

RC 199.099 GL -16.78 kP -2.61 ZAL

PLAN(T_(NTRIC C(_IIC

C3 Z8.071 VHL _.298

INCH AZMTH LN_H ?_N_

90,00 9 A 51

90.00 16 38 58

]00.00 I0 16 99

100,00 18 9 31

110.00 11 4 30

JJO.OO 19 _8 9

DIFFERENTIAL CCRR[CTION8

T0(-Z.5891 TRA Z,4ZSl TC3-3,4336 _AU 1.289|

ROE .9400 RRA ,1511 RC3 -.0924 rAU ,01_08

FOE -.6149 FRA .8320 FC3 -.4033 8SP 1706]

80E Z.6054 BRA 2.4298 BC3 3.4946 ¢SP -349

DISTANCE 5_3,322

25.134 kAL 6.29 AZL 93,30 HCA 284.40 S,NA 118.61 ECC .29684 INC 5.5026 VI Z�.4OZ

38.7_9 GAP 16.43 AZP 90._? TAL 164.63 TAP 89,02 RCA 83.40 APO 153.8Z V2 55.213

92.30 ZAP 177.39 (TS 268.?0 ZAE 133.39 (T( 18|.78 zac 84.59 ETC Z57.55 CLP 179.94

OLA -16,39 RAL 125.52 RA0 69¢_I.I VEL IZ.ZZ5 PTH 2.20 VHP I0.263 DPA 5,39 RAP 169.44 ECC 1,46Z0

L-I TIN( ZNJ LAT INJ LON_ ZNJ R_ A$C ZNJ AZNTH _NJ TIN( POCST TIN 1NJ Z LAT ]NJ Z LONG

I261,02 -6,61 14,52 4|,07 11?,60 9 54 ]2 1161,1 -2.86 7.84

3477.36 28.28 Z33.21 49.13 88.41 18 10 IS 4877.4 2?.?6 244.59

1_28.33 -?.93 396.?0 40.36 118.92 10 42 22 926.3 -4.01 550.10

3185.33 29,7? 231.62 49.07 87.15 19 35 56 4589.9 19.05 Z12.95

1328,AI -11.29 343._0 38.33 122.48 IIZT 48 ??8.4 -6.93 356,92

4_0_.02 )_.82 Z10.24 A8.70 83.73 _0 59 3? 4308.0 32,44 _01._2

N]0-COUR_ [XJ[CUTJCIN ACCURACY ORBIT O[TERMJNATIC)N ACCURACY

SGT 5339,8 SGR 418.1 $G3 106.9 ST 2913.3 SR 3T|,Z 33 640.4

RRT -.0833 RRF -,0?6? RTF .9116 CRT -.9106 CRS ,85T0 CST -,99_9

$88 5356,1 RZ3 .0003 R13 -.9116 LSA 5001.0 NSA 1T0.2 $SA J?.6

SGJ 5339.9 $82 416.? ?HA I29.62 ELI 1991.9 ELI 151,4 ALF 12_.36

Z|81



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19643

L*UNCH OAT[ may ZS 1964 rLZGHT T|ME 190.00 ARRIVAL DATE CEC ] 1964

H(LIC)(£NTRfC C_IC

RL ]51.53 LAL -.0O

RP 107.64 LAP 3.38

RC ZOO,TZ4 GL -16.05

PLANII[TO(ENTRIC CONIC

C3 31.077 VNL 5,575

LNCH AZNTH LNCN TIME

90,00 9 Z3 ZO

90,00 16 45 AO

100,00 10 34 51

100,00 18 18 SO

I]0.O0 II El 46

110,00 1_ 48 30

DIFFERENTIAL CC_PR[CTZCB48

T0[-2.?15Z TRA Z.?SDZ TC}-}.O81} 8AU I.Z806

ROE .36Z? RRA .1477 RC3 -.D788 FAU .01|97

rOE -.6238 FRA .88A8 rC} -.}}3} 88P 17099

8DE 2,739} 8RA 2,784Z 8C} },0BE} r�P -}44

0[STANCE 558.3Z9

LOL Zi3.82 VL Z5.101 GAL ?.20 AZL 93,55 MCA Z87.6A SNA 118.33 [CO .30529 JNC }.5477 vl 29.402

LOP ITI.49 vP 36.564 GAP 17.03 AZP 91,08 TAL ]62,96 TAp 90.59 RCA 82.EJ APO 154.46 vZ 3S.ZD4

GP -Z,56 ZAL 59.41ZAP 177.}1ET$ Z5Z,15 ZA[ 133.34 [TE ISl.?l ZAC 84.98 ETC Z57,07 CLP 179.19

OLd -16.99 gAL 118,74 RA0 $368,Z VEL lZ.341 PTM Z.Z3 VHP 10.594 OPA 4.46 RAP I?J.TS [CC 1.9115

L-| T|FtI[ IN| LAT IN| LC_IG IN| RT A$C JNJ AZMTH ]NJ TIN| PO CST T|N |NJ Z LAT IN| Z LONG

1784.1Z -6.71 IA.69 45.89 117.58 9 5Z 44 1164.] -Z,96 8.01

55Z5,26 ZS.}Z Z3_.?Z 54.34 90.|6 18 IT _I 49Z5,3 Z8,04 248.06

|533.01 -8.08 }38,9_ 45,J9 118.88 II 0 30 933,0 -4.17 350,36

5231,60 Z9.88 Z35.10 54,59 88.95 19 d4 ! 4631,6 29.41 226.53

1588.35 -11,58 }4}.73 A3.04 IZZ,}9 11 AA 53 ?86,5 -?.23 357,3i

495|,03 }},94 Zl},57 54.}0 85.88 ZJ 9 1 4151.0 52,97 Z04.46

MI0-C(_JRSE Ex(Eu?JON ACCURACY OR81T 0[TERNINATION ACCURACY

SGT 5340,Z S&R 414.6 S63 104.I ST Z93Z.9 SR 3?9.8 S5 64Z.4

RRT -.1|93 RRF -.|]09 RTF .9176 CRT -.9048 CRS .8546 CST -.9940

SGB 5}}6,2 RZ} .0008 RI} -,9176 LSA }020.8 NSA ]73.8 9SA 16.5

$GI 5340,4 SGZ 4|J.6 THA 179.47 ELI 295Z.6 ELZ J38,9 ALF 175.37

LAUNCH DATE NAY Z5 1984 ,LIGHT TIN( 192.00 ARRIVAL DATE DEC 3 1964

HEL|O(ENTRIC CONIC

RL ]51.53 LAL -.00

RP 107.67 LAP }.38

RC Z02.327 GL -IS.}Z

PLANI[TCK:ENTRZC CONIC

C} 34.6}0 VHL 5.885

LNCH A2NTH LNCH TJl_

SKI.DO 9 4O 27

9(3,00 16 $Z 47

I00.00 I0 51 17

IO0,O0 18 ZA I8

IlO.O0 II 37 31

IlO,O0 I9 5A 3}

DIFFERENTIAL C(_RECTICN8

TOE-Z,SAG9 TRA 3.1572 TC}-2.7348 6AU 1,Z665

ROE .3870 RRA .142J R(_ -.0625 FAU .0]082

TOE -,6327 FRA .9}83 FC} -.Z?OS BSP 17067

80( 2.8731 eRA 3.1604 8C} Z.735_ rap -335

OZ$TANC( 363.217

k(_ 243.82 VL 25,0_0 GAL 8,17 AZL 93,99 PICA 290.87 SNA |18,06 ECC .31458 INC 3.5943 Vl 29.402

LOP 174.71 vP }6._ZO GAP |7,8_ AZP 91,18 TAL |6|.12 TAP 92.19 RCA 80.91 APO IS5.20 V2 15.195

GP -_.S| ZAL _8,4_ ZAP J??.03 _T_ _}?,43 ZAE |55._4 ETF 181,65 ZAC 85,5T FTC _6.R4 CLP 17_,4_

DLA -|7.30 RAL |81.77 RA0 8S(S_.4 V[L lZ.d�O PTH 2,26 VHP J0.954 DPA 3,51 RAP 174.O3 ECC 1.5699

L-I TJMI[ |NJ LAT JNJ LONG IN| RT AaC |NJ AZNTff IN| T|NE PO Cat TIN IN| Z LAT IN| 2 LONG

1772.13 -6.96 13.14 50.67 117.52 IO 9 59 ]l?Z.I -3.22 8.46

5971.S0 28.26 260.12 59.90 9|.87 18 23 38 4971.8 28.22 231.45

1942.A8 -8.39 35?.49 49.89 1|8.80 11 17 19 94Z,5 -4,48 550.88

5278,8D 29.88 238.A3 59.94 90.71 19 52 14 4676.7 29.66 229.65

I398.68 -IZ.O} 344,40 47,7| IZZ.Z4 lZ 0 49 798.7 -?.69 338.00

4P93.24 34,|1 218.85 $9,87 81.82 Zl |8 6 4393,2 }3,40 207,68

N;0-CCX_[ (X[CUT]ON ACCURACT C_SJT D( T[RNINAT|ON ACCURACY

a6T 5}}Z.Z $GR 410.4 153 102.0 at 2937.} aR 3?9.} SS 6*3.2

RRT -.13_5 RRf -.1448 RTF .923Z CRT -.8995 CRa .8520 CST -.9948

aGO 5}47.9 RE} ,O00Z RJ} -,9232 LSA }025.5 MSA 177.4 SSA 15.6

aG] 533_.5 SG_ 405,4 TH4 |79.31 ELI 2957.1 ELI 164,6 ALF 175.55

LAUNCH DATE NAY 25 I964 FLIGHT T|N( 194,00 ARRIVAL DATE DEC 5 1964

NELJ(X[NTRIC CONIC

RL I5].53 LAL -.00 LOL 243.8Z VL

RP |O?.TO LAP ).33 LOP 177.97 vP

RC Z03.907 GL -14,_8 GP -Zo47 ZAL

PLAN_TO(EN?R|C CON;C

C3 38.825 VHL a,z}|

LNCN AZNTff LNCH T;ME

90.00 9 58 8

90.00 16 59 59

|DO.DO 11 a $S

IO0.O0 18 }l 53

IIO.O0 II 52 Z

110.00 20 } 19

DIFFERENTIAL CCWRECT|ONS

T02-2.9858 TRA 3.$54} TC}-Z,408Z 8AU J,Z_OZ

ROE ,4J28 RRA ,|}4I RC) -.0483 FAU ,00973

rOE -.6438 FRA .9897 FC5 -.Z175 8SP 17118

8DE 3.0140 MA }.5989 8C} 2.4088 FSP -}}0

o/a?ANC[ 557.970

24.999 GAL 9.20 AZL 95,64 HCA 294,1| aNA I17.19 ECC .5Z481 INC 3.6452 vl Z�.4DZ

}8.$T7 GAP |8,}} AZP 91.49 TAL 15_.TZ TAP 93.85 RCA 79._3 APO 196.06 v2 35.186

53.73 ZAP 176.58 ETa Z25.?0 ZAE I}3.32 ET( 181.58 ZAC 86.15 [TC 258.63 CLP 177.65

DLA -17.92 RAL 18A.a4 RA0 6368.5 VEL 12.657 PTH _.}O VHP ]1.349 OPA 2.56 RAP 176.Z9 ECC 1,6590

L-X T;14_ IN| LAT IN| LONG JNJ RT Aac _NJ AZMTH |NJ T|Mt[ PO Cat TIN IN| Z LATZNJ Z LONG

1784.90 -7.36 J5,87 55.38 ]l?.AZ 10 25 55 1184.9 °5.63 9.17

38|8,80 28.12 26}.40 65.17 93.5| 18 33 35 5016.8 28.31 254.74

1358.5| -8.85 5}8.28 54,$8 116.67 II 32 51 956.5 -4.93 351.65

5}20.4Z 29.80 741,?0 65,27 92.42 20 0 }3 4720.4 79.82 232.90

|415.15 -12.63 34_.31 52.}} lZ2,O} 12 13 57 815.1 -8.31 338.88

50}4.55 34,18 220.08 65,36 89.5} ZI 27 10 44}4.5 33,74 210.86

N;0-COURS_[ (XECuT|ON ACCURACY (_QSXT DETERNZNATION ACCURACY

aGT 5323.? $G/! 405.6 SG3 100.0 aT 293}.8 SR 381,6 as 645.?

RRT -.1929 RRf" -,1801RTF .9293 CRT -.8950 CRa .8507 CST o.9936

$68 9339.1 Re} -.O00Z RI} -,9293 LaA }022.6 MaA 179.9 5SA 14.7

aGJ 9324,} SGZ }gS.0 THA 179.15 £LI 2953.6 ELI 169.1 ALF 173.34

LAONCH DATE NAY 25 1984 rL]_#IT T]_ 196.00 ARRIVAL DATE DEC 7 1964

H[LIOCENTRI¢ CONIC

RL I51.53 LAL -.DO LEVI. 243,82 VL

RP IO?.73"LAP 3.28 LOP 18|,21 vP

RC 205,486, GL -l}.83 6P -2.43 ZAL

PLAN_TOC[NTR|C CONIC

C} 43,7?9 VHL 8.$17

LNCH AZMTH LN(ff T|I4[

90.00 10 tO 23

90.O0 IT ? ZO

10(3.00 11 ZO SO

IO_,O0 18 39 34

110.00 12 5 19

IlO.OO 213 II _4

DIFFERENTIAL CCII'RECT]ON$

T0(-}.1284 TRA }.91810 TC}-Z.0892 8AU 1.2288

ROE ,4A0| RRA .1234 RC_ -.0584 FAU .00870

FOE -.a561 FRA ].0489 FC$ -.|720 88P 17146

80[ 3.1392 8RA }.9??9 8C_ 2.0_95 FSP -}25

0|STANCE 57Z.563

24.949 GAL 10.30 AZL 9},69 PICA 297.34 8NA |]7.5A (CC .}36J0 fNC 3.6944 vJ 29.402

_.353 _AP ]9.0? AZP 9|,70 TA_ I38.18 TAP 95.50 RCA ?8.0} APO 157.04 v2 35.|76

91.15 ZAP J78.0| IT8 2]6.79 ZA( I}3.27 £T( 18J.5Z ZAC 86.?} ETC 256.45 CLP ]?6.83

0LA -J8,25 RAL ]8?.}4 RAO 85M.? ¥[L JZ,SS| PTH 2.34 VHP 1|.782 DPA ],61 RAP J?8.53 ECC 1,7205

Lo| TIME JNJ LAT |NJ LONG ZNJ RT A$C |NJ AZNTH IN| T|NE PO Cat T|N [NJ 2 LAT |NJ Z LONG

1802.14 -?.gO 1_.85 60.00 t17,28 10 40 25 |20_.2 -4,18 10.1_

3690.|4 2?.90 26_.59 70.35 95.07 18 4J 40 5060.1 28.3| 257.91

1_74.82 -9.45 359.31 39.18 118.49 I| 4? 5 974.8 -5.5? 332.67

5_82,72 29._4 244.83 70.5| 94,08 20 8 56 A762.? 29.89 296.0_

1439,48 -|}.}_ 348,43 58.86 |Z|.76 ]Z 29 J5 8}5.5 -9.06 3}9,96

5074.8) 34.16 Z2_._Z 70.?8 91.39 2] }6 9 44?4.6 }).97 213.98

N|D-C(_J_S_[ [XI[CUT|_N ACCURACY (_8|T 0[TERNJNAT|ON ACCURACY

$GT 3310.3 $GR 400.} SG} 98,0 at 2920.4 SR }82*6 SS 6A?,T

RRT -.2_109 RRF -.ZJ83 RTF ,9}3} CRT -.8910 CRa ._497 Cat -.9962

$68 $329.} RE3 -.0009 R13 -.9}53 LaA 3010.2 NSA J81.8 SaA 13.9

SGI 531].| $G2 }89.4 THA 179.00 ELI 2940.3 EL2 172.5 ALr 173.57

2182



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE HAY Z3 ]964 FLIGHT TIN( lga. O0 ARR]V4L 04T[ O[C t 1964

_ELIOCEN/RIC C(_JC

RL 151,55 LIL -.00 LCI. Z4},SZ VL

RP 107.76 LAP }.23 LOP 184.43 vP

RC Z07.002 GL -]_.09 GP -2.40 ZAL

PLAN(,TO((NTRIC CONIC

C3 46.637 VNL ?.043 GLA -18.3] RAL 189.89 RAO 6368.8 V[k 13.077 PTH

DJSTANC[ 576.963

24.901 GAL 11,48 4ZL 93.75 HC4 _00,$7 SNA 117.29 [CC .34859 INC 3.7487 V] 29.402

36,490 G4P 19.88 AZP 91.91 T4L 136.66 T4P 9?.23 RC4 76.40 4PO ]58.17 v] 33.]66

48.74 Z4P ]73,34 ITS ZI0.0? ZAE 133,|9 ET[ 181.46 ZAC 87,30 [TC 236,29 CLP 176,00

LNCN AZNrN LN(N TIN( L-I rlf4[ |NJ LA r |NJ kOIG |NJ Rr ASC |NJ 4ZNrH

90,00 10 23 I] 18Z3.60 -B.57 18.07 64,33 ]11.09

90.00 17 ]4 49 S?01.68 27.6] 269.96 19,40 90.S3

]00.00 J! 33 Z4 J39?.07 -|0.17 ,gT 63.68 118,Z6

100.00 18 41 ]? 9403,43 29.4| 247.J4 15.62 93.63

110.00 IZ 17 Z] 1459.Z9 -14.Z1 347.73 61.31 lZl.4Z

|10.00 ZO 19 48 3113.98 34.05 ZZG.Z8 ?6.04 93,19

DIFF[R[NT]AL CCMm[CTJONS NJO-C(_)R_[ [X_CUT]ON ACCURACY

T0[-3,2786 TRA 4.4293 TC3-1.8099 84U ]._011 SGT 3292.| SG#I 394.4 SG3 96,0

RO[ .4687 RR4 ,IDgS RC3 -,0ZG8 rAU .00764 RRT -.2696 _ -.2533 RTF .94|4

FOE -.6697 rRA ].J094 fC) -.J)]Z 8SP ]?IS8 S6B 3_06.8 RZ) ".l_)J8 R]) -,94J4

80[ 9.5099 MA 4.4267 BC] 1.8100 FSP -3|9 SG] 3Z93,Z $62 ]?9,? TH4 ]78.84

Z.$9 VHP IZ.ZGI 0P4 ,66 RAP 180.?3 [CC 1,8169

INJ TIN( PO CST TIN IN] Z L4Y IN] 2 LONG

10 93 96 ]ZZ3.G -4.87 11.33

]8 49 30 SIOI.? 28.Z3 260.93

lZ 0 | 997.] -6,$1 $53.90

Z0 17 Zl 4803.4 29.87 Z39,OY

]Z 41 4Z 839,3 -9.93 341.24

Zl 43 Z 4514.0 34.12 217,03

C_lilSJT D[YERH|NATION ACCURACY

ST E898.? SR 382.Z SS 691.3

CRT -.8876 CR3 .8491 CST -.9968

LSA 2989,8 NSA JSZ,9 $$4 13,J

ILl Z918,3 [LZ ]74,8 ALF |73.30

L_UNCH DAY[ NAY 23 J964 rLIG_AT TINE ZO0.OD ARRIVAL OATE DEC 1] 1964

NELIOC[NTRIC CONIC

RL ]9],93 LAg -,00

RP 107,80 LAP 3,19

RC 208.91? GL -12.33

PLAN(?OC[NTR|C CONIC

C3 56.982 VHL 7.9ZZ

LNCH 4ZN?H Lk_H TIN(

90,00 ]0 34 39

eo,oo IT •2 ZZ

100.00 l| 44 33

]00.00 18 39 •

110,00 ]2 •6 l•

110.00 EO •7 59

01STAN([ 581.1_

L(_. •43.8• VL •4,834 6AL JZ.?6 AZL 93.81P_EA 303.80 ,SNA

LOP 187.88 VP 3_.44_ GAP 210.78 AZP 92.1• TAL 139.Z• TAP

G@ -•.36 ZAL 43.60 ZAP 174.60 (TS 2104.93 ZA( 133.08 [T(

1|7.04 [CC .36244 INC 3.806? vl _9.402

99.0E RCA ?4.62 APO 199.47 V• 99.]99

]8],40 ZAC 87.86 [TC Z96.19 CLP 173.14

OLA -18.69 RAL ]9•.•8 RA0 6969.0 vEk 13.339 PTH 2.44 VHP 12.19! OPA -.Z9

L-I TIN( |NJ LAT IN] LON6 |NJ RT ASC JNJ AZNTH IN] TII, q[ PO CST TIN

J948.89 -9.39 |9.3• 88.93 ll6,85 11 3 •3 1248.9

9741,•8 27.27 2?2.41 80.3l 97.94 18 99 3 9141.3

162•.93 -11,00 2.04 68.06 117.97 1• 11 38 1022.9

944•,44 •9,lI Z30, T0 80.99 91,ll ZO •9 49 484•.4

]486.•7 -19,16 349.26 65,64 121.01 ]Z 3• 38 986.3

9131,86 33.87 2•9,22 81.18 94.92 Zl 93 47 4591.9

OIrr[R[NTIAL CORRI[CTION$

TD[-3.4Z76 TRA 4.9094 TC3-1.9387 BAU 1.|641

R0£ .4984 RRA .0990 RC3 -,0|89 FAU .0063•

rO( -.6641 FR4 1,1780 FC3 -.099T 89P l?09e

80£ 3.463? 8RA 4.9102 BC3 1.3389 FSP -312

RAP 182.90 [CC 1.9312

|NJ 2 LAT IN] Z LONG

-3.6? ]Z.??

Z8.09 263.84

-T.17 359,34

29.79 241.96

-10.94 942.70

34,18 219.99

ORS;T O£T(RN[NAT;ON ACCURACY

ST 2867.? $R 380.3 SS 655.7

CRT -.8844 CRS .6483 CST -.997Z

LSA 2960.9 NS4 183.4 $SA ]2.4

[L] 288T.4 [LZ 1T6,3 ALF ]?3.29

NIO-COUR$( [X£CUTION 4CCURACY

SGT §•68.? SGR 388.0 SG3 94.2

RRT -.3063 RRF -.2904 RTF .9473

SG8 5•62.9 RZ3 -.0032 RI3 -.9473

$G] 5•?0,0 SG2 369.0 THA 178,69

LAUNCH 0AT( N4Y 29 1964 FLI&NT TIN( 20Z.00 ARR[VAL OAT[ DEC 13 1964

H(L/O([NTR/C CONIC

eL 151.93 LAL -,00

RP |07.63 LAP 3.09

RC Z10,080 6L -JJ.63

PLAN(TOC[NTRJC CONIC

C3 $4.942 ¥HL 6.092

LNCM 4ZNT_ Lt_E_ TIN(

90.00 lO 44 32

90.00 IT 29 56

JOO.O0 ]1 94 Z6

I00.00 19 Z 46

110.O0 12 37 49

]]O.OO ZO 39 9•

OIFF[RENT|AL CONRECTION$

T0(-3.9926 TRA 3.4223 TC3-1.•930 8AU 1.1210

R0( .3•94 RR4 .0730 RC3 -.0l•9 r4o .0034•

r0( -.?019 FRA 1.2419 FC3 -.0723 8SP 17066

80( 3.6314 MA 9.4•30 8C3 ].2931FSP -30?

01STANCE 585.033

LOL. Z49,82 VL 24.809 GAL 14.14 AZL 93.97 NCA 307.03 SN4 116.81 (CC .37764

LOP 190.91 VP 38.406 GAP 2Z.?l AZP 92.33 TAL 133,86 T4P 100.89 RC4 72.68

OP -Z.33 ZAL 44,43 ZAP J73.79 ITS •_.9] ZA[ J32.93 IT[ J9J.33 ZAC BB.4J

INC $,9692 V] 29.402

4PO 1Q0.99 v] 35.]43

£TC 236.04 CLP 174.25

OL4 -18.80 RAL J94.46 RAO 6369.Z V(L 13.649 PTH •.49 VNP 13.381 0P4

L-] TIN( IN] LA? ZNJ LON6 IN] RT ASC |NJ AZNTH |NJ T]N(

]877.97 -10.22 21.]? 73.ZO 116.99 ]l IS 49

97?9.79 26.89 279.09 63.09 99.23 19 6 17

163•.0] -1].9• 3,?J ?Z,3• 117,6• ]Z Zl 98

9479.98 28.77 233.41 89,39 99.49 20 34 9

]916.06 -]6.Z0 350.95 69.86 120,32 13 3 5

3|89._0 33.8• •3•.04 88.]4 96.3? ZZ 2 ZO

N|0-COUR_ (YJ[CUTZON ACCURACY

SGT 3•42.3 $GR 361.2 $53 92.4

RR? -.3483 Rtllr -.3•94 RTr .9932

SOB 3•56.2 R•) -.0044 R|3 -,9332

SG] 3244,0 $6• 33T.2 THA 178,94

-1.22 RAP 183.04 (CC 2.0671

POCSY TIN INJ 2 LAY IN] 2 LON6

1277.6 -6.98 14.39

9178.8 27.89 Z66.96

103•.0 -8.13 336.97

4979.6 29.64 244.?]

916.] -12.03 344.32

4988.3 34.]6 ZZZ.84

Ol_SlT D(T[RM|NATION ACCURACY

ST 2834.3 9R 377.0 SS 662.?

CRY -.882• CRS .8499 CSY -.9976

LSA •929.4 NS4 182.6 SS4 ]1.8

ILl 2853.8 EL] 176.3 ALF ]73.28

LAUNCN 04T( NAY 29 1964 FLIr._T TIN( _4.00 4RR|VAL 04T[ 0[C 15 1964

H_LIOC(NTR|C CONZC

Rk 191.93 LAL -.00 L(:_. 243.9• VL

RP 107.87 L4P 9.00 LOP ]94.]4 ¥P

RC 211.48• GL -10.9• GP -•.91ZAL

PLAN_?OC(NTR|C CONIC

C3 T4.709 VHL 9.443

LNCH AZNTff LNCH TZN(

90.00 ]0 93 4

90.00 ]7 37 H

I00.00 I• • 99

IO0,00 19 10 26

]10,00 J• 46 13

II0.00 I_ 43 3?

OIFF[R[NT/AL ¢CII41[CTIONS

TOE-3.7670 TRA 3.9749 TC3-I,OM• 8AU 1.04469

R0( .9619 R/14 .0493 RC3 -.13085 FAU .004•3

tO[ -.7220 FRA 1,3_ FC3 -.0493 8SP 1704•

SO[ 3.8095 eRA 9,9?47 BC3 1.0G82 FSP -302

OZSTAN(£ 388.588

• 4.769 GAL 13,63 AZL 93.94 HCA 310.26 S/4A I]6.39 [CC .39303 ]NC 3.93?2 Vl 29.402

3'6.363 GAP ••,89 AZP 9•.39 TAL 132.99 TAP 102.84 RCA 70.53 4PO 162.64 V• 35.]32

4•.94 ZAP 17•.9• (TS |_?.TO ZA( 152.73 (T( ]8].•9 Z4C 88,93 (TC 239,96 CLP |73,3|

0LA -|8,84 RAL ]96.49 RAO 6389,3 vl[k 14.00• PTH 2.33 VHP 14.040 OPA -2,14 RAP 187.13 (CC 2.2293

L-| TIN( IN] LAY |NJ L_AG |NJ RT A$C |NJ AZNTH IN] TIN( PO CST TIN |NJ 2 L4T |NJ Z LONG

1909.37 -11,19 •3.0] 77,3| ]16.18 11 •4 34 ]309.4 -?.3B ]6.J9

99]4,03 •6.48 •??.39 89.61 100.4• 19 14 30 9•]4.0 2?,69 269.1]

IG413.1NS -IZ.9• 9.55 ?6.42 117.19 I• 30 99 1084.0 -9.17 398.T6

9314.69 •8,39 •33,93 90.00 99.?9 20 4• •0 49]4,7 29,49 247,30

1948.•8 -17.30 332.?9 73.93 I]9.93 13 12 • 948.9 -13.]9 346.09

9•23,12 33.3• 234.71 90,90 98.|_ 2• 10 40 4623.1 34.08 229.33

N]O-((_JdI_M[ [mrcu?;ON ACCURACY ORBIT D[T[RNINAT;ON ACCURACY

$6T 3_!1,3 SCA 374.1 $03 90.6 ST 2795.0 SR 372.4 SS 67].9

RRT -.3888 _ -,369] RTF ,9990 CRT -.8809 CR$ .8468 CST -.9980

$68 9••4.9 RZ3 -._098 R]3 -.9990 L$A •893.9 N$A ]SJ.O $34 J;.J

$GI 9213,9 $62 344,S TH4 ]?$.39 (L] 2819,2 (L2 ]75,4 ALF ]?3.29

•153



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH OAT[ NAY 15 196A FLIGHT TXNq[ Z06.O0 ARRIVAL OAT[ 0[C IT 1964

HELIOA_£MTRIC CONZC 0ISTANCE 59J.726

RL 151.55 LAL -.00 LOL 143.82 VL ZA.?ZZ GAL ]?.30 AZL 94.Ql HCA 3|3.49 _AA

RP ]07.90 LAP 2.91 LOP 19?.57 VP 36.)14 GAP 14.J4 AZP 92.76 TAL |51.4} TAP

RC ZlZ,9$Z GL -JO.Z3 GP -Z.Z8 ZAL 40,8Z ZAP 171.98 ITS I95.07 ZA[ 131.47 [T[

PLAN(TOC[NTR|C CONIC

C3 56.555 VHL 9.)04 DLA -18.82 RAL 198.53 RA0 6569.? V[L 14.A19 PTH Z.6Z YHP 14.780 0PA -].04 RAP 189.17 [CC Z.4145

LNCH AZNTH LNCH TIN1E L-I T|I,M[ ]NJ LAT |NJ L(_AG |NJ RT ASC |NJ AZNTH IN] T|MF.. PO CST T|M [NJ Z LAT IN] Z LO_AG

90.00 11 D IZ 1943.90 -]Z.ZI ZS.0Z 81.16 115.75 II 51 36 1343.9 °8.65 18.16

90.00 17 AS IZ 5846.78 16,05 Z79.99 93.96 101.50 19 ZZ 39 5Z46.8 17.38 Z?I.AT

IOD.DD 12 10 4 1718.41 -13.98 7.56 90.36 116.69 11 38 43 ]118.A -1O,Zg .?1

IOO.O0 19 I8 0 5547.90 Z?.99 158.31 94.39 100,96 ZO 50 18 4947.5 Z�.Zl ZA�.TZ

110.00 |Z 53 Z5 1581.59 -18.46 35A.78 ??.89 |i9.30 13 19 48 982.6 -14.41 5a8.00

110.O0 ZO 51 9 5156.09 31.9? ZS?.ZZ 95.44 99.56 22 18 45 4656.1 33.94 216.J2

OJFFERENTIAL CORRECTIONS NI0-COUR$1[ (XI[CUT|ON ACCURACY ORBIT OETERN]NATION ACCURACY

T0[-3.9566 TRA 6o570] tC_ -.9642 BAU I.O00| SGT 5176.e SGR 366.9 $63 86.9 ST 2754.1 SR 366.4 $S 663.9

RO£ .5949 RRA .0216 RC3 o.0056 FAU .00300 RRT -.4257 RRF -.4097 RTF .9645 CRT -,8794 CRS .85ll CST -,9983

FD( -.7455 FRA 1.4135 FC) -.O_O0 85P I7013 SG4 5189.6 R25 -.O0?Z RI3 -.96A5 LSA 2855.? NSA 178.3 SSA 10.5

80{ 4.O013 8RA 6.5701 8C) .8642 FSP -296 $GI 5179.0 SGZ 351.0 THA 178.25 ELI Z??Z.9 EL2 173.3 ALF 173.30

116.3T [CC .41A26 INC A.0]ZI vl 19.401

IOA.9| RCA 68.1T APO 16A,56 VZ 55.120

I6|.Z) ZAC 89.47 [TC 255.90 CLP 171.51

LAUNCH OAT[ NAY 25 1964 FLIGHT TIE L_09.00 ARRIVAL DATE DEC 19 1964

HELIOCENTRIC CONZC

RL 151,93 LAL -.00

RP ID?.9A LAP 2.91

RC 214.361 GL -9.59

PLA_TOC[NTR|C CONIC

C3 IDO,86R VHL 10.043

LNCM AZHTH LN(H TIN_

90.00 11 5 54

90.00 |7 91 45

100.00 12 19 52

100.00 19 15 29

110.00 12 $9 13

110.O0 ZO 9B Z9

DIFF[RENT|AL C(_IWR[CT_ONI

TO[-4.]SB] TRA ?.2191 TC_ -.6765 9AU .9149

ROE .6293 RRA -.0109 RC3 -.0039 FAU .00155

FOE -.?TIA FRA 1.91D2 FC3 -.0133 BSP 16863

BO[ 4.2094 9RA ?.2189 9C_ .6795 FSP -2_

01STAKE $9A.345

LOt. 143.92 VL 24,(_12 GAL 19.12 A2L 94.10 H_A 316.?0 _k_AA lI6.lt [CC .a399A INC A.0952 VJ 29.A01

LOP Z[X),_9 VP 3e._85 GAP 15,$4 AZP 92.99 TAL 150.41 TAP 107.11RCA 65.5A APO 166.80 V? 39.107

GP -Z.Z9 ZAb 39.Z9 ZAP 1?0.97 [AS 192.88 ZA[ 131.14 ETE 181.17 ZAC 89.97 ETC 199,85 CLP 171.15

OLA -19,73 RAb 199.99 RAO 95?0,0 VEL 14,90? PTH 2.69 VNP 19.615 OPA -3.91 RAP 191,15 [CC Z,6600

L-I TIN( ZNJ LAT |NJ LONG ZNJ R? A$C IN] AZMtH ZNJ TIN] pC) CST TIN ZNJ Z LAT IN] Z LONG

]990.90 -1_.30 Z?,|9 95,0I 115,23 II 39 55 1380.8 -9.79 20.27

5979.78 25,63 291.99 98.07 _2,47 19 3{) 41 92?6.8 27.09 Z73.6Z

1799.03 -15.09 9,71 84.]2 116,lJ 12 45 ? 1155.0 -11.46 Z,80

3971.79 27.98 260,46 _8.94 102.02 ZO 58 25 4917.9 28.95 Z5].93

]618.66 -19.6A 359.90 91.69 |I8.55 13 26 ZZ IQI�.? -15,68 350,03

5Z86,92 31.60 239,55 99.72 100.91 22 26 33 4696,9 33.T6 230,51

MI0-C_RSI[ [_U£CUTION ACCURACY ORBIT 0ET£RNINATION ACCURACY

SGT 5137.4 SGR 359.I SG3 97.3 ST Z707.9 SR 399.0 $S 696.6

RRT -.4707 RRF" -.4905 RTF .9697 CRT -.8787 CR$ ,8926 CST -.9985

S_ 5150,0 R23 -.0091RI5 -.9697 LSA 2613.t NSA ITA .9 SSA 9.9

$GI 5140.2 $62 316.? ?HA 178.11 ELI Z725.9 £L2 170,Z ALF 173.33

LAUHC_ DATE NAf 25 1964 FLIGHT TIME 210.00 ARRIVAL GATE 0[C _I 1964

HELIOCENTRIC CONIC

RL ]51.53 LAL -.00

MP 107.9e LAP Z.?O

RE 115.770 GL °6.68

PLAI_[tOCENtRIC CONIC

C3 |18.281 VHL 10.876

LNCH AZMTH LNCH TIN[

90.00 1! lO 0

90.00 19 0 JZ

100.00 IZ ZO 16

100.00 19 31 46

110.00 13 4

110.00 Z] 9 25

O[$TANC[ 396.313

LOL 243.82 VL 24.644 GAL Z].13 AZL 9A.19 HCA 319.92 SMA 119,98 [CO .46016 ZNC 4.1889 V] 19.40Z

LOP ZO3.6] VP 36.Z47 GAP 27.13 AZP 93.21 TAL 149,95 TAP 109,47 RCA 6Z.61 APO 169.35 V? 35.095

GP -Z.Z3 ZAb _7.96 ZAP 169.86 (T$ 191.0| ZAE ]51.7_ ET( 181.11 ZAC 90.44 [TC Z_.63 CLP 170.11

DLA -19.58 RAL 201.46 RAO 65?0.2 VEL 15.480 PTH 2.?G VHP I6.562 OPA -4.75 RAP 19}.05 £CC 2.9466

L-! T|N[ ZNJ LAT INJ LONG ]NJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN JNJ Z LATINJ Z LONG

Z019.80 -14,42 29.51 98.99 114.64 11 43 46 1419.8 -10.97 12,53

615.65 25.22 305.94 101.92 103.32 18 10 Z7 15.7 26.61 29T,63

1793.91 -16.23 lZ.O0 87.68 115.49 J2 50 9 1195.5 -12.67 5,02

9609.21 27.|7 262.40 102.42 10Z.96 21 6 11 5005.2 16.69 253.92

1696.19 -ZO.89 359.15 69.24 117.72 15 31 42 1056.2 -16.99 39Z.J6

9315.30 52.21 241.67 I03.7] |02.]1 22 34 1 4715.3 33.34 Z52.69

O|;F[R[HtIAL CCWRECTION$

tO[-a,38AY I_RA 1,9173 ?C3 -,5140 8AU ,8127

ROE .6651 RRA -.0473 RC3 -.O0}Z FAU-.OO004

ro[ -.go]9 FRA 1.$164 FC_ .00_3 8SP 16829

60E 4.43A9 BRA ?.9174 EC3 .91tO FSP -295

NID-COURSE [XECUTICN ACCURACY ORB|T 0ETERMZNATION ACCURACY

SGT 9094,0 SGR 951.9 SG3 89.8 St 2660.6 $R 350.5 $S 71Y.?

RRT -.9_Z3 iRRf -.4924 RTF .9746 CRT -.8791CR$ .8552 CST -.9988

SG9 5|06.I R23 -.010] R]5 -,9746 LSA 2772.9 MSA 170.3 SSA 9.3

SGI _097,2 $62 _10].? THA IT?.�? ILl _678.6 EL? 166.O ALF 173,37

LAUNCH OATE MAY 25 1964 FLIGHT TINIE 212,00 ARRIVAL DAtE 0[C 23 1964

HELIOCENTRIC CONIC

RL 151.53 LAb -.00

RP 108.01 LAP 2.58

RC Z11.157 GL -9,23

PLANI[TOCENTRIC C(_qlC

C9 139.632 VHL 11.8|7

LNCH AZMTH LNCH T|i_q[

90.00 JI 12 91

• 0.00 18 ? 31

100.00 12 23 12

I00.00 19 39 $2

IJ0.OO 13 ? 29

110.00 Zl 12 6

0ZSTANCE 597.45?

COl. 243._2 VL 24.609 GAb Z3.39 AZL 9A.30 HCA 323.13 SNA 115.81 £CC .48163 _NC 4._958 V] E9.A02

LOP 2_7.03 VP 36,210 GAP 28.95 AZP 93.44 TAL |48.89 TAP 112.02 RCA 99.3A APO 172.28 vZ 35.062

GP -2.21 ZAL 36.82 ZAP 1_.66 [TS 199.40 ZA[ 13|.2| ET[ 181,05 ZAC 90.90 ETC 259,83 CLP 168.87

DLA -I9.36 RAL Z02,72 RA0 65?0.9 VEL 16.154 PTH Z.84 VHP 17.643 DPA -5.54

L-| tiN[ JNJ bAT |NJ LCNG INJ RT AsC INJ AZNTH INJ TIN[ P_ CgT TIM

Z060,62 -J9.96 _I._HS 91.86 ]i3.96 II 47 IZ JA60.6

639.11 24.84 _?.56 ]05,4? 104.04 ]9 19 11 39,1

1833,92 -17,39 14,41 90.99 114.70 J2 53 46 1_33.6

96_9,38 _G.?9 2_4.10 106,00 103.79 11 13 41 $029.4

1694,95 -12,06 1,51 98.60 !16,80 J5 35 43 1094.9

9340,83 )],9_ 143,57 J07.$9 103.17 22 4J 6 4_40.8

OIFFEJtI[NTIAL CC_RI[CTION_

TO[-4.63A9 T_A 9,6?93 TC3 -.3971 9AU ,(_J94

RO[ .7026 RRA -.0991 RC3 -,0054 FAu-.O0191

FO[ -.6996 FRA ],739Z FC) .0119 9SP 19757

90£ 4.68?8 6RA 8.6?97 8C3 ,3671FSP -Z81

_IO-COU_ £1UECUTION ACCURACY

9GT 5046.2 $GR 343.9 $63 94.3

RRT -o553_ RRF *o5345 RTF .9?90

$GB S097.9 R23 -,0JI3 R|3 -.9?90

SG] 9049.9 $62 286,1 THA J77,8_

RAP 194.87 [CC 3.2980

ZNJ 2 LAT |NJ Z _ONG

-JZ.19 24.90

26.93 299.30

-13.9] ?,35

28.AZ 2_5.67

-18,28 35A,4J

)9.32 23A.69

ORBIT D[T[RMINATION ACCURACY

St 26JJ,6 SR 3A0.9 SS 741.Z

CRT -,8802 CR$ .8583 C$t -.9990

LSA Z731.1N3A J64.8 SSA 8,7

ELI 2628,9 [LZ 160.? ALF 173.A2

1184



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964

LAUNCH O_T[ NAY _5 d964

HELIOCENTRIC CONIC

RL ISI._3 LAL -.00

RP 108.06 LAP 2.45

RC ZlS.SZZ {,L -7.60

PLANE T(XENTRI C C_IC

C3 ]66.057 VML 12.886

LNCH AZNTff LNCH TIME

90.00 ]1 15 57

90,00 IS 14 41

100.00 lZ Z4 35

I00.00 19 46 45

110.00 13 e Z5

]10,00 Z] J_ 24

FLIGHT rI_ Z14.00

LOt. Z43.8Z VL

LOP ]In.Z5 vP

&P -2,]B ZAL

DISTANCE 597.5_Z

ZA.57T G4L 25.95 AZL 94.4Z He4 526.3_ SNA

56.176 GAP 31.04 AZP 95.66 TAL 148.48 TAP

35.9| ZAP ]67.5Z [T$ 167o99 Z4[ I5_.57 [T[

&RR|VAL 0ATE 0[C _ /964

I]_.65 CCC .51874 ;NC 4.4Z00 vl 29.402

114.83 RCA 5_.66 APO 173.64 vZ 33.069

]80,98 ZAC 91.52 [TC Z_.aA CLP 16?.51

OLA -]8.07 RAL Z05.75 RAO 6570.8 v[L 16.95Z PTH 2.9Z VHP

L-] T[N£ IN] LAT |NJ LONG |NJ RT ASC IN] AZMTH JNJ TIN[

2105.09 -16.7Z 34,54 94.89 115.19 11 49 0

658,65 24.5| 308.89 |08.68 |04_64 |8 25 40

|875,16 -18,55 16.95 94.0S 113.87 IZ 55 50

5649.84 26.45 Z65._Z |09.24 104.46 Zl ZO 55

1754.?0 -23.26 5.97 91.72 115,7g 13 38 19

5365,07 3|°48 245oZ0 110o70 104,08 ZZ 47 47

DIFFERENTIAL CCIIRI[CTICIq.8

TO[-*.R]SZ TR4 9.5]I5 TO3 -.1370 8AU .516]

ROE .74|6 RR4 -.1569 RE5 -,0045 FAu-,O0419

ro£ -.8624 FR4 1.8687 rC5 .0ZI8 88P 18665

60[ 4.9689 MA 9.51Z5 6C3 .Z370 rSP -Z76

NID-COt)RSE EX£CUT_CN ACCURACY

5GT 4995.? 8GR 336.Z $G3 8Z.9

RRT o,5949 _ -.5765 RTF ,9850

SG6 5005,0 RZ5 -.OlZ5 RI5 -.9650

SGI 4997.? 8GZ 2?0.0 T_A 177.70

LAUNCH OAT[ NAY 15 ]964 fLIGHT TIN[ Z16.00

DiSTA_£ 596.301

14.548 GAL 18o81 AZL 94.5? PICA 5Z9.56 S/AA

)6.]44 GAP 33,47 aZP 93.94 TAL 148.37 TAP

35.15 ZAP |6_,85 [TS J86.74 ZA[ I29.77 IT[

18.885 OPA -6.Z8 RAP 196.58 ECC 3.7326

POCST TIN IN] Z LAT IN] 2 LONG

1503.1 -13.43 Z?.AO

58.6 26,Z9 300.67

]Z?5.Z -]5.1? 9.7g

5049.8 28.18 25?.15

1134.7 -19.60 556.74

4765.1 35,09 Z56.55

CIR81T D(TERN[NATJON ACCURACY

IT 2560.1SR 330.4 $5 769.9

CRT -.88Z2 CRS .86Z3 CST -,9991

LS4 Z689.1NSA 156.5 SSA 8.Z

ELI 2576.? [12 154.6 ALF ]73.48

HELIC_[NTRIC CONIC

RL lSl.fl3 LAL -.00 LOI. 245,8Z VL

RP ]DO.JD LAP Z.3J LOP 213.46 VP

RC Z]9.665 OL -6.97 OP -_.18 ZAL

PLANETOC[NTRt_ CONIC

C3 198.990 VHL 14.108

LNCH AZNTff LNI_ff T_lA(

90,00 11 ]5 ]6

90.00 18 11 59

]OO.OD ]Z 14 I6

I00.00 |9 55 Zl

]]0.00 13 9 4#

liD.DO Z] 14 18

D|FF_R[N?;AL CORRECTIONS

TO[-5.ZZ|5 TRAIO.4Z4Q TO3 -.IZtO BAU .3180

RO£ .783I RRA -.1908 RC3 -.00_? FAU-.GOTI_5

tO[ -.93£] FR4 ].OLEO rC$ .0308 8SP |8465

60£ S.Z799 BRAIO,4ZS3 8C5 .I_ZZ rSP -Z?I

ARRIV4L DATE DEC 27 ]964

|IS,SI [CC .53AOZ INC A.5670 vl 29.402

JJ?.93 RCA 51.51 APO J79.50 vZ 55.056

180.91ZAC 91.70 £TC Z55.8_ CLP ]65.99

DLA -17.69 RAL ZO4o_4 RA0 6571.1 V[L 17.89? PTH 3.00 VHP Z0,314 DPA -6.95 RAP |9_.]3 [CO 4,Z749

L-| TZI_ _NJ LAT IN] LONG IN] RT A$C _NJ AZNTH |NJ T|NI[ PO CST TIM JNJ Z LAT IN] Z LONG

Z147. lI -17,_8 37,13 97.61 11Z.33 11 49 3 1547.| -J4.69 3O.DZ

6?3;75 14.15 309.91 II]oSZ 105.09 18 3Z 33 75.? Z6.09 301.73

1918,04 -Jfl,?l 19.61 96.81 I12.94 |Z 56 14 1518,0 -16.44 11.35

3888,0? 26,17 186,65 111.09 104.99 Zl Z? 47 5066,J 27.97 258.31

1775,57 -14o44 8,54 94,5_ IJA,68 J3 59 Z3 Jl?_.4 -_0,90 359,18

538].51 31.16 246.93 113._ 104.82 ZZ 54 0 4781.3 3_.88 257.75

NIO-C(_4)R_ [Y_CUTJON ACCURACY ORBIT O[?[RNZNAT]ON ACCURACY

SOT 4936.5 $GR 318.7 563 81.6 ST 2505.] SR 519.0 $S 804.5

RRT -.635| R/_F -.8178 R?_ .986_ CRT -,8848 CRS .6667 CST -.999_

SOB 4947.4 RZ5 -.0155 R|3 -.9865 LS4 2646.! NSA 151.5 SSA T.6

SG] 4940.9 $GZ 153,7 ?HA ]??.fl7 [L| 25_|.l EL2 ]47,7 4LF 175.55

LAUNCH OAT[ NAy Z5 1964 FLIGHT TIN[ Z18.00 ARRIVAL DATE DEC Z9 1964

HELIOCENTRIC CONIC

RL 151.53 LAL -.O0

RP 108.IA LAP ],IT

RC 2Z1.186 GL -6.3_

PLAN_T_EN?RIC CONIC

C3 Z40.50| VHL ]5,506

LNC_ AZWTH LNCH rime

90.00 II 1O 58

90.00 18 78 ZZ

100.00 ]Z ZZ 3

100.00 ]9 59 39

]]0,00 ]3 8 16

]i0,O0 Zl 19 44

DISTANCE 593.313

LOL 245.8Z VL 24.5Z5 GAL 3Z,1| AZL g4.74 HCA 332.7? SNA 1]5,59 [CO ,59403 INC 4,7448 VI Zg. ADZ

LOP Z16.67 VP 36.I|5 GAP 36,19 AZP 94.2Z TAL 148.64 TAP 1_|.40 RCA 46.84 APO 163.95 VZ 35.043

GP -Z,I3 ZAL 34,87 ZAP 164,16 [TS 18_,61 ZA[ 1Z8.79 ET[ 180.83 ZAC 91.65 ETC 155,89 CLP 164.30

DLA -]?.Z5 RAL Z05.05 RA0 657].A ¥[L 19.021PTH 3.08 VHP Z].973 OPA -?.54 RAP 199.55 [CC 4.9580

L-_ T_Nl[ |NJ LAT IN] LONG INJ RT A$C IN] AZMTH _NJ T|M( PC) CST TIN |NJ Z LAT _NJ Z LONG

Z|9Z.70 -19.05 40.10 99.99 Ill.3? l] 47 11 1592.7 -15.96 5Z,TT

685.75 Z4.07 510.60 115.91 103.58 18 59 46 83.7 25.9_ 50Z.43

1982.Z? -Z0.86 2Z.39 99.21 111.91 12 54 45 1562.3 -IT.TO 15.0Z

5677.45 25.9? Z67.43 114.49 105.35 Zl 34 16 _077.4 2T.82 25g,]Z

1816.95 -25.59 9.ZI 9?.07 |1}.47 13 38 43 1ZI6.9 -ZZ.Z0 1.71

5395.54 30.91 Z4?.57 118.04 10_.57 22 59 40 4795.5 31.71 Z36.81

ORBIT D[1ERNJNATION ACCURACY

ST 2448.Z SR 307.0 S] 846.S

CRT -.8885 CR$ .8720 CST -.9994

LSA 1604.6 N$A $45.B S$A T.J

(LJ 2463.4 [LZ 140.0 ALF 173.6Z

DIFFERENTIAL CC_RECTIONS

TOE-5.]?2? TR411.415| TC3 -.0150 BAU .0778

ROE .B27Z RRA -.Z509 RC3 -.0074 ¥AU-,0105_

rO[ -.gg]? rR4 Z.]899 FC3 °0381BSP 16384

60[ 5.6338 8R41|.4|79 _C3 .OZ4Z FSP -168

NID-COURS[ EXECUTION _CCUR4Cy

SOT 48?2.4 8GR 3Z|.5 $03 80.4

RRT -.8743 RRf" -,6583 RTF ,9893

SG8 4883.0 RZ3 -.0141 R15 -.9895

SGI 4877.3 8GZ Z3?.Z rH4 177.45

LAUNCH OAT[ N4Y 15 ]964 FLIS_T TIN£ 210.00 ARRIVAL DATE DEC 31 196A

H(LI(XENTRIC CONIC

RL 15|.55 LAL *.00

RP 108.18 LAP 2.01

• C 22Z.483 GL -5.78

PLAN[TO([NTRIC CC_IC

C5 295._eZ YHL |?.IZ5

LNCH AZHTH LNCH TIN(

90.00 II 5 46

90.00 18 34 47

]O0.OD ]Z 17 41

100.00 20 5 33

1lO.OO 13 5 5

1]0,00 Z] 54 38

018TAN_[ 588.086

LO_ 143.8Z VL Z4._? GAL 39,90 8ZL 94.9? HCA 535.97 SNA 115.50 [CC .63926 INC 4.9660 vl 29,402

LOP Z19,87 VP 38.09(} GAP 39,60 AZP 94._4 TAL 149.57 TAP I15.54 RCA 41.59 APO J89.01 VZ 35.029

OP -Z.J] ZAL 34,8| ZAP JSZ,ZS E?8 184.6] ZA[ I27.57 IT[ ]80.74 ZAC 92.55 [TC 13_.95 CLP ]61.37

OLA -16,85 RAL ZOS.Z3 RAO 897I.? Vl[L Z0.381 PTH 3.]6 VHP 23.908 OPA -8.03 RaP Z00.74 ECC 5,8_64

L-J Tl_ IN] bat ;NJ LONG |NJ RT A$C IN] AZl4TH |NJ TIN[ PC) CST T|M JNJ Z LAT JNJ Z LONG

ZZ4O.03 -ZO.18 43.10 10|.97 110.30 1| 45 6 1640.0 -17.23 55,66

_?o_0 24,00 310.88 115.8_ 105.50 18 46 15 8?.9 25.89 501.T5

ZOO8.00 -21.g9 13.)! I01.14 I]0,?? lZ 9| 9 1408oD -]8.9? ]7.61

5683.Zl 19.86 18?,83 |16.40 103._5 Zl 40 16 5083.Z 2?.74 259.53

1859.49 -18.?_ IZoOI 99.Z0 IIZ.16 15 56 4 1159.5 -15.47 4.35

5404.48 30.?S 148.ZI 117.93 IOS.?Z 13 4 45 4804.5 3Z,60 239.48

CRS[T O(T(RM|NAT|ON ACCURACY

3? 1386.? SR 294.5 $$ 896._

CRT -.8919 CRS .8?80 CST -.9995

LS4 E565.0 NS4 155,6 S$A 6.5

ELI 1401.2 EL2 131.8 ALF 175.69

O]FF[R[NTIAL CCi_RIEC?IONS

TD[-5.9660 TRAJZ,4883 TC3 .06]8 8AU ,145J

RD[ ,$?45 RRA -.5175 Re3 -.I)094 FAU-,01$1S

F0[-].0818 rRA 2.3819 ¥C3 .044? 88P 18ZL_O

BO[ 6,0198 8RA11.4914 0C3 .0615 rSP -Z6S

_IOoCC_RS£ EXECUTION )CCuRAC_

$G? ASOJ.O 8r,.R 3J4.3 $05 ?9.3

RRT -.?I]S R/W -.698_ RTr .9920

SG(! 4811,3 RZ3 -.0148 RI5 -.99_0

8G1 4806.Z $62 ZZO.8 THA 177.33

Z185



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19645

LAUNCH DATE NAY 2'6 1964 FLIGHT Tll, q[ 70.00 ARRIVAL DArE AUG 4 1964

HELIOCIrNTRIC CCNIC D|STANC lr Z1{).631

RL lSl .56 LAL -.DO LOL ZIi,7j VL 29.565 GAL -16.48 AZL 95.59 HCA 95.15 $NA l}].Z? [CC ,28570 JNC },3868 vl 2.9.39?

RP 108.85 LAP -5,)? LOP 539.94 VP 59.510 GAP -Z,}8 AZP 89,?0 TAL 253.14 TAP }48.29 RCA 108.35 APO 194.18 VZ 54.8]5

RC ?6,AZ? GL -]O.SZ GP 5.45 ZAL let.{)} ZAP 70.4} ETS 1.58 ZA[ 168.911 [T[ 88.99 ZAC 82,58 EYC ZT5.BT CLP -?0,54

PLANI[ TOCFN T/_ C CONIC

C3 79.530 VHL 8.918 OLA 1|.5{) RAL 71.95 RAO 65119.6 VFL |A.]?] PTH Z.58 VHP 4.965 0PA 29.66 RAP 89.17 ECC Z.5089

LNCff AZNTH LNCH YIN[ L-| TXN( |NJ LAY |NJ L(_AG ;NJ RT ASC IN] AZNTH IN] TJNF PC) CST Till IN] Z LAT JNJ Z LONG

90.00 ZZ Z) 7 29|9.{58 -28.Z8 90.S) )Z).OZ 88.45 Z) I1 46 Z519,1 -Z8.19 81,8T

90.00 15 Z| 0 4833.23 18.94 2{)8.8) }15.6T 68.5} IA 42' 5} 42}3.2' 15.86 2.01 .'JI

100.00 Z) 50 18 Z658,0| -28,88 69.90 3Z).06 89.08 24 34 14 2{)38.0 -Z9.69 6].]O

JO0.O0 14 )? )Z 4889.5A Z0.45 |90.28 $15.04 67.69 15 }4 Z )989,5 IT.Z) 162.95

110.00 1 15 )5 2585.)} -54,1? 50,56 325.07 90.81 I 55 19 1783.) -35.69 41.55

llO.OO 15 )Z )8 A416.98 24,57 I/5.34 511.19 65.Z5 18 46 15 581?.{) Z0.83 167.98

OIIrlrrR(NTIAL CORRI[CTION8 M|O-COt)R_[ IrXI[CUTION ACCURACY ORBIT DET(RHINATZON ACCURACY

TDC -.1649 TRA -.874} TC3 -.0518 8AU .1018 S¢T 590.) SGR 58?.} $C,3 Z04.6 ST 202.{) SR 35Z,6 S) 3]8.5

RO[ -.54?? RRA .1157 RC) .0806 FAU .105_ RRT -.06_ RRq r -.1405 RTF .5918 CRT .4690 CRS -.8845 CSt -.8202

FDF-I.O}A] FRA-I.5085 FC3-1.1451 88P 8?? 868 ?06.0 RZ3 .0562 RI) -.5965 LSA 481.4 NSA 185.) SSA 18.?

80( .57Z0 8RA .8818 8C) .{5858 FSP -595 8{,1 591.8 SGZ 38}.1 ?HA 174.65 ELl }68.9 [12 170.6 ALIr 70,67

LAUNCH 0AT lr nAY 26 1964 FLIGHT TJN[ ?Z.00 ARRIVAL DATE AUG 6 ]964

HEL.;'OCI[NTRIC C(_dJC 0|STAN_ r 11 ?.{59}

RL 151 .56 LAL -.{)0 LOt. 244,78 VL 29.}Z5 GAL -18.Z9 AZL 93.42 HCA 98.)Z )HA I}0.88 ECC ,28{557 [NC 3.4249 vl 29.397

RP 108.85 LAP -3,39 LOP $45.11 VP 39.488 GAP -|,94 AZP 89.50 TAL Z52.85 YAP )S1.14 RCA 108.55 APO 193.22 v| 34.820

RC 78.860 GL -11.{58 GP 5.6} ZAL 166.75 ZAP 75.48 [T8 1.118 ZAE 168.58 £T[ 105.88 ZAC 82.80 ETC 274.32 CLP -75,41

PLAN_ T_ENTRIC CONIC

C) 77.819 VHt. 8.82Z OLA 11.E8 RAt. 7Z.11 RAO 6569.5 V[L 14.115 PTH 2.5? VHP 4.821 CIpA 29.72 RAP 86.98 [CC 2..2.807

LNCH AZNTH Li_H TIN_ L-1TI/4E IN] LAT IN] L(:NG |NJ RT ASC IN] AZNTH IN] TIN£ POCST TIM |NJ Z LAT IN] Z LONG

90.00 22 25 AO E9OG.?) -28,)0 89.6) 3ZZ.?I 88.90 25 14 ? Z50G.? -78.15 80.96

90.00 15 _ 54 4835.58 19.00 ZOS,H 3|3.58 88.60 14 41 )0 42}5.6 15.93 Z01.66

100.00 E3 }Z 4Z 2828.08 -29.89 69.{51 322,?) 89.54 24 36 28 20Z6.1 -Z9.65 60.2.]

100.OO 14 38 34 4591.47 Z0.48 l fK),41 312.95 67,74 1} 5) } 3991.} 1T.28 ]83.0T

liD.DO I IT 43 E372,30 -34.18 49.70 3E2.89 9|.52 I 57 16 1772.3 -33.60 40,50

llO.OO 15 31 5? 4418.01 24.40 178,40 511.09 6}.28 16 45 55 5818.0 20.86 168.03

OIFFERENTIAL C_I'RI[CTION8 M|0-CCXJRg( ELOCUTION ACCURACY OR81T OETERNXNATION ACCURACY

TO[ -.1975 YRA -.9408 TO3 -,D878 8AU .I258 $GT 654.6 SC,R 385.) SO) 21?.) ST 226.6 5R 349.6 $$ 330.9

ROE -.5571RRA .1097 RC3 .{5831FAU .|1059 RRT -.09_2 Rf_ r -,|446 RTF .8555 CRT .5127 CRS -.8880 CST -.8442

r0[-I.1198 FRA-I.5749 FC3o1.2505 88P 1138 888 759.5 R25 .{)}29 R|3 -.6588 LSA 496.2 MSA 190.9 SSA 18.8

80[ .5?ZZ BRA .9A89 8C) .|2_09 FSP -840 SOl 6}6.0 982 )82.8 ?HA 175,Z9 ELI )T}.J [L2 181,4 ALF 65.54

LAUNCH DATE NAY 26 1964 FLIGHT TII4_ T4.00 ARRIVAL DATE AUG 8 ]964

H(LIO¢[NTRIC C(_lJC 0|STANC( 225.511

RL 151.58 LAL -.00 L(_, 244.78 VL 29.479 GAL *18,11 AZL 95.48 HCA 101.48 SN4 15{).42 (CC .27754 ;NC 3.4638 vl 29.39?

RP 1{58.81 LAP -).59 LOP )46.28 VP )9.480 GAP -1.53 AZP 88.51 TAL 252.}9 TAP 555.88 RCA 108.68 APO 197.1T v| 34.82.?

RC 80.912 GL -11.31GP 5.84 ZAL 186.45 ZAP 80.49 (r$ 2.39 ZA( 167.53 EYE 12{).32 ZAC 83.C5 (TO 274.76 CLP -8D.44

PLAI_[TOC[NTRIC CONIC

C3 78.144 VHL 8,7Z8 DLA 11.08 RAL 72.55 RA0 8589.5 V(L 14.05} PTH 2.56 VHP 4,?i0 DPA 28,T5 RAP 84.83 [CC 2..2551

LNCH AZHTH LNCH TIM( L-1 TZl41[ IN] LAY IN] LONG |NJ RT ASC IN] AZXTff IN] TIH( PO C)t TIN IN] 2 LA T IN] 2 LONG

90.00 22 28 2} 2894.49 -Z8.51 88.75 5ZZ.A$ 88.55 Z) 16 40 2284.5 -_8.1D 80.07

90.00 15 ZO A 4837.76 .19.08 Z09.|2 313.49 68,65 14 40 42 4237.8 15.99 2.01.79

100.00 Z) 55 19 2114.25 -29.89 641.15 )22,46 90.{51 Z4 )8 }} 20|4.3 -29,57 39.34

IOO.00 14 55 52 4S93.23 E{).}) 190.52 )lZ.ST 67.78 15 5Z 25 3995.2 17.33 183.18

|JO.OO l EO 4 E381.35 -54.14 48.85 522.58 91.82 l 59 Z5 1761.4 -33.51 39.66

110.00 15 31 3Z 4418.90 24.42 175.46 511.04 65.51 16 45 1| 3818.9 20.89 168.]0

01rF(RENTIAL CGI_RECTION$ Ni0-C(_J/t$1[ £XI[CUTICBI ACCURACY ORS|T D( T(RHZNATION ACCURACY

TO( -.23Z8 TRA*I.0117 TC) -,1279 8AU ,IS]SO SOT 728.7 $C_ 582.1 885 227.9 St 254.2 SR 345.8 S) )40.9

ROE -.5E5? RRA .1042 RC3 .08S0 FAU .|1485 RRT -.0_8 RRF -.|469 RTF .?068 CRY .5512 CRS -.8918 CST -,8638

FO(-I,JTJ2 FRA-|.618e FC3-1._O58 88P 1450 $88 822,8 R23 .0515 RI) -,?09{) LSA 511.6 NSA 195.7 SSA 18.8

80£ .5749 MA 1.01/O 8C) .1535 F)P -6?4 SOl 7_0.0 882 )79.5 THA |75.94 [L1 384.5 EL2 190.8 ALF 59,P9

LAUNCH OAT[ NAY Z8 1964 FLIGHT TIR 78.00 ARRIVAL 0ATE AUG 10 1964

H[LIOC[NTR|C CONIC OIl?AlE( E|9.880

RL 151.54 LAL -.OO L(X, Z44.78 VL E9.4Z7 GAL -15.92 AZL 93,50 I/CA 104.65 SNA 149.90 (CO .27458 INC 3.5{))5 Vl 2.9.397

RP |O8.78 LAP -).59 L(_' 549.41 VP 39.A28 GAP -.75 AZP 89,|1 TAT. 25|.85 TAP 356,51 RCA 1{58.74 APO 191.06 VZ 34.835

RC 83.179 GL -11.}8 GP 8.01ZAL 188.08 ZAP 85.4| (T$ 2.90 ZA( 165.46 £T( 15|.74 ZAC 8}.26 CTC Z75.17 CLP -85.59

PLAN_TOC[NTRIC CONIC

C3 T4.498 VHL 8.831 OLA 10.84 RAL 72.$4 RA{) 8589,4 VEL 13.995 PTH 2,}5 VHP 4.628 OPA 29.74 RAP 82.78 (CC Z.ZZ60

LNCH AZNTH LNCH YIN( L-J TIN( |NJ LAY IN] LONG IN] RT ASC |NJ AZNTH |NJ TIN( PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 ZZ 31 21 2982.28 -28.52 87.84 322.E4 89.8{) 23 19 24 2282.3 -28.04 79.18

90.00 I) |9 ZT 4939.82 19.1! ZO5,ZS 313.48 88.?0 14 40 ? 1239.8 16.03 201.91

100.00 0 2 3 ZeOE.42 -29.89 87.25 322.24 90,47 0 A5 26 ZOOZ.A -29.50 58.47

I00.00 14 )} Z) 4594.89 _,)T 190.62 )12.86 67.82 J} }1 57 )994.9 IT.38 ]83.28

110.00 1 22 36 23)0.)9 -34.1| 47,99 322.1| 92.3) Z l 46 1750,4 -33,41 38.82

liE).00 15 31 19 4419.89 24.4} !_5.51 3Jl.04 85.)5 18 4d 59 38|9.7 20.91 168.1_

0IFFER[NTZAL C(_RRI[CTION8 N|{)-C(_JIR$_ [XECUT|ON ACCURACY 0RS|T 0[T[RN|NATi0N ACCURACY

TO( o.289T TRA-|.0863 7C3 -.|?02 BAU .190| $67 8|0,8 )OR 3??.? $G$ 256.8 8T 284.0 SR )AI.2 SS 350.4

R0( -.5151 RRA .09?5 RC3 ,0885 FAU .1|817 IIM*T -.IOZZ Rtllr -.1474 RTF .?487 CRT .}840 ORS -.8959 CST -.8790

rD(-I.2158 FRA-I.849Q FC3-].3752 88P 1757 $88 894.5 R25 .0505 RI) -.TA84 LSA 528.8 N)A 199.7 $$A ]8.8

80( .579? 8RA 1.0907 BC3 .1909 F)P -710 SOl 8]2.0 $82 }?}.2 THA 178.53 ELI 597.4 [L2 198,0 ALF 55.??

2188



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. I, 1964)

LAUNCH OaT[ NAY 26 19G4 FLIGHT TIM[ 78.00 ARRIVAL DATE AUG IZ 1964

H[LIOC[NTRIC CONIC 01STANCE Z36.204

RL |51.56 LAL -.DO LOt. 244.78 VL 29.369 GAL -15.74 AZL 93.$4 HCA 107.92 SNA I49,33 £CC .27J68 INC 3.5444 VJ 29.397

RP 108.76 LAP °3.9? LOP 392.64 VP 99.392 GAP -.ZO AZP _.91 TAL ZgI.ZZ TAP 999,04 RCA 108.76 APO 189.90 vZ 94.849

RC 85,496 GL -11.81 GP 6.18 ZAL 16§.69 ZAP 90.Zl ET$ 3.42 ZA[ 163-21 [T[ 140.Z0 ZAC 85.48 ETC 279.89 CLP -gO.El

PLAN([TO([NTR]C CONIC

C3 7Z.667 VHL 8.$96 OLA 10.63 RAL 7Z.98 RAD 6969.4 Y[L |3.936 PTH Z.94 VHP 4.979 DPA Z9,7Z RAP 80.88 £CC Z.]992

LNCH AZNTH LNCH TII4C L-I TII4( INJ LAT INJ LONG ]NJ RT A$C |NJ AZNTH INJ T|M{ PO CST TIN |NJ Z LAT [NJ Z LONG

90.00 ZZ 34 _O 2869.9I -29.32 46.99 32Z.07 90.25 Z9 ZZ ZO Z269.9 -ZT.98 78.Z8

90.00 19 |9 Z 4841.93 |9,16 Z09.39 3J3.SI 68.?4 14 99 44 424|,8 16.10 202.03

IO0.O0 O S 4 Z890.48 -29.89 66.36 9ZZ.OS 90.94 0 48 14 |990.S -29.43 S?.59

100.00 14 35 9 4596,S0 _0,61 190.72 912.89 67°86 IS 91 41 3996,9 17.49 183,98

110.O0 | 25 ZO 29}9.9| -34.08 47.13 321.89 92.84 Z 4 19 1799.9 -59.31 97.97

1|O.00 19 3I 19 4420.42 24.47 J73.56 311.09 65.}S {6 44 59 3820.4 20.94 168.19

OJFFER[NTIAL CC_R[CII(_#8 NIO-CCURSI[ [KI[CuT|C04 ACCURACY _B[T O[T[RN|NATION ACCURACY

TOE -.3084 TRA-1,1638 TC3 -.2184 8AU ,Z283 867 899.9 $GR 372.Z SG9 243.6 ST 9|6.0 SR 398.8 S} 988 ,6

RO£ -.4996 RRA .08901RC3 .0878 FAU .|2038 RRT -.IOZ3 Rffl r -.146J RTr .7776 CRT .6124 CR$ -.9_04 CST -.8909

FOE-l,|490 FRA-1.6813 FCA-l.4302 8SP ZO6Z 868 973.8 RZ3 .0506 RJ5 -.7788 LSA 947.6 NSA 202.6 8SA ]8._

802 .5871 8RA |.1672 BC) .ZAZS FSP -739 8GI 90_,9 8{Z 369.8 TH4 |77.0_ ELI 4|4,9 [L2 Z0Z.S ALF 47,BS

LAUNCH 081[ NAY Z6 1964 FLIGHT TIN[ 80.00 ARRIVAL DATE AUG 14 1964

H£LIO(:ENTRIC CONIC

RL I81.86 LAL -.OO

RP 108.79 LAP -5.33

RC 87.749 GL -|Z.O8

PLAN[T_(NTRIC CONIC

C] 71.248 VHL 8.44|

LNCH AZNTH LNCH TIN(

90.00 ZZ 37 SI

90.00 13 IS 47

100.00 0 8 18

1OO.00 14 34 37

110.00 I Z8 18

IlO.OO I5 3I Z7

DIFF[R[NTIAL CMRECTICN8

TOE -.3483 TRA-I.Z434 TC3 -.2928 8AU ._640

RO( -.488£ RRA .0808 Re3 .0880 FAU .IZIZ3

F02-|.2658 FRA-1.6503 FC3-|.4733 BSP 2400

BOG .5972 8RA I.ZAeO Be3 .2771 FSP -752

0iS?ARC[ 242.885

LQ. Z44.78 VL 29.306 GAL -IS.56 AZL 93.59 NCA 1II.00 SNA |48.70 ECC .26885 INC 3.5868 vl 29.397

LOP _5.8| VP 39.353 GAP .32 A2P 88.7| TAL 250.49 TAP |.49 RCA 108.72 APO 188.68 vZ ]4.852

GP 8.34 ZAL 163.27 ZAP 94.83 ETS 3.95 ZAE 160.79 ET[ |46.42 ZAC 89.70 ETC 278.88 CLP -94.88

OLA |0,41RAL 73.37 RA0 6569.4 VEL 13.878 PTH 2.33 VHP 4.541 0PA 29.68 RAP ?9.16 [CC 2,1726

L-| TIN( INJ LAT JNJ LONG INJ RT A$C INJ AZNTH _NJ TIN[ PO CST T]N INJ Z LAT [NJ Z LONG

Za57.32 -Z8.3I 86.0| 321.94 90.7l 23 25 28 Z297.3 -Z7.91 77.37

4843.86 19.2| Z09.50 313.58 68.79 |4 39 31 4243.9 16.16 202.16

2578.)0 -29.86 65.46 321.91 91.41 0 SI 16 1978.9 -Z9.39 56.69

4888.12 Z0.63 190.83 312.97 67.90 15 Sl 38 3998.I 17.47 183.47

2328.02 -34.04 48.25 3Zl:?O 93.36 Z 7 4 1728.0 -93.20 51.11

4421.17 24.49 |75.60 3II.|? 63,37 16 45 9 38Z|.Z 20.96 168,Z4

MZO-C(_IR$1[ [XECUT|ON ACCURACY ORgIT 0[T[RNJNATION ACCURACY

$GT 994.5 SC_ 365.5 5G3 247.? ST 949.8 SR 929.8 S$ 364,0

RRT -.0987 RRF -.1430 RTF .8009 CRT .6371 CRS -.gOSZ CST -.9O0Z

SGB 1039.5 RZ3 .05ZO RI3 -.8018 LSA 566.9 N$A 204,6 SSA 18.8

SGI 993.Z SG2 363.5 THA 177.60 ELI 439.1 [LZ 204.3 ALr 4Z.36

LAUNCN 0AT[ NAY Z6 1964 FLIGHT TIN( 82.00 ARRIVAL OATE AUG 16 1964

HELIOCENTRIC CONIC

RL 151.56 LAL -.00

RP 108.70 LAP -3,31

RC 90.049 GL -12.35

PLANI[TO_ENTR|C CONIC

C$ 69.638 VHL 8.348

LNCH AZMYH LhI_H TIM(

90.OO ZZ 41ZS

90.00 13 18 38

100.00 O |I 44

iOO.O0 14 34 87

110.00 I 31 26

110.00 |5 3I 44

01FrER(NTIAL C(_q'RI[ETJON8

TOE -.3888 TRA-I.AZ40

ROE -.4698 RRA .0?If

¥02-1.2769 FRA-I.SZ_IO

8DE .6096 MA 1.3260

LAUNCH OAT[ NAY 26 1984

0ISTANCE 248.726

LOt. 244.78 ¥L Z9.Z37 GAL -15.97 AZL 93.63 HCA

LOP 338.99 vP 39.311 GAP .81 AZP 88.31 TAL

GP 6.49 ZAL 164.82 ZAP 99.29 ETS 4.48 ZAE

TC3 -.3119 8AU .30|7

RC3 .0880 rAU .IZIZ8

FC3-1.5071 88P 2747

8C3 .324| FSP -766

vl 29.397

v2 34.662

CLP -99.96

0LA 10.18 RAL ?3.80 RA0 6569.3 VEL 13.820 PTH 2.5Z VHP 4.531 DPA 29.66 RAP ?7.6? ECC 2.1461

L-1 TIN( INJ LAY INJ LONG |NJ R? ASC INJ AZNTH INJ TIN£ PO C$T TIN ]NJ 2 LAT INJ 2 LONG

2844.41 -28.29 85.07 921.84 91.19 2] 28 50 Z244.4 -27.85 ?6.43

4845.99 19.26 209.64 3|3.69 68.83 14 99 24 4246.0 16.21 202.29

2565.80 -29.84 64.53 3Z1.79 91.90 0 54 30 1968.8 -29.28 59.Y7

4599.82 20.?0 190.93 313.08 67.94 15 31 36 3999.8 IT.92 183.88

2316.42 -33.99 45.33 3Z1._4 93.89 2 IO 2 |716.4 -33.08 96.23

4421.97 Z4.Sl I75.66 311.30 68.99 16 43 26 3822.0 20.98 168,28

N|O-C(_lRSl[ (x(CUTICIN ACCURACY (_t'SIT OETERNINATION ACCURACY

8GT 1093.3 $GR 337.8 SG3 230.3 ST 385.1 SR 322.8 S} 969.9

RRT -.0928 RRF -.1385 RTF .8187 CRT .6587 CRS -.9103 CST -.90?2

SG8 1130.3 RZ3 .0339 RI3 -.8194 LSA 388.4 NSA 20S,S $SA 19.8

SG| 1093.8 SG2 336,1 THA 178.06 ELI 489.4 [LZ Z03.6 ALF 37.47

ARRIVAL OAT[ AUG 18 1964

|14.17 SNA 148.04 £CC .26607 INC 3.6310

249,68 TAP 3.83 RCA 10B.6S APO 187.43

138,31 EYE ISI,O9 ZAC 89.51ETC Z76.17

FLIGHT TIN( 84.D0

HELIOCENTRIC CONIC OISTAN([ ZS4.929

RL 151.58 LAL -.00 L(_,, 244.78 VL 29.163 GAL -15,|8 8ZL 93.(_ /'(_8 117.33 _A 147.34 [CC .26334 INC 3.6776 vl 29.997

RP |08.67 LAP -3.27 LOP Z.I8 ¥P 39.286 GAP |.29 AZP 88.31 TAL 248.80 TAP 6.|4 RCA 108.84 APO 186.14 V2 34.872

RC 92.357 GL -12.84 GP 8.83 ZAL 184.33 ZAP 103.53 ETS 3.02 ZA[ |_5.88 [T_ I_4.32 ZAC 84.I3 ETC 276.42 CLP-10_.6Z

PLAN(TOC_NTR_C CONIC

C3 68.034 VHL 8.248 OLA 9.94 RAL ?4._7 RAO 8369.3 VEL 13.762 PTM 2.31 VHP 4.338 OPA 29.65 RAP 76.41 ECC 2.1197

LN_H AZMTN LN_H T|N( L-| ?|141[ INJ LAY |NJ LONG JNJ RT ASC INJ AZNTH |NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

9_.00 22 45 14 2831.06 -28.27 84.09 321.76 91.68 23 32 25 2231.0 -27.74 75.47

90.00 13 I8 36 4848.29 |9.)Z _)09.78 3|3.83 (_1.88 14 39 24 4248.3 16.28 Z02.4_

I00.00 0 |3 23 Z_52.88 -29.80 9_._7 321.?0 9Z.40 0 57 38 196Z,9 -29.15 84.83

J OO.OO |4 38 2 460|.89 2'0.?4 191.0S 31 3.23 67.98 15 _1 44 4001.7 17.87 189,69

110.00 J 34 49 Z)04,4_ -33.93 44.4| _|.4| 94,44 Z 13 14 1704.4 -32.94 95,92

110.O0 15 32 7 4422.91 24.54 |73.?Z 3||.46 63,42 IS 43 50 3822.9 21.01 168.94

OIFFERENTIAL CORR[CT|ON8 NJ0-COU_M[ [vlrCUTJON ACCURACY ORBIT DET[RNINATION ACCURACY

YOE -.A_99 TRA-].4033 TC3 -.3825 BSU .339_ $G? 1|93.4 $_ 349.0 $63 231.0 ST 421.8 SR 914,9 SS 3Y).7

ROE -.4829 RRA .0_O8 RC3 .0877 FAU .|Z04Z RRT -.0838 _ -.1328 RIF ,8322 CRT .6?80 CR$ -.9]96 CST -.9125

r0[-1.2786 FRA-I.sg_O FC3-1.5324 BgP 3|08 $_ I24_.3 RZ3 .056? R]3 -,8326 LSA 611.7 N$A 209.4 SSA J8.7

80[ .6244 BRA 1.4068 8C3 .37t9 FSP -774 $G| I|9_.8 $GZ 347.6 THA 178.47 ELI 486.6 EL2 200.6 ALF 93,2D

Z187



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAUNCH OAT[ NAY Z6 1964 FLIGHT TIN_ 86.0D ARRIVAL DATE AUG ZD 1964

N[LJOC£NTRIC CONIC DISTANCE Z61.096

RL 151.56 LAL -.00 LOL 244.78 VL 29.069 GAL -14.99 AZL 95.?3 HCA

RP 10¢.64 LAP -3.Zl LOP 5,56 vP 39.Z18 GAP 1,73 AZP 88.11 TAL

RC 94.6?0 GL -12,95 GP 6.82 ZAL 163.79 ZAP 107.54 ITS 5.58 ZAC

PLAN[ TO([NTRIC CO_IIC

C5 66.435 VHL 8.15I 0LA 9.69 RAL 74.79 RAO 6569.} VEL 13.?04 PTH

LNCH AZNTH LN_H TIN[ L-i TIN( JNJ LAT

90.00 ZZ A9 19 Z817.13 -Z8.2A

90.00 13 J8 3? 4850.86 19.38

100.00 0 19 Zl 2559.41 -29.76

100,00 14 35 II 4605,82 Z0.80

llO.O0 1 }8 26 2291,93 -53.86

110.00 I5 32 }5 4424.0f 24.57

_IFF[R[NTIAL CORR[C?I(_IS

TOG -.4706 TRA-I.4881 TC} -.4140 8AU .}758

ROE -.4333 RRA ,049A RC} .0870 FAU .JI883

F0£-1.2692 YRA-J,$45Z FC}-I.3439 eSP 346J

80[ .64J1 MA 1.4869 8C} .4231FSP -769

IZO.SZ SNA ]46.6Z GCC .Z6068 JNC 3.7269 vl 29.397

247.84 TAP 8.36 RCA 106.40 APO 184.84 vZ 34.882

133,55 IT[ 15?.ZO ZAC 84.5A [TC Z76.61 CLP-107.66

2.50 VHP 4.561 0PA 29.68 RAP 75.40 [CC Z.0934

XNJ LCNG IN] RT ASC |NJ AZNTH IN] TIN[ PO CST TIN |NJ Z LAT iN] Z LONG

83.07 }Zl.?J 92.19 23 36 16 ZZI?,l -27.64 74,46

209.93 }14.01 68.94 14 }9 Z? 4250.9 16.55 Z0Z.58

62.57 321.63 92.93 I 1 41 1939.4 -29.0A 53.84

I91.19 }13.41 68.03 13 SI SS 4003.8 17.65 163.82

43.45 }Zl.}O 95.01 Z 16 38 I691.9 -3Z.60 3A.5T

175.79 }11.66 63.45 |6 46 19 5824.I Z1.05 168.41

N|0-COUR$( [XI[CuTZ0N ACCURACY ORBIT OET[RN|NATION ACCURACY

5GT 1299,$ sGR }59.Z SG} 249.8 ST 459.3 SR }06.2 S$ 576.0

RlIT -.0?ZZ RRF -.1257 RTF .8419 CRT .6954 CRS -.9212 CST -.9164

SG8 1542.8 R}} .0607 RI} -,SAZZ LSA 6}5.7 NSA 204.Z $SA 18.6

$61 1Z99.5 562 }}8.2 THA 178.84 ELI 516.1 EL2 195.9 ALF 29,$4

LAUNCH OAT[ NAY 28 1964 FLIGHT TIN[ 88.O0 ARRIVAL OAT[ AUG ZZ 1964

HELIOCENTRIC CONIC

RL 151.58 LAL -.00

RP IO8.60 LAP -}.J4

RC 95.988 GL -I}.2?

PLANCTOC[N?R|C C_IC

C5 64.842 VHL 8.052

LNCH AZNTH LN(H TIN[

90.00 22 53 40

9(3,00 l} 18 59

I00.00 0 23 }4

100.00 14 _5 22

110,00 | 42 19

110.OO 15 3} $

OIrFERENTIAL CORRI[CTION$

T0[ -.5IJ8 TRA-|.568A TC3 -.4668 8AU ,4115

ROE -.4186 RRA .0}?8 RC} ,0862 fAU .11640

FDG-|.2580 FRA-J.48_I FC}-1,5542 88P }823

80£ .6599 BRA 1.3669 BC} .4747 FSP -767

O;$TAN¢£ 267.229

LOt, 24A.78 YL 29,009 GAL -]4.79 AZL 9}.78 HCA 125.70 _A 145.88 [CC .25807 ZNC 3.7796 Vl 29.59?

LOP 6.54 VP _9.]69 GAP 2.15 A2P 87.90 TAL 246.81 TAP 10,52 RCA 108.23 APO 183.52 V2 34.893

GP 6.99 ZAL 185.22 ZAP |11.52 [TS 6.16 2A[ |51.}0 [T[ 159,28 ZAC 84.55 CTC 276.75 CLP-JII,49

0bA 9.42 RAL 75,34 RA0 6569.2 VEL ]}.645 PTH 2.49 VHP 4.595 0PA 29.75 RAP 74.64 [CC Z.O6?J

L-J TIN[ IN] LAT IN] LONG IN] RT ASC |NJ AZNTH |NJ TIN[ PO CST TIN JNJ Z LAT IN] Z LONG

2802.34 -28,20 82,01 }ZJ,6? 92,72 23 40 23 2202.5 -Z?,$Z 73,41

4835.$2 19.45 _10.15 3|4.22 69.01 I4 }9 33 425}.8 16.43 202,76

2325.}0 -29.71 Sl.5} 521,58 93,48 1 5 59 1923,3 -Z8.91 52.81

4606.}O ZO.86 Igl.}A 313.63 68.09 JS 32 9 4006.3 17.70 185.97

227_.85 -}}.78 42.45 32|._ 93.60 Z ZO I8 1878.9 -52.33 33.38

4425.31 24.8| 175.88 31|.88 65,49 16 46 52 5823,3 21.I0 168.50

N;O-CO_J_$[ [X_CUT]ON ACCURACY ORBIT O[T[RN1NATION ACCURACY

SGT Ii05.J $GR 528.4 SG3 247.7 ST 498.0 SR 296,5 $5 378.9

RRT -.0590 RRIr -.1185 RTF .8492 CRT .7115 CRS -.92?1CST -.9193

$68 1442.9 R}} .0654 RI} -.8A95 LSA 662.I NSA Z02,I SSA 18.5

$GI 1405.2 $GZ 327,8 THA I?9.1? ELI 547.8 [L2 189.4 ALF 26.35

LAUNCH OAT[ MAY Z6 1964 FLIGHT T[N£ 90.00 ARRIVAL DATE AUG Z4 1964

H[L|C_GNTR1C CONIC

RL 151.56 LAL -,00

RP 106.57 LAP -5.07

RC 99.508 GL -15.62

PLANG TOCGNTRIC CON](

C3 65.256 VHL ?.953

LNCH AZNTH LNCH TII_[

90,00 ZZ 58 ZO

90.00 15 18 41

100,00 0 ZB 4

100.00 14 55 54

110.00 J 46 28

lJO.O0 15 }} 39

O|FFER(NT]AL CORRECTION8

T0[ -.5530 TRA-|.6458 TC} -,5203 BAU .44(1{)

ROE -,3967 RRA .0260 RC} .085I FAU ,1|372

FO[-1.2451FRA-J.4299 FC}-1.5365 8SP 419I

80[ .6806 BNA |,6460 8C} ,5274 FSP -761

01STANCE 273.331

LOt. Z44.78 VL 28.927 GAL -14.59 AZL 93.84 NCA

LOP 11,73 VP 59.119 GAP 2.56 AZP 87.70 TAL

GP 7.19 ZAL 162.61 ZAP 114.87 [TS 6.77 ZA[

126.89 SNA 145.12 [CC .2555Z 1NC 3.8364 vl 29,597

Z4S.?} TAP 1Z.61RCA 108.04 APO IBZ.ZO VZ 34.90_

149.21 [TE 160.92 ZAC _4.77 [TC 276,84 CLP-]15.08

0LA 9.|} RAL 75.9Z RA0 6569.2 VEL I3.587 PTH Z.48 VNP 4.642 OPA 29,86 RAP 74.13 [CC Z.0410

L-I TIN[ IN] LAY |NJ LONG |NJ RT ASC ZNJ AZNTH IN] TIN[ PO CST TIN |NJ Z LAT IN] Z LONG

Z787.15 -28.1A 80.89 321.85 93.28 23 44 47 2IB?.l -Z7.3g 72.30

4857.29 19.54 210.55 314.46 69.09 14 59 38 4237.5 16.5_ 20Z.98

2510,41 -29.64 60,42 321.34 94.05 I g 54 1910.4 -28.76 $1.73

4609,26 20.94 191.33 }|3.87 68.16 13 52 23 4009.3 17.79 184.15

2265.0? -35.68 41.57 321,12 96.22 2 24 13 1665.1 °32.45 32.35

4427.36 24.66 178.00 512.13 65.53 16 47 Z6 3827,4 ZJ.I5 J68,&1

N]0-C_JRS_ (X[CUTION ACCURACY ORBIT D[T[RNINATION ACCURACY

$GT 1512.0 $GR }16.8 SG} 244.7 ST 557.? SR 285.9 SS 381.6

RRT -.0419 RRF -.1104 RTF ,8546 CRT .7267 CRS -.933Z CST -.9Z13

$Gt_ 1544.8 RZ} ,0715 R13 -.8548 LSA 690.3 NSA I99.0 SSA 18.3

SGI 15IZ.I SG2 516.5 THA 179,45 ELI 591.Z [LZ 181.7 ALF Z5,56

LAUNCH OAT[ NAY 26 1964 FLXGHT TZN[ 92.00 ARRIVAL OAT[ AuG 26 1964

H[L](X[NTRIC CONIC

RL J31,56 LAL -.00

RP J08.53 LAP -2.08

RC IOI.530 GL -14.00

PLAN(TOC[NTRIC CONIC

C} 61.879 VHL 7,854

LNCH AZNTH LNCH ?IN[

90,00 Z} } |9

90,00 13 18 40

1OO.00 0 32 33

100.00 14 }5 4}

1J0.00 1 30 54

JlO.O0 ]5 }4 II

D|¥FERENTIAL CORR[CT|ON$

TO[ -.5944 TRA-J.?2}8 TC} -,3755 8AU .4794

R0[ -.3758 RRA .0139 RC3 .0840 rAu _11072

FD[-J.ZZ60 FRA-l.3674 FC5-J.5541 88P 4562

90[ .?035 8RA 1,7238 8C} ,5914 FSP -754

OIITANC[ 279.404

LOL 244.78 YL 28.842 GAL -14.38 AZL 93.90 HCA ]_.07 SNA 144.35 [CC .Z5304 ZNC 3.8982 VI 29.39Y

LOP 14.8] VP 39.087 GAP 2,94 AZP 87.49 TAL 244.59 TAP 14.66 RCA 107.82 APO 180.87 V2 54.916

GP 7.42 ZAL 161.83 ZAP ]18.21 ITS ?,43 ZA[ 247.26 CTE ]62.20 ZAC 83.0I £TC Z76.88 CLP-llS.46

0LA 8.81RAL 76.$5 RA0 6589.2 VEL 13.529 PTH 2.47 VHP 4.697 0PA 30.07 RAP' ?3.8? GCC Z.0131

L-| TiN[ IN] LAT |NJ LONG |NJ RT A$C IN] AZNTH IN] TIN[ PO CST TIN IN] Z LAT IN] Z LONG

2??0.82 -28.07 79.11_ }Z|.8S 9}.8? 25 49 }0 2170.8 -Z?.24 7;.13

4861.41 19.$4 210.61 514.?} 89,18 |4 39 41 4281.4 16.63 203.23

2494.6} -29.55 39.26 321.52 94.66 I I4 28 1894.6 -28.60 50.59

4512,85 2],0} 191,?$ }J4.16 $8.25 |5 5Z }6 4012.8 17.89 J94.37

2250.A8 -}}.5? 40,25 321.05 96.88 2 28 25 I650.3 -32.25 31.26

4429.73 Z4.?} 178.15 512,44 65,61 J6 48 | }$29.? 2J,23 168,76

N|O-C(X/R$1[ £_rCUTION ACCURACY ORBIT 0[T[RNZNAT_ON ACCURACY

SGT 1819.9 8GR _04.4 $G} 241.0 ST _78.4 SR 274.2 $S 394,4

RRT -.0271 RIW -.1026 RTr .8555 CRT .7415 CRS -.9395 CST -.9227

sG8 ]648.} R}} .0?55 R]} -.8596 LSA ?Z0.4 NSA 195,3 SSA 18.1

SGI 16J 9.9 $GZ )OA.3 THA 179.70 ELI 6]6,4 EL2 J72.6 ALF 21.10

2188



JPL. TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964_

LAUNCH DATE NAY 26 ]964 FLIGHT T|I_ 94.00 ARR|VAL 0AT[ AUG 18 1964

H[LJOC[NTRJC CON|C OISTANC[ ZeS.4SG

RL 151.36 LAL -,00 LOL 244.78 VL 18.756 GAL -14,17 AZL 95.9? HCA 133.25 3HA 143.57 [CC .15063 [NC $.9661 VJ Z9.$gY

RP |08.30 LAP -Zo89 LOP 18.10 VP )9.OI3 GAP }.31 AZP 87.Z8 TAL 243,39 TAP |6.63 RCA 10?.58 APO 179.53 v2 34.929

RC 103.951 GL -IA.AO GP ?.88 ZAL 161.ZA ZAP IZl.$Z ITS 8.J3 ZA[ 143.AS IT[ 163.Z0 ZAC 85.2? [rc 2?6.88 CLP-IZI.eA

PLAN[ TO([NTRIC CONIC

C3 60.|15 VHL 7.733 DLA 8.46 RAL ??.Zl RA0 6559.1 ¥[L 13.471 PTN 2,46 VHP 4,759 OPA 30.33 RAP 73.83 [CC |°9893

LNCH AZHTff LN_H TINt[ L-I TI1_[ |NJ LAT INJ LONG INJ RT A$C INJ AZNTH ]NJ TIM[ PO CST TIM INJ Z LAT INJ Z LONG

90.00 Z3 8 41 1753.$8 -27.99 ?8.43 31J.53 94,50 23 54 33 t153.4 -Z?,O? 69.8e

90.00 13 18 33 A866.38 19.76 ZI0.93 313.04 69.19 14 39 39 4166.4 16.76 _03.53

100.00 0 38 4 24?7.79 -19.46 38,02 321.31 93.31 I 19 ZZ 1877.8 -28.41 49.37

I00.00 14 33 47 4617.20 2].|4 19Z.04 314,4? 68.36 15 31 45 A017.2 18.0] ]84.64

IJO.OO | _S 40 Z134.94 -33.43 ]9.03 320.98 97.57 Z 32 33 163A.9 -32.03 30.10

110.00 15 34 40 4432.BZ 24.82 ]76.35 312.78 65.70 16 48 33 383Z,8 11.33 168.94

oErr[R£NrZAL CORR[CTIONS NIO-COUR$[ [vlrCUT_ON ACCURACY ORB17 O[TERN_NATION ACCURACY

TO] -.6333 TRA-1,7991 TC3 -,630S BA'U ,3]10 SGT 1727,| SGR 19|,3 SG_ _36._ ST 619.6 SR 261 .6 S$ 386°0

RO£ -.3640 RRA .0018 RC3 .0827 FAU .J0728 RRT -,_82 RRF -.0930 RTr ,8607 CR? .736J CRS -.9A60 C$T -.923A

FO[-|.2038 FRA-].Z980 FC5-I.SASO 83P 4911 SOB ]76|,5 RZ3 .0877 RI3 -.8607 Lea 751.4 NSA 190.8 Sea 17.8

80[ .?173 BRA 1,799! 8C3 .6339 FeP -7_5 $81 ]?Z?.J $GZ 291.) 7HA I79.92 [LJ 662.8 [L2 J62.6 ALF JB.gZ

LAUNCH OA?[ HAY 26 J964 FL]r,,_T 7]1_ 96.DO ARRIVAL DATE AUG 30 1964

H[LJO_EN?R]C CON|C

RL 131.S6 LAL -.00

RP 108.48 LAP -Z,78

RC 100.170 GL -]4._

PLAN_TOCENTR_C CC_I|C

C3 38,_?0 VHL 7.633

LNCH AZNTH LHCH TIIA[

90.00 23 1A 29

90.00 13 18 18

100.00 0 43 40

100.00 14 33 45

110.00 Z 0 49

llO.O0 ]9 39 5

DIFF[R[NTIAL CC_R[CTION$

TD[ -.6777 TRA*I.873_ 7C3 -._?_ BAU ._419

RO[ -.3311 RRA -.0106 RC3 .0815 FAU .10390

FOE-I.1839 FRA*I.Z5Z4 FC3-1,3358 8SP 5Z81

GD[ .?34Z 8RA 1.8733 GO3 .6910 FeP -?_4

OJ$TANC[ ZgJ.i?l

LOt. ]AM.?8 VL 28,6f_ GAL -13,95 AZL 94.04 NCM 136.4A SNA 142,78 [CC ,Z4830 IHC i,0lI6 Vi 29.39?

LOP ZJ,29 YP _!,9_ GAP 3,6? AZP _7,07 TAL Z4_,J 3 TAP 18.59 RCA 107,$3 APO 178.24 VZ 34.94J

GP ?.99 ZAL 160.48 ZAP 124.23 _T$ 8.91 ZA_ 143.77 [TE 163,96 2AC 83.57 [TC 2?6.83 CLP-124.61

0LA 8.08 RAL ??,90 RA0 6569.] V[L 13.414 PTH Z,4_ VNP 4.817 0PA 30.67 RAP 74.0] [CC 1.9639

L-[ TIME ]NJ LAT JNJ LONG INJ RT A$C JNJ AZMTN INJ TIN_ PO CST TIM |NJ Z LAT INJ Z LONG

2734.63 -27.88 77,07 32].67 9_.18 24 0 4 2134.? -Z6.87 68.35

487Z.4] I9.90 211.31 313.39 69.43 14 39 31 4171.4 ]6.92 203.90

14f19.71 -29.34 $6,69 3El.ill 96,00 I ZA 39 1839.? -28.20 48.07

4612,38 Zl.Z? 192,_II! 314.82 68.49 15 _Z 4? 40Z2.6 18.16 184.96

1218.18 -33.28 37.78 310.93 98.3] Z 37 4? I618.3 -31.?? 28.8?

4436.77 ZA.93 176.60 3|_.13 6§.81 16 49 Z 3836.8 21,45 169.J8

N_0-COUR_M[ [XJ[CuTJON ACCURACY (_IT 0]TERN|NAT]ON ACCURACY

SGT 1833.8 $841 217.6 SO3 Z31.6 ST 662.6 SR 24?.9 SS 389.3

RRT ,011S RRF -,0885 RIF .8614 CRT .7711 CR$ -.9527 C$T -.9240

$G8 ]8$8.7 RZ3 -.0986 R]3 ,8624 L5A 785.6 NSA ]85.9 aSA J7.4

SOl 1833.8 SGZ 277.6 THA .10 ILl 691,0 [L2 13].3 ALF 16,93

LAUNCH DAT[ HAY 26 1964 FLIGHT TIN[ 98.00 ARRIVAL 0ATE SCP | ]964

H[LIO(ENTR|C C(_IJC

RL 131.96 LAL -.00

RP 108.42 LAP -2,67

RC 108.589 GL -13.34

PLANETO(ENTR]C CONIC

C3 57.050 VHL 7.353

LNCH AZNTH LNCH TIN[

90.00 23 20 48

90.00 13 l? 51

lO0.O0 0 49 43

|00.00 ]4 3_ 31

I]O.OO Z 6 ?2

1]0,00 13 35 Z]

OIFT[RENTIAL CC_REC?IONS

TO[ -.?Z]1 TRA-1°94_4 TC3 -.7450 BAU .S?15

RO[ -.3072 RRA -,0228 RC3 ,0803 FAU .10046

F0[-J.J69A FRA-I.16TI FC3-1.5244 cap 565Z

8DE .?839 eRA 1,9455 8C3 ,7494 FaP -712

DISTANCE 297,469

LOL 244.?e vL zB.578 GAL -13.72 AZL 94.13 HCA 139.63 aNA IAZ.O0 [CC .Z4604 JNC 4.1265 V] 29.397

LOP 24.49 VP 38.905 GAP 4.00 AZP 86.85 TAL 240.86 TAP Z0.30 RCA 107.06 APO 176.9A V] 3A,953

GP 8.36 ZAL ]59,65 ZAP 126.9A [Ta 9.78 ZA[ 142.Z! [T[ 164.5Z ZAC 85._1 ETC 276.73 CLP-]2?.4!

DLA ?.65 RAL 78.63 RAO 6569.0 VEL 15.357 PTH 2.44 vNP 4.900 0PA 31.10 RAP ?A.39 ECC 1.9389

L-[ TIN] [NJ LAT INJ LONG INJ RT ASC ]NJ A_NTH ]NJ TIN] PC) CaT TIN INJ 2 LAT INJ 2 LONG

271A.39 *Z?.75 ?5.60 321.69 95.90 Z4 6 1 ZllA.A -Z6.64 67.]!

4879.79 20.0_ 211.78 3]5.77 69.60 14 39 |! 4279.8 ]7,12 20A.5fl

Z440,I7 -Z9.19 55.Z5 32|.51 96,74 1 30 23 |840.2 -27.93 46.67

46Z9.24 2].44 192.80 315.22 68,65 15 52 40 4019.2 18.35 185.57

2200.3Z -33.09 36.41 320.87 99,]0 2 A3 2 1600.3 -31.48 27.55

4441.85 Z_.O? ]76.93 313.57 65,96 ]6 49 Z4 3841,8 21.6] ]69.49

NI0-COURaE Ex[CuTION ACCURACY ORB1? DET[RN|NAT|ON ACCURACY

aGT 1945.0 $GR Z63.5 S(73 2_6.8 aT 707.0 aR 253.] aS 393.4

RRT .03Z3 RRF -.0836 RTF ,8634 CRT .7868 CR$ -.9596 CaT -,92A3

$GB |96Z.? RZ5 -.1121R:5 .8633 LaA 8Z2.2 NaA 180.7 Sea 17.0

SGI 1945.0 SGZ 163,3 THA ._6 ELl 731.4 EL2 ]39.] ALF ]5.10

LAUNC_ OAT[ MAY Z6 ]964 fLIGHT TII,_ ]O0.00 ARRIVAL DATE SEP 3 1964

H[L|O(ENTR|C CONIC

RL 151.36 LAL -.00

RP 108.38 LAP -2,53

RC 110,896 GL -I5.88

PLAN[TOCENTRIC CONIC

C3 95.581 VHL ?.494

LNCH AZHTH LNCH T[Id_

90.00 Z3 Z? 38

90.00 13 IT 7

JDO.OD D 38 2'0

]OO.O0 14 33 2

110,00 2 J2 24

1]0.00 15 35 Z7

DJFFER[NTJAL C_I_R_CTJON$

?DE -.7633 TRA-2.OIAZ TC_ -.8031 8AU ,3999

ROE -,28_6 ERA -.0551 RC3 .0797 FAU .09680

F0[-1.15]1FRA-].0988 FC3-1.5084 6aP 5999

BO[ .8]_8 eRA 2,01A5 8C3 .8071 rap -692

01eTANC[ _03.446

LOL Z44.78 VL 28,48 ? GAL -13.49 AZL 94.ZZ NCA 14_,8 _ $4_4A 141,ZZ [CC .24586 INC A.ZZ_4 V! 29.39 r

LOP _7.68 vP 38,830 GAP A,53 AZP 86.63 TAL 239.53 TAP 22.36 RCA 106.78 APO ]75,66 v2 3_.966

GP 8,8I ZA_ 158.76 ZAP IZ9.48 [Ta I0.76 ZA[ |4_.77 E?[ ]64.89 ZAC 86.33 Erc _76.63 CLP-130.O3

OLA ?.16 RAL ?9.40 RAO 8569.0 V[L 13.301PTH 2.43 VHP 4.9?? OPA 31.6A RAP 74.95 ECC 1.9144

L-J T|t4_ |NJ LAT ZNJ LONG |NJ RT A$C INJ AZNTH [NJ TIN] PO Ca? T[N ZNJ Z LAT INJ 2 LONG

2692.29 -Z?.58 74.01 321.72 96.68 24 12 30 2092.3 -26.37 6_._

A888._9 2'0.29 212.36 316.21 69.BZ 14 38 36 4Z88,9 17.36 204.91

24IB.98 -Zg.OJ 5_,69 3Z1._2 97,54 1 36 39 18]8,9 -27.66 L5.J5

4637.53 ZI.eA 193.33 315.67 68.86 15 5Z 20 4037.5 18.58 185.88

ZJBO.BO -31.87 34,93 320.83 99,95 2 A8 45 1580.8 -_1.15 26.13

4AA8.38 25.25 177.35 314.04 66,15 ]6 49 36 3848.4 2],8] 169.69

NJ0-COUR_I[ [x[CuTION ACCURACY OR_J? 0ET[RMZNATION ACCURACY

SGr Z051.9 SGR ZA9.1 $83 221.4 S? 752.6 eR Z]?.4 aa 397.1

RRT .0_47 _ -,0811RTF ,8634 CRT .8035 CRa -.9666 C$T -.924A

$68 Z067.9 RZ3 -.Izgz R|3 .8833 Lea 860.A _SA ]?5,3 sea J6._

aG] L-_05Z.9 SGZ 248.7 THA .39 ELI 773.2 EL2 ]26,0 ALr ]_.4_

2]89



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 1. 19643

LAUNCH OAT| NAY Z6 1964 FLZGHT TIME IDZ.00 ARRIVAL 0ArE SEP 5 ]964

ff[LIOCENTRIC CONIC 0|STARE{ 309.404

RL 151.56 LAL -.00 LO_ 244.78 YL 26.396 GAL -I).ZS 4ZL 94.34 HE4 |46.02 )NA 140.44 [CE .24177 INC 4.3358 V! zg.397

RP IOl.}4 LAP -Z.4Z LOP 30.38 VP )8.79S GAP 4.64 AZP 06.40 TAL Z30,16 T4P 24.J8 RE4 106.49 4PO 174.40 VZ 34.9?9

RC IJ3.Z0| GL -16.30 GP 9.36 Z4L 157.79 Z4P 131.00 [TS 11.91ZA[ 139.43 [T£ 163,00 ZAC 86.94 ETC Z?6.4T CLP-I3Z,49

PLAN£TO(ENTR|C C(_lJC

C5 54.117 VHL ?.336 DLA 6.60 RAL 00.2| RAD 6369.0 VEL 13.Z47 PTH Z.4Z VHP 3,039 DP4 32.30 RAP ?3.69 ECC 1.8906

LNCH AZNTff LNCH TIN| L-I TIN| |NJ L4T |NJ LONG |NJ RT 48C |NJ AZNTH |NJ TI_ PO CST TIM JNJ Z LAT |NJ Z LONG

90.00 23 33 ]0 2667.97 o2?.38 ?Z.Z3 321.76 97.34 24 19 38 2060.0 -26.05 63.84

90.00 |3 |6 | 4900.ZZ 20.30 2|).09 )16.?1 ?0.09 14 37 41 4)00.2 17.66 205.61

IO0.O0 I 3 35 2399.4? -20.79 31,99 3Zl.34 90.4| | 43 31 1793.S -27.33 43.49

|00.00 24 34 13 4647.95 Zl.90 194.00 316.17 69.13 13 51 41 404?.9 18.86 186.52

]10.00 Z 19 ] 2139.40 o32.0! 33.31 320.78 |00.00 Z 35 1 1559.4 -30.77 Z4,58

110.00 15 33 16 4436.?9 Z3.48 J77.90 3|4.3? 66.40 16 49 35 )636.8 ZZ.O? 170.40

DIFFER[NT|&L C_R[CTJONS N;0-C_ [mrcuT;ON ACCURACY 0MS|T DETERNJNATJON ACCURACY

TOE -.8130 TRA-Z.OOI4 TC3 -.0629 OAU .6Z69 SGT 2162.4 $GR 234.3 $63 Z16.) ST 801.3 SR 200.4 SS 403,3

ROE -.2569 RR4 -.0472 RE3 .0793 rAU .09831 RRT .07_ RRF -.0827 RTF .0634 CRT .8Z19 CRS -.973T CST -.924T

FD[-|.J396 FR4-1.033| FC)-1.4926 8$P 63?0 SG8 Z175.1RZ3 -.1802 RI) .0632 L$4 903.2 NSA ITO.Z SS4 15.6

80[ .832? MA 2.0819 BE3 .8663 F)P -678 SG| 2162.5 i62 233.8 ?HA .48 ELl 010.4 (LZ 111.8 ALF 11.84

LAUNCH DATE NAY 26 1964

_q[L/O(£NTRIC CONXC

RL 13|.36 LAL -.00 LOL Z44.70 VL

RP |08.30 LAP -Z.29 LOP 34.0? VP

FLIGHT TIN| lO4.00 ARRIVAL DATE S£P T 1964

OISTAK[ 313.343

29._4 GAL -|).00 AZL 94.4? KA |49.22 SN4 |39.6? [CC .23977 INC 4.4686 vl 23.39?

_.?39 GAP 4.94 AZP 86.16 IAL 236.76 TAP '23.98 RC4 106.18 APO 173.16 v2 34.992

mC 115.499 GL -|?.Zl 6P 10.04 Z4L 156.?) ZAP |)).93 ItS

PLANE TO¢ENTRIC CON|C

C3 3Z.?3Z VHL 7.262 DLA 3.94 RAL BJ.0_ _AO 03M.9 V(L

LNCH AZNTH LNCH TIN| L-I TIN| ;NJ LAT

90.00 23 43 38 2Q40.89 -2?.|2

90.00 J3 14 24 49|4.47 _.99

100,00 I || _ 2_9,44 -29.32

1OO.00 |4 32 53 4661.|3 ZZ.2I

110.00 Z 28 ZO 2135.68 °32.29

]lO.OO |5 34 43 446?._1 23.77

DIFFERENTIAL CCII'I_I[CT|ONS

TO[ -.8646 TRA-Z.1464 TC) -.9233 BAU .6333

ROE -.ZAOZ RRA -.0592 RE3 .0795 FAU .08_82

FO[-].15ZZ FRA -.9733 FC)-J.4740 0SP 6?4|

8OE .8947 8RA Z.|4?Z 8C) .9288 F)P -663

I_1._? Z4[ I'_8.16 [?t" 165.07 Z4C 87.A? _'TC _76._'8 CLP-154._I_'

|3.194 PTH Z.4| VHP 5.144 OPA 33.|0 RAP ?6.38 ECC 1.8678

IN| LONG |NJ RT ASC IN| AZNTff IN| TIME PO CST TIM |NJ Z LAY |NJ Z LONG

?O.)l 321.81 98.48 24 27 )4 Z040.9 -23.67 6].9_

214.00 3]?,Z8 ?0.4) 14 36 18 4314.3 18.03 206.90

SO.10 32|.56 99.)? I 51 8 1769.4 -26.93 41.66

194.86 _|6.70 69.4? 13 50 36 4061.2 19.22 187.34

31.33 $20.74 ]0|.88 ) I 36 1535.7 -30.32 22.88

17t.6| 315.19 66.?3 16 49 11 386?.? 22.40 171.08

N|0-_JIR_E: ()((CuTJON ACCURACY 01R8|? DETERNINAT|ON ACCuRAC_

$6T Z272.2 SGR ZZO.3 SG) 211.) ST 033.2 SR 182,2 SS 411.2

flllT .0982 RRF -.0903 RTF .863] CRT .8424 CRS -.9806 CST -.9253

$G8 2282.8 RZ3 -.|760 RI) .8629 L$4 930.0 MS4 165.5 SSA I4.T

0Gi Z272.3 SG2 219.2 THA .33 ELI 867.1 EL2 96.6 ALF 10,33

LAUNCH DA T( NAY 26 J964 FLIGHT TIRE 106.00 ARRIVAL DATE SEP 9 1964

H(LiOC[NTRIC CONIC O|8TANC( $21.267

RL 151.58 LAL -.00 LOL 244.70 VL Z0.Z|Z GAL -lZ.?3 AZL 94.6) HCA |32.42 SNA |30,91 (CC .2378T |NC 4.6290 Vl Z9.397

RP |08.Ze LAP o2.14 LOP 37.Z? UP 30.684 GAP 3.Z) 4ZP 83._0 TAL Z35.32 TAP 27.74 RC4 105.87 APO 171.95 vZ 35.006

RC JJ?.?80 GL -|8,04 GP |0.09 ZAL 133.35 Z4P 133.91ETS 14.9.1ZAE 136.93 EYE ]64.86 ZAC 88.Z0 ETC 276,0? CLP-|3?.DI

PLANI_TOCENTRXC COIMIC

C3 51.4Z8 VHL 7.1710LA 3.|? RAL 81.93 RAO 6568.9 VEL 13.J45 PTH Z.40 VHP 3.Z33 OP4 _4.09 R4P 77.60 (CC 1.8464

LNCH 4ZMTH LNCH T|N[ L-I TIN[ |NJ LAT |NJ LONG |NJ RT ASC IN| AZNTH |NJ T|N( I_) C)T TIM IN| Z LATJNJ Z LONG

90.00 23 32 59 ZOJ0.)O -26.79 _.|4 )Z1,86 99.32 Z4 36 Z9 Z010;) -23.20 59.8_

90.00 |3 1Z 4 493Z.63 Z|.Z9 Z|3.18 5/7.94 70.88 14 54 I? 433Z.6 10.49 207.63

100.00 1ZO 42 2)40.0? -28.17 47.99 52|.39 100.43 1 39 42 1740.1 -26.44 39.61

lO0.O0 14 30 58 4678.08 22.61 195.95 3|7.44 69.91 15 48 36 4078.1 19.67 188.39

110.00 Z 34 31 El09.0| -31.90 29.55 3Z0.?0 |02.99 ) 9 40 |309.0 -29.18 _0.98

110.00 15 3) _ 448|.S| 26.J3 179.54 315.91 67.16 16 48 ZO 3881.9 22.03 171.96

O]FFERENT|AL C_RECTIONS N|O-C(_JRSI[ [W[CUT|ON ACCURACY (_'8|T OETERM|NATJON ACCURACY

TO( -.9203 TRA-E.ZO?? TC3 -.98E9 BAU .6740 SGT 2380.1 $GR Z0_.8 SG) Z03.7 ST 908.3 SR 16Z.8 S) 4J9.8

ROE -.ZOZ6 RRA -.07|8 RC3 .0_03 FAU .0_613 RRT .1185 RRF -.1039 RTF .8622 CRT .8639 CRS -.9873 CST -.9260

FO(-I.lZ6Z FRA -.9090 FC3-|.4502 88P 7077 868 2389.0 RE3 -.El0) RI3 .8620 L$4 1000.? NS4 161.5 SSA 13._

808 .9426 8R4 Z.Z0_8 8C3 .9861 FSP -644 861 23_0.2 SG2 Z03.) THA .59 EL| 919.Z ELZ 80.5 ALF 8.89

LAUNCH DATE NAY Z6 1964 FLIGHT TIN| 101J.00 ARRIVAL DATE 3EP 11 1964

H£LIOCENTR|C CONIC 0IS?ARC( 327.175

RL 131.58 LAL -.OO LO¢ 244.78 VL _1.1|9 GAL -12.49 AZL 94.83 NCA 153.62 SNA 1_8.13 (CC .23606 INC 4.8280 VI 29.397

RP 108.ZE LAP -1._9 LOP 40.4? VP _MI,629 GAP 3.S0 AZP 85._O TAL 2)3.83 TAP 29.47 RCA 103.34 APO 170.77 v2 35.019

RC 120.0?4 GL -19.03 6P 11.99 ZAL |54.2) ZAP 13?.66 [T6 16.9_ ZAE 133.73 El( 164,41Z4C 89.32 [TC Z?_.83 CLP-139.08

PLAN[:OC[NTRIC CONIC

C3 50.24| V_L ?.O_R OLA 4.Z_ RAL 82._8 RAO 65_.8 VEL |).J00 PTH 2.39 VHP 3.)3Z OP4 33.3) RAP 70.74 ECC 1.8268

LNCH AZNTH LNCH T|N[ L-| TIN| |NJ LA? |NJ LONG IN| RT A6C |NJ AZNTH IN| TIN| PO CST T|M |NJ Z LAT |NJ Z LONG

• O.00 0 ? 44 2375.1_ -26._7 85.65 )Zl.94 |00.70 0 _0 39 1975.| -24.63 37.41

_N_.O0 |3 8 45 4996.|? ZJ.SJ Z|6.7| 318.74 7|.40 14 31 21 4)56.2 |9.08 209.10

100.00 | 31 3 E306.38 -87.13 45.58 321.64 101.63 Z 9 )0 |?06,4 -Z5.83 37.2R

J_.00 J4 Z_ 6 4?00.|7 23.1Z 197.40 318.23 ?0.3| J3 46 26 4100.Z 20.25 189.78

110.00 Z 43 51 _078.32 -31.4] 27,31 )20.6? 104.24 _ 18 _0 1478.3 -29.13 J8.84

110,00 13 31 4R 4500,?? 26.63 180,78 3| 6.?? 6?.?3 16 46 49 3900.0 23.39 173.13

O|F¥[R[NT|AL ¢GWR[CT|ONS N|D-COt.iWS_[ (XI[CUT|ON ACCURACY ORB|T O(T(RMINATION 4CCUR4CV

YDE o.8_G TNAoE.Z687 TC3-|.0427 8AU .702) SGT 2490.) SGR 194.8 $G3 ZOO.4 ST 9?0.? SR 141 .7 SS 43Z .5

RD( -.1734 RRA -.0141 RE3 ,0824 FAU .0823| RRT .1326 RR_ -.])43 RTF .8617 CRT .09)3 CR$ -.9930 CST -.9277

FD(o|.1303 FR4 -.83OI FC3-].4235 68P 7433 $68 2498,1 R23 -.2317 RI) .06]3 LS4 ]060.3 NSA 158.6 $SA 12.1

80( |.0017 6RA Z.E?O3 8C3 ].0460 F)P -630 SGI 2490.6 5GZ 193.| TH4 .60 ILl 9?9.0 ELZ 63.1 ALr 7.46

ZJ90



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH GATE MAY ZQ 1964 FLIGHT TI_E il0.O0 ARRKVAL DATE SEP 13 1964

HELIC_ENTNIC CONIC

aL J51.56 LAL -.00

RP 108.17 LAP -I.86

NC 1ZZ.351 GL "ZO.Z4

PLAN_TC_ENTRIC C_IC

C3 49.Z23 VHL 7.016

LNCH AZMTH LNCH TIME

90.00 D ZO ZS

PO.O0 13 4 0

100.00 I 45 IZ

100.00 14 25 54

110.00 Z 54 45

110.00 15 28 52

DIffERENTIAL CGMRI[CT|QNS

TOE-I,0657 TRA-Z.SZ¢A TC3-J.099B 8AU .72(_

ROE -,1A23 RRA -.0974 RC5 .0862 rAU .O?Bge

ro[-I.IL3e FRA -.7922 rc3-1.3887 8SP 7828

B0( 1.0T52 _lA Z.5305 8C5 1.1051 FSP -615

0J$TANCE 333.070

LOt. 244.78 VL 28.0Z7 GAL -12,22 AZL 95.08 NCA 138.82 SNA 197.41 ECC .Z3455 ]NC 5.0859 VJ 29.39?

LOP 45,66 V? 58.575 GAP 5,77 AZP 85.26 TAL 252.35 TAP 51.17 RCA 105.21 APO 169.61 v2 15.032

GP 15,42 EAL 15Z.YI ZAP 159,|6 (TS 19.50 ZA( 154.48 (T( 165.85 ZAC 90,71 [TC 275,57 CLP-141.08

0LA 5.07 RAL 65.68 RAO 6560,8 VEL 13.0SI PTM 2.$8 VMP 5.440 OPA 36,92 RAP 79.91 ECC 1.8101

L-J TIN( INJ LAT [NJ LONG INJ RT ASC ZNJ AZNTH |NJ TINGE PO C$T TIM ]NJ 2 LAT |NJ 2 LONG

2599.70 -23.82 62.74 3ZZ.OA 102.06 | 2 59 1935,7 -25.90 54,60

4867.42 22.47 216,76 519.79 ?Z,30 J4 Z? ? 4987,4 19,6d 2|1,06

2268.71 -27.|6 42,77 521.71 I01,00 _ 20 58 |666.7 ~23.10 54.58

A?Z�,E4 25.76 199,34 519.27 71,35 15 42 44 4129,6 21.01 191.64

2042,85 -30,78 24,72 920,63 I0S.65 3 28 46 1442.9 -28.53 16,38

4526,28 27.29 182,49 317.83 68.57 13 44 18 5326,3 24.15 |?4.74

N;0-COIJA_ (]f,J[EUTION ACCURACY 01_81T O(TERM|NATION ACCURACY

$GT 2100.P $_ 163.7 SG9 19A.9 ST 10A_,I SR 116.7 S$ 449.2

RRT .13f_1RRF -.J#OS RTF .8615 CRY .92S6 CR$ -.9938 CsT -.9305

608 260?,l RE9 -,_0|8 213 .8611 LSA I| 30.0 MSA 157,1 $SA 10.5

$Gi Z_Ol,! SGZ 164.0 ?HA ._6 ELI 1047.9 (LZ 44.4 ALF 6,04

LAUNCH DATE NAY 26 19_4 FLI_T TIN[ 112.00 ARRIVAL 0ATE SEP 15 1964

HELJ(_C(NTRJC CON|C

RL J3J.56 LAL -.OO

RP 108.15 LAP -1.67

RC 124,616 GL -21,78

PLANf. TC)CENTRIC CONIC

C3 48.48A VHL 6.9Q$

LNCH AZMTH LN(H TIN(

9"0.00 0 35 30

90,00 12 57 5

100.00 J 37 53

100,00 14 17 42

110.00 5 7 49

110,00 15 24 16

0IFFERENTIAL CC_RECTION5

TOE-I.1Q3Z TRA-2.36ei TC3*1.148_ 8AU .?469

ROE -.1086 RRA -.1127 RC9 ,DgEI FAU .07466

FOE-J.1645 FRA -.79J2 FC9-1.9971 8SP 8141

BoE J.]683 8RA 2.9888 8C3 1.1523 _SP -569

0JSTANC[ 998,83J

LOL 244.78 VL 27.894 GAL -J1.94 AZL 65.49 /4CA 162.09 SMA 196.68 ECC .23273 INC 5.1249 vJ 29.997

LOP 46.## V? 34P.529 GAP 6.09 AZP 84,64 TAL 230,62 TAP 92.65 RCA 104.67 APO 166.49 V2 55.O46

G? 15.98 ZAL 130,6I ZAP 140.31 (TS 22.83 ZA( 155.10 (T[ 162.50 ZAC 92.62 ETC 275.51 CLP-142.95

0LA i.37 RAL 84.9S RA0 6568.8 VEk 19.039 PTH 2,98 vHP 5.564 OPA 59.03 RAP 81,26 [CC 1.1979

L-I T;N[ |NJ LAT ;NJ LONG JNJ RT ASC JNJ AZNTH INJ TIME PO CAT TIM INJ 2 LAT XNJ 2 LO_IG

2489.29 -23.05 59.ZS 3ZZ.EO 105.63 i 17 14 1885.3 -22,95 51.22

5030,25 23,39 ZZJ,61 321.03 7}°48 14 ZO 55 4430.5 20.84 213.82

2216,96 -28.96 99.41 321.69 ]OA._O 2 )4 33 1816.6 -24.1] 31.54

4770,21 24.64 202.03 920.39 72.51 J5 57 12 4|70.2 22,0_ 194.24

1966.?2 -29.95 21,64 _0.87 |07,30 + 41 9 139+.7 -E?.Zg 15.46

4561.81 28.15 184.69 319.23 69.76 16 40 18 3961.6 25.14 117.02

NIO-COURdH[ (N[CUTIOfi ACCURACy QRSIT 0ET(RN|NATION ACCURACY

SGT 2707.9 SGR 181.# SG3 188.3 ST 1125.0 _Q 93,6 Ss 469.5

RRT .1271 RRF -,2159 RTF .8606 CRT .9655 CRS -.g885 CST -.9540

$08 2714.0 229 -.9588 R19 .6604 LSA 1212.5 N$A 157.1 5SA 6.?

6GZ 2708.0 $02 180,3 THA .49 ELI 1128.7 EL2 24.3 ALr 4.60

LA_C_ C4 TE NdY 28 _964 FLIGHT TIN/[ JJ4.00 ARRIVAL OATE 5EP J? J 961

HELIC_£NTRIC CONIC

RL 151,$6 LAL -.00

R? 108.09 LAP -1.50

RC 126._7B GL -23.85

PLANE TC_ENYRJ( C(_JC

C3 48._24 VHL 6.144

LNCH AZMTff LNCH TI_

90,00 0 55 29

90,00 12 4_ 42

100.00 2 16 37

100.00 14 8 15

110.00 5 24 22

JJ0.00 15 18 59

01_FER(NTIAL C_RRECTION_

70(-1.2965 TRA-2.4499 TC5-1.|6_0 8AU .7674

ROE -.0396 RRA -.1318 RC3 .lOlZ FAU .07045

r0(-1.2054 FNA -.6739 FC5-1,2647 BSP 8519

eOE 1.5004 6RA 2.4526 8C5 1.1903 TSP -369

0ISTA_C( 544.820

LOC 244.78 VL 27.642 GAL -11.66 AZk 95.91HCA 165.23 SNA 135.96 ECC .25125 ]NC 5.9097 VI 29,597

LOP 50.09 VP )6.464 _AP _.28 AZP 84.26 TAL Z29.27 TAP _4.50 RCA 104.32 APO 167.40 VZ 35.059

GP 18.16 Z_k 148.66 ZAP 140.9) ETA 27.3_ ZA( 151.42 ET( 160.78 2AC 95.37 EYC 275.05 CLP-144.80

OLA -.46 RAL 86.11RAO 6568.8 VEL |3.029 PTH 2.98 VHP 5.720 OPA 41.94 RAP 82.52 ECC 1,7936

L-| T_I4( INJ LAT INJ LONG INJ RT AS_ INJ AZNTH |NJ TINt[ PO CSY TIN INJ 2 LAT INJ 2 LONG

ZAI9.14 -25.95 54,87 322.48 105.56 1 33 48 1819.1 -21.58 47.00

5091.70 24.46 225.76 522.85 75.27 14 11 55 4491,? 22,20 ZI?.¢Z

Z137.44 -23.26 55.21 522.07 106,54 2 52 54 1551.4 -22,75 27.31

4828.65 23.77 206.02 322,43 74.51 15 28 44 4228.6 23.5? 198.04

1943.96 -76.79 17.63 520.71 109.28 $ 56 47 1345.4 -25.B9 9.85

4619.46 29.92 I86,46 121,21 71.38 16 _5 59 4013,5 26,52 160,39

M/O-COURSI[ EXECUTION ACCURACY ORBIT O(_ERMINA TZON ACCURACY

SGT 2818.? $_ |86.? SG5 180o9 SY 1232.0 SR 66.Z SS 499.1

RRT .0945 _ -.5307 RTF .6612 CRY .9946 CNS -.9327 CAT -,9399

SG8 2824,9 229 -,4145 R13 .6611 LSA 1321.4 MSA 159.2 SSA 6,8

SGI 2818,8 SG2 185.9 THA .36 ELI |231.8 ELZ 6,9 ALF 5.06

LAUNCH DATE NAY 2_ 1964 FLJ_T T|NIE 1]6.00 ARRJVAL DATE $EP ]9 1964

HELIOCEN_RfC CONIC

RL J51.58 LAL -.00

RP 106.05 LAP -1.33

RC 1Z9.127 GL -26.80

PLAN4[YO_ENTRIC CONIC

C5 48.92_ VHL 6.995

LNCH AZNTH LNCH YJN(

90,00 J ZZ 26

90.00 IZ 30 19

z00.00 Z 42 12

100.00 13 55 8

110.00 5 46 49

110.00 15 5 1

01SYAt,_( 950.677

LOt. 244.76 YL 27.731GAL -1|,57 AZL _N_.86 H(A 168.44 _A

LOP 39.30 VP _8.410 GAP 8.52 AZP 89.48 TAL 227,69 TAP

GP Z2,$7 ZAL 145.65 ZAP 140.38 ETA 33.68 ZAE 129.05 EYE

133.26 (CC .22986 INC 6.6569 vl 29.59Y

36.15 RCA 104.17 APO 166.35 v2 35.072

158.26 ZAC g9.55 ETC ZTA.85 CLP-14G.66

0LA -3.98 RAL 87.42 lad 65M.8 VEL 13,049 PTH 2.38 VHP _,948 DPA 46.27

k-J TIN( JNJ LAY JNJ LONG |NJ RT A$C |NJ AZMTH INJ TIN( PO C$Y TIN

2392.02 -22.29 49.05 929,07 J08.00 2 I 18 1792,0

5166,03 25.93 232.2? 5_5,61 ?8.Zl 13 56 39 43_M_.0

Z074.72 -25,54 29.6? 922.59 J08.98 3 16 47 1474.7

4918.36 2?,28 212.28 925.28 7Y.2? 15 15 Y 4318.6

1872.44 -27.03 12.87 921.16 111.75 4 18 2 1272.4

4693.62 50.91 194,16 3_4.24 74.61 16 23 14 4093.6

01FF(R(NTJAL CCI_N(CTION$

T01-1._002 TRA-Z.5210 TC9-1.1945 BAU .7648

• OE -.OZlA RRA -.J8OJ RC9 .|J 96 FAU ,06467

F0(-1.Z669 FRA -.6149 FC9-1.1478 BSP 8885

BO( 1.5004 BRA 2.5260 8C5 I.J999 rAP -359

NIO-COUR_M[ [W[CUTION ACCURACY

$GY 29Z9.3 S¢41 207.0 SG3 170,9

RRT .D436 _ -.4179 RTF .8694

6G8 2996.8 225 -,4573 R13 .6635

SGI 2929.5 SG2 20_.T THA .19

NAP 85.60 ECC |.6052

]NJ 2 LAY JNJ _ LONG

-J9.5? AJ.40

24.05 224.11

-Z0.73 22.00

25.25 204.06

-23.85 5.]7

28.4g 185.80

OROIT OETERNINAT|ON ACCURACY

ST 1377,6 SR 43.4 $5 540,3

CRT .7655 CR$ -.5250 CSY -.9485

L$A 1471,4 NSA J63.2 $54 4.9

ELI |_78.0 EL2 Z?.9 ALF 1.3_

Z191



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

LAUNCH DAr[ may 26 1964 rLIGHE TIM£ ;18.00

HELIOCENTRIC CONIC

RL 151.56 LAL -.00

RP 108,0! LAP -J.15

R( |31,361 GL -3|.46

PLANI[TOC[NTm|C CONIC

C3 52,01! VHL ?,ZIZ

LNCH AZH7_ LNA_H T_MI[

90.00 Z 4 IZ

90,00 12 I ZZ

100.O0 3 Zl 60

100.00 13 26 34

I10.O0 A 2J 5

;10.00 14 43 39

DJFF[RENT]AL CORI[CT|ONI

T0[-1.8467 ?RA-Z.613S TC3-|.I35Z BAU .784Z

RO( .0434 RRA -.Z]57 RC3 ,1255 rAU .05654

F0[-J.3382 FRA -,34(_ FC3 -,94|] 8SP 921;

80[ ;.8A?Z 8RA 2.6224 BC3 ;,J4ZJ F¢P -483

ARRIVAL OArE SEP 21 1964

LAUNCH OAT[ NAY 26 J964

OiSTANC[ 356.520

LOt. 244.78 VL 27.660 GAL -]J.07 AZL 97.97 HCA J?1,65 SXA 134,37 ECC .228§7 ZHC 7.969] v; 29.397

LOP 38.5; VP 38,336 GAP 6.76 AZP 8Z.;l TAL 226,09 TAP 37.74 RCA |03.8| APO 163.32 v2 35.085

GP 29.33 ZAL |4J.J4 ZAP ]36.19 {YS 42,75 ZA[ ;25,07 [T[ ]34.67 ZAC J06.49 [TC 2?4.84 CLP-|48.73

0LA -6.02 RAL 69,04 RA0 656_1.9 VEL 13,167 PTN Z,40 VNP 6.365 0PA 33.30 RAP 63.94 [CC 1.8560

L-J T;14_ IN; LAT |NJ LONG |NJ RT A$C |NJ AZNTH JNJ TIN[ PO CST T;H ]NJ 2 LAT IN; Z LONG

220J,J3 -19.ZA 40.63 324,56 111,19 Z 40 33 160J,l -16.19 33.28

5347,39 27.67 243.76 330.53 63.7! J3 30 29 4747,4 26.51 235.28

1951,20 -20.56 Z|.69 523.89 I)Z.;? 3 St ;1 1351.Z -17,39 IA.3*

5072,36 Z�.JO 223.33 330.54 82.82 14 51 ? 4472,6 27.e0 Z14.?9

1765,16 -24.15 5,68 322,31 |]4,96 4 50 30 ;165.2 -20,58 358.56

463J,36 32.95 _A.37 3_8.67 B_.33 16 4 |0 423|.4 3J,26 195.56

N|D-C(3_JAl_l_ [XI[CUTI_d ACCURACY CIRS;T 0ETERN;NAT;ON ACCuRACy

SGT 50$6.Z SC,R ZSZ.? SG3 154.5 ST 1597.1 SR 62._ SS $98.0

RRT .OZOT RRI r -.456| RTF .8694 CRY -,1824 CRS .4300 C$T -.9600

968 3046.7 R23 -.4763 213 .8694 LSA 1696.1 M$A 168.9 SSA 3.1

66| )036.Z SGZ 25Z.? THA .;0 ELl J397,] ELI 61.5 ALF 179.59

HELIOCENTRIC CONIC

RL 131.36 LAL -.OO

RP |O?.91 LAP -.87

RC 133.397 GL -39,66

PLAN_70([N?RIC CONIC

C3 63.906 VHL 7.866 OLA -16._5 RAL

LNCN AZNTH LINCH TII4C L-I T|MC |NJ LAT

90.00 3 26 23 1963.93 -12.80

90.00 lO 39 2t0 3684,M 27.?4

|00.00 4 38 26 i731,35 -14.38

IOO,00 ;Z 28 56 5382,50 29.46

110.00 3 26 J3 156|.75 -|8.43

||0.00 13 3J 41 3114,66 34,O5

OJfF[R[NT|AL C(_RR[CT_6

TO[-8.eZl9 TRA-Z.?tO0 _C5 -.9OO1 8AU .??36

RO( ,1131RRA -.3858 RC3 .1|06 FAU .04|78

r0[-|.4612 FRA -,AeA| FC3 -,5670 66P 9457

8DE 2.6293 BRA £.7869 6C3 .9_69 FSP -386

r_.Ir,_qT r1N£ IZO.O0 ARRIVAL 0ATE SEP 23 1964

01STAN¢[ 362.363

LQ_ 244.76 VL 27._69 GAL -10.76 AZL 100.90 PICA |74.63 SNA ;33.89 ECC .22736 ZNCIO,9000 vJ 29._97

_OP 58.72 VP 38.3OZ GAP 6.80 AZP 79.|4 TAL 224o47 TAP 39.31 RCA IO3.45 APO 164,$3 VZ 33,098

GP 42,32 ZAL 133,O5 ZAP |_,?_ ITS 56.35 ZA_ 1|_,?Z [?_ |50,74 ZAC l]9.48 E?C Z75.66 CLP-I52.08

91.56 RAO 6569.2 VEL |3.607 P?H 2,49 VHP ?.474 0PA 66.15 RAP 60.05 ECC 2.0601

JNJ LONG |NJ RT ASC |NJ AZNTH IN; T|MI[ PO CST TiM IN; 2 LAT ]NJ Z LONG

ZA.ZO 329.74 113.47 5 59 ? 1365.9 -9.27 19.30

2_1._3 540.97 95.85 JZ 34 5 508A.7 28.27 239.7!

8.31 328,95 |]6,49 5 ? 19 1151.4 -10,70 1.4S

247.05 541.16 95.21 15 59 *9 4792.5 29.89 238.Z5

554°?3 516.?! 119,31 5 52 35 981.? -IA.38 347.95

226.33 541,36 93.25 J5 23 56 43J&,9 34.12 2|7.10

N_0-COUR_NE_ [X[CUTION ACCURACY ORBIT 0[T[RN[NATJON ACCURACY

SGT )145.1 SGR 348.0 SG5 ;25.4 ST J963.9 SR 1J8.8 Ss 680.4

RRT .|TIT RRF -.Z�t0 RTr .8900 CRT -.42ZZ CRS .6086 C$; -.9763

$68 3162.3 223 -.4554 R/5 .8890 LSA 2093.3 NSA J73.6 $SA 1,5

$G] 3145.? $62 542.7 THA ].11 ELI 1964.5 ELI ;07.6 ALF 178.55

LAUNCH OA_E mAY 26 1964 FL|GHT TIN;; ]22,00 ARRIVAL OAT[ SEP Z_ 1964

HELIOCENTRIC CON;C

RL I31.50 LAL -.00

RP 107.93 LAP -.79

RC 13_._I5 _L -36.75

PLANETOCENTRIC CONIC

C3 161._57 VHL 12.710

LNCH AZNTH LNCH T;I_

70.63 3 21 213

109.37 I0 I3 l

• 0,63 3 21 213

109,37 10 13 ]

110,00 9 40 30

II0,00 10 33 I

DIFFER[NT|AL CC_QR[CT|ON$

roE-5.63?5 TRA-2,4881 TC5 -,1905 BAU .41|4

R0[-I,9376 RRA-1.8882 RC5 -.OOlA rAU .01256

ro£-I,SSiZ rRA -.3652 KC3 -.0673 BSP 7967

_o[ 5.96|2 BRA 3.|239 SC3 ,1_(35 rap -J??

01STANC[ 369.104

LCN. 24d,76 VL 2?°490 GAL -10.44 AZL ;J3.;6 NCA J??.99 ¢XA ]33.25 [CC .22615 JNC23.J561 v! 29.39?

LOP 62.94 VP 36.250 GAP ?.J9 kIP 66.95 TAL 22Z.80 TAP 40.79 RCA 103.10 APO J63,35 v2 35,1|0

{P 66.63 ZAL 1J4.56 ZAP Jl;.ZZ ITS 91.86 ZA[ 94.36 [T[ 167,43 ZAC 146.38 ETC 287.86 CLPrI73.AZ

0LA -33.65 RAL 100.17 RA0 65?0.6 V[L ;6.819 PTH Z.91 VHP |],635 0PA 76.89 mAP _59.54 ECC _.65_8

L-J TiM I; |NJ LAT ;NJ LONG JNJ RT ASC |NJ AZMTH IN; Y|M_ PO CST T_N IN;'2 LAT ZNJ Z LONG

J840.7Z 6.73 28.J7 .0| 123.23 5 52 0 J740.7 J1,06 ZI,7_

911.57 6.73 316.95 .05 123,25 l0 26 12 311.6 11.08 312.55

1660.72 6.73 28.|I .OI 125.23 5 52 0 1240,7 11,06 21.7_

9|l,57 6,75 318,95 ,03 123.25 10 28 IZ 311.6 11.08 312.55

10|0,89 Z.60 323.9J 337.25 124.J0 9 37 21 4J0.9 7,05 3]7,66

799,40 J0.92 3|2.16 2.76 122,60 ;I 6 I0 169,4 15,I4 305.60

M;D-CCUN_E ;?;;CUT|ON ACCURACY C_R_|T DETERN|NATION ACCURACY

SGT 2918.4 SC_ 1546.6 SG3 65.6 St 2573,4 SR 926,0 SS 8S5.0

RRT °9;?5 RRf" .8062 RTF .9736 CRT .9858 CRS -,9676 CST -.9972

SG8 5Z14,1RZ5 -.Z_59 RI3 .9386 L$A 2860.J N$A 116.8 SSA .E

5G| 5;76.2 $GZ 49_,0 THA 23.53 ELI 2730.4 ELI 1_6,6 ALF 19.56

LAUNCH OAT[ NAy 26 J964 FLJr,,t,lY TIM| 124,00 ARRIVAL oArE $[P 27 |964

N[LIO(ENTRJC CONIC 0IATAN([ 574,216

RL 131.36 LAL -.DO LOI. Z64,76 VL 27,381 GAL -10.18 AZk 66.30 PICA 181.30 _A 132.58 ECC .22602 1NC23.6987 V] 29,397

RP 10?.90 LAP -.60 _OP 66.15 VP 38.197 GAP 7.50 AZP 113,69 TAL 22;.25 TAP 42.75 RCA 102.61 APO I62,56 V2 35.123

RC 138.021 GL 37.24 GP -72.64 ZAL |13.52 ZAP 106,75 [T$ 265.44 ZA[ 93.68 ET[ 191.06 ZAC 1J.25 [TC 329.37 CLP |63,04

PbANIr. Tr_CENTRIC CCNIC

C3 166.076 VNL ]Z.887 OLA 77.72 RAL 138.99 RAO 65?D.8 VEL |6,953 P_ff _.92 VHP 19,053 0PA -51,36 RAP 77.75 [CC 3.733_

_NCH AZNTH LNW_H TI_ _-1 T|M[ |NJ LAT |NJ LONG [NJ IT A$C INJ AZMTH |NJ TIt41E PC) CST TIN |NJ 2 LAT INJ Z LONG

13.96 J6 4? 58 A�L_O.AJ -11.58 249.6; 46.45 12.54 18 9 56 4320.5 -19.37 2_.20

168,02 3 56 8 3|29,54 -1|.56 90,56 46.45 |Z,34 4 48 J_ 2529,5 -19,36 89.15

13,98 16 47 58 &920.3] -11.56 Z49.81 46.45 12,34 |8 9 5_ 4520.5 -19,37 248,20

166,02 3 56 8 3128.SA -11.56 _0,56 66.A5 |2.56 4 46 ;6 2529.3 -19.36 89.1_

|3.98 J6 47 58 4820,3| -11,36 249,61 46.45 J2.54 ]8 9 58 4520,3 -;9,3? 248.20

166,02 3 56 8 5129,54 -11,56 90,56 46.43 1_,34 A 46 ;B 2529.3 -19.36 89,15

O|FF[R[NT|A_ CC_q'R(CT|ONS NIO-COI,)R_t[ [KJ[Cu?|ON ACCURACY C_q'_|T O_T[RMINA T|C_I ACCURACY

TD[ 6.ABZO TRA .4284 TC3 -,|730 BAu ,384J SGT _O49.4 $GR 1561.3 $63 54.7 ST 2894.3 $R ;359.8 SS $75.=

ROC-3.5079 RRA .03?0 RC5 .0006 rAU ,01016 RRT -.9_96 RR4 r -.8_65 RT_ ,9_6A CRT -.994Z CRS .96?3 CST -._986

FD[ 1.2304 FRA .|_90 FC5 -.0550 g¢P 8191 $68 5426.0 223 -.2572 R|3 -.97J4 L$A 3398.6 HSA 150.9 566 .6

BOE ?,3?03 BRA .4280 BC3 .J730 F¢P -J52 $G| 3)66.5 $GZ 518.4 THA |33.89 EL| 3284.5 EL2 147.5 ALF 15J,76

_;gZ



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19641

LAUNCH DArE MAy 26 1964 FLIGHT TI_I[ IZG,O0 ARRivAL DATE SIP Z9 1984

H£LIOC£NTR|C CCNJC DISTANC[ 3?9.920

RL ]51.56 LAL -,00 LOL 24A.?8 VL 27,)03 GAL -9.83 AZL 84,85 HCA 184.61 SIAA JAJ.gi [CO .21493 ]NC 5,J5D6 vl 25.397

RP JD7.86 LAP -.41 LOP 69.)? YP 18,145 GAP 7.68 AZP 98.14 TAL Z19.51 TAP 44.14 RCA ]OZ.Z? APO 16].6Z VZ 35ol34

RC 14D.ZJ5 GL Z$.)Z GP -44.1J ZAL 144.41 ZAP 13].17 ITS )05.BS ZA_ 120.16 EY[ 21Z.14 ZAC 13.D0 [TC 274.)4 CLP-I57,0D

PLANI[TOC[NYRI( CONIC

C_ 37.243 VHL 8.103 O44 46,74 RAL 91.21 RAO 656_.5 V[L 12.194 PTH ZoZ8 YHP 8.012 OPA o19.71 RAP 94°22 ECC |,6129

LNCH AZMTH LN_H TIN( L-] TIN_ IN) L4T IN) LONG JNJ RT A$C |NJ AZNTH |NJ TI/41[ PO C)T TIN INJ 2 LAT IN) 2 LONG

51.22 J5 2D J5 44J5. J9 -24.44 ZO$.ZZ )37.95 48.83 16 33 5J 3815,2 -29,55 198.?Z

J28,88 23 15 6 2865.48 -24.43 92.2) 3)7.94 48.8) 24 4 )| 2365.) -29.54 85,7)

51.J2 15 20 |5 4411.19 -24.44 20).ZZ 13?,95 48.8) 16 )) 5| 1815,2 -29,5) 198.?Z

J28.88 23 IS 8 2985.48 -ZA,4) 92,Z) )37.94 48.83 24 4 51 236).) -29.54 85.?)

11.12 15 20 11 44J).19 -Z4,44 ZO_.ZZ 337.9) 48.81 18 33 )| 3815.2 -29,55 _98.72

;28.88 23 15 8 2981.48 -24.43 9Z.Z3 ))7.94 _8.81 24 4 31 2)65.5 -28,)4 85.?5

OIFF[R[N?IAL C_R(C?IONS NZO-C(_)_84[ _X_CUT_N ACCURACY (;_RSIT O[T[RNINAfION ACCURACY

TO[ 1.4298 TRA-I.e790 ?C3-1.7819 8AU .90)0 $GT 3418.) SGR 489.) SG3 111.9 ST 1110.6 SR Z13.5 65 )72.8

RD[ .2265 RRA .O338 RC3 -.3191FAU .04OI3 RR? .6713 RR/r .9407 RTF .8811 CRT .8181CRS -.9700 C)T -.9572

FO[ .56|? FRA -.2354 ¥C3 -,9328 86P |0179 $68 )473.0 RZ) .4608 R|) .88_ LSA 1183.4 N$A 149,| $$4 2.2

8DE |,4474 BRA I.e?_4 8C) 1.8177 FSP -))9 SGI 1414.) SOZ 360.1 ?HA _.13 ILl 1121.? _42 |08,8 ALF 6.95

LAUNCH OAT[ NAY 28 1964 FLZG, HT TJN[ |28.00 ARRIV4L OAT[ OCT 1 |964

_L]_[NTR]C CONIC

RL |5|.18 LAL -.010

RP |0?°82 LAP -,ZZ

RC |42.184 GL 8.08

PLAN(TO_[N?RIC CONIC

C3 30.i04 V_L _.487 OL4

LNC_ AZMTff LN_ ?_M_ L-] TIM_

?).66 17 25 18 3989.15

_O4.34 2] 11 6 3274,26

71.66 17 2) J8 1999. I5

l_4.34 Z] JI 8 3274,_8

1JOo0_ 23 30 J0 ZSAZ,2Z

liD.DO _ 5 23 )479.18

OZF¥_R(N?]AL CCRR[C?](_tJS

TOE .)008 72A-J._714 TC3-Z.1159 8AU .9437

RD[ .J05| RRA -.OZSZ Re3 -.)e88 FAU .05088

FOE ._030 FR4 -.2781 FC3-|.4831 8SP |087)

80[ .11|? 8RA |.9718 8C) _.1448 rSP -411

OISTAN_£ _85.710

LOL 244.78 VL 27.Z18 GAL -9.49 AZL 88.38 _A 187.81 )NA 131.33 [CC .22422 INC Z.6414 v; 29.397

LOP 72.59 VP _.034 GAP 7.89 AZP 91,81 TAL _17.84 TAP 45.85 RCA 101.88 APO |60.?7 v2 35.146

GP -28._? ZAL |50,82 ZAP _42.9) _T8 3I_,46 ZA[ J_?.@) [_[ _05.94 Z4C 48.?_ ETC ?_?|_ CLP-I_?9

3|.47 R4L 91.19 RAO 65_.2 V[L 12.)08 PTH 2.22 VHP 6.809 OPA -4.52 RAP _?.54 [CC 1,4954

IN) LA? IN) LONG IN) RT ASC IN) AZNTH ZNJ TIIA_ P_ CST TIN IN) 2 LAT |NJ 2 L_N¢

-;8.87 187.J) )28.47 84.)4 18 )1 )5 1389.; -22.1? J59.76

°18.88 1|).51 328.48 64.32 22 ) 41 2674.) -22,|6 106.17

-18,87 J87.J3 329.47 64.34 18 31 55 3399.1 -22.J? ;59.76

-18.86 1|)._) 329.48 84.12 2_ ) 4J 2674.3 -22.J6 I06.17

-29.|0 85.05 3)4.03 ?I.22 24 J7 )2 2242.2 -31.38 76.59

-9.21 |21,58 }23,88 )e._4 21 ) 22 Z879.2 -13,5_ ll?.lJ

N_O-COURS[ [RI[CUTI(_N ACCURACY ORSI? O[T[RNINATI_._N ACCURACY

SGT 1541.7 SGR 418.4 SG) 141.0 )r 896.) SR 110.9 S) _4_.5

RRT .7841 RRr .8834 R?F .6548 CRY .662! CRS -.9310 CST -.8755

868 )168.) R23 ,4986 RI) ,8582 L$4 908.J NS_ t05.8 $54 JO.Z

$Gl 1519.0 SG2 258.4 THA 5.12 ELJ 899.5 _L2 82.8 ALr 4.?Z

LAUNCN DATE MAY 26 1964 FLIGHT TIM[ 130.0_ ARRIVAL 0ATE OCT 5 1964

HELI O¢[NTRIC CONIC

RL 151.)6 LAL -.00

RP |07,79 LAP -.01

RC |44.558 GL ,81

PLAN[?C,_[NT_IC CONIC

C3 28,118 VNL S._)

LNCH _ZN_H LNCH TI_'_

90.00 2_ 36 25

90.00 IT 10 I)

100.00 _) 18 9

100.00 18 i1 10

I]0.00 I 10 18

110.00 18 39 26

OIFFER[NTIAL CC_RECTION$

TOE .lZ_2 TRA-Z.O?O) TC)-Z._447 8AU .9844

ROE .07)4 RR4 -.04)8 PC) -.3Z49 FAU ,0)38)

FO[ -.0096 FPA -.2864 FC3-I,6)81B)P 11248

80[ .|4Z5 8RA 2,0_8 8C) Z.1614 FSP -487

OISTANC( 191.105

LOt. 244.78 VL 27,[50 GAL -9.14 4ZL 89.83 HCA 191.03 SN4 130,72 (CC .22368 INC .1651 v! 29.597

LOP ?).el vP 38,043 GAP 8.10 AZP 80.17 T4L 216.13 TAP 47.17 RCA 101.48 APO 159.96 vZ 55,157

GP -ZI.08 ZAL |10.)0 ZAP ]48.71 ETS )_3.91 ZAE l)O.GZ ETE 197,87 ZAC 56.16 ETC 271.55 CLP-IS6.SS

OkA 24.Z3 RAL 94.68 RAD 6568.1 VIA 1_._2? PTH Z.20 VNP 6.50_ DPA 3.36 RAP 100.00 ECC 1.4628

L-1 TIKI[ |NJ LAT iN) LONG IN) RT ASC IN) AZNTH |NJ TIM_ PO CST TIN |NJ 2 LAT ZNJ Z LONG

)_77,48 -26.18 109.|6 ))].0Z 79.15 22 29 22 257?.5 -27._9 100.70

4081,79 -4.41 164.26 )2).09 62.00 18 17 55 5461.8 -8.12 157.55

284_.46 -28,62 _S.48 ))1.48 8].00 Z4 5 )_ 2249._ -29.57 76.79

3865.0) -2.42 I48.?0 12_,99 (K).Z0 19 15 )5 )265.0 -6._7 142.24

2110.85 -13.8fl 60,50 132.21 84.94 I 5Z 10 1910.9 -54.15 $1.27

3778.41 2.05 ]18.Z0 319.20 $5.87 )9 42 22 3176.4 -2.4_ 153.00

NIO-COUR$_[ [X[CUTIC]N ACCuPACY ORBIT 0[TE_I4INAT|ON ACCURAC_

$GT _H_4_.4 SG_ _57,7 $G) |54,4 ST 712,0 SR 81 .6 SS 61.2

RRT .8Z2) RRF ,97)6 RTF ,8464 CRT .1794 CR$ -.1425 CST -.8865

SGB 386_.9 PZ) .4840 RI) .8486 LS4 ?54.6 NSA 76,? SSA 24,8

SGI 3_61,3 $GZ ZOZ.9 THA 4,62 ELI 752.7 ELZ 75.4 ALF 2.58

LAUNCH 0ATE mAY 26 1964 FLIGHT T|N_ I12.00 ARRIVAL OAT( OCT ) 1964

P_LIOCENTRIC CONIC

RL 151.56 LAL -.00

RP 107,76 LAP .|6

RC |46,?08 GL -3.32

PLAN_TOC(NTRI( CONIC

C) 26.912 VNL 5.188 0LA 20.00 RAL

LNCH AZMTH LN_H TZI,_ L-I TIN( |NJ LAT

90.00 22 38 SO 2964.25 -28,15

90.00 16 18 42 4E51.S4 1.7_

100.00 0 16 54 2880.?0 -29,84

100.00 17 28 IS 4031,97 5.24

110.00 I 52 34 216|.18 -14.14

110.00 18 9 4 3904.05 6.90

OIFF[RENTIAL CORRECTION)

TO£ -,0889 TRA-2,|053 TC)-Z,?])3 BAu .9827

ROE .0?09 RPA -,0124 PC) -.2956 FAU .0fl404

F0[ -,|)89 FRA -.2171 FC_-1.?183 8SP 11_68

80£ .1157 8RA 2.]059 8C) Z,?)I) FSP -499

0I)TANCE )97.29?

LOL 244.78 ¥L 27.04S GAL -8.?8 AZL g0,64 H_A 194.26 _A 130.15 ECC .22328 INC .6450 vl 29.39?

LOP 7_.04 VP )?.99_ GAP 8.)1AZP 89._7 T4L 214.41 TAP 48,67 RCA |01.08 AP_ 159.19 v2 35.168

GP -16.41ZAL 148.81ZAP 152.21 [TS 329.Z0 ZA[ 131.6S ETE 193.88 ZAC 60.91 [TC Z?O,?O CLP-l)7.26

96.1? PAD I)M.I VEL 1_.177 PTH 2.19 VHP 6,4210PA ?.98 RAP 102.55 [CC |,4429

IN) LONG INJ RT A$C [NJ AZNTH INJ TZt4_ P_ C)T TIN IN) 2 LATINJ Z LONG

93.8) 330.45 86.80 23 28 14 2164.2 -28.)0 65.|?

174.95 321.91 61,7) 17 )O )5 )653.6 -2.04 ]68.52

71.58 ))0.)3 88.19 1 I l) 2060.7 -Zg.?? 62.78

!17.87 521.09 60,27 18 35 27 )452.0 -.75 l_l,3_

48.8) )30.5) 91,82 2 11 56 176J.4 -31.51 59.66

14).90 318.82 )6.44 19 14 8 530A.1 2.44 ]59,66

N_O-COLI_SI[ (X[CUT_ON ACCUP4CY ORgIT 0(T[RMINATION ACCURACY

8GT )750.8 SG_ )22.) SG) |58.2 5T 75).5 )R 81.0 SS 10|.5

RPT .8))9 _ ,9454 RTr ,8424 CRT .1||4 CRS .6719 C)T -.594Z

$68 }764._ RZ} .4)?) Pl) .84)9 LSA 756,0 M$A ]12.2 S$A Z2.4

$61 )760.4 SG_ 177.5 THA 4.11 EL! 7_).6 EL2 80o5 ALF .69

Z191



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964D

L4UIVCH 04TIT NAY 26 1964 FLIGHT T|M_ 134.00 ARR|VJL 04T[ OCt ? 1964

_£LIO(£NTmIC CON ZC

RL ISJ.56 LAL -.00

iP 107.72 LAP .)5

RC |46,#43 GL -6.11

P_AN(TOCEMTRIC CONIC

C3 ZS.68] VNL S.08T

_NCH AZMTH LN_H TIN[

90.00 13 19 29

90.00 J_ 5S 47

100.00 0 SO $?

100.00 11 I ]7

ll0.00 Z Z0 Z?

]lO.O0 12 S$ _O

0IFrERENTIAL C(_QREETIONS

TOE -.ZZ?O TRA-Z.J_Z TC)-?.8?SJ 8AU 1.000S

ROE .0186 RIIA -.O_41 RE3 -.??DS fAU .0530?

FOE -.ZZOt rRA -.Z007 rC3-1.7751 BSP |18_J

806 .Z40Z M4 Zo1089 BE3 Z,6915 FSP -498

0|STANCE 403.084

LOL ?44.78 VL Z6.96Z GAL -B.4_ 4ZL 91.16 MCA 197.49 SNA 179.96 |CO .Z?}03 ]NC |.1630 vl Z9.397

LOP 82.22 VP 32.941 GAP 8.SZ AZP 88.69 rAL 212.69 TAP 50.]7 RCA J00.66 APO |98,49 v? 55.]78

GP -13.66 Zak 146.82 ZAP 194,64 EYS )32.99 ZA[ |$Z.08 ET[ 191,20 ZAC 64.06 ErE 220,1E CLP-198.Z4

0L4 17.]3 RAL 92.26 RAO 6368.0 ¥EL 12.133 PTH Z.J? YHP 6.42| 0PA ]0,93 RAP 104.66 ECC ].4Z59

L-! TIM(: |NJ L4T |NJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TiM INJ Z LAT[NJ Z LONG

2840.94 -26.29 b4.BJ }$0.09 91.3] ?4 2 46 2240.9 -ZT.81 76,18

4337.14 3,09 180.77 322.|7 62.11 17 8 24 3757.1 ].32 ]24.12

2646.$7 -29.79 63.|3 330.0_ 91.64 1 92 39 1946.9 -29.10 St.99

4J26.43 6,41 163.09 32J,4_ 60.74 ]8 16 3 3326.4 2,d6 196.52

2263.31 -33.68 41.40 329.68 96.20 ? 38 13 J663.9 -3Z,46 32.38

3980.$6 9.75 149.9_) 319.41 S?.OT 19 0 I1 3360.6 5.3S 145,67

M|0-¢Ol._[ [X_CUT|(_I ACC4JRACY OReIT 0ET[RMJNAT[_ ACCURACY

$GT _1148.9 $GR 303.6 SG3 ]38.8 Sr 792._ SR 90.9 SS 146,3

RRT .8262 R'RF .9046 RTF .8393 CRT -.lOST CR$ .6399 CST -.5791

SGB _160.8 RZ) .3711RI3 .8406 L$A 797.6 M$A ]42.6 554 ?0,2

$_1 3_32.0 $G2 ]?0.7 THA _.74 _L| 792.9 EL2 90.4 ALr 179.90

LAUNCH OAT[ MAr 26 11_,4 FLZGPIT Y|Ni[ 136.(_) 4RRIVAL 0ATE OCT 9 1964

_(LSOCENTRIC CC_qlZC

RL 13|.5$ LAL -.IX)

RP 107.64 LAP .34

RC 130,964 GL -6.16

PLAN_T(X_£NTRIC C(_ilC

C_ 24,90_ VHL 4.91_0

LN(_ AZMTH LM_ff T|l_

• 0.00 2_ 42 Z7

90.00 13 42 3

100.00 I IS _0

100.O0 I$ 53 16

!10.00 Z 42 Jl

110.00 J? 4S Z4

OIFF_R[NTIAL C(_I_R_CT|ON$

TOE -,3_33 TRA-Z.09Z2 TC3-).0480 _AU ],0ISS

ROE .0393 RRA -.033_ RC3 -.1704 FAU .03J7|

ToE -.1771 FR_ -.1632 rc$-1.7_78 BsP 12191

ROE .3403 MA 2.09_9 8C3 3.0_00 rSP -497

D|$TANCE 408.B66

COL 244.78 vk 26.B29 GAL -8.07 _ZC 91.3Z _,K:A 200.?Z S_A

LOP 83.49 VP 37.8_ GAP 8.7_ AZP 88.37 TAL Z10.94 TAP

GP -IJ.Z3 ZA_ 144.75 ZAP 136,31 [TS 339.77 ZA[ |32.Z6 ETE

1Z8.99 ?CO .22292 INC 1.9246 VJ 29.397

51.66 RE4 100.24 APO 197.75 v? 35,188

189,31Z4C 66,3| ETC 269,96 CLP-159.75

OLA 14.98 RAL 99.4Z RAO 63841,0 V£L 11.093 PTH Z.J6 VHP 6.498 0P4 12.93 RAP 107.00 ECC 1.4098

L'| TIN_ |NJ LA? IN] LONG ]NJ RT A$C IN] AZMTM |NJ TIN{ PO CST TEN IN] 2 LAT IN] Z LONG

Z751.71 -27,_ 78.38 330.06 94.33 Z4 26 J9 ZI�Z.? -27.06 69._4

4416.36 7.ZS 184,(_ 3Z2.92 62.36 16 33 49 3826.4 3.99 177.98

2464.ZZ -Z9.37 37.0Z 3Z9.92 93.83 ] 96 34 1864.? -28._$ 48.99

4|_O.0g 8.5| 166.64 )ZZ,Z6 61.24 18 3 6 3390,1 4.60 ]60.0)

Z194.0| -33,02 _3.83 319.33 99._8 3 18 43 1594.0 -3].38 27.09

4033,O_ ]],_ ]91,83 310._6 37.64 18 32 3? 3493.| 7.33 ]46.44

N_0-_Ol_[ EI_CuT|ON ACCURACY C_8|T 0_TERMJNATIC_N ACCURACY

$GT _947.Z $GR 293.6 SG3 136.3 ST 840.9 SR 104.8 SS J8_,0

RRT .80_2 RRF .8961RT_ .8379 (RT -.2706 CRS ,9066 CST -,6105

SGB $958.3 RE3 ._036 RI3 ,638? _SA 849.1NSA 174.0 SSA 19._

$GI 3934.4 562 175.0 THA 3.46 ELl 841.4 EL? 100,8 ALF J78.04

LAUMCH _AfE NAY 76 ]_64 FLIGHT T|N( ]38.00 ARRJVAL OAT[ OCT II J964

HELJOCENTRJC CONIC

RL Igl.9_ LAL -.00

RP 107.67 LAP .T3

RC 153.069 GL -9.77

P_AN_TC_ENTR_C CON| C

C3 _3.994 VHL 4.$94

LNCH AZMT_ LNCH T|ME

90.00 0 8 SO

90.00 19 _3 32

]O0.O0 ] 37 3

100.00 J6 47 S$

]10.00 3 0 52

110.00 17 aO 4j

O|FF(R[NT|AL CORRECTZON$

TOE -.40SO TRA-Z.060| TC3-3.ZZ6Z BAU 1.0367

ROE .1019 RRA -.OSOZ RE3 -.2680 FAU .05014

FOE -.3177 FRA -.1243 FC3-I.8JZO 63P 12498

ROE .4Z03 _A 2.0_437 8C3 3.2373 FSP -494

DJSTANCE 414.640

LOt. 244.78 VL 26.797 G4L -7.6g AZL 91.79 HCA 203.99 Sx4 126.49 ?CO .2Z296 INC 1.292? v] 29.99?

LOP B$.T? ¥P 37.663 GAP $.94 AZP 88.36 TA_ 209._9 TAP S3.]S RCA 99.81 APO IS7,09 v? )S,198

GP -9.67 ZAL 142.69 ZAP 158.09 (iS 337.82 ZA( 132.33 (TE 16T.92 ZAC 68.C1ETC ?69.00 CLP-|60.Z5

OL4 ]3.25 RAL 101.17 RAO 6568.0 vEL |Z.035 PTH 2.15 VHP 6.513 DPA 14.32 RAP 1"09.30 ?CO 1.3942

L-] Y_ME INJ LAY JNJ LONG JNJ RT ASC |NJ AZMTH JNJ TIME PO CST TiN |NJ ? LAr INJ ? LONG

2682.24 -27.50 73.Z8 330.30 97.04 0 33 32 208?.2 -26.24 64.B4

4477.74 6.88 187.60 323.93 63.00 16 46 9 387?.7 S.19 ]BO,6T

2397.64 -28.8l 92.13 330.J0 98.33 2 ]7 3 1797.6 -27.36 43,69

4237.37 |0.03 169.32 323,30 6|.70 17 98 39 3637.6 6.]9 ]6?.66

2133.90 -31.29 31.32 329.36 102.69 3 36 27 1333.9 -30.3] ??.86

4072.45 i3.J] ]34.99 321.30 58.14 ]6 48 33 347?.9 8,80 148.54

MJO-_(_¢_IR_[ [K(CUT|(_N ACCURACY (_q_IT OET(RMJNAT|ON ACCURACY

SGT 4041._ $G41 294,Z _,3 197.1 ST 886.6 SR ]20,4 SS ?|2.9

RRT ,7746 RRtr .8039 RTr .6366 CRT -.3974 CRS .9426 CST -,6426

S_ 40SZ._ R|_ ,244_ R]3 .8372 LSA 900.9 N$4 193.6 SSA 19,4

SG! 4048.7 $02 |85.8 TH4 3.23 ELI 889.9 EL? 110.4 ALF 176.82

LAUNCH OAT( NAY 26 1_6A FL|G_T TJN_ J40.00 ARRIVAL DA T? OCT ]3 1964

HELIOCENTRIC CON|C 0IS?ARC( 420.408

RL 151.36 LAk -.DO LOL Z44.7_ VL 26.716 GAL -7.3| AZL 9Z,00 HCA Z07.19 SXA

RP 107.64 LAP .9J LOP 9|.96 vP 37.794 GAP 9.19 AZP 88.ZZ TAL Z07.43 TAP

RC 155,15_ G_ -1|.|1GP -$.48 ZAL |40.4G ZAP 159.46 (T$ 339,36 ZA£ 132.34 (T(

PLAN_TO_ENTRZC CONIC

C3 23.OZ9 VHL 4.799 OLA 11.73 RAL 103.01RAO 6367,9 V(L JZ.O|? PTH 2.14 VHP 6.360 0PA 13.30

_NCH AZMTH _NCH T|M_ L-I T|M_ |NJ LAT IN] L_I_, IN] _T A$C |NJ AZMTH IN] T|M{ POCST TIM

90.00 0 Z_ 34 161|.81 -26.91 68.95 330.73 99.13 1 IZ 36 ZOZi.8

90.00 15 18 6 43|_.94 |0.14 189.92 3Zf.l| 63.42 16 43 ZS 39J8,9

100.00 ] 36 IZ 2340.26 -28.17 48.00 330.S1 |00.41 ? 35 I? 1740.?

JO0,O0 16 43 Z6 42?3.74 1|,26 |7|.30 324,3| 62,|3 17 34 44 36?3,?

||0.00 3 17 36 Z06A,3Z -31,31 17.73 3_9o$? ]0_.00 3 _ 40 14_4.9

110.00 17 38 14 4104,23 14.24 |_6.73 3_2.76 3_.39 16 46 39 3304.?

O|rF(RENT_AL (CgR(¢T|ON$ M|0-(OURS_[ (ICII[CuT|ON ACCURAC_

TOE -.4?36 TRA-Z.0136 TC3-3.4136 eAU 1,03_0 SGT 4|36.7 S_ 197.3 $63 |33.6

ROE ,|134 RRA -o0437 RE3 -._696 FAU .04649 RNT .?_87 RR_ .T3|| RTF .6356

FOE -.3453 FRA -.0836 FC3-].8227 BSP 128|9 SG_ 4|47,4 RZ3 .1961RI3 .8364

606 .4889 BRA Z.0161 BC3 3.4ZGS FSP -490 SG] 4141.6 $62 Z00.] TH4 3.09

J27.9| iCE ,223J5 |NC 1.6996 vl ?9.397

34.62 RCA 99.37 APO JS6.46 VZ 39.Z06

|86.86 ZAC 69.33 ETC 266.44 CLP-IGI.Z_

R4P JJI,79 ECC 1.3790

INJ 2 LATINJ Z LONG

-13,38 60.62

6.49 183,19

-?6.49 39.63

7.46 164.79

-29.27 J9.76

9.96 |30.14

_SJY OET(RN|NATJON ACCURACY

sr 933.9 SR 136.6 $S 239.]

CRT -.4966 CRS .9641 CST +.67?]

L$4 932.8 MSA 208.4 5SA ]9.7

[LJ 938.4 EL? 118.1ALF ]79.??

Zl9a



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0AT( _A_ 26 I964 fLiGHt fiNE 142.00 ARRIVAL oar( oEr 15 1964

H(LJC_ENTRIC CONIC

4L J5J.56 LAL -.00

RP JO?.61 LAP |.10

PC iS?.ZSZ GL -iZ.Z6

PLANETO(ENTRIC CONIC

C3 22,]36 VHL 4,705

LNCH AZNTH LNCH TJN[

eO.O0 O 47 4t

90.00 ]9 ZA 40

lO0,O0 Z 14 ZZ

100.00 16 40 50

|10.00 3 34 11

110.00 17 37 Z!

DIFFERENTIAL C(_RRECTION_

TO( -.5393 7RA-1.9835 TC3-3,6224 8Au i.O?_|

RO( .1244 RRA -,0402 PC3 -.Z?A? FAU ,04697

FOE -.3762 FpA -,0509 rC3-1.8371 85P )3219

806 ._535 SPA ],9839 8C3 9,6328 FSP -493

0iSTANC( 426.]68

LO_ 744.78 VL 26.697 GAL -6.91 AZL 92.]7 HCA 210.43 SN4 1Z7.39 (CC .Z2350 iNC Z.1659 vl 29.397

LOP 95,]9 vP 57.746 GAP 9,37 AZP 88,]5 TAL Z05.67 TAP 56,09 RCA 98.$Z APO 155.87 v2 35.Z]5

GP -?,59 ZAL ]58.23 ZAP 160,70 ]IS 340,50 ZA[ ]3Z_34 iT( 186.07 ZAC 70.47 (TC 267.87 CLP-16Z.19

OLA 10,40 RAL 104,99 dad 6567.9 V(L 11.980 PTH Z,]4 VHP 6,695 0PA 15.99 RAP ]]4._Z (CC ].5641

L-I TIN( JNJ LAY IN] LONG JNJ RT AS( IN] AZHTH JNJ TIN( PO C$T TIM IN] Z LAT IN] 2 LONG

2567,49 -26.27 63,]1 351,38 ]00.96 ] 30 29 ]967.5 -24.50 56.89

4594.09 11.21 192.00 326.43 63.82 16 40 94 ]954.] 7.60 189.]8

2288,43 -27,48 44,3i 33|,11 |0Z.25 2 52 21 ]688.4 -25,52 36.06

4308,34 12.9| 17_,37 525,86 62,54 17 52 59 3708,9 8,5) ]66.6]

2038.16 -_KJ,?O 24.38 330.19 105.84 4 8 9 1458.2 -28.22 ]6.06

4131,38 15,20 158.28 324,19 59.0] 18 46 12 5551.4 10.98 151.71

NI0-COUR$[ EXECUTION ACCURACY ORBIT 0(TERNIN4TION ACCUPACv

$GT 4237,9 Sr_t 303,7 SG3 154,6 ST 986,8 SR 192.4 SS Z65.3

RRT ,?0|5 RRf ,7004 RTF .8369 CRT -.5839 CRS .9770 CST -.70_7

SG_ 4248,8 RZ_ ,i_?O R]3 ,8573 LSA 1009.3 H$A 219,9 $$A ZO.]

SG| 4243°3 $62 216.2 THA 2.88 ELI 990.8 ELi 125.2 ALF ]74.??

LAUNCH OAT( NAY 28 J964 FLIGHT TIN( 144.00 ARRIVAL OATE OCT 17 ]964

H(LJOC[NTR|C CONIC

PL 191,95 LAL -,DO

RP J07,98 LAP _,28

PC 199,2610 GL -13,29

PLAN_TOC[NTR;C CONIC

C3 21,Z28 VHL 4,813

LNCH AZHTH LNCH T|H_

90.00 ] 9 54

90.00 13 22 38

100.00 Z 31 43

100.00 16 39 30

110,O0 3 90 8

1|O,O0 11 9? 34

DIFFERENTIAL CC_'RECTION8

TOE -,$738 TRA-1,8732 7C3-3,7920 BAU 1,0816

POE ,]361 RRA -.0313 RC3 -,2776 rAU .04440

roe -,3773 rRA ,0081 rC3-|,8084 85P i}02Z

80( .5898 8RA !.8794 8¢3 3.8_22 rsp -430

01$TANC( 431,922

LOL 244,78 VL 28._59 G4L -6,51 A2L 92,30 HCA 219.67 SNA ]26,89 ECC ,22400 INC 2.3090 v! 29.597

_(_i D 98,43 VP 37,698 GAP 9,_8 A2P 88,08 TAL 209,89 rap _?,5_ RE4 98.46 APO 159,5i v2 39.2Z2

GP -6.79 2AL ]_3,92 ZAP 161,84 (T$ 341,34 ZA( 192,94 [T( 185,43 ZA¢ 71.42 ETC 267.5| CLP-163,]Z

OLA 9,19 RAL ]06,98 R40 6867,9 VEL 11,944 PTH 2,|3 VHP 6.736 OPA |6.45 PAP 116,68 [CC 1.950Z

L-_ T|N( IN] LAT |NJ LONG IN] RT ASC IN] AZNTH IN] TIN( PO C$T TIN IN] 2 LAT iN] 2 LONG

2_|6,79 -Z5,37 61,36 332,]9 102.60 i 47 51 1916,8 -23.98 55,46

4385,86 12,13 193,84 327,89 64,22 16 39 5 3985,7 8.58 186.98

2240,02 -26,74 40,90 33|,89 103.89 3 9 3 1640.0 -24.96 92.76

4337,6_ 13.Z2 17_,_ 327,34 62,94 17 51 48 5797.7 9,49 ]68.26

1994,61 -29.85 21.28 330.90 107,50 4 23 29 1394.6 -27.16 ]3.]1

4153,83 16,0_ ]_9,66 325,73 39,4l ]8 46 50 5559.8 J1.87 ]93.04

HJO-CCt_E EXECUTJON ACCURACY C_81T DETER_iNATJ_ AccuPAcr

SGT 42?9.3 SGR 309,8 SO3 J49.6 ST 1009.9 SR 170.4 SS 224.3

RRT ,6547 RRlr .6469 RTF ,8296 CRT -,6500 CR$ .9869 CST -.7095

SGB 4Z90,_ RZ3 ,13_Z R]3 .8799 L54 1055.7 NS4 226,0 SSA Z].O

5G1 4284,1 SG2 293.9 THA 2.72 ELI 1016,0 EL2 ]Z8,7 ALF ]7].64

L4UNCH OAT( N4v 26 1964 FLIGHT TIN( 146.00 ARRIVAL CAT( O(T 19 1964

HELJO(ENTRiC (ONJC

RL ]91.56 LAL -.00

PP 107,57 LAP |.45

RC I_,535 GL -|4,22

PLAN(TO_r.?NTPIC CONIC

C) Z0.469 VHL 4,924

LN_H AZNTH LNCH TIH(

90,00 I 23 55

90.00 15 21 31

]00.00 2 49 9

]00.00 16 99 B

110.00 4 6 4

IJO,O0 17 98 38

OiFF(P(NTIAL CCIQR(CT|ON$

7OE -,632_ 7RA-3,8028 TC3-4,0178 8AU J,J0Z0

RO( .1458 PRA -,0237 RC3 -,2860 FAU ,04295

FOE -,3987 FpA ,0389 FC3-I,8168 8$P 13452

80( ,6491 8RA 1.802? 8(3 4,027? rap -457

0]STANCE 437.666

LO(. 244,78 VL 26.482 GAL -6.09 AZL 92.4Z HCA 7J6,91 SNA

LOP 101.67 VP 57.630 GAP 9.79 AZP 88.07 TAL 202.I0 TAP

GP -6.18 ZAL |93.52 ZAP ]6Z._2 [T$ 34i,95 ZA[ ]32.34 (T[

126,39 ECC .ZZ468 INC Z.4187 v| Z9.397

59,0] RCA 97.99 APO 154.79 v2 55.Z29

184,9] ZAC 72.26 (TC 266.75 CLP-|64.04

0LA 7.94 PAL 109,09 RAO 6367,8 VEL l],910 PTH 2,1Z VHP 6,823 0PA 16.75 RAP 119.16 ECC 1,5568

L-i T|H( IN] LAT IN] LONG iN] 47 ASC IN] AZMTH IN] TIN( PO CST TIN IN] Z LAT IN] Z LONG

246B._3 -24,8! 5B.73 333.18 104.10 Z 5 3 ]868._ -22,65 50.Z4

4615,23 I_,0Z 195,58 329.50 64,63 _6 38 52 40]9,2 9,49 188,67

2193,83 -2_,94 37.70 $32,85 105,40 5 25 39 1595.8 -25.57 2f.70

4363,18 14.07 176,67 528,97 63,35 17 51 55 9765.2 10.38 ]69.82

1952,91 -Z8,96 i8,33 331,80 109.01 4 38 57 1352.9 -26.09 ]0.55

4178,85 16,84 16{3.97 327,41 59.81 18 48 17 3578.8 ]Z,TI 154.50

NiO-COURS[ (X[CUTION 4CCURACY C_8]T 0(TERNINATJON ACCuP&CV

SOT 4378,I $GR 3J9,3 503 J48,6 ST 1063,9 $R J85,1 $$ 299,2

RRT .6170 RRF ,6018 RTF ,8318 CRT -.7191 CP9 .990] CAT -.7599

SG8 4989,? R23 ,1104 RI3 .8321 LSA 1096.2 NSA 231,3 $SA 21,5

SG| 4382.6 SG2 Z_1.l 7HA 2.59 ELI IO?Z,2 £LZ 128,3 ALF 172.8J

LAUNCH OAT[ NAY 26 1964 FLIGHT TIN( 148.00 ARRIVAL OAT( OCT 21 ]964

H(L|C_ENTPIC CONIC

RL 131,96 LAL -,00

PP 107,55 LAP |,82

PC 163,359 GL -15.08

PLAN(T_ENTPIC CONIC

C3 ]9.701 VHL 4.439

LNCH AZNTH LNCH TIN(

90.00 J 4Z Z

90.00 19 Zl 23

JOO,OO 3 6 3_

J00,00 18 _ 30

]10.O0 4 2£ 13

JlO.O0 17 40 23

0I_F(R_NT|AL CCI_R(CTION8

TO( -.6879 TRA-J,?166 TC3-4,_437 8Au 1,1_4

NO( ,1543 RRA -.O130 RC3 -,2946 FAU ,04|37

FO[ -.4149 FRA .0740 rc3-1,8180 BIP 13797

80[ .?050 MA J.?lG? 8(3 4,2339 FSP -496

OISTANC[ 443,401

LOL 244,78 VL Z6,406 G4k -S,67 AZL 92,52 HCA 221],13 $NA 125.91 (CO ,22552 INC 2,5182 vl 29.997

LOP 104,91 VP 3?,(l_Z GAP 10,01 AZP 88,07 TAL 200,3| T4P 60,46 RC4 97.51 41>O 154.91 v2 39.235

GP -5,$7 ZAL ]3].01ZAP 163,93 (T$ 342.31ZA( 132.34 £T( 184.48 ZAC 25.01 (7C 266,J8 CLP-J64.94

OLA 6,?5 R4L 11|.33 RA0 838?,8 ¥(L 11,878 PTH 2,]1 VHP 6.914 0PA J6,87 RAP 12],66 [CC 1,9242

L-I TJN_ iN] L4T IN] LONG IN] RT A$C IN] AZNTH JNJ TIN( PO CAT TIN |NJ Z LAT IN] 2 LONG

_42|.89 -24._) _.04 _34.54 JO_.S0 _ ZZ 24 J821,? -2J.64 42.J6

4643,_4 13.85 J97,28 331,26 65,05 ]6 98 4? 4049.9 ]0.57 190.35

2148,94 -29,09 )4,63 333,99 ]06,80 3 42 25 1548.9 -22,95 26.?6

4391,93 |4.88 J78.24 330.?3 63.7? 17 52 42 379J.9 11,23 171.35

1912,31 -28.0_ 1_,56 332,88 110,43 4 94 3 1312.3 -24,98 ?,7J

4201,32 17,81 162,26 329,23 60,ZZ J8 50 Z4 3601.3 ]3,51 J55.55

NIO-COUR_ (XI[CuYION ACCuRAC7 ORBIT 0£7(RNINATioN ACCURACY

SGT 446?,8 S_ 329,Z $53 147.Z ST i]17.8 SR ]99,4 SS 92],7

RRT .3788 RR'F ,5589 RTF .8333 CRT -.7720 CR$ ,99J3 CST -.767J

SG8 44?9,? RZ3 ,0917 RI3 ,8335 LSA ]J56.7 MSA 259.] SSA 22.Z

SGI 4421,6 SGZ 268.2 THA 2.45 (LI ]128.5 (LZ ]29.5 ALF ]72.06

Z195



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

LAUNCH DATE NAY Z6 1964 FLIGHT TII4_E 15P.00 ARRIVAL OA_E OCt 2} ]964

HELIOCENTRIC CONIC 01STANCE 449.176

RL 15|.56 LAL -.00 LOL 244.78 VL Z6.331 G&L -5.Z4 4EL 9Z.6| HC4 ZZ3o40 SNA IZ5.44 [CO .2Z655 INC Z.605Z v| Z9.397

RP 107,53 LAP J.79 LOP 108.15 VP 57.555 64@ 10.Z4 AZP 88.11 TAL 198,5Z TAP 6].91RCA 9?.GZ aPO 153,86 vZ 35.Z4!

RC 165.369 GL -15.81 GP -5.Z3 ZAL 1Z8.59 ZAP 164.89 ETS 34Z,5Z Z4[ 131°35 [TE 184,|2 ZAC 73.71 [TC 265.62 CLP-]6§.8|

PLANE TO(ENTRIC CON1C

C3 18.991 VHL 4.358 DLA 5.57 RAL 113,69 R40 6_7.8 TEL 11.848 PTH Z,10 VHP 7.009 0PA 16,88 RAP IZ4.]6 ECC ].3]Z6

LNCH AZNTN LNCH TI1( L-! T|I_[ ZkJ L4T IN] LONG IN] RT A$C |NJ AZNTH IN] T|NE PO CST TIN JNJ Z LAT]NJ Z LONG

90,00 Z 0 _0 Z575.6_ -Z3.|Z 51._5 535.6_ 106.61 Z 40 5 1775.7 -ZO.60 44.19

90.00 15 Z| 46 467_,61 14.66 198,99 333.18 65.50 16 39 }9 407Z.6 11.Z4 191.99

100,00 5 Z4 Z8 2104,83 -24.|9 31,$7 335.32 108.1Z 5 59 33 1504.8 -Zl.49 Z3.91

JO0.O0 16 A0 Z9 4418.71 15.68 179.83 332.69 64.Z2 17 54 8 3818.7 lZ.OB I?Z.BB

110,00 4 38 45 1871.56 -Z7.04 IZ.87 334.17 J|1.75 5 9 57 ]ZTZ.4 -23,85 5,16

|10.00 |7 46 46 4163,94 18.37 163.58 331.EZ 60,65 18 53 6 3663.9 14.32 156.80

C|FF[RENTJAL C(_I_RECTIONS N|0-C(SL#tS[ [Y.[CUT|ON ACCURACY ORBIT 0[?ERNINATJON ACCURACY

T0E -.7419 TRA-|.6173 TC3-4,4676 84U 1.1369 $GT 4347.1 S_ 339.E SG3 145.2 ST 1175.0 SR Zl3.Z SS 34Z.B

ROE ,1660 RR_ -,005Z RC3 -.3027 FAU ,03970 RRT .$408 RRF .5|80 RTF .834Z CRT -.SZZO CRS .9904 CST -.7919

FOE -.4177 FRA .1113 rC3-1.8096 8SP IA068 SG8 4559.7 RE3 .0774 RI3 ,8344 LSA JZJB.4 N54 231.9 SSA 13.0

ODE .7594 BRA 1.6173 8C3 4.4773 FSP -45E SGI 4550,8 $GZ 285.0 TH4 E,SZ ELI 1186.J EL2 lZO.l ALF 171.41

LAUNCH D4T[ MAY Z6 |964 FL|GHT TIN( JSZ.D0 ARRIVAL 0ATE OCT 25 1964

HELIOCENTRIC CONIC

RL 151.56 LAL -,00

RP 107.56 LAP 1.95

RC 187.361 GL -16.61

PLAN[TOCENTRIC CONIC

C3 18.545 VHL 4.183

LNCff AZNTH LNCH TIN(

_O.00 Z 19 ZS

90.00 15 EZ 4|

JO0.O0 3 46 50

JO0,O0 18 A! 58

I|0.00 4 55 47

JlO,O0 l? 45 30

DIFFERENTIAL C_RECTION$

TOE -,7979 TR4o1.5073 TC3-4.Q_7 BAU 1,15_

ROE .1690 RR4 .DOSE RC3 -.3105 FAU .03804

rOE -.4391 rR4 .1463 FC3-1.7951 8SP 14329

BOE .8156 BRA 1.5075 8C5 4.7010 rSP -447

0|$74NC£ 454.841

L04. 644.78 VL Z6.Z57 GAL -4.79 AZL 91.68 HC4 2Z6,64 ]HA 124.98 £CC .22777 INC 2.6823 Vl Z9,397

LOP 111.39 VP _7.308 GAP 10,47 AZP 88.16 TAL 196,?! TAP 63,56 RCA 96.52 APC) ]53.45 Y2 35,246

GP -4.87 ZAL 115.64 ZAP |83,8Z ET$ 34E.56 ZAE 13Z,38 [TE 185.82 ZAC 74.36 ETC E65.07 CLpo166.67

OLA 4.38 RAL I16.18 RA0 6567.7 ¥EL 1|.8Z1PTH Z.09 VHP 7.109 OPA ]6.76 RAP 3Z6.68 ECC 1.3019

L-I TIN( IN] LAT ZNJ LONG IN] RT ASC |NJ AZNTH IN] TJNE PC) CST TIN JNJ Z LAT iN] Z LONG

E330.14 -ZE.19 48.94 337.2E 108.05 Z 58 16 1730.1 -19.52 4I.ZS

4701.88 15.48 200.75 355.E9 65,99 16 4| 3 4101.9 lZ,J] 193.7D

E081.14 -E3.14 68.77 3_6,84 109.35 4 17 11 1461.1 -Z0.38 21.|4

4448,1l 16,48 181,47 334.8E 64,70 17 56 4 3846.1 12,94 ]74.46

1836.80 °26°02 10.25 335.65 112.99 5 26 EO IZ3E.8 -Z2.68 2.69

4647.62 19.14 164,94 333.39 61.12 18 56 J7 _647.E 15.14 158.11

N|0oC_JR$1[ EXECUTION ACCuRACT ORBIT C£TERMINATION ACCURACY

SGT 46Z3o4 $GR 349.1 $03 143.5 ST 1Z53.7 5R EZG.Z $5 363,_

RRT .5039 RRF .4796 RTr .8353 CRT -.8658 CRS .9875 Csr -,8162

]Go 4636,5 RE3 .0659 RI3 .835§ LSA 1285.7 NSA 2ZB.O SSA Z5.B

SGI 4626,7 SGE 301.3 TH4 2.19 ELI 1249.3 EL2 J|1.8 ALF |70.91

LAUNCN DATE NA_' Z6 1964 FLIGHT Till[ 154.00 ARR]VAL OAT[ OCT _7 1964

NELI(XEN[RIC CON|C

RL 191.56 LAL -,00

RP 107.50 LAP Z.10

RC 169,336 GL -17.30

_LANETO_ENrRIC CON|C

C5 17.788 VHL 4,615

LNCN AZNTH LN_H TIN(

SO.00 Z 38 57

90.00 lg Z4 Z

100.00 4 I 46

100,00 16 43 54

ll0.O0 5 13 E5

110.00 17 48 45

DIFFERENTIAL CCRIfl[CTI(5NS

TOE -.854E TRA-1o3844 TC3-4,_8 8AU |.|671

ROE .1753 RR4 .0163 RC3 -.317| F4U .0363E

FOE -.4476 _RA .1808 rC3o|.7697 8SP 14512

60[ .SlZO BRA 1.3845 8C3 4.9138 FSP -437

OISTANCE 460.544

LOL 144.76 VL 16.185 GAL -4.33 AZL 9E.75 HC4 ZZ9.89 5N4 124.54 ECC .2Z918 INC 2.7517 Vl 29.397

LOP 114.63 VP 37.46E GAP 10.70 AZP 88oZ3 TAL 194.91 TAP 64.79 RC4 96.00 APO 153,08 vZ 35.250

GP -4.55 ZAL 1ZZ.76 Z4P 166.7| ET5 34E.45 ZAE 13E.41ETE 183.56 ZAC 74._9 ETC 264.5! CLP-]6T.S]

0L4 3.17 RAL 118.80 R40 6567.7 ¥EL 11.796 PTH Z.09 VHP 7.214 OP4 16.60 RAP 129.19 ECC l.Z9Z4

L-I T|N( ZNJ LAT JNJ LONG |NJ RT 4SC |NJ 4ZNTH |NJ TKN_ PO CST T|N IN] Z LAT JNJ Z LONG

Z284.82 -El,El 45.98 338.97 109.Zl 5 17 E 1684.8 -18.39 38.44

4731.ZZ 16.3] E0Z.59 537.60 66.53 ]6 4E 55 4]5Z.Z 13.00 195.48

Z017.68 -ZZ.E3 15.94 338.57 110.5Z 4 55 E4 1417.T -]9.Z3 18.4Z

4474,80 17.30 183.18 337.14 65.Z4 17 58 E9 3874,6 13.8Z lT6.lZ

1793.46 -14.95 7.1'0 337.35 114.16 5 43 18 1193.5 -21.47 .Z7

4171,59 19,93 166,39 _35.75 61.64 18 59 57 3671.6 15.99 159.48

NI0-COUR$1[ EXECUTION ACCURACY OR81T DETERNJNAT|ON ACCURACY

]GT 4689.1 SGR 358,8 803 140.9 ST I697.4 SR 238.5 $S 383.4

RRT .4675 _ ,443Z RTF .8560 CRT -,90_1CR5 .98Z8 CST *.8_85

SG8 470E.8 RE3 ,0572 R13 .B361 LSA 1355.5 N$A EEl.6 56A 24.7

$G| 4891.1 SGZ 317.0 THA Z.06 ELI 1315.3 EL2 |Ol.J ALF 170.52

LAUNCH DATE NAY 66 1964 FLIGHT TIN( 136.00 4RRIVAL OATE OCT Z9 J964

HELIOCENTRIC CONIC

RL 151.56 LAL -.00

RP |07.49 LAP E.Z5

RC 171,696 GL -17.94

PLANE TOCENTRIC CONIC

C5 17,661 VHL 4.135

LNCH AZNTH LNCH TIN(

90.00 E 59 9

90.00 15 E5 47

]00.00 4 11 23

JOO.OO 16 46 14

|lO,O0 3 3| 41

110.00 17 5Z E5

DIFFERENTIAL CCItRI[CTION$

TOE -.918A TRA-I.E945 TC$-5.IISI 8AU ].1868

ROE .1808 RRA .0676 RC5 -.5E68 FAU .03474

roe -.4590 FRA ,ZZZ4 FC3-1.7414 B]P 14767

BOE .9560 _A 1.6548 8C3 5,1653 FSP -433

0ISTAN(E 466.133

LOL 644.78 VL 18.115 GAL -3.88 4EL 96.81HCA Z33.J5 SMA lEA.10 ECC ,Z5080 INC _.8J47 V| Zg. Sg?

LOP 117,88 VP 37,41_ GAP 10.94 4ZP 88,31 TAL 193.10 TAP 66.63 RC4 95.46 APO 152.74 v2 55.Z54

GP -4.18 ZAL 1|9.75 ZAP |87,68 IT] 341.|9 ZA[ |3Z.4_ ETE 183.34 Z4C 75.59 IT( Z65.97 CLP-168.33

0LA 1.93 RAL IZ].$S RAO 858?.7 V[L 11.775 PTH Z.08 VHP 7.564 OPA 16.33 R4P 13|.76 ECC 1.2841

L-I TIN( |NJ LAT IN] L(_IG |NJ RT A$C |NJ AZNTH |NJ T|HE PC) C$T T|N IN] E LAT IN] Z LONG

E139.64 -LP0.|7 43.0? 340.94 110,31 3 36 Z8 1639,6 -17.EE 35.64

4?84.04 17.17 Z04.53 340.|E 6?.|3 |6 45 IJ 4164.0 13.96 19Y.36

1974.37 -61.|7 13,16 3d0o53 111.6] 4 54 17 1374.4 -18.04 15.76

4504.34 18,15 185,01 339.67 65,83 18 I 18 5904.5 IA.73 177.88

1734,_Z -63.83 5.Z0 339.18 ]15.16 6 0 56 J154.3 -EO.E3 357.9]

4697.36 Z0,76 |67.93 338.3Z 6Z,ZJ 19 4 Z 3097.4 J6.88 160.95

MJ0-C_ IX(CUT|ON ACCURACY ORB|T OETERNINAT|ON ACCURACY

$GT 4760.9 $GR 368.E SG3 139.| 5T ]374.8 ]R Z49.T 55 405.T

RRT .4368 _ .4088 RT¥ ,8383 CRT -,9541 CR$ .9?70 CST -.8616

$G8 4775.1 RE3 .0491RI3 .8384 L$4 1439.0 N$4 Z]3.3 5SA Z5.6

$GJ 4763.6 $GE 351,? TH4 1.93 EL| 1394.5 ELZ 87.9 4LF 170.33

2196



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 1. 1964_

LAUN{H CAT[ HAY Z6 |9_4

H(LI<XEN rRIC CONIC

RL 13].56 LAL -.00

eP JDT,4S LAP 2.39

IC |7}.ZZ9 GL -18.31

PLANE TO([NT/I( CONIC

C3 J6,_38 VNL 4.103

LNCH AZNTM LNCH TINE

90,00 3 ZO 3

90.00 13 Z? 53

lO0.O0 A Al 4Z

JOO.O0 16 48 _6

1_0.00 5 50 3g

llO.O0 17 36 za

fLIGHT TINE ISB.O0 ARrivAL 2A'E E_cr 31 1_64

CIIrANCE A71.3|1

LC.q. 244.78 VL ?6.043 GAL -3.3B AlL 3Z.B? NCA Z36.)B SNA )Z3.68 ECC .Z3Z63 INC ?.83_ vl ?_,39_

LC_ JZJ,J3 vP 37.3¢9 GiP ll.J8 AZP 8B.AJ TAL JJJ.23 TAP 67.67 RC4 94._1 APO 15Z.45 vZ )3.256

GP -4.03 Z4L lI6.f>O Z4P I_B.4_ ITS 341.7B ZAE 13Z,4J ETE 183.14 ZAC 76.18 [TC Z63,43 CLP-169.|3

DL4 .66 RAL iZ4.43 _A_ G567.7 VEL 11.757 PTH E.08 VMP 7.440 CP¢ 15.98 RAP 13A.74 [CC I,Z771

L-I T]N_ ZNJ LiT INJ LOINC INJ RT ASC INJ AZNTH INJ TIME P_ CST TEN INJ _ LAT [NJ Z LOgiC

ZlgA.60 -lJ.08 40.ZZ 343.1A 111,33 3 SE 3B 1_9A.6 -1_.01 3_.89

I_31.Z_ -_0.06 _0.43 34_.?Z 11_.64 _ |3 54 |)31.Z -J6.SZ 13.14

4_36.Z4 19.DZ 186,_6 342.43 66_43 18 i 3Z 3936.2 13.6_ 1?_.?6

1715.40 -_.68 Z.?? 311.14 |J6Z3 6 1J 13 ]|JS.A -18._6 353,fiG

i3Z4.BZ ZI.6Z 169._9 341.11 6Z.86 13 B 33 37?4.8 17.81 162,54

clrvEmENTIAL CCdtRECT]ONS

TOE -.9875 rRA-1.I]4Z TCA-3.311Z BAU 1.197B

R0[ .]BS8 RRA .0391RC3 -.iZG7 rAU .0351B

r_E -..698 rR4 .1377 rCi-I.?0G! BSP ISOZl

BOB 1,0048 gRA J.I149 BC3 3.3Z|3 rSP -419

LAUNCH GATE NAY Z6 1964

HELI(XENTRIC CONIC

NJD-COuR_d[ E YJ[CuTION ACCuRACy CMBIT _ETERNINATION ACCuRaCy

IGT 4BZ_,? SGR _77.0 $G3 137,Z ST 1461.6 SR Z60.0 SS _?O.?

RRT .3388 RR_ ,375B RTF .B410 CRT -._5B_ CRS .9_02 CST -.BBZ9

SGB A843.3 R23 .0422 Rl3 .BAll LSA 1531,4 NSA Z03.5 56_ 76.5

SGI 4_3].§ SG2 3A5.6 T_A 1.?g ELL IABZ.? EL2 73.1 ALr 1_0,3D

FLIGHT TIME 160._ ARRIVAL CATE _v Z 1964

DISTAIn[ 417.571

_L 131.36 LAL -._

_P 10?.iB LAP _.SZ

ffC f_f.li? GL -19,O3

PLA_(:rC_N r_ZC C_I(

C3 16._D3 V_L 4,O_Z

INCH AZMTH LN(H T]_

90.00 3 41 43

90.00 15 30 l_

lO0.O0 3 Z 46

lO0.O0 16 31 _

llO.O0 6 lO _0

_ZO.O0 Z8 0 _

LOt. Z44.TB VL Z_.974 GAL -Z.88 AZL 3Z.93 PEA 239.63 _NA lZ3.Z7 ECC .Z346g INC Z.gZ63 vl Z9._97

L_P 1Z4.37 VP 37.3Z_ GAP ]1.44 AlP BS.SZ TAL 1B9.48 TAP Gg.10 RCA 94.34 4PO I3Z,ZO vZ 35,Z58

GP -3.gZ ZAL 113,3! lAP 169.Z_ _5 S4171 Zi_ !_ _5 6rf I_?.g? ZAC ?_._K FrC ?_? 1O CCP-i_._5

DL4 -.64 RAL JZ7.4_ RAD 6_7.7 VEL |J.743 pTH 2.07 v_P 7.361 0PA 13._? RAP J36.73 ECC I.Z715

k-| T|N_ [NJ LAT |NJ LONG INJ RT A3C ]NJ AZMTH INJ TEN] P_ CST TIM ]NJ Z LATJNJ ? L_JN_

Z141.78 -17.3A 37,4Z 345.58 JI?.2B 4 I? 33 1549.8 -IA.77 30.1B

4_33.Z3 1_.94 lOB.B3 345.Bi 6_.55 lG 50 53 4233.Z 15.B6 Z01.51

1888.33 -18.31 17.76 345.15 113,53 5 34 14 1Z88.3 -15.56 10.57

4Se_._K) 13.3Z 1B3,05 345.4Z 6r.Z4 lB B B 3363.9 16,66 IBI.??

Ie73.83 -21.50 ,40 343.84 lit.Z4 6 38 17 1016.B -17.6B 353,36

A)34.|6 Z_._Z 171.40 344.|_ 6J.38 1_ ]3 Z? 3754.Z 18.?_ Z64.75

O/FFEREN?]AL CC_R[ET|ON$

TOE-I.OG]I TRA -.9613 TCi-3.4Bi_ 8AU I.ZIZO

eOE .l_O_ RRA .0308 RC3 -.3ZSZ rA_ .03163

FDE -,4198 @RA .Z93_ rC3-1.6330 BSP 15ZAg

B0E 1.0781 BRA .9636 BC3 5.4933 rSP -AZ5

NJO-COI_tStE EX, ECUT]C_ ACCURACY C_BIT _£TERNINATION 4CCuRAC_

IGT 4B9|,9 SG_ 3B3.3 SG3 ]35.1 ST 1356.? SR 269.7 $5 _D.3

RRT .3G34 RPll r .3440 RTr .Blip CRT -.976Z CRS ,962_ CST -.9018

IG_ 4907.1 RZ3 .0365 RJ3 .B43g LS_ 1631.Z NSA 193.0 SSA Z?.4

IGI 4894,0 SGZ 35B.5 THA 1,66 EL1 1378.9 ELI 57.7 ALr 170.33

LAUNCH DATE M4Y Z6 196A FLIGHT T]H_ 162.00 ARRITAL CaTE NOv 4 1961

HELIOCENTRIC CONIC

RL 131.5_ LAL -.DO

RP lOT,4? LiP Z.63

RC 177,043 GL -|3.47

PLANET(_ENTR]C CONIC

C3 16.Ze5 VHL A.033

DISTANCE 483.Z16

LOL Z4A.?B VL _3.906 GAL -_.36 AlL 92.3B HCA 242.87 SN_ 122.86 _CC ._3699 INC 2.9?66 vl _9.397

L_ 1_7.6_ VP 37,_76 GAP ]1.70 _ZP BB._A TAL lB?.6_ TAP ?0.33 RCA 33,73 4PO JiJ.iB v_ 35,26D

GP -3.64 ZAL 109,B3 lAP ]70.03 £T$ 340,47 ZAE 132.61 [TE IBZ.BI ZAC 77.33 ETC ZSZ.3_ CLP-I?0,71

OLA -I.gG RAL 130.61 RA0 6367.7 VEL 11.73Z PTH 2.07 VMP 7,6B3 0PA 15,09 RAP 139.Z6 ECC I.Z677

LNCH AZNTH INCH TEN HE L-I TIN[ IN] LAT

90.00 4 4 7 Z103,38 -16.78

go.o0 15 33 4 48?0.99 19.B?

lOO.O0 5 Z4 )3 1843.93 -17.74

I00.00 16 3_ Z0 46OS.67 _0.84

l;O.OO 6 30 42 16)B.86 -ZO._O

If0.00 |_ 5 40 4383._1 Z3.4_

DIFFERENTIAL CCIRRECTION$

TOE-1.13?] TRA -.?3G4 TC3-3.G194 _AU I,Z_40

ROE .]933 RRA .0616 RC3 -.326_ rAU .O_OOZ

F0E -.4883 FRA .3308 FC3-1.5981 BSP 15387

BOB 1.134Z BRA .?988 BC) _.6Z89 FSP -416

LAUNC_ DATE NAY Z6 1964

NELJO(ENTR]C CONIC

IN] LONG IN] RT ASC IN] AZMTH ]NJ TIME P_ CST TIM IN] 2 LAT IN] Z LONG

34.68 )4B.Z? lIA.l_ A 39 13 1_05.4 -L3.50 27.5_

_]I.ZZ 349.0_ _9,40 16 _4 13 4Z71,0 16.89 Z03.81

]3.1_ 347.83 114,46 3 55 19 1Z45.9 -14.29 8,0T

191._0 348.67 68.08 JB ]2 3 4OO_.? 17.69 1_.93

3_B.JJ 346.49 ])B.J) 6 3B ] 103_.9 -|_.iB 351.1T

173.33 347,43 64.33 19 IB 46 3785.5 13.BZ 166,10

NE0-COURSE EKECuTICIN ACCuRACT _8IT O[TERNINATION ACCURACY

SGT 4943.4 SGR 392.9 SG3 13Z.8 ST 1657.0 SR ZTB.B Ss 4?I.L

RRT .33ZZ RRF .3130 RTF .8461 CRT -.9878 CRS ,9_30 CST -.91B0

SGO 4959.0 RZ3 .OSZl R13 .846Z LSA 1735.3 NSA 18Z.3 SSA 28.3

SG| 494_.Z 9GZ 370.4 TNA 1.3Z ELl 1679,S EL2 42.9 ALF 170.36

FL|G_T T_NI_ 164,00 ARRIVAL _ATE NOV 6 196A

OISTAI_H_[ 488.841

RL |_I.Se LAL -.00

RP I07.4T LAP 2.77

RC |78,9Z3 GL -19.83

PLAN(T_ENTR|C C(_|{

C3 J6.|)) V_L 4.O_?

LNCN AZNTH LNCN T]I4_

90.00 4 Z? 14

eo.oo 1_ 36 8

100.00 3 47 Z

lO0.O0 16 39 I

||O.O0 6 3'1 44

laD.DO I8 JO 49

DIFFERENTIAL CO_[CTION_

TOE-I.ZZA? TRA -.6Z33 TC3-5.T_G3 8AU I.ZA?O

ROE .ZOO| RRA .O?4Z RC3 *.SZZ4 FAU .0Z_SZ

FOE -.4909 FRA .3654 rC3-1.3305 BSP 13GO9

BOE I.Z399 BRA .G2Tg BE3 _.7353 rSP -41_

LOL Z44.78 VL Z5.839 GAL -1.83 AZL 93.0Z HCA Z46.]Z SNA ]ZZ.4? ECC .Z39_ INC 3.0ZAO V! 2g.397

LOP I_O.87 VP 37.230 GAP 11.97 AZP 88,?8 TAL 183.85 TAP 71.97 RCA 33.13 APO 151.81 VZ 35._60

GP -3.4? ZAL ]06,35 ZAP ]?0,80 ITS 339,53 ZAE 13Z,6B [T[ 18Z.67 ZAC 77.90 [TC Z61.B8 CLP-171.iB

OLA -).31RAL J33,#9 RAO 838?.6 VEL I].7Z7 PTH 2.07 VHP 7,BZ3 DPA J4.53 RAP 141.77 [CC J.Z635

L-J TildE INJ LAT JNJ LCING JNJ RT ASC INJ AZMTH JNJ TJN[ P_ C_T TiM JNJ _ LATJNJ Z LONG

Z061.6_ -13.59 3Z.03 351.13 113,94 5 1 33 IA6J,7 -IZ,ZZ ZA.97

4910.98 _0.80 Z]3.?B 351.37 70.35 IG 37 53 4311.0 17.94 206.2B

1804.ZG -]6,34 IZ.G4 330.77 llS.Z6 6 ]7 6 ]Z04,3 -13.01 3.64

4G43.61 2].79 ]93,73 331.18 Gg.01 18 ]6 Z3 4043.6 18,?A IB6.Z6

I_OI.TZ -19,09 335._0 349.40 118.91 7 ]B Z5 1001.? -15.09 3A9.07

44J&.93 Z4.43 J73.46 330.97 63,3] J9 _4 Z7 38J8.9 20.89 168.J0

N]O-CCI_ [_ECUT_ON ACCuRACT C_BJT O[TERMJNAT|ON ACCuR&CY

SGT 3000.0 SGR 399.? SG3 130,B ST 1771.3 IR ZB?.Z IS A93.3

RRT .Z_97 RRF .28Z1RTF .BS00 CRT -.933? CRS ,9¢39 CST -.93ZB

SGB 501G.O R23 ,0171 R13 .830J LSA 185E.8 NSA 177.2 SIA ?B.9

SGI 3001.3 SGZ 3BI.2 THA 1.3B ELI 179A.J ELZ 31.9 ALF 170,B4

Z197



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 19645

L4UNCH OAT[ NAY 26 1964 fLIGHT tiN( 166.00 ARRIVAL 0AlE NOV B 1964

HELIOCENTRIC C(_q1C

RL 15|.5G LAL -.00

RP ]07.47 LAP Z.87

RC 2SO.?D] GL -ZO.]D

PLAN(YO((NTR|C C(_MlC

C3 26.1|? VHL 4o015

LNEH AZNTH LNCH TIM[

90,00 4 50 58

9D,OO 15 39 29

200.00 6 lO 7

100,00 17 3 2

110.OO 7 I} ZO

110,00 28 16 J8

¢|rrERENTIAL CORRECTIC_4$

TOE-2.)251 TRA -.4S88 TCS-5.7887 6AU 1.1491

ROE .ZOSZ RRA .0854 RCS -.$148 FAU .02706

FOE -.5090 FRA .4007 FCS-1,45S6 8SP 15804

60E J,S]IO BRA .4470 8C3 5.7972 FSP -407

DISTANCE 494.444

LOL Z44.78 YL 25,?7S GAL -1.29 AZL 93.07 HCA 249.37 SNA 122o09 [CC .24259 [NC 5.0691 V1 29.597

LOP ]34.12 VP 37,|BA GAP ]Z.Z6 AZP 88.92 TAL 184.03 TAP 73,40 RE4 92.50 4PO 251.68 V2 35.260

GP -3.SZ ZAL 102.7D ZAP 17].56 [T$ 358.36 ZA[ |3Z,75 It[ 182.54 ZAC 78.47 ETC 261.]8 CLP-17Z,Z4

OLA -4.67 RAL ]37.28 RA0 6567.G V[L L|.7Z6 PTH Z.07 VNP 7.967 OPA 15.97 RAP 144.26 [CC 2.2652

L-[ TIME [NJ LAT INJ LONG |NJ RT A$C [NJ AZNTH [NJ TIM[ PO CST TIN [NJ 2 LATINJ 2 LCY_qG

2019.01 -J4.$9 19.47 354.44 |14.65 5 ZA 57 14]9.0 -]0,95 22.48

495S.18 Z1.7S 116.51 556.}Z 7].4D 17 2 3 4553.2 29.02 20B,91

1763.70 -15.35 IO.ZZ $5S,97 1]5.97 6 $9 _1 1163.7 -1].73 3.50

4683.7_ Z2.74 196.3Z 355.95 70.06 18 21 5 4085.7 19.82 288.75

1565.79 -J7.89 $5S.80 351.57 |19.62 7 39 26 965.8 -13.82 547.06

4454.4J Z5.41 ]77.74 354,78 66.33 J9 30 _2 3834.4 22.00 270.26

MlO-C_.,kqSE EXECUTION ACCuRAC_ C_BI_ 0[TERNINATJC_N ACCURACY

5GT 505|.7 JC,,_ 405.8 $G3 ]Z8,? ST 1891.4 SR 295.3 SS 514.5

RRT .2674 RRlr .ZSZ| RTF ._54] CRT -.9948 CR$ .9543 CST -.9450

SGB 5067.9 RZ3 .O_SZ RJ3 .8541 LSA 1975,3 NSA 165.A S$A 29.3

SG| _05Z.8 SGZ _9_.9 THA l.Z4 ELl 19]4.1 CLZ Zg.B ALF J?J.l?

LAUNCH OAT[ NAY 26 1964 FL|GHT TJN([ 168.00 ARRIVAL CAT£ NOv 20 1964

HELJOC[NTR/C CONIC

RL 151.56 LAL -.0O

RP 107.48 LAP _.97

RC 281.621 G_ -ZO.Z?

PLANE TO([NTR|C CONIC

CS ]e._ZB VffL 4.0Z8

LNCH AZNTM LNCH TIRE

90.00 5 IS 15

90.00 |5 43 9

100.00 6 SS 44

]00.00 IT 7 ZJ

]10.00 7 35 26

IJOoO0 19 ZZ 8

OIFFER£NTIAL CORRECT|ONS

TO[-|,4145 TRA -.Z4S6 TCS-5.8067 _AU J.Z6J§

ROE ,ZlJO RRA .0961 RC3 -..qO40 FAU .01571

r0[ -.5108 rRA .4350 FCS-I.$716 8SP |6,024

BOE ],4301 BRA ,2619 OC3 5.8|46 rSP -404

OISTANC£ SO0.OZ4

LOL Z44.78 VL 25.?09 GAL -.71 AZL 93.1] HCA ZSZ.6Z ,_44 121.7Z £CC .24551 JNC 5.1225 v] Z9.]97

LOP 137,37 VP 37.138 GAP |Z.55 AZP 89.07 TAL |82.2Z TAP 74°84 RCA 91°85 APO 151,60 v] 35.Z59

GP -3,19 ZAL 98.96 ZAP 172.30 £T$ 356.91 ZA£ IS2.BZ ETE 182.iZ ZAC 79.04 [TC _60.9J CLP-JTZ,99

OLA -6,03 RAL |40.78 RAO 6567,7 VEL l].7_J PTH _.07 VHP 8.119 OPA 15.35 RAP 146,75 [CC 1.2671

L-J TINIIE INJ LAT INJ LONG JNJ RT ASC INJ AZNTH ]NJ TIN[ PO CST TIN ]NJ Z L4T JNJ Z LONG

1977.B_ -IS.Zl Z?.O2 357,9l 115.28 5 48 13 J377.9 -9.70 ZO.JO

4997.49 _.68 Z19.43 .34 7Z.57 17 6 26 4397.5 Z0.08 2JI.?Z

]714.66 -14.17 7,9_ 357,4] 1|6.60 T Z 29 1124,7 -10,49 2.07

4715.9J ZS.TO J99.09 359.98 71.23 18 26 7 412_.9 20.91 291,40

|5_|.49 -|6.73 _5|.83 5_5,99 120.25 8 0 _8 931.5 -12.59 343.17

4491.86 F6.42 ]80.19 358.85 67.47 29 37 0 389].9 Z3.]5 172.58

N|O-COURSI[ [KECUT|ON ACCURACY ORbiT 0[T[RNJN4TJON ACCURACY

$GT 5104,5 SGR 4J|.0 $65 126.9 ST Z019.4 5R 303.0 55 536.5

RRT .Z356 RRF ,Z_ZO RTF .8595 CRT -.99_0 CR$ ,9251 CST -.9555

SG8 _|21.0 R23 .0186 R13 .8395 LSA 2105.5 NSA 256.1 SSA 29.4

sGI _105.4 5G2 $99.4 THA 1.09 EL] Z04].7 EL_ 57.0 ALF 172.5]

LAUNCH OATE _A¥ 26 1964 FLI&NT T]N[ 170.00 ARR2VAL CAT[ NOV 1Z 1964

H[LI OCENTR|C CO4qlC

RL 252.56 LAL -.00

RP 207.48 LAP S.06

RC 184,440 _L -20.34

PLAN[ T(X[NTRIC CONIC

C5 16.481 VHL 4.0(_ I

LNCN 4ZMTH LNCN T|N[

90.00 5 39 56

90.00 15 A? 6

100.00 6 57 44

]DO,DO 17 ]1 59

JJO.OO 7 57 _A

110.00 18 18 19

01STANCE 506.577

LOL 244.78 VL 25.645 GAL -.|4 AZL 93.15 HCA 255.8T SR4 12].35 CCC .24895 [NC 3.2539 Vl Z9.397

LOP 140,65 VP 37,093 GAP |Z.86 4ZP 89.Z3 TAL ]00.4] T4P 76.Z8 RCA 91.]4 APO 151,56 vZ 55.257

GP -3.O? ZAL 95.15 ZAP iTS,0] ITS _55.12 ZA[ 132.90 [T[ 182.5| ZAC 79.62 £TC 260.4_ CLP-27].?_

0LA -7.37 RAL |44,S? RAO 6567.? VEL ]|.TAZ PTH Z.07 yNP 8.279 CP4 |Z.65 RAP 249.ZZ [CC 2.2712

L-J TIN| |NJ LAr |NJ LONG |NJ RT A$C JNJ AZNTH ]NJ TIME PO CST TJM IN| 2 LAr 2NJ Z LONG

19S_.6S -|Z.06 _4.7Z 1.63 115.8_ 6 IZ 15 1S36.6 -B.49 17.86

5045.77 Z].59 ZZZ.SZ 4.6] 75.86 17 J] 10 4443.8 21.15 22i.69

1687.6Z -|S,03 _,76 1.]3 117.14 7 15 52 2087.6 -9,29 558.97

4770.01 24.63 ZOZ.04 4.27 7Z,51 18 $2 29 4|7D.0 22.01 lga.2Z

1499.24 -15.6! 349.99 359.66 1Z0,80 B _Z 54 899.2 -12,41 _45.40

4_S|,15 Z7.41 |82._| 3.|8 68.7_ 19 45 50 Sg]I,Z Z4.Z? 175,05

o_rFERENTIAL CORRECTIONS

fO(-2.SJB_ tR4 -.036_ TC3-5,7650 BAU J.2718

RoE .2]76 RR4 .106_ RC3 -.Z69_ rAu .OZ4Z?

rO[ -.5317 FR4 .47JS rc3-|.275| OSP 16_Z9

ODE I.SSSB BRA .|]Z4 8C3 5.77_ _$P -40Z

NJ0-COURS[ ExECUTiON 4CCuRACY _RBJT 0ET[RNJNAT|ON ACCURAC_

SGT 5148.Z _ 4|5.4 $63 124.8 ST Z147.A SR 3]0,6 $$ 556,Z

RRT .L_031 gl_r .1909 RTr .8636 CRT -.9864 CRS .9157 CST -.9650

SGO 5|64.9 RZ3 .0|48 RJ3 .8636 LSA 1234.6 NSA ]5]._ $$A 29,0

SGJ 5148.9 $GZ 406.7 TH4 .94 EL2 2]69,Z EL2 50,6 ALF 271.8_

LAUNCH OAT[ NAY 26 ]964 FL|GHT TJN[ 172.00 4RRIvAL 04rE NOV 24 J 964

H[LJO_ENTR|C CONIC

RL )5_,56 LAL -.00 LOL _&4.78 VL

RP 10?.49 LAP S.14 LOP 14S.8_ VP

RC 180.Z39 GL -ZO.._O GP °2.96 ZAL

PLARNETO(ENYR_C CC_IIC

C3 16.889 VHL 4.]|00LA -8.69 RAL ]48.0_ RAO 6587.7 VEL

LNCH 4ZMT_ _N_H T|I418 L-| T[14_ [NJ LAT

90.00 6 4 51 19OI.88 -J0.96

90.00 15 51 Z_ S09|.?4 _4.46

JO0.O0 7 11 58 1853.]0 -||.95

JO0.O0 17 16 58 48|5.76 Z5._)

]10.00 g ZO $5 1469.57 -]4.57

II0.OO 18 $4 49 4571.05 18.39

OIFF[R[NTIAL CC_[CTIONS

TOE-I.6Z|O TRA .1902 TCS-5.6_SO OAU 1.1778

RO[ ,Z156 RRA .||6Z RCS -.Z715 FAU .01167

FO[ -,5S7| _RA .5105 FCS-I,J6|9 8SP 16252

O0[ 2.6S66 BRA .ZZZ9 OCS 5.6595 FSP -387

OISTAfK[ 5l|.10|

2_.982 GAL .47 AZL 93.19 HCA 259.1| $N4 121.00 ECC .25273 |NC 5.2915 v2 29.59?

37.047 GAP J3,|9 AZP 89.40 TAL 178.61 TAP 77.?_ RCA 90,4Z APO 251.58 vZ 35.154

91.]O ZAP I?_.73 IT] S)Z.87 ZAE 132.97 ETE ]82,_J ZAC 80,19 [TC 260,00 CLP-274.A?

IN| LO_IG |NJ RT A$C |NJ AZNTH

ZZ.58 5._B |J6.27

Z15.?6 9.]3 ?5.2?

S.77 5.07 JJ7.60

205._4 8.$0 7S.90

349.SZ 5.55 121._7

|85.59 7,76 70.1|

N|O-COURSE £XECUT]ON ACCURACY

$Gf 5]7}.7 $GR 419.0 SGS

RRT .1706 RRr ,1616 RTF

$GB 5J90,7 RZ3 .0|$1 RI3

$G! 5174.Z $62 411,9 TH4

1|.759 PTH Z.08 VHP 8.45J 0PA 1t.93 R4P J5],68 ECC 1.2779

|NJ TIM[ PC'CST TIM IN| 2 LATINJ Z LONG

6 _6 33 ]$01,9 -?.34 25.76

]7 ]6 ]4 449],7 _.20 217,8_

7 49 $1 1055.J -8.26 357.03

18 37 IZ 42J5.8 73.08 197.20

8 45 4 869,6 -10.33 3AJ._O

19 51 J 3972.0 2_.4_ 277.68

C_B|T 0ETERN|NATION ACCuRAC_

JZ|.9 sr Z_65,6 SR 5J8._ SS 569,4

,866] CRT -.9?83 CR$ .90A9 CST -.969_

.8661 LSA 2352.8 NS4 J4_._ $SA 78,5

.BO EL2 ?287.0 EL? 6],_ _Lr 17_.26

Z|98



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964_

LAUNCM DATE NAY Z6 L96A fLIGHT TIN_ ]74.00 ARRIVAL OAT[ NOV 16 196A

HELJ_[NTRJC CQ_I[C

RL 151.56 LAL -.O0

RP 307.50 L&P 3.2]

RC ]JB.O]9 GL -Z0.19

PLANETC)_ENTRIC C_41C

C) 17,470 VHL 4.|80

LNCH 4zNrM LNCH tiN(

90.00 6 29 50

gO.O0 _ 5_ 56

100.00 ? 46 J$

]00.00 I? 22 15

110.00 8 i_ 18

]10.00 18 il 59

DIFFERENTIAL CC_R[CTI(_$

TOE-|.7340 TRA .4Z24 TC_-_._O]8 BAU 1.2864

ROE .Z3A7 RRA .IZ48 RC3 -.Z515 rAU .0Zl_9

F0E -.5469 FRA .5469 FC�-].0roOZ eSP 16416

BDE 1.7498 eRA .4405 BC9 5.50?6 rSP -985

0ISTANC[ 516.591

LOt- 244.78 VL Z5.521 GAL I,]0 AZL 93.Z) HCA 262.56 SNA IZ0.65 ECC .75686 |NC 3.Z34] V] 29.397

LOP 147,33 vP 37.002 GAP J9.5) AZP 89.57 TAL ]76.81 TAP 79.17 RCA 89.66 APO 151.64 vZ 35.Z51

GP -2.B? ZAL 87,49 ZAP ]74.4] ETS 930.04 ZAE J33.D5 ETE ]87,]] ZAC 80.77 ETC 259.58 CLP-175.ZO

0LA -9.97 RAL |5].74 RAO 6567.7 VEL |1.784 PTM 2.08 v_P 8.639 OPA IJ.J? RAP J54.J2 ECC J.2875

L-Z TIN( ZNJ LAT ZNJ LONG |NJ R? 45C |NJ A2NT_ IN] TIME PC' CST TIM IN] 2 LA7 IN] Z L_G

]8_8,1fl -9.94 _0.65 9.7_ ]]6.63 ? 0 58 IZ68.2 -6.28 J5.86

514],|0 Z_,Z7 Z_9,_ _3,87 7_.78 Z? _ 38 4541.| _5,20 Z21,09

16Z1,62 -|0.9_ |.9? 9,ZZ 11T.99 8 13 ]6 102].6 -?.13 555.Zr

486Z.87 Z6.98 Z08.58 15,56 7_,4] ]8 43 ]5 4Z6Z.9 24.]Z Z00,]1

144Z,96 -13.63 34_.84 7.65 ]Z}.66 9 ? Z| 843.0 -9.3A J40._6

461A,Z9 29.34 188.5Z 12.57 71,61 19 58 53 4014._ Z6.54 1_0.45

M[D-COUR$[ _xECUT|ON ACCURACY (_RBJT DETERNINATI_ ACCURACY

SGT 5210.4 SGR 4Z].B $G9 ]19,9 ST Z387.5 SR 5Z6.0 SS 58_.8

RRT .1385 RRF .1919 RTF .8720 CRT -,9697 CRS ,8965 CST -.9754

SGB 5ZZ7.5 RZ9 .0105 RI3 .8721 LSA 247_.0 NSA 147.? SSA Z?.|

SGI 52|0.8 SG2 4|7.7 THA .65 ELI Z408.) EL2 79.0 ALr 17Z.45

LAUNCH DATE MAY 26 1964 FLIGHT T|I4E 176.00 ARR]VAL 0ATE NOV 18 1964

HELIOCENTRIC CC_MIC

RL 151.56 LAL -.O0

RP XO7.51 LAP 9.Z8

RC 189,780 GL -19.89

PLAI_T(XENTRJC CC_IJC

C9 ]_,_45 VHL 4.Z?J

LNCH AZNTH LN{H T|I4(:

90.00 6 _A 99

90.00 J6 0 49

]DO.D0 B ]0 ZZ

JO0.OO J7 27 A8

110.O0 9 5 _Z

]10.00 18 48 4?

OZFFERENTIAL (GRRECT|ONS

roEo/,8_l_ TRA .6676 rC9-5.Z985 BAU 1.2996

RO( ,24_4 RRA ,192_ RE9 -,Z294 r_u .OZO|0

FOE -.5568 rRA .5892 fC9 -.9557 8SP |6_60

8DE X.8677 BRA .6806 8C5 5.9039 F5P -979

O[STANC[ 5ZZ,04Z

LOL 244.78 VL 25.46| GAL 1.76 AZL 95.Z7 HCA Z65.61 SP4A 120.9! ECC .ZGJA0 ]NC 3.2731 vJ Z9.397

LOP 150,98 VP 96.956 GAP 13.89 AZP 89.75 TAL ]75.02 TAP 60.62 RCA 88.86 APO 151.76 vZ 55.247

GP -2.78 ZAL 85.98 ZAP 175.08 ETS 926.40 ZAE J99,1_ ETE 182.02 ZAC 81.36 ETC 259.17 CLP-175,95

OL_ -1J.J9 RAL 1_,46 RAO 6_7.7 YEL JJ,816 PTH _.09 vHP 8.828 OPA 10,97 RAP 156.55 ECC I._005

L-_ TJMtE ]NJ LAT JNJ LONG JR] RT ASC JNJ AZMTH JNJ T|M[ PC) CST TiN ]NJ 2 LAT JNJ 2 LONG

1857,96 -9.0J J8,89 |4.JJ 1_6.96 ? 25 J7 1Z38.0 -5.32 ]2.]5

5191.50 Z6.0J ZgZ.66 ]8.8] ?_.39 ]7 27 2] 459J.3 24.15 224.4_

]59_.6,8 -J0,06 ,9_ 13.96 118.90 B 96 56 999.7 -6.20 353.7J

491J.01 27.J6 211.75 18.59 77,0l ]8 49 99 4311.0 ?5.]0 ?O_.5_

1419.88 -lZ.80 34_.S? 11.94 1_1.97 9 29 3_ 8J9.9 -8.4_ 399.J3

4857._8 30,Z3 191.57 |?.80 79.22 Z0 6 24 4057,6 27.63 183.34

NI0-CCIL_R_E EXECUTION AECURACr C_BIT OETERNINATION ACCuRACr

SGf 5_43.1 SGR 425.7 SG3 117.8 ST 2502.3 SR 333.6 $$ 598.5

RRr .1058 RRF .1010 RTF ,8775 CRT -.9603 CR$ ,8888 CSr -.9798

SGB §260.2 RZ5 .0076 R19 .8T75 LSA 2590.0 NSA 1_8.4 SSA ?5.B

SG| 5Z43.5 SGZ 421,3 THA ,49 ELI Z52_.7 ELZ 92.3 ALF 172.69

LAUNCH DATE NAY 26 ]964

HELIC_ENTRIC CONIC

R_ 151,_8 LAL -.DO

RP ]07._3 LAP 9.)l

R( |91.520 GL -19.53

PLAN(rOCENrRIC CONIC

C5 19,737 VHL 4.586

LNCH AZNTH LNCH TII_

90,00 T 19 7

90.00 16 6 J

lOO.OO 8 94 8

100,00 17 33 ai

110.00 9 28 6

1]0.00 18 56 1Z

FLJGHT TIRE I78,D0

LC_. ZA4 ,78 VL

LOP ]}3.69 vP

GP -Z. 70 ZdL

01STANCE 527.A5J

25,AD1 GAL 2.44 AZL 99.3] _CA 268.85 3NA

58.9|] GAP ]4,_8 AZP 89.9_ 7AL |79._3 TAP

79.76 ZAP ]75.?| ETS 321.64 ZAE 139.Z0 ErE

0LA o17.34 RAL 159.]8 RAG 6567.8 VEL 11.858 PTH Z.J0 VHP

L-1 TIMIIE IN] LAT IN] LONG [NJ RT ASC [NJ AZNTH JNJ T_ME

1811.79 -8.Z0 17.40 18.64 ZlT,ZO _ 49 18

_Z42.57 Z6.66 Z$6.Z5 Z3.92 80.08 17 33 _5

1569,76 -9.28 959,02 18,06 118.54 9 0 1?

4959.89 Z7.86 Z]5.Z| 75.67 78.71 18 56 Z]

1400.79 -IZ,I| 944.5Z 16.58 ]ZZ.Zl 9 51 Z7

4701.62 31.05 194,74 _Z.81 74.93 20 ]4 3A

DIFFERENTIAL CC_RECTIONS

TOE-I,96?8 TRA .930_ TC9-9.0994 BAU 1.2969

ROE .2577 RRA .1390 RE9 -.Z057 FAU °01879

FOE -.5640 FRA .62_O FC3 -.8428 BSP 1661!

80E 1.9846 8RA ,941| _9 5,0AZ6 FSP -571

LAUNCH DATE MAY 28 1964

HELIC_ENTRIC CONIC

NI0-COURS_E: ExECuTION ACCURACY

SGT 9262.3 SGR 4ZA.8 SG3 115.4

RRT .079Z Rglr .O?O9 RTF .8820

SGB 5279.4 R29 .00_ R13 .8820

SG! 5Z6Z.3 SG2 A23.7 THA .34

FLIGHT TIN_ 180.00

DISTANCE 532.811

ARRIVAL CATE NOV ?0 1964

IJ9.99 ECC .76656 |NC 5,5J18 vJ 29.597

82.08 RCA 88.03 aPO 152.9A V2 35.Z42

181.94 ZAC 8],_4 ET( _58.79 CLP-|76.66

9.037 OPA 9,55 RAP 158.97 ECC 1,5166

PO CST T|M [NJ 2 LAT |NJ Z LONG

1211.8 -4.49 10.68

4642.6 ZS.OZ _Z?.97

969,8 -5.40 55Z.59

4559.8 26.02 206.89

800.7 -?.77 538.11

4101.6 28.67 186.55

CIR_IT 0_TERM[NATIC)N ACCURACY

ST 260].0 SR 541.3 $S 607.7

CRT -.9507 CRS .8809 CST -.9851

LSA 2688.A _SA 151.0 SSA Z*.5

EL] Z6Z].Z ELZ 105.1 ALF 17Z.88

ARRIVAL GATE NOV ZZ 1964

RL 151,56 LAL -._ LOt. Z44.78 VE

RP 107.5A _AP 9.39 LOP 196.88 vP

RC 199.241 GL -J9.0_ GP -Z.89 ZAL

PLAN(TOCENT_JC CONIC

C_ ZO.A74 VHL 4.5Z9

LNCH AZNTH

90.00

90,00

JOO.DO

100.00

llO.OO

lID.DO

OIFF[R[NT|AL

10£-_.0909 TRA 1.Z038

RO¢ ._?18 RRA .|44|

rOE -.5799 FRA .66/7

80[ Z.1085 IBRA I.ZIZ4

25,343 GAL 3.16 AZL

36,B_3 GAP 14.69 AZP

76,02 ZAP 176.30 ETS

95.35 I'_CA Z?Z.09 SNA 119.66 ECC .27179 ]NC 3.5_05 v] Z9.397

_.IZ TAL 171,46 TAP 83.56 RCA 87.14 APO 15Z.19 v2 35.257

_15.Z7 ZAE 133.Z6 ETE 181.86 ZAC 8Z.53 ETC ?58,4_ CLP-177.59

OLA -J9.4J RAL J62,86 RAO 6367.8 VEL 11.910 PY_ 2.17 VHP 9.262 DPA _.69 RAP ]6].36 ECC ].5369

LNCH TIN_ L-I T]N_ /NJ LAT IN] LONG _NJ RT A$C IN] AZNTH IN] TIRE PC' CST TJN IN] 2 LAT IN] 2 LONG

7 42 59 J79_,07 -?.32 J6.|8 Z3.30 517.38 B JZ 50 ]]gD.J -_.79 9.46

]6 |] 9| _293.9J 27.2J 239.91 29,J7 81.83 J? 99 A5 469).9 25.80 25J.55

8 _7 19 1550.25 -8,85 3f17.92 22.70 118.73 9 ?3 9 950.5 -A.?4 55J.5J

J7 39 92 5008.95 ?8.47 218.73 ?8,95 80,47 ]9 9 ZI 4409.D _6.B6 210.30

9 a9 48 1385.88 -11.57 34).70 20.95 122.39 10 JZ 9A ?85.9 -?,71 35?.5?

19 3 93 4?48,09 31.79 197.99 78.17 ?6.?? ?0 ?? 59 4/46.1 29.64 189.45

CC_R£CTION8 NI0-COI_M[ [_CuTZON ACCURACr CRS[T 0£_ERN/NA rlc_ ACCURACr

TC3-4,7487 8AU ].300? SGT 5_85.1 SC_ 425.0 $G3 113.Z ST 7697.1 SR 348,7 $S 6/6.B

RC3 -,1817 rAU ,01749 RRT .0398 RRF" .0392 RTF .88?8 CRT -.9416 CR$ .8?49 csr -.9860

rC3 -.739? 8SP 18733 SG_ _$0Z._ RZ3 .005? RI_ .8878 LSA Z779.4 NSA 154./ $SA Z?.8

8C3 4.75ZJ FSP -366 SGJ 5Z85.2 SGZ 4?4.7 THA .]8 ELI ??12.1CL? I]6.6 4LF 175.05

?]99



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964_

2_o4

LAUNCH OATE MAY 26 1964 FLIGHT TIt_. 182,00 ARRIVAL DATE NOV 24 J964

HELIOCgNTR|C CONIC 0IST,mCE 538,113

RL |51,56 LAL -.O0 LOL 244,78 VL 25°285 GAL 3,91 AZL 93,39 HCA 275,34 5MA 119,35 £CC ,27773 I_ 3.3891 Vl 29.397

RP 107.56 LAP 3.37 LCP /.60.13 VP 36.820 GAP 1§.12 AZP gO._ TAL 169.70 TAP 85.04 RCA 86.20 APE) 152.50 V2 35.231

RC J94.941 GL -18.54 GP -2.56 ZAL 72.37 ZAP 176.82 ETS 306.6J ZAE J33.32 ETE 18! .78 ZAC 83.J? ETC 258.08 CLP-JT_.JZ

PLANE TOCENTR ZC CONf C

C3 21.988 VHL 4.689 QLA -14.39 RAL 166.48 RAO 6567.9 V_L `11.974 PTH 2.J3 VHP 9.504 0PA 7.8l RAP J63.74 ECC I .3619

LNO'I AZNTH LNO'I TIME L-| TIME `1NJ LAT JNJ LONG `1NJ RT A,_ JNJ AZNTH JNJ T,[ME PO CST T`1M INJ 2 LAT JNJ 2 LONG

gO'.O0 8 6 5 1773..J5 -6.99 15.20 28.06 `1`17.5`1 8 35 39 1173.1 -3.25 8.52

90.00 16 17 20 5345.14 27.65 243,60 34.53 83,63 17 46 Z5 4745,1 26.48 235.12

100.00 9 19 45 1535,49 -8,16 357,113 27,43 1|8,86 9 45 _ 935,5 -4.25 350.49

100,00 17 46 ZI 5058°03 _8,97 LP'Z_,_9 34,34 82,28 19 10 39 4458,0 27,60 213.76

110.00 10 JO 48 1375.r_ -11.19 343.`14 25.61 1Z2.51 `10 33 43 775.6 -6.82 336.77

110.00 19 J| 48 479(_1.68 3_.44 _Ol.31 33.66 18.58 _ 31 38 4190.7 _0.53 192.6J

OIFFERENTIAL CCRf_CT.ICI_ iwjo-r,_s_ EXECUT`1CIN ACCURACY ORBIT OETERMINA T`10N ACCURACY

T02-_,2_|6 TRA 1,4858 TC3-4,4394 gAU `1,30_ $GT 53`1`1,8 5(,R 424,4 $G3 11,1,1 ST 2775,0 SR 355,9 55 625,4
ROE ,2876 /eRA ,1477 RC3 -,1577 FALl ,016_ RRT ,DO50 RRF ,0056 RTT: ,8944 CRT -,9336 CRS ,8707 CST -,9884

FOE -.5843 I:'RA .C_J96 FC3 -.6451 6SP 16991 ,f_ 5528.1 1_3 .00|1 RJ3 .8944 LSA 2.862.4 M$A 157.3 SSA 21.3

BOE Z.2401 8RA I .493t (3(:3 4.44L;_"Z FSP -_o_ $G| 531J.8 54;2 424.4 THA .02 ELI 2794.8 EL2 126.6 ALF 173.16

t.AUNO4 DATE HAY Z6 1964 FLIGHT TIME 184.00 ARRIVAL. DATE NOV 26 1964

PIEL IOCENTR.[C CCN,[ C

RL 151,56 LAL -,00
RP 1[}7,58 LAP 3°3,9

RC |96,621 GL -17,94

PLAME TOCI_ITR| C CONIC

C3 23.817 VHt. 4.880

.LNO'f AZNTH L.NCH TZME
90.00 8 _8 J4

90.00 16 _3 2_

100.00 9 41 15
100.00 17 53 6

l l0,00 10 30 56

110,00 19 ,19 54

0I ST.4NCE 543.35J

LCI. Z44.78 VL ZS._P'Z9 GAL 4.69 AZL 93.43 HC4 278.58 5MA 119.05 ECC .28424 J1_ 3.4282

LOP J63.38 VP 36.775 GAP |5.59 AZP 90,51 TAL 167.96 TAP 86.54 RCA 85.21 APO 152.89

GP -2.50 Z/u.. 68.84 ZAP 177.25 I:'T$ 294.86 2/_ 133._ [TE 181.71 2AC 83.71 ETC 257.76

OLA -`15,E7 RAL J?0,02 RAO 6568,0 VEL `12,0_0 PTH E,J5 VHP 9,765 OPA 6,91 RAP J66,10

L-| TINE INJ LAT JNJ _ |NJ RT 45( INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT
J76| .25 -'6.6_ `14.53 32.89 1`17.60 8 51 35 1161.3 -2.87

5_95.93 27,9_ 247._ _9.95 85.45 17 53 L_ 4795.9 _7.O5

J525.67 -7.84 356.55 _,2.23 118.94 10 6 41 9_5.7 -3.92

5106,,75 29,_6 2_5,86 38,_0 84.12 19 18 13 4506,7 28,24
1370.O2 -IO.99 342.84 ]10.33 122,57 10 53 46 770.0 -6.61

4835,16 3_,_J _04,66 39,_3 80,49 _/ 40 30 4235,2 31,33
OIFFERENTIAL COSEC TIGNS

TOE-Z,34_ TRA 1,79J0 TC_-4,096| 8_uJ J ,3050

R_E ,3054 J_A ,14_ RC3 -.J:.345 FAU .01_`18

FOE -.59_3 FRA ,7418 FC_, -,5518 _SP J7064
BOE 2.3666 BRA 1.197_ _ 4,09_3 F.SP -3(o0

MID-COURS_ EXECUTION ACOJRACY

.%T 5322.2 _ 423.1 .T_3 108.9
RRT -.0292 F_W -.0264 RIlr ,8999

5339.0 R_3 -.0000 R13 -.8999
_GJ 5322.2 S.G2 4L;_.9 THA 179.87

VI 29.397

V2 35 ._24

CLP-172_,85

ECC 1.39_
J'NJ _ LONG

7.85

2_. 73

349.9_

217,2_

336,48

195,83

OR_ T DE TERRZ N4 TZON ACCURACY

ST _834.3 SR 362.7 S5 629,7

CRT -,9257 CR$ .8660 CST -.9902

LSA _9_1,4 H$A 161.6 554 19,9

ELI 2854.Z EL2 136.2 ALF 173._3

LAUNCH DATE MAY 26 1964 FL-|GHT TZE |86,00 ARRIV4L CA T_ NOV 28 ]964

PIEL ICX_ENTRZ C CON|C

RL 15J.56 LAL. -,00

RP 107.61 LAP 3,39

RC 198.278 GL "17.29

PLANE TOCENTR[ C CONIC

C3 26,009 VHL 5.[00

LNCH AZMTH LNC_ T[ME

90.00 8 49 16
_O.00 16 29 5(3

IO0.00 10 1

1(30.00 18 O 6

110.00 10 _0 5

110.00 19 28 tO

01FFE_MENT [AL CCRR[C T ION_

TOE-_.4740 TRA 2.1123 TC3-3.741_ gAU 1._O|6

ROlE .3250 RRA .1500 RE3 -.|`126 FAU .01401
FOE _.6007 FRA ,7856 FC3 -,4664 8SP 17130

E_ 2.4953 _RA 2,1176 8C3 3,7432 FSP -354

0ZST4NCE 548.515

L-OL 244,78 VL 25,174 GAL 5,52 AZL 93,47HCA 281,82 5NA

L-CP ;66.62 VP 36,7]0 GAP `16,08 AZP 90,71 TAL- 166;24 TAP

GP -2.45 ZAL 65,45 ZAP 177,52 ETS 279,62 2AE 133,42 ETE

1J8.75 ECC .29137 INC 3.4679 v! 29.397

88.06 RCA 84.15 APO 153.35 vz 35.217

181,64 ZAC 84.30 ETC 257.47 CLP-179.5_

0L_ -16.05 RAL 173.46 RAO 6568.1 VEL 12.140 PTH 2.18 VHP 10.048 0PA 5.99 RAP 168.45 ECC 1.4280

L-I TIME INJ LAT `1NJ LONG `1NJ RT ASC `1NJ AZ_4TH ZNJ ?`1ME PO CST TIM INJ 2 LA T ]NJ 2 LONG
1754.5_ -6.40 14.15 37.15 117.64 9 18 30 1154.5 -2,65 7.48

5445,_ 28,L:_ 250,92 45,40 87,26 J8 0 36 4846,0 27,52 24_.32

1520.92 -7.68 356._ 37.06 118.98 10 27 1 920.9 -3.76 349.69

5154,83 .29.64 229,41 45,31 85.96 19 26 l 4554,8 28.77 220.71

1_69.23 -10,96 342,80 35,08 122,58 11 12 55 769.2 -6,58 336,44

4879.28 33,44 208.03 44,85 82,44 20 49 _(3 4279.3 32.03 199.08
MIO-_SE E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

r:_,T 5328.0 SGR 4_1.0 S(,3 106.7 ST 2878.8 _R 368.9 55 632.9

RRT -.0639 _ -.0590 RTF .9056 CRT -.9185 CR$ .8621 f$T -,9917
$_ 5344,6 R_3 .0008 R`13 -,g056 LSA 2965,9 MSA 165,8 $SA 18.6

,_,,J 5328.`1 S(,2 4_.'I THA 179.71 EL-I ?.898.7 EL_ 144.8 ALF 173.27

..AUNCH (3ATE NAY 26 1964 FLIGHT TIME 188,00 ARRIVAL CATE NOV _W] 1964

P_EL-fC_ENTRIC CONIC

RL 151,56 LAL -,00

RP `107,63 LAP 3.39

RC 199,9J4 GL -16._9

PLANE TOCENTRI C CONIC
C3 28,617 VHL 5,_49

AL_4"_ LNC.M TIME

_.00 9 9 3

90.00 16 36 3O

JO0,O0 J0 20 53

lO0.O0 18 7 2O

J10.00 JJ 8 9

llO.O0 19 _6 34

0ISTANCE 553.593

L-Q. 244,78 Vl. 25.1J9 GAL 6°40 AZL 93,5,1 HC4 _5,06 5t44

LOP J69.81 VP _k5.6_5 GAP `16.62 A21° 9_.9J TAt. 164,54 TAP

g,P -2,40 ZAL 62.2O ZAP 177.58 ET$ _6_.04 ZA_ 133,45 ETE

1J8,46 ECC .299J8 IN(. 3.5087 VJ 29.397
89,60 R(A 83,02 APO 153.90 vz 35,209

18J,57 2AC 84.89 ETC 257,19 CLP J79.67

0LA -16,73 RAL 176,77 R_ 656_,1 V1E_ `12.247 PTH 2,2O VHP 10,555 DP_ 5.06

L-I TIME |NJ L_T INJ _ INJ RT ASC `1NJ AZMTH `1NJ T`1NE PC) CST T`1M

`1753,07 -6.36 14,07 4_,62 117,65 9 38 16 1153,1
5494.98 _._ 254._W3 50.86 89.05 `18 8 5 4895.0

1521.25 -7.69 356._0 4J.90 1|8,97 10 46 14 92J.2

5_02.03 _9.82 232.90 50.81 87.80 19 34 2 4602.0

1373.J8 -JJ.JO 343.01 39.84 122.54 JJ 3J 2 773.2

4922.86 _3.78 211,39 50.50 84.40 20 58 36 4322.9

DIFFERENTIAL CCRRECT IO_1_

T02-2.6049 TR_ 2.4521 TC3-3.38L_'Z 8_U 1 .L:_J.45
ROE .3463 RR_ .148E RC3"-.09"Z_ F,4gJ .01_8

FOE -.EI93 FRA .8315 FC3 -.3897 _ 17J85
2.6278 8RA 2.45_ BC3 3.3835 FSP -348

MIO.-COU_,_E E_ECUTION ACCURACY

SGT 5329.1 SGR 418,2 5_3 104.6

RRT -._ t_ -.0oJ_`1 RTF .9`1J1

5345.5 R_3 .0008 RJ3 -.9JJ1

S_J 5329,3 £v_ 416,1 THA J79.55

RAP 170.77 ECC 1.4710

INJ 2.LAT INJ 2 LONG
-2.61 7.39

27.87 245.86

-3.77 349.71

29.19 224.16
-6,73 336.65

32,63 202.34

CRBIT OET£R_41N_TICN ACCURACY

ST _9`10.8 SR 374.3 SS 635.0

ERr -.9J2! CR$ .8588 CST -.9929

L-$A _997,8 MSA 169.9 SSA 17.4

EL1 29_0,8 EL_ 152.4 ALF 173._9

Z'ZO0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964,

LAUNCH 0ATE MAy Z6 196A FLIGHT TImE I_D.DD ARRIVAL OAT[ O, _ Z 19_4

_£LIOCENTliC CONIC

RL 151._6 LAL -.O0

RP Z0?.6Q cAP _.37

RC 201,516 Gk -15.67

PLAN_...TOCENTRJC CONIC

C$ 51.70t VHL 5.651

LNCH AZNTH LNCH TIIq[

90.00 9 27 29

eO.O0 16 43 Z4

JOO.OO 10 3# A9

lO0.O0 16 IA 45

110,00 11 2_ 5

llO.O0 19 45 I

0IFF£RENTIAL CCNR[CTIONS

TDE-Z.729D TRA 2.bl77 TC3o3.0247 BAU 1.2826

gO{ .5695 RRA ,|443 RC3 -,0745 FAU .01166

FOE -,6139 FRA .6822 FC_ -.3169 BSP I?OS3

8OE 2.7507 BRA 2,8Z/4 BC3 3.0296 FSP -338

01SrANCE 956.570

LOA. 244,76 YL ZS.066 5AL 7.32 AZL 99.59 HCA 28B.)0 SNA 116,]_ £CC .30777 ]NC a.5306 vl 29.397

LOP 173./I VP 56.640 GAP |?,20 _ZP _|,12 TAL /62,86 TAP 9_,]6 RCA 61.61 APO 154.55 v_ 3_.200

GP -Z,55 ZAL 59.1Z ZAP |77.41 [TS _44.97 ZA£ 1_).46 [TE 181.51 ZAC 85.J8 CTC Z56.95 CLP 176,9Z

0LA -|?.52 RAL 179.95 RAO 6566.5 V[L J2.579 PTH 2.15 VHP 10.669 OPA 4.11 RAP 175.07 £CC 1.5218

L-; T|_E IN/ LAT [NJ LONG JNJ RT AsC IN/ AZHTH [NJ TIN] PC) CST TIN JNJ Z LAT IN/ Z L_G

1796.74 -6.47 14.27 47.47 117,63 9 96 46 1156.7 -2,72 7,60

5542.76 Z6.31 156,00 96.29 90.60 16 18 47 494Z,6 28.1Z 249.3A

1926.97 -7.87 556.60 46.71 I|8.93 I1 4 ]6 926.6 -3.95 350.00

5248.16 29.89 296.5_ 96.29 _9.60 19 42 14 4646.2 29.51 22?.55

1581.79 -11.41 545.46 44,56 121,44 11 46 4 761.7 -?.05 537.10

4965,79 54.01 Z|4.?l 56.|2 66.35 21 7 47 4565.7 35.15 Z05._8

MI0-CCURS[ EII[CuT|CIq ACCURACY ORBIT OET[RN|NATION ACCURACY

5GT 33Z|,Z $GR 414.6 $63 JOZ.A ST 2917.9 SR 576,6 S$ 654.8

RRT -.13]_ Rtlff -.|137 RTF .9168 CRT -,9055 CRS .6_46 CST -.9959

$68 _337,_ R23 .0006 R19 -.9168 LSA 5005.0 NSA 174.4 $SA 16.4

$GI 93Z|.fl 6G2 410.6 ?HA ]79.40 £L] 2936,1 [L2 159,_ ALF 173.28

LAUNCH DATE MAY 26 J96A FLJ_T TJNE |92o_ ARRIVAL DATE DEC 4 JgG4

HELICK:ENTR/C CON|C

RL J91.56 LAL -,00

RP 107.69 LAP 5.54

RC 205./20 GL -19./2

PLAN(TOCEN?R_C CONIC

C3 59.566 VHk 9.64?

LNCH AZMT_ LP*q(,_ ?_M[

90.00 9 44 3/

90.00 16 90 32

100.00 I0 99 24

100.00 18 22 21

/JO._O /J AO 43

liO.O0 19 53 31

01FF[RENT|AL C(_LI_CTIONS

T0£-Z.8996 TRA 3.2006 1C3-Z.6804 6AU !.1676

ROE .5938 RRA .1561RC9 -,0587 FAU ,01094

rOE -.62AB FRA .934J FC3 -.298D BSP 170J0

BOE 2.882? 6RA $.E036 6C5 Z.6610 FSP -550

01STANCE $63,429

LOL 244,76 VL 25.014 GAL 6,30 AZL 93.9_ HCA 261.$9 SXA |17,91 £CC .3172! ZNC 5.594! v! 29.59?

LOP 176.33 vP 36.596 GAP 17.84 AZP 91.3_ TAL JEI.ZZ TAP 92.76 RCA 60.5, APO 155.51 VZ 55.19|

GP -2.51ZAL 56.Z0 ZAP 177,04 EY$ 23_,_4 2AF 13_.46 _TF |_I.a_ ZAC _6.07 FTC Z_6.73 CLP 17_.1_

OLA -17.81 RAL 181.96 RA0 6966.4 VEL IZ._19 PTH Z.ZT VHP 11.095 OPA 3.16 RAP 175.35 ECC 1.5820

L-_ TJN_ JNJ LAY JNJ L(_G |NJ R? AS_ _NJ A2NTH |NJ T_N_ PC) CS? TIN IN/ 2 LAY JNJ 2 LC_NG

176_.44 -6,79 14.77 5Z.27 |I?.97 10 19 $7 116§.4 -_.00 6.09

5966.10 26.2Z Z_1.38 6/._e 9z.30 18 89 _l _969.1 2e.zs 25z.?E

1938.73 -8.ZO 351,|7 §|.48 116.69 11 21 l 936.? -4.29 350.56

5293.0A 19.86 299.67 61.72 91.35 19 90 94 4695.0 Z9,75 ZSO.8Y

1364o74 -1J.86 344./6 49.17 12_._9 ]2 _ 56 794,7 -7.54 537,79

5007.80 34,19 217.99 61.?0 88.29 21 16 99 AA0?.B 55.55 Z06.80

NI0-COU_$[ EXECu?JCIN ACCURACY ORBIT _[TER_INATION ACCURAC_

$GT _3/2.6 6GR 410,5 $63 100.4 ST 29_9,4 SR 381.? SS 635.6

RRT -,1693 RRlr -.I_?l RTF .9226 CRT -.9000 CRS ,852Z CST -,994B

$68 9328.4 R_3 .DODI RJ3 -.9228 LSA 3006.8 _$A J77,9 $$A J5.5

SGI 3913,0 $62 404.4 THA 179.25 ELI Z939.6 £L2 165.3 *LF 17_.27

LAUNCH 0ATE _AY 16 1964 FLIGHT TIM] 194.(30 ARR|VAL DATE OEC 6 1964

HELI C_ENTR]C C(_41C

RL ]5Jo56 LAL -,DO LC_L 24A.78 VL

RP 107.72 LAP 3.50 LOP 179.39 VP

RC 204.669 GL -14.57 GP -2.27 ZAL

PLANE T_ENTR|_ CONIC

C3 59.666 VHL G.5OO

_NCH AZNTH L_CH TZ_E

90.00 I0 0 6

90.00 16 5? 5Z

lO0.00 lI /0 56

IO0.O0 16 50 5

|lOoOO II 55 9

liD.DO 2_ 2 o

DIFFERENTIAL CO_RECT|ON$

YOE-2.9931 TRA 3._23 _C3-2.3567 _AU /._906

ROE .4199 RRA .1265 RC5 -.0491FAU .00990

FOE o.6360 FRA .9B92 FC3 -,Z07Z BSP 1706|

gO£ 5.0224 _RA 3.6046 BC3 2.597; rSP -325

OISTANCE 566.146

Z4.969 GAL 9,39 AZL 99.64 HC_ 29A.77 SNA 117.64 ECC .32762 INC 3.6396 vI 29.397

36._92 GAP 16.52 AZP 91._3 TAL 159,6Z TAP 94.59 RCA 79.10 &PO 156.16 v2 55,]8I

53.43 ZAP 1t_.52 ETS 220.15 ZAE 193,A3 ETE 161.39 ZAC 66.65 ETC 2_6.95 ELF |??._?

0LA -16.2| RAL 1_5.65 RA0 6968.5 VEL 12.691PTH 2.91VHP 11,456 0PA 2,20 RAP 177.61 ECC 1.6531

L-I TINI[ _NJ LAT IN/ LONG |NJ RT A$C IN/ AZN?H JNJ TIME P_ CST TIN IN/ 2 LAT IN/ Z LONG

17?6.9A -?.l? I5.53 9.7.00 11?.47 10 29 45 1176.9 -5.44 8.84

9639.64 26.04 264.64 66.94 94.13 16 51 46 5033.8 28.52 255.99

/951.47 -8.66 357.99 _6.18 II8.72 JI 38 27 991.9 -4.79 351.38

9956.55 29.79 24Z.90 67.06 93.03 19 39 0 4756.9 29.66 254.09

JA//,68 -/2._J _A9,|3 9_.90 /12.07 J2 ]6 4I 6|/,9 -6oi6 _IB,?0

_046.90 34.I8 ZEI.ZO 67.2/ 90.19 2I 26 6 4446.9 53.83 211.97

NIO-COUR$[ EXECUT|_I ACCURACY C_BIT 0ET[RgINATION ACCURACY

SG? 9303.J $GR 409.9 $63 98.4 ST 2913.6 SR 393.? $$ 63_.9

RRT -._O64 RR1 r -.1924 RTF .9290 CRT -.6994 CRS .8907 CST -.9955

569 9316.6 R29 -,0004 R/9 -.9290 L_A 9001.? NSA 160.4 SSA 14.6

561 9303.8 SGZ 396.7 THA 179.09 ELI 2933.6 £12 I69.7 ALF 175.25

LAUNCH DATE NAY 26 J96A FL|G_? _II_R[ 196.00 ARRIVAL DATE DEC B 1964

HEL/OCENTR|C CONIC

RL 1_1.56 LAL -._

RP 107.73 LAP 3.26

RC 206,236 GL -J3.62

PLAPA_T(3_ENTR_C C_N|C

C5 4A.793 VHL 6.693

LNCH AZNYH LN_H TIME

90.00 10 14 14

90.00 I? 3 21

IO0.O0 I1 24 24

IO0.OO 18' 37 51

110.00 lZ 6 ZO

/IO.OO ZO 10 25

OIFFERENT/AL CC_RECTIONS

TD_-_.J34J TRA 4.0_96 TC3-Z.O�O3 BAU /.Z_SJ

RO[ .447_ RRA .1179 Re3 -.0337 FAU .00849

FOE -.6491FRA 1o0462 FC3 -,1634 BSP I7084

BO£ 5.1659 BRA 4.05/5 B(3 2.0508 rSP -3Z0

0ISTANC[ 97_.TDZ

LOt. 244.?P VL 2A.914 GAL 10.47 AZL 93.69 PR_ 296.00 _NA 117.36 ECC .9}91I |NO 3.667_ vI 29.397

LOP 181.83 VP 35.506 GAP 19.28 AZP 91.78 TAL 1fle,OY TAP 96.07 RCA 71.56 APO 197.19 VZ 55.171

GP -2.ZA ZAL 30.87 ZAP J7_,90 ITS _|Z.Z6 ZAE 133,39 ETE J8|.33 ZAC 87.22 ETC 296.36 CLP /76.56

DLA -18._3 RAL 186,56 RA0 63_,? V[L IZ.8_O PTH 2.39 VHP 11.897 OPA 1.24 RAP 179,64 ECC 1.7372

L-] ?|NIl _NJ LAY |NJ LONG IN/ RT A6C _NJ AZNTH JNJ TEl, q[ PO CST TIN _NJ 2 LAT _NJ 2 LONG

1796.96 -?.74 /6.59 61.63 117.3Z 10 44 II 119T.0 -4.01 9.B5

9676.86 27.79 267.77 72.12 95,67 18 39 56 9076.9 26,26 299.14

IS?O.9| -9.31 359.07 60.79 118.54 11 90 35 9?0,5 -9.42 552.45

9378.94 19,96 246.00 72._0 94,67 Z0 7 30 4??6.5 29.69 137.22

1432,87 -13.27 346,28 98.A9 J_1o9_ JZ 3_ /3 852.9 -6.9? 339,B2

9088.99 54./3 224.33 71.8_ 9_.O4 21 59 14 4466.9 54.04 2|9.09

NI0-CO¢IMSE [XI[CUTI_N ACCURACY CIR�|T 0ETERMZNATIO_N ACCURACY

$GT 3_88.6 9GR 4150.0 6G3 96.3 ST 289?.6 SR 38A.5 98 6AO.*

RRT -.144| RIRI r -,2_63 RTr .9993 CRT -.8913 CR$ ._1_96 CST -.9962

SGB S)03.? R_) -.OOJ_ R|) -.93_) LSA 2986,9 NSA J62.9 SSA 13.6

6GJ 5169.5 SGZ 967.9 THA 176.94 ELI 2918.0 EL2 175,0 ALF 175.23

220|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19645

LJUNCH CATE MAY 26 1964 FLIGHT TIME J99.00 ARRIVAL CATE CE£ JO J964

_ELIOCENTRIC CONIC CI$TANCE 577.056

RL 15|.§6 LAL -.00 LOL 244,78 VL 24.965 GAL |J.67 &ZL 93.74 MCA ]01.23 SMA |IT.IT ECC .35|94 |NC 3,7384 v] 29,397

RP ]07.78 LAP 3.20 LOP |B6,_7 YP 56.465 GAP 20.|J AZP 91.94 TAL 156.57 TAP 97.80 RCA 75.92 APO J58.51 V2 35.J60

RE 207.762 GL -]2.87 GP -2.20 ZAL 48.47 ZAP 175,20 ET5 Z06.39 ZAE 153.31 ETE IB|.77 ?AC 87.79 ETC 256.21 CLP 175,73

_LANETOCENTRJC CONIC

C} 50.836 VHL 7,I30 CLA -18.77 RAL |91,10 RAG 6568.9 ¥EL 13.I22 PTH 2.40 VHP J_,584 CPA .28 RAP 182.04 ECC 1.8366

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| Rr ASC IN| AZNTM IN| TIME

90.00 I0 26 52 18J9.I6 -8.45 |7.97 66.16 117,13 10 57 12

90.00 17 12 57 5718.00 27,48 270.7A 77.17 97.J_ 18 a0 15

lO0.O0 |1 36 48 1593.50 -10.05 ,37 65.30 118.50 12 3 22

100.00 18 45 42 5418.99 29.50 248.98 77.41 96,7_ 20 16 1

|IO.O0 12 20 15 1A57.36 -I4.14 347.64 62.90 J_J.4_ 12 A4 _2

_J_.00 70 J8 A5 5127.80 55.99 227.35 ?7.89 93.83 71 A4 13

CIFFERENTIAL CC_RECTIONS MI0-COURSE EXECUT](_ ACCURACY

TD£-3.5059 TRA 4.4597 TC5-1.7645 BAU 1.2129 SGT 5277.9 SGR 39A,] SG5 9A.6

RCE .4765 RRA .I04J RC3 -.0240 FAU .O0772 RRT -,296I RRF -.270! RTF .942_

FOE -.6685 FRA 1,1018 FC5 -.I314 BSP 17705 SG8 5292.7 R5_ ",0008 RI3 -.9422

8CE 5,5400 8RA 4,4604 BC5 1.7847 FSP -329 SGl 5_79.Z SG_ 377.9 ?HA 178.77

PO CST rim INJ _ LATINJ 2 LONG

|219.2 -4.72 11.|O

5IIB.O 28.J8 262.14

99_.5 -6,19 ]55.70

4818.9 zg.B5 240.2I

857.4 -9.87 541.J4

A527.8 54.J5 7IS.IX

(_BIT 0ETERMINATJON ACCURACY

5T 7890,0 SR 383.8 SS 648.5

CRT -,0898 CR8 .8522 CST -.9969

LSA 2991.1MSA I8J.8 5SA 13.0

EL1 2910.2 EL2 |75.9 ALF 175.24

LAUNCH CATE MAY 76 J964 FLIGHT TIME _00.00 ARRIVAL CATE OEC IZ J964

HELIOCENTRIC CONIC CI$TANCE 59J.174

RL 151,56 LAL -.00 LOL 244,78 VL 24,BJ8 GAL 12.97 AZL 93.79 HCA 304.46 5MA 116.69 ECC .56596 INC 5.7927 V! 29.597

RP JO?.BI LAP 3,I_ LOP J89.]0 VP ]6.&22 GAP ZI.02 ATP 92.I5 TAL I55.I4 TAP 99,60 RCA 74.11 APO I]9.67 V7 55.149

RE 209.266 GL -lT.I_ GP -Z.18 ZAL 46.24 ZAP 174.43 ETS 20J.89 ZAE I33,19 ETE 191.22 ZAC 88.55 ETE 256.09 CLP 174.87

PLANETC_ENTRIC CONIC

C_ 58,007 VHL 7.616 DLA -18.9_ RAL 193,47 RAD 6569,I VEL I3._93 PTH _.45 VHP 12.9_4 DPA -.67 RAP 194,71 ECC 1.9547

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| _ LONG

90.00 IO 38 4 J845.I7 -9.Z_ ]9.3! 70.57 I16,89 II 8 49 1245,2 -5.55 J2.56

90.00 17 20 58 5757.16 ?7.IJ 273.54 82,07 98.A9 18 56 36 5157.2 78.01 76i.99

IOO.O0 11 47 50 1620.D8 -10.90 1.08 69.68 IJS.Ol 12 I4 50 1020.1 -?.07 555.18

JO0.O0 J8 5J 34 5457,49 _8.90 _SI,BO 02.37 97.67 20 24 32 4057.5 29.74 243.08

110.00 1Z 30 56 1484.98 -J5.I2 349.J9 67.24 J_J.03 I? 55 41 885.0 -J0.89 342.65

II0.00 70 26 57 5/65.35 33.79 230.27 83.0_ 95,5A _1 53 2 4565,4 54.18 721.04

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY O_OIT _ETERMINATJON ACCURAC_

r02-5._6_8 rRA 4.9430 TC3-J.5189 BAU I,I780 5GT 5_2.6 5GR _8.J SG3 92,7 ST 2859.7 SR 381.6 SS 655.8

ROE .5066 RRA .OB6B RC_ -.0167 FAU .00667 RRT o.3_49 RRF -.3076 RTF .948_ CRT -._869 CRS .8521 C$T -.9975

FOE -,6843 FRA _.|689 FC3 -.0996 85P 1776_ SG9 fl_66.9 R2_ -.002J RI5 -.9482 LSA 2957.6 MSA 181.9 SSA 17.5

00£ 5._997 BRA 4.9437 BE3 1.5190 FSP -574 SGJ 5_54.1 5G_ 567.0 THA J78.6_ ELl 2879.7 EL2 J?5.1 ALF 175,Z7

LJUNCH _AT[ N_ y 26 19_4 FLIGHT TIME 202.00 aRRIVaL C_TE _EC l_ 196_

HELJ©CEN1R1C COMIC

RL 151.56 LAL -.00 LOL 24_.78 VL

RP 107._5 LAP 5.05 LOP _92.55 VP

RC Z|0,7_8 GL -|1.40 GP -7.]5 ZAL

PL_NETOCENTRIC CONIC

C_ _,_47 VHL 8.15_

LNCH A_MTH LNCH TIN?

90.00 IO 47 50

90.O0 |7 78 23

Jo0.OO |l 57 29

IO0.OD 19 1 24

|IO.O0 12 40 7_

||O.OO 70 5a 59

C;F_ERENTIAL CORRECTION8

T_E-_.67_8 TRA 5.4638 TC3-1._734 BAU 1,1_9

R_E .5377 RRA .O66J RC3 -.OlIl FAU .00556

roe -.TO|8 FRA 1.2A27 FC3 -.07_3 BSP 17757

8_E 5.6645 BR_ 5.464_ BC? 1._7_4 F_P -319

01STANCE 585,00_

74.772 GAL 14.]8 AZL 93.65 MCA 307.69 SMA 116.66 ECC ,58168 |NC 5.85|5 Vl 29.3_?

36.380 GAP 2_.04,A?P 92.36 TAL I53.78 TAP 101.47 RCA 72.13 APO 162.18 V2 _5.158

_4,19 ZAP 17_,60 ETS I99.36 ZAE I55.05 ETE 181.16 ZAC 88,89 ETC 295.99 CLP 175.97

CLA -19._5 RAL I95.66 RAD 6569,3 VEL 13,7_8 PTM 2.50 VHP 13.575 _PA -l,Sl RAP I86.55 ECC 2.0957

L-I TIME ]NJ LAT IN| LONG IN| RT A$C IN| AZMTM IN| TIME PO C$1 TIN IN| 2 LAT |NJ 7 LONG

187_.63 -10,13 7I.OO 7A._3 II6.58 i} I9 4 127_,6 -6.48 |_,22

579A.I7 26.71 276,18 86,80 99,76 19 _ 57 5|9A.2 27.79 267.68

I649.95 -11.85 3.58 73.93 117,64 17 24 59 10_9.9 -8.06 556.85

5494.18 Z8,62 _54,47 87,15 99.0_ 20 32 58 i894.2 29.57 2A5.79

1515.36 -16.17 350.91 71,A6 120.53 15 5 40 915.= -12.OO 34A,28

5701.a3 35,5) 233.05 87.97 97,16 22 I _0 4601._ 3A.|_ 223.86

MID-COURSE EXECUTION ACCURAC_ O_6IT DETERMINATION ACCURAC_

SGT 5_2_.6 SGR 381.3 SO3 91.0 ST 2672.9 SR 376,0 ss 660,T

RRT -,3639 RI_ -.3454 RTF ,9540 CR1 -.86&4 CRS .8570 CST -.9977

5GB 5236._ R23 -.0036 RI3 -,9540 LSA 2918,0 NSA 181.3 SSA 11.6

SGJ 522_.5 $G7 355.0 TMk 278.47 ELI 7847.7 EL7 175._ ALF 575._2

L_UNCH _TE M_Y 76 ]964 FLIGMT TIME 2OA.O0 ARRIVAL _ATE OEC 16 196_

HELI CK_ENTRIC CONIC

RL 151.56 LAL -.DO kOk _&i,T8 VL

RP 1_7,_9 LAP 7,96 LOP ]95.76 VP

RC 252,209 GL -10,68 GP -_.12 ZAL

PLANET_ENTRIC CONIC

C5 76.759 VHL 8.76l

LNCH AZMTM LNCH TIME

90.00 IO 56 9

90.00 _7 36 7

IOO.O0 _Z 5 A?

100.00 I9 9 |1

110.00 17 _8 59

l_O.O0 _O AZ a8

DIFFERENTIAL CORRECTIONFl

TOE-5.79_4 TRA 6.O_7J TC3-I.0476 BAU 1,075]

ROE .5699 R_A .OaI6 RC3 -.OO72 FAU .00=35

FOE -.72|Z FRa |.5240 rC3 -.O490 8SP 17655

OOE _.0379 BRa 6.O_?_ fiE3 1.0477 FSP -517

0ISTANCE 588.481

2A,728 GAL 15.97 AZL 93,92 HCA 510.91 SMA 116,A_ ECC .39922 INC 3.9155 Vl 29.397

36.33_ GAP 23.17 AZP 92.57 TAL 152.55 TAP 103._4 RCA 69.95 APO 162,92 V2 55.126

A2.3_ ZAP 172,71ETS 195.55 ZAE 152.83 ETE 1_1.1! ZAC 89.A7 ETC 255,92 CLP I73.05

OLA -19.05 RAL 197.67 RA0 6569,5 VEL 14.075 PTH 2,57 VHP 14,198 0PA -2.55 RAP 188,42 ECC 2.2655

L-I TIME INJ LAT [NJ LCINO INJ RT ASC ]NJ AZMTH INJ TIME PO C$T TIM INJ Z LATINJ 2 LONG

1907.14 -ll.l_ 22.98 78,93 116,21 11 27 56 1307.1 -7.51 16.O6

5829.94 26,29 278.65 91,35 100.91 19 1_ 16 5228.6 27.55 270.18

168_.45 -12,87 5.46 76.0_ 157,21 12 3_ A9 1062.5 -9.12 558.68

5528.76 28.22 256.96 91,TA 100,29 20 41 20 _928.8 29.35 2_8.5_

154_.|4 -17,50 55Z,78 75,55 119.95 13 14 27 9A8.1 -1_.19 3A6,09

5255.84 _5,19 235,69 92.71 98.69 ZZ IO 4 4635.8 54.05 226.54

NJ0-COURSE EXECUTION ACCURACY ORBIT OETERMJNATION ACCURAC_

SGT 5188.4 SGR 374.0 S03 89,_ ST 2780.1 SR 5?2.8 88 669,6

RRT -,4030 RRF -,_8_6 RTF ,959? CRT -.882! CRS ,9521 CST -.9980

SGB 5201.9 R23 -.0053 R|5 -,959? LSA 2878.1 MSA I?9.B SSA |1.0

SGI 5190.6 SG2 342,1 THA 178.35 ELI 2799.5 EL2 174.4 ALF I75.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 1, 1964)

LAUNCH OAT[ MAY Z6 I964 FLIGHT TIM( ZO6.O0 ARRIVAL D_T[ OEC 18 1964

MELJO(E_TR_C C_IC D|STANC£ 59J._Z6

RL I51.36 L&L -,DO LOt. Z44.76 VL 24.686 GAL 17.60 aZL 93.99 HEA 314,J3 SMA lJA.2Z ECC .4J887 INC 5.9961 vl 29.597

RP IO7.PZ LAP Z,86 LOP 198.98 YP 36.Z98 GAP Z4.44 AZP 92.78 TAL 15J,38 TAP 105.3| RCA 67.54 APO 164,91 v2 5§.114

RC 213.650 GL -9,96 GP -Z,lO ZAL 40.6Z ZAP 171.76 £TS 193,Z4 ZAE 132.56 [T£ 181.0§ ZAC 89,93 £rC 25_.BT CLP 172.05

PLANE TO(ENTR|C CONIC

C3 89.039 VHL 9.436 OkA _19.02 RAL 199,3I RA0 6569.7 VEL 14.503 PTH 2.63 VHP 14.934 DPA -3.42 RAP 190.45 £CC 2.4654

LNCH A2HTH LNCH TIRE L-| TIME INJ LAT |H.J LC_G |NJ RT A$C ]NJ AZNTH IMJ TIME

90.00 I| 3 5 |942._3 -IZ,17 Z4.95 82.66 1|5.77 11 35 23

90.00 17 43 30 5860.97 25,86 280.88 93.65 101,96 19 Zl _!

IO0,O0 IZ lZ 43 1717.51 -13,96 7.30 81,96 116,71 IZ 41 21

lO0,O0 19 16 51 556J.0Z 27.8_ Z39.Z7 96.11 |01,43 20 A9 _2

lID,DO IZ 53 40 I382.95 -|8.47 334,80 79.46 119o29 13 2Z 3

IJD,00 ZD 30 2A 3268.34 32.83 Z_8,J3 97.Zl 100.JJ ZZ I8 J3

DIFF[REM1|AL CCRRECT|ON5 NID-C_URSE EXECUT/ON ACCuRaCY

T0[-3,9945 7RA 6,8_| TC_ -,8319 8AU ,9903 $GT 5|50,4 $GR 366,0 5G3 87,9

ROE ,_024 RRA .OiZ3 RC3 -,0049 FAU ,00277 RRr -,440_ RRF -,4197 RTF ,9630

rOE -.733| FRA J,419_ rC3 -,0269 68P 16933 SG_ 3163,4 RZ3 -,00?6 R15 -.9630

80[ 4,0001 MA 8,6601 8C$ ,83|9 FSP -293 SG| 315Z,9 SGZ 328,5 ?HA 178,L:'0

LAUNCH DATE NAY 26 1964

MELIOCENTR1C CONIC

RL 131,36 LAL -,00 L(_ 244,78 VL

RP 107.98 LAP Z,73 L_f' _)Z.Z0 YP

RC Z13,069 GL -9,)0 GP -Z,08 2AL

PLAN[T(X[NTRIC CON;C

C) JD3.687 VHL |OoJ�) DLA -I8,9J RAL ZOJoJ3 RAO 6370,0 VEL JI,OO8 PTH Z,TD VHP JI,BD9 DPA -4._9 RAP |92,42 [CC 2.7099

PO CST TIN IN] Z LAT XNJ Z LONG

1542.3 -8.60 IB.D7

5261.0 27.25 272.49

IIJ?,5 -10.26 .66

4961.0 29.10 Z50.7|

983.0 -I4.45 54_,02

4668.3 33.88 229.07

ORBIT DETERMINATION ACCURACY

ST 2723.D SR 365.8 SS 678,3

CRT -.8787 CRS .85D_ CST -.9985

LSA 28_4.3 MSA 178,5 SSA 10.4

ELI 2741.9 EL2 IT_.4 ALF 175.24

FLIGHT TIl, q[ Z08,00 ARRIVAL DATE DEC 20 1964

0[STANCE 394.0Z3

24.646 GAL I9,46 AZL 94.06 HCA _17.33 SNA I|6,OZ ECC .44095 INC 4.0647 Vl 29,597

}6.Z38 GAP 25,88 AZP 9Z,99 TAL 130,38 TAP |07.73 RCA 64,86 APO 167.I8 v2 55,|D1

39,11 2AP 170,7Z [T$ 191.29 ZA[ 1_2.22 ET[ 181.00 ZAC 90,4_ ETC ?_5.84 CLP 170.9F

LNCH AZNTH LNCH TIN( L-_ TIM( INJ LAT 4NJ LONG JNJ RT AsC JNJ AZHTH JNJ TIME PO CST TIM JNJ 2 LAT]NJ 2 LC_G

90,00 IJ 6 30 I979._7 -13.Z7 27.1A 86.39 J15,23 J] 4I 3O 1379.9 -9.76 20.22

_O,OO 17 31 30 602,21 23,43 303,01 99,7_ 102,90 |8 I 32 2.2 26,95 296,68

JO0.O0 IZ Ig I6 I734.70 -19.08 9,69 83,69 1/6,|2 IZ 47 31 1154,7 -11.45 2,78

100.00 I9 24 24 5390.83 Z?,_9 _61.37 IO0,Z3 I02.47 ZO 37 _5 4990.? 28.83 ZSZ.gT

IIO,O0 18 | 26 1819,48 -]9,67 )36,95 83,Z| Jig,34 15 28 Z3 10|9.5 -15.71 550,0?

IJO,O0 ZO 37 44 3Z96,64 32,44 240,43 10],46 IOI,4I Z_ 26 3 4698.6 55.68 251,4I

DIFFERENTIAL CC_R[CTI(_IS HJO-COURSE ExECUT|ON ACCURACY ORSIT DETERMINATION ACCURACY

1D£-4,1330 TRA 7,3164 TC3 -,6494 BAU ,9020 5GT 3110,3 $GR 338,2 $63 86,4 ST 2675.5 SR 3SB,O SS 693,6

ROE ,6_66 RRA o.0206 RC) -,00_6 FAU ,00]3| RRT -,4805 RRF -,4600 RTF .9703 CRT -,8779 CRS .8516 CST -.9985

FD[ -,7643 FRA 1,5|8| fC_ -,OLD9 BSP ]679_ SG8 3|2},0.RZ3 -.0091RI3 -,9702 LSA _78|.5 HSA I74,9 SSA 9,8

gO[ 4.Z059 8RA 7.)184 BC3 ,6494 FSP -286 SG1 3I|3,4 SG_ 3|4._ THA 178,06 ELI 2694.0 ELI 170.2 ALF 175.27

_AUNCH 0ATE NAt 26 1964 ?LIGHT TIME ZlO.O0 ARRIvaL CAT_ 0£C 2E 1964

HELIOCENTRIC CONIC DISTANCE 395.843

RL 151.56 LAL -.DO LO_ Z44,78 VL 24,608 GAL 21.53 AZL 94.13 HCA 3Z0.37 SMA 113.85 ECC .46585 INC 4.1535 vl 99.597

RP 108.00 LAP 2,64 LOP 205,42 VP 36,220 GAP 27.51 AZP 93,21 TAL ]49,53 TAP llO,lZ RCA 61,87 APO 169.79 VZ 55.086

GP -2.03 ZAL 37.80 2AP ]69,60 ET$ 189.63 ZA£ 131.79 ETE 180.94 2AC 90.SO ETC 25S.83 CLP 169.60RC 216,466 GL -8,63

PLANE TO_ENTRIC CONIC

C5 122,001 VHL lJ,0A3

LHCH AZMT_ LNCM T|ME

90.00 JI J2 27

90.00 17 39

lO0,O0 IZ 22 _3

IO0.O0 I9 _! 47

_0,00 13 3 34

IID.O0 El 4 46

DIFFERENTIAL C(_RECTION$

TOE-4,3803 TRA 8,0_67 TC_ -.487? BAU_ .7953

ROE .6726 RRA -,036I RC3 -.00_| rAU-,O00_

FOE -.7964 FRA 1,8269 FC) .0023 88P 16742

_OE 4.4516 BRA 8,0289 8C) ,487? rSP -Z82

DLA -J6.73 RAL Z02,59 RAD 6570.3 VEL 13.599 PTH Z.7B VMP 16.779 CPA -5,IZ RAP I94.5J £CC 5.DDTB

L-I TIME IN] LA7 IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO C_T TIN IN] Z LAT IN] Z LONG

20|9.46 -I4.4I 29.49 90.1D }14,64 II 46 ? ]_I9,_ -I0.96 22.5_

628,34 23,02 306.82 I05,$4 103,7| 18 9 31, 28,3 26,66 298,53

1793,72 -|6,24 |_,OI 89,Z| ||3,43 lZ 52 18 |193,7 -IZ,68 5.05

561?,J3 26,98 263,23 104,07 103.38 ZI 5 24 5017,3 28.56 25A,80

1637,42 -20,89 339,2Z 86,76 I17,69 13 33 3Z |057,4 -17,02 $52.Z4

$526,41 3Z,05 242.50 103.41 102.57 2Z 33 32 4726,A 33.45 235.55

NID-CGIJRS[ EXECUTION ACCURACY C_BIT OETERM|NA ?ION ACCURACY

SGT 3066,Z S.GR _30.4 SG3 B4,9 ST 26Z7.8 SR 349.0 $$ 715,4

RRT -.3213 RR'F -,301_ RTF .9731 CRT -.8781CRS .BSAI CST -.9968

SG8 SO?8,} R23 -,0104 R|3 -,9781 LSA Z7)9,9 MSA |7O,Z SSA 9.2

SGI 3069,3 SGZ 298,8 THA 177,93 ELI 2645,7 ELI 165,8 ALF I75.32

ARRIVAL DATE DEC 24 1964LAUNCH O_TE NAY 26 1964 FLIGHT TIN_ ZIZ,L'I_

H£LIOCEN?RIC CONIC

RL 15J.56 LAL - -,00

RP 108,04 LAP 2,31

RC 217.842 GL -7.9_

PLAN_TOCENYRI_ _ON_C

C_ |44,239 VHL IZ.OIO

LNCN AZHTH LN(H T|I_[

90.00 11 IA 32

90.00 18 6 27

lOO.O0 12 23 4

JOO.O0 I9 38 37

IJ0.00 13 9 Z

IlO.OO 21 lI 26

DIFFE_[NTIAL ¢C_RICTIONS

TD[-4.6303 TRA 8,8030 TC3 -,3437 BAu ,6628

ROE .7099 RRA -,JDOB RC3 -.OO34 FAU-,OD_Z3

FOE -,8337 FRA 1.7463 FC3 ,OJI$ 8SP I6670

BD£ 4.6846 BRA 8,8033 8C3 ,5437 FSP -278

OISTANC.E 396,798

LOt. _A4,78 VL 24,3?3 GAL Z3,84 AZL 94,26 PKA 3_3,78 5MA 113,86 ECC ,49397 INC 4.2553 V! 29.39?

LOP _8,64 VP 38,|84 GAP 29,38 AZP 93,44 TAL 148,93 TAP IIZ,?| RCA 38,53 APO I 72,79 v2 35.0 ?5

GP -Z,03 ZAL 38,?0 ZAP 168,37 ITS 188,I9 ZA[ |3],Z3 ET[ 180,89 ZAC 91.34 ETC 25_,83 CLP |68.54

OLA -18,Sl RAL Z03,82 RAO 6370,6 V[L |6,296 PT_ Z,83 VHP 17,668 OPA -5,9[ RAP 196.11ECC 5.5?$8

L-I T|NE INJ LAT |NJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN |Nj Z LATINJ 2 LONG

Z060,83 -13,37 3|.98 93.36 I]3.96 11 49 13 1460.8 -12.20 24.92

630,92 24,63 _08,_? |0?,04 104,40 IB |7 18 30,9 26,39 300,15

1834,31 -17.41 J4.46 92,49 114.69 12 53 38 12_4,3 -13,93 7,39

3640,71 _G,61 264,89 107.39 |04,16 21 IZ 5? 3040.7 ZS,Zg 256,49

1696,53 -ZZ,II 1,60 90.09 ]16,76 13 37 19 1096,5 -18.34 334,fl0

5351.26 31.67 244.33 109.03 103,60 22 40 39 4751.3 33.21 23S.45

NIO-COUR_[ EXECUTION ACCURACY CWBIT 0ET[RNINATION ACCURACY

_GT _OI?._ _(,R _4_.3 _G_ 83,5 ST 257?.9 _R 339.D $$ 757.7

RRT -,S6EO RRF -,3A_7 RTF _9796 CRT -,8792 CR$ ._372 CST -.9989

$68 S0_9,| RZ3 -.0JJ6 RI3 -,9796 LSA 2697,7 MSA 164.5 $$A 8.6

$GJ 30_1,2 $GZ _83.1 ?HA I77.80 ELl 2595.2 ELZ 160,5 ALF 173.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAuNCM DATE may 26 1964 FLIGHT TINE ZI4._) JRRlvAL DATE 0EC 26 1964

H[LZOCENTRZ( CONIC

_L 151,56 LAL -.DO LOt. 244,76 VL

RP J08,06 LAP 2.36 LOP 211,85 VP

RC 219,196 GL -7.35 GP -Z.01 ZAL

PLANETO(ENTRIC CONIC

C} 271.791 VHL 13.107

LNCH AZMTN LNCH TIN(

90.00 11 1_ 37

90,00 I# J3 41

100.00 lZ 26 8

IO0,O0 1_ A5 5Z

120.00 13 l0 4Z

]10.00 21 I? 4e

OI_FERCNTIAL C_I_RECTIONS

70[-4.9094 TRA 9.648? TC3 -,2164 BAU .4972

RO( .7469 RRA -.1491RC3 -,0044 FAu-,O0459

FOE -.6773 FRA 1.8853 tC3 .023| BSP 16581

80£ 4.9662 BRA 9.6498 BC) .2163 FsP -274

0ISTANC[ 596.653

24.541 GAL 26,45 AZL 94.37 HCA 327.00 SNA

56.1_0 GAP 31.53 AZP 93,67 TAL 148.56 TAP

35.83 ZAP 167.00 ETS 186.92 ZAE 130.$9 ET[

115.50 ECC .52584 INC 4.57)9 vl 2_.397

115.55 RCA 54.77 APO 176.14 vZ 35.06z

160.62 ZAC 91,75 [TC _55.e5 CLP 1_7.16

OLA -18,20 RAL 204.82 RAD 65?0,9 VEL |?.12| PTH 2.91 VHP 19.|6Z DPA -6.63 RAP 197,60 ECC },SZ?Z

L-| TIN[ ZNJ LAf |NJ LONG IN| RT A$C IN| AZNTH JNJ TIME PO CST TIN JNJ Z LAT IN| 2 LONG

2103.81 -1_.74 34.59 9_.34 I13.15 II 50 41 1503.8 -13.46 ZT.45

669.49 24,32 309.63 lJO,ZO 104.96 18 24 51 69.5 26.14 501.44

1876.29 -18,58 17.02 95,50 1|3o84 12 _7 24 1276.3 -15.20 9.86

5G60.26 26,Z7 2G6.25 110.77 104,80 Zl Z0 |Z 5060.3 26.05 ZS7.8_

1736.61 -23.31 4.09 93.16 115.74 13 39 39 1136.6 -J9,66 556,86

537Z.73 31,31 245.91 112.27 104,47 22 47 19 477Z,7 3Z.98 Z_7.O#

MIO-CQURSE [XI[CuT[ON ACCURACY ORBIT DE TERNINAT_OIN ACCURACY

SGT 4_6_._ $_1_ 334.? $G3 82.1 5T 2525.9 SR 3_.0 S$ 767.4

RRT -.6023 RRr -.5840 RTr .9836 CRT -.8810 CRS .8611 Car -.9991

SGB 4975,2 R23 -.0126 R13 -,983_ LSA 2655,5 NaA 158,1 SSA 8.1

S'GI 4968.0 SGZ 267.0 THA 177o67 [11 254Z.5 ELI 154.2 ALF 175.45

LAUNCH OAT[ MAY 26 1964 FL|GHT TIN{ 216.00 ARRIVAL DATE DEC Z_ 1964

M[LJC_ENTRIC CONIC

RL 151,56 LAL -.00

RP 106,12 LAP 2,24

RC 220.528 GL -6,72

PLAN[TCX:(NTRZC CC_I]C

C3 Z06.240 VHL 14.361

LNCH AZMTH LNCN T|ld_

_).00 I1 14 34

• 0.O0 18 ZO 4Z

100.00 12 25 Z?

I00.00 19 52 30

110.o0 13 10 47

110.O0 21 23 40

OIfF(R(NTIAL CCIIR(CT|ONS

YpE-5.Z185 7R410.3761 1C3 -,1041 6AU ,2616

ROE ,t�O0 RRA -.Z036 RC3 -,0099 FAu-.O0755

r,_( -,9179 FRA 2.0403 FC3 .0317 85P |6314

9OE 5.2780 9RA10.5762 Be5 .1043 FSP -268

DISTANCE 595.093

L_- 244.?| VL 24.514 GAL 29.41 AZL 94.51 HCA 330.20 SMA 1J3.37 [CC .56200 INC 4,5148 vl 29.397

LOP 215.06 VP $6.JJ8 GAP 34,0_ AZP 93.9Z TAL 148.51 TAP I18,71 RCA 50.53 APO 160.20 VZ 35.049

GP -1.99 ZAL 35.21 ZAP |65,48 ITS 185.80 ZAE 129.T6 ETE 160.75 ZAC 92.15 ETC 255._9 CLP 165.61

OLA -17.8| RAL _11_5.37 RA0 6571,Z VEL 16,099 PTH _,01 vHP 20.634 DPA -7.29 RAP 199.54 ECC 4.5942

L-| T[14( IN| LAT IN| LONG |NJ RT ASC IN| AZNTH JNJ T|NE PO CST T[H |NJ Z LATINJ Z LONG

ZIAB.)Z -J/,�J 57.33 99,01 112.31 11 50 22 1548.3 -14.73 30.10

683._0 24,08 310.58 112.96 105,37 18 32 5 83,5 25.95 502.42

1919,59 -19,75 19.70 98.19 11Z,90 12 §7 _? 1319.6 -16°48 12.44

5675.51 Z6.00 267o.t0 113,3_ 10_.Z9 21 27 5 5075.5 27.65 256.96

1777,5? °24,30 6.68 95.94 114,62 I_ 40 25 1177.6 -20.97 559.51

f1390.Z9 31.01 ZA?.19 1|3.10 105.16 _2 53 30 4790.3 51.76 258.41

N]O-C(_JRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 490_.7 SGR 327.0 SG3 80.9 ST 2470._ $R 316.Z SS BOZ.9

RRT -.6416 RRI r -.6245 RT_ .9870 CRT -.8836 CRS .8654 CaT -.9992

SGB 4916.3 623 -.0136 R13 -.9870 LSA 2612.4 NSA 151.0 $SA 7.5

SGl 4910.2 $02 250.5 THA 177,§4 ELI 2486,1 ELI 147.1 ALF 275.52

LAUNCH D4T( MAY Z6 1964

N(LiC_[NTRIC CONIC

RL 151.56 LAL -.00

RP I08.]6 L4P 2.10

RC £21.63Y GL -6.11

PLAN[.TC_C(NTRIC C_NIC

C5 249.717 VPH. 15.802

LNCN AZMTN LNCN TIME

90,O0 1J 11 30

90.00 IB 27 26

lO0.O0 12 22 50

I00.00 19 _6 47

|J0.00 15 9 4

110.00 ZI 29 5

FLIGHT TJM[ _1B.00

0ISTANCE 591.707

LCH. 244.76 VL Z4.491 GAL 3Z,_0 _Z_ 94.69 HCA 331.41 SNA

LOP Z18.27 VP 36,090 GAP 36.94 AZP _4,19 fAL 146.65 TAP

GP -I,_7 ZAL 34.66 ZAP 16],76 ETS 184,76 ZAE 116,74 [TE

4RRIVAL CATE DEC 30 1964

115.25 [CC .60298 ]NC 4.6861 Vl 29.397

122.26 RCA 45.76 4PO 184.75 V2 35.036

180.66 ZAC 92.46 ETC Z55.91 CLP 16].86

DLA -J?.3Z RAL 206.03 RAO 6571.5 VEL 19.262 PTH 3,09 VHP

L-1 TIM( IN| LAT [NJ LONG IN| RT A$C IN| AZMTH IN| T[NE

_194.40 -19.07 40.2J 10_,31 111,33 11 46 5

692.31 23.91 311,16 113,29 105.63 16 38 59

1964,21 -20.91 22.91 100._3 111,66 12 55 34

568_.76 29.82 26_.D0 115,67 105.62 21 33 33

1819.40 -25.66 9,38 98.38 113.40 13 39 23

5403.35 30.77 248.13 117.45 105.68 22 59 6

OJFFERENTIAL CCWR(CT|ONS

70E-5.5712 TR411,581? TC3 -,007? BAU .036A

RO( .8336 RRA -.2640 RC3 -.0077 _AU-.01|26

rOE -.9686 FRA Z.214_ rC3 .0390 BSP 16259

60[ S.6332 6RA11.5647 6C5 .0|09 FSP -265

NID-COUR$E (XECUT|ON ACCURACY

SGT 4640.4 6GR 319.4 SG) 79.7

RRT -.6798 RRIr -.6641RTr .9900

$GB 4850.9 RZ3 -.014_ R13 -.9699

SGI 4_45,] _02 234.0 THA 177.43

FL|C, HT TIN( ZZO.DO

22.343 _PA -7,87 RAP 200.71ECC S.I09T

POCST TIN INJ Z LAT IN| _ LC_G

1594.4 -16._ 52.87

92.3 25.85 505.05

1364.2 -17.76 15.14

5085.8 27.71 259.71

1219,4 -22,27 1.86

4803.3 32.61 239._9

ORBIT 0[TERNINATJON ACCURACY

aT 2412.8 SR 303.6 5$ 846.?

CRT -._7Z CR$ ,8707 CST -.9994

LaA 2570,9 N$A 143.1 $$A T.O

ELI Z427.9 EL_ 13_.3 ALF 175.60

LAUNCN DATE NAY 26 1964

NELICX:ENTRJC CONIC DISTANCE 585.971

RL l_l._e LAL -.00 LOL 244,78 VL 24.4?4 GAL 36.71 AZL 94._ HCA 336.62 SNA

RP 106.20 LAP l._A LOP _1.47 VP _6.066 GAP 40.36 AZP _4,50 TAL 149.67 TAP

R( 215.114 GL -_.9| GP -1,94 ZAL 34.88 ZAP 161.B| ET$ |_).87 ZA( 127.47 (T(

PLAN_TO(ENTR|C CONIC

C5 305.069 VNL 17.466 OLA o16.72 RAL 206.16 RAO 6571

LNCH AZNTH LN_H T_N( L-| T|N( |NJ LAY

90,00 11 6 9 2242.22 -20.23

90.00 18 35 _1 693.17 23,86

100.00 IZ 18 0 2010.37 -22.05

100.00 ZO 4 41 5690.29 25.73

110.00 13 S |e 1862.24 -26.79

Jl0.00 2J 33 53 54J1.1_ _0.63

01r_[R(NTIAL CORRECTIONS

T0[-_,96_Z TRAJ2,66_'TC3 ,0_4_ _AU ,)0?6

ROE .6606 RRA -.3)06 RC3 -.009? _AU-,01605

rDC-I.06OO FRA Z.4112 ¥C} ,0455 8SP [6[04

_0( 6.0299 8R412.6736 BC3 .0754 rSP -262

&RR|VAL OATE JAN 1 1965

IJ5.17 ECC .64926 JNC

t26,29 RCA 40.40 APO

180.59 ZAC 92.7_ ETC

4.9005 vl 2g.592

189,95 v_ 55.023

255,96 CLP 16J.92

.? V(_ Z0.649 PTH 3.17 VHP 24,336 0PA -#.34 RAP 201.66 [CC 6,0207

JNJ LONG |NJ RT A$C IN| AZNTH |NJ T|NE PO CST T_N _NJ 2 LAT |NJ Z LONG

43.24 |03.20 110.25 1| 43 31 1642,2 -2?.29 35._D

31J.37 117.10 105.?] 18 45 26 95.2 25,?9 505.25

25.4? J02.47 110,71 12 31 3J 1410.4 -19.04 17.97

2641,3| |17,6_ |05,76 21 59 31 _090._ 17,65 260.03

11,19 |00.4) 112.07 J3 36 ZO 1262.2 -23._5 4.52

148,69 J19,26 105.98 23 4 4 4811.2 32,3J 259,9_

NIO-COUIRS( IX|CUT|ON ACCURACY ORBIT 0ET(RMINATION ACCURACY

SGT 4?6?.4 _GR 3J2.2 SG3 78.6 ar 2390.3 $R 290.9 sa 897._

RRT -.7160 RRF -.?017 RTF .9924 CRT -,89]6 CRa .6?66 CaT -.9995

SG6 4?7?.? R23 -.014_ R13 -.9924 _SA 1519.1NSA 134.8 SaA 6,4

$G1 4??2,? SG2 212.? TNA ]77.31 ELI 2364.6 EL2 JSJ,0 ALF 175.6B

2204



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. I. 19643

LAUNCH OAT[ MAY Z? 1964 rL|GMT TIME ?0.00 &RR|VAL CAT? &UG 5 1964

HEL[C_[NTRIC C(_NIC

RL I)},59 L4L *.00

RP 108.84 LAP -3.38

RC ??.$4_ tL -_0.69

PLANETO(ENTRIC co_rlC

C5 82.609 VHL 9.089

LNCH AZMTH LNCH T|ME

90.00 Z2 Ie 57

90.00 J} ZO 49

lOG.GO Z_ 46 tZ

100o00 |4 36 14

150.00 1 11 46

1}0,00 IS 31 6

0IFFERENTIAL CCI_R£CTICIN$

FO¢ -,2848 TR_ -,9291 TC_ -,0719 8_U .lZ)4

RO[ -.5610 RRA ,1049 RC] ,0733 FAU .|0_87

r0E-1.0318 FRA-1.486! rC3-}.1096 BSP 10Z?

80E .5936 8RA .9330 8C3 .10Z6 FSP -586

DISTANCE 711.935

LOL 243.74 VL ?9.685 GAL -16.79 AZL 93.40 MCA 9).77 5MA 157.58 ECC .78896 INC }.3996 vl 79.}92

LOP _1 .57 VP 39,608 tAP -Z.19 AZP 89.66 TAL 754,44 TAP _30 ,Z2 RCA 108.49 APO 196.67 Y? )4 .B16

tP S,0I _AL /67.4_ ZiP 7_,76 OrS _.88 ZA_ 169.J4 £T_ t02.10 ZaC 82,16 _T£ 2?4.29 C_P -_.70

0LA 11.67 RAL _Z.Z4 RAO 6369.6 qEL 14.781 PTH ?.60 VHP 4.979 OPA ?9.09 RAP 87.18 {CC Z.3595

L-| r|ME IN| LAT IN| LONt IN| RT ASC |NJ AZMTH |NJ TIME PO CS T TIM IN| ? LAT IN| ? LOnG

2933.7J -28.?) 91,60 _?4.09 87.9] ?5 7 _1 Z333.7 -Z8.Z4 8?.95

4833.93 19.0| 209.D0 _|4.54 6_.6| J4 41 ?4 4735.9 13.94 701.58

265_.28 -29.66 T0.96 $Z4.15 6_.52 24 30 25 _OSZ.3 -2_._5 62.t6

4597.58 20.5! 190,48 315.90 6_.76 15 5Z 47 399Z.6 17.)? 183,14

?396.88 -34.18 51.62 324.21 9(],18 ! 51 4) 1796.9 -5_.78 42.40

44Z0.75 Z4.48 175.58 312.04 65.56 16 44 47 58?0,8 ?0.95 168.71

MI0-CC_JR$E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

$Gr 62}.Z J C._ 584.5 $_3 200.9 Sr 21J.9 SR _34.9 55 _07.0

RRT -.069Z RRF -.1|49 RTF .6?90 CRT .4949 CRS -.8862 CST -.8_49

St8 73Z.? RZ3 .045l R13 -.6315 LSA 480.0 MSA 187.? 554 18,5

5GI 624.0 $G? _8_.0 THA 176.08 ELI 373.2 EL_ 175.8 4LF 58.44

LAUNCH 0ate MAY 27 1964 rL|GHT TINE 7?._ 4RRIVAL CAT| 4UG 7 ]_64

HELIO(ENTR|C COI,4|C

gL 1S}.59 LAL -.O0

RP 108.81 LAP -3.39

RC 79.784 tk -}0.9}

PLANCTO(ENTR[C CCI_]C

_3 80.770 V_L 8.987 OL4 11.4? RAG

LNCH AZMTff _NCH TIME L-I TIME IN| LAT

90.00 Z? Z} 32 Z_Z1,78 -28.Z7

90.00 13 19 59 483?.65 19.05

IO0.00 23 48 40 Z640.74 -29.88

100.00 ]4 35 32 4593.89 20,54

_lO.O0 Z 13 97 Z_88._? -_4.18

}10,O0 IS 30 40 442|.21 24.49

0[FFERENTIAL CORRECTIONS

TOE -.2177 TRA -.9979 TO3 -.JOB1 BAU .14Zl

ROE -._536 RRA .09_6 RC_ .0750 FAU .1|040

FOE-;.OB_7 F_-J._54 F_3-_,JB_4 B_P J297

80E .5930 eRA 1.0029 BC_ .1)16 FSP -6Z1

DISTANCE Z|8.366

LOL 245.74 VL 19.638 tAL -16.60 AZL 93.43 HCA 98.94 SNA 132,09 [CC .78568 INC )°4547 V] 29.597

LOP _44.70 VP 59.579 GAP -1.56 AZP 89.47 TAL ;_54.04 TAP 35?.98 RCA 108.64 _PO 195.54 v? 34.8_)

GP 5.17 ZAL 167,18 ZAP 78.77 £TS Z.5] ZA_ 168,28 [T[ 117,99 ZAC 82,_F £1c 77472 CLP -7_.?_

72.46 RAO 838_.8 V£C l_,2z_ PrH 2._9 v_# x.832 GPA 2_.ZO RAP #S.G) CO( 2.]29]

|NJ LONG |NJ RT ASC |NJ AZNTH IN| T|N[ PO CST TIM JNJ Z LAT IN| ? LOnG

90.73 3Z3.82 88.)5 Z3 I0 14 2321.8 -_8.70 8?.06

209.11 514.45 68.65 14 40 37 47_7.6 15.99 Z01.78

70.10 325.86 88.97 ?4 32 41 _040.7 -79.70 61.30

J9_.56 _|_.82 67.80 J5 32 6 399_.9 ]7.)5 ]83.22

_0.78 323.88 90.68 I )3 4] _786.2 -33.71 _:.S_

175.61 311,97 6).37 16 44 _Z 3821._ ?0.96 168.Z4

NIO-CCKJRSE EXECUTION ACCURACY ORBIT CETERMINATION ACCUR4CY

Sit 68|.7 SC,._ )SZ.I St) Z11,6 ST 739.? SR 357._ SS 316,8

RRT -.0735 RRF -.1159 RTF .683_ CRT ,S)41CRS -.8898 CST -.8555

SGI 692,5 $G2 380.7 THA 176.66 EL1 )85.0 EL? 186.0 4Lr 53.30

LAUNCH 0_TE MAY 27 1964 FLItHT tIl_ 74.0C 4RRIVAL C4TE *UC 9 1964

HELIOCENTRIC CONIC

RL 151,59 LAL -.00

RP |08.80 LAP -3.39

RC 87.043 tL -11.1§

PLAN_TO(.ENTRJC CC_|C

C3 78.96_ VHL 8.886

LNC_ AZMTH LNCM TIME

90.00 27 24 18

90,00 13 19 25

100.00 ?) 5l 19

]DO.DO J4 _S

110.00 | 16 ?0

110.00 15 30 Z9

0ISTANC[ Z74.750

LOL 245.74 VL 29.584 GAL -I6.41 AZL 93.4? NCA 10Z.ll SMA 151.53 ECC .78248 ]NC _.4705 VZ 19.59_

LOP _?.87 VP )9.545 GAP -.96 AZP 89.?? TAL ?33.5Z TAP 3_5.63 RCA 108.75 4PO 194._4 V? 34.8_|

GP ).33 ZAL 166.86 ZAP 83.71ETS ?.79 Z4E 166.31 [_E 130,)1 Z4C 82.57 IT( 77_,14 CLP -8_.68

OLA J_.27 RAL 72.74 RAO 6_6_.S VEL 14,_53 PrM Z.58 _HP 4.?$6 CP4 2_,0_ R4P 8].06 £cc ?.299_

L-| TIME INJ LAT INJ LONG ]NJ RT AsC INJ AZMTH [NJ TIME PO CST TIM INJ ? LATINJ ? LONG

2909.89 -78.?9 89.86 3?3.39 88.79 ?5 12 48 ?309.9 -2_.16 81.19

4839.18 19.09 ?09.21 314.41 68.68 14 40 4 4739.Z 16.0_ 701.87

?629._5 -?9.89 69.?) 3Z3.6Z 89.42 24 35 8 2079.? -79.65 60._5

4_93.0_ 20._7 _90.63 _)3,7_ 67.82 _) flJ _9 _99_.D 17._9 J_.29

2375.50 -54.]7 49.95 323.59 91.17 1 55 56 1775.5 -35._5 40.75

442|.56 24.50 175.63 31|.94 65.)8 16 44 |0 _821,_ 20.97 16_.76

DIFFERENTIAL CORRECT|OINI$

TOE ~.Z5Z7 TRA:1.0704 rC_ -.|47Z 8AU .|750

ROE -.5400 RRA ,093Z RE3 .0765 FAU .I|407

B0E .$962 BRA 1.0743 8C3 .1658 FSP -656

M/O-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 768.Z SGR )78 .6 SG3 ?20.9 ST 266.8 SR )48.7 SS 5?6.1

RRT -,0753 RRF -.|]_1RTF .7Z63 CRT .5677 CRS -.8940 CST -._712

3r._B 8_5._ R?3 .D4_J RJ3 -.7276 LSA )D9.4 N$_ Jg_.J $_ _.6

SG| 768.9 SGZ )77.2 THA 177.20 ELl )9),) EL2 194.6 ALT 57.76

LAUNCH OATE MAY 27 1964 FL|f._IT TIME 76._0 4RRIV4L C4TE aUG II 1964

MELIO(ENTRIC CCIN|C

mL JSZ.99 L_L -.DO

Re }08.77 LAP -3.)8

RC 84,$17 GL -11.$8

PLANE TO([NTR|C C_|C

C3 77.195 VHL 8,786

LNCH AZMTN LNCH TIHE L-] TIl, l_ IN| LAT

90,DO 21 27 J_ 2897.97 -)B._J

90.00 13 19 3 4840.62 19.1_

lOG.G0 E3_4 9 26|?.72 -Eg.6g

100.00 14 34 SO 4596.11 20.60

}10.00 l IB 54 2_64.78 -34.15

llO,O0 I) 30 30 4421.81 Z4.5|

O|FFERENTIAL C_RECT[ON$

YOE -.28_4 TRA-},}4_ 7(_ ".I8_0 8AU ,2J07

ROE -.SZT) RR_ .0898 RC] .0772 r_u .11669

_0(-1.1653 FR4-1._879 FC3-I._H_I87 5SP 1896

80( .60}5 8RA 1,149_ 8C) .2041 ¢SP -687

0|$TANCE 2}1.087

COL _4_.74 VL 29._24 G_C -J_.22 _ZL 93._J N(_ 305.29 _ 330.92 E£C .27935 ]NC _.$071 VJ 29.392

LOP SSI.O_ VP 39.508 GAP -.39 AZP 89,07 YAk 252.91 TAP 3)8.19 RCA ]08.76 4_ 193,08 V? 54.839

tP _.47 Z4L 166.50 Z_P 88.54 _TS _.25 ZA£ |64.3| ETC 139.73 ZAC 82.77 Ere 2r_.5Z CLP -_,5_

0LA 11.07 RAL 73.0_ RAO 6569.5 V(L |4.091 P_H Z.57 VHP 4.688 0PA 29.03 R_P 81,09 ECC ?,Z704

INJ LONG [NJ RT ASC IN| AZMTH |NJ TIN( PC) CST TIM INJ ? LAT IN_ ? LL"_NG

BB,99 373.4J 89.?Z ?3 J5 3_ 2798.D -28,}? _0._

209._(_ 314.4Z 68.?1 ]4 39 44 4240.6 J6.07 201.96

66.39 32_.4_ 88.87 24 _7 46 _617.7 -Zg. S9 _9.66

190.70 313.79 6?.8) 15 5] 26 3996.1 17.42 185.)5

49.11 323.)6 91.66 ] 58 19 ]764.8 -)).54 39.9?

173.65 311.96 65.)9 16 44 ]? )821,8 ?0.98 168.77

MIO-COURS[ IX[CuT|ON ACCURACY ORBIT D[TERMINAT]ON ACCURACy

St; 852.J $GR }74.0 $t3 228.2 ST 296.3 Sm )44,) ss 33_.?

RRr -.0738 RRir o.t_Z6 Rrr ._660 ERr .5976 CRS -.8_64 csr -._#J5

St0 9}0.6 R23 .04)2 RI) -.7609 LS4 5?6.) MSA ?02.D SS_ 18.6

St| 8)2.7 St? )T?.8 THA ]77.70 EL| 407.5 [L_ 701.0 ALF 5?.05

?205



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL, 1, 1964J

LaUNC_ OAT[ NAY Z? 1964 FLIGHT TIN| 78.00 ARRIVA_ CAT6 AUG I) 1961

_ELIC<ENTRIC CONIC

RL 131,59 LAL -.00

RP |08.75 LAP -3.)6

RC 86.6OZ GL -11,63

PLANETOCEHTRIC CONIC

¢3 ?5,440 VHL 8.686

LNCM AZNTH LNCN T|N[

90.D0 ZZ 30 Z4

90.00 [) 18 51

100.00 0 1 6

[00,00 14 34 46

110.00 I 21 dO

110.00 15 )0 41

C|$TANC£ 237.378

LOL Z45.24 VL Z9.458 GAL -16.03 AZL 93.54 HCA 106.45 SNA

LOP 354.Z3 VP 59.466 GAP .14 AZP 88.BB TAL 252.21 TAP

GP 5.61 ZAL 166,11 ZAP 93.2_ ITS 3.T2 ZA[ 161,90 £TE

150.26 [CC .27626 INC 3.5449 vJ 29,392

.66 RCA 108.74 APO 19[.77 v2 3*.848

|46.43 ZAC _2._7 [TC ZT_._T CLP -93,Z_

C_A 10.87 RAL 73,43 RA0 6569.5 VEL 14.0Z8 PTH 2.56 vHP

L-Z T_NE ]NJ LAT ]NJ LONG ]NJ RT ASC INJ AZNTH _NJ TIN_

Z685.91 -28.32 88.10 3Z_.27 69.62 _3 18 30

ASAZ_OZ 19.16 209.39 314.46 68.75 14 39 34

2606.04 -29.89 87.$2 _23.22 90.3} 0 t4 3Z

4597,13 Z0.63 190.?6 315.84 67.87 15 31 23

2353.9Z -34,1_ 48.Z? 323.16 9Z.17 Z 0 54

44_Z,0J _A._| 17_,66 312.02 6_.39 16 44 Z)

H|0-COURSE [/JECUT|ON ACCURACY

SGT 941.8 SG_ 368.3 SG3 233.3

RRT -,0694 RRF -.|084 RTF .7658

SG8 1011.Z RZ3 .0442 R13 -.?664

SGI 942.2 SG2 362.2 THA 178.12

CIFF[R[NT14L C_R[CTION$

r0£ -.5Z?Z rRA-J.ZZ45 rC3 -.2330 BAU .2477

R0E -.5J38 RRA .072Z Re3 .0778 FAU .118|3

FOE-I.I_S_ FRA-1.586T rC3-1.3_37 BSP 2219

80{ .6089 8RA 1.2Z69 8C3 .Z436 FSP -TOT

4.646 0PA 28.97 RAP 79.34 [CC Z.24]5

PO CST T|N IN[ Z LAriNJ 2 LONG

228_.9 -26.06 79.4_

4242,0 16.11 ZOZ.05

2006.0 -29.53 38.75

_997.I [1.44 1_3.4|

175_.9 -33.45 39.09

382Z.0 20.99 |6_.29

ORBIT 0£T[RNINAT_ON ACCURACy

ST _2B.1 SR 339.2 S] 340.3

CRT .6221 CRS -.9031 CSr -.8936

L$A _44,_ HSA Z04.9 $SA 18,7

ELI 4_3.0 EL| 204.9 ALF 46.53

LAUNCH 0ATE NAY 27 1964 FLIGHT TIM| 80.00 ARRIVAL 0ArE AUG 15 1964

HELI(XENTR|C CONIC 0|$TANC[ Z43.EZ8

RL 1_1._9 LAL -.DO

RP IO8.?Z LAP -3.33

RC 88.898 GL -11.88

PLANE TOC(NTRIC CONIC

C3 ?3.698 VHL 8._85

LNCN AZNTH LNCH TIN(

90.00 22 33 45

90.00 13 18 49

JO0.O0 0 4 21

JO0.O0 14 34 _O

|lO.O0 J ZA 39

110,O0 I_ 3| I

O_FFERENT]AL CORRECTIOIN_

TOE -.36_8 TRA-1._43 T¢3 -.2788 _AU .28_|

RO£ -.4986 RRA ,0677 R(_ .0776 FAU .11850

r0£-1.1963 FRA-I.5690 FC5-I.)�ZJ gSP 2_§3

80[ .6183 BRA 1.3060 BC3 ,2894 FSP -219

LOt. 24_.74 VL 29.387 GAL -|5.BA AZL 9_.5B HCA 111.63 SMA |49.55 ECC .27327 INC _.5B4_ vl 29.39_

LOP 337.40 VP 39.4_2 GAP .65 AZP 88.611TAL 251.42 TAP 3.04 RCA 108.6_ APO 190.42 V| 34.857

GP _.75 ZAc 18_,69 ZAP 97.71 ETS 4.19 ZA[ 1_9.41 [TE I§1,34 ZAC 63,17 [TC Z76.12 CLP -97.75

DLA 10.66 RAL 23,8_ RA0 6369.4 VEL 13.966 PTH 2.Sfl VHP 4.6Z_ DPA 28.9_ RAP T?._O ECC Z.2129

L-J YJl4[ IN| LAT JMJ LON_ IN| RT ASC IN| AZMTH JNJ TIN| PC) CST TIN JNJ _ LAT IN| _ LONG

2873.60 -28.3_ 87._) 32_.16 90.12 Z3 21 39 2273.6 -28.00 78.55

4843.43 19.Z0 Z09.48 314._5 6_.78 14 39 32 4243.5 16.14 Z02.13

_94.I| -29.88 66.63 3Z3,14 90.79 0 47 _ 1994.1 -29.45 57.85

4fl98. I8 20.6_ 1P0.83 313.93 62.90 15 51 28 3998.Z 12.42 181.48

2346.82 -34.09 47.40 322.99 92.68 Z 3 4_ 1742.8 -33.34 38.24

4422.Z) Z4.flZ 17S.87 _IZ.IZ 65,40 16 44 44 3822.2 20.99 166.30

MID-COURSE EX(CUTJCN ACCURACY C_8IT 0[TERMJNAT|ON ACCURACY

SGT 1036.0 SGR 361.5 SG3 256.4 ST 361.1SR 333.2 $5 344.9

RRT -,06Z0 RRI r -.|022 RTF .8034 CRT .6445 CRS -.9080 CSr -.9013

$68 1097.3 RZ3 .0460 RI_ -.80§8 LSA 563.2 MSA _06.8 SSA 18.6

$61 1036.3 SGZ 360.7 ?HA 178,59 ELI 445.9 EL| Z06,3 ALF 4[.43

LAUNCH DATE NAY Z7 1964 FLIGHT TIME 62,00 ARRIVAL CATE AUG 17 1964

N£LJOCEMTRIC CONIC

RL 151._9 LAL -.00

RP IO6.69 LAP _3.29

RC 91.Z0_ GL -1_.|4

PL4N(TO(ENTRIC C_JC

C3 21.968 VHL B.483

LNCH AZNTM LMCH T_N[

90.00 22 37 20

90.00 13 18 32

100.00 0 T 48

I00.00 14 35 l

110.00 I Z7 49

110.00 J_ 31Z9

OIrFEREMTI_L C(_IRECT/CIqS

rOE -.A049 rRA-I.5BSO TC3 -.3262 8AU .3225

RO_ -.4627 RRA .O576 RC3 .0772 FAU .11809

FO¢-I.ZO|_ FRA-I.5410 rC3-1,4Z06 8$P Z_99

80¢ .6300 BRA I._861 BC) .33_Z FSP -730

DISTANCE 249.838

LOt. 24_.74 VL 29.312 GAL -15.63 AZL 93.63 HCA 1|4.80 SMA 14_.8[ [CO .22032 INC 3,6Z5Z vl 29.392

LOP .58 VP 39.3?4 GAP 1.14 AZP 88.48 TAL 2_0.55 TAP _.35 RCA 108,59 APO [89.04 V2 34.867

GP 5.88 ZAL 16_.2_ ZAP 10_.0I ETS 4.67 ZAE 156.94 ET£ 155.02 ZAC 83.36 [TC 276_42 CLP-10_,07

OLA 10.44 RAL 74,30 RAO 6fl69,4 ¥[L 13.904 PTM Z.Sd vMP 4.6Z3 OPA 28.88 RAP 76.49 [CC Z.IB44

L-I fiN( |NJ LAT _NJ LONG INJ RT 4SO JNJ AZNTM |NJ T|N£ PC) CST TIN JNJ 2 L4T JNJ 2 LONG

2860.93 -28.31 86.28 32_.07 90.58 23 23 J 2260.9 -_?.93 77,63

4844,_9 19.24 209.$7 314.66 68.81 14 39 37 4243.0 16.19 202.23

2581.84 -Zg.BT 65.72 323.04 91.Z7 0 _0 49 1981.8 -Z9.37 36.95

4599,31 Z0,68 1_10._0 314.05 67.92 15 51 41 3999.3 17.51 183.55

2331.41 -34.0f 46.5| 32_.85 9_.20 Z 6 41 173J.4 -33.23 37,37

4422._I 24.53 175.69 3|7.26 65.41 16 45 11 3822.5 21.00 168,32

N|O-COURSE E_LI[CuT|ON ACCURACY (ARBJT _£TERNJNAT_ON ACCURACY

SGT 1|_3.9 SGJ_ 353.6 _G3 238.0 ST 395.6 SR 326.3 SS 3_9.3

RRT -.O523 RRF -.0936 RTF .6204 CRT .6641 CRS -.9132 CST -.9070

$G8 1187.8 R23 .0482 RI3 -,8202 CSA 38A.4 NS4 207.6 SSA 18.6

SGJ |J34.I SGZ 353.1 ?HA 128.92 ELI 469,8 EL2 205.4 4LF 36.87

LAUNCH OATE NIV Z7 1964 FL;GNT TIN_ 64.00 ARRIVAL _ATE AUG 19 1964

HELIOCENfRIC CON|C

RL 151.59 LAL -.00

RP 108.69 LAP -3.24

RC 93._1_ GL -IZ.4Z

PLANEYO_M_R|C CON;C

C) 70.24_ VHL 8.38|

LNCN AZ_TH LINCH TIN( L-I Y|Nl£ |NJ LAT

90.00 22 41 8 2847.80 -28._K)

_K_.O0 I3 19 _ 4848.?0 19.Z_

JO0.O0 0 1l 28 2969.J8 -29.84

JO0.O0 14 3_ 18 4600.8I L:)0.?Z

110.O0 1 3| 13 ZSJg._8 -34.00

110.00 15 32 2 442Z.92 24.54

O|FF[R(NTIAL CCI_R_CT|ON_

fO_ -,4442 TRA-1.465_ YC3 -.)?A_ gAU .3_93

R0[ -.4656 RRA .0468 RC3 .0766 FAU .11_9

F0£-1.1988 rRA-1,5018 F¢3-|.4406 85P 375J

80[ .6435 8RA 1,4686 8C3 ,3826 FSP -735

DISTANCE 256.010

LOt. 245.?_ vk 29.Z33 GAL -IS.a5 AZL 93.67 HCA 117.9B SNA

LOP 3.77 VP 39.325 GAP 1.60 AZP 88.28 _AL EA9.60 T_P

GP 6.0Z ZAL 164.74 ZAP 106.09 ET$ 5.J5 ZA£ 154.56 ErE

148.05 £CC .26743 INC 3.6684 Vl 29.392

7.58 RCA 108.45 APO 187.64 v2 34.8?7

152.83 ZAC 83.54 [TC 276,65 CLP-IO6.J8

OLA lO.Z2 RAL 74.80 RAO 6569,4 ¥EL 13.842 PTH 2.33 YHP 4.638 OPA 28.8? RAP 75.43 ECC 2.156[

IN[ LONG IN| RT A$C |NJ AZNTH INJ TIME

85.3Z 323.01 91.06 23 28 36

209.68 314.82 68.85 IA 39 48

"84.?8 312.97 91.77 0 54 18

|_K_.98 3|4.ZJ 67,9_ 15 51 58

45._9 322.73 93.74 Z 9 53

175.72 3|_.4] 6_.42 16 45 45

N|0-CCI_J_S( (YJ[CUT|ON ACCuRACe

SGY IZ5A.] SGR 344.? $G3 238.0

RRT -,0402 RRF -.0875 RTF .8316

$G8 JZSJ.? RZ3 .0113 RI3 -.8318

$61 J234,6 $62 344.4 THA J29o30

POCST TIM ]NJ 2 LAT 1NJ 2 LONG

2242.8 oZ?.85 ?6.68

4246.? J6.23 202.3]

J969.1 -29,28 56.02

4000.8 17,54 185.62

1719.6 -3_.I1 36.4?

3822.9 21.01 168,34

C_BIT 0[T(RM|NATIOIN ACCURACY

ST 431,1SR 318,4, S$ 352.?

CRT .68J? CRS -.9186 CSY -.91J3

LS_ 606.9 NSA 207.4 8SA 18,6

(LI 496._ EL2 202.4 ALF 32.86

ZZ06



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 1. 19641

LAUNCM 0ATE WAY Z? 1964

H{LIOC[NTRIC CC_I|C

RL 151.59 LAL -.00

RP 106,EZ LAP °3.19

RC 95,829 GL -IZ.7|

PLANLTOCENTRIC CONIC

C3 66.529 YHL 8.278

LN_H AZMTH LNCH 71ME

90.00 22 45 12

90,00 13 19 13

100.00 0 15 Z4

100.00 14 35 37

IJO.00 I 34 52

110.00 19 32 40

FLIGHT TIME 86.00 ARRIVAL CAT[ AUG Z] |964

0JSTANCE 26Z.146

LOi. 245.74 VL 29.151 GAL -I5.Z5 AZL 93.?X HCA IZI.16 SNA 442.26 £CC .?6460

LOP 6.95 YP 39.Z73 GAP Z,O4 AZP 88.06 TAL Z48.59 TAP 9.75 RCA |08.29

GP 6.16 ZAL 164.21ZAP 109.94 ITS 5.66 ZA[ |52.Z9 ET[ 160.00 ZAC #3.73

INC 3.7143 v| 29.39Z

APO }B6.ZZ vZ 34.BBB

[TC Z76.78 CLP-IIO.06

0LA 9.98 RAL 75.33 RA0 6569.3 V[L 13.780 P_H 2.52 VHP 4.666 DPA Z8,90 RAP 74.61 [CC Z.1228

L-I _INE INJ LAr INJ LONG ]NJ RT A$C INJ AZNrH INJ 7IN[ P_ CST 71M INJ 2 LAT INJ 2 LONG

2834.|1 -28.28 84.3Z 3Z2.97 91.56 Z3 32 26 2234.1 -27.76 75.69

4848.67 19,3} 209.8! 315.00 68.89 14 40 1 4Z48,7 16.29 202.45

Z55§.86 -29.81 63.79 3Z2.91 9Z.Z9 0 58 0 1955.9 -Z9,1B 55.05

460Z.15 Z0,76 |91,08 314.40 67.99 15 52 19 AOOZ.Z 11.59 JB$.TZ

2307.25 -33.94 44.83 322.63 94.31 2 13 J8 J702.3 -32,97 35.55

4423.53 Z4,56 175.76 31_.62 65.44 16 46 Z3 38Z3°5 21.03 168.36

OIFFER[NTIAL CORRECTIONS

tOE -.4829 7RA-1.54_9 TC3 -.4244 8AU .3950

ROE -.4474 RRA .0394 RC_ .0756 FAU .11483

FOE-1.1858 FRA-J.450G FC3-J.4507 89P _594

BOE .6583 8RA 1,5464 BC3 ,4311 FSP -727

NI0-COURS[ EXECUTION ACCURACY C_BJT OETERNINATION ACCURACY

SGT 1336.3 $GR 334.9 SG3 236.3 ST 467.5 SR 309.B SS 354.5

RR7 -.0257 RRF -.02_4 RTF .8397 CRT .6926 CR$ -.9242 CST -.9143

SGB |377°7 R23 .0554 RJ3 -.6398 LSA 630,1NSA 206.1 $5A IB.5

SGI 1336.4 $GZ 334.8 THA 129,6! ELI 524.7 ELI 197.? ALF 29.39

LAUNCH O&T£ NAY 27 196A FLIGHT TII4C 88.00 ARRIVAL OAT£ AuG 23 1964

HELIOCENTRIC CONIC

RL 1_1.59 LAL -.00

RP 108.59 LAP -3.11

RC 98.148 GL -J3.03

PLANIETO(ENTRIC C01_llC

C3 66.82Z VHL _.174

LNCH AZMTH LNCH 7II4_

90.00 22 49 31

90.00 13 J9 25

100.00 0 19 35

100.00 14 35 59

110.00 I 38 43

110,00 J5 33

OISTANCE 268,2_1

LOL _4_.24 VL 29.066 GAL -1_.05 AZL 93.76 HCA IZ4._4 SNA 146.45 ECC ,26183 [NC 3.7634 vl 29.592

LOP 10.13 VP 39.ZZ0 GAP Z.45 AZP 82.88 TAL Z47.SZ TAP 11,_6 RCA 106.11 APO 184.80 v2 34.899

GP 6,32 ZAL 163.64 ZAP 115.97 Er5 6.18 ZA£ 150.15 ETE 16Z.?0 ZAC 83.92 ETC 2?6.86 CLP-II$.?_

OLA 9.79 RAL 75o_0 RAO 6569.3 VEL 13.718 PTH 2.51 VHP 4.706 DPA 2_.98 RAP 74.04

L-I TIN[ [NJ LAT JNJ LONG |NJ RT ASC INJ AZMTH |NJ TINE PC) CST TJN INJ Z LAT INJ 2 LONG

28|9.74 -28,Z5 63,Z7 322.95 92.09 23 36 3J 2219.7 -27,66 ?4.65

485j,03 19.36 209.96 315.21 68.95 J4 40 16 4251,0 16.35 202,59

2541.96 -Z9.77 62.76 3Z2.87 92,83 1 1 57 1942.0 -29.06 54,0_

4604.05 Z0.80 191.20 314.6| 68.04 15 52 43 4004.0 |?.64 183.83

2294.33 -33.8T 43.63 322.5§ 94.90 2 16 57 1694.3 -3Z.82 34.55

4424.43 24.58 |75._1 31_.85 65.46 16 47 4 3824.4 21,O6 168.43

_RBJT OETERNINATIC_N ACCURACY

ST 504,7 SR 300.0 5$ _56._

CRT ,7126 CRS -,9301 CST -.9165

LSA 655.9 MSA Z03.B Ss4 18.4

ELI 555.1 EL2 19J.4 4LF 26.33

OIFFERENT|AL CCNRECTION5

TO[ -.SZZO TRA-I.6Z58 TC3 -.4753 BAU .4298

ROE -.4290 RRA .0238 RC3 ,0245 FAU .11Z51

FO£-|.I73L FRA-1.3966 FC3-1.4576 8SP 3953

80[ .6251 8RA 1.6_59 BC3 .4831 FSp -7Z5

ECC 2.0997

NI0-COURSE ExECuTION ACCURACY

SOT 1440.2 $GR 524._ SO3 _34.1

RRT -.0095 RRF -.06_7 RTF .B459

SG8 1476.3 RZ3 .O6_Z R13 -.8459

$GI 1440.Z $G2 324.2 THA 179.87

LAUNCH OATE N4Y 27 1964 FLIGHT TXNE 90.00 ARRIV4L CATE aUG 25 1964

HELIOCENTRIC CONIC

RL 151.59 LAL -,00

RP 108,55 LAP -3.03

RC 100.469 GL -|5.56

PLAN[TO_EENTR|C CONIC

C3 65.1Z5 VHL 6.070

LNCH AZNTH LNC_ TIME

90.00 22 54 9

90.00 13 19 37

100.00 0 24 3

100.00 14 36 19

110,00 I 42 51

klO.O0 15 34 I

01FFERENTIAL CC3RRECT]ONS

TO[ -.5611 TRA-I.?044 TC3 -.527| 8AU .4634

ROE -.4075 RRA .0J20 RC_ .0732 FAU .1097_

F0[-1,1574 FRA-I.3388 FC3-1.459_ 65P 43|Z

_0[ .6934 BRA 1.7044 BC5 .532_ FSP -719

_|STANC[ Z74.324

LOL _45.74 VL 28.978 GAL -14.84 AZL 93.82 HC4 |Z?.52 SN4 145.64 [CC .25913 ]NC 3.B164 V! 29,392

LOP 15.32 VP 39.165 GAP Z.85 AZP 87.6? TAL Z46.59 TAP 13.91 RCA 107.90 4PO |85.57 V2 34.911

GP 6.50 ZA_ 163.0Z ZAP 116.98 ET$ 6.74 ZAE 148.]6 ETE 163.05 ZAC 84,1| £TC 276.94 CLP-IIT.17

0LA 9.45 RAL 76.50 RAO 6569.Z VEL 13.656 PTH Z.50 VHP 4.255 CPA 29.12 RAP 25.T1 ECC 2,0716

L-1 T_M_ ]NJ_LA_ INJ LONG JNJ RT A$C |NJ AZNTH JNJ TJNE I_ CST YJM JNJ 2 LAT ]NJ 2 LONG

Z804.58 -28.20 82.16 322.94 92.64 23 40 53 2204.6 -Z7.54 73,5_

4853.87 19.45 210,14 _15.45 69.01 14 40 31 4253.9 16.43 202.7?

2527.28 -29.72 61.67 3Z2.85 93.40 1 6 11 1927.5 -28.95 52.96

4_8.40 20.86 191,3_ 314.#6 _8.09 15 53 6 4006.4 17.71 J83.98

2280,72 -53.79 42.58 322.47 95.52 Z ZO 52 1680.7 -_2,66 53.53

4425.23 24.62 175,_K) 313.11 65.50 16 47 47 3825.7 ZI.IO 168.51

NI0-COUR$[ ExECUTiON ACCURACY CNRBJT 0[TERN[NATION _CCuRACY

$GT 1545.1 $GR 312.6 SG3 231.1 ST 542.9 $R 289.3 55 359.I

RRT °0085 RRF -.0586 RTF .8503 CRT .7270 CR$ -.9362 CST -.9J79

$G8 1576.4 R23 -.0_61 R15 .8502 LSA 683._ NS4 200.6 SSA 18.2

SGI 1545.1 SG2 312.6 THA .10 ELl 587.2 ELI 185.7 ALF 25.63

LAUNC_ OATE MAY 27 1984 FL|C_;elT T|e,_E 9?o00 ARRIVAL OATE AUG Z? |964

HELIOCENTRIC CONIC

RL 151._9 LAL -.DO

RP 108.51 LAP -Z,94

RC J02.790 OL -13.72

PLAN[TOCENTR|C CONIC

C3 63,439 VHL 7.9_5

LNCH AZNTH LNCH TI1_[

90,OO 22 59 6

90.00 13 19 46

J O0.O0 0 28 51

IO0.O0 14 35 38.

110.00 I 47 18

110.00 15 34 42

O|FF[R(NTIAL CORR[CTIC_I$

TOE -.5994 TRA-1.2807 TC3 -.5796 8AU .4953

RO( -.38_ RRA -.0(X_1 RC3 .0718 rAu .10685

F0[-J,1364 FRA-|._748 FC3-J.4554 BSP 485_

80( .7130 8RA 1.7807 BC3 .5840 FSP -704

0]$TANC[ 280.370

LOt. 245.74 VL 28.888 GAL -14,62 AZL 93.87 HCA I30.70 S.NA 144,81 [CC .25651 INC 3.8742 vl _9.392

LOP 16.51 VP 39.110 GAP 3,Z3 AZP 8T.42 74L 245.21 ?AP 15,91 RCA 107,62 AP_ 181,96 V2 34.92_

6P 6,7] ZAL 162.37 ZAP J_O.J8 [T$ 7,34 Z4[ J46.3J ET£ 164.10 ZAC 84,3? [TC Z26.95 CLP-120.41

0LA 9.15 RAL 77,]4 RA0 8569.Z VEL 13.594 PTH Z.48 VHP 4.812 DPA 29,3| RAP 73.62 [CC 2.0440

L-I 71141[ [NJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2788.48 -28.15 80.98 322.94 93.23 23 45 34 ZlSg.5 -27.40 72.40

48_?,35 |9.54 210.36 315.72 69.09 14 40 43 4257.3 16,52 202.98

251|.71 -29.65 60,52 322.83 94.00 1 10 42 1911.7 -28.78 51.82

A609,35 20.94 |9|.54 3|5.14 68.|6 |5 53 27 4009.4 J7.79 1_4.16

_68._10 -33.89 41,48 3_2.41 98.17 2 Z§ 2 1666.3 -32.47 32.44

4427.53 24,67 176.01 313.41 65.55 16 48 30 3827,5 21,16 168.62

NI0-COURSE EX[CUTI(_I ACCURACY ORBIT 0ET[RM|NATION ACCURACY

SGT 1649.8 SGR 300.3 $G3 227.1 ST _81.6 SR 277.? SS 360.Z

RRT .0287 RRr -.0483 RTF .8530 CRT ,7408 CRS -,9424 CS7 -.9186

SGB J676.9 RZ3 -.0736 RJ3 .8_29 L$A 7|J.4 MSA 196.6 $SA 18.0

SGI |649.8 $G2 3[)0.2 THA .3| ELI 620.3 EL2 174.9 ALF 21.25

zzo?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

L4UNC_ 0ATE NAY 77 J964 FL|GHT T|ME _4,00 ARRJ¥AL CAT[ AUG 79 J964

HELJC)_ENTR/C CON|C

RL 151.59 _AL -,00

RP Z08.48 LAP -Z.84

RC 105.121 GL -14.11

PLANETC_[NTRIC CCJNJC

C3 61,769 VHL 7.859

LNCH AZNTH LNCH TJM£

90.00 23 4 Z5

90.00 13 19 49

;00.00 0 33 59

100,00 14 36 51

ll0.00 1 52 0

110.00 16 35 20

0LSTANC£ Z86,3B9

LO. Z45.74 vc Z8,797 GAL -14.40 AZL 93,94 _CA 133.89 SNA 143.98 ICE .?$396 ZNC 3.9578 ¥1 29.59Z

LOP 19.70 vP 39.053 GAP 3.59 AZP 87.17 TAL 145.97 TAP 17.87 RCA ]07,4Z APO 180,55 VZ 34,955

GP 6.96 ZAL 161.66 ZAP IZ5.16 ET$ 7.99 ZAE 144.60 ETE 164.95 ZAC _4.$6 ETC 276.92 CLP-I_3.t*

DLA 8,B| RAL 77.BZ RA0 6569.Z V£L ]5.55Z PTH ?o47 yHP 4.875 _P4 19,56 RAP 73.74 ECC Z.0166

L-| r|NE |NJ kAT IN] LC_ IN] R_ A_C |NJ AZNrH |NJ rJN[ PC) C$T TiN JNJ ? LAT IN] 2 LC>NG

2771.30 -?8.08 79.73 521.93 95.85 75 50 36 Z]?|,5 -77._4 7].J6

486|.64 19.64 ?10.63 516,01 69.18 14 40 51 4?61.6 16.64 ?05.14

2493,11 -Z9.56 _9,Z9 51Z,81 94,64 I 15 54 1895.1 -?8.6! 50.62

4613,07 Z1,05 19|.77 513.45 68.26 15 55 45 4013.1 17,89 484.38

2250.94 -33,57 40.Z8 311.35 96.86 ? 79 3l 1650.9 -52._6 31.79

4429.99 24.T4 176.17 _13.75 65.6? 16 49 I0 5850.0 21._4 168,77

O|FF[R[NTIAL CCIRRECTJONS

rOE -.6388 TRA-|.8561 TC3 -.6336 BAU .§164

ROE -,3635 RRA -.0111RC5 .0704 FAU ,10330

FOE-J.JJ94 ¥RA-1._[Jt5 FC5-J,4507 BSP 50|7

OO[ .7550 eRA 1.856| 8C3 .637_ FSP -694

NI0-COUR$[ [XEEUr|(_I ACEURACT @RB|T DETERMJNATIC_q JCCURACY

$GT 1796.0 5_ 187,3 $63 ?_.1 57 6?1.7 SR ?63.0 5S 36_.0

RRT .0503 RRF -.0380 RTF .8550 CRT .755J,CRS -.9489 CST -.9190

SG8 1779.4 RZ5 -.0815 RJ3 .8549 LSA 741.5 NSA |9_.0 SSA J7,T

SGI 17§6,1 SGZ Z86.9 rHA .48 ELI 655.4 EL? J6a.8 4LF ]9.09

L4UNCH 0ATE MAY 27 |964 FLIGHT rINi[ 96.00 ARRIVAL OATE AUG 31 |964

HEL|OCENYRIC CC_41C.

RL 1_l.59 LAL -.OO

_P 108.44 LAP -2o75

RE 107.418 GL -14._

PLANE TC_£NTRIC CONIC

c5 60.1ZO VHL 7.794

LNCH AZMrH LN(H TJl4_

90.00 23 I0 9

90.00 13 19 44

lO0.O0 0 39 51

100.00 J4 36 59

tlO,O0 I _7 6

JlO.O0 15 35 53

01STANCE 292.365

COL 145.74 VL Z6.704 GAL -|4.18 AZL 94.01HCA 137.08 SNA 145,J5 ECC .25148 INC 4.0087 VI 29.59?

LOP Z2.69 vP _8.996 GAP 5.94 AZP 87.06 TAL 242.70 rAP 19,78 RCA 107.15 APO 179.15 V? 34.947

GP 7.Z5 ZAL J60.90 ZAP IZ5,96 £TS B.rl ZA[ 143.0Z £TE 165.56 ZAC 84.85 £TC 2?6.85 CLP-J?6.?9

0LA 8.43 RAL 78.31 RAO 6569,J VEL 13.47J PTH 2.46 VHP 4.943 DPA 29.93 RAP 74.06 ECC ].9894

L-I TIN( JNJ LAT |NJ LC_IG IN] RT ASC IN] AZNTH INJ TIME PC) C$T TIN IN] ? LA? IN] ? LONG

Z751.84 -Z7.98 78.39 5ZZ.96 94.SZ ?5 56 ? Z157,8 -27.06 69._4

4868.95 19.77 Z10.96 516.36 69.51 14 40 51 4267.0 16,78 ?05.57

Z477.28 -Z9.46 57.98 _ZZ.8Z 93,53 I ZO 48 1877.5 -18.41 49.33

461_.75 ?|.IS 19Z.07 313.79 68.3? Jfl 55 57 4017.7 18.03 J84.67

Z134.49 -33.45 59.01 3Z2.19 97.59 Z 54 ZO 1634.5 -SZ.OZ 50.07

4433,30 Z4.83 176.38 3Ji. J0 63,7Z 16 49 46 3853.3 21.34 168.97

C_R611 O_TERHZNJTIC_N ACCURACY

5T 663.0 SR 751.3 SS 566.J

CRT .7697 CR$ -.9555 C$T -.9J97

LS& 773.6 NSA 186.8 554 ]7.4

ELl 691.? EL? J53.7 ALF ]7.J_

O|FFERENT|AL CCNRECTICIklS NI0-COURSE ExECuTJ@N ACCURACY

rOE -.67_7 TRA-1.9294 TO3 -.6888 BAU .5564 SGT 186Z.8 SGR 175.7 SG3 218.9

RO[ -.3400 RRA -.0241RC3 .0691 FAU .100Z9 RR7 .0736 RRF -.0Z8_ RTF ,856Z

rDE-|.|O_4 FRA-I.JSZl rC3-|.4441BSP 5581 SGB J88Z,8 R25 -.0951 RJ3 .856J

80£ .7591 8RA 1.9196 8C3 ,6915 FSP -684 SGI 1863.0 SGZ 777.9 TH4 ,63

LAUNCH 04TE NAY Z7 1964 FL|GHr TIN£ 98.00 _RRI¥AL C4T£ SIP ? 1964

H[LIO(£NTRIC CONIC 0|STANCE 298.359

RL J51.59 LAL -.00 LOt. Z45.74 VL 26.610 GAL -15,94 AZL 94.09 HCA 140o27 SNA 142.35 £CC .Z4910 /NC 4.0887 Vl Z9.391

RP 108o40 LAP -?,61 LOP _6.08 VP 56,959 GAP 4,?7 4ZP 86,85 TAL 241.57 TAP 21.65 RCA 106.87 4PO L77.78 VZ 34.960

RC J09.741 GL -J5.00 GP 7.60 ZAL 160.09 ZAP 1Z8,56 [T$ 9.35 ZAE 141.57 (T[ 166.01Z4C 85.15 [TC ?76.74 CLP-J?8,97

PLANE TC_ENTfllC CONIC

C5 58.497 YHL ?.648 OLA 8.03 RAL 79.27 RA0 6569,1 VEL 13.411PrH Z.45 VHP 5.016 _P4 50.36 R_P 74.58 ECC 1.9627

LNCH 4ZNFH LNCH T/HE L-I TJN( IN] LAT IN] LONG IN] RT A$C IN] AZNTH JNJ TEN? PO CST TIM JNJ ? LAT IN] ? LONG

90.00 23 16 Zl Z73Z.88 -Z7.87 76.94 312.98 95.14 ?4 J 54 ZJ32.9 -26.85 68.42

90.00 15 19 Z? 4873.$7 19.93 211.5# 516,74 69,46 14 40 40 4273.6 J6.96 ?03.97

J_O.O0 0 45 30 Z456.02 "Z9.53 56,56 52Z.8Z 96.06 I 16 ?8 1858.0 -?8.J_ 47.95

JO0.O0 14 36 55 46Z3.67 Z|.30 19Z,4§ 31_.16 68,51 J5 55 58 4023.7 18.19 185.05

II0.OO 2 Z $_ 221".75 -53,26 57.66 321.Z4 98.38 ? 39 3? 1616.8 -51.75 78,76

110.00 15 36 18 44_7,69 Z4.9_ 176,66 514.50 65.64 16 50 16 3857.7 21.48 ]69,74

O_F¢[R[NT|AL CC_IIR[CTION_ NIO-C_IJR$_ [_[CuTION ACCuRACV CMS|T O[T£R_INAT|ON ACCUR&CV

TOE -.7199 rRA-Z.O009 TC3 -.7494 BAU .5654 $GT 1970.4 $GR Zf19.6 SG3 214.6 ST' 705.9 SR 256.6 SS 370.1

ROE -.3156 RRA -.O_61 RC_ .O679 FAU .09_O1 RRT .0986 RRF -.0Z_O" RTF .8569 CRT .7851 CRS -.9673 CST -.9192

r0[-J.0875 FRA-I.O_I_ FC5-1.4357 86P 375Z SG8 1987.4 RZ_ -.1064 R13 .8567 LSA 811,Z NSA 181.4 5S4 16.9

BO£ .7860 lIRA Z,OOJZ BC3 .7489 FSP -674 S0J I970.6 SGZ Z36.3 THA .76 ELI 750.9 EL? 141.5 4LF 15.33

LAUNCH 04T[ HAY 27 1964 FLIGHT TII,_ IO0.O0 ARRIVAL CATE S£P 4 1964

HELZC(ENTRIC CONIC OI$TAN_£ _04.31Z

RL 151.59 LAL -,00 _OL 145,74 VL 26.516 GAL -15,70 AZL 94.1g HCA 145.47 SI4A 141.51 CCC .24680 INC 4.1802 Vl 79,592

RP 108.5_ LAP -Z.49 LOP 29,_$ VP 38.6#0 GAP 4.5_ AZP 86.64 TAL Z40.01 TAP Z5.48 RCA 106.58 APO 176.45 v? 34.973

• C 111.049 GL o15.5_ GP 9.02 ZAL 1_9.20 ZAP 1_0.99 ETa 10.46 ZA£ 140.22 ETE 166.29 ZAC 85.54 ETC 276.59 CLP-131.48

PLAN_T(X£NTRIC CON/C

C3 56.909 VHL 7,_44 OLA 7.56 RAL 80.04 RAO 6_69.0 VEL 13.352 PTH 2.44 VHP 5,092 0PA 50.8_ RAP 75.27 [CC 1.9366

LNCH AZMTH LNI(;H Tllil_ L-| TIN( |NJ LAT |NJ L_NG IN] RT ASC IN] AZMTH INJ TIME P_ CST T_N INJ ? LA T |NJ ? LONG

90,OO 23 _3 • Z711.11 -Z7.71 75.36 323.01 96.0Z 14 8 J8 _111.1 -?6.60 66,88

90.00 J3 IS 53 48ei.$6 20.13 211.9| 317.16 69.65 14 40 15 4281.9 17.18 204,48

I00.OO 0 3Z I 24_7.0_ -Z9.17 _.OZ 322.83 96.86 1 3_ 38 1837.0 -77.9J 46.44

IO0.O0 14 _6 )_ A_J.17 Z|.48 1_Z.9_ _16.6J 68,70 15 33 47 4051.Z 18,40 185.49

110,OO Z 8 34 ZI97.AB -33.06 36.19 3ZZ.IB 99.Z3 Z 45 11 J597.5 _31.45 Z7.34

110.00 15 36 _3 4443.4_ 15.11 177,04 ]i4.96 66.01 16 $0 36 3843.5 Z|.66 169.59

O|FF[R[NT|AL CClRR[C_|_4S NI0-COUR_ £X[CUTI(_N ACCURACY CWS|T O£T(RMINAT|ON ACCUR4C_

TO[ -.7611 TR&-_,O_II_ TC3 -.8013 6AU ,6115 $61L_1D76.3 $GR 245.5 SG3 Z09.7 57 749.4 SR ?20.9 $S 373.6

ROE -.1904 #RA -,048| RC3 .0668 FAU .09)34 RRT .J156 RRF -.0134 RTF .8566 CRT ._0JS CR$ -.969] CST -.9J8_

FOE-].O•05 FRA-i.O_?5 FC3-1.4_3| BSP 6085 $GB ZO90.7 RZ) -,I135 R13 ,8564 LSA 847.8 NS4 J75.8 S$_ _e.3

_O[ .1147 _A Z.O690 ¢C3 .8050 FSP -654 SGI Z076.3 $GZ 243.3 THA .86 ELI 770.6 EL? ]28.4 4LF ]3;68

ZZ08



JPL TM 33-99 EARTH--VENUS TRAJECT, ORIES (VOL I, 1964)

LAUNCH 0AYE MAY 27 L964 FLIGHT TIME |02,00 ARRIVAL OAlE SEP 6 1964

H£LIOCENTRIC CON ZC

RL 151,_9 LAL -.DO

Re 108_32 LAP -2.35

RC lJ4.)§I GL -I6,iZ

PLANETO_ENrRIC CONIC

C$ 55.366 VHL 7,441

LNCN AZNTH LNCN TIME

gO,O0 23 ]0 52

9O.DD J3 17 5B

IO0.OD 0 59 lO

100.00 14 55 57

lI0.O0 2 15 5

110.00 15 36 31

0ZSrANCE 310.Z47

LOt. 245.74 VL 28.420 GAL -13.46 AZL 94.29 MCA 146.66 SMA 140,69 ECC ,24A60 INC 4.2867 vl Z9.39Z

LOP 5Z.48 vP 58.62Z GAP 4,69 AZP 86,AZ TAL _98,61 TAP 25.Z7 RCA 106,Z6 APO 175.11 VZ _._JP86

GP 8.54 ZAL 158.24 ZAP 153oZ4 ET5 1].5_ ZAE I38.96 ErE 166,41 ZAC 86.01 [TC 276.4I CLP-13_,84

OLA 7.0Z RAL 80.86 RAO 6569°0 VEL 13.294 PTH 2.49 VHP 5,17Z DPA 51.55 RAP 76.12 ECC 1,9112

L-J TIME INJ LAT INJ LONG INJ RT AsC INJ AZMTH ]NJ [IME F40 CST TIM |NJ Z LATINJ 2 LONG

2687.15 -Z7,54 75.6A 523.04 36.86 Z4 15 19 2087.2 -26.5D 65.19

A892,30 Z0,37 ZJ?.58 317.64 69,90 I4 39 3D 4292.3 IF.AS ZDS.I2

Z413.96 -28.97 93.34 5_Z.84 97.72 l 39 2A 1814.0 -27,60 A4.80

4640.72 ZI.TZ 195.$4 317.10 68.94 15 55 17 40A0.7 18.66 IB6,0B

Z176.37 -32.82 5A.59 52Z.13 |00.15 2 51 22 1576.4 -31.07 25.80

4451.08 25°32 177.53 313.48 66.23 16 50 42 3851.1 21.89 I?O,O6

CI_'BIT DETERNINATION ACCURACY

ST 296.1 SR 204.0 $5 379.7

CRT .8199 CRS -.9760 C$T -.9189

LSA 889,0 MSA 170.4 SSA 15.6

ELI 813.9 EL2 114.5 AkF 12,11

DIFFERENTIAL CC_RECTION$

TOE -.8062 rRA-Z.i3A9 TO3 -.8611 eAU .6392

ROE *.2643 RRA -,0599 RC3 .0661FAU .09027

FDE-I.06438 FRA -.9691FCS-I.A|]_ BSP 6448

BDE .848_ 8RA 2.1398 Be3 .8636 FSP -642

MJD-CC_JRSE EXECUTJC_ ACCURACY

SGr 2%84.3 8GR 230.6 5G3 205.3

RRT .153Z RRf" -.OIOJ RTF .8564

SGB 2196.4 R23 -.IAAA R]5 .8561

SGI 2184.5 SG2 226.0 THA .94

LAUNC_ 0ATE MAY 27 I964 FLIGHT TIME I04.0I} ARRIVAL DArE 5EP 8 1964

HELIOCENTRIC CONIC

RL 151,59 LAL -.00

Rfl 108,28 LAP -2.Zl

RC 116,848 GL -J8,80

PLAN_TO(ENTRIC CONIC

C3 53,884 VHL 7.341

LNCH AZMTff LNCH TIN_

_0.00 23 38 A7

90.00 J3 J8 _J

100.00 1 ? 6

100.00 ]A 3A A9

110.00 Z ZZ 18

IIO.O0 15 36 7

DIFFERENTIAL CORRECTIONS

roe -,855I rRA-2.1989 re3 -.9208 BAU .66_0

ROE *.2373 RRA -.0717 RE3 .06GO FAU .087G1

FOE-|.0590 FRA -,9120 rc3-1.3979 eSP 1813

BOE .8674 8RA 2.20101 BC3 ,9232 FSP -631

0ISTANCE 316,16_

LOt. 249.74 vk 28,325 GAL -13.20 AZk 9A.Al HCA 149.66 SMA 139.89 ECC .242A9 INC 4.4131 vl 29.592

LCO 35,67 vP 38,764 GAP 5.J_ AZP 86,18 TAL 237.J8 TAP 27,D4 RCA ID�.9T APO J73.8J V? 34.999

GP 9.J9 Z&L |97.19 ZAp 139.32 ET$ 12.8_ ZAE I92.28 ETE 166.36 ZAC 86._1ETC ?7_.20 CLP-I]6,0?

O_A 6.59 RAL 8|.71 RA0 6_.9 VEL 13,2_8 PTH 2,42 VHP 5.255 DPA 92.3| RAP 77.12 ECC 1.8668

L-I TIM( |NJ LAT IN] LONG IN] RT A$C |hi AZNTH |NJ TIME PC, C$T TIN [NJ 2 LAT IN] Z LC_G

Z660.4B -27,31 fl.TZ 3ZI.OB 97,B0 24 23 7 2060,5 -25,95 63,31

A903.32 L"I0.68 2J3,A3 3|8,|9 70.21 14 38 J7 4309,6 17.80 _05,94

2388.3| -28.72 _I,4F 3_E.65 98.68 | 46 54 1788.5 -2T.22 42.99

4652.97 22.02 194.53 317.66 69.25 15 52 22 4059.0 19.00 186.85

21_2.96 -32.92 32.83 322.08 101.15 Z 58 11 1553.0 -30.65 Z4.I]

4461.09 2_._0 I78,38 316,07 66,53 J6 50 28 386I.J ZZ.2O 170.67,

RIO-COURSE EXE(UTION ACCuRAC_ C_'_IT OETERMINA T_ON ACCURACY

$GT 2292.5 8GR 216.5 SG5 Z00.8 57 845.9 SR 186.0 S5 362.4

RR7 .IBII RRF -.Olt9 RTF .8559 CRT .8405 CRS -.9827 CST -.919Z

SGB 2302.7 R23 -,1711RI5 .8556 LSA 99A.1MSA 165.5 SSA 14,6

8G1 2292.9 $62 212.9 ?HA .99 ELI 86D.A EL2 99,1 ALF JO.6J

LAUNCH DATE MaT Z? 196A FLIGHT T%NE 106.00 ARRIVAL CATE $EP 10 1964

HEL|O(ENrRIC CONIC

RL 15I._9 LAL -,OO

RP I08._4 LAP -Z.O7

RC 11B.935 GL -17.60

PLANETC_ENTgIC CONIC

C_ 52.483 VNL 7.2A5

LNCH AZMTH LNCH TIME

90.00 Z5 AS A

90.00 13 14 _3

lO0.O0 I I6 O

lO0.OO 14 33 3

I10.00 Z 30 Z2

110.00 15 3_ 11

OlFFERENT|AL CC_RECTION$

TOE -.9080 TRA-2.2992 TC3 -.9799 _AU .6_91

ROE #.209_ RRA -,0837 RC3 .0885 FAU .083_8

roE-l.0506 FRA -.8_27 rC3-1.3787 OSP 714_

BOE .9519 eRA 2.2607 8C3 .9822 FSP -612

DISTANCE 322.D68

LOt. 245.24 VL 28.229 G&L -12.9A AZL 94.3? HC_ 155,06 SNA 159,09 £CC .?AOA8 INC 4.5666 VJ 29.392

LOP 58.87 VP 58.707 GAP 5.46 AZP 85.93 TAL 255.71 TAP 28.77 REA I05,65 APO i72.54 VZ 55.01Z

GP IO.OI ZAL 196.05 ZAP 137,22 [TS 14.43 ZAE 156.65 ETE 166.12 ZAC 87,5? ETC 275.9? CLP-198,1B

O_A 5.65 RAL 82.6I RAO 6568.9 vEL I3.18_ PIH 2.4I VHP _,343 OPA 33,28 RAP 78.25 ECC 1.8637

L-I 7/NE INJ LAr IN] LONG IN] RT ASC IN] AZNTH IN] rIME PO CSr TIM _NJ 2 LAr IN] 2 LONG

2630.5_ -27,01 69,56 529,13 98.8A ZA 31 54 2030.5 -25.51 61.22

4922.66 21.07 Z14.93 _18.82 70.69 14 36 26 4522, 7 18.24 207.01

23_9,37 -28,40 49.3B 322.87 99.73 I 55 20 1759,4 -26.77 40.96

4688.87 22.40 I95.36 318.31 69.67 I5 50 52 4068.9 J9o43 187.B_

21Z6.6_ -32.16 30.86 322.02 102.26 5 5 49 1526.6 -30.14 22.25

_42A.58 25,95 179.04 316.76 66.93 16 A9 A5 387_.A 22.60 171.A9

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIC_N ACCURACY

SGT 2399.0 SGR Z0Z.9 6G3 _98.9 ST 898.? SR 166.9 SS 395.8

RRT .2087 RRF -.0212 RTF _RSA9 CRT ,_6AO CRS -.9890 CS! -,9197

5G8 2407.6 R23 -._54 RI3 .8846 C5_ 982.8 _SA 161.3 $SA 13.5

SG] 2999.4 $62 198.4 TMA 1,02 ELI 910.3 EL2 85.0 ALF 9.19

LAUNCH DATE MAY 27 1964 FLIGHT TIN_ 108.00 ARRIVAL DATE SEP 12 1964

HEL_OC[MF_¢C CONIC

RL 151.59 LAL -,00

RP 108.19 LAP -I.�I

RC 121.Z14 GL -18.55

PLANE TC_ENTRIE CCINJC

C3 51.199 VHL ?.|_ OLA

LNCH AZMTH LNCH TIN[ L-I TIN[ [NJ LAT

90.00 O 2 38 2_95.8_ -26.62

90.00 ]3 II 16 494_.0_ 21._?

JO0°O0 ] 28 12 2326.09 -26o00

IO_.O0 14 30 23 4889.84 22,89

IIO,OO Z 39 33 _098.SZ -3|.70

110.O0 15 33 31 AA92.17 26.42

DIFFERENTIAL CORRECTIONS

TOE -.9710 TRA-Z,3193 TC_J,O_9? _AU ,71_2

ROE -,1_04 RRA -.0959 RC) .0_2 _AU .08029

ro(-1.0568 rRA -.7988 FC3-1.3877 8SP 75I?

8OE ,9876 8RA 2.321_BC3 I.Oi20 FSP -600

OISTANCE 327.9_?

LCt. ZA$.?4 VL 28.13_ GAL -12.68 AZL 94.76 HCA 156°26 SMA 138.31 ECC .25858 INC 4.7582 vl 29.592

LOP 42,08 VP 38.649 GAP 5,7_ AZP 85.64 TAL 254,22 TAP 3Q.48 RCA 10_.5Z APO 171,31 V2 55,026

GP 11.08 ZAL ]_4,72 ZAP 138.92 IT8 16.40 ZAE 13_.59 ETE 165.65 ZAC 88,38 ETC 27_o71 CLP-]40.18

4.?4 RAL 83,_ RAO 6968.9 VEL 13.136 PFH 2.40 VNP 5,436 OPA 34.48 RAP ?9.49 ECC J,8426

IN] LONG INJ RT ASC IN] AZNFH |NJ T_kl_ PO CST TIM IN] 2 LAT IN] 2 LONG

67,10 323.16 100.02 0 4S 5A 1995.6 -2A.92 58,82

Z1_.99 319.59 71.19 14 3_ 41 4545.1 18,80 208,40

46.99 322.90 100.95 2 4 58 1726,1 -26,20 _8.6A

J9_.72 319,09 70.23 |_ 48 _2 _089.8 19.98 J89.13

28.63 321.97 IO3.91 3 14 30 1496,5 -29.52 20.10

180.21 317.58 6?.48 16 48 25 3892.2 25.]A 122,60

RIO-COURSE EXECUTION ACCURACY ORBIT OET[RMINATION ACCURACY

SGT 2_08.2 SGR ]9(3.7 $G3 191.3 ST 958.7 SR 146.3 SS 408.3

RRT .2)13 RRF -.0429 RTF .8843 CRT .8919 ORS -,99_J CST -.9213

SGB 291_.S RZ3 -,2484 RI3 ,8940 LSA 1040.2 MSA 158.2 $$A 12.L

$61 2508.6 862 165.5 TMA 1.01 ELI 967.6 EL2 65.6 ALF 7.79

2209



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUNC_ DAYE MAY 27 J964 FLIGHT TIME ||D.DO ARRJVAL OAT[ $£P 14 ]964

H[LIOCENTRIC CO_t|C

RL J5J.59 LAL -.00

RP JD0.|5 LAP -|,75

RC JZ3.486 GL -]9.73

PLANE rC_ENT/|C CO_IJC

C3 50.086 VHL 7.07?

LNCH AZMTH LNCH-T|M£

90.00 0 I_ 9

90.00 |_ 6 42

100.00 I 38 |0

I00.00 I_ Z6 Z?

|lO.O0 Z _0 IT

|lO,O0 19 30 45

O|¥FERENTIAL C(_R[CT|ON8

TO[-I.0468 TRA-Z.378] TC3-1.097Z 8AU .7363

RDE -.1498 RRA -.IOS_ RC3 .07|6 FAU .07690

rOE-l.0?0$ FRA -,745S rC3-1.3Z93 6SP 7886

8OE 1.0578 BRA Z.3808 BC$ 1.0993 rSP -586

0|STANCE 333.832

LOt. 245.74 VL 28°058 GAL -12.40 AZL 9§.0| HCA 139.47 SNA 137.54 ECC .236T8 [NC 5.0059 vl 29.392

LOP 45.28 VP 38.598 GAP 5.99 4ZP 85.31 TAL 23Z.69 TAP 3Z.J6 RCA |04.$8 APO lTO.J| v? 35.039

GP 1Z.43 ZAL 153.Z2 ZAP 140.38 ItS 18.93 ZA[ 134.38 IT[ 164.89 ZAC 69.7Z ETC 2?5.43 CLP-142.08

OLA 3.60 RAL 84.55 RAO 6568.8 VEL |3.094 PTH Z.39 VHP 5.539 OPA 36.03 RAP 80.8Z [CC 1.8Z43

L-| TINt| ]NJ LAT _NJ LONG JNJ RT ASC |HJ AZNTH IN| TJM[ PO CST T|M ]NJ Z LAT]NJ Z LOHG

2554.66 -26.1| 64.21 323.26 |0|.38 0 $7 a: ]994.7 -24.27 56.02

A975.09 22.Z1 217.95 320.34 T1.97 14 Z9 37 4_75.1 19.54 210,30

ZZ86.86 -27.46 44.19 32Z.94 10Z.30 Z |6 |T |686.9 -Z_.49 3S.95

4118.13 23.53 198._8 320.06 71.01 15 43 0 4118.1 ZO.?Z 190.91

Z06J.17 -3|.1] 28.03 32|.95 |04.93 _ Z4 38 1461.2 -28.75 17.64

4316.58 27.03 181.84 31B.6| 68.26 18 46 l 39J6.6 23.85 174.13

HI0-COURS[ [_CuT_ON ACCURACY ORBIT DE TERMINATION ACCURACY

5GT 2617.6 $(,R 18J.0 SG3 J86.5 5r J027.3 SR 124.0 SS 424.6

RRT .2443 RRF -.0828 RTF .8539 CRT .9230 CRS -.996J CST -.9239

SOB 2623.8 RZ_ -._4 R|3 .8535 LSA |I07.4 MSA ]56.6 SSA 10.5

SGI Z617.9 SGZ IT5.5 THA .97 _L| |033.7 EL2 4_.8 ALF 6.39

LAUNCH OA T£ NAY Z? 1964 FLIGHT TIHIE 112.00 ARRIVAL OA T£ SEP J6 J964

HELZOCENTRJC CC_'_JC

RL |_|._9 LAL -.00

RP |08.1| LAP -|.59

RC ]ZS.?A9 GL -Z|.2_

PLANAETOCENTR|C C_IIC

C_ 49.247 VHL 7.018 OLA 2,13 RAL

LN_H AZMTH LNCH TIN_ L-| TIN I| IN| LAT

90.00 0 _ Z4 Z904.5_ -25.39

90.00 |Z 59 37 5018.78 23.01

|O0.00 I 5_ 43 2238.98 -26.7Z

]OO.O0 IA 20 18 4?59,56 24._7

||0.00 5 3 la ZO|8.Z? -30.32

|JO.00 |3 28 |7 4351.03 27.90

O_FF[RENTtAL COI_R[CT_ON8

TO[-J.|4|8 TRA-2.43S_ TC3-1.|474 _AU ,757|

RO[ _.ll6A RRJl -.1Z41 RC3 .O_?Z FAU .07313

_0_-|.0935 Ffl,4 -.6898 FC3o1.Z855 88P 8Z13

BOE |.1477 BRA Z.4387 BC3 1.|300 KSP -565

0ISTANCE _39.696

L(_I.. 243.74 VL 27.943 GAL -12.|2 AZL 95.34 HCA 162.68 SHA ]36.79 ECC .23309 |NC 5.3409 VJ 29.392

LOP 48.49 vP 38.534 GAP 6.23 AZP 84.90 TAL 231.|4 TAP 33.82 RCA |04.63 APO 168.95 v2 35.052

GP 14.31 ZAk 131.44 ZAP 141.52 ETS ZZ.Z7 ZAE 133.09 ETE 163.66 ZAC 9].59 [TC ZTS.|& CLP-|43.9]

B_.6l RAO 6368.8 VEL 13.062 PTH Z.38 VHP 5.837 0PA 38.10 RAP 82.ZJ [CC 1.8105

INJ LC_IG INJ RT ASC |NJ AZNTH |NJ T|N[ I_ CST TIN |NJ 2 LATINJ 2 LONG

60.71 323.38 |02.99 | J2 8 J904.5 -23.35 52.64

ZZO.?I 321.78 ?3.lO J4 23 34 4416.8 20.53 2|Z.95

40.83 323.02 103.93 2 30 Z |639.0 -Z4.54 3Z.TJ

20|.2_ 32|._3 7_.14 15 39 36 4137,6 21.70 193,42

Z2,96 321.91 106,60 5 36 53 14|8,3 -Z7.75 14.7|

184.16 319.96 69.39 ]6 42 8 3951.1 Z4.84 tT6.3_

HZ0-COURS£ [XECUT]ON ACCURACY _JT 0[TERN|NAT|ON ACCUR4CY

SGT 2724.3 $GR ]T6.Z SO3 18Q.6 ST I]08.0 SR 99.8 55 444.9

RRT .24|2 RRF -.14_4 RTF .8532 CRT .9636 CR$ -.9883 CST -.9278

SO8 2_30.0 RA] -.3628 R|3 o83_9 LSA ]]87.9 MSA J56.7 S$A 8.6

SGJ 2724.6 $02 JYJ.0 THA .90 ELI IJIZ._ EL2 Z6.6 ALF 4.96

_AUNCH O_TE NAY Z? 1964 FLIGHT T|N[ ]14.00 ARRIVAL C_TE SEP J8 ;964

HEL|C_ENTRIC CONIC

• c ]5].39 LA_ o.O0

RP tO8.O7 _AP -|.4_

RC |ZB.004 Ot -Z3.30

PLANETOCENTRIC C_|C

C3 48°894 VHL 6.992

LNCH AZNTH LNCH TIN[

90.00 0 49 58

90.00 l? 49 37

lOO.OO Z 1l 22

|O0.O0 14 10 $4

]lO.O0 3 |9 43

]lOo00 13 J9 Z

C|STANCE 345.548

_OL Z45.T4 VL _T.848 GAL -1|.83 AZL 95.82 HCA 165.88 S_A 136.0S ECC ,23_5] ]NC S,B23D v! 29.39Z

_OP _|.69 YP 38.478 GAP 6.49 AZP 84.35 TA_ ZZ�._T TAP 35.45 RC4 |04._8 AP_ 16T.82 v? 35.0_$

GP 17.13 ZAL 149.20 ZAP |42.1Z ETS Z6.86 ZAE 131.5J E/E J6l.BT ZAC 94.32 [TC Z74.87 CLP-14_.69

OLA .|J RAL 86.77 RAD 6568.8 VEL 13.048 PTH 2.38 VHP 5.807 OPA 41.00 RAP 83._8

L-I TJl_l[ |NJ LAT |NJ LONG |NJ RT A$C JNJ AZNTH ]NJ T|M[ PO csr TJM |NJ Z LAT

2440.2Z -24.33 36.30 323.60 ]04.96 ] 30 38 1840.2 -27.04

_077,32 24.2| 224.80 323.52 T4.84 |4 14 ]4 44?7.5 Z]°89

2177.67 -2_.64 36.39 323.20 105.9] 2 4? 39 1577.? -Z3.Z!

t815,30 Z5.5Z 205.|| 3Z_.|Z T3._9 15 31 9 4Z|5.3 Z3.07

1963.70 -Z9.19 19.11 321.96 108.63 3 S] 27 |363.7 -_6.37

4602.04 29.07 J87.66 32|.86 T|.J7 16 33 44 4002.0 26.22

OJFFERENTIAL CCWRECTION$

?0E-1.Z745 TRA*2.4980 TC3-1.1857 8AU .7771

RO( -.0784 RRA -.|4]1RC3 ,0883 FAU .0r._99

FO[-J.J369 FRA -.6373 _C3-|.ZZ|3 BSP 85??

BOE 1.2770 eRA 2.5021 8C3 |o1888 FSP -5A6

MJ0-COURSE E_£CUTION ACCURACY

SGT 2833.7 SGR 180.1 303 |74.1

RRT .Z097 RRF -.2344 RYF .8539

$08 2839.4 R23 -.A236 R|3 .9535

SDI 2833.9 SO2 176.1 THA .7T

ECC 1.8047

|NJ 2 LONG

48._8

216.89

28.64

|9T.|T

11.06

179,64

OPB_T 0[TERNINATION ACCURACY

ST |2|Z.SSR 73,3 55 474.?

CRT .9955 CRS -.9394 CST -.9_42

LSA 1294.5 MSA ]58.8 SSA 6.7

EL| ]_]4.T [L_ T.O ALF 3.t4

LAUNCH OAT[ NAY 27 1964 FLIGHT TIN£ J16.00 ARR[VAL 0ATE $EP ZO t964

H[LJOCENTRIC CONIC

RL J_l._9 LAL -.00

RP 108.03 LAP -|.24

RC 130.249 GL -28.29

PLAN_T(XENTRIC CONIC

C3 49.$40 VHL ?.038

LN(H AZNTH LNCH T1Jq[

90.00 I J? l?

90.00 12 32 49

|00.00 Z 97 13

|00.00 1_ 3_ 29

1|0.00 3 _2 24

|10.00 15 6 48

OIFF[R[NTIAL C(_I_llECT|ON$

T0[-1.4758 TRA-Z.3692 TC3-1,1937 _AU .1934

RO_ -.03J3 RRA -.I?Z0 RC3 .0999 FAU .08368

FO(-J.Z047 FRA -.3828 FC3-].|JZ8 BSP 89J3

80£ 1.4760 BRA 2.5?50 8C3 1,J979 FSP -5|9

0ISrANC[ 331.38B

LC_ 245.74 VL ZT.?_a GAL -11.33 AZL 98.38 HCA 169.09 _,lA 135.32 £CC .Z3205 I NC 6.5B2Z vl 29.592

_OP _4.90 VP 38.4ZZ GAP 8.73 AZP 83.$4 TAL Z27.97 TAP 37.06 RCA J03.92 APO ]66.72 V? 35.07_

GP Z|.AI ZAL J48.|6 ZAP ]4|.74 [T8 33.40 ZA[ 1Z9.22 IT[ J_9.20 ZAC 98.57 [TC 274.64 CLP-I4?.SD

0LA -2.86 RAL 88.08 RAO 6568.8 V[L 13.073 PTH Z.39 VHP 6.028 OPA 4S.39 RAP 84.77 [CC |.8_3

L-i TIN_ IN| LAT [NJ L_G IN| RT ASC IN| AZNTH [NJ T|ME PO CST T|N ZNJ _ LAT[NJ Z LONG

235|.48 -22.84 30._4 324,]1 |0?.48 ] 56 24 |7_].5 -Z0.03 42.64

5172.81 23.75 23|.35 32_.Z? ?7.78 |3 39 Z 4572.8 _3.BO Z23.22

2093.39 -23.95 30.90 323.85 108.43 3 _2 6 ]493.4 -ZJ.ZO Z3.18

A_K)6,1A 27.D9 211.40 32_.93 76.B3 |5 ]? J6 4306.| Z$.0] _03.Z_

1889.33 -27.A? |4.0| 322.24 I||.Z0 4 13 59 ]289.3 -24.34 6.24

4682.97 )0.7| 193._9 _24.8_ ?4.|9 16 24 5] 40B3.0 28.24 185.D7

M_0-COURS( [I_CUT[ON ACCURACY (_q'B[T 0[T[RN[NAT1ON ACCURACy

$GT 294].4 $GR ]99.8 SG3 J64.9 5T ]356.5 SR 49.4 SS 5J6.7

RRT .|5J6 RRF -.334? RTF .836| CRT .8497 CR$ -.6305 CgT -.9456

_08 2948.2 R23 -.4705 RJ3 ._558 LSA J443.2 NS4 ]65.1 $54 4.7

$G1 294J.5 $82 J97.5 THA .59 [L| ;35?.] EL_ _6.0 4L F J.?7

22|O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAuNCM O_Y[ NAY 2T 1964 FLIGHT T/ME I]6.00 ARRIVAL 0ATE SEP ZZ 1964

HELIO_EMTRIC CONIC

RL 191,59 LAL -.00

RP 10T,99 LAP -1.06

RC I}Z.4t4 GL -}I.16

PLAM[TOC(NTRIC CON;C

C3 9Z.?g3 VML 7.Z66

LNCH AZNTH LNCH TIME

90.00 Z 0 38

gO.O0 IZ Z ZA

IO0,OO 3 |B 15

JO0.O0 I3 Z7 2B

liD.D0 4 J8 I

|10.00 14 44 |I

O|rfER[NT|AL CC_R[(T|(_S

TOE-I.640_ TRA-Z.6?Ol TCI-I.13Z9 6AU .S036

ROE .0524 RRA -.2313 RC3 .lI3Z rAU .05956

FOE-I.3067 FmA -.SZZ? FC3 -,9|]1BSP 93Z8

60E 1.8408 8RA 2.6801BC3 1.]386 FSP -420

GISTANC£ 397.216

LOL Z45.T4 VL _?.661GAL -II,Z3 AZL 97.9T HCA |?Z.30 SMA 154.61ECC .23069 INC ?.9662 V| 29.392

LOP 58.11 VP 58.366 GAP 6.96 4ZP 6Z.]0 TAL Z26.35 TAP 38.65 RCA 109.36 APO 169.6T VZ 35.09|

GP 28.74 ZAL ]41,46 ZAP 139.]1ETS 43.09 ZAE IZ3.I6 ETE 155,28 ZAC 105.88 ETC Z74.6Z CLP-149.96

014 *7.TZ RAL 89.71 RA0 6968,9 VEL 13.|97 PTH Z.4J VHP 6.451DPA 5Z.T9 R4P 89.Z1 ECC 1.6688

L-| TIME INJ LAT [NJ LONG INJ RT A$C INJ AZMTH [NJ TIN[ PO CST TIN INJ 2 LAT |NJ 2 LC_IG

ZZl4,Z9 -I9.56 41.46 3Z3.54 110.69 2 37 52 1614.3 *16.59 34,09

534J.64 27.62 243.34 33|.34 83,_0 13 31 26 4741.6 26.43 234.68

|963,86 -20.90 ZZ.49 3Z4.98 |ll,8? 3 50 59 I363,9 -17,75 15.1J

5067.30 29,09 2Z2.97 33].14 _?,6_ 14 5I 55 4467.3 Z7.73 ?14,42

|7?8°74 -Z4.48 6,63 323.3J IJ4.64 • 47 _ I176.7 -20,95 359.26

4827.18 32.90 204.06 330.46 #0.13 16 4 39 A227.2 31.19 199,2_

NIO-COURSE EXECUTION 4CCuRACY ORBIT OEr£RNINAT|ON ACCURACY

SGT 3054°8 SGR 246,Z SG5 I49.3 ST 1565.9 SR 6].1 S$ 9T9.0

RRT .|098 RRF -,3906 RTF .8634 CRT -.OZZ3 CR$ .3100 CST -.99T}

SG8 ]{}64.8 RZ3 -.4889 RJ3 .8631 LSA 1680.9 MSA 169.2 SSA Z.T

SGI 3054.9 SGZ 246.7 THA .51 ELI |565,9 [12 61.0 ALF 129.99

LAUNCH OATE NAY 27 1964 FLIGHT TINIE lZ0.00 ARRIVAL 0ATE SEP 24 1964

H[L|O(ENTR[C CONIC

RL 151.59 LAL -.00

RP JOT.g5 LAP -.8_

RC J34.706 GL -40,53

PLANE TC_ENTR|C C_/C

C3 60.?11 VHL #,16#

LN(H AZMTH LN(H TINt| ZNJ LAT

90.00 3 32 |? -IZ.39

90.00 IO 5Z 19 2T.46

/00.00 4 43 48 -14.OO

IO0.DO lZ Z3 Z9 29.24

110.00 9 30 ZA -18.14

110.00 |3 93 22 33.91

0IFFERENrZAL CC_RECT|C_I$

TO£-Z.?Z84 TRA-2.8398 TC3 -.8626 BAU .7786

ROE .0930 RRA -.4_4| R¢3 .0969 FAU .03993

FO[-1.4299 FRA -,45J0 rC3 -.5|_4 _SP 9710

80£ 2.TIOO 8RA Z.B?Z8 BC3 ,8230 rSp -370

01STANCE 363,0Z5

LOL 243.74 VL 22,568 GAL -I0.9| AZL 10|.3| HCA |79._0 SNA 133,92 ECC ,2Z943 INCJ].3080 vl 29.392

LOP 6J.33 VP 3_,3|| _AP ?oJ_ AZP 78.73 TAL ??4.?J TAP 40.2J RCA 105.19 APO 164.64 V2 35.304

GP 43°26 ZAL J32.49 ZAP J_).52 ET$ 58.16 ZA[ JI5.90 ETE J50.95 2AC J20.41 ETC 775.61 CLP-J53.I5

OLA -I?.II RAL 9E,4| RAO 6569.3 vEL |3,714 PTH _._I VHP 7.7J5 OPA 62.I4 RAP 80.64 [CC 2.09?9

L-| TIN( |NJ LONG |NJ RT AS( _NJ AZMTH |NJ TIME P_ CST TIN INJ 2 LAT |NJ ? LONG

_949.8Z 25,32 3_1.32 1|5.67 4 4 4? 1349.8 -6.84 18,50

5220. I6 Z_J.gg 342.90 g?,ZI IZ ZY 39 51Z0.2 IS.IT Z62.90

1?19.06 ?.59 330.50 116.68 5 12 Z? 1119.1 -IO.II .T5

54_6, I_ 249.5I 343.|4 96.49 13 53 55 4826.2 29.63 240.75

1573.0? 354,Z3 3ZS.ZI 119.46 5 56 37 973.1 -14.06 347.47

5144.90 ZZ8,68 343.6? 94.6I 19 19 7 4544.9 34.12 21_,45

M|0-COURSE EXECUTION ACCURACY ORBIT 0[TERMINATION ACCURACY

SGT 3164,9 SGR 36|.7 SG3 II?,0 ST 2013.9 5R 115,6 55 672.2

RRT .2_5| RRF -.]920 RTF .889Z CRT -.2798 CRS .4800 CST -.9765

SGB 3|85.5 R23 -,4572 RI3 ,F876 LSA ZlIg,O MSA I76,5 SSA 1,3

5GJ 3166.5 502 347,6 TMA 3._2 ELI ZOlA.? £L2 11J.? ALF 179,0_

LAUNCH DATE NAY 27 1964 fLIGHT TIM£ 122.00 ARRIVAL CATE S£P 26 J961

HELI C_ENTR[C CONIC

RL |9|.99 LAL -.00

RP 107.92 LAP -.?0

ec 136.920 GL -39,30

PLANCTC_,ENTRIC CONJC

C3 249.3II VHL 15.796

LNCH AZMTH LNCH TZNE

64.90 9 9 27

119.10 11 I 49

64.90 5 5 2T

115.10 It 1 49

6•._0 5 5 2T

119.10 II ! 45

OIFFERENTIAL CORRECTICIq5

T0[-_.6613 TRA*I,9757 TC3 -.0600 8AU

ROE-9.2631 RRAo2.9282

F0[-1.7450 FRA -.567Z

_OE 7,6924 _RA 3.3255

DISTANCE 368.238

LOt. 245,74 VL Z?.426 GAL -10.58 AZL IZ0.I9 HCA 176,62 SMA 133.24 £CC .2Z805 INC30.1890 vl 29.392

LOP 64.94 vP 38.257 GAP 7.37 AZP 59,_Z TAL 223.01 TAP 41.63 RCA I0_,SS APO 163.62 v2 39,116

GP 72,87 ZAL 109.76 Z_P 106,6] ETS 114.02 Z4E _?,O_ ETE 186.66 ZAC 151.g4 ETC 297,76 CLP 166.10

OLA -32.I4 RAL |05,_? RAO 6571.5 VEL I9,257 PTH 3.09 VHP I7.937 _PA ?_.4? RAP 323,34 [CC 5.106_

L-| T[Iq_ INJ LAT INJ LONG INJ RT ASC INJ 4ZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 L_G

2004.26 4.5? 39.67 9.20 126.89 9 38 92 1404._ 9.33 33.6!

881.?$ 4.58 315.09 9.ZI IZ6.Sg I[ 16 Z6 IS|.? 9.35 308.99

2004.26 4.5? 39,62 _._0 J_6.8_ 9 38 5_ |404,6 _.33 93.61

881.73 4.58 3]_,05 g.II 126.89 11 16 ?6 281.T 9.39 306.96

2004.26 4.5T 39.67 9,Z0 IZ6.89 5 36 52 I404.6 9.33 93.6|

881.73 A.58 315.05 9,21 126.89 11 16 26 ?81.7 9.35 308,99

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

• 2122 SGT 2298.5 5G_ 2329.0 SG3 56.8 ST 2144.1 SR 1950.5 SS 964.0

RC3 .0215 rAU ,00554 RRT .9554 RRr ,9518 RTF .9978 CRT .9944 CRS -.9919 CST -.9998

FC3 -.019Z 8SP 9548 $G6 3244.3 R_3 -.2_0_ RI3 .9292 LSA 5056.3 MSA 165.9 SSA .6

8C5 .0638 FSP -125 SGI 3206.3 SG2 495.1 THA 45.92 ELI 2694.5 EL? 152,6 ALF 42.26

LAUNC_ O• TE MAY 2? 1964 FLIGHT T;I,_ 324,00 ARRIVAL C_TE $EP 2_ 3964

H£L|_[NrRIC CONIC

RL 191.99 LAL -,00

RP 10T.88 LAP -,51

RC 139.120 GL 46,92

PLANETC_ENTRIC CONIC

C3 60.745 VHL 8.986

LNCH AZMTM

22.68

157.12

22,68

151.12

22.68

197,12

OJ_FERENT|AL

TOE 4,_J63

ROE -.J43_

FOE J,0068

80E 4.3186

OZSTANCE 324.29P

LOL L='15.24 VL Z?.385 GAL -IO._10 AZL ?S.89 HCA 18_.O8 SNA I32.58 ECC ._2272 INCI4.1089 vl ?9.39?

LOP 62.26 VP 38.2'0Z GAP 7.66 AZP IO4.10 TAL 221.43 TAP 43.91 RCA 102.38 APO 162.7? v? 39.129

GP -64.58 ZAL 125.31 ZAP 114.96 ETS 289.49 ZAE 104.47 ETE Ill.Z4 ZAC 13.23 CTC Z91.17 CLP-169.44

0LA 69,99 RAL I05.80 RA0 6_69.6"VEL 14.216 PTH 2.59 VHP 12.5?6 9PA -40.85 RAP 82,34 ECC 2.3269

LNCH TIME L-I TINNE [NJ LAT |NJ LONG IN| RT A$C IN| AZMTH IN| TIME PO CST TIM IN| Z LAT IN| Z LONG

14 49 55 4256.Z0 -ZO.36 240.50 8.04 21.41 16 9 |l •156.2 -27.7_ 237.6?

I 21 29 _003.06 -L:_0,33 90.46 8.02 21.4] ? I| 32 2403.1 -27.7? 67._9

l• A9 55 4T56.Z0 -Z0.36 240.30 8.04 ZI.41 16 9 II 4156.2 -2?,?8 23?.62

l 2] ?9 3003.06 -L_.3_ 90.46 8.02 ZI,AI Z ]l _2 2405.1 -27.?7 _7.59

14 49 55 4756,Z0 -ZO,36 240,50 8.04 Zl,AI 16 9 11 4156.Z -Z?.78 237.62

I 21 29 3003,0_ -20.35 90,46 8,02 21.4| 2 11 52 2403.1 -27.?7 87,59

CORRECTIONS N]O-CC_JR_E EXECUTiON ACCuRAEY ORBIT DE TERMINAT|CIN ACCURACY

TRA -.?8?9 TC3 -.6735 6AU .7338 SOT 3)45.7 Sr,,_ 505.0 $03 66.5 ST 2787.A SR J67.6 55 596._

RRA .23|3 RC3 -.092? FAU ,021|J RRT -.438? _II'F -.|220 RTF ,9461 CRT -.6699 CR_ .5898 CST -,9947

YRA -.0645 FC3 -.Z263 8SP 9642 8Ge 3383,6 R23 -.3322 RJ_ -.9431 LIA 28?5.0 M$A J•).J $54 .6

8RA .8220 8C3 ,6?98 rSP -215 SGJ 3353,1 SG_ 493.3 THA |26.16 ILl 2789.? £L_ |24.4 ALF J??.69

7211



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 1, 1964}

LAUNCH CAT| NJY 27 ]964 YLJGHT TiN| ]Z6.DO ARRZVAL _AT[ SEP 30 |964

HELXO<[NfRIC C_ll( 01STANCE 380.543

RL ]5J.59 _AL -.00 LO¢ Z45.74 VL Z?.Z96 GAL -9.96 AZL 86.5Z HCA J85.25 $NA J31.93 [CC .2267B 1NC 3.aBZ4 V] 29.392

RP 107.84 _4P -.3Z LOP ?0.98 VP 38.J49 GAP 7.86 AZP 93.47 TAL Z|9.7Z TAP 44.97 RCA 10Z.C! APO 161.85 VZ 35.140

RC 14]o306 GL 16.]8 GP -_7.25 ZAL J4eo84 ZAP 136.?9 ITS )09.93 ZAE |Z4.DO [fE Z09.07 ZAC 39.88 ETC 273.08 CLP-]56.30

PLANCT_[NTR[C CONIC

C3 )4,355 VNL 3,86] 0LA 39,59 RAL 93.4J RAC 6568,4 ¥[L ZZ.479 PTH Z,Z6 VHP ?.443 GPA -J2.82 RAP 95.84 [CC 1.§654

LNCH AZNTH LNCH fiNE L-| fiN| IN] LAT ;NJ LCI4G JNJ RT A$C |NJ AZNTH JNJ TiN| PO CST T|N ]NJ 2 LAT _NJ 2 LONG

6].09 15 32 33 4285.25 -22.0] 19|.64 334°]7 56.22 ]7 8 58 3685.2 -Z6.ZB 184.64

118.9] 22 31 3 3054.65 -22.00 98.]2 331.16 56.Z| 25 22 D 2454.6 -26.27 91.12

61.09 IS 31 33 4285.Z5 -Z2.0| ]91.64 334.|7 §6.22 17 8 38 3685.2 -26.28 |_4.64

118.9] 22 3i _ 3054.65 -22.00 98.]2 334.|6 56.2] 23 22 0 2454.6 -26.27 9].12

61.09 15 52 33 4285.25 -22.0] ]9|.64 334.]7 56.22 J? 8 3_ 5685.2 -26.28 ]84.64

lj8.9] 22 3] 3 3054.65 -22.00 98.]2 334.|6 56.2J 83 22 0 2434.6 °26.2? 9].]2

O]FFER[NT]4L CC_R[CTI_I_S N_O-C(3_R_[ [YJECUTIOIN ACCURACY CIRB|T O[T_RN]NATION ACCURACY

TO6 .92]0 rRA-1.8706 TC3-1.9894 BAU .9289 $Gf 34_9,8 SGR 454.7 $63 ]23.3 sr 1188.5 SR ]56.9 S$ Z63.7

ROE .1599 RRA .0052 RC3 -.364Z FAU .04506 RR? .7]23 RRF ,9676 RTF ._633 CRT .7932 CR$ -.967] CST -.9214

FOE .405] FRA -.2803 FC3-J.]354 83P J0669 SG8 )489.6 RZ3 ,49Z5 R]3 .8676 LSA J_]9.9 NSA J36.7 $$A 3.8

B0E .984| BRA 1.8706 BC3 2.0225 FSP -396 $GJ 342_.3 $62 )_5.4 THA 5.43 EL] ]193.1EL_ 95.0 ALF 6.01

LAUNCH OAfE NAY 27 1964 FLIGHT f|NIE ]28.00 ARRZVAL DATE C_T _ ]964

N6LJOCENT_|C CCINJC

RL ]51._9 LAL -.00

RP ]02.8! LAP -.13

RC ]43.47_ GL 4.25

PLAN[TO,{[NTRJC CI_;C

C3 _(],]84 VHL _.494 0LA

LNCN AZNTH LNCH TINI[ L-| T_I_E

90.00 ZO 11 46 5460.08

90,00 ]8 2Z _J 38|4,65

100.00 Z2 19 54 3059.95

IO0,O0 19 I 25 5690.02

]10.O0 0 28 38 2656.8|

IJ0.00 ]9 9 5 3665,92

OIFF[R[NTIAL CCIRRECT|C_I$

T0E .30|8 TRA-2.0739 TC_-2.3399 BAU .9536

ROE .0806 RRA -,0368 RC3 -.3309 FAU .05227

t06 .0951 FRA -.2744 FC_-l.4993 BSP J0972

80[ .3|Z4 BRA 2.0?42 Be3 _,3_32 FSP -458

01STANCE 366.3Z7

LOt. 245°?4 VL 27.202 GAL -9,6! AZL 89.]3 HCA 188.46 S_A 131.30 Ice ,22604 ]NC .0690 vl 29.392

LOP 74.20 yP 38.096 GAP 0.0? AZP 90.86 TAL 218.01 TAP 46.4? RCA |Ol.6Z APO 160.98 V2 35.152

GP -24.23 ZAL J5J.15 ZAP |46.|1 £TS 320.|4 ZA[ 129.48 [fE 200.?7 ZAC 52.47 ETC 27].?Z CLP-]56.05

27.64 RAL 94.16 RAO 6568.2 VEL |2.31] PTH 2.22 VHP 6.683 0PA -._B RAP 98.75 ECC 1.496B

;NJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH _NJ T_N[ PO CST TiN ]NJ 2 LAT ;NJ _ LONG

-2J.40 ]Z8.3_ 351.14 7|.00 2] 9 26 2860.I °23.80 1Z0.48

-]Z.O? ]50,14 322,13 64.]9 ]9 26 26 3214.? -]§.44 143.09

-23.48 100.30 332.55 73.8l 23 6 33 2459.9 -27.45 92.D5

-8.27 l_9.00 325.14 61,17 20 2 55 3090.0 -12.05 13_.26

-32.4| 71.64 334.90 78.50 1 ]2 35 2036.# -33.66 62.63

-2.|? 133.44 32|._9 5§.B8 20 10 II 3065.9 -6.64 ]27.]9

N_0-CEXJRS[ _xECuT_ON ACCURACY C_B_T CETERNINATJC_I ACCURACY

SGT 5559.4 $GR 375,7 563 ]45.3 ST 800.9 SR 85.7 55 8S,O

RRT .2979 RRF ,9834 RTF ,8446 CRT °536J CRS -.8028 CST -.8992

SGB "3529.2 R23 .3090 R]3 ._473 LSA 805,9 NSA 79.3 554 16.7

SGI 3512.J $GZ 225.6 THA 4.83 ELI 802,2 EL2 72.2 ALr 3.31

LAUNCH 04rE N4V 2? 1964 FLiGHt T|NE 130.00 4RRJV4L C4r[ OCT 4 1964

H£L|C_ENTRIC CON|C

RL 15].59 L4L -.00

RP 102.77 L4P .08

RE 145.636 GL -1,56

PLJN6_C)_ENTR_C C(_M]C

C3 28.642 VHL 5.352

LNCH AZNTH LNCH TIM|

90.00 Z2 l0 46

90.00 16 34 41

_00,00 25 47 24

I00.00 |7 40 44

ll0.00 1 _1 29

l]O.O0 ]8 17

DIFFERENTIAL CCIIR[CTION$

TOE .001_ TRA-2.1455 TC5-2.$218 BAU -9721

R_[ ,0652 RRA -,OSOB Re5 -.2924 FAU .05379

FOE -.0806 FRA -.2540 FC3-|.6260 _$P 11294

_O[ .0657 8R4 2.146| 8C3 2.338? FSP -480

0ISTANCE 392.1]Z

LOL 245.74 VL 27.]]9 GAL -9.26 AZL 90.31 HC4 19].69 SN4 130.68 £CC .22546 INC .3122 vl 29.392

LOP 77.43 VP }8.044 GAP _.28 AZP 89.69 TAL 216.29 TAP 47.97 RCA ]DJ.22 APO 160.]5 v2 35.163

GP -]8.20 ZAL J50.5_ taP 150.83 EfS 322.16 ZA[ 13J.30 ErE J93.42 Z_C 39.C8 Eft 221.01 CLP-156.80

0LA 21.78 R4L 25.52 RAG 6569.2 VEL 12.248 PTH 2.?0 vNP 6.493 0PA 6.22 R4P 101.12 CCC 1.4714

L-] f|N[ |NJ LAT _NJ LONG |NJ R_ 4SC |NJ AZNTH |NJ TIN[ POCST T1N ]NJ 2 L4T ]NJ 2 LONG

3058.33 -22,60 100.66 331.62 83.42 23 ] 45 Z43_.3 -2_.23 92.05

4190. J6 -.28 17|.43 3_2.87 6J.68 j? 44 31 3390.2 -4.06 164 79

2146.71 -29.49 7?.95 33|,84 64.66 24 _3 ]l 2146.8 °29.89 69.12

3976.96 |.32 ]54,_4 321,93 60.14 18 a? ] 3377.0 -2.61 ]48.32

Z433.44 -34.13 34.48 332.|6 88.49 2 12 2 1833.4 -33.99 45.24

3063.04 5.53 143.?4 319,48 56.]9 19 Z] 28 3263.0 .87 137.52

NJO*COURSE EXECUTION ACCURACY ORBit DEfERM]NATION ACCuR4CY

$GT 3661.2 $GR 326,1 SG3 152.7 ST 746,3 SR 73.1 SS fs.O

RRT .829l RRF .9646 RfF .8381 CRT .2550 CR$ ,4127 CSr -.6930

SG8 3675.? R23 .4794 R]5 .8399 LS4 ?48.3 MS4 85,7 5SA 23.6

SGI 367|._ $GZ 181,9 ?HA 4.23 ELI 246.7 EL2 70.6 ALF 1.44

LAUNCH OAT6 NAY 27 1964 FLIGHT T_NI£ ]_2.00 ARRIVAL OA rE OCT 6 1964

H[LZC,EENTRIC CC_|C

RL ]51._ LAL -._

RP |01.74 LAP .25

RC 147,779 GL -3.04

PLAN_ fC_[NTR|C CON|C

C3 27,51_ VffL 5,245

LNCH AZNTH LNCH T|_ L-| fINE |NJ LAT

90.00 ZZ 57 J8 289_,80 -28.3|

90,00 16 0 B 4329,66 4.ZJ

lO0.O0 0 33 Z? 260|.41 -29.89

100.00 17 I0 3_ 4|02.2_ _,60

]]0.00 Z 5 26 2313.59 -33.92

ll0.0O 17 59 6 3982.87 9.10

O|_F[R£Nr|AL COIRRECT|ON$

fOE -.1247 TRA-Z.]690 TC3-2.6790 BAU .9904

RO[ .0698 RRA -.0564 RC_ -.2696 FAU .05541

FOE -.]869 FR4 -.2232 FC_-Z,6804 BSP 11625

BO[ .J88l 8R4 2.1698 BC3 2.69_5 FSP -482

OISTANCE 397.893

LOt, 245,24 VL _?.033 &AL -8.90 AZL 90.99 HCA |94.9| SNA

LOP 80.65 VP 37.99_ GAP _.49 AZP 89.04 TAL 214.56 TAP

GP -J4.29 ZAL |48._1ZAP |5_,15 ITS 332.0Z ZA[ 13|.9_ ET[

130.0_ ECC .22503 |NC .9862 vl 29.392

49.4? RCA 100.81 APO 159.35 VZ 55.173

/9_.0| ZAC 63.08 £TC 270.4] CLP-137.75

0LA 18.24 RAL 97.0Z RA0 65_o1 trill |Z.202 PTH 2.19 VHP 6,456 OPA 10.06 RAP 103.51 ECC 1.4528

IN] LONG |NJ RT ASC IN] AZ_TH INJ T|I_E

89.03 331°01 89.19 23 45 36

]29.Z2 322.39 6J.97 17 12 18

67.J8 33|,0| 90.5| l 16 48

16|,?S 3ZI,B3 60,59 18 IB 59

45.|3 330.82 94.02 Z 44 0

|49.04 3J9,69 36.91 J9 I 9

N|0-COURSE EXECUT|ON ACCURAC_

SGT 3?62.? Sr, R 300,1 S_3 154.9

RRT .8546 RRI r .9289 RTF ,8550

SGe 3??4.? R23 ,4186 R|) .8362

SGJ 37T1.| $GZ 164.9 THA 3°82

POCST T|N ]NJ 2 LAT |NJ 2 LONG

2298.8 -2#,]2 B0.39

3?29.? .43 |?2,58

Z001.4 o29.50 58.39

_302.3 1.64 ]55.Z0

1713.6 -35.05 36.01

3362.9 4,68 142.24

C_SZ_ 0£_[RM|NAT|ON ACCURACY

ST 776.9 SR 79.1 SS ]25.Z

CRT .0|20 CRS .7662 CSf -.5794

LSA 780.4 NSA 122.Z SSA 20.0

EL| 776,9 [L2 79.1 ALF .07

22|2



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964

AAUNCM DATE _AY 27 J96A FL|&HT TJN[ ]3A.00 ARRJVAL CAT[ OCT 8 1954

HELIC_{NfRJC CONIC

RL IS],§_ LAL -.00

RP 107.7] LAP .A4

RC |49.906 GL -7.42

PLANETC_ENTRIC CONIC

CJ 28.477 V_L 3.]46

LNCM AZNrM LMCH r|ME

90.00 Z3 Z? 54

90.00 15 A] ]2

100.00 ] I 54

100.00 16 54 49

]10.00 Z 29 3]

JJD,DO J7 45 4J

OJFF£RENTIAL C_RECT[OI_

rOE -,zgzI TRA-Z.1640 rc5-Z.8353 BAU J.0076

ROE .0804 RRA -.0575 RC3 -.Z576 FAU .05Z|B

FOE o.2556 FRA -,]861 FC5-1.7061BSP 11911

6OE .3050 BRA Z,1647 8C5 Z.8470 FSP -484

0/STANCE 403.670

LOt. 245.74 VL 26,947 GAL -8.54 AZL 91.45 HCA 198,|4 SNA 1Z9,50 ECC .ZZ474 INC 1.4Z83 vl Z9.39Z

LOP 83,86 VP ]7.940 GAP 6,69 AZP 88,64 TAL Z]2.81 TAP 50,96 RCA 100.59 APO 158.60 v2 55.163

GP -11.71ZAL 146.65 ZAP 155.86 ETS ]35.47 Z&[ 152.25 [TE 169.72 ZAC 65.71ETC 269.84 CLP-158,74

DLA ]ft.?8 RAL 98.6J RAO 6568.J VEL ]Z.]60 PIM 2.18 VMP 6,475 CPA _2.5_ RAP 105.86 ECC 1.4556

L-_ riME IN] LAT _NJ L_G IN] RT A$C ZNJ AZMIH ]NJ TJME PO (57 TIM _NJ 2 ]AT ]NJ _ LONG

Z?9e. AZ -Z8.|8 81.56 530.?? 9Z.94 24 |4 31 ZI96.4 -Z7.d7 ?Z.97

4412.9A 6.86 |83.91 ]2].]3 02.46 26 ]5 45 ]812.9 ).11 177,Z5

250],98 -29.6Z 60.10 ]]0.67 94,Z2 ] 4] 40 1906.0 °28.72 51,41

4178.6Z 8.|5 |66.00 32Z.44 61.14 18 4 Z8 3]78.6 4.ZZ 159,40

2Z51,83 -]].41 38.81 3]0.Z0 17.71 5 6 45 1631.8 -51,98 29.81

40Z5,5_ J;.4J 15Z.4Z 520,47 57.]6 16 50 47 3425.5 7,04 146.04

N|O-COUR$E [g[CUT_ON &CCURACv _._I_81T OET[RNZNATZON ACCURACY

5GT 3858.? $_R _87.6 503 ]54.8 sr 823.Z 5R 9Z.] 55 164.8

RR? .8Z09 _RF .8821 RTF .8125 CRT -.177_ CR$ .8697 CST -.5980

$08 3869.4 RZ5 .]458 R]] ,8154 LSA 8_9.5 MSA 158.1 SSA 18.8

$G] 5865.9 SG_ 163.9 THA 5.]1 ELI 8Z3,4 ELZ 90.6 ALF 178.85

LAUN(PI DATE MAY 27 J964 FLJ&HY TIME J36,0_ ARRIVAL DATE OCT J0 1964

HECIOCENrR/C CC_IC

RL 151.59 LAL -.00

RP J0?768 LAP °83

RE 152.019 GL -9.Z0

PLANIETOC_NTR|C CC_M|C

C3 Z5,469 VHL 5,047

LNC_ AZMTM LNCH TIME

90,00 2) 52 A8

90.00 ]5 3] 36

100.00 ] 24 25

I00.00 16 45 57

110.00 2 A9 6

1]0,00 ]7 37 24

0|STANCE 409.440

LOt. Z45.74 VL Z6,865 GAL -g.|? AZL 91.74 HCA 201.]8 SNA 1Z8.9] [CC .ZZ460 INC 1.7591 vl 29.592

LOP 87.11 VP 37.890 GAP 8._O AZP 88.38 TAL Z11.06 TAP 52.44 RCA 99.97 APO 157,88 vZ 55.195

GP -9.89 ZAL 144.57 ZAP 157o55 [T5 ]37.97 ZAE 152.]5 ETE 188,11ZAC 67.71 [TC _69.28 CLP-159.?_

DkA 13.88 RAL lOD.Z? RAD 6568.0 VEL JZ.ll8 PTM 2.17 VMP 6,52| 0PA ]4.]9

L-I TJN( JNJ LAT ]NJ LCNG JNJ RT ASC JNJ AZMTH JNJ TIME PO CST TiM

2719,41 -Z?.?B ?5.97 550,84 95.72 2A 37 8 2J19.4

4470.73 8.66 187.Z0 524.00 62.94 16 46 7 3870.7

2453.45 -Zg.lA 54.76 ]]0,67 96,99 2 A 58 1653,4

4Z31.94 9.8? 169.00 52],56 61.64 17 56 8 5651.9

216_.42 _]2.7Z 3],99 550,0] 100.49 3 Z5 15 1568.4

4069.?Z 13.01 154.84 521.50 58.11 18 45 14 3469.7

DIFFERENTIAL CORRECT|C INS

TOE -.5610 7RA-Z.JA]O TC3-5,0056 BAU J.026]

ROE .0928 RRA -.0_62 RE3 -.2932 FAU .05074

rOE -.30]Z FRA -,]496 FC3-1.?Z49 8SP IZZAZ

BDE ,3921BRA Z.1431 8C5 3.0JAg rSP -48]

NI0-COURSE EXECuTJCW ACCURAC?

$61 3957.1 5GR 284.1 $G_ 154.0

RRT .795| RRF .8_99 RTK ,83I]

568 3967.5 RZ5 .Z766 R15 .6519

SGi 3963.6 SGZ 17Z.0 THA ].27

RAP 108.25 ECC 1.4191

IN] 2 LATINJ _ LONG

°26.70 67,47

4.96 |60.4?

-27,86 46.19

6.01 162.35

-]0.93 25.23

8.70 146.59

CWBJT DETERMJNATJ(_I ACCuRAC?

ST 872._ 5R 107.4 55 197.1

ERr *.3205 CR$ .9200 csr -.6_96

LSA 882.0 MSA 161,1 55A 18.6

ELI 672.9 EL2 101.7 ALr 177.71

LAUNCH oArE NAW Z7 1984 FLIGHT TIME I]8.00 ARRIVAL CATE OCt 12 1964

HELIOCENTRIC CONIC

RL 151.59 LAL -,00

RP ]07.65 LAP .8Z

RC 154.t16 GL -10.65

PCA_EgOCE_RIC CONIC

C5 24.480 VHL 4.948

_NCM AZNYH LNCM ?1ME

90.00 0 16 17

90.00 15 25 0

100,00 ] 4] 56

I00.00 ]6 40 2

l]0,O0 5 6 75

l]0.00 J? 3A 2

01Fg[RENr|AL CORRECTg_N5

/DE -.4506 TRA-Z.I09? YC5-5.1789 BAU |,0457

ROE .1056 RRA -.0528 RC3 -.Z534 FAU ,O491Z

FOE -.3347 FRA -.1116 _¢)-1.757Z 85P ]2524

8OE .4628 ERA 2.1063 8C5 ].1890 FSP -479

DISTANCE 41].204

LOt, 245.74 VL 26.780 GAL -7.78 AlL 91.97 HCA Z04,61 SNA IZ8.]7 [CO ,ZZ_61 INC 1.9715 Vl 29.59Z

LOP 90.34 YP 37.8]9 GAP 9.11 AZP 8B.Z! TAt. 209.30 TAP 5].91 RCA 99.54 APO 157.20 v2 55.202

GP -8.55 ZAL |42.47 ZAP 158,99 EtS 359.81 ZAE 132.38 £1£ 186.9Z ZAC 69.Z0 [_c 268.72 CLP-160.75

OLA ]Z.3] RAL IOZ.OZ RAO 6568.0VEL 1_,077 PT_ _,16 VMP 6,58_ OPA 15.34 RAP 1]0,64 £CC J,40_9

L-| T_ME [NJ LAT |NJ LONG ;NJ RT ASC [NJ AZMTM IN] T_ME PO CST rZM |NJ Z LAT iN] _ LONG

2655.81 -27.26 71.58 55|,|4 97.96 1 0 53 2055.8 -_5.88 62.99

4314.84 10.0Z 189.73 325.06 63.56 16 40 15 5914.8 6.56 182.96

237].15 -28.56 50.37 330.92 99.Z3 Z 25 29 1773.1 -26.99 41,92

4Z7Z.76 Jl.lB 17|.]2 3Z4.45 62.]0 17 5] 15 367_.8 ?.36 164.62

Z]lS.05 -3J,99 30.00 350,J5 102.75 5 4| 40 J5J5,0 -79.9! 2].4]

4]O5.6_ |4.22 116,7_ ]ZZ.68 58.58 J6 42 _6 5505.6 9,96 150.21

M|O-CC_JRSE EKECUT](_ ACCURACY C/RSll OETERN|NATZC_q ACCURACY

5GT 4049.5 5GR Z85.9 505 |52.7 ST 917.5 SR 124.0 55 725._

RRT .7610 RRF .7757 RTF ,8501 CRT -.4313 CR$ ,9497 CST -.6568

508 4059.4 RZ3 .Z199 R13 .6306 LSA 931.3 _SA 198.5 SSA 16._

5GI 4055.Z 50_ 185,Z THA 5.08 ELI 919.1ELZ 111,6 ALF 176.61

LAUNCM 0ATE NAY _7 1964 FL]CHT 1Jl,_ J40.00 ARRIVAL DATE OCT 14 1964

MELIC<_ENrRIC CC_IfC

gc 15].59 LAL -.OO

RP 107.63 LAP 1.01

RC 156.197 GL -1].84

PLANETOCENTRIC CONIC

C3 25.5]? VHL 4,849

LMCM AZMTM LNCH 71N_

90.00 0 33 4

90.00 15 ZO _]

]00.00 Z t 54

100.00 16 56 45

110.00 3 ZZ 54

I10.00 l? 5Z 3Z

DIFFERENTIAL CC_R_CTION_

TOE -.5J09 TRA-Z.05(_I 7C5-5.36_5 8AU ].06J_

ROE .]]80 RRA -.0477 RE5 -.Z_69 FAU .04744

rOE -.3599 FRA -,0?54 rC5-I.746_ 85P IESEI

60[ .5244 6RA Z,0574 6C5 3.5761 _SP -A?5

o[SrANCE 420,962

LEt. 745.74 VL 26.698 GA_ -7.59 AZL 92.15 HCA Z07.85 5NA 127.83 [CC .Z2478 INC 7.1530 vl _9.392

LOP 95.57 VP ]7.789 GAP 9.51 AzP 66,10 TAL 207.53 TAP 55.38 RCA 99.10 APO 156.56 V2 55,211

GP -7.52 ZAL 140.31 ZAP 160.26 ET$ 541.17 ZAE 13Z.38 ETE 186.0] ZAC 70.40 ETC Z68.16 CLP-161.70

DL_ ]0.94 RAL JO].B6 RAD 6_68,0 VEL 12,057 PIH Z,15 VHP 6,65_ DPA 16.1A RAP 113,07 ECC 1.5870

L-] TJN_ JNJ LAT JNJ LCkN_ ZNJ R7 ASC ]NJ AZMTH ]NJ TIME PC' CST TIM INJ 2 LATINJ 2 LONG

_5_9.95 -Z8.67 67.40 33J.64 99.8? J J8 24 ZO00.O -25.04 59,11

4551.05 11./I 191.83 526.Z? 63.?9 ]6 ]6 42 395].0 7.50 185,02

E$|9.94 -27,92 46,55 55J,56 10].]5 Z 40 34 17J9.9 -26.09 3B.Z_

4306,ZB 12.ZA 175.25 _25,66 62.52 17 48 Z9 5706.5 8.46 166.50

2087.51 -51.ZZ 26.51 510,51 104.68 3 57 J ]A67.3 -28.89 18,08

4151.47 15.20 158.Z_ 51_.98 59.0] 18 41 Z3 3_31,5 10,98 151.7_

NJ0-COURS_ £_[CuTJ_N ACCURACY _81T 0ETERNINATION ACCURACY

S&_ 4141.4 SGR 291.2 5G5 JSJ.J 5r 96J.9 SR 140._ 55 246.6

RRT .?_26 RRr .?225 RTF .8_93 CR7 -._19 CR5 .9683 csr -.68_6

508 4151.6 R_3 .I759 R]] .8298 LSA 980.1MSA ?IZ.O 56A 19._

5G] 4146.? 5G_ _0|.| THA _.9_ £11 964._ ELZ 119.? ALr 175,57

221 3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. t, 1964)

LAUNCH 0AT_ MAY _7 )_64

HELI CX;ENTRIC CONIC

RL 151,59 LAL -o00

RP 107.60 LAP |o)9

RC ]58.Z63 GL -1Z.89

PLAN(TOC[NTRIC CON)C

C3 Z?._88 VHL 4o?_3

LNCff AZHTH LNCH T)M[

90.00 0 5Z 58

90.00 ]5 18 ?0

I00.00 2 19 5

100.00 16 54 54

I)0.00 3 ]8 )0

llO.O0 )7 37 )9

FLIGHT TIN) [4?.00 ARRIVAL OATE OCT J6 1964

I_STANC[ 4Z6.?)1

LO_ _45.74 VL Z6.617 GAL -6.99 AZL 9Z.30 HCA Z11,09 SNA IZ7.30 ECC .ZZS1l

LOP 96.8) VP 37.740 GAP 9.§Z AZP 88.03 TAL ?05.75 TAP 56.84 RCA 98.65

GP -6.71 ZAk |38.|0 ZAP 161.43 ETS }4Z.18 ZA[ ]32.H7 Ef[ 185.33 ZAC 71,40

0LA 9.69 RAL J05,78 RA0 6567.9 VEL 11.999 PTH Z.34 YHP 6.7?8 GPA J6.68

L-) T|N( iN) LAT [NJ LONG JNJ RT ASC IN) AZNTH ;NJ TZN[ PO C$T TJN

2548.80 -Z6,03 63.80 3)Z.3] 103.57 1 35 27 1948.8

4_82.54 JZ,06 19}.66 327.60 64.18 16 34 42 }982.5

227J.08 -ZT.ZZ 43.08 )3Z.OZ J02.85 2 56 56 1671.1

4335.49 13.15 174.94 527.04 6Z.91 17 47 10 3735,5

Z023.60 -30,42 23.34 33[,06 106.40 4 11 53 1423.6

4|55.73 16.05 J59.65 325.40 59.4| 18 41 34 3555.7

|NC Z.2995 vl 29,392

APO 155.96 vZ 35.218

)TO 267,60 CLP-162.65

RAP 115.5Z ECC 1.37J7

IN) Z LAT ZNJ 2 LONG

-24.17 55.62

8.49 186.80

-25.18 34.87

9.42 168.14

-27.87 15,07

1|.87 155.04

OIFFER[NT|AL C(_/li'R[CTIONS

rOE -,5796 rRA-Z.OI)4 TC)-3.5892 BAU 1,0868

ROE .)Z84 RR4 -.04Z6 RC3 -.2648 FAU .04635

FOE -.3925 FRA -.0488 FC_T).7766 8SP $346?

60( .5937 6RA Z.0139 BC3 3.3990 FSP -494

LAUNCH OAT[ NAY Z7 J984

H(LJ_(_[NTR_C CONIC

RL 151.59 LAL -.00

RP )07.38 LAP ).37

NIDoCOURSE [X£CUTION ACCURACY

SGT 4Z63,7 S(._ 300.| $G3 J5;.6

RRT .6869 RRF .6?4| RTF .8338

$G8 4274.2 R23 .1373 R13 .8342

5G) 4Z68.7 SG_ ?)7.8 THA 2.78

_SZT 0(TERM;NAT|ON 4CCURACY

5r 1071.5 SR J55.8 55 276,9

CRT -.6024 CRS .9785 CST -.7J75

LSA IO46.0 NSA 223.3 584 |_.5

ELI )0Z5.8 EL2 123.8 ALF 174.6?

RC 160.313 GL -13.83

PLA_TO(ENTRIC CONIC

C3 ZJ.693 V_L 4.858

LNCH AZMTH LNCH T)I4(

_0,00 ) |0 3Z

90.00 )5 )6 58

100.00 ? 3l 0

100.00 16 34 lJ

]]O.00 3 33 38

IJO.O0 17 33 2

OIFFERENfJaL CORRECTIONS

TO[ -.5993 TRA-|.9089 TC3-3,7400 BAU 1.0875

ROE .1416 RRa -.03Z6 RC3 -.2676 FAU .04338

r0( -.38J8 P_ ,0185 FC3-|.73)) 68P _ J?997

SO( .6J58 8RA 1.909Z 8C3 3.7496 FSP -433

MI0-COURSE EXECUTION ACCURACY

SGT A260.0 SGR 306.8 $G3 145.1

RRT ,6368 RRF .6196 RTr .8229

SG8 479J.0 R23 .JZI9 RJ3 .8._32

SG] 4284.5 SGZ 236.3 _HA 2.67

FLIGHT TIN([ |44.00 ARRJvAL 0ATE

0JSTANC( 43_.457

LOI. 243.74 VL 26.538 GAL -6.58 AZL 92.4_ HCA 2)4.33 $NA )26.79 ECC .22559 INC 2,4209

LOP |00.O5 VP 37.690 GAP 9.73 AZP 88.00 TAL 203.96 TAP 56°29 RCA 98.19 APO 155.39

GP -6.06 ZAL 135.79 ZAP )6Z._Z ET$ 34Z.90 ZA£ 132.37 ET( 184.78 ZAC 72,?6 Eft 267,04

0LA 8.50 RAL J07.8Z RAO 6587,9 VEL )1.96J PTH 2.)3 VHP 6.8J00PA IT.0) RAP J18.00 ECC 1,5570

L-J T|N( IN) LAT _NJ L_ iN) RT ASC IN) AZNTH iN) TiME P_) CST TIN IN) 2 LAT IN) 2 LONG

Z300.41 -23,3Z 60.43 333.14 103.17 1 52 13 1900.4 -23.27 52.36

461_.36 1Z.90 193.33 3Z9.07 64.57 16 53 49 4011.4 9.3_ 188,45

2224.78 -_6,48 39,84 332,82 104.40 3 J3 5 1624._ -24,24 31.76

4362._4 13.98 )76.50 328.53 6J.31 17 46 53 3767.? 10.28 169.65

1981.79 -29.58 Z0.37 33|.8) J07.97 4 ?6 40 1381.8 -26.84 12.26

4_77.97 )6.8J 160.97 5Z6.94 59.79 18 42 40 3578.0 J2.67 154.76

OR_JT C[T£RHJNAT)ON ACCURACY

ST 1030.4 SR 174.8 $5 277,8

CRT -,6606 CR5 .9879 csr -,7130

LSA 1056.9 NSA 278.1 SSA _0,7

ELl 1037.0 EL? 13D.4 4LF 173.50

OCT I_ ]96,

Vl 29.392

vZ 3_,22_

CLP-163.57

LAUNCH 04t[ NAT 27 1964 FLIGHT T;N[ ;46.00 ARRIVAL CATE OCT 20 1964

H(L|[X:[NTR|C C(_qIC

RL ]31,59 LAL -.00

RP 107o56 LAP 1.34

RC 162.348 G_ -14,10

PLANEr_ENTR[C CONIC

C3 20.848 VHL 4.566

LNCH AZNTH LNCH T_N_

90.00 1 28 4

90.00 15 16 78

100.00 2 52 56

100.00 16 34 )?

110.00 4 9 J3

I|0.00 17 34 79

O|FFER[NT|AL CORR[CTICNS

TOE -.6569 TR4_1.8353 TC3-3.9684 B4U J.J088

ROE .]506 RRA -.0247 RC3 -.2770 F4U .04203

_0( +.4026 FRA .0464 FC3-).7454 85P )3468

80( .6740 8RA |.8355 8C3 3.9780 FSP -443

0)$TANC( 438,190

LC¢. 245.74 VL 26.460 G_L -6.;6 AZL 9?.5Z HCA 217,57 SN4 126.29 ECC .22625 ;NC 2.5257 vJ 29,392

LOP 103.?9 vP 37,642 GAP 9.95 AZP 88.00 TAL 202.16 TAP 59.73 RCA 97,72 APO 154.86 V2 _5,232

_P -5.5Z ZAL )_3.40 ZAP 36_,_4 ITS 343.40 ZA[ 132.37 _T[ 1_4.33 ZAC T3,C_ _TC 266.47 CLP-164.47

0LA 7.34 RAL J09.95 RA0 6567,8 VEL 11.926 PTH 2,17 YHP 6.896 _P4 17,20 RAP 120.49 ECC 1.5431

L-J TiN( JNJ LAT iN) LCB4G _NJ RT ASC ;NJ AZNTH iN) T_N[ PO CST TZM JNJ Z LAT]NJ 2 LONG

7453.83 -24.36 57.23 334.14 J04.35 ? 8 58 1853.8 -22.32 49.27

4638.82 13,70 J96.98 330.68 64.9? 1633 46 4038,8 }0.22 190.03

2180.12 -23.69 36.76 333.80 105.84 3 29 16 1380.1 -23.27 28.80

4387.76 14.75 178.00 330.16 63.70 )7 47 25 3r87,8 11.10 1?L.11

J94|.39 +28.70 17.56 332.73 J09,42 4 41 35 1341.4 -25.78 9,59

4J99.76 17.54 )62.J4 3Z8.62 60.18 18 44 Z8 3599,3 13.44 155.43

M|O-COURSE [x[CUTION ACCURACY ORbiT O_TERNINATJON ACCURACY

SOT 4382.3 SGR 3J7.3 503 |44.5 ST I084,7 SR 189.4 $5 302.5

RRT .3994 RRF .5760 RTF .826D CRT -,7225 CRS .9909 C5_ -.7433

SG6 4393.6 R23 .0991 g)_ .8763 LSA I)17.7 NSA 233.0 SSA 21.3

SGJ 4386,4 SG_ Z§3.8 fH4 ?.49 EL! |093,5 EL? 129.9 ALF 172.71

LAUNC_ 04T( NAT Z7 1964 FLJGHT T)N£ J48.00 4RRIVAL DATE OCT Z? 1964

HELIOCENTRIC CONIC

RL 151,59 LAL -.00

RP J07,34 LAP 1.71

RE 164.366 G6 -15.50

P_ANETOCENrR|C CON/C

(3 ?0.055 VHL 4.478

LNCH AZM_ff LNCH T|I@(

90.00 ) 45 5l

90.00 15 16 38

100.00 3 10 8

JO0,O0 )6 3_ .Z

I10.O0 4 25 ?

110.00 1_ 36 3Z

DIFFERENTIAL CORRECTIONS

TO( -.7096 1RA-1.7459 TC3-d.I�Z_ 8AU ].1268

RO( .1591 RRA -.0136 RC3 °.2860 F4U .04042

FOE -.4|89 rRA .0808 FC3-J.T470 88P J3799

BO_ .727_ 8RA |.74_9 8C3 4.2026 FSP -443

0)STANCE 443.915

LOt. 245,74 VL 26.363 GAL -5.73 AZL 92.6) HCA ZZO.SZ SNA 125.80 £CC .22709 ]NC 2.6124 Vl 29.392

LOP 106.53 YP 37.593 GAP 10.|7 AZP 88.0_ TAL 200,36 TAP 6Z,18 RC_ 97.?3 AP_ 154,37 v? 55.238

OP -5.07 ZAL J30.90 ZAP 164.52 (T$ 343.7| ZAE 132.38 ErE J83.96 ZAC 73,74 ETC 265.91 CLP-165.36

OLA 6.Z0 RAL 1|?.20 RA0 6567.8 VEL 11.893 PtH 2,1J VHP 6.987 OPA 17.75 RAP 173.00 ECC 1,3301

L-I T/N) IN) LAT JNJ LONG |NJ RT AS( |NJ AZNTH _NJ T_N( PO CST TIN IN) 2 LAT IN) ? LONG

7408.Z4 -23.75 54.)3 335,32 )05.89 Z 26 0 )808.2 -21.34 46,19

4865.87 )4,47 198.59 332,45 65.39 36 34 74 4065.9 11.03 ]9J,60

2)36.39 -24.84 33.?9 334.96 )07.)8 3 45 45 J536,4 -?2.25 25.94

441_.96 15.5) 179.49 331.94 64,J? 17 48 35 38]5,0 11.90 J??.55

1_01.74 -??.77 )4.85 335.84 ;)0.?8 4 56 49 130J.? -24.69 7.03

4720.37 ]8.?5 )63.37 330.44 60.58 18 46 53 3620.4 ]4.19 156_6_

MJ0-COUR_[ [X[_UT[ON ACCURACY OR_|T D[T(RM|NAT)Ot_ ACCURACY

SGr 4469.4 Sf_ 327o8 $G3 IA3,1 5T J156,3 SR 205,8 S$ 323._

RRT .56|Z RRF .5343 RTf .8276 CRT -.?768 CR$ .9917 C5T -.7687

$G8 448).4 R23 .0824 R13 .8278 L$J JI75.7 MS4 ?34.6 SS4 22.D

SG) 4473.? SG? ?TJ.J THA ?.37 EL; 1147.5 EL? J27,1 4L r 17|.97

2234



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964)

LAUNCH OATE MAY Z? 1964 FLIGHT TIldE |50,OD ARR[V4L _41[ OCT 24 1964

HEL]C_ENTR|C C_JC

RL 191.59 L4L -.00

RP J07.52 LAP 1o87

RC 166.367 GL -]6_24

PLANETC)C(NTR[C CCIN]C

C3 19.320 VHL 4.39_ DLA

LNCH AZMTH LNCH TIN( L-] T|ME IN| LAT

90.00 Z 4 3 2363.16 -22.87

90.00 15 17 ZO 4693.Z3 ;5.24

tO0,O0 _ _7 46 _0_3.13 -_3.94

|00.00 |6 36 16 4438.50 16.Z6

|]0.00 4 41 Z8 |86Z.49 -26.?9

110.00 l? 39 6 4Z41.89 18.96

OIFFERENT|AL CCMR[CT|ONS

TOE -.76J6 TRA-J,6438 TC3-4.4166 8AU J.J433

ROE .|666 RRA -.0065 RC3 -.Z946 FAU .03884

FOE -.4Z8| FRA .1|68 FC3-|.7404 BSP ]4O?l

BDE ,7797 8RA 1.6438 BE3 4.4Z64 FSP -438

0|STANCE 449.631

LOt. 245.74 VL Z6.307 GAL -5°29 AZk 92.69 HCA Z24.06 SNA 125.33 £CC .22811 |RE 2.6903 V| 29.39Z

LOP |09.7? VP 37.545 GAP J0.39 AZP 8#.07 ?AL 198.$5 TAP 62.6| RCA 96°?4 APO J53.92 Y] 35.244

GP -4.69 ZAL 1Z8.28 ZAP 165.45 ET$ 34].85 ZAE ]3Z.40 (TE |83.65 ZAC 74,39 ETC Z65,35 CLP-I66.ZZ

5.05 RAL |14.57 RAO 6567.8 V[L |J.862 PTH Z.|O VHP 7,083 0PA 17.18 RAP IZ5.51ECC 1.3180

]NJ LONG |NJ RT ASC ]NJ AZMTH ]NJ TIME PO CST TIM |NJ Z L4T ]NJ Z LONG

51.12 336.67 107.16 2 43 Z6 1763.Z -Z0.31 43.39

200.23 334.38 65.84 16 35 34 4093.Z 11,65 193.19

30.89 336.30 |08.45 _ 2 39 }493.z -2_.20 _3.Js

]SJ.OI 333.89 64.5? 17 _0 |7 3838.5 lZ.?O 174.02

|Z.Zl 335.15 112.07 5 1Z 30 1262.5 -Z3.56 4.54

164.63 332.44 61.0] |8 49 48 3641.9 14.93 157.81

MI0-COURS( (X£CUT|ON ACCURACY @RB|T OETERN|NAT]ON ACCURACY

_GT 4548.3 S(,_' 336.3 _G3 |4].3 5T JJ_9._ SR 2J 7.6 $$ 343.7

RRT .5234 RRF .4950 RTF .8287 CRT -.8249 CR$ .9905 CST -.7925

SG8 4560.9 RZ3 .0698 RJ3 .8Z89 L$A 1235,3 NSA 233.1 SSA 22.8

$G1 4551.8 SGZ 288.0 ?HA 2.Z4 ELI 1203.4 [LZ 121.6 ALF 171.33

LAUNCH DATE NAY 27 J964 YLJGHT TJI,_ |52.00 ARRIVAL CATE OC1 26 J964

HEL|O([NTR/C C(_41C

RL 151.59 LAL -.DO

RP 107.5| LAP 2.03

RC 168.35] GL -16.94

PLANA[fC_ENTR]C CON|C

C3 |8.650 VHL 4.3J9

LNCH AZMTH LNCH T[I_

90.00 Z ZZ 4g

90.00 15 18 30

100.00 3 45 5?

100.00 16 38 2

110.00 4 58 22

|JO.O0 l? 42 ?

oZrrERENT|AL CC_RECT|ON$

rOE -.8166 TRA-I.531S rC3-4.6408 BAU ].1596

RD( .|736 RRA .O05Z RC3 -.30Z8 FAU .037Z3

rOE -,4386 FRA .1526 FC3-1.7284 6SP 14339

BO( .8348 8RA J.53J5 8C3 4.6507 rSP -434

OtSTAN_£ 455.337

LOt. 245.14 VL 26.23_ GAL -4.84 AZL 92.76 HCA 227.30 $NA |24.87 ECC .22932 INC 2.7596 Vl 29.392

LOP 1|3.0| vP 37.497 GAP 10.6] AZP 88.13 TAL 196.74 TAP 64.05 RCA 96.23 A PO 153.50 V2 35.248

GP -4.37 ZAL 1Z5.53 ZAP )66.36 [TS 543.64 ZAE ]}Z.45 ETE ]83.59 ZAC 75.01 ETC 264.79 CLP-167.0_

OLA 3._8 RAL 1]7.07 RAO 6567.8 VEL ]].834 Prn Z.|O VHP 7.J82 _PA J?.O2 RAP J28.D3 £CC J.3069

L-J T]NqE ]NJ LAT IN| LONG JNJ RT A$C JNJ AZNTH ]NJ TiME PO CST TJN [NJ 2 LAT IN| 2 LONG

Z3]8.$O -21.94 48.]6 338.Z3 ]08.36 3 J 26 |7|8.3 -19,23 40.54

41Z|.45 ]6.0_ Z01.93 336.50 66.54 16 37 12 412).5 12.69 194.84

2050.0? -2Z.98 28.0_ 337.84 109.66 4 Z0 8 1450.] -20.09 20.44

4464.91 17.02 182.60 336.03 65.05 17 52 27 3864.9 13.32 175.56

|823.44 -25.77 9.64 336.64 |13.Z8 5 Z_ 46 J223.4 -22.39 2.11

4Z64.3| 19.70 |65.95 334.61 6|.48 18 53 |! 3664.3 15.74 199.07

NJ0-COURS( EX[CUTZON ACCURACY _B]T OETERMINAT|ON ACCURACY

SGT 4624.7 SGR 348.6 $G3 139.5 ST 1249.6 SR 230,S $$ 364.2

RRT .4869 RRF .4579 RTF .830Z CRT -.8675 CR$ ,9876 CST -.8164

SG6 4637.8 RZ3 .0595 R]3 .8304 LS4 1301.6 N54 228.9 SSx 23.6

$CJ 46Z7.8 $_2 .,-_4.3 ?HA _.J1 EL] JZ63.6 EL2 JJ3.2 ALF ]70.83

LAUNCH DATE MAY Z? 1964 FLIGHT TiNE ]34.00 ARRIVAL CAT( OCT 28 1964

HELIOCENTRIC CONIC

RL 15J.59 LAL -.00

RD 107.50 LAP 2.|8

RC 170.316 GL -|7.59

PLANE TOCENTR]C CONIC

C3 ]8,050 VHL 4.249

LNCH AZNTH LNCH T_N[

90.00 Z 42 12

90.00 15 20 4

I00.00 4 4 48

100.00 16 40 10

2JO.OO 5 15 55

110.O0 17 45 32

CISTANC[ 461.031

LOt. 246.74 VL 26.159 GAL -4.3? AZL 92.82 MCA 230.$5 SN4 124.42 (CO .230T3 ;NC 2.8219 vl 29.592

LOP 116.26 YP 57.449 GAP 10.84 AZP 88.Z] TAL 194.93 TAP 65.48 RCA 95.71 APO 153.12 v| 35.252

GP -4.09 ZAL 12Z.65 ZAP ]6T.Z3 ETS 343.69 ZA[ 132.46 ETE |83.16 ZAC 75,61 ETC 264.24 CLP-167.89

0LA 2.69 RAL 119.69 RA0 6567.7 VEL |1.808 PTH 2.09 VHP 7.287 0PA 16.77 RAP J30.56 ECC 1.2971

L-J T_ME [NJ LAT _NJ LONG IN| RT ASE JNJ AZMTH [NJ TIM( PO csr TIN IN| 2 LAT iN| _ LONG

2273.47 -20.95 45.25 339.99 1CI9.50 3 20 5 1673.5 -18,10 37.73

4130.98 ]6.8Z 203.73 358.81 (,6.88 16 39 15 4151.0 13,55 196.59

200?.06 -Z1.97 25.25 339.59 1J0.79 4 38 15 1407.] -18.95 17.76

4492.62 11.81 184.28 338.36 65.59 17 55 Z 389Z.6 14.37 177.16

|784.47 -24.70 7.]Z 338.35 J_a.42 5 45 39 1184._ -21.19 359.13

4287.97 20.46 167._7 336.98 62.00 18 57 O 3688.0 16.56 160.42

01FrERENTZAL CC_RECTZON$ N_0-COURS( (xECUTfON ACCURACY ORBIT OETERN_NATfON 4CCURAC_

rOE -.8T19 TRA-I.4056 TE3-4.8534 _AU |.|736 SGT 4689.4 $GR 358.3 $63 137.4 6T 1317.3 SR 242.7 SS 383.3

ROE .|798 RRA .0|65 RC3 "l)097 FAU .0355_ RRT .4508 RRF .4226 RTF .83|1 CRT -.9041 CR$ .98Z7 CST -.8384

FOE -,4466 FRA ,J_N_lJ FC3-1.7049 BSP 145]3 $G_ 4703.1 RZ3 .0518 R]3 .83|2 LSA 1370,3 NSA 222.3 SSA 24.6

80E .8903 BRA 1.4057 tiC3 4.8632 FSP -425 $61 469Z.2 $GZ 319.9 THA 1.9_ ELI 1330.6 EL2 102.3 ALF 170.45

LAUNCM OATE MAY 27 1964 FL|GHT TIN( 156.00 ARRIVAL 04TE OCT 30 1964

HELIOCENTRIC CONIC 0JSTANC[ 466.7|Z

RL 151.59 LAL -.00 LOt. 245.74 VL 26.08? GAL -3.90 AZL 92.88 HCA 22k3.80 SMA 123.98 ECC .23235 ]NC 2.8787 VI 29.392

RP IO7.49 LAP Z.3Z LOP JJ9.50 VP 37.40Z GAP JJ.O_ AZP 88.30 ?AL J93.1] TAP 66.9J RCA 93.J7 APO 152.78 VZ 35.255

RC 172.Z63 GL -18.19 GP -3.85 ZAL |I9.63 ZAP 168.01 ETS 343.4_ ZAE 132.51 ETE 182,96 ZAC 76.19 ETC 263.70 CLP-168.70

PLANETOCENT_[C CON|C

C3 17.5Z_ VHL 4.|87 0LA 1.46 RAL ]22.46 RA0 6567.7 VEL 1|.786 PTH 2.08 VHP 7.397 DPA 16.45 RAP 153.08 ECC 1.2885

LNCH AZMTH kNCH T]l,q[ L-J TIN[ JNJ LAT IN| LONG ]NJ RT ASC |NJ AZM?H JNJ TiME PC) CST TiM |NJ 2 LAT [NJ 2 LONG

90.00 3 2 19 2228.63 -19.91 42.37 341.97 110.56 5 39 28 1628.6 -16.93 34.96

90.00 15 Z| 59 478_.]5 17.64 205.65 _4].34 67.49 16 4| 41 4182.2 14.44 198.44

JO0.O0 4 Z4 2'0 |984.08 -2_.9| 22.50 34J._6 IJZ.87 4 57 4 J364,J -J7.75 15.13

100.00 |6 42 39 4521.95 ]8.63 ]86.07 340.90 66.]9 17 58 ! 3922.0 15.25 178.91

110.00 5 34 8 1745.57 -25.58 4.65 340.29 I]5._0 6 3 14 |145.6 -19.95 357,39

J|O,OO 17 49 ZO 43]5.20 21.26 168.89 339.56 62.58 19 ] 14 3713.2 17.42 16|.87

O|FFER(NT|AL COIRR(CTIONS MJO-COUR$_ EXECUTION ACCURACY C_B]T 0ETERM]NAT[ON ACCURACY

TOC -.9352 TRA-I.27_? TC3-5.0642 8AU |.JS_O S_T 47S9,? $C_l_ 36_.| SG5 |35.6 ST |388,5 SR 253.$ $S 404,_

ROE .1852 RRA .0280 RC3 -.3]56 FAU .03400 RRT .4163 RRF .3892 RTF .8335 CRT -.9347 CR$ .9769 CST -.86|1

rOE -.4568 FRA .ZZSO rC3-].6792 65P 1477| 566 47?3.9 R_3 .0446 R13 ,R336 LSA |452,4 NSA Z]3.8 $$A 25.5

BD( .9534 6R4 1.2730 8C3 5.0740 rSP -422 8G] 4762.2 SGZ 334.5 THA 1.85 ELI 1408.5 EL2 89.0 4LF J70.26

22|5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 1964)

LAUNCH 0ATE MAY Z7 1964 FLIGHT 71NE 158.00 ARRIVAL OATE NOV 1 J964

HELIOCENTRIC (ON JC DISTANC{ 47Z.379

RL lSJ.S9 LAL -.DO LOt. 249.74 VL 26,D|6 GAL -3.41 AZL 92.93 HCA Z37.04 SNA

XP J07.4J LAP 2.46 LOP IZ2.75 VP 37.355 CAP |1,33 AZP 88.4D TAL 191.29 TAP

RC 174.190 {L -IS.T4 GP -).64 ZAL I16.47 ZAP 168.89 [T$ )42.96 ZA[ 132.56 [TE

PLANETO(ENTRJC COI4JC

C3 17.090 VHL 4.134 DLA .Z0 RAL 125.35 HAD 6367.7 VEL 1].767 PTH 2.08 vHP

LNCH AZMTH LMCH TIME L-I TIME ]NJ LAT |NJ LONG INJ RT ASC

90.00 3 23 IZ 2183.30 -18.81 39,34 344.19

90.00 15 24 14 4815.26 18.49 Z07.71 344.10

I00.00 4 44 )8 1921.12 -19.79 19.80 343.76

IO0.00 16 45 29 4933.|8 19,48 188.0| 343.67

110.00 3 3_ 6 I706.B2 -22.42 2.24 341.47

J|O.O0 IT 53 31 4340.24 Z2.]O 170,_4 342.37

0IFFERENTIAL CORR(CTION5 MID-COURSE

TOE-1.00)] TRA-I.IZ8? 1C3-5.2588 8AU |.2037 5GT 4625.9

R0E .1901RRA .0_97 RC3 -.3195 FAU .03246 RRT .3824

FOE -,4667 FRA ,2599 FC3-|.6443 65P 19003 566 4640.Z

8DE I.OZI! BRA 1.1294 6C3 5.2665 FSP -417 $GI 4627.6

123.53 ECC .234|9 INC 2.9510 vl 29.392

68,33 RCA 94.62 APO 15Z.48 VZ 35.257

182.79 ZAC 76.76 ETC Z63.17 CLP-169.50

7.312 0PA 16,05

|NJ AZNTH INJ TINE PC) CST TIM

111.36 3 59 36 1563.6

68.I7 16 44 29 4215.3

112.67 5 16 39 1321.I

66.86 18 I 22 3953.2

116.30 e 21 33 1106.8

63.23 19 5 31 3?40.2

EXECUTION ACCURACY

5GR 377.1 _63 133.8

RRF .3971RTF .8363

R23 .0369 RI3 .8364

SGZ 348.3 THA 1.72

RAP 135.61ECC 1.2813

INJ Z LAT INJ Z LONG

-|5.72 )Z.Z]

15.37 200.43

-16.53 12.53

16.18 180,77

-18.68 395,10

18.33 163,_3

OIRSIT DETERMINATION ACCURACY

ST 1473,3 $R 264.1 $5 426.5

CRT -.9587 ORS .9699 CST -.8822

LSA 1542.7 NSA 203,8 55A 26.4

ELI |495.0 EL2 74,D ALr l?0.Z2

LAUNCH 0ATE MAY 27 1964 FLIGHT TII,_ I243.00 ARRIVAL 0ArE NOV 3 1964

HELIOCENTRIC CONIC

RL 15J.99 LAL -.00

RP 107.46 LAP 2.59

RE 176.096 GL -|6.22

PLAN_TOCENTR|C CON|C

C3 16.743 VHL 4.09Z

LNCN AZMTH LNCN T|N__

90.00 3 44 52

90.00 19 26 47

100.00 5 5 42

I00.00 16 46 38

IlO.O0 6 12 47

110.00 17 96 3

DISTANCE A?_.O30

LCq. 245.74 VL g3.946 GAL -2.90 AZL 92.96 HCA 240.29 SNA 123.J3 (CC .23626

LOP IZe.O0 VP 3?°306 GAP 11.56 AZP 88.52 TAL 169.47 TAP 69.76 RCA 94.04

GP -$.45 ZAL 113,|? ZAP |69.69 ETS 34Z.36 ZAE 132.62 [T[ 182.63 ZAC 17.32

OLA -I.09 RAL 128.39 RAO 6567.7 VEL 1|.753 PTH 2.07 VMP 7.633 DPA 15.59

L-| TII4_ INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME F_ CST TIN

2139,12 -17.67 36.76 346.65 112.49 4 20 31 1539.1

4830.5J 19.37 209.92 347.10 68.95 16 47 38 4250.5

1876,_6 -16.64 11.13 346.21 113.60 5 37 | 1278.4

4566.50 Z0,35 190.09 346.69 67.62 18 5 5 3966,5

16(_1.37 -2I .23 359.86 344.89 Jl 7.44 6 A0 36 1068,4

4369.26 Z2.96 172.3_ 345.42 63.97 19 ]0 52 3769,3

0IFFERENTIAL CCItRECTIONS

TOE-1.0767 TRA -.9744 TC3-5.43|6 8AU-1.2179

ROE .1946 RRA ,03J9 RC3 -.3210 FAU .03093

FOE -,4764 FRA .2943 FC3-I.f_O03 BSP 13226

6DE 1.0942 6RA ,973? eC3 5.4410 FSP -&13

NI0-COURSE EXECUTION ACCURACY

SOT 4668.1 $GR 363.5 503 131.9

RRT .3493 RRF .3261 RTF .8395

5G6 4903.2 RZ3 .0333 213 .8396

$GI 4889.9 502 361.1 THA 1.99

INC 2.9796 vl 29.392

APO I32.23 V2 35.259

ETC 262.64 CLP-ITD.28

RAP 138.12 ECC 1.2755

INJ 2 LAT INJ 2 LONG

-14.47 29.55

16.34 202,56

-15.27 9.98

J7,|4 I_2,77

-17.39 352.87

19.29 165.J4

(_RBIT DETERMINATION ACCURACY

ST 1568.0 SR 273.7 SS 448.2

CRT -.9763 CR$ ,9621 CST -.9012

LSA 1642,D NSA 193,0 SSA 27.4

ELl 1590.6 EL2 58.3 ALF 170.32

LAUNCH _ATE MAY 27 1964 FLIGHT TIME 162,0D ARRIVAL CATE NOV 5 1964

H(LI C_ENTR[C CONIC

RL 131.59 LAL -.OO

RP 107.47 LAP 2.Tl

RC 177.986 GL -19.83

PLAN(TOCENTR;C CONIC

C3 16.496 VHL 4.062

LNCH AZNTH LNCff TIME

90.00 4 7 18

90.00 J9 29 39

100.00 3 27 32

100.00 16 52 8

|J0.O0 6 3_ J]

IlO.O0 18 Z 59

DIFFER[N71AL CC_R[CTIONS

TOE-I.Z_38 TRA -.806! TC3-5.3619 BAU 1.2Z99

ROE .1994 RRA .0694 RC3 -.3193 FAU .02938

roe *.484_ rRA .3_7 FC3-1.3420 8SP 13363

80E 1.1707 BRA .8086 6C3 5.9770 FSP -406

DISTANCE 483.664

LO_ 243.74 YL 23.877 GAL -2.38 AZL 93.03 HCA 243.34 SNA 122.73 ECC .23858 INC 3.025Z Vl 29.392

LOP 129.25 VP 37.261 GAP 11.84 AZP 88.65 TAL 187.65 TAP 71.19 RCA 93.45 APO 132.01 v2 35,26D

GP -3.29 ZAL 109.74 ZAP 170.47 EfS 341.39 ZA( 132.69 ETE 182,49 ZAC 77.88 EfC 262.13 CLP-171.05

OLA -2.41 RAL 131.56 RAD 6367.7 VEL 11.742 PTH 2.07 vHP 7,76| DPA 15.07 RAP 140.64 ECC 1.2715

L-| T_NE INJ LAT INJ LONG JNJ RT A$C INJ AZMTH _NJ TIME PO CST TEN INJ 2 LAT INJ Z LONG

2094.79 -16,49 34.04 349.37 113.35 4 42 13 1494.8 -13.19 26.91

4888.04 20.27 Eli.31 350.36 69.80 |6 51 7 4288.0 17.34 204.86

1836.0! -17.46 14.56 348.92 114,66 5 58 8 1236.0 -13.99 7.49

4622.03 21.26 192.34 349.96 68.47 18 9 8 4022.0 J8.15 184.93

1630.43 -20.03 337,60 347.57 I18.30 ? 0 22 1030.4 -16,09 350.69

4400.3_ 23.69 I74.28 348.72 64.79 |9 16 J6 3800.4 20.30 166.99

MID-COURSE EX(CUTION ACCURACY C_R_IT 0(TERMINATION ACCURACY

SGT 4939.6 $GR 393.1 S03 129.7 ST 1668.3 SR 282.7 55 468.8

RRT .3163 RRr .2956 RTF .6422 CRT -.9879 CRS .9330 CST -.9176

506 495_,2 RZ3 .0292 RJ3 .8423 LSA 1746.1NSA I82.2 $$A 28.2

SOl 4941.2 $02 372.6 TH4 ].43 ELl I691.5 EL2 43.3 ALF ]70.49

LAUNCH DATE NAy 27 |964 FLIGHT TI_ |64.00 ARRIVAL DATE NOV 7 1964

H[LI_ENTRIC CONIC

RL 191.59 LAL -.00

RP 107.47 LAP 2.62

RC 179.839 GL -19,96

PLANE TO(ENTR]C CON|C

C3 16.359 VHL 4.043

LNCH AZNTH LNCN TII4E

90.00 A 30 29

90.00 13 32 4?

lO0.O0 3 50 4

100.00 16 59 93

I]0.00 6 54 17

||O,OO |l 6 9

O1FF[RENTJAL CORRECTIONS

TDE-1.2395 TRA -.6Z98 fC3-5.6749 8AU I,Z4Z9

R0E .204Z RRA .0749 RC3 -.3152 FAU .02793

rOE -.4930 FRA .365E FC3-1.4760 8SP ]3592

6D[ 1.2562 6RA .e343 8C3 5.6632 FSP -402

DISTANCE 489.279

LOt. 245.74 VL 23.810 GAL -1.84 AZL 93.07 HCA 246.79 5MA J22.33 ECC .24116 INC 3,0682 VI 29.392

LOP I38.30 VP 37.214 GAP ]Z.JZ AZP 88.79 T4L 185.62 TAP 72.61 RCA 92.83 APO 151.84 v2 35,260

GP -3.|4 ZAL 106.16 ZAP 17|,24 ITS _40.63 ZA[ 132.76 (T[ 182.37 ZAC 78.45 ETC 261.63 CLP-I?I.82

OLA -3.75 RA_ I34.86 RAO 6367.7 VEL JI.736 PTH 2.07 YHP 7.897 0PA 14.50 RAP 143,14 ECC 1,2692

L-I T|N( INJ LAT ZNJ LONG |NJ RT ASC INJ AZMTH INJ TIMIE PO CST TIN INJ 2 LAT INJ 2 LONG

ZOSI.|I -19.30 31.39 39Z.33 IIA.|Z 5 4 40 1491.1 -11.91 24.35

492?.66 21.19 214.87 393.88 ?0,76 16 34 55 4327.9 18.37 20?,53

1764,37 -16.26 12.03 331.69 11_.44 6 J9 3R 1194.4 -12,70 5.07

4659.65 22.18 194.77 333.49 69.43 18 13 33 4099.9 19.16 IB?.26

1395.31 -18.B! 353.41 33D.30 JIg.0B 7 20 51 993.3 -14.79 346.60

4433.67 24.84 176.40 332.26 6g.73 J9 22 3 3633.7 21.35 168.99

NI0-COURSE EXECUTION ACCURACy OR6IT DETERMINATION ACCURACY

S0T 4693.2 $GR 400.0 503 127.9 ST 1781.5 SR 2g1.1 $$ 490.6

RRT .2640 RRlr .2656 RTF .8463 CRT -.9938 CRS .9438 CST -.93Z3

$66 _01J.2 223 .0248 RJ3 .8463 LS_ J862.5 NSA ]72.0 SSA 28,9

$GI 4996.3 SG2 3B3.4 TMA 1.31 ELI 1604.9 EL2 32,0 ALF 170.77

2Zle



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCN OAT[ NAY E7 J964 FLIGHT TIN[ |66°00 ARRIVAL D&I[ NOV _ ]g64

_(LJO_(NTRIC CQNIC

RL ISI,$9 LAL -.00

RP 107.48 LAP Z.�Z

PLANETO(ENTRIC CCINIC

C3 16.340 VHL 4.04Z

LNCH AZNTH LNCH T1N[

90.00 4 _4 19

90.0D 15 36 14

fOO.OO 6 |$ 1_

100.00 16 59 _8

110.00 7 15 59

110.00 18 13 44

DIFF[R[NTIAL CCI_R[CTI(_q5

?0£-1._3;8 TRH -.44_4 rC3-5.?J6J 8HU 1.2549

RO£ .2093 RRA ,0861RC3 -,3075 FAU ,0Z{49

TO{ ~.5053 FNA .3994 FC3-1.4033 BSP 15?93

80[ 1.3487 8RA .4507 8C3 5.7445 FSP -398

DISTANCE 494,87?

LOL 245.74 ¥L 25.743 GAL -1,29 AZL 93.1| HCA Z30.04 SNA 1?1.95 [CC ,24401 1NC 5.109Z v! Z9,59Z

LOP |55.75 vP 37.167 GAP 1Z.40 AZP 88.94 TAL 184.00 TAP ?4.04 RCA 97.19 APO 151.71 v? "55.239

6P -3.01Z4L 102._2 Z4P 171.99 £r$ 339.42 ZJ£ I32.84 _r£ 18_,23 ZAC 79.01 £r( 261.14 CLP-I?2.3?

OLA -5.10 RAL 138.28 RAO 6567.7 VEL |1.736 PTH ?.07 VHP 8,040 OPA 15.88 RAP 145.63 £CC 1.Z689

L-1 TIME INJ LAT INJ LONG |NJ RT ASC [NJ AZNTH INJ T|NC PO CST TIM [NJ Z LAT INJ 2 LONG

?008.46 -14.09 ?8.84 355.59 114.82 5 27 47 1i08.5 -10,63 ?1.87

4970.0_ 22,11 217.62 357.66 71.84 16 59 • 4370.0 19.4_ 709.98

|?_3,gZ -|5.06 9.64 355.11 116,13 6 •2 19 1155.8 -ll,•t 2.?_

469_.90 23.18 197.38 357,Z9 70.50 18 18 18 •099.9 80.85 189.76

1557.4Z -17.6! 353.3? 353.70 Ilg. T8 7 41 56 957.4 -13,52 346.60

4469.07 25,81 178.70 356.13 _6.77 19 28 13 3869.1 12.44 171.16

NIO-COUR_[ [x[CUTION ACCURACY C_81T 0[TERNINATION ACCURACY

$6_ _046,9 $_R 406.0 563 1_5.9 ST 1902,2 $R 299,0 S$ 512.0

RRT .2517 RRF .8554 RTF .8507 CRT -.9949 CRS .95•5 CST -.9448

SG8 5062.8 125 .0206 R15 .8508 LSA 1985,6 NSA 165.0 SSA 29.3

SGl 3047.5 SG2 392.9 ?HA 1.17 [L1 1975.4 [LZ _9.8 ALF 171.11

_•UNCH OAT[ NAY 27 1964 FLIGHT TIN[ 168.00 ARRIVAL DATE NOv 11 1964

H[LI O(ENTRIC CONIC

RL I_1.5_ LAL -.00

RP 107.49 LAP 3.02

RC 163._35 GL -20,35

PLAN_TO([NTRIC CONIC

6_ 1_.454 VHL 4.05_ OLA

LNCH AZMTH LNCH TIN( L-X TIME INJ LAT

90.00 5 18 42 1987._9 -_Z.90

90,00 15 39 57 5014.36 23.02

IOO.00 6 36 58 1714.79 -13.87

100.00 17 4 Z? •748.09 24.03

JJD.DD 7 38 JJ 13_3.34 -3_.44

110.00 18 19 39 4§0_.50 26.79

T0[-1.4296 TRA -.Z427 TC3-5.7494 0AU 1.2664

ROE .Z157 RRA .0969 RC3 -.Z963 FAU .02511

F0[ -.515J FRA ,4344 FC3-1,3212 BSP 16004

80[ 1.4457 BRA .2614 BC3 3.75?0 rsp -396

01STANCE 500,441

LOL 245.14 VL 25.678 GAL -.?Z AZL 93.15 HCA 235.28 SMA

LOP 139.00 VP 37.LZ1 GAP lZ,?O AZP 89.09 TAL 182.I8 TAP

GP -Z.89 ZAL 98,76 ZAP I?Z.?? ETS _57,9_ ZAE 1_,9l EYE

1?1.57 [CC .£4717 INC 3,1486 vl _9.39Z

75,47 RCA 91.§? APO 151.61 v? 35.15_

|8_,|4 ZAC 79.57 _TC _60,67 CLP*17_.31

-8.48 RHL 141,80 RAO _67,7 V_L 11.740 PTH _.07 YHP 8.2910PA J3._I RAP _•8.11 _(C I._?08

INJ LONG INJ RT ASC IN._ AZNTH INJ TIH[ POC$T llN [NJ £ LAT LNJ ? LOnG

16.40 559.09 115.43 5 51 29 1_67.3 -9,_? 19.50

2Z0,55 1,72 73,04 17 3 32 44|4.4 70.4_ ZI?,_O

7.34 35_.60 116.7_ 7 5 53 1114.8 -10.17 .31

200.17 1.36 71,69 18 ?3 ?4 4147.1 ZI.3_ 192.43

331.35 357.15 _ZD.4D 8 3 3_ 92_._ -1_,28 3_•.71

181,16 .ZA 67.93 t9 34 4_ 3906.5 2_.56 175._9

N_0-COUR_E EXECUTION ACCURACY aR_IT 0[TERNJNATION ACCURACY

$GT 3094.5 $GR 411.3 563 I74,0 ST ?026.8 $R 306.8 S5 531.9

RRT .2199 RRF .206_ RTF .8557 CRT -.9977 CRS .9249 CST -,9350

$GB SJJO.9 R23 ,0174 RJ3 .8557 LSA 2JJJ,B NSA J55.B _SA _9.4

SGI 5095.1 SGZ 401,? ?HA |,0_ ELl ?049.6 [12 37.8 ALF 171,46

LAUNCH OAT[ N•Y Z? 1964 FLIGHT TINC 170,00 ARRIVAL CATE NOV 13 1964

HELI C_ENTRIC COIN[C

RL 131o59 LAL -o00 LO_. 245,74 VL

RP 107,49 LAP 3.10 LOP |4_.75 VP

RC 185,341 GL -?0.)8 GP -_,78 ZAL

PLAN[ TO_£N_IC C_P4JC

_ I6.?lZ v_¢ 4.088

LNCH AZNTFF LNCH TIM[

90,00 5 •3 29

90.00 15 43 59

100.00 7 1 A

JOD.DD J7 9

110.00 8 D 44

]lO.O0 18 ?5 54

OIFFERENTIAL CORR[CTIONS

TOC-1.3410 TRA -,0478 TC3-5,7169 _AU I.ZS|O

RO[ .7z17 RRA ,1067 RC3 -._826 FAU .0?396

FDE -._305 FRH .i_J_ FC3-J.Z4J4 BSP 3_373

BO[ 1.5_68 8RA ,1149 8C3 5.7338 rSP -400

DISTANCE 505.983

15,614 GAL -.1Z AZL 95.19 NCA Z56.53 SNA

37.074 GAP 15.01 A/P 89.76 TAL 180.37 TAP

94.9] ZAP 173.43 [TS 336.07 Zk[ 13Z.99 [T[

l_I.Zl CCC .75064 [NC 3.1866 vl g9.$92

76.90 RCA 90.85 APO 151.59 v? 35.736

18Z,04 ZAC 80,14 [TC ?60.ZZ CLP-I?4,03

0L4 -?.80 RAL |45.41RAO 6567,7 V_L _1.751 PTH 2,0? VHP 8.353 OP4 12.50 R4P 150,38 _C_ 1.27_0

L-J TiN J[ JNJ LAT JNJ LONG ]NJ RT ASC INJ AZNTH INJ TIN? PO CS? TIN INJ Z LAT iNJ Z LONG

1928.09 -11.73 74.10 2.84 113.95 6 15 57 1328.1 -_,16 17,13

3060.89 ?5.90 223.66 G,OZ 74.35 17 8 20 4460.7 21,53 Z13.79

1677,80 -12.73 3.19 Z,34 111._8 ? 79 ? 1077,8 -8,97 358.41

4?BS.ZJ 24,96 203.33 3.68 72.99 18 ?_ 3J 43_6,2 22,_9 J9_.27

1490.98 -13.33 349.53 .85 120,94 8 Z5 55 891.0 -11.11 342.96

4545.79 ??.'7_ 183.80 4.61 6_._2 19 41 40 3945.8 Z4,69 I73.99

MID-COURSE EXECUTION ACCURACY C_8IT OETERN|NATIO_I ACCURACY

SGT 3156.7 SGR 415.6 $63 127.5 ST 2164.4 SR 314.0 SS 555.4

RRT .1873 RRF .1731 RTF .8645 CRT -.9870 CRS .9184 CST -.9647

$&8 flJ73,4 R2_ .DID2 RJ3 ,_643 LSA 7751.A NSA J49.2 $S_ Z9.D

SG| 5157.3 $G2 40_.1 THA .87 ILl 2186.5 [LZ 50.0 ALF 171.85

LAUNCH OATE NAY 27 1964 FLIGHT TIN( l?Z,00 ARRIVAL DATE NOV 15 1964

HELJ_ENTRIC CONIC

RL J_3._9 LJL -.DO

RP 107.50 LAP ).J7

RC 187.13_ GL -_0.3I

PLAN[TOC[NTRIC CON|C

C3 17,150 VHL 4.139

LNCH AZNTN LNCH T114_

90.00 6 8 32

90.00 15 48 19

700.00 ? _5 _8

100.00 17 14 ?

110.00 8 ?3 32

110.00 18 32 30

OIFFER[NTIAL CO_R[CTlON$

70E-1.6_96 TRA .1937 TC_-5.603_ 8AU J.28•7

RO_ .2_99 RRH ,1185 RC3 -,_844 F_u .02127

rOE -.5_26 rRA ,5071 FC3-I,|256 BSP 16280

BOC 1,6_56 BRA ,2?60 OC_ 5._|00 FSP -381

OISTANCE 511.495

LOL ZA_.7• VL 2_,55] {JL .49 JZL 93.22 HE_ 259.78 $_J JZD,B5 ECC .25_•6 JNC _._36 VJ Zg.39Z

LOP 143.50 VP 37,028 GAP 13.33 AZP 89,43 TAL 178.55 TAP 78.53 RCA 90,10 APO ]51.60 VZ 55,153

_ -2._g ZHL 91,O6 ZA_ |_4.13 (r$ $_$.74 ZA[ 1_3.08 £r[ 181.95 Z_c .80.71 Er( _59.78 CLP-I?_.r$

DLA -g.18 R_L 149.10 RA_ 6367.7 VEL 11.769 PTH ?,08 VHP 8,3?40PA 11.74 RAP 153,0• [CC ].Z819

L-I T|NE INJ LAT INJ LONG [NJ RT ASC INJ AZNTH [NJ TIM[ PO CST TIN |NJ ? LAT INJ ? LONG

1891.37 -10,64 21.97 6,84 IJ$,40 6 40 4 |291.4 -7,01 15o17

5108,77 14,7_ 226.93 10.58 75.78 17 13 77 4508.8 ?2,55 618.94

1_43,_3 -_Z.84 _._t 8,32 117.73 ? 5_ 4_ _0•3,_ -?,8• 356,48

4832.05 25.83 ?06.?5 10.26 7A.•1 18 34 59 4232,1 ?5.45 198.Z7

1461.40 -IA._8 347.87 4.78 171.39 8 47 53 861.4 -lO,O? 341.36

4586,74 ?8.73 186.60 9,14 70.62 19 48 57 3986.7 75.8Z 178.63

N|O-COURSE [X[CuTION ACCURACY OROIT D[T[RNIN4T]ON ACCURACY

$GT 517J,3 9GR 419,4 $63 JJ9,6 ST 1278,5 $R 321.J $$ 565.6

#Rr .1_54 RRF .Z470 Rr_ .86•3 CRT -.97_0 CR$ .9056 Csr -.969?

SG8 3188.Z RZ_ .0120 R]3 .8643 LSA 7361.9 NSA 1•6.3 $SA 18.2

SGI 5171.T $GZ 414.? THA .?3 £11 2_97,? [L? 65,1 ALr 17Z.]0

7217



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I. 1964)

LAUNCN OATC NAY Z7 L964 FLIGHT TIP'E: I74.00 ARRIVAL CATC NOV 17 L964

M(LIOCENTRIC CONIC

RL 15J.59 LaL -.00 LOt. 245.74 VL

RP ]07.51 LAP 5,14 LOP 148.75 vP

RC ]8b,901 GL oZ0.13 GP -2.60 ZAL

PLANErOC{NTRIC C_AIC

C) 17,716 YHL 4,ZJO

LNCH AZNTN LNCN TIN(

90.00 6 33 )8

90.00 15 5Z 5?

100.00 7 A9 A9

100.00 17 19 Z7

110.00 8 46 Z1

110.00 18 39 25

OIFFERENTIAL CC_RECTI_S

TOE-I.7511 TRA .430S TC3-S.4A_§ BAU 1,2917

R0[ .2392 RRA .1249 RC5 -.2443 FAU .02093

FOE -._416 FRA .5434 FCS-I.02Z3 8SP 1640Z

CO[ 1.7674 8RA .4486 eC] 5.4510 FSP -_77

DISTANCE 516.973

Z5.489 GAL 1,13 A2L 93.26 NCA 26_.0Z SHA 120.50 ECC .25864 INC 3.Z599 vJ 29.59Z

36.981 GAP 13.68 AZP 89.60 fAL 176.75 TAP 79.77 RCA 89.54 APO 151.67 v2 35.Z49

87.I8 ZAP 174,81CT$ ]30.75 ZAE 153.16 ErE 181.86 ZAC 8J.29 ETC Z59,37 CLP-I?5,51

0LA -10.39 RAL 152.82 RAO 6367.7 ¥[L 11.794 PTH 2.09 VHP 8.708 OPA 10.96 RAP 155.48 [CC J.2911

L-I TIN( INJ LAT INJ LC_AG INJ RT ASC INJ AZNTN |NJ TIME PO CST T|N INJ Z LAT INJ 2 LONG

1857.72 -9,62 20,03 ll,05 116.76 T 4 36 1257.7 -5.95 13._7

5158.27 25.53 Z_O.34 J5.36 77.32 17 18 5_ 4558.3 Z3.53 2Z_.24

1611.96 -10,64 1.4I I0.SI 1|8.10 8 16 41 ]012.0 -6,81 354.73

4879.17 26.66 209.52 15.07 75.95 18 40 46 4279.5 _4.46 Z01.41

1434.94 -|)._4 346.40 8,92 I21.77 9 ]0 16 834.9 -9,04 339.93

4629.04 29.65 189.55 14.10 72.15 19 56 34 4029.0 26.92 181.&3

NIO-COLIRSE EX_CUT|CIN ACCURACY ORBIT _EIERHINATIOhl ACCURACy

SGT $201.9 SGR 422.1 SG3 117.5 ST 259_.7 Sg _29 .T SS 580.Z

RRT .I_31RRF .1169 RTF .8696 CRT -,9702 CRS .8970 CST -.97_

$G6 5218,9 RZ5 .00gZ RI} .8696 LSA 2480.5 NSA 147.4 $SA ZT.l

$GI 3_02.1 SGZ 418.8 THA .58 ELI 2415.0 EL2 79,2 ALF 17Z.38

LAUNCH OATE NAY 27 1964 FLIGHT TI_ 176.00 ARRIVAL DATE NOV 19 J964

HELIOCENTRIC CONIC

RL 151,59 LAL -.00

RP 107.51 LAP 3.29

RC 190.693 GL -19.85

PLANE TOC[NTRIC CONIC

C3 18.52| YHL 4._04

LNCN AZMTH LNCH TINt[

90.00 6 38 _3

90.00 15 3? 54

100.00 8 14 5

1OO.00 17 25 ?

110.OO 9 9 I

110.O0 19 46 38

LCI. Z4_.74 YL

LOP I51.00 vP

GP -2.52 ZAL

0ISTANCE 522.412

25.428 GAL 1,80 AZL 93,3(:] HCA 266.27 SMA JZ0.J? £CC .26323 INC 3.2956 vZ 29.397

36.935 GAP 14.04 AZP 89.79 TAL I74.95 TAP 81.22 RCA 88.54 APO 151.80 V2 35.245

85.31 ZAP 175.46 ETS 3_6,87 ZA_ 13_,23 ETE 181.78 ZAC 8J._? £TC 758.97 CLP-J76.?3

OLA -II.80 RAL I56.57 RAO 6567.7 VEL 1J.82B PTN 2.09 YNP 8.904 0PA I0,J4 RAP 157.90 ECC 1.)04_

L-I TIM_ INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN ]NJ Z LAT INJ 2 LONG

1827.67 -8.69 18._ 15.46 I17.06 ? 29 3 1227.7 -5.00 11,57

5208.BI 26.24 233,87 20.35 16.55 17 24 A2 4608.B Z*.A5 2Z5.66

1584.18 -9.75 559,84 14.69 118.40 B 40 28 98A._ -5,88 355.19

4927.55 Z7.41 21Z.9| Z0.07 17.38 18 47 14 4327.5 25.42 204.67

1412,07 -JZ.SZ 345.14 13.2_ J22.07 9 32 53 812.1 -8.19 338,71

4672.40 30.5I 192,63 19,17 73.78 ZO 4 31 4072,4 27.99 184.35

C_SIT 0ETERHINATION ACCURACY

ST 2500.5 SR 337.4 $5 59J.5

CRT -.9606 CRS .8884 CST -.9794

LSA 2587.0 MSA 148,6 $SA 25,7

EL| _521.5 EL2 95.0 ALF 17_.60

oIrFERENFIAL CORRECTIONS

T0[-I,883! TRA ._840 TC3-5.Z30Z SAp 1.2962

ROE ,250I RRA .1324 RC3 -.2Z_J FAU .01936

FOE -.5489 FRA .5818 FC3 -.9|45 85P 16437

BO[ J.8803 eRA .6967 8C3 5.Z349 FSP -568

NIO-COURSE EXECUTION ACCURACY

$GT 5223.5 $GR 414.0 SG3 I15.2

RRT .0910 RRF .0873 RTF .8744

$G8 5240.7 R23 .0077 RI3 .8744

5GI 5225.6 $G2 422.2 TNA .43

LAUNCH 0ATE NAY 27 1964 FLIGHT TIH[ 178.00 ARRIVAL CATE NOV Zl 1964

HELIOCENTRIC CONIC

NL lSJ.59 LAL -.00

RP 101.SA LAP 5.33

RC 191.383 GL -19.46

PLAN(.TOC[NTRIC CONIC

C3 19.538 YNL 4.4Z0

LNCH AZNTH LNCff TIMI[

90.00 ? 23 9

90.00 16 3 9

JO0.O0 9 37 55

100.00 17 31 5

110.00 9 31

110,00 19 34 9

OISTAN(E 527.806

LOT. 245.74 YL 25.368 GAL 2.49 AZL 95.35 HCA 269.5J SNA 119.84 ECC .26825 INC 3.331J v] 29.592

LOP 155.Z9 vP 36.809 GAP I4.45 AZP 89.97 TAL 173.16 TAP 82.68 RCA 87,69 APO 151.98 v2 55.240

GP -2.45 ZAL 79.49 ZAP 176.09 ETS 32J.68 ZAE 133.3I ETE 181.70 ZAC 82.46 ETC 258.60 CLP-116.95

0LA -12.75 RAL 160.31RAO 6567.8 VEL lJ.871 PTH 2,IJ VNP 9,115 OPA 9,29 RAP 160.31 [CC 1.3216

L-[ TIN_ INJ LAT INJ LONG ]NJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

]801.7J -7.89 16.82 Z0.02 117.18 ? 53 II 1201.7 -4.17 10.J2

5259.99 26.86 237.49 25,50 80.67 17 30 49 4660.0 25.29 2_9.17

1560.51 -8.98 358.30 I9.44 118.63 9 3 55 960,5 -5.09 35].88

4976.43 28.08 216.39 25.26 79.30 18 54 1 4376.4 26.31 208.0)

1393.22 -II.85 544,10 17,73 122.31 9 3A 35 795._ -7.4_ 531,11

4716.49 31.31 195.82 24.43 75.52 20 12 46 A116.3 29.00 187.58

@_R'GIT OCTERNINATIOt,I ACCURACY

ST 2602.9 SR 344.9 SS 602,3

CRT -.9513 CRS .8817 CSr -.9830

LSA 2689.5 N_A 150.8 SSA _4._

ELI 2623.5 EL2 105.5 ALF J72.80

OIFFERENTIAL CORRECTi(_IS

T0[-1.984} TRA .g4eO TC3-4.9793 8AU 1.3017

ROE .2626 RRA .1385 RC3 -,1988 FAU .01833

rOE -.5581 FRA .6192 rc3 -.SiZl 85P ]8585

80£ 2.0018 _RA .9561 8C3 4.9833 FSP -364

MIO-COURS[ EXECUTION ACCURACY

SGT 5Z51.0 SGR 425.0 SG3 113.2

RRT .058| RRr .0563 RTF .8804.

9G8 5168.Z R23 .0048 RJ3 .8804

SGI 523J.0 SGZ 424.3 THA .27

LAUNCH OAT£ NAY 27 198A FL/GHT TIMIE I80.00 ARRIVAL care NOV 23 1964

HELIOCENTRIC CONIC

RL 151.59 LAL -.00

RP 107.55 LAP 3.36

RC 194.094 GL -18.98

PLAN[TOCENTRIC CONIC

C3 20.80_ VHL 4.562

LNCH AZNTH LNCH TIME

90.00 7 47 ?

90.00 16 8 44

Ii._.00 9 U 11.00 17 37 21

110.00 9 53 e

110.00 19 I 56

0ISTANCE 533.I50

LOL 245.74 VL 25.309 GAL 3.22 AZL 93.37 HCA 272.76 SNA 119,51 [CO .27375 INC 3,3665 ¥I 29.39Z

LOP 158.50 VP 36.844 GAP 14.84 AZP 9'0.16 TAL 17J,38 TAP 84.14 RCA 86.80 APO J52,23 vZ 35._34

GP -2.39 ZAL 75.74 ZAP ]76.66 ETS 314.59 ZAE 133.3_ £T[ 181,63 ZAC 83.04 ETC 258,24 CLP-177,67

DLA -13.80 RAL 164,01RAD 6567.8 VEL 11.924 PTN 2,12 VNP 9.3A1 DPA 8.41 RAP 167.7! ECC 1.3424

L-I TJM t[ JNJ LAT |NJ LI_I_G INJ RT ASC INJ AZMTH INJ ?|HE P_ CST TJ_ INJ 2 LAT INJ ? LONG

1780.29 -7.21 15.61 24.73 117.46 8 16 48 1180,5 -5.48 8.92

5311.4_ 27,37 24|.17 30.79 8Z.A4 17 37 16 4T11.4 _6.04 232,75

1541.32 -8,35 35?,42 24.11 IJ8.81 9 _6 52 941.3 -4.44 350o8_

5015,63 28.63 219.94 30.58 81.08 19 1 ? 4425.6 _7.11 211.47

1378.73 -]I.._0 343.32 _2.34 J22.48 lO ]6 4 778.7 -6.9A 336,94

A760.98 32.02 199.J0 _9.84 77.33 20 2J JT 4J61.0 29,94 190.50

CI_SIT O_T[RM|NATION ACCURACY

ST 2690.7 SR 352.3 S$ 610,_

CRT o.942_ CRS .87_5 CST -,9859

LSA 2777.1 NSA ]54,1 SSA 22.?

ELI 7711,1 EL2 117,0 ALr 172.95

OZFFERENT/AL CORR[CT|ON$

T0{-2,106J TRA 1.2119 TC3-4.6879 BAU J.3030

ROE .2789 RRA .1432 RC3 -.1750 FAU .01710

FOE -.5687 FRA .6581 rC3 -._J15 BSP 16699

BO_ 2.1242 8RA 1.2313 8C3 4.6911 FSP -559

N/0-COURSE EXECUTION ACCURACY

SGT 5271.7 SGR 425.? SG3 JJ|,J

RRT .0249 RRF .025J RTF .8861

SGB 5288.8 R23 .0029 R13 .8861

SGI 527J.7 SG2 425.J THA .12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH OAT[ MAY 27 1964 FLIGHT TIN[ 182,00 4RRI¥&L DAT[ NOV Z3 1964

HELIC_[NTR|C CONIC

RL 151.39 LAL -.00 LOt. ZAS.?A YL

RP 107.57 LAP 5.3e LOP 161.75 VP

RC 195.784 GL -18.43 GP -2.33 ZAL

PLAN( TOCENTRIC _C)NIC

C3 ZZ.36Z VHL 4.779

LNCH AZM?_ LNCN TIM_

90.00 8 ]0 17

90.00 16 IA 3e

100.00 9 Z3 40

100.00 17 43 56

110.00 10 ]4 8

110.00 19 9 97

DIFFERENTIAL CCJlRECTIONS

T0[-Z.ZZ95 TRA 1.5159 TC3-4.3665 6AU 1.3062

ROE .Z931 RRA .|464 RC3 -.|5|4 FAU .01590

F0£,-._747 FRA .6986 FC$ -.6157 66P 16797

BO[ 2,2487 8RA ;.SZZ5 8C3 4._N_91FSP -354

0|STANCE 538.436

ZS.ZSl GAL 3.98 AZL 93.40 HCA ZIG.00 SN4 I19.Z0 [CC .Z?�TB INC 3.40Z1 vl Z9.397

36.798 GAP 15.28 AZP 90.36 TAL 169.62 TAP 85,6Z RCA 33.85 4PO 13Z.55 vZ 35.228

72.08 ZAP 177.]7 ITS 304.72 Z4[ 153.44 ET[ 16|.56 ZAC 83.63 ETC Z5T.91 CLP-178.40

OLA -14.77 RAL 167.66 RAO 6567.9 VEL 11,989 PTH Z.14 vHP 9.586 OPA 7.5Z RAP 165.08 £CC 1.3680

L-Z TIM] ZNJ LAT ZNJ LONG IN[ RT A$C IN[ AZNTH INJ TIN[ PO CST T|N ]NJ Z LAT ]NJ Z LONG

1763,73 -6,69 14.67 29.33 JJT.SB 8 39 6J J163.? -?,93 7.99

536Zo74 ?7,78 244.6? 36,12 84.25 IT 44 0 4767.7 26.69 236.37

1526.93 -7.88 356.67 26.86 118.93 9 49 ? 9Z7.0 -3.96 350.02

50?4,75 Z9.11 723.51 36.01 87.90 19 6 31 4474.7 27.85 214.95

1368.88 -10.94 342.76 77.04 177.59 10 56 57 768.9 -6,57 536.42

4805,59 37.64 20Z.43 35.36 79.27 20 30 3 4205.6 30.81 195.69

NI0-COURSE [xECuTION ACCURACY ORBIT 0ET[RN|NATION ACCURACY

SGT 5287.5 SGR 4Z4.6 SG3 108.9 ST 1763,5 SR 559.4 SS 616.5

RRT -.0087 RRF -.0061 RTF .6921 CRT -.9538 CRS .8700 CST -.988!

SG8 3304.5 R23 -.O01r RI3 -,8921 LSA 2849,7 NSA 158.1 SSA 21.2

SGI 5287.5 562 424.6 rHA 179.96 {11 2783.9 [L2 127.7 ALF 173.06

LAUNCH OAT[ NAY 27 1964 FLIGHT TJN[ 184,00 ARRIVAL OAT[ NOV 2? 1964

N£LIO(ENTRIC CONIC

RL 151.59 LAL -.OO L(_. 243.74 ¥L

RP 107.60 LAP 3.39 LOP 155.00 VP

RC |97.452 GL -17.61GP -2.28 ZAL

PLAN(TCXZENTRJC CC_IC

C3 24.Z4Z YHL 4.914

LNCH AZNTH LNCH TIPA_

90.00 8 52 28

90.00 I6 _0 _D

I00.00 9 4_ IZ

100.00 17 50 4?

110.00 10 3A 18

110.00 19 18 10

01FF[R[NTIAk CORRECTIONS

T0[-2.3507 TRA 1.8213 TC3-4.019Z BAU 1.3032

RO£ ,3111RR4 .1480 RC3 -.1287 FAU .01461

ro£ -.5815 rRA .7418 rc3 -.5238 BSP 16793

807 2.3712 8RA 1.8333 8C3 4.02]Z rsP -547

01STANCE 543.656

25,195 GAL 4.78 AZL 93.44 HCA 779,74 SNA 118.90 ECC .78637 INC 5.4381 V] 29.39?

36.732 taP 15.75 AZP 90.55 TAL I67.87 TAp 8T.lZ RC4 54.85 APO 15Z.94 V? 35.2?0

68.55 ZAP 177.36 [TS 29].08 ZA[ 133.49 [T[ 181,49 ZAC 84,22 £TC 257.60 CLP-179.12

OLA -15.64 RJL 171,21RAO 6568.0 V[L 1Z.067 PTH 2.16 YHP 9.850 OPA 6.60 RAP 167.44 ECC 1.3990

L-_ T_Nt[ INJ LAT ZNJ LONG _NJ RT ASC ZNJ AZNTH INJ TIN[ PC/ CSr TIN ]NJ 2 LAT ]NJ 2 LOf_G

l?SZ.Z9 -6.33 [4.02 34.39 ]17.66 9 1 4| 1152.3 -2.58 7.39

54J3,56 28°07 748.56 41.64 B6oDB J7 51 3 48J3.6 27.25 239.99

1517,61 -7.57 356.10 35.72 119.00 10 10 30 917,6 -3.65 549.51

5123.47 29.47 227.09 41.31 84.76 19 16 10 4573.5 28.43 218.4_

1363.80 -10.76 342,50 31.80 122.64 10 57 2 763,8 -6.38 336.15

4850.04 33.15 205,79 40.98 81.15 Z0 39 0 4250.0 31.57 196.97

NIO-C(_JR$E IX[CUT|ON ACCURACY ORBIT 0[TERNINATION ACCURACY

5GT 5293.7 SGR 423.2 SG3 106.8 ST 2817.1 SR 366.0 SS 619.9

RRT -.0420 RRF -.0571RTF ,8975 CRT -.9756 CRS .8647 CST -.9899

566 5310.6 R23 -.D009 RI5 -.8975 LSA 7903.0 MSA 167.? SS4 19,8

561 _293.7 56_ 4_.8 rHA 179.81 ELI 2837.5 [L_ 137.5 ALr 173.13

LAUNCH D4T[ NAY ?7 1964 FLIGHT TIN[ 186.00 ARR|VAL D4TE NOV ?9 1964

H£LIOCENTRI( CONIC

RL 131,59 LAL -.00

RP 107.62 LAP 3.39

RC 199,099 GL -17.13

PLAN[TOC[NTRIC CONIC

C3 Z6.494 VHL 5,147

LNCH AZNTN LNCH TIN(

90.00 8 53 30

90.00 16 17 19

100.00 10 5 37

100.00 17 57 53

110.00 10 53 27

1J0.00 19 26 53

OIFF[R[NT]AL CORR[CT]ON5

T0[-2.4745 TRA ?.ISIS TC3-3.6694 BAU 1.3002

ROE .3310 RRA .1476 RC3 -.1073 FAU .01356

rOE -.5904 FR4 .7853 rC5 -.4430 8SP 16684

60[ 2.5005 8RA 2.1566 8C3 3.6709 rsm -342

OISTANCE 548.800

LOL 245.74 VL 25.139 GAL 3.62 AZL 93.47 HCA 282.48 SNA 1J8.60 [CO .2936J ]NC 3.4747 VJ 29.39?

LOP 165.24 VP 36.707 GAP 16.25 AZP 90.75 TAL 166.J3 TAP 68.63 RCA _3.78 APO 153.42 vZ 35,213

GP -2.23 ZAL 65.15 ZAP |77°77 ETS 173.56 ZA[ 133.54 ET[ 181.4Z ZAC 84,81 [TC _57.$2 CLP-179.86

0LA -16.40 RAL 174.66 RAO 6568.1 VEL 12.160 PTH 7.18 VHP 10.136 DPA 5._ RAP 169.78 ECC 1.4360

L-| TIN( ]NJ L4T IN[ LONG |NJ RT ASC ]NJ AZNTH IN[ TJM[ PC) CST TIN IN[ ? LAT IN[ ? LONG

1746.11 -6.14 13.67 39.29 117.70 9 Z? 36 1146.1 -2.38 7.01

5463.56 28.25 257.20 AT.IZ 87.90 17 58 ?3 4863.6 ?7,66 Z43.59

1513.41 o7.43 355.86 38.59 119,04 10 30 51 913.4 -3.50 349.28

5171.50 29.7Z 230.64 47.04 86.6] 19 _4 5 457|.5 26.93 2Z1.82

1363,5? -10,75 342.49 36.58 122,65 |1 16 |1 763.6 -6.37 336.14

4894.10 53.36 Z09.J? A6.63 63.10 20 48 7 4294.1 32.25 200.38

NJD-(C_R_[ [x[CUTJON ACCURACY C_qOIT 0ET[RHJN4TJON ACCURACY

SGT 9302.2 5C, R 421.0 SG3 104,8 ST 7861.0 SR 371.0 SS 623.4

RRT -,0768 RRI r -.0698 RTF .9038 CRT -.9185 CRS .8610 CST -.9915

SG8 5318.9 RZ3 -.O000 RI3 -.9058 LSA 2946,9 NSA 166.9 SSA 18.5

SGI 5302.3 5G2 419.8 THA 179.65 £11 2881.3 EL? 146.0 4LF 173,17

LAUNCH OAT[ MAY 27 1964 FLIGHT TIN_ 188.00 ARRIVAL OAT[ DEC 1 1964

HELIOCENTRIC CONIC

RL 151.39 LAL *._

RP ]07.64 L_P 3.38

RC 200,724 GL -I6,A2

PLAN(TO(ENTRJC CONIC

C3 29.176 YHL 5.401

LNCH AZNTH LNCH TIN[

90.00 9 13 16

90.00 16 34 6

100.00 10 ZA 49

100.00 18 5 14

110.00 JJ 11 29

liD.D0 I9 55 3

OJFF[R[NTIAL CORR[CT]ONS

TD[-Z.605S TRA 2.4941 TC3-3.31_8 8AU 1.294Z

ROE .3526 RRA .1453 RC3 -.0676 FAU .01245

FOE -.5989 FRA .8313 FC3 -.3694 85P 16948

80[ 2.629? 8RA 2.4983 8C3 3.3180 FSP -357

OISTANC_ 553.854

LOL 245.74 VL 25.085 G4L 6.50 AZL 93.51HCA _85.72 5NA 118.31 ECC ,30155 INC 3.5123 vJ 29.392

LOP J7J.49 VP _6.661 GAP J6.79 AZP _.95 TAI. ]64.44 TAP 90.J7 RCA 62,63 APO J33.9_ ¥2 35,206

GP -2,J9 ZAL 61._)0 ZAP 122.73 IT5 _54,45 ZAE |33,5? IT[ 1_].36 ZAC 85.40 [TC 257,06 CLP ]79.40

OLA -17.07 RAL 177.99 RAD 6568.Z VEL 12.270 PTH 2.21 VHP 10.44T OPA 4.72 RAP 172.10 [CC |.4802

L-1 T_N( ]NJ LAT ]NJ LONG ]NJ RT A$C |NJ AZMTH |NJ TIN[ PC) CST TIN IN[ 2 LAT IN[ ? LONG

I245,23 -6.11 ]3,61 44.19 ][7,70 9 47 ?1 ]145.? -2.35 6.96

5512.49 16.32 ?55.78 52.60 89.69 18 5 58 4917.5 27.9T 747,13

1514.35 -7.46 3_5.91 45.45 1|9.03 ]0 50 3 914.4 -3.54 319.33

5218.60 29,#6 2J4.14 52,_? 88,44 ]9 32 |2 46[8.6 29.3_ ?25.3?

1368.[4 -|0.92 542,?A 4].37 122.60 |] 3A J7 768,J -6.34 336.38

493?.58 33.8? 2J2.53 52,30 85.D7 70 5? 20 433?.6 32.81 203.45

NJ0-COURS_ [x_CUTJC_ ACCURACY OIRSJT 0[T[RMZNAT[ON ACCURACY

$GT 5304.4 SGR 416.1 $G3 102.7 ST 7887.8 SR 377.1 SS 675.6

RRT -.1117 RRF -.1026 RTF .9099 CRT -.9]20 CRS .6577 CST -.992?

5G8 5310.8 R23 .0([)04 R13 -.9099 LSA 2973.T HSA 171,1 SSA 17.4

SG] 5304.6 5G2 415.5 THA 179.49 ELI 2908.2 [L2 153.6 ALF 173,19

2219



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT( HAY Z? 196A rL|GHT TJM£ 190.00 ARRIVAL DAT[ DIG 3 1964

H(L](:X:[NTRIC CONIC

RL |5|,59 LAL -,00 L(_. 245.74 VL

RP 107.67 LAP 3,36 LOP |?4.73 VP

RC |OZ.3|? GL -15,68 GP -Z.|4 ZAL

PLANCTOCENTRIC C(_qIC

(3 32.35? VHL 5,688

LNCN AZNTH LNCH TiM(

90.00 9 31 39

90,00 16 41 ?

ZO0.O0 10 AZ 41

J00.00 I8 IZ 46

110.00 II ZB 19

1J0.O0 19 43 3?

OJFF(R[NTIAL CCIq'R(Cr|(3NS

T0[-2.7355 TRA Z.85?4 TC3-Z.9680 8AU 1.Z841

ROE °}?58 RRA .1408 RC) -.0703 FAU .01137

FOE o.6082 FRA .6797 FC3 -.1043 86P 17004

802 Z.76JZ eRA 2.8809 eC3 Z.91_8 FSP -332

01STANCE ssa.e05

25,o3J GAL 7.44 AZL 93.55 HCA 288.96 SNA 11|.03 [CO .3J0Z? JNC 3,55l] vI 29.39Z

36.616 GAP l?.38 AZP 91.16 TAL 16Z.?? TAP 91.73 RCA 8|,41 APO !54.65 VZ 35.|95

38.8Z ZAP 177.47 £T$ Z37.41 ZA[ 133.58 [T[ 181.30 ZAC 65.98 [TC 256.83 CLP J76.65

OLA -17.64 RAL |8|,J? RAO 6568,3 V[L |2.399 PTH Z.Z4 vHP 10,?86 0PA 5.76 RAP !74.39 [CC J.5325

L-| T|NI[ JNJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH IN! ?IN| PC) C$T TIN ;NJ Z Lit |NJ Z LC)NG

!749.57 -6,25 ]),87 A9.06 117.68 10 0 48 1149.6 -2.49 ?.20

5580.11 18.Z6 Z59,Z8 38.04 91.44 |6 13 4? 4960.1 ZS.IS 250.60

13Z0.33 -?,68 356,Z5 48.Z9 1!8.98 Jl 8 1 9Z0.3 -3.74 3A9.66

5Z64,57 29,89 237,55 58.07 90.14 19 40 3J 4664,6 Z9.60 228.76

137?.56 -11,Z5 543.24 46.13 IZZ.A9 |l 51 17 777.A -6.69 366.S?

4980.32 34.07 213.83 57.95 87.0Z 21 8 37 4360.3 53.28 206.69

N|O*CO_RS_ [I_[CUT|ON ACCURACY ORS|T 0ETERNINA T]C_I ACCURACY

5GT 530Z.3 8r.A ' 4|A.5 $85 100.? ST 2902.3 $R 38!.2 $$ 62?,5

RRT -,1473 RRf" -.|382 RTF o9163 CRT -.9060 CRS ,855l C6T -,9936

S_ 3318.5 RZ3 .0003 RI3 -.9163 LSA 2988.3 NSA 174.9 SSA 16.5

$81 330Z.7 SGZ 410.0 ?HA 179.34 ELI 2922.8 [LZ J60.Z ALr |7_.19

LAUNCH DATE NAY Z? 1964 FL|GHT TIN[ |9Z.00 ARRIVAL OA T[ DEC 5 1964

HEL1¢)C[N?RJC C(_INIC

RL 151o59 LAL -.OO

RP !07,?O LAP 3.33

RC 103.907 GL -|4.92

PLANI[TOC[NTR;C CONIC

C3 36,1_Z VH_ 6.010

LNCH AZNTH LNCH ?;MI[

90.00 9 48 _6

90.00 16 48 ZZ

!00.00 ]0 59 Jl

I00.00 !B ZO 28

1!0,00 I1 43 55

!lO.O0 19 52 J3

0lSTAl_[ _63.614

L_ |AS.?4 VL Z4.979 GAL 8.44 AZL 93.59 HCA Z91.19 _A 117.75 £CC .31988 INC 3,59|A ¥1 29,392

LOP |77.9? VP 36.571 tAP |8.01 AZP 91,36 TAL J61.13 TAP 95.32 RCA 80.09 APQ 155.42 V2 35.!66

GP -2.1| ZAL 55.91 ZAP 17?.02 [T$ 224.33 ZA[ 131.58 IT| 181._4 ZAC 86.5? £TC 256.61 CLP |77,89

OLA -|8.1Z RAL 18A.Z! RAD 6566.4 VEL I2.350 PTH , 2.Z7 VHP 1|.167 DPA 2.?9 RAP 178.67 ECC 1.5945

Loi TIN( IN! LA? IN! LONG _NJ RT ASC ;NJ AZNTH IN! TIN( PO CST TIN _NJ 2 LAT IN! 2 LONG

1758.98 -6.5A 14.40 $3.88 117.61 10 17 55 1159.0 -2,60 ?.72

5806.25 28.J6 261.63 63.42 93,13 ]8 2! 49 5006.2 28.29 253,97

1531.20 -_.02 356.88 53.06 ||8.89 !J 24 42 931.2 -4.J0 350,26

5)09.26 29.83 240.87 63.51 91.99 19 48 58 4?09,3 29.79 232.0?

1391,02 -11.?5 343,98 50.84 122.33 12 ? 7 791,0 -7.40 337.59

5022,Z0 34,17 219,|1 63.35 88.95 21 15 55 4422.2 53.65 209,9|

01FF[RENTIAL C_RR[C?|ONS

T02-2.8635 TRA 5.2A53 TC3-2,6266 6AU 1.2687

R0£ .4006 RRA .1339 RC3 -.0350 FAU ,010_7

r0[ -,6168 FRA .9324 rC3 -.2461 8SP J6960

80E 2.8914 BRA 3.248] BE3 2.6_72 rSP -325

N|0-C(_JRSd[ EXECUTiON ACCURACY _BZT 0[T[RNINA TION ACCURACY

$GT 5293.1 SGR 410.2 SG3 98.8 ST 29[30.8 SR 58A.0 $S 628.1

RRT -.|827 RRF -.J693 RTF .9224 ERT -.9004 CRS .8522 CST -.9947

SGB 5308.9 223 -.0002 R13 -.9224 LSA 2987.A NSA |18.4 SSA |5.A

$GI 5293,6 SG2 A03.3 THA |79,18 [LJ 29Z1.4 EL2 J65.9 ALr J75.|8

LAUNCH OAT[ HAY ZT 196A FLIGHT TIN1| 19A.00 ARRIVAL 0ATE 0EC ? 1964

NEL!C_ENTR!C CCellC

RL !51.59 LAL -,00

RP |07°73 LAP 3,28

RC Z0_,466 GL -!4.16

PLAN[TOCENTRIC CON|C

C3 40.573 VHL 6.370

LNCH AZNTH LNCH T|N[

90.00 !O A 4

90.00 !6 55 50

!00.00 |1 14 J6

100.00 18 28 I8

lJ0.00 IJ 38 18

!lO.O0 20 0 A8

0|6TANC[ 568.3|9

LOt. 245.?4 VL 24.928 GAL 9.50 AZL 93.63 HCA 295.A3 6NA ll?.A9 [CC .35047 ]NC 3.6336 V] 29.392

LOP 181.21 vP 38.527 GAP 16.72 AZP 9J°56 TAL 159,53 TAP 9A.95 RCA ?8.66 APO ]56.5J V2 35,176

GP -2.07 ZAL 53.J6 ZAP 178.44 E?S Z|4.86 ZA[ |53°55 (T[ 1_|.|9 ZAC 87.14 ETC 256.43 CLP l??.lO

OLA -18.50 RAL |87.08 RAO 6568._ VEL |2.7Z6 PTH 2.51VHP 11.564 OPA !.8_ RAP 176.9_ [CC !.667T

L-X TIN( |NJ LAT IN! LONG 1NJ RT ASC |NJ AZNTH |NJ rAN[ PO C$T TIN IN! 2 LAf |NJ 2 LONG

!773.22 -6.99 15.2J 58.63 ||?.5| ]0 53 3? ]173.2 -5,25 6,5_

5850.?2 27.95 265.87 68.7] 94.74 18 30 0 3050.7 28.3! 25?,2Z

1548.88 -8.53 357.72 5?,80 118,76 !I 40 3 946.? -4°62 351,|l

535Z.30 29.69 244.08 68.86 93.67 J9 5? 3| 475Z.3 29.88 235.28

1408.85 -IZ.40 344,98 55.49 |22.]| J| 2I 44 808.8 -8,07 538.54

5063.10 3A.l? 222.31 69.07 90.85 21 25 || 4463.1 53,9l 2|3.07

OIFFER[NTIAL CCRR[CTION$ NJ0-C(_IJR$[ {X[CUT_ON ACCURACY C_'81T OETERMJNAT|O_I ACCURACY

?02-2.99_1 TRA 3.6519 1C3-2._O36 8AU 1.2308 8GT 3Z8_,4 $GR 405,3 383 98,9 ST 2892.5 SR 385.6 SS 650._

ROE ,4Z89 RRA .1243 RC3 -.0420 FAU .00924 RRT -.2195 RRF -._44 RTF .9289 CRT -.895S CR$ .8506 CS r -.9954

FOE -.8279 FRA .98?0 FC3 -.1972 8SP |7001 SG6 5297.9 223 -.0007 R13 -.9289 LSA 2979,6 NSA 181,0 $SA 14.5

80[ 3.0293 8RA 3.6540 8C3 2,_60 FSP -3_ $81 5Z83.1 $GZ 393.3 THA J79.05 _11 2912.9 [L2 J 70.5 ALF IT).! ?

LAUNCH 0ATE NAY 27 1984 FLIGHT TIN| 196.00 ARRIVAL OAT| O[C 9 1964

HI[LIC_ENTR|C CC_I|C 0JSTANC[ 372.$33

RL 15!.59 LAL -.DO LOL 2AS.?A VL 2A.878 GAL 10.64 AZL 93.f_ HCA 298.66 _A

RP 107,76 LAP _.23 LOP 184,45 VP _8.483 GAP |9.49 AZP 9|.77 TAL 157.98 TAP

RC 207.002 GL -13.40 GP -Z.04 ZAL 30.60 ZAP 173.77 ITS 208.01 ZA[ 133.30 _TE

PLAN_?_NTRIC CON_(

C3 43.857 VHL 6.770 OLA -I$.$O RAL 1_9,79 RA0 G_M,? VEL |Z.931 PTH 2.38 VHP 12.0|20PA .86 RAP

LNCN AZNTH LNCH TIN( L-J T_M_ |NJ LAT |NJ L_NG JNJ RT ASC |NJ AZNTH |NJ T_N[

90.00 10 18 3 179Z.00 -?.38 18,Z7 63.28 117.38 10 47 55

90.00 l? 3 26 5693.AO 27.87 Zt_I.gG 73.89 96.26 |8 38 20

IDO.O0 II 27 57 1586.45 -9.17 338.84 GZ.4Z 118.57 II 34 3

100.00 J8 38 14 3394.J9 29.47 247,|8 74.|0 93.27 ZO G 8

110.00 12 I1J_) |410.51 -|3,18 348,15 60.04 I21.83 lZ 35 J0

]10,O0 ZO 9 _ 5102.89 34.O9 225,41 74.48 92.88 ZI 34 25

OIFF[RENTIAL CCRR[CTION$ R;O*C(_JR_N[ [XI[(UTJON ACCURACY

70[-3.]_80 TRA 4.O_46 TC3-_.0023 8AU 1.Z_72 $Gr 3285,8 $G_ 3_)_.8 $83 93.1

ROE .4545 RRA .11_4 RC$ -.03|I FAU .0082| RRT -.ZSG? RRF -.2399 RTF .9_52

rOE -.6400 FRA 1.0438 FC3 -.1551 89P J7018 8_ 3Z81.7 RZ$ -.0016 R13 -.9332

80[ 3.1708 8RA 4.0861 8C3 Z.00Z5 FSP -_J5 881 3Z67.8 8GZ 386.3 THA 178.88

117.23 [CO .3A217 INC 3.6780 V! 29.392

96.63 RCA 77.12 APO 137.3A V2 35,166

19|.13 ZAC 87,7J ETC 256.27 CLP 176.30

18|.15 ECC l,?SAA

POCST TIN |NJ 2 LAT IN| 2 LONG

i192.0 -3,86 9.5?

5093.4 2e.25 260.34

968.5 -5.29 352.20

4794.2 29,88 238,38

830.5 -8.88 539,70

4302.9 34.09 216.17

CWSZT 0(TERNINATIO_I ACCURACY

sr 1873.8 5R 395.8 SS 633.!

CRT -,8914 CRS .8495 CST -.996|

LSA 2982.3 MSA 182.9 SSA 15.?

_LJ Z894.4 (12 |75.6 ALF |75.J5

ZZZO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964

LAUNCH DATE NAY 22 J964 FLIGHT TJME 198.00 "ARRJYAL DATE DEC |! 1964

MELIO<ENTRIC CONIC

RL 151.39 LAL -.00

• P 10T.80 LAP 3.16

RC 208,3|7 GL -12,64

PLAN(TOC[NTRI( COlqlIC

C_ 32°0?4 YML ?.2J8

LNCM AZWTH LNCH TIM(

90.00 10 30 32

90,00 11 11 1]

IO0.O0 l] 40 12

100.00 I8 44 IZ

110.00 12 Z) 8

JJO.O0 20 J7 46

DIrF[RENT|AL CCli'R[CT|ON8

TO(-3,ZSZZ rRA 4.3484 rC3-1.?198 8AU 1.1920

ROE ,4834 RRA ,0924 RC_ -,02Z$ FAU ,007|7

FOE -.8538 FR4 1.1093 FC3 -.1192 88P 1"7020

SOE 3,)I28 8RA 4.8423 BC3 1.7194 FSP -$10

DIST4NC£ 52T.14Z

LOk 243.24 VL Z4.829 GAL II.B? AZL 93.73 HCA 301,89 SN4 116.98 [CO .35513 INC 5.7255 Vl 29.592

LOP 187.68 VP 56,439 GAP 20,33 AZP 91.97 T4L 136,48 T4P 98.3? RCA 73.44 4PO 138,52 v2 35.153

GP -Z,Ol ZAL 48.20 ZAP 173.04 ET8 Z02.93 2AE 133,42 £TE ]Bl.0B ZAC B8.28 ETC 256.14 CLP 175.47

DLA -J�.DZ RAL 192.3Z RAD 6368.9 VEL 13.369 PTH 2.41 VHP 12,30B DPA -,JO RAP J83.34 ECC 1.8570

L-_ T_NI[ ZNJ LAT ZNJ LONG |NJ RT A$C |NJ AZMTH ZNJ TIME PC) CST ?iN IN| 2 LAT IN| 2 LONG

1814.96 -8.30 I?,58 67,8l 1IT,IT 11 0 4? J215.0 -4.59 I0.86

3234.16 _?.33 27|.90 _8,94 9?,T0 1_ 46 45 S]_4.Z 28,I2 2{5.3Z

1590.17 -9.94 .18 66.93 118.34 12 6 42 990,2 -6.08 533,32

3434,19 29.18 230.10 ?9.20 96.80 ZO ]4 46 48)4.2 29.8| 241,33

1435,66 *14.08 347.33 64.50 ]21.48 1_ 47 23 853.7 -9.81 541.05

3141.47 3_,93 Z_B,A] 29.75 94.43 Z1 43 27 454J.3 34.17 219.]B

N_D-COUR8[ [X_.CUTJON ACCURACY ORBIT _TERNZNAT_ON ACCURACY

8GT 5246,7 8GR 393.? SG3 93.3 sr Z842.6 SR 384,6 SS 632.0

RRT -.2944 RRf -.Z?6Z RTF ,9416 CRT -,8876 CR$ .8483 CSt -.9962

8GB _Z6|.4 R23 -.0026 813 -.9416 LSA Z937.3 MSA 185.9 $SA 12.9

$G1 3248.0 SGZ 376,Z TNA 178,73 [11 2868.1 EL2 1?3,9 ALF I75,|4

LAUNCH DATE MAY 27 ]964 FLIGHT TIN£ 20(],00 ARRIVAL DATE DEC 13 J964

H[LZ_[NTRIC CONIC

WL 131.39 LAL -.00

RP 102.85 LAP 3.09

RC 2|0.010 GL -11.89

PLAN_TO(:(NTRIC C(_N_C

C3 39,483 VNL ?,?IZ

LNCN A2NTH LNCH T|l,q[

90.00 10 4J 33

90,OO J? 19 0

lO0.O0 I1 31 3

100.00 18 32 11

I10.00 IZ 33 AO

llO,00 ZO 26 5

OJ87ANC[ 581._05

COl. Z45.24 ¥L 24.282 GAL |3,|9 AZL 93.T8 HCA 303,11 SNA ]16.24 ECC .36933 INC 3,7T60 vJ Z9.392

LOP 190.91 VP 36.395 GAP 21.Z6 AZP 9Z.17 TAL 135.05 TAP 100.17 RCA ?3.60 APO 159.88 V2 33,143

GP -1.99 ZAL 49.99 ZAP J74,25 ETS 199.05 ZA£ 133,30 ETE 181,03 ZAC 88.83 EtC 256.05 CLP 174.60

DLA -J�.J? RAL 194.68 RAO 6369,l VEL 13.448 PTH 2,46 VHP 13.058 DPA -1,03

L-J TiN( |NJ LAT JNJ LONG ]NJ RT A$C IN| AZNTH IN| TiME PC) CST TJM

J84_,74 -9.13 19. J1 ?Z.2J 118.92 1l J2 15 J241.7

3222.88 28.93 Z24,67 83,83 99.03 18 35 13 3172.9

1612.47 -10.82 1.23 71.3Z I18,04 1_ 18 | 10|7.5

3472.37 28.84 Z_Z,88 84,|_ 98.23 20 g_ _3 487Z,4

1483.91 -13.08 349.13 68.84 121,03 12 38 24 883.9

3178,89 33.69 231.30 84.87 96.14 21 32 22 4578.1

01rFER[NT|AL CORRECTIONS

TD[-3.4303 TRA 5,0AZ? TC3-_.4_33 BAU 1.1574

ROE ,8J33 RRA .O?SI 1(_.3 -.0J55 FAU .00008

FOE -,6683 FRA |.|789 FC3 -.0884 88P 16933

SO| 3.4687 8RA 3.0434 tiC3 1.4554 FSP -303

MX0-COURS[ EXECUTION ACCURACY

$&7 52Z1.6 8GR 387.J 8G3 9J.6

RRT -.33Z2 RRF -.312 ? RTF .8478

$G8 _235.9 RZ3 -.004_ 813 -,9478

SGI 5223.Z 8G2 363,0 THA 178.58

RAP J85,51ECC 1.9789

IN| Z LATINJ 2 LONG

-3.44 J2,3T

22,92 266,15

-6.99 3)3.04

29,68 244,18

-10.83 342,37

34,18 222.09

ORBIT DETERMINATION ACCURACY

ST 28J3.4 8R 3BJ,8 $8 $42.1

CRT -.8840 CR$ .8424 CST -.992!

LSA 2905.0 NSA 184.2 SSA 12.2

EL] 2833.6 EL2 177,2 ALF 173.]3

LAUNCH DATE NAY 27 1964

HELIOCENTRIC CONIC

RL ]31.58 L4L -.00

RP 10T,87 LAP 3,00

RC 21|,482 GL -11.]6

PLAN( TO_ENTR]C CONIC

C3 68.313 VML 8,283

LNCM AZMTH LNCH TIME

90.00 10 31 S

90.00 J? 2G 32

]00.00 12 0 51

]O0.O0 19 O 8

JJO.O0 |2 42 58

I|O,O0 20 34 IO

FL/GHT TJXE 202.0CI ARRIVAL 0_T[ 0£C 15 ]964

018TANCE384.962

LOt. 243.74 _L 24.756 GAL 14.63 AZL 93.8) HCA 508.54 $MA 116.31 [CC .3855_

LOP 194.14 _P 36.333 GAP 22,30 A2P 82.38 TAL 155.71 TAP 102,03 RCA T1.58

&P -1.96 24L 43.93 ZAP 173.40 ET8 ]86,00 ZAE 133._4 ET£ 18D,98 ZAC 89.37

0L4 -19.23 RAL 196.87 R40 6369.3 VEL 13.?72 PTH 2.32 YHP 1).6?2 0PA -1.99

L-1 TIME INJ LAT |NJ LONG JNJ RT ASC [NJ AZNTH INJ TIME PO CST TiM

1071.94 -10,03 20.84 76,47 116,61 ;1 22 18 1221,9

3808.34 26.34 277.23 88,34 100,Z7 19 3 41 3209,3

1647,94 -11,78 5.47 73,56 117.62 12 27 $9 !047.9

3508.S8 28.48 255.31 88.92 99.36 20 3] 36 4908,6

1314.90 -16,|6 330.88 73.06 120.54 J3 8 J3 914,9

52|4.39 3_,40 234,04 89.80 97,74 22 l 4 4614.4

NI0-COURS£ EXECutiON 4CCURAC_

8GT 5|83.4 Sr._ 380.1 $G3 80.0

RRT -.3712 RI_" -.3309 RTF .9540

SG0 5207,3 R23 -,0032 R|3 -.9540

8GI _195,3 SG2 352.9 THA 178.44

DIFFERENTIAL CC_RECT|ON8

TOE-3.3919 TRA 5.5707 TC3-1.2160 64U 1,I106

ROE .3444 RRA ,0573 RC3 -.0103 r4u .0049B

FD[ -,$883 FRA 1.2338 FC3 -,0632 _SP 16831

BDE 3.6329 8R4 3.5710 8C3 1.2]60 FSP -299

¥LZ_T TIN_ 204.00LAUNCH DATE NA_ 22 1964

LO_ 243.?4 VL

LOP 197,37 UP

GP -1.84 ZAL

INC 3,8308 vl 29,392

4PO 161.43 V2 35,132

ETC 233.95 CLP l?3.?O

RAP I82.63 ECC 2.|245

INJ 2 LAT |NJ 2 LONG

-6.40 14 .OT

27.68 268.78

-7,99 536.74

29.49 246,86

-|1.98 344.26

34.1J 22*,87

H(LI(XENTRIC CONIC

RL 131.39 LAL -,00

RP 102.90 LAP 2.91

RC 212.932 GL -10.44

PLANI[TOCENTRJC CONIC

C3 T8.887 V_L #,BB2

LHCH AZMTH LNCH T|l_

90,00 10 39 12

_0.00 I? 34 44

_00.00 IZ 8 3e

I00.00 18 8 !

llO.O0 12 51 2

110.00 ZO 42 4

_RBfr 0£TERMINATiON 4CCURACY

ST 2776.6 SR 3T7.6 55 649.8

CRT -,8814 cgs .8473 CST *.9976

LSA 2870.6 MSA 183.3" SSA ll.G

ELI 2796.3 EL2 I?T.l ALF 173.14

ARRJVAL DATE DEC J? J964

0ISTANC( 588,362

24.682 GAL 16,ZO AZL 93.89 I"KA 311.36 SNA 116.Z8 ECC .40349

36.312 GAP 23.46 AZP 9Z.56 TAL 152.46 TAP 104.03 RCA _9.36

42.10 ZAP 172,50 ET$ 185.$4 ZAE 132,92 ETE 180.83 ZAC 89.89

DLA -19.26 RAL J98.87 RAO 6369,3 VEL 14.J30 PTH 2._8 VHP 14.3_9 OPA -2.91

L-| TIN( |NJ LA T |NJ LONG |NJ RT ASC |NJ AZNTH |NJ TZNE I_0 C$ T |IN

1905,17 -if.06 ZE.?? 80.56 116.23 II 30 57 1305,_

3843.4Z 26.10 279.63 83.06 101,39 18 12 T 5743.4

1881.20 -12.83 9.39 79,G3 117.Z3 12 36 37 1081.Z

5342.G2 28.05 237,9Q 83.48 100.28 20 40 23 4942.6

1548.23 *17.)0 352,79 27.13 119,93 13 ]6 30 948.2

3248.36 33.0e 236.63 84.51 99,24 22 9 32 4648.4

DJFF£R(HTJAL CC_R[C_/ON5

TD£-3.284_ TRA 6.1390 TO3 -.89?8 8AU 1.0323

ROE .5768 RRA .0523 RC3 *.0067 rAU .00382

rOE -,TOe9 FRA 1.3333 rC3 -.0AI9 BSP 16903

BOE 3,8080 8R4 6.1391 8C3 .9978 rsP -294

INC 3.890T Vl 29.392

APO 165.20 v2 35.]20

ETC 235.89 CLP 172.7_

NJ0-COUR$E EX£CuT|ON ACCuRACT

9G? 3180.8 SGR 372.8 8G3 88.4

RRT -.4105 RRIr -,3898 RTr .9389

$G8 5174.4 R25 -.0086 RI3 -.8399

8GI 3163.Z 8G2 339,8 TMA ]78.2_

RAP |89.?J [CC 2.2983

INJ 2 LAT ZNJ 2 LONG

-?,45 |5.95

2T.4] 2Tl .25

-9.08 558.61

29.25 249,36

-15.19 346.09

53.98 227.52

C_B|T DETERN]N4TION ACCURACY

ST 2?33.4 SR 3?2,0 $$ 659.9

CRT -,8793 CR5 .8481 CSr -.99T9

L$A 2852.6 MSA 181,5 S$A ]0.9

ELI 2755.0 EL2 I25,9 ALF ]T_,15

2221



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964_

LAUNCH DATE MAY Z• ]964

HELIOCEMTR]C CO_ALC

eL |51.59 LAL o.O0

RP 10•.94 LAP 2.8|

RC 21A.361 GL -9,•3

PLAN_TOCENTRJC CONIC

C3 9|.619 VHL 9,5•2

LNCH AZMTH LNCff TIff.

90.00 11 _ 51

90.00 1• _Z 34

lOO.O0 IZ 13 18

JO0.O0 J9 13 4•

lJO.O0 lZ 5• 31

JIO.O0 ZO 49 44

fL|GHT TIME ZO6.00 ARRIVAL DA;[ DEC ]_ 19_4

0ISTANC[ 591.303

LO_ 245.74 VL Z&.650 GAL 17.92 AZk 93.96 HCA }14.76 SM& 116.07 ECC ,42357 1NO ).9569 Vl 29.]92

LOP _}0.59 VP _tS.Z71 GAP Z4.76 AZP 9Z.79 TAL ]fll,34 TAP 106.12 RCA 66,5] APO 165.Z4 v2 35.]07

GP -1.92 ZAL dO.4Z ZAP 11|.5Z ET$ 191.50 ZA[ 13Z.64 ETE J80.68 ZAC 90.40 [TO Z55,85 CLP 171.74

DLA -]9.20 RAL 200.66 RAG 6569.8 vEL J4.593 PTH Z.6§ VHP 15.152 DPA -5.81 RAP 191.•3 [CC 2.5078

L-I TIN( IN] LAT IN] LONG ZHJRT A6C IN] AZMTH IN] TIME PC) CST TIM ;NJ 2 LAT]NJ 2 LONG

1941.0_ -12.13 Z4,86 S4,47 1]$.78 ]1 36 12 |34],O -8,_6 17.99

56•4.67 25.66 Z61.85 97.35 102.41 19 20 29 52?4.9 2•.11 _T_.49

1716.89 -13,94 7.4? 83,fl5 116.71 IZ 43 55 ]116,9 -10,_4 ,63

35•4.Z7 Z7.6_ 200.Z| 97.82 101.90 20 46 4] 4974,3 26.99 251.67

]_6_.5_ -18,4_ _4,84 61.03 1]9.Z6 |3 24 15 9_3,6 -14.45 348.05

5Z80.36 32.68 2)9.06 98.99 J00.63 22 1• 44 4680.4 33.60 230.00

DIrFEREHT|AL CORR[CTION$

r0£-3.9_0Z TRA 6.7525 TC) -.8000 8Au ,9799

RD[ .6099 RRA .0050 RE5 -.OOii fAU .00254

roe -.7301 _RA 1,4258 FC_ -.0240 flSP ]686Z

80£ 3,9910 eRA 0.15Z5 8C3 .8000 rsP -289

ffiO-COORS[ EXI[CUTION ACCURACr C_'BIT 0ETERMtNArJON ACCURACY

$GT 5|Z4.1 SGR 365.2 SG3 B6.8 ST 2691.1 6R )65.J SS 6•Z.8

RRT -._501 RRF -.A293 RIF ,96fl5 CRT -.87T9 CRS .849] CST -.9982

SG8 5|51.1 R23 -.OO80 R]5 -.9633 LSA 2792.| NSA ]76.6 SSA ]0.3

SG| 5126.? SGZ 325.9 THA 1•8,16 ELI 2710.Z ELZ |73,6 ALF 1•3.18

LAUNCH DATE HAY 2? 1964 FLIGHT T|NE 208.00 ARRIVAL DATE DEC Z] J964

HELIOCENTRIC CONIC

RL 1_1.59 LAL -,O0 LOt. 245,74 VL

RP )07.98 LAP 2.?0 LOP _3.8| VP

RC 2_,•70 GL -9.06 GP -1,90 ZAL

PLANI[TOC[NTRIC C_qiC

C3 J0•,04• VHL IO.346

LH_H AZHTH LNCH ?INE

90.00 J] 1| |

90.00 ]7 50 19

]O0,O0 1Z 20 37

100.00 19 23 Z5

110,00 13 3 Z5

]JO.O0 ZO fl? 6

DIFFERENTIAL CCWR[CTION_

TDE-4.1499 TRA ?,4_07 TC) -.6ZOB EAu ,8884

ROE .6441 RRA -.O_O? RC_ -._31 rAU .00106

FOE -.•513 rRA 1,5167 rCJ -.0086 8SP J67]9

BO[ 4.199_ BRA 7.4Z08 BC3 .6108 rSP -Z83

O|ST_NC[ 595.6?7

24.610 GAL 19,82 AZL 94.03 HCA _18.00 S#A 115.87 ICE .4A616 |NC 4.0308 vl 29.392

36.2_2 GAP 26.23 AZP 93.00 TAL 150.36 TAP 108.36 RCA 64,18 APO 167.5• v2 35.095

_8.96 ZAP 1_.47 ET$ 169.79 ZAE 131.29 ET[ 180.83 ZAC 90.69 ETC 255.6_ CLP ]10.66

OLA -19.09 RAL E_52,30 RAO 6_'/'0.1 VEL 15.1J2 PTH 2.72 VHP ]6.007 0PA °4,6? RAP J93.69 ECC 2.•617

L-| TINI_ IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] TIN[ PO C6T TIM INJ 2 LAT IN] Z LONG

1979.ZZ -13,2fl Z?,J0 88,17 115,26 JJ 44 I 1379._ -9.?4 Z0.]8

8J9.39 2_,ZZ 30_.92 10/.39 103.5J 18 0 35 ]3.4 26.8] 29•.6]

]?54.65 -]5.0_ 9.69 87.26 116./2 1_ 49 5Z 1154,6 -]|,45 2.•6

$605._ Z?.20 26Z,26 101.90 102,90 20 56 AS _OO3.Z 28.?] 253.78

1820.53 -19.?! 357,01 84.76 118.51 13 30 25 1020.5 -15.?$ 350.13

5510.11 32,29 241.29 i0).|9 101.89 21 15 56 4710,1 33,59 232.£9

NIO-C(_JRSE IX[CUT|ON ACCURACY ORgIT 0[TERN|NATION ACCuRAC_

SGT 5083.4 $GR 3_7.2 SG3 85.4 ST 2642.8 SR 336.• SS 688.•

RRT -.4898 RRF -.4691 RTF .9708 CRT -.8769 CRS ,8504 CST -.9985

SG8 5095.9 R25 -.0094 RJ5 -.9708 LSA 2?48.7 MSA |•4.9 $$A 9.7

SGI 3086.4 SG2 311.3 THA 178.02 ELI 266|.A ELI J•0.3 ALF 173,22

LAUNCH DATE NAY 2T 1964 FLIGH_ Tiff[ 210.00 ARRIVAL CArE DEC 23 1964

HELIOCENTRIC CON JC

RL 15].59 LAL -.DO

RP IO6.0Z LAP Z.56

RC ZI_./SY GL -8.38

PLAN[TO_ENTRIC CONIC

C3 125,877 VHL 11.219

LNCH AZMTH LNCff TIH[

90.00 11 14 42

90.00 1• 5• 58

100.00 12 24 29

lOO.O0 19 30 52

llO.O0 l_ • 40

llO,O0 21 4 10

DISTANCE 595.339

LOt. ZAS.TA VL Z_.572 GAL 21.91 AZL 9A,ll HCA 321.22 $_A 115.69 [CO ,t•163 INC _.]]A5 V| 29._9Z

LOP Z07.O3 yP 36.194 GAP 27.90 AZP 93.21 TAL 149.55 TAP 1|0.•7 RCA 61.12 APO ]?O,2fl v2 3S.OBZ

GP -1.86 ZAL 31.63 ZAP 169,32 ETS 188.32 ZAE 131.85 ErE 180.•T ZAC 91.35 ETC 255.83 CLP 169.49

_LA -18.90 RAL 203.72 RAG 6570.3 VEL 15.•23 PTH Z.79 VHP 17.002 DPA °5.50

L°I Tiff[ IN] LAY |NJ LONG IN] RT ASC [NJ AZNTH |NJ Tiff[ PO CST TIN

2019.39 -]4,40 29.49 91.64 ]14.65 ]J 48 Zl J4]9.4

640.•0 24.82 307.67 105.16 104.09 18 8 39 AO.•

1794.18 -16,25 12.0A 90.75 155.44 1Z 54 23 1194,2

5629.19 26,79 26A.O8 105.•0 105.•7 Z1 4 41 5029.2

1658.86 -20.94 359.31 88.28 117.66 I_ 35 19 1058,9

53)7.26 31,89 243.30 107.09 103.02 22 33 • A?37._

OlFF[REHTIAL CC_qR[CTJON_

TOE-4.3747 TRA 6.1A23 TC_ -.462| 8AU .??76

ROE .6798 RRA -.0690 RC5 -.0030 FAu-.O0060

FOE -,?899 FRA ].6379 FC) .004] 8SP 16666

6DE 4.&Z•2 8RA 6.]426 BC5 .462I rsp -279

ffI0-COURS[ EXECUTION ACCURACY

SGT 5038.Z SGR 349.2 SG3 F4.0

RRT -,fl299 RRF -.5098 RTF .9757

SG6 5050.3 R23 -.0106 R13 -.9757

SGl SOt].6 SG2 296.0 THA 1•7.89

RAP 195.57 ECC 3.0716

IN] 2 LAT /NJ Z LONG

-10.96 2_.50

26.5] 299.4]

-12.69 5.05

Z8._2 255.66

-17.0• 352.32

33.35 234.38

ORBIT OET[RN|NAT]ON ACCURACY

ST 2594.4 SR 34•.3 SS •09.2

CRT -,8770 CRS .8528 C$_ -.9987

LSA 2706.5 NSA 170.1 SSA 9.!

ELI 26]2.2 EL2 165.7 ALF 1•_._8

LAuncH DATE HAY Z7 ]964 FLIGHT TIN[ Z12.00 ARRIVAL DATE DEC 25 1964

_[LIO_ENTRIC CONIC

RL J5J.59 LAL -.00

RP 108.08 LAP Z.45

RC 2]8,522 GL -?.73

PLAN_TO([NTR|E CONIC

C3 149,047 VHL IZ.Z08

LHCH AZHTH LHCH TIN[

90.00 11 16 47

90.00 16 S 27

]O0.O0 ]Z 26 51

100.00 19 36 5

110.00 13 I0 33

110.00 2! I0 53

OIFF[RENT|AL C_I_R[CTION_

TO[-A.eZA5 TR_ 8.9193 TC3 -.3109 BAU .6396

ROE .7169 RRA -.1124 RC3 -.O03fl FAu-.OOZfl9

rOE -,BZ?6 FRA J.16_5 FC3 .0130 ESP 16592

BOE A.6791 8RA 8.9300 BC3 .3110 rsP -275

0/STANCE _96.096

LOL 245,?4 VL 24.536 GAL 24.31 AZL 94.2J HCA _24.43 SMA 113.5J [CO ._0044 |NC 1,210• V] 29.392

LOP 2J0,25 VP 36.158 GAP 29.92 AZP 93,43 TAL ]48.9? TAP J|3.40 RCA 5•,71 APO J73.32 V2 35.D69

GP -1.86 ZAL 36.58 Z_P 168,07 ITS |87.0A ZA[ 131,29 [T[ ]80.•2 ZAC 9J,76 ETC 253.85 CLP 168.Z]

OLA -IB,65 RAL 204.92 RA0 65?0.6 V[L 16.443 PTH 2,87 VHP 18.140 OPA -6.2? RAP 197.36 ECC 5.45_9

L-J Tl_q[ IN] LAT [NJ LONG |NJ RT A$C |NJ AZNTH [NJ T|N[ PC) CST TIH |NJ 2 LAT IN] 2 LONG

2061.3| -]5.58 32.00 94.86 ]]3.95 J| 5J 9 J461.3 -]2.ZI 24.94

662.39 24.45 309.15 108,61 104,75 18 16 30 62.4 26,24 300.94

]835.15 -17.43 14.51 93,_9 114.67 12 57 26 1235,2 -13.96 •,4A

3631.73 26.42 263.65 109.18 J04.32 21 J2 I• 5051,? 28.15 257.2_

1_96.3_ -_2,16 1.71 91.57 ]]6.72 13 )6 5] ]098,3 -16.40 334.6D

5361.41 31,50 245.08 1|0,6S 104,01 22 40 14 A761,4 33.1] 236.22

N|0-COUR$[ [K[CUT|ON ACCURACY CIRB[T 0CT[RN|NATION ACCURACY

6GT 4986.5 $_ 341.1 SG3 82.6 ST 2543.9 SR 336.9 SS •34,3

RRT -,5698 RRF -.5306 RTF ,980] CRT -,8779 CRS .8559 C�T -.99_9

$G8 3000.Z RZ3 -.0]]8 R]3 -.9801 LSA 2664.0 ffSA 164.5 SSA 8.5

$GJ 4992,3 $62 280.1 THA I??.76 EL] 256].J ELZ J60.2 ALF |73,_4

2122



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 1964

LAUMC_ DATE HAY 27 J96A fLIGHT TJME 214.00 ARRIVAL DAlE DEC Z? 1964

HEL[OC(NTR|C CONIC

RL 15|.39 L4L -,00 LOL 245.74 ¥L

RP 108.10 LAP Z.3] LOP Z13,46 VP

RC 219.865 GL -7.09 GP -1.84 ZAL

PLAN(r_CMTRIC CONIC

C3 lTT.ZO? VHL 11._54

LNCH AZMTH LNCH T]HE

90.00 I1 IT 12

90.00 lB I? 45

100.00 1Z Z7 35

IO0.O0 19 45 ]

II0.00 I3 I1 58

fie.Do 21 17 l?

01FFER[NTIAL CClIRECTION$

TDE-4.gDS4 TRA 9.78_0 TC3 -.J963 BAU .4667

ROE .7558 RRA -.1613 RC3 -.0046 rAu-.O0502

rOE -.STZl FRA 1.9027 FC3 .0244 6SP 16494

8DE 4.9813 8RA 9.7903 8C3 .1963 FSP -27|

OISTANCE 595.698

24,306 GAL 26.98 AZL 94.32 HCA 327.64 SNA

36.124 GAP 32.03 AZP 93.65 TAL 148.65 TAP

35.75 ZAP 166.68 (TS 185.91 2A( IS0.60 ETE

JJ5.36 ECC .53310 IMC 4.3231 v) Z9.392

116.29 RCA 53.86 APO 176,86 vZ 35.056

180,66 ZAC 92.19 ETC 253,86 CLP 166.60

0LA -18.3Z RAL Z05.89 R4O 65?0.9 VEL I?.295 PTH 2.95 vHP 19.449 0PA -6.99 RAP 199.0? ECC 3.9263

L-1 TIM( IN| LAT IN| LONG IN| RT A$C |NJ AZMTH IN| TIME PO CST TEN |MJ 2 LAT IN| Z LONG

2104.80 -16.76 34.65 97.T9 115,16 11 32 17 IS04.8 -13,48 77.51

679.98 24.14 310.$4 Ill.T0 10S.Z? 18 Z4 5 80.0 26.00 302.17

1877.67 -18.62 17.|0 96.94 |IS.82 |Z 58 53 lit?.? -|5.24 9.94

5670.39 26,09 266.94 112.29 105.12 21 19 33 50?O.A 2T.97 138.62

IT38,7? -75.38 4.ZZ 94.$9 115.68 IS 40 55 )138.7 -19.73 _36.98

5382.10 31.15 Z46.$9 113.83 104.84 22 46 54 4782.1 32.87 737.79

N|0-CCURS[ EXECUTION ACCUR4Cy C_B[T OETERN|NATION ACCURACY

SGT 4934.0 SGR 333,J SOS 81.3 ST 2491.2 SR 325,5 SS 764.8

RRT -.6092 RRF -.59|1RTF .9841 CRT -.8797 CRS .8596 CST -.9991

SGB 494_,2 RZS -.01Z8 R13 -.9840 LSA 2621.5 MSA 157.7 SSA B.0

SGJ 4938.2 SG2 163.9 THA 177.64 ELJ 2507.7 EL2 153,8 ALF 173.42

LAUNCH OAT[ NAY 27 1964 FLIGHT Yll,_ 216.00 ARRIVAL OATE DEC 29 1964

HELIC_ENTR|C CONIC

RL 131.39 LAL °.00 LOL 245.74 VL

RP IO8.14 LAP 2.17 L_ 218.87 UP

RC ?71.188 GL -6.47 GP -1.82 ZAL

PLANCTOC[NTRIC CONIC

C3 ?|3.836 VNL I4.623

LNCff AZMTH LNCH T11,q[

90.00 11 IS 46

90.00 18 19 48

100.00 17 Z6 33

I00.00 19 SI 42

IJO.00 13 11 41

liD.D0 ZI _3 3

DIFFERENTIAL CC_RECT|ONS

TOC-3.Z134 TRAIO.?311 TC_ -,0867 BAU .2485

ROE .7965 RRA -.Zl6Z RC3 -.0062 FAu-.OOO09

FOE -.9238 FRA Z.0616 FC3 .0328 85P 16285

ODE 5.2739 8R410.7333 8C3 .0889 FSP -266

0ISTANCE $93.813

24,4?9 GAL 30.03 AZL 94.46 HCA 330.85 SMA 115.13 Ecc .57013

38.093 GAP 34.60 A2P 93.89 TAL Ia8.86 TAP 119.5! RCA 49.$3

35.I? 2AP 165.12 ETS 184.90 ZA[ 129.74 ETE 180.59 ZAC 92.55

[NC 4.457A vl 29.59Z

AI_D 180.92 Y2 35,043

ETC 255.91 CLP 165,21

OLA -17.91RAL Z06.59 RAO 6_71.2 VEL 18.30? PTH 3.03 vHP 20.963 OPA -7.63 RAP 200.54 ECC 4.3|92

L-I T]l_ IN| LAT |NJ LC_IG IN| RT A$C JNJ AZMTH IN| TIN[ PO CST TIN IN| 2 LAT IN| Z LONG

2149.79 -17,9_ 37.42 100.39 IlZ.ZB 11 S| 36 IS49.8 -14.77 30.18

691.91 23.1)0 3IJ._2 II4.40 I05.65 18 31 2| 92.9 25.82 303.08

1921.37 -19.80 19.81 99.57 112.86 12 58 34 1321.4 -16.53 12.55

5684.60 25.84 267.92 llS,O0 105.58 21 26 Z7 5084,6 2T.75 239,65

17T9.95 -2d.57 8,g3 97.31 I14.5fl I3 41 21 1180.0 o21.05 359.45

5398.78 30.86 247.80 116.58 105.50 22 55 Z 4798.8 52.6? 239.05

NX0-COUR$( (XECUTJON ACCURACY C_qB|T 0ETERM|NAT[ON ACCURACY

SOT 48 74.6 SGR $25.1 SO3 80.2 ST 2435.1 SR 313.2 SS 801.5

RRT -.6477 RR_ -,6308 RTF .9875 CRT -.8822 CRS .8619 CST -.9992

SO8 4885.5 RZS -.0137 R13 o.9875 LSA ZS78.3 MSA 150.4 SSA 7.4

SGI 4879.2 $G2 247,4 THA 177.52 ELI 2450.8 EL_ 146.6 ALF 175.50

LAUNCH DATE NAY 17 1964 FLIGMT TIME Z|8.00 ARRIVAL CATE 0EC 3| 196A

HELIOCENTRIC CONIC

RL 151.59 LAL -.DO LOt. 745,7A YL

NP 108.|6 LAP Z.OZ LOP 219.87 vP

RC 2ZZ.483 GL -3.85 GP -|,80 ZAL

PLANCT_ENTRIC CONIC

¢) 139,389 VHL 16.106

LN(M AZMTH LNCM YJME

90.00 11 I? 16

90,00 18 16 33

100.00 12 23 31

100.00 19 3T 39

110.00 13 9 36

110.00 El 18 24

01FFERENTIAL CCI_RECT|ON$

TOE-5.5676 TRAII.73II TC3 .0072 6AU .0313

ROE .8401RRA -.2T68 RC3 -.OOZO FAU-.01196

FOE -.9833 rRA 2.Z400 FC3 .0399 BSP 16172

BO[ 3.630? BRAII.T543 BC3 .0108 rsP -z63

O[STANCE 590.010

24.457 GAL 33.51 AZL 94.62 HCA 3)4.06 SMA ]]5.JZ ECC .6J21A |NC 4.6716 vl 29.592

_6.063 GAP 37.61 AZP 94.16 fAL 149.08 TAP IZ3.14 RCA 44.65 APO 185,59 v? 35.OZ9

34.90 ZAP 163._6 ETS 183,99 ZAE 128.67 ETE 180.52 ZAC 92.ZT ETC 255.96 CLP 163,46

DL4 -17,40 RAL Z0?.0O RAO 6571.5 VEL 19.$12 PTN 3.11 VHP ZZ,TZ3 0PA -8.19 RAP Z01,87 ECC 3.Z689

L-I TIN( IN| LAT IN| LONG IN| RT A$C JNJ AZMTH |NJ TIME PO CSf TIN IN| Z LAT IN| 2 LONG

7196.34 -|9.IZ 40.33 102.61 |11.29 Jl 48 52 1396.3 -16.O6 5z.gg

700.51 13.76 311,73 116.64 l[IS,8? 18 38 14 I00,5 25.?| 303.61

1966.41 -Z0.97 22.65 101.84 111.81 12 56 18 1566.4 -17.92 15.ZT

5693. F2 25.67 268.53 117.23 103.87 21 32 55 3093.? 27.60 Z60.18

18Z2.03 -25.73 9.53 99.68 113.32 13 39 58 1222.0 -27.35 7.02

3410.84 30.63 248.67 1|8.84 10S.9? 22 58 34 4810.8 3Z.5Z Z59,96

M|0-COUR$[ EX(CUT_ON ACCURACY C]l_6IY 0ETERM_NA T_ON ACCURACY

SGT 4808.0 SGR' 317.3 SG3 79.0 ST Z3TT.I SR 300.5 SS 846.0

RRT -.6849 RRF -.6695 RTF .9904 CRT -,8838 CRS .8691 CST -.9994

SOB 4818.4 R23 -,0143 R15 -.9905 LSA 253T.0 NSA 142.4 SSA 6.9

$81 4812,9 SO2 2_K).9 THA 177.41 EL| z_gz.O EL? 138.6 ALF 173.59

LAUNCH OATE MAY Z7 1964 FLIGHT T|ME 220.00 ARRIVAL OATE JAN 2 1965

HELI(3CEMTR|C CONIC

RL 131.39 LAL -.00 LOt. ?43.74 VL

RP 108.23 LAP 1.88 LOP 123.07 VP

RE 123.738 GL -3.25 GP -1.71 ZAL

PLAN(_TOCENTRIC C_IC

C3 317.4T8 VNL 17.8J_

LNCH AZMTH LNCH TIME L-1 TiI_ IN| LAY

90.00 11 6 25 2Z44.64 -_.29

90.00 18 3z 37 702.0_ 23.73

IO0.O0 l? 18 13 2012.96 -22.11

IO0.O0 20 3 SO 5897.00 25.61

JIO.OO I3 5 24 I86S. J_ -28.86

110.00 21 33 8 _417.58 !lO.Sl

OIFFERENTIAL CCRRECTIONS

TOE-3.9829 TRA|Z.85|8 TC3 .0_72 844J .3727

ROE .88_ RRA -.3431RC3 -.OIOO FAu-.01698

F08-].038_ _RA 2,44|5 FC3 ,0483 08P 1_15

80£ 6.088_ 8R4J2.8564 8C3 .08T8 rSP -26J

01STANCE 583.740

24.442 GAL 37.SS AZL 94.83 HCA 337.26 _,IA J15.04 ECC .65947 JNC 4.8283 V| 19.392

36,04| GAP 41.J4 AZP 94,48 TAL JSO,DD TAP J77.26 RCA 39.18 APO J90.9J v? 35.016

34.97 ZAP 181.3_ ETS 183.17 ZA( 127,36 [TE 180.45 ZAC 93.|4 [TC _56.00 CLP 16|.45

OLA -18,78 RAL 20?.0? RAO 8371.8 V£L

|NJ LONG |NJ RT ASC |NJ AZMTH INJ TIME

43.39 104.42 110.19 |1 43 50

31J.84 JI8.3_ }03.91 18 44 39

25.63 103.69 II0.64 12 51 46

268.?? 118.94 103,97 ZI }8 47

J2.39 JOI,6S 111.98 13 36 29

149,15 120.$4 106.23 23 3 26

MIO-COURS[ EXECUTION ACCURACY

SOT 4733.4 $GR 309.8 $G_ ?8.0

R_T -.7201 RRIr -.TO6| RT_ .9927

$GB 4745.S R23 -.0147 R|3 -.992T

SG| 4?38.? SG2 214.6 TH4 |??.30

Z0.947 PTN 3.19 vHP 24.777 DPA -8.64 RAP ?02.97 ECC 6.ZZ_9

POCST TIM |NJ Z LAT |NJ Z LONG

1644.6 -17.35 35.95

JD?.O ?5.69 303,71

1413,0 -|9.11 1_.13

509?.0 Z?.S3 260,51

1263.| -23.64 4.7j

48J?.6 3_.43 140.46

ORS/? 0?TERN|NAT|ON ACCURACY

ST 73J3.8 SR _87.2 SS 898.9

CRT -.8901 CR5 .8750 CST -.9995

LSA ?495.2 NSA 134.0 SSA 6.3

CL1 ?3??.9 £LZ Z30,1 ALF J75.67

7273



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 1, 19641

FLIGHT TIN) ?0.00 ARRJVAL 0ArELAUNCH OAT[ NAY 28 1964 AUG 6 1964

H[L|C_[NTRIC CON)C D|STANC[ Z|_._]O

RL 191.61 LAL -.00 LOt- 246.70 VL Z9.806 GAL -J7.10 AZL 9}.4| HCA 96.40 SMA 15].9l ICE ,29440 V) 29,]87

RP lOB,8) LAP -}.]9 LOP _].|l VP ]9.706 GAP -l.80 AZP 99.62 TAL Z55,67 TAP ]]Z.07 RCA )08.60 v2 34.8Z0

RC 7B.660 GL -10.54 GP 4.55 ZAL 167.90 ZAP 77.06 ETS Z.31 ZAE 169.16 [T£ 1)5,31 ZAC 81.74 CLP -?T.0Z

PLANETO(ENTRIC COQd[C

C3 B_,761 VHL 9.261 0LA 11.66 RAL ?2.59 RAD 6569.7 ¥[L 14.19] PTH 2.62 YHP ].008 0PA 26.49 RAP B$.Z] [C_ ZlAl]4

LNCH AZMTH LNCH T|ME L-I TIM t) _NJ LAT |NJ LONG IN) RT ASC IN) AZMTH IN) TIM( PC, CST TIN IN) 2 LAT |NJ Z LONG

90.00 Z] J4 5Z 2948.]6 -28.21 92.67 325.16 87,]8 2] 4 0 Z348.4 -ZB.2T 84.00

90.00 13 19 49 4838,18 19.07 209.13 315.43 68.66 14 40 Z? 4236.2 )6.00 201.81

100.00 23 4Z 14 2666.58 -29.63 7Z.02 325.26 87.96 24 26 40 2066.6 -Z9.79 63.Z1

I00.00 14 39 B 4595.19 20.58 190.64 314,79 67.8] )5 51 43 3995.2 1?.39 183.30

ll0.OO l B Z Z4]0.40 -34.J8 52.68 325.37 89.]6 1 48 J2 I610.4 -3].86 45,45

|10.OO 15 29 45 4424.]4 24.]7 175.79 3]2.9Z 65.45 16 43 29 3824,) 21.05 168.42

XNC ].410Z

APO J99.22

ETC ZT4.69

OZFF[RENT]AL CCIIRECTIONS MZO-COUR$[ (x[CuTION ACCURACY C_8]T O[T[RN|NAT|ON ACCURACY

rOE _._040 TRA -.964_ TC3 -,0_Og BAU .1288 _GT _57.2 SGAE 36]._ 50] 195.9 ST 22].5 ]R 357.2 $S 293.9

R0E -.9766 RRA .0955 RC3 .066| FAU .J0587 RRT -.0325 RRF -.0890 RTF .6187 CRT ,5168 CR$ -.8876 CaT -.6467

FOE -.999Z FRA-I.4490 FC3-1.0687 BSP 1174 SG8 760.| R2) .D]?O R|} -.6600 LaA 477.9 MSA 190.0 saA 18.3

80[ ,6II6 BR4 ,9895 BC3 .|]25 F]P -569 SG| 6]7.6 $02 581.| THA 177.]7 ELI ]gJ.9 [LZ IB0.6 ALF 66._4

LAUNCH OAT[ NAY 26 1964 FLIGHT TIM_ 72.00 ARRJvAL 0ATE AuG B 1964

H[L]C,_[NTRIC CONIC 0|STANCE 2J9.649

RL 15|.61 LAL -.O0 LOt. 246.70 VL 29,750 GAL -J6.90 AZL 93.44 HCA 99.57 ]NA 15].31 ECC .29094 JNC 3.442] v) 29._81

RP |OB._] LAP -3.39 LOP _46.Z8 VP 39,6?0 GAP -1.16 AZP 89.43 TAL 25].|9 TAP _54.76 RCA 108.71 APO 197.9_ V2 34.621

RC 80.912 GL -IO.76 GP 4.68 ZAk 167.60 ZAP 82.01 [Y$ 2.72 ZA[ 167.52 ET[ J29.05 ZAC BI.92 ETC Z75.)1 CLP -61.98

PLAN[TO(ENTRIC CONIC

C) 83.767 VHL 9.154 OLA 1],67 RAL 72.8_ RAO 6569.5 V[L 14._21 PTH 2.61 yHP 4.897 DPA 28.4] RAP _].ZJ ECC Z.3769

LNCH AZMTH LNCH Tlll([ L-] TINI[ JNJ LAT |NJ LONG IN) RT AaC IN) AZNTH ]NJ T|N_ PO CaT T|N IN) _ LAT |NJ Z LONG

90.00 22 17 26 2956.79 *2_.24 9J.82 ]_4.94 67.80 23 6 25 2336.8 -28.24 83.16

90.00 )3 19 16 4839.27 ]9.09 209.21 515.36 68.68 14 39 5_ 4239.3 |6.0] ZOJ,B_

|O0.O0 23 44 43 2655.38 -29.85 7|.19 325.0J 88.40 24 28 59 2055.4 -29,76 62.58

|00,00 14 34 41 4595o91 _,_ 1_O,69 314,71 67.84 J5 51 17 399].9 l?.4J 183.]4

llO.00 1 JO 16 2399.96 -34.]8 5],86 325.06 90.04 ] 50 16 I600.0 -33.80 42,64

110.OO 15 29 34 4424.07 _4.57 17].79 5]Z.87 65.4] 16 43 18 3824.| 21.05 168,41

O]FFER[NTIAL CC_R[CTXON$ M]0-C(_IJRS£ Ex[CuT|ON ACCURACY ORBIT 0[T(RNINAT|ON ACCURACY

TO[ -,2369 TRA-1.0552 TC_ -.1266 6AU .1606 SGT 726,4 SGR 579.5 SG_ 205.4 aT 251.0 aR ]54._ as ]03.|

ROE _.5659 RRA .0894 RC3 .067_ FAU .10964 RRT -.0526 RRI r -.0871RTF .7047 CRT .]509 CRS -.8918 CaT -.8632

rO[-|.O44B FRA-1.4666 FC5-I,1349 ASP 1446 SGB _21._ R23 ,0363 RI3 -.7056 LSA 491.9 M$A )95.6 $SA )B.4

50[ .6J3] 8RA 1.05_ 8(3 ,1455 FaP -606 aGI 728.8 SG2 378.6 THA 177.85 ELI 390.7 ELZ ]90,) AL F 6|.32

LAUNCH OATE NAY 26 1964 FLIGHT TIN) 74.00 4RRIVAL CATE AUG lO 1964

_ELIOCENTRIC CONIC

RL 191.6J LAL -.00

RP 108.79 LAP -3.39

RC 63.179 GL -J0.98

PLAN_TC_ENTRIC CONIC

C3 BJoB]2 VHL 9.047

LNCH AZMTH LNCH TIME

90.00 22 ZO 15

90.00 13 IB 56

IO0.O0 2] 47 25

l+O0,00 14 34 2_

l)0.OO ) 12 42

Jl0.O0 15 Z9 35

O[STANCE 225.999

LOL 246.?0 VL 29.687 GAL -16.71 AZL 9].48 HCA 102.74 $NA 152.66 ECC .2_755 INC ].4750 Vl 29.38T

LOP 3J.9.46 _P 39.650 GAP -.59 AZP 89.23 TAL 254.60 TAP 35?.34 flCA )_8.T6 APO 196,55 V2 34.855

GP 4.61ZAL J67.27 ZAP 66._6 ETa ].12 ZAE |65.3_ ET( J39.|2 ZAC _2.I1 (_C 275.50 CLP -66,8_

0LA 11.46 RAL 75.]] RAO 6569.6 VEL 14.215 PTH 2.59 VHP 4.816 _PA 28._B RAP g|.Z9 [CC _.347J

L-I TIME IN) LAT IN) L(_qlG IN) RT AaC IN) AZMTH |NJ TIME PC) CaT T|M IN) Z LA1 IN) 2 LONG

2925.25 -28.27 90.96 324.7] 68.22 23 9 0 232].5 -28.2l 82,32

A640.2] 19.12 209.27 315.34 68.7] 14 39 ]6 AZAO.Z 16.06 20).94

2644,20 -29._7 70.36 _Z4.60 88.83 24 _1 Z_ 2044.2 -29.71 61.]6

4596°49 20.61 190.72 314,71 67.86 15 51 5 3996.5 17.4] IB].37

2]89,58 -34.|8 ]1.05 _24,8_ 90.]Z 1 52 _| ]7#9.6 -]],75 41.84

4423,88 24.97 175.78 3|2.66 65.45 16 43 |9 3823.9 21,04 166.40

OIFF[RENTIAL COffRECTIONB

TOE -.2715 TRA-1.1291 TC3 -.1650 8AU .1953

ROE -.554J RRA .OBZ2 RC3 ,0680 FAU ._1279

F0['JIO80} F_AII*_IIJ FCS--I.19Z9 BSP 1738

80[ .6171 8RA 1.1321 e(3 ,1785 rBP -635

LAUNCH OAT[ MAY 28 J964

H[LJCX_[NTR]C CONIC

RL 151.61 LAL -,00

RP 108.76 LAP -3.37

RC 85.456 GL -1].2J

PLAN(T_(NTR]C CONIC

C3 79.948 VHL 8.941

LNCH AZMYH LNCH Y|M_

90.00 22 Z3 13

90.00 13 18 48

IO0.O0 23 _O JA

IO0.O0 14 54 Z7

IJ0,O0 J 15 18

I10.00 15 29 49

DIFFERENTIAL CORR[CT_ON$

TOE -.3077 TRA-).Z059 TC3 -.2056 6AU .2319

R0E -.5406 RRA .0743 RC3 .0686 FAU ,11527

FOE-l.117B FRA-1.5297 FC5-1.2462 BSP 205]

80[ .622Z ERA 1.20_2 8C3 .216_ FSP -665

N|0-CC_SR$[ Ex[CUT_OM ACCURACY C_R81T DETERNJNATZON ACCURACY

SOT 807.0 5GR 3_5.6 ao3 213.1 ST 278.] $R _51 .] as 3J0.9

RRT -,0500 RRI r -.0836 RTF .74J1 CRT .5608 CRS -,8961 C$T -.8765

SO_ 890.1 R2_ .0364 RJ5 -.74|7 LSA 507.0 NBA 200.4 aaA 18,4

SOl 807.2 $02 57].0 THA 178.]0 ELl 402.2 EL2 J98.0 ALF 55.98

FLIGHT TIN( 76.00 ARRIVAL CAT[ AUG 12 1964

OI$TANC[ 252.303

LOL 246.70 VL 29,619 OAL -16.91 AZL 93.5l HCA

LOP 352.64 vP 59.587 GAP -.04 AZP 89.04 TAL

6P 4.9_ ZAL 166.91 ZAP 91,57 ITS 3.63 ZA[

105.91 _qA |51.95 ECC .28424 INC 3.]085 vJ 29,]87

253.92 TAP 559._2 RCA |08,76 APO 195.14 v2 ]4.843

162.97 [TE J46.36 ZAC 8Z.29 ETC 275.B] CLP -91.58

0_A 11.30 IAL 75.5| RAO 6569.6 V(L 14.188 PTH 2.58 VHP 4.76l OPA 28.31 RAP 19,5_ ECC 2,3)57

L o ] TIldE |NJ LAT |NJ LONG |NJ RT ASC IN) AZNTH IN) TINt PO CaT T|H IN) 2 LAT IN) Z LONG

2913,66 -28.29 90.13 324.60 6B,65 23 |I 46 Z113.7 -28,16 61.47

464],06 19.14 209.)3 31g.37 68.72 14 }9 29 4241.1 ]6.08 201.99

2632,96 -29.88 69.5Z 324.65 89.27 24 34 7 203].0 -29.67 60.72

4596,99 20.62 190.75 5|4.74 67.67 15 51 4 3997.0 17.44 185.ti

2379.10 -34.17 50.23 324,62 9J.00 I 94 57 1779.1 -33.65 41.0]

4423,61 24.56 ]75.76 512.90 65.44 16 43 32 3623.5 2_.04 _66,58

M[0-COUR$( (x(CUT]ON ACCURACY CqI_BIT 0ETERMINAT]ON ACCURACY

SGT _9].6 $GR _?0.8 SG3 220.2 ST 308.0 aR 546.9 Sa 520.6

RRT -,0456 RRF -.0?83 RTF .?702 CRT ,6068 CR$ -.901| CaT -.B666

$08 965._ R2_ .0559 R]5 -,7706 LSA 525.3 MSA 204,3 aSA 18,5

aOJ _92.0 SG2 3?0.3 THA 178.69 EL) 4J6.? EL2 203.8 ALF 50,55

2224



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I. 1964)

LAUNCH CATE MAY Z8 1964 FLIGHT Tiff( 78.00 ARRIVAL OAT( AUG 14 1964

HELI C_ENTRIC CCWIC

RL 15].61 LAL -.00

RP JOB.?3 LAP -3o3_

RC 87,749 GL -JJ.44

PLANETO_.ENTR]( CONIC

C_ ?6,060 VHL 8.835

LNCH AZMTH LNCN TIN]

90.00 ZZ 26 Z]

90.00 ]3 I8 49

100.00 23 5} 17

100.00 14 34 35

1J0,00 ! ]B 6

;JO.OO J3 )0 IZ

OIFFERENTZAL C(_IRRECTIONS

rOE -.5442 YRA-I.Z844

ROE -.SZ?I RRA .0648

g0E-1.11B5 FRA-I.5054

BOE .6Z95 BRA I.Z86]

0|STANCE 258.360

LOt. 246.?0 VL 29.546 GAL -16.}Z AZL 93.54 HCA 109.08 }NA 151.20 ECC .Z8096 INC 5.54}2 VI 29.587

L06' 355,B| YP 39.540 GAP .49 AZP 88.84 TAL 253.14 TAP 2.23 RCA 106.71 APO 193.68 vZ 54.852

GP 3.D5 ZAL J66.51ZAP 96.|Z ET5 3,95 ZAE |6D,48 ETE 151.59 ZAC B2.47 ETC 276.17 CLP -96.14

0LA |1.1| RAL ?}.9] RAO 6569.3 V[L ]4.121 PT_ Z.57 YHP 4.729 0PA 28.2} RAP ?7.94 ECC 2.284?

L-| TIME IN] bET |NJ LONG [NJ RT ASC |NJ AZNTH IN] TIME PO CST TIN IN] 2 LET IN] 2 LONG

Z90].86 -ZB.30 89.27 524.43 S�.0e Z} 14 44 2301.9 -ZB,13 80.61

4841.86 19.16 209.}8 3]5.4} 68.74 14 39 51 424].9 16,10 20Z.04

2621.53 -29.89 68.67 324.50 89.72 24 56 59 2021.5 -29.61 59.88

4397.44 20.6} 190.78 314.80 27.68 15 51 ]3 3997.4 17.45 185.43

2566.4_ -34,J5 49.40 }24.44 91.50 ] 5? 35 176B.4 -55.57 4D.ZI

442_,_0 24.55 ]7}.?4 3]2.98 65,4_ ]6 45 }5 5623._ 2J.D5 ]66.56

NZO-C(_,JRS[ EXJ[(UT]ON ACCURACY (_]7 D£T[RMJNAT|ON ACCURACY

TC3 -.2484 6AU .2689 SGT 981.4 SGR 365.0 SG3 2_2,6 ST 338.9 SR 342.1 SS 321.?

RC} .0665 FAU .1|547 RRT -.0363 RRI r -.07ZI RTF .79J0 cRr .6295 CRS -,9035 csr -,895!

FC}o].2806 BSP 2367 SGB 1047.1 R23 .0_86 RI3 -.791Z LSA 540.4 N}A 207.2 $SA 18.5

8C3 .2§76 F}P -672 $G] 98],5 SG2 }64.7 THA |79.10 ELI 434.7 EL2 207.Z ALF 45.45

LAUNCH DATE HAY Z6 ]964 FLICk? T[_ _0.O0 ARRIVAL OAT[ AUG 16 1964

HELJOC£NTRIC CONIC

RL ]5].6J LAL -.O0

RP 108.?0 LAP -3.3]

RC 90.049 GL -11.68

PLAPAET(_ENYR_C C(_M[C

C3 76,190 VHL 8.729

LNCH AZHTH LNCN TIM1] IN] LAT

90.00 22 E9 4A -28.3!

90.00 13 IB 59 19.]8

I00.00 0 0 Z8 -L_9.89

100.00 14 34 5] 20.6}

JlO.OO J ZJ 6 -}4.J3

JJO.O0 J3 _ 43 24.54

O]rF_R[NTIAL CCIRR£CTtON$

TO¢ -.3814 TRA-|.3643 TO} -.Z�ZT 8AU .3061

ROE -.31J8 RNA ,0550 RC3 .0679 FAU .11546

F0£-1.1256 FRA-I.48_8 rC3-1.3122 8SP 7698

602 .6_83 8RA ].3654 8C3 .}005 F}P -68§

DISTANCE 244.777

LOt. 246.70 VL Z9.468 GAL -16.I2 AZL 93.58 HCA JJZ.26 SMA

LOP }58.99 VP 39.A90 GAP .99 AZP 88.6A TAL 2}2.Z9 TAP

GP 5.]6 ZAL 166.09 ZAP 100.47 £TS 4.}6 ]AT I§?.99 ET[

J}0,4] ECC .27776 INC 3.5795 v] 29,38?

4.35 RCA |08.63 APO |92.J9 v2 )4.862

133.4_ ZAC 82.64 [TC 2?6.4} CLP-IO0._]

0LA 10.91RAL 74.55 RA0 6369.5 V[L 14.055 PTH 2.56 VHP 4.TlB DPA Z8.17 RAP ?6.59 ECC 2.2559

L-1 T|N( IN] LONG IN] RT ASC |NJ AZNTN |NJ T_N[ _ C$T TEN [NJ Z LATJNJ Z LONG

2889.80 88,59 524.59 89.52 Z} 17 33 2Z09,8 -28.06 79.73

4842.7} 209.4} 315.52 68.76 14 }9 41 4242.7 16.12 202.09

2609.83 67.80 524.59 90.18 O 43 58 2009.B -29.55 59,D!

4597.93 ]90.81 314.90 67.89 I5 51 29 }997.9 ]7.47 18_.46

2357.52 48.55 374.50 92.00 Z 0 23 I757.5 -}3.46 39.3?

4423.DJ 173.72 313.09 65.42 J6 44 Z6 3823.0 ZJ.O2 168.35

N[O-C(_JRS[ EX[_UT|ON ACCURACY ORBIT O[T_RN_NAT|ON ACCURACY

SGT 1075.0 SGR }§8.] SG} 224.9 ST }7].Z SR 536.! SS 325.g

RRT -.02_ RR_ -.0645 RTF ,8_76 CRT ,6493 CRS -.9]05 CST -.9015

SG6 1155.] RZ} .04_7 RI3 -.B07B LSA 359,4 NSA 209.1 SSA 18.5

SGI 1075,1 SG2 339.0 THA 179.44 ELI 453.4 EcZ 208.3 ALF 40.65

LAUNCH 0AtE NAY 26 1964 rLI6M? TI_ 82._0 ARRZYAL CATE AUG 18 1964

HELIOCENTRIC CONIC

RL 151.61 LAL -.00

RP 108.67 LAP -3.27

RC 92.557 GL -11.93

PLANETOC[NT#IC CON]_

C3 ?4.}34 VHL 8.622

LNCM 4ZNTN LNCH TfNE

90.00 72 35 18

90.00 13 19 14

I00.00 O 3 55

100.00 14 35 ]4

110.00 1 24 17

I|0.00 15 }1 2]

DJ_rEMENTIAL CC_MECTION$

TDE -,4J69 TRA-],444B TC3 -.S}84 gAU .3429

RDE -.4952 RRA .0445 R() .0673 FAU ,]]469

FOE-}.I]60 FRA-|.45|] rc3-1.3358 85P }O}g

80E .6466 6RA 1.4454 8C5 .3450 rSP -694

DISTANCE 250.954

LOt. 246.70 VL 29.366 GAL -13.92 AZL 93.62 HCA 115.43 }HA 149.59 £CC .27465 INC 5.6110 Vl 29.587

LOP 2.18 VP 59.458 GAP 1.46 AZP 86.45 TAL 231.57 TAP 6.80 RCA 108,51 APO 190.68 V2 34.8?2

GP 3.27 ZAL ]65.63 ZAP 104.61ETS 4.79 ZA[ 133,31ETE 138.41 ZAC B2.B0 [TC 276.65 CLP-]04.68

DL4 JO.TJ RAL 74.8} RAO 6369.4 VEL 13.989 PTH 2.33 vHP 4.775 DPA 28.]) RAP 75.47 ECC 2.2235

L-| T]_q[ IN] LAT ZNJ LONG JNJ RT AS( |NJ AZNTH IN] TIN£ PC) CST TIN INJ 2 LATINJ 2 LON6

ZB??.5? -26.52 87.48 324,52 89.98 23 21 15 2Z77.4 -2B.OZ 78.83

4845.69 19.20 209.49 315.65 6g. TB 14 59 58 4243.? 16.13 202.15

2597.78 -29.89 66.91 }24.51 90.65 0 47 13 1997,B -29.4B 58.13

4598.51 20.66 190,83 315.04 67.90 15 51 32 5998.5 17.46 ]85.50

2546.2B -34.10 47.67 524.17 92.32 2 3 24 1746.5 -}5.58 56.51

4422.78 24.5} 175.71 31_.23 65.42 16 43 5 3822.6 21.01 168.55

NIO-COURSE EXECUTIC_ ACCURACY C_61T O[TERH]NATION ACCURACY

SGT |J 7J.7 $C_ 350.2 SG3 225.B ST 404,7 SR }29.2 S$ 529.4

RRT -,0]34 RRF -.0552 RTF .8202 CRT .6674 CR$ -.9158 CST -.9059

SG8 ]222.9 R23 .0432 R13 -.8205 LSA 579.9 NSA 209.8 S}A 18.5

SG] 1]7|.7 SGZ }50.2 THA 179.75 ELI 4?8.7 EL] 207.2 ALF 36.35

LAUNCH 0ATE MAY 26 1964 FLIGHT T]_ 64.[)0 ARRIVAL GATE AUG ZO 1964

HELIOCENTRIC CONIC

RL 151.61 LAL -.00

RP 108.64 LAP -).21

RC 94,670 GL -J2.20

PLANE TO(ENTRJC CONIC

C) ?2.487 VHL 8.5]4

LNCH AZNTH LNCH ri*eE

90.00 ZZ }7 6

90.00 l} 19 53

100.00 0 ? 56

100.00 14 55 40

110.00 1 27 42

110.00 1_ 32 4

OIFFE_£NT/AL CCIRRECT]ONS

TOE -,4559 TRA-J.S24B TC} -._50 _AU ._766

ROE -.4775 RRA .0335 RC3 .D66_ FAU .31303

FOE-J.1158 FRA-J,dD55 FC3-1._ 8SP }_7]

80E .6602 BRA 1.3231 BC3 .}907 rSP -689

01STANCE 257.094

LOt. 246.70 VL 29._1 GAL -15.72 AZL 93.66 NCA 118,61 }HA 148.T5 ECC .27158 ]NC 5.6568 VI 29.38?

LOP 5.36 VP 39.}B5 GAP 1.9] AZP B8.Z3 TAL 250.37 TAP 8,98 RCA 108,33 APO 189,15 V2 54,e82

GP 5,39 ZAL 165.14 ZAP 108.54 ET$ 5.ZZ ]AT J53.25 ET[ 160.67 ZAC 82.9? [TC 276.61 CLP-|06.6_

OLA 10.50 RAL 73._4 RA0 6}69.4 VCL ]3.92} PTH 2.34 VMP 4.743 0PA 2#,12 RAP 74.59 ECC 2.J930

L-[ T_N_E IN] LAT |NJ LONG _NJ RT ASC |NJ AZMTH _NJ T;M( PO CST TIN _NJ 2 LA T[NJ 2 LONG

2664.47 °28.}] 86.54 }Z4,Z? 90.45 2} 24 30 2264,5 -2?.95 ??.89

4844.¢2 19,2] 209.56 ]]5.81 6g.B1 14 40 |g 4244,g ]6.18 202.22

2585.Z7 -29.8? 6}.98 324.25 91.14 0 30 41 1985.3 -29._9 5?.20

4599.23 ZO.6B 190,90 3]5.20 67.92 15 52 20 5999.5 ]7.51 185.54

2}]4.62 -34.D6 46.76 324,07 93.05 Z 6 }6 1754,6 *35.26 57,61

4422,67 24.55 175.70 3]}.40 6_.4] 16 43 46 _22o? ZI.OI 168.33

NIO-COUR$[ [XI[CuT|ON ACCURACY _SIT O[T_RH|NATION ACCURACY

SGT 1270.1 SGR 34].4 $63 224.9 ST 436,B SR 521.4 $S 331.0

RRT ._016 RRF -.D432 RTF ._294 CRT .66_3 CR_ -.92J2 CST o,9091

$G8 ])|5.1 R23 -.0466 RI} ,8294 LSA 60J.0 _SA 2D9.4 $$A JF._

SG| [270o| SG2 34J.4 THA -0_ ELI 504.1 £L2 204.3 ALr 32.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

LAUNCH DA T[ NAY Z8 J964 FLIGHT TIN( 96.00 ARRIVAL 0ATE AUG ZZ 1964

HELIOC£NYRJC CONIC

RL 151.61 LAL -.00

RP 108.60 LaP -3.14

NC 9&.989 GL -12.48

PLAN_TO((N/RIC CONIC

¢3 70.651 vnL 8.405 0LA IO.ZT mar

LNCH AZMTH LNCH Tin( L-i filM[ [NJ LAT

90°00 22 41 8 2851.00 -28.30

90.00 13 19 55 4846.ZZ 19.Z1

100.00 0 Jl 30 Z57Z.ZZ -z9.95

JO0.O0 14 38 10 4800.Z$ Z0.?I

]JO.O0 | $| J9 2322.46 -34.01

110.00 15 32 5| 442Zo76 24.53

O|rf[RfNT|AL CC_'R(CT|ONS

to[ -.4D31 YRA-J.6049 TC) -.4330 0AU .4I)_

ROE -,4586 NRA .DZZI NC3 .065] FAU .llIO3

YO(-I.1051 FRA-1.AS76 FC3-1.34tO5 86P 3121

80( .8754 ORA 1.4049 6C3 .4379 ¢SP -MS

0JSTANC( Z93.Z00

ROt. 246.?0 VL 29.Z|Z GAL -|5.51 AZL 93.70 HCA ]Z1.79 SNA 147.90 (CC .26959 JNC 3.699J vJ 29.581

LO_ 8.54 VP 39.3Z8 GAP 2.34 AZP 88.05 TAL 2A9.31 rAP 11.10 RCA 108.IT APO 187.62 V2 34.893

GP 5.5Z ZAL ]64.81 ZAP 11Z.24 (TS 5.37 ZA[ )_1.08 IT[ 16Z.44 ZA( 83.)3 (TC Z76.93 CLP-112.35

75.90 RA0 6569.4 V¢L 13.857 PTH Z.55 VHP 4.779 0PA 28.16 RAP 73.66 (CC Z.16ZT

|NJ L(_IG |NJ RT ASC INJ AZnTH [NJ T|lm[ PO CST T|n JNJ 2 LAT[NJ 2 LONG

85.55 $Z4.25 90.95 23 28 39 2251.0 -27.87 76.91

Z09.65 316.00 68.84 14 40 A2 4246.2 19.2Z 20Z.30

85.01 324.21 91.t5 0 54 23 1972.2 °29.30 56.25

190,96 315.39 67.95 15 52 50 4000.2 17.53 183.60

45.8Z 325.98 93.61 2 l0 2 |722.5 *53.|4 36.69

175.?I 313.60 65.42 16 46 _3 3822.8 21.01 168.33

NIO-COUm$( ()(J[CUTZON ACCURACY ORBIT O(7ERNINA TZON ACCURACY

SOT 137D.? 8GR 331.8 SO) 223.4 ST 474.0 _ 3|Z.6 SS 333.3

It11'1 .0185 _ -.0_43 RIF .a_6a CRT .6982 CR9 -.9269 CST -.91)5

S_ 14|0.Z ff2_ -.05_ RI5 .8563 LSA 624.5 NSA 209.0 SSA 19.3

SO[ 1370.? SG2 331.§ ?HA .Z? [LI 531.6 (L2 199.6 ALl 29.23

LAUNCH OAYf NAY 28 IH4 FL|_Y VII, I[ 88.00 ARRIVAL DAY[ AUG 24 J984

HI[LJOC¢NYRIC CONIC DISTANt( 269.274

RL J51.41 LAL -.O0 LQ. 2A8.?0 VL 29.12| GAL -_5.30 AZL 93.74 HCA

nP 108.57 RAP -3.01 L(_ IJ,T) VP 3_.Z?0 GAP Z.75 AZP 67.85 TAL

RC 99.}08 GL -|2.77 GP 5.86 ZAL 164.04 ZAP |13.72 ITS 6.I5 ZA[

PLAN[?O([NTRIC C(_lJC

C3 14.626 w.*L 8.296 OLA 10.03 RAL 76.40 RAO $_S9.$ VEL 13.791 PTH

LNCH AZMTH Lh_H T|N( L-I T|14( IN| LAT IN| LONG IN| RT ASC

eo.oo 22 49 ZQ 2830.B4 -28.Z8 84.52 324.25

_O.OO 13 20 18 4847.9_ 19.3J Z09.79 316.2I

lOO.O0 0 J5 40 2558.52 -28.82 63._ )24.J9

100.00 J4 38 dl 4tO|.55 Z0.74 J91.04 315.61

JJO.O0 I 35 J| 2509._ -33.99 44.0Z 323._

l|O.O0 15 33 40 4423.13 24.54 175.73 _13.83

D;FFER(NTZAL CGIIR[CTJGNS

TOE -.5301 TRA-I.I_I39 TC3 -.4aZO BAU .4474

ROE -.4585 IRA .01041NC$ .0638 FAU .10_$$

FO(-I.0965 fRA-l._1049 fC3-1.3664 _SP 4071

80( .6e_O M4 1.6839 8C3 .48_2 rip -685

!Z4.97 M4A 14?.03 (CC .26564 ZNC 3.7445 Vl Z9.387

248.J9 TAP 13.|6 RCA 107.97 APO |66.08V2 54.905

149.04 [r( |63._4 ZAC 93.29 (TC 27?.00 CLP-|IS.86

Z.SZ VHP 4._22 0PA Z_.24 RAP 73.57 (CC 2.132?

IN| AZNTH IN| TIN( PO CST TIN IN| 2 LAT IN| 2 LONG

9|.46 23 32 43 22_6.8 -27.78 75.89

_.96 |4 41 6 d246.0 16.27 Z02,IJ

9_.16 0 59 19 I958.5 -29.Z0 55.Z4

67.96 13 53 23 AO0J,6 1T.57 193.88

94.Z0 Z 13 41 1709.7 -33.00 35.72

65.43 16 47 23 38Z3.1 2I.OZ 168.53

ORBIT O_T(RNJNATION ACCURACY

ST 510.0 $R 302.8 $S 33_.4

CRT .7122 CRS -.9328 C$T -.9129

LSA 649.4 NSA Z05.5 SSA 19.2

CLI §60.8 (L2 193.4 AL_ 26.28

M_O-COUR_ME [XJ[CUTION ACCURACY

SGT 1472.6 Sr,,R 32D.9 863 Z21.D

RRT .0369 RRF -.0227 RTF .8414

SOB 1507.1 823 -.0555 R15 .6413

8GI 1472.6 SGZ 3_0.? ?HA .49

LAUNCH OAT( NAY 29 1964 FL]GHT TII_ 90.00 ARRIVAL DATE AUG 2_ 1964

H(LIOC(nTR|C CONIC OISTANC( 275.318

RL 151.11 L4L *.00 LO_ 248.?0 VL 29.024 GAL -15.09 AZL 93.79 HCA

RP 108.53 LAP -2.99 sOP J4.9J vP 39.2JZ GAP 3.14 AZP 87.65 YAL

RC 10|.830 GL -13.09 GP 5.83 ZAL 183.43 ZAP 116.99 (T5 6.65 ZA(

PLAN[TOC_NTRIC _ON|C

C3 87.0|4 VHL _.186 OLA 9.7? RAL 77.|0 RAO 6_69.3 V[L 1_.725 PYH _.5J VHP 4.8?3 DPA _9.39 RAP 73.4] (CC Z.]0_9

LNCH AZMTH LN_H TJ_q[ L-i TIM,[ JNJ LAT IN| LONG IN| RT AS( IN| AZNTH _NJ TIN_ PC) CST TIN |NJ 2 LAT]NJ 2 LONG

90.00 22 30 2 2921.93 -28.25 83.43 324.23 9Z.01 Z3 37 3 222J.9 -27.G7 74.81

90.00 13 ZO 40 _850.21 19.36 209.90 318.45 68.93 14 41 30 4230.Z 19.33 202.54

IO0.OO 0 20 7 2344.06 -29.?9 62.92 324.16 9_.73 1 Z 31 1944.1 -29.08 54.18

lOG.D0 14 37 12 4603.3| Z0.76 191.15 315.65 66.02 15 53 35 6003.3 17.62 183.79

110.00 I 39 I8 2296.26 -)3.68 A5,T8 325.84 94.61 Z 17 34 169G.3 -3_.85 34.T0

110,O0 15 34 30 4423.86 74.57 175.79 514.09 65.45 16 49 14 34123.9 21.04 169.40

OIFF[R[NTIAL CC]RR[CT]ON5 M_O-C_JR_ [I_CUT|(_I ACCURACY QQOIT O(T(RN|NATION ACCURACY

TO( -.5870 YRA-I.7618 TO3 -.5322 8AU .48_ SOT |575.9 $(.R _9.4 SO5 2J8.1 ST 546.9 $R Z92.1 $S 357.4

NO[ -.4173 RRA -.DO|2 RC_ .0624 FAU .10593 RRT .0574 RRF -.0J0_ RTF .6450 CNT .7257 CRS -.9389 CST -.9138

FO[-J.O?55 FRA-I.24_N_ FC3-I._(dB5 6$P 4424 $GO 1605.6 RZ$ -.0611 813 .8449 LSA 676.0 NSA Z02.Z S6A 18.J

90( ,?040 MA 1.7618 8C3 .5358 FSP -679 $_I |579.6 9(,_ 5_8.9 YHA .67 [LI 591.5 (L_ 183.6 &LF 23.66

1Z8.15 SNA 146.15 (CC .26278 fNC 3.7935 Vl 29.387

24?.02 TAP 15.J8 RCA 107.75 APO ]84.56 V2 54.9J6

147.13 (T( 164.94 ZAC 83.47 (TC 277.03 CLP-IJ�,15

L_UNCH OAT[ NAY 29 1964 FL|G_T TIN[ 92._ ARRIVAL O4T[ AUG 26 1964

HELIOCENTRIC CONIC

RL 151.61 LAL -.OO

RP |O41.50 LAP -2,_9

RC 103.99| GL -1_.44

PLAP_TO_[NTR_C CONIC

C3 65.216 VHL 9.076

LNCH AZMTH LN_N TIN(

• O.O0 ZZ 54 56

_O.O0 13 _ 5_

100.00 0 2A 52

SOO.O0 14 $7 40

110.00 1 43 42

1JO.00 15 33 19

O|STAtK[ 261.556

LO_. Z46.70 VL 28.934 GAL -14._T AZL 96.85 14CA 131.34 S44A 145.Z? (CC .26OOO INC 3.6471 Vl 29.38T

LOP lO.JO VP 39.152 GAP 3.51 AZP _7.46 YAk _45,60 TAP l?.14 RCA 10?.50 APO 183.04 V_ 34.929

_P 6.02 ZAL |_.77 ZAP 122°05 [T_ 7._1_ Z/q[ 145.41 IT[ ]65.6_ ZAC 85.65 [TC 277.01 CLP-12Z.25

OLA 9.48 RAL 77.76 RAO 6569.2 V(L 13.659 PTn 2.50 VHP 4.931 0PA 28.59 RAP 73.47 (CC 2.0733

L-| _|N[ |NJ LAT JNJ LONG 0NJ RT ASC |NJ AZNTH ;NJ TON_ PO _ST Y0n _NJ Z LAT |NJ Z SONG

2606.08 o_8.21 _Z.Z7 324.23 92.59 Z3 41 42 ZZ06.1 -27.35 73.66

4853.05 I9.43 ZIO.08 306.72 _.99 I4 41 91 4Z33.D 06.40 Z02.72

232a.72 -29o?2 _1,78 324.14 93.34 1 7 D 1929.7 -29.94 53.06

4_05,64 _O,6A 191.30 316.13 68.06 15 54 Z5 4005.6 11.69 183.93

Z_Z.02 o_5._O 42._4_ 3_$.78 95.46 Z Zl 44 1682.0 -3_.67 33.62

4425.00 24._0 |75.86 ]14.36 65.48 16 49 4 3825.1 Z1.08 166.47

ORBIT 0(T[RMONAT|ON ACCURACY

3Y 584.0 SR 280.4 SS 339.3

CRT .?389 CRS -.9450 CS7 -.9J40

L6A 703.3 N�A |88.0 $$A 1?.9

[LJ 623.J (LZ 17?.0 ALF 2J.34

O|FF(R(NTJAL CORR[CY00N$

TO( -.4030 TRA-|,8573 TC3 -.5930 8Au .5110

RD( -.395J RRA -,0131RC5 o0_O_ FAU .10285

FD[-1.0530 FRA-J.1889 FC3-1._654 85P 4757

80( ,7209 _A J.$374 0C3 .5961 r�P -663

R00-C(XAtS( ()((Cu_I_N ACCURACY

SGT J679.Z $GR 297.Z $63 2JA.3

RR7 .O_OJ R_ r .0018 RT¢ .847J

9G8 170A.3 RZ3 -.0683 RI] .8469

$G1 1679.3 $G2 296.Z THA .84

2226



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 1. 1964)

L4UNCM OJTE NAY Zn 1964 fLiGHT T111_ 9d.00 ARRIVAL 0Af_ AUG 30 1964

HELIOCENTRIC CONIC

mL 151.61 LAL -.00

RP 108.44 LAP -Z.?D

RC IO6.27D GL -13._J

PLANE TC_ENTRIC CONIC

C3 63,4)? YHL ?,965

LNCN AZNTH LNCH TIME

90.00 Z3 0 11

90.00 13 Zl 11

I00.00 0 19 5?

I00.00 14 38 3

110.00 ] 48 24

110.00 15 36 5

01$fANC£ 187.388

LOt ZAG.?O VL 28.8}? GAL -lI.Gi AZL 93.9J HCA J34.53 SNA J44,39 (CC .2573! INC 3.9063 vl 89.39?

LOP 21.19 V? 39,092 GAP 3.87 AZP 87.Z6 ?AL 84A,53 TAP 19.06 RCA IO?.Zl APO 181.55 VZ 51.941

GP 8.25 ZAL 162.07 ZAP JZ4.�Z EYS 7.80 ZAE 143.80 ETE 169.50 ZAC 93.86 ETC 276.95 CLP-125.IS

DLA 9.1T RAL 78°44 RAD 6569.2 VEL 13.594 PTH 2,48 YHP 4.995 DPA 26.86 RAP ?3.74 [CO 2.0440

L-I TIldE IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIN[ i_) CST TIN IN| Z LAT JNJ 2 LONG

2789.16 -28.15 81.03 324.25 93.2| 23 46 40 2189.2 -Z?,41 72.45

4656.66 19.52 210.31 317.02 S9.07 14 42 B 4256.7 16.50 2DZ.94

2512.$5 -19.65 60.57 324.14 9_,98 I 11 49 l�lt.4 -28,?8 51.87

4608.70 _0.92 191.5D 316.43 68.15 15 54 5Z 4008.7 IT,?? 184.12

2266.86 -35.69 41._1 323.72 96.14 2 26 10 1666.9 -32,48 32.48

4425.96 24.65 175.97 314.70 65.53 16 49 52 382?.0 21.14 168.59

01F¥[RENT]AL CC_R[CTIONs N|0*C_[ [XI[CUTION ACCURACY Ci_SIY 0[TERN|NATION ACCURACY

TO[ -.6400 TRA-I.9119 TO3 -.6355 BAU .5413 SGT 1782,8 SGR Z84,3 $63 210.7 ST 622,6 _ 267,6 $$ 340.B

RO[ -._7|9 RRA -.0250 Re3 .0593 FAU .09984 RRT .1046 RRf .0|44 RTF .8486 CRT .7525 ORS -.9514 C$T -.9139

F0£-1,0386 rRA-1.13lZ fC3-|.$6Z6 89P 3113 SG8 1805.1 RZ3 -.0770 RI$ .8_84 LSA T$3.3 NSA 189.Z SSA IT.?

_J( .740Z 8RA 1.91Z| 8C3 .6J8Z rSP -655 SGI 178Z,8 $GZ ZSZ.? tHA .98 [L1 656.T £LZ 167.1 ALF 19.12

LAUNCH DAY[ MAY 28 |_4 IrLZGHT ?IN[ _.00 ARRIYAL OAf[ $(_P 1 1964

H£L/OCEN/RJC CONIC DISYANC[ 293,Z98

RL 151,01 LAL -o00 LOI. 246.70 VL 18.740 GAL -14,4D AZL 93.97 HCA 137.72 S_IA 143.52 [CC °2547D INC _.9?23 vl 29.58?

R? 106,42 LAP -2.67 LOP 24.49 VP 39.03Z GAP 4._P0 AZP 87.06 TAL 243.21 TAP Z0.93 RCA |05.97 APO 160.07 V| 34.95_

RC 106.565 GL -1A.21GP 6.51 ZAL 1_1.32 ZAP 1Z7.60 [T9 8.47 ZAE 142.31 ETE 167.02 ZAC 84.11 [TC 176.85 CLP-|27.69

PLAN([TO¢ENTRIC CONIC

C3 61.681 VHL ?.854 OLA 8.62 RAL 79.16 RA0 6569.Z Vl[L 13.529 PTH 2,47 VHP 5.063 0PA 29.21 RAP ?4.20 £CC 2,0151

LNCN AZNTH LNCH I|Idl_ L-i TINt IN| LAT |NJ LONG IN| R? ASC |NJ AZNTH IN| T|NI[ PO CGT TIN |NJ 2 LAT IN| Z LONG

90,00 23 5 51 2770.99 -28.07 79.71 )_4.27 9_.87 23 51 _ Z|71.0 -27.Z4 71.14

90.00 13 21 16 4661.25 |9,63 2]O.f_O 317.35 69.18 14 42 17 4261.3 16,65 203.22

I00.00 0 55 Z5 1494.80 -29.$6 59.27 324.14 94.66 l 16 59 1894.$ -28.60 50.60

100.00 |4 38 19 4611.M E|.OZ 191.75 316,77 68.25 13 35 I| 40|Z.7 17,88 184.36

110.00 1 53 26 Z250.63 -33.37 40.16 313.66 96.87 2 30 5? 1650.6 -3Z.ZS 31.Z?

1|0,00 15 36 47 4419.61 14.73 176.14 315.06 65.6l 16 50 36 38Z9.6 ZI.Z3 166.75

OIFrER(N?;AL C_R_C?ION$ N|O*C_I,I_$( EXECUTION ACCURACY _6|T O[T[RHINATION ACCURACY

70[ -.6777 ?RA-J.98A6 ?C3 *.6893 8AU .3704 $67 J887.7 S_R 270.8 $63 _07.0 ST 662.3 SR 253.8 $S 344.0

R0£ -.3477 RRA -.O)l_lJ RC) .0577 FAU .09677 RRT .1_|| RR1 r ,027D RTF .849_ CRY .7668 CR$ -.9379 C$T -,9137

F0[-l.0236 FRA-|oO?43 rc3-1.3363 esP 547j $68 ]907.D R23 -.D874 R13 .8493 LSA ?65.4 NSA 187.B SSA 17.3

60[ .7617 eRA J.9949 BC3 .69)8 fSP -646 $G| 1888.J SGZ 26_!.4 THA J.JD EL| 691.9 EL2 136.D ALl 17.2e

LAUNCN 0AYE NAy 28 1964 FLIGHT TIN[ 98.00 4RRIVAL D4T[ SIP _ 1964

HELIOCENTRIC CONIC 01STANCE 299.247

• L 151.61 LAL -.00 L(X 246.?_ VL 26.642 GAL -14.16 AZL 94.03 HCJ J40.91 SNA

RP 1_.3R LAP -2.55 LOP 27.66 VP 38.971 GAP 4.$_ AZP 66.96 TAL 241.86 TAP

RC I]0.696 GL -J4._6 _P 6._5 ZAL 160.5J ZAP 130.]_ ITS 9.22 ZA£ J40.96 [T[

PLANI[T_ENTRIC CONIC

C) 59.953 VHL ?,743 DLA B.42 RAL 79.91 RA0 6569.1 VEL 13.46_ PTH 2.46 VHP

LNCH AZNTN LNCH TINI[ L-| TIJ_[ IN| LAT IN| LONG JNJ RT ASC IN| AZNTH |NJ TINE

90.00 23 I1 58 2751.35 °27.96 78.26 324.29 94.58 23 57 49

90.00 13 21 9 4867.10 19.77 210.97 3|7.71 69.31 14 42 16

IO0.00 0 41 19 2475.83 oZ9.45 57.87 3Z4.14 95.58 1ZZ 35

100.00 14 38 Z5 4617.85 21.15 192.06 317.14 66.37 15 55 22

110,00 | 5_ 52 2233._3 *33.42 38.91 323.61 97.66 Z 36 5

110.00 15 3? 21 4433.31 24.85 176.38 315.43 65.?2 16 51 14

OIFFERENTIAL CC_RfCIIONS ,i0-C_URS[ EXECUTION ACCURACY

T0E -,?151 TRA-Z.0939 TC3 -.7439 BAU .5979 SGT 199|.9 $GR 256.9 SG3 |OZ.?

RO[ -.3Z29 RRA -.0486 Re3 .0_61 _AU .0933J RRT ,|601 RRf" .0388 RTF .6494

r0[-I,0061 FRA-I.OI45 FC3-|.3_O3 69P 5804 9G8 _1_8.4 RZ3 -.|008 R13 .849|

80E .7846 8RA 2.05A3 8C3 .7460 FSP -629 $G1 1992.3 $62 233.3 ?HA 1.20

J42.65 ECC .25218 INC 4.04T1 vl 29._87

22.T? RCA JD6.6B APO 176.62 vZ 34.966

167.38 ZAC 84.40 ETC 276.71 CLP-1_0.45

3.135 0PA 29.64 RAP ?4.85 ECC 1.9867

PC) CST TIN IN| Z LAT ZNJ Z LONG

Z151.5 -27.05 69.74

4267.1 |6.78 203.56

1875.B -28.59 49.23

4017.8 18.03 184.66

1633.1 -32.00 29.9T

3833.3 21.34 168,97

ORS|T DETERMINATION ACCURACY

ST ?02.6 SR 239.2 $S 546.5

CR[ .78|? CR$ -._646 CST -,9150

LSd ?96.4 MS4 182.1 SSA 16.9

[L_ 728.1 EL2 143.9 ALF 15.52

LAUNCH DATE NAY 2_ 1964 fLIGHT TJ)_ ID0._O ARR|VAL DATE $[P 5 1964

HELIOCENTRIC CC_IJC

RL 151.61 LAL -.00

RP 109.34 LAP °2.42

RC !|5._01 GL -15.16

PLAN(TO_ENTRIC CONIC

C3 5_.265 VHL 7.633

LNCH AZNTH LNCH TIN_

90.00 23 18 3?

eo.O0 1_ ZO 46

I00.00 0 47 44

100.00 14 )8 16

]JO.OO 2 4 46

110._0 |3 _7 44

0ISTANC[ 305,177

LOL 246.?0 VL 26.343 GAL -13.9Z AZL 94.13 HCA 144.11 SMA

LOP _[_.66 VP _8.910 GAP 4,64 AZP 86.65 TAL 240,46 TAP

GP 7.23 ZAL 159.63 ZAP 132.44 ITS 10.10 ZA[ 139.?_) _T[

|41.?9 ECC .24976 INC 4.1329 vl 29.38?

24.5? RCA 106.36 APO 177.20 v2 34.979

167.00 ZAC 84.75 ETC 276.54 CLP-13Z.86

0LA 7.97 RAL 80.?0 RAO 6369.1VEL 13.402 PrN Z.45 VHP 5.Z09 0PA )0.16

L-1 TJNI[ IN| LAT IN| LONG IN| R? ASC IN| AZNTN |NJ TINt[ PO CST TIN

2719.94 -27.85 76.73 314.31 93.34 24 4 T 2129.9

4874.54 19.95 111.4_ 516.12 69.48 14 42 0 4274.5

1435.|8 -19.31 56.33 324,|5 96.17 | 16 39 1855.8

4684.53 Zl.3Z 191,30 3|?.56 68,34 15 33 20 4024.5

22|4.15 -33.Z4 37.46 323.33 98.30 2 4:40 J614.1

4438.33 24.9? 176.713 3J3,89 65.B6 |6 51 42 3838.3

OIFFERENTJAL CORRECTIONS

TD[ -.7551 TRA-Z.IZ19 TC3 -.8006 6AU .6251

ROE -,2971 RRA -.0602 RC3 .0550 rAU .09043

FD[ -.9948 FRA -.9592 FC3-1.3437 OSP 6163

00[ ,$114 BRA Z.12Z? 6C3 ,8025 _SP -6]9

NJD-C4_,_$[ £XI[CUTJCIN AECURACT

SGT Z096.0 SGA' 24_._ SG3 ]96.8

RRT .1910 RRf" .0494 RTF .B493

$G6 2112.0 RZ3 -.]171 RI3 .8490

SGI Z09_.5 SGZ 2_8.1 THA 1.28

RAP ?5.66 [CC 1,958g

|NJ Z LAT IN| 2 LONG

-26,82 68.21

I6.98 204.05

-E6,|4 47._4

18.22 185.08

-31.71 28.57

2J.50 J69.2B

ORB|T D[T[RNINATION ACCURACY

ST 745.2 SR 223.4 S$ 351,2

CRT ,7962 CRS -.9?]5 CST -.9126

LSA 835.1NSA 176.3 SSA 16.3

2227



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1. 19641

LAUNCH 0ATC _AY 26 |gG4

HELI(XENTRZC CONIC

RL ]51,61 LAL -,DO

RP 106.30 LAP -Z.Z9

R( 1|5.491 {L -15,73

PLAM[TOCENTRIC CONIC

C3 56.619 YHL 7._25

LNCH AZMTH LNCH TIMI_

90.00 23 15 55

90.00 13 ZO 1

100.00 O 54 46

100.00 14 37 4;

ll0,00 Z 11 1|

Jl0.O0 15 37 51

rLI&NT Tlla[ 1OZ.00 ARRIVAL OAT[ SEP 7 1964

0Z$YANCE 311.089

LOt. 146.70 VL 76,444 GAL -|3.66 AZL 94.Z3 HCA 147.30 SNA

LOP 34.07 vP 30.850 &AP 5.13 4ZP 66.44 TAL Z39.04 T4P

GP 7.74 Z4L 158.69 ZAP 134.61 [T$ JJ,l) ZA[ J)B.5) EYE

140,94 [CC .Z4743 INC 4,Z331 VI 29.38?

Z6.$4 RCA 106.C? APO ITS.Pl vZ 36.992

167.67 ZAC 85.19 [TC Z76.34 CLP-135.|3

OLA 7.46 RAL 81.51 RAD 6569.0 V[L 13.341 PYH Z.44 VHP

L-I TIP|I[ JNJ LAT |NJ k_ INJ RT ASC [NJ AZNTH IN] TINE

2706.40 -27.69 75.02 324.34 96.18 24 IJ Z

4884.06 20.18 111.03 318.58 69.70 14 41 25

2431.30 -29.13 34.69 324.15 97.03 1 35 19

463).19 Zl.53 19).J_ )18,0) 66,75 15 55 0

1193.35 -33.01 35.88 )Z).SO 99.41 Z 4? 45

4445.|0 Z5.|8 177.14 316.39 66.06 16 51 56

OIFF(RENTIAL COIR[CTIOI$ MID-COURSE (XI[CUT|CN ACCURACY

TO£ -.1973 TRA-Z.19Y3 TO3 -.8586 8AU .6519 SGT 2104.4 SGR 178.2 SG) 194.9

ROE -.2706 RRA -.07|7 RC3 .0540 FAU .08735 RRY .1237 RRf" .0574 RTF .9489

tO( -.9661 FRA -.9050 FC3-|.3_17 BSP 6570 $66 ZZJ6.Z R93 -.J179 R13 .8485

60[ .6419 8RA 7.1985 8C) .8603 F)P -609 SGI 7705.0 SG7 772.4 TH4 1.34

5,287 OPA 50.78 RAP ?6.62 ECC 1.9318

PO C$T TIM iN] Z LA_'INJ Z LONG

ZI06.4 -26,54 66.54

4284,1 17.23 Z04.62

;837.5 -27.85 46,12

4033,2 18.46 |85.61

1593.3 -31.36 27.04

3645.1 21.71 169.69

O781T OETERNZNATION ACCURACY

ST T89.9 SR 206.7 SS 557.0

CRT .8184 CRS -.9779 CSY -.9123

LSA 8?4.5 NSA |70.7 $SA 15.6

ELl 808.1 [L2 1|6.7 ALF 1Z.3Z

¢AUNCH 047[ NAY 28 J964 FLIGHT T|N£ 104.00 ARRIVAL DATE 9EP 9 1964

140,10 ECC .14522 INC 4.3526 vl 29.387

78.08 RCA 105.73 APO 174.46 VZ 35.006

167.59 ZAC 85.15 £TC 276.11 CLP-137.28

HELZOCENTRIC CC_ZC O|STANC( 316.985

RL 131.61 LAL -.00 LCt. Z4G.?O VL 28.345 GAL -15.40 AZL 94.35 HCA i SO.S0 )NA

RP 106.76 LAP -7.14 LOP 37.77 VP 58.789 GAP 5.49 A2P 86.21 TAL 7)7.58 YAP

RC 117.790 GL -16.38 GP 8.35 ZAL 157.63 Z4P 136.67 (TS 19.36 ZA( I37.43 (T(

PLAN[TOCENTR|C C(_IZC

C3 55.03? VHL 7.4L90LA 6°8§ RAL 81.311RAO 6559.0 V[L |3.291PTH

LNCN AZNTN LKH TIME L-| TIME ZNJ LAY

90.00 Z) 34 I 7680.70 -Z?.4B

90.00 13 16 4? 4896.3| Z0.47

IOO.OO 1 7 )4 1407.79 -79.90

1OO.OO 14 36 51 4644.45 7J.81

110,00 7 18 J? 7170,11 -39.73

110.00 13 37 )? 4454.39 75.41

OIFFER(NTJAL CCWR(CTIGNS

TO[ -.843l TRA-2.7503 TC3 -.9177 8AU .8764

ROE -.2433 RRA -.083E RC3 .0535 FAU .08430

roe -,961_ FRA -.8525 rC)-].)ZSl 89P 6880

80E .8775 OlA 2.Z119 8C3 .9193 FSP -$98

2.4) VHP 5.36? DPA 31.34 RAP 77,73 £CC 1.9058

IN] LONG IN] RT ASC IN] AZNTH IN] TIN[ PO C$T TIN ;NJ 7 LAY ;NJ Z LONG

/3.13 374.)? 97.11 24 J8 4j 7080.7 -26.21 64.70

719,84 319.10 69.99 14 40 23 4296.3 ]7.56 205.37

57.85 374.16 97.97 1 42 41 1807,$ -Z7,50 44.55

193.78 318.36 69.04 15 54 15 4044.4 18.76 J86.3]

34.13 )13.44 100.41 7 54 27 1570,3 -30.96 25.3?

]77.73 316.95 66,32 16 31 51 3854,_ 21.99 170,15

N|O-(_JR$[ [XI[CUTION 4CCuR4CY CIRe|T O[Y[RNJNAT[ON ACCURACY

SGT 13J1.3 SGR 214,0 $63 191.0 ST 837.5 SR J88.9 SS 364,4

RRT .2577 RRI r ,0613 RTF .8482 CRT ,8371CRS -,9844 CST -.9125

SGB 2371.7 R23 -.1646 R13 .8479 LSA 917.6 M$A 16_.5 SSA ]4.6

SGI 9317.0 SG7 706.7 ?HA 1.38 ELl 852.5 EL2 101.5 ALF 10.8_

kAUNCH OAT[ N4Y Z8 J964 FLIGHT TIN[ 106.00 ARRIVAL D4TE SIP 1J ]964

HEL|OCENTRIC CONIC

RL 151.61 L4L -.00

RP 108.2_.kAP -].99

RC 120.074 GL -J7,15

PLANI[TCX:[NTRZC CONIC

C3 5_,$36 V_L 7.317

LNCH AZNTH LNCH TIN£

90.00 Z) 43 ?

90.00 13 |6 51

tO0.O0 1 11 16

100.00 14 35 J7

110.00 7 26 13

110,00 15 36 57

DIFFERENTIAL C_R[CTIONS

T0[ -.8931 TR4-Z.3098 TC) -.9766 BAU ,7001

RDE -.Z153 RRA -.0949 RC3 .0537 FAU .08111

FOE -.9788 FRA -.7981FC3-2.31J6 65P 7211

DoE .9188 eRA 7.3118 8C3 .9181FSP -581

0IST4NCE 572.867

LOt. 246.70 VL 28.746 GAL -15.14 AZL 94.50 HCA 153.?1 SNA 139.28 [CC .24510 INC 4.4984 v| Z9.367

LOP 40.47 VP )6.729 GAP 5.?0 AZP 85.97 TAL Z36.09 TiP 29.79 RCA 105.42 APO ]73.J4 VZ 35.019

GP 9.|2 ZAL 156.51ZAP 138,47 [T$ 13.88 ZA[ 138.38 [TE 167.32 ZAC 86.4? [TC Z75.85 CLP*I39.)l

OLA 6.13 RAL 83oZ6 RAD 6568.9 V[L 13.215 PTH Z,4_ vHP 5.45Z DPA 32,47 RAP 18.95 [CC 1.8811

L-| T/ME IN] LAY |NJ LONG ;NJ RT ASC [NJ AZNTH IN] TIME PO C$T T|N |NJ 2 LAT JNJ Z LONG

2650.58 -27.21 ?J.01 574.41 98.J4 24 27 18 2050.6 -25.81 62.62

4917.27 70.8) 213.86 319.71 70.38 14 )8 43 4312.3 |7.97 206.36

Z376.6) -28.62 S0,78 324.1? 99.0Z I 50 57 1?78.8 -27.07 41.32

4659.25 22.17 194.73 319.19 69.42 J5 52 56 4059.2 19.J7 187.22

2144.41 -31.4| 39.19 373.37 101.51 3 1 57 ;544.4 -30.48 23.50

4466.44 25.74 178.33 317.61 66.69 16 51 18 3866.4 27.56 ]71.00

N|O-COUR_d[ £X[CUT|ON ACCuRACy CIR6|T OETER_INAT|ON ACCURACY

$GT 2416.8 SGR 7130.4 963 186.6 ST 888.2 $R J70.! SS 372.7

RRT .7977 RRf" .0585 RTF .8471 CRT .8609 CRS -.9903 C$T -.9]26

$GB 2473.] RZ3 -.1993 R]) .8467 LSA 964.? NSA 161.0 S$A |3.5

SGI 74;7.5 SG7 191.6 THA 1.40 (LI 900.3 [L_ 85.4 ALF 9.45

LAUNCH DA rE MAY 78 1964 FL|G_T 711_ 108.00 ARR/VAL O4r[ SIP 13 1964

H[L|OC[NTR|C CONIC

RL 151.61 LAL -.00

RP 106.17 LAP -1.81

R_ IZZ.351 GL -18.0?

PLAN[T(X[NTRIC CONIC

C3 52.130 VHL ?.ZZZ

LNCH AZNTH LNCH T_M[

90.00 23 53 34

9O,00 13 13 5?

JO0.O0 I 11 19

100.00 14 31 48

110.00 Z 35 14

IJOoO0 15 )5 77

OIFFER[NTIAL C_REC¢|ON$

TD[ -.9529 TRA-Z.)M9 TC3-|.0366 8AU .7237

RO[ -.1_61 RRA -.10M RC) ,0350 FAU .0_806

FOE -.9853 FRA -.7485 FC3-1,2958 B)P 1577

8DE .9709 (IRA Z.3713 6(3 1.0380 FSP -571

O|STAt_[ 328.?36

LOL 746.70 VL 78,147 GAL -12.86 AZL 94.6_ HCA 156.91 _4A 138.47 [CC .741J0 ;NC 4.6816 Vl 29.387

LOP 43.68 VP _8.669 GAP 5.96 AZP 83.69 TAL 7)4.56 TAP 31..47 RCA 105.08 APO 171.85 VZ 35.032

GP 10.13 ZAL ;33.72 ZAP 140.13 [T$ 15.79 ZA[ ;35.35 [TE 166.87 ZAC 87.43 ETC 275.5? CLP-|41.Z3

OLA 5.Z6 RAL 84.73 RAO 656_.9 V[L 13.172 PTH 2.4| VHP 5.54; OP4 )3.63 R4P 80.29 [CC 1.8583

L-| TIME IN] LAT |NJ LON6 _NJ RT A$C IN] 4ZNTH IN] T|M[ P_ CST TIM IN] Z LAT IN] Z LONG

2616.45 -26.86 8_,57 374.44 99,31 24 37 10 ZOi6,5 -25._0 60.25

4_)).40 2J.)| 715.73 370.44 70._ 14 38 10 43)3.4 J8.51 207.6?

2)46,09 -78.75 48.47 374,18 100.71 2 0 25 1746.1 -26,53 40.0)

4679.D0 Z_.83 196.01 319.93 69.94 ;5 50 47 A079.0 19,70 J68.45

2114.7_ -31.99 2_._8 )2).)0 102.76 3 10 29 1514.7 -29.90 21.39

4483.17 26.19 179.62 )18.40 67.Z0 16 30 5 3883.1 ZZ.8? 172.03

N|O-C_UR$[ [X[CUT|OI ACCURACY ORBIT OET[RM]NA TION 4CCURAC¥

SGT 2574.9 3GR 188.1 $G3 18E.? SY 945.6 $R ;49.9 SS 384.9

RRT .3230 RNF .0442 RTF .8465 CRT .8_89 CRS -.9949 CST -.9]40

568 733J.9 RZ3 -.2436 R]) .8461 LSA 1019.? N$4 1_7.8 S$A J2.J

SGI 7525.? $62 J77.9 ?HA 1.38 ELI 955.0 [LZ 68.0 AL_ 8.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19641

LAUNCH O4T( MAY 18 1964 fLIgHT TIN( 110.00 ARR|VAL 0ATE S(P 15 1934

HELJO_ENTRJC CON|C

RL 151,61 LAL -.DO

RP 108.13 LAP -1.67

ffC 1Z4.618 GL -19.21

PLANI[TO(ENTR|C CONIC

C3 50°935 VHL ?.137

LNCH AZ_TH LNCH T_NI[

90.00 D 9 47

90.00 13 9 36

100.00 1 33 3

100.00 14 19 0

|10.00 Z 43 47

I10.00 1_ 31 4?

OISTANCE 334.392

LOL ZA6.TO VL ZB.049 GAL -12,3e AZL 94.92 HCA )60.12 SNA

LOP 46.88 VP 58.609 GAP 6.ZZ AZP 83,}? TAL 153.0Z TAP

GP 11.47 ZAL IS3.74 ZAP 141.57 [TS 18.Z3 ZA[ 154.28 [T[

137.67 (CC .239Zl INC 4.9Z05 vl 29,387

33.13 RCA 104.74 APO 170.61 VZ 35.046

166.03 ZAC 88.?Z [TC Z73.28 CLP-145.06

OLA 4.|5 RAL 85.22 RA0 6368,9 V(L 13.116 PTH Z.40 VHP 5.639 OPA 35.13 RAP 81.?1 (CC 1.8383

L-Z r|14( JNJ LAT IN| LONG |NJ RT ASC ;NJ AZNTH ZNJ TiN( PO CST TIN |NJ Z LAY IN| 2 LONG

ZS?6.D4 -Z6,38 6S.?J 3Z4.50 100.67 0 3Z 43 |9?6.0 -Z4.64 57.47

4961.09 21.94 Zl?.|O 121.34 71.63 14 3Z 18 436Z.] 19.23 Z09.48

Z307.39 -Z7.73 A5.65 3Z4.19 101,59 Z 11 3Z 1707.4 -Z5.87 37.33

4705.9? 23.Z5 197.78 3Z0._5 70.67 13 47 26 4|06.0 ZO.40 190.14

Z079.83 -31.43 27.41 3Z5.Z) |04.19 3 Z0 Z7 |4?9.8 -29.16 18,94

4306.30 26,79 181.15 319.58 67.93 16 47 53 3906,3 Z3.35 1?3,48

ORB|? O(¢(RNINATION ACCURACY

ST IOJl.Z SR IZS.Z SS 4DO.7

CRT ,92Z2 CRS -.9961 CST -.9166

LSA 1084.0 NSA 136.1 SSA IO.4

ELl 1018.1 EL| 49.3 ALr 6.69

OIFFER(N?ZAL C_R[CTZON_

tOE-I.OZ49 TRA-Z.4Z6J TC3-|.0941 6AU .746J

ROE -.1336 RRA -.I|gS RC3 .0379 rAU .07491

FD(-|,OO04 FRA -.6996 FC3-1,ZT3Z 8Sp 793Z

8DE |.0361 BRA 2.4Z91 6C3 1.0957 FSP -5_9

XIO-(OUR$( [_tJ[(UrION ACCuRACr

$G? Z612,4 $CA 1_6.1 SG3 J76.4

RRT .3447 _ .01|3 RTF .8459

SG6 2636.4 RZ3 *.Zgfl R15 .8455

SGI Z633.Z SGZ 167.1 THA 1.34

LAUNCH OAT£ NAY 16 1964 FLIGH? 1114[ i11.O0 ARRIVAL OA r( s(P 17 1964

HELIO¢(NTRJC CONIC

RL 131.61 LAL -.00

RP 106.09 LAP -|.50

RC |ZQ.678 GL -ZO.66

PLANET_(NTRIC CONIC

C_ 49.992 VHL 7.D7l

LNCH AZNTN LNCH TZN(

90.00 0 24 _0

90.00 13 3 3

100,00 ] 4? Z6

100,00 14 23 8

liD.DO Z 38 34

110.00 13 18 26

DIFFERENTIAL CC_R(CTION$

T0(-1.|167 TRA-Z.4619 TC3-1.1436 6AU .7669

ROE -.12_[_ RRA -.|344 RC3 o0631 FAU .07|4_

rO(-|.OZ46 fRA -.6487 FC3-1.Z367 65P 8Z63

80( 1.1134 BRA 2.4866 6C3 I.|474 rSP -540

0ISTAN([ 340.436

LCX. 246.70 VL 27.951 GAL -12.29 AZL 95.23 HCA 163.31 $NA 136.69 [CC .23744 INC 3.2469 vJ 29.387

L_ 90.09 VP _.550 GAP 6.46 AZP 64.97 TAL Z31.44 TAP 34.77 RCA 104.39 APO 169.40 V| 35.059

GP 13.33 ZAL |5|.98 ZAP 141.69 (TS Z1._? ZA[ 133.|0 (TE 164.8Z ZAC 90._4 [TC 174.97 CLP-144.6_

DLA Z,7| RAL 86.29 RAO 65_,8 VEL !).090 PTH Z,_9 VNP _.751 OPA 37,|4 RAP 83.19 (CC 1.8217

L-1 TIN( |NJ LAT |NJ LONG IN| RT ASC IN| AZNTH IN| TIN£ PO C$T TIN IN| Z LAT IN| 2 LONG

2313.39 -2S.7] 61.23 324.38 IOZ.Z9 | 6 56 19Z6,4 -Z3.76 34.10

3001.44 ZZ.?8 2]9.76 322._Z 7Z.71 14 26 25 4402.4 ZO.ZO ZIZ.04

ZZ_9.94 -27.05 41._ 314,14 I03,13 2 25 6 1659.9 -24.96 34.12

4744.|Z Z4.09 ZOO.30 3ZZ.0? 71.75 15 41 |Z 4144,| Z|.37 191.56

ZO37.Z7 -30,66 24.3Z 3Z3,J6 |05.87 3 31 32 |437,3 -ZS.ZO 16.00

4539.53 17.62 165._6 310.67 69.01 16 44 B 3939.5 14.51 J73.39

NI0-C(_JR$C (1U[CUTION ACCURACY _RBIT O(TERNINA TION ACCURACY

$GT 1738,8 $GR 17Z.6 SG3 173.3 ST 1089.2 SR 104.9 S$ 420.8

RRT .3494 RRF -.0463 RTF .8453 CRT .9609 CRS -.9678 CST -.9208

SG6 1744.Z RZ3 -._6_7 RI3 ,8448 LSA 1161.9 NSA 156.1 SSA 8.6

SGI Z739,4 SGZ 161.7 tHA 1.27 £LI 1095.6 ELZ Z8.9 ALF 5.Z9

L4U_CH 04r( MAr 28 1964 FLIGHt T|_[ |14.0G ARRIVAL D4T£ $(P i9 1964

HELIOCENTRIC CONIC

RL 131.61 LAL -.00

RP 108.05 LAP -1.33

RC 129.127 GL -Z2.71

PLANET_C(N_RIC CONIC

C3 49.338 VHL ?.038

LNCH AZMYH LNC_ TJN_

90.00 0 44 17

90.00 IZ 5Z 48

100.00 Z 5 5?

I00.00 14 13 46

J10.00 3 14 37

JJO.OO 15 2J J_

DISTANCE 346.Z?2

LOt. 246.70 VL 27.853 GAL -IZ.O0 AZL 95.7Z HCA 166.55 SN4 136.13 (CC .23578 INC 5.724Z Vl Z9.397

LOP 33.50 VP 56.49Z GAP 6.70 AZP 84,45 TAL Z29.85 TAP 36.38 RC4 }04.03 APO 166.23 v| 35.072

GP 16.06 ZAL 149.76 ZAP 145.30 ETS Z6.Z1ZAE 131.61ET( 162.9_ ZAC 93.Z4 ETC Z74.67 CLP-146.5_

0LA .?| RAL 87.44 XAO 6568.8 V(L 13.0?3 PrH Z.39 VHP 3.894 OPA 40.01 RAP 64.66 CCC 1.8153

L-| Tilt HE |NJ LAY ]NJ LON_ |NJ RT ASC JNJ AZNTH IN| TiME PO CST TiN |NJ Z LAT IN| _ LON_

2462.05 -24.?0 57.79 324.74 104.30 | Z3 19 186Z.1 -ZZ.SO 49.81

5062.Z5 23.95 2Z5.16 314.21 ?4.40 14 |7 10 446Z.Z 21.56 213.89

2198.61 -26.03 36.03 324.36 103.ZS 2 42 33 1396.6 -25.68 50.01

4600,_ Z5.13 Z04.|3 3_3,79 73.44 15 33 49 4Z00.9 2Z.74 196.25

1962.64 -29.60 Z0.45 313,15 107,94 3 4? 59 1581.6 -16.86 IZ.31

4389.64 28.79 186.60 _Z2.50 70.73 16 57 48 3989.6 23.89 178.8Z

C_61T D(TCRN|NATION ACCURACY

ST 1190.5 SR 79.4 $S 430.3

CRT .9951 CRS -.9434 C$T -.9Z77

LSA 1165.4 NSA 156.4 $SA 6.6

CLI 1193.Z (LZ 7.9 ALF $.gO

DIFFERENTIAL CC_RI[CT|ONS

TOE-I.Z439 TRA-Z.3443 TC3-1.1830 6AU .7863

ROE -.0860 RRA -.1334 RC3 .07Z1 rAU .06756

r0(-1.0693 FRA -.6009 rC3-1.|807 8SP 8616

80( 1.1489 5RA Z.5491 9C3 1.1_7Z FSP -3Z4

NIO-COURSC CxCCUTION ACCURACY

SGT 2646.5 $GAI 175.4 SG3 167,5

RRT .3ZlZ RRF -.|370 RTF .8A$9

SG6 2851.9 R23 -.4326 RI3 .6454

SGI Z947.0 SGZ 16_.1 TNA 1.14

LAUNCH DATE NAY Z8 1964 FLIGHT TIN( 116,00 ARR|¥AL DATE SCP 21 1964

HEL|¢X_ENTRIC CONIC

RL 131.61 LAL -.00

RP IO6.01 LAP -1.15

RC |)1.367 {L -Z3.74

PLAN(TOCENTRIC CONJC

C3 50.119 VHL 7.079

LNCH AZNTH LNCH ?|F4_

90.00 I I| 46

90.00 iZ 3_ aZ

JOO.OO Z 32 Z

100.00 13 38 ?

110.00 3 37 _0

1|0.00 13 9 49

01STANCE 352.096

LOt. 246,?0 VL 27.737 GAL -11.70 AZL _.49 HCA 169.75 SNA 133.38 (CC .13424 |NO 6.4941 VI 29.387

LOP 56.51 VP _8.433 GAP 6.94 AZP 83.61 TAL ZZ_.Z3 TAP 57.9_ RCA 103.67 APO 167.10 vZ 33.085

GP Z_.40 ZAL |46,69 ZAP 141._9 (TS 31.00 ZAC 119.40 (T( |60.|7 ZAC 97.33 CTC Z?d.43 CLP-146.30

0LA -Z.30 RAL 86.74 RA0 6366.6 VCL 13.095 PTH 2.39 VHP 6.108 OP_ 44.46 RAP 83.97 ECC 1.8Z48

L-| TIM( IN| LAT IN| LONG IN| RT A$C |NJ AZNTH IN| TEN[ PO CST TIM IN| Z LAT IN| 2 LONG

2371.77 -23.D5 51,69 325.16 106.92 1 51 18 1771.8 -20.31 43.94

SISS.5Z 2_,53 2_0.34 316.91 77._2 14 1 41 4558.3 Z3.53 ZZZ.Z4

Z|1_.83 -24.36 3E,ZO 314.7| |07.68 3 7 15 15|Z.8 -Z|.69 24o41

499_.49 _6,87 2]0,45 316.36 ?6.39 I_ |9 40 4291.3 24.73 202o)D

|_O6.89 -27.69 IS.113 313,_4 110.61 4 9 36 1306.9 -24.83 7,36

467].Z0 30,49 19_.33 3Z5.46 ?3.74 ]G 26 4] 4071.Z 27.96 164.26

_RB|T 0£TCRNINATION ACCURACY

ST 1334.9 SR 55.3 SS 493.7

CRT .8998 CRS -.6965 CSr -.9384

LSA 1413.0 NSA J63.0 $$A 4.6

(LI 1333.9 EL2 24.1 4Lr Z.13

oIrF(R(NTIAL CCRRCCTION$

T0(-1.4488 TRA-Z.4|79 TC3-1.19_Z BAU .6029

ROE -.0404 RRA -.|919 RC3 .0858 FAU ,0_159

FO[-|,|AZ4 FRA -,3315 FC5-J,06JJ 6SP 696J

B0C 1.4494 BRA Z.6Z4Z 8C3 1.1962 F5P -500

NI0-COURSI[ [X(CUTICI_ ACCURACY

SGT Z953,4 SGR 194.4 SG3 159.3

RRT .Z_7 _ -.1497 RTr .8486

$G8 296J.8 RZ3 -,4836 RI3 .6481

$61 2935.8 $62 187.9 THA .9?

Z219



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT[ NAY 28 1964 rLIGMT TIM( I1D.00 ARRIVAL 0AT[ $EP Z) 1964

_EL|O((NTRIC CON I_

RL |SJ.81 LAL -.OD

RP lOT.ST LAP -.97

RC 133.S97 GL -30.86

PLAN_T_ENTRIC CONIC

C$ 53.555 VHL 7,318

LNCH AZNTff LNCH T|M(

90.00 ! ST

90.00 IZ 3 32

100.00 3 14 SO

100.00 1_ 2_ Z6

110.00 4 Ii 5?

|lO.O0 14 44 49

DISVANC( 357.#09

LOL 246.?0 VL Z?.661 GAL -11.$8 AZL 97.96 HCA 1?Z.95 SNA

LOP $9.TZ VP $8.376 GAP ?,16 AZP 82.10 TAL 2Z6.59 TAP

GP 28.14 ZAL 141.79 ZAP 140.01 (rS 43.40 ZAE 125.27 (T[

134.66 ECC .2326Z JNC T.957J VJ 29.38T

39.55 RCA 103.31 APO 186.0] v2 35.098

155.87 ZAC 105.28 ETC 274.39 CLP-150.33

0LA -?.4Z RAL 90.39 RAO 6568.9 V(L J5.2Z6 PTH Z.42 VHP 6.540 OPA 5Z.27

L-J TIN( JNJ LAT IN| LCNG |NJ R7 ASC |NJ AZNTH |NJ T|N( PO C$T TIN

2227. S| -19.88 42.30 326.$Z 1|0.59 2 34 IJ 1627.5

5315.51 27.5? 242._0 332.14 63.29 l) 32 Z7 4735.5

|976.58 -21.Z2 Z3._0 5Z5.97 111.56 3 47 47 1376.6

5061.68 Z9.00 22Z.56 551.94 82.41 14 52 46 4461.7

1768.37 -24.81 7.37 524.32 JJ4.5| 4 44 45 1188.4

462Z.66 32.65 Z05.72 331.24 79.95 16 5 11 4222.7

DIFFERENTIAL CCItR(CTJCNS

TO(-I.8Z59 7RA-Z.7|96 TC3-1.1265 6AU .8099

RO( .0227 RRA -.246Z RC3 .|018 rAU .05451

FOE-|.Z543 rlA -.4969 FC5 -.86|2 SIP 9293

90£'1.8260 8RA 2.7307 BC3 1.1311 FSP -45|

NI0-CCURSE EXECUTION ACCURACY

$67 5061.5 If,# 245.5 $63 144.1

RRT .|g48 RRY -.5255 RTF .6564

9G8 307|.3 R23 -.S030 R13 .8557

SG! 3061.9 SG2 240.8 7HA ,90

RAP 86.51 [(C 1.8814

IN| Z LAT IN| Z LONG

-16.90 34.89

_6.38 234.45

-18.11 15.89

ZT.65 ZJ4.0Z

-ZI.3l 359.96

31.11 194.92

ORBIT DETERN|NATION ACCURACY

ST 1568.8 SR 61.1 S$ _9.3

CRT .1241CRS .I763 CST -.gSAl

LSA |657.9 NSA 169.7 SSA 2.6

ELI 1568.8 (LZ 60,7 ALF .26

LA_CH 0ATE NAY 28 1964 FL|_T TIN( JZ0.00 ARRIVAL OATE SEP 25 1964

N[LJCXENTRJC CC_IC O|STANC( 5_3.70|

RL 151.61 LAL -.00 LOt. 246.70 VL 27.566 GAL -11.06 AZL |0|°85 HCA ]76.15 ._a |53.94 (CO .29|49 1NC||.8484 YJ 29.387

RP |07.93 LAP *.79 LOP 62.94 vP _8.3J9 GAP 7._6 AZP 78.J8 TAL 224.93 TAP 41.09 RCA |02.94 APO 164.95 VZ 35.110

RC 135.615 GL -41.43 6P 44,8| ZAL |51.67 ZAP 129.91ET3 60.51ZAE 114,79 (TE 151.13 ZAC 121,76 ETC 2?5.62 CLP-154.32

PLAN(TOCENTRJ¢ CONIC

C3 70.439 VNL 8.593 OLA -18.04 RAL 93.35 RAO 6569.4 V(L |3.849 PTH 2.53 VHP 8.016 DPA 66.53 RAP 60.66 ECC 2.1592

LNCH AZNYH LN(H TIN( L-| T|N( ZNJ |AT |NJ LONG |NJ RT ASC IN| AZNTH IN| TIN( PO C$T 7|N IN| 2 LAT IN| Z LONG

_0.00 3 4J 2| ]927.Z3 -|1.72 24.05 333.16 |15.96 4 |5 29 1327.2 -8.1] 17.ZI

90.OO 10 42 42 S788.57 27.00 274.36 345.14 98.89 J2 19 51 S168.6 27.9_ 265.82

lO0.O0 4 52 I 1699.ZZ -J3.39 6.44 332.3| 116.99 5 Z0 20 1099.Z -9.67 559.63

100.O0 I| |4 44 5471.61 28.84 252.64 345.46 96.Z| 15 4_ 55 4671.B 29.69 244.14

|lO.O0 5 36 S4 1558.38 °17.65 353.38 329.92 i19.76 6 E 53 958.6 -15.56 548.66

|lO.O0 |3 46 ZO 3185.22 53.64 23|.60 346.|8 96.43 15 12 45 4585.2 34.17 ZZZ.60

OZF_(RENT|AL CCMR(CT|ONS N|0-COUR_N[ [K(CuT|ON ACCURACY Ot_SIT DETERN|NAT|ON ACCURACY

TOE-t.8469 TRA-2.9078 TC3 -.SlGi BAU .7725 $GT 3164.2 Sr.AI 364.2 9G3 109.6 97 2042.3 SR 116.5 $5 684.4

RO( .0667 RRA -.4939 RC3 .0835 FAU .03760 RRT .3761 RRr -,0687 RTF .8685 CRT -.J041 CRS .3J 32 CST -.9771

FOE-1.3981YRA -.43Z9 FC3 -.46£l 89P 9565 $68 5167.5 R25 -.46|0 RI3 .8961 LSA 2|43.5 MSA 177.4 $SA 1.!

CO( _.8477 8RA Z.9495 8C3 .8_03 FgP -344 9GI 3|67.6 9G2 555.8 THA Z.6_ EL| 2042.4 EL2 115.7 ALF ;79.66

L4UNCH DJT( NAf Z8 1964 FLJGNT T|N( 122.00 ARRIVAL 0ATE SEP _? |961

NELIOCENTRIC CONIC

RL I_1.41 LAL -.00

RP 107.90 LAP -.60

RC 138.021 GL -$6.05

PLANE TO¢(NTR|¢ CON|C

C5 5_4.97Z VNL 23._]

LNC_ AZNTN LNCN TIN|

63.06 s 3_s lZ

119.94 l! 5] 6

63.06 5 36 12

116.94 II 51 6

63.06 _ 36 12

J16.94 11 5| 6

0I$TANC[ 569.5|5

LOA. 248.70 VL 27.472 GAL -10.70 AZL 137.76 NCA 179.19 9NA

LOP 69.|S vP 58.263 GAP 7.54 AZP 42.Z5 7AL 225.19 TAP

GP 70.15 ZAL 105,23 ZAP 100.70 (79 151.64 ZAE 75.76 ET(

133.25 (CO .Z2980 |NC47.7556 V! 29.18T

42.56 RCA 102.63 APO 165.67 v2 35.123

221.52 ZAC 155.15 ETC 305.1Z CLP I23.13

OLA -38.50 RAL |16.50 RAO 65?2.5 V(L Z5,999 PTH 5.3? VHP 28.225 OPA 59.43

L-| T|N( JNJ LAT |NJ LONG IN| RT Age ;NJ AZNTN |NJ TIN( PO CST TIN

2114.51 1.21 46.06 24.75 128.Z6 6 11 26 1_14.5

957.30 1.25 317.01 2A.76 128.28 12 6 43 53T.3

Zl|4,SI I._l 46.06 Z4.75 128.26 6 11 26 15J4.5

937.30 1.23 317.01 Z4.76 1_6.29 12 6 43 537.3

2114.51 l.Zl 46.06 Z4.?5 126.28 6 11 26 1514.5

937.)0 1.23 517.0| 24.76 128.Z_ 12 6 4_ 337.5

OIFF(RENTIAL C(3_RECTION$

TO(-I.SI_l TRA |.J656 TO3 -.0189 8AU 1.0344

R0-JI.7957 RRA-z.g153 RC3 .1587 FAU-.O|184

_0(-2.2643 rRA -.269! re3 .0J65 89P 9554

80(11.9036 MA 3.1397 BC3 .1395 FgP -155

NIO-CCURS( (X(CuT|OI ACCURACY

9GT 541.| 9GR 3077.8 9G3 48.7

RRT .446| RRir ,9668 RTF .5652

SG8 3125.0 R25 -.J496 R1_ .9667

SGJ 3097.4 9G2 482.8 THA 85.40

RAP 5]9.85 (CC10.1285

IN| 2 LAT |NJ 2 LONG

6.15 40.J7

6.]7 3_1.12

8,15 40.17

6,1T $1t.l_

6.15 40.I?

6.17 311,12

CR_IT D(T[RNINATI_ ACCURACY

ST 407.6 SR 2882.0 99 1344.6

CRT .9346 CR$ -.9968 CST -.9509

LSA 3202.6 NSA JSZ.? SSA ,5

ELI 2907.1 (L2 143.? ALF 8Z.45

LAUNCH DATE _AY 26 1964 FLI&HT TIN( IZ4.D0 ARRIVAL DATE $(P 29 1964

H(LI(_ICENTRIC CONIC

RL 151.91 LAL -.DO

RP |O7.66 LAP -.41

RC 140.215 G_ 34.76

PLAN(TOC(NTRIC CONIC

C3 52.;9| VHL 7.224

LNCH AZNTff LNCH TIN[

56.90 14 44 26

143.10 0 9 54

36.90 14 44 26

145.10 0 9 5A

36.90 14 44 Z6

143.10 0 9 54

0[$TANC( 575.408

LOt. 2A6.70 VL 27,379 GAL -10.43 AZL 8I.ZO NCA |82.70 9NA

LOP 69.37 YP _,L_D? GAP 7.64 AZP 98o7_ TAL 22|.6_ T_P

GP -54.27 ZAL 136.57 ZAP 125.52 (T$ 298,56 ZA( 115.04 (TE

132.57 ECC .22961 INC 8.?989 V] 29.367

44.31 RCA 102.13 APO 163.0| v2 35.134

_14.2? ZAC 22.99 ETC 277.69 CLP-161.00

OcA 58.09 R_L 97.12 RAO 6568.9 VEL J3.l 74 PTN Z.4l VHP 9.62| OPA -30.01

L-Z T|N[ |NJ LAT IN| LONG _NJ RT AgC |NJ AZNTH _NJ TIN( PC) CgT TiN

4598.02 -24.18 224.41 350.90 35.41 16 | 4 3998.0

Z932.22 -24.|? 9t0._ 350.89 35.40 0 59 ? _3_2.2

45_,02 -24.|6 224.41 350.90 35.4| 16 I 4 5996.0

2952.ZZ -24.|7 90.50 350.89 35.40 0 59 ? 2552.Z

4596.02 -24.18 2ZA.4] 350.90 55.41 J6 I 4 3999.0

2952.22 -24.17 90.50 350._9 35.40 0 59 ? 2352.Z

01Fr(R(NT_AL ¢G_RI[CTJON9

TO( 2,4?27 TRA-J.41D9 TC3-|.EI_5 8AU ,6634

ROE .2477 RRA .| 384 RC3 -.23_5 FAU .0_4J

FOE .7574 FRA -.1663 FC5 -,5045 BSP J0_96

60( Z,495| 8RA |.4177 8C3 1.2575 FgP *Z79

N/0oCOURS£ (XI[CuT[ON _(CURACY

9GT 3578.1 9C-R 441.1 $63 84.4

RRT .3593 _ ,72J7 RTF .9049

SG8 34D6.6 R23 .4|97 R|3 .9075

96| 558|,6 9GZ 411.Z THA Z.73

RAP 9|.97 ECC |.8589

|NJ 2 LAT IN| Z L(_qG

-30.61 219.45

-30.59 85.54

-30,61 219,45

-30.59 8_.54

-30.61 ZJ9.45

-30,59 85.54

C_SJ_ 0(T(RNINATION ACCURAC_

ST 2062,0 9R _06.3 95 514,0

CRT .8137 CRS -.9086 CST -.962!

LSA 2|29.8 NSA 150.7 SSA .8

ELI Z068.9 EL| IJ9.8 ALF 4.6?

2Z50



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964_

LAUNCH OAT{ M4Y 28 1964 OCT I 1966

HEL[C_ENTR[C CONIC OISTANCE $81.166

Rk l_J.6l LAL -.00 LC_ Z46.70 VL Z7.Z86 GAL -10.08 AZL 87.81 HCA 185.90 SNA 15J._1 ECC .22864 vJ 29.387

RP IO7.62 L4P -.ZZ LOP 72.59 VP 38,152 GAP 8.04 AZP 92,16 TAL 219.09 TAP 45.78 RCA 101.75 v| )S.146

RC 14Z.394 GL 10.19 GP -31.08 ZAL 151.64 ZAP 141.§4 ITS 314.31 ZA[ 1Z6.95 ETE ZO$.Z9 Z4C 46.09 CLP-15S.II

PLANI[TOCENTR]( CONIC

C$ 33.160 VHL S.788 0LA 33.59 RAL 93.91RAO 6568.3 V[L 12.431PTH Z.Z5 VHP 7.077 DPA -6.63 RAP 97.17 ECC 1.5457

LNCH AZNTH LNCH TIN| L-| TIN( |NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ ?|ME F_CST TIN |NJ Z LAT IN| Z LO_IG

71.11 18 48 42 4118.86 -Jg.Z? 176.28 351.16 61.94 17 58 1J 3515.9 -Z2.87 169.03

108.88 11 35 Z $Z06.18 -19.16 108.54 331.15 61.93 Z| ZB 18 1606.Z -Z2.86 101.)0

71.12 18 49 4Z 4115.86 -19.17 176.Z8 33Z.16 61.94 17 58 18 3515.9 -22,87 169.05

;08.88 11 35 Z 3108.18 -19.Z6 108.54 33Z.15 81.93 2Z 28 28 2606.2 -21.86 101.30

110.00 ZE 30 Z )037.90 -Z4.10 98.06 334.75 64.99 23 ZO 40 2457.9 -Z?.Z? 90.32

110.00 ZD 53 53 5531.14 -14.57 115.54 329.36 58.73 Zl 49 Z5 2732,1 -18.60 108.75

rLJGHT TI_: 126.00 ARRIVAL OAT[

INC Z.171_

4P@ 162.07

£TC ZTZ.$O

ofrr[RENrIAL CC_RECTION8 NIO-COU_SE £XlECur|c_ JCCuRACr oRB1r 0E rER_i_ArION ACCURAcr

TOE .6395 TRA-Z.OIZ? TC3-Z.0877 8AU .9378 SGT 3459.Z SGR 407,8 $65 130.8 SI 964,5 SR 110.5 SS 171.3

ROE .1104 RRA -.01_? RC3 -.3408 FAU .04845 RRT .7461 NtRIr .9807 RTf .8469 CRT .6964 CRS -.9514 CST -.8785

_0£ .Z609 fRA -,Z6rO rC3-1.1650 86@ 1055Z SG6 5483.2 R25 .5179 RI3 .8505 LSA 9?9.4 NS4 liZ.Z SSA 6.5

60E .8490 8NA 2.0128 8C3 Z.1153 rSP -412 SGI 347Z.6 $GZ 2?0.5 ?HA 5.06 ELI 967.6 EL| 79.1 4LF 4._9

LAUNCH O&TE NAY Z8 1964 _LZGHT Tll4E 1Z8.00 ARRIVAL 0ATE OCT $ 1964

HELIOCENTRIC CONIC 0ISTANC[ _16.94Z

RL 151.61 LAL -.00 LOt. 146.70 VL 27.197 GAL -9.73 AZL 89.80 HCA 189.|1 SMA 131.Z7 [CC .ZZ786 |NC .ZOZ9 vl 29._87

RP 107.79 LAP -.05 LOP 75,81 YP 38.05HI GAP 8.Z3 AZP 90.115 TAL ZiS,JT TAP 47,28 RCA 101.36 APO 161.J8 v| 35.157

NC 144.559 GL .99 GP -Z0.94 ZAL 152,16 ZAP 148.86 [TS 324.0Z ZAE 130.60 [TE 197.71 ZAC _6.30 ETC Z?1.35 CLP-156.41

PLANE7OC{NTR|C C(_IIC

C3 _10,561 VHL 5,528 OLA 24.35 RAL 94.96 RAO 65611.Z VEL 12.326 PTH Z.Z2 YHP 6,616 DPA 3.50 RAP 99.96 ECC 1.5030

LNCH AZI4TH LNCH T|I_ L-; TIM( IN| LAY IN| LONG IN| RT ASC ]NJ AZMTH IN| TIME PO C$T TIM JNJ 2 LAT IN| Z LO_IG

90.00 Zl Z? 38 3205.45 -26,01 111.|2 331.88 78.41 ZZ Zl 5 2605.4 -27.55 IO2.71

_.00 J? 5 33 4075,3J -3.97 J85.03 3Z4.71 61.94 18 13 28 )475.5 -?.69 158.33

I00.00 Z_ 9 44 1878._8 -28.32 8?.40 353.37 80,02 25 57 40 2176.5 -29.41 78.77

100.00 18 6 8 3879.9| -l.gZ 149.5Z $Z3.57 60.16 19 10 48 32?9.9 -5.87 14Z.97

IJO,OO I 2 24 2536. J0 -33.$8 62.4_ 334.16 83.80 I 44 40 1956.1 -34.17 5_,Z4

110.00 18 33 53 3792.86 2.68 140.06 5Z0.71 $5.9l 19 57 6 3192.9 -I.81 133.86

O|rFERENTIAL CCIQRECTION$

70£ .J576 TRA-Z.J637 T(3-2.33Z6 8AU .9606

ROE .0650 RRA -.0448 NC5 -.Z_50 FAU .05Z91

FOE .0014 FRA -.1645 rC3-1.4993 85P 10982

80E .1522 8RA Z.1641 eC3 Z,3512 rSP -456

M|0-COU_$[ EXECUTION ACCuRAC_ ORB|T DETERMINATION ACCURACY

SGT 3568.0 SGR 336,_ $G3 145.6 ST 756.1 SR 69.7 $S 58.9

RRT .8116 RRIr .9?97 RTF .8544 CRT .4095 CR$ -.1714 C$T -.9074

$68 558_.9 RZ3 .514_ RI3 .8366 LSA 75_.5 N$A 64.0 SSA 23.7

$GI 357g._ SG2 196._ rHA 4.39 ELI 756.6 ELZ 63.6 4LF Z.18

LAUNCH 0ATE NAY 28 1964

_£LIOCCNTR_C CONIC

RL 151.61 LAL -.00

RP 107.76 LAP .16

RC 146.70_ GL -J.6_

PLAN[YOCENTRIC CONIC

C3 _9.159 VHL 5.409

LNC_ AZNTN LNCH TIM_

90.00 Z_ 35 49

90.00 16 8 51

100,00 0 15 Z?

100.00 J? 17 )0

110.00 I 48 19

|10,00 17 5_ 8

fLIGHT TINE 130.00 4RRJVAL OATE O(T 5 1964

01574_E 3_Z.716

LOt. Z46.70 VL Z?.108 GAL -9.58 AZL 90.74 HC4 19Z.$4 SN4 130.64 ECC .ZZ715 INC .74Z4 Vl Z9.387

LOP 79.04 VP 38.044 GAP 8.46 AZP 89.Z? TAL 216.43 TAP 48.77 RC4 100.95 _PO 160.35 vZ 55.168

GP -15.59 ZAL 150.49 ZAP 152.67 Ers 330.48 ZAE 151.79 ErE 193.15 ZAC 61.75 ETC Z?O.?I CLP-157.26

0LA 19.63 RAL 96._6 RA0 6568.Z VEL 1Z.275 PTH Z.Zl VHP 6.508 0PA 8.79

L-| TIN I| IN| LAT |NJ LONG |NJ RT ASC _NJ AZMTH _NJ _|NE PC) CS_ TIN

2969.99 -Z8.13 94.Z5 33Z.11 86.59 _3 25 19 _370.0

4289.15 _.91 176.96 3Z3.Z4 61.82 17 20 0 3689.1

Z667.85 -2_.83 7Z.I1 33Z.20 87.91 0 5? 55 2067.8

4066,54 4.40 159,77 512.41 60.40 18 25 16 _466.5

2371.05 -54.16 49.60 33Z.23 91.37 Z 27 50 1771.0

3936.09 8.10 147.61 310.14 56.68 19 4 44 3536.1

RAP 10Z,$5 ECC 1.4815

IN| Z LAY _NJ Z LONG

-28._0 88.59

-.80 170,33

-29.80 65.$!

.43 153.14

-33.59 40o_]

3.66 141,35

DJFFERENTJAL CCMR[CTJONS

TOE -.1014 TRA-Z.2148 TC3-Z,4870 8AU .9783

ROE .0618 RRA -.0561RC3 -.2633 FAU .05340

FOE -,]41J FRA -.2_2 FC3-J.5800 8SP IJZ_

80£ .1197 8RA Z.Z155 BC5 2.5009 _SP -469

_JO-C(3U_S_ EXECUTION ACCuRACr ORBIT OETERM|NAT|C_I ACCURACY

$GT 3668.0 SGR 199.0 5G3 150.1 ST ?59.4 SR 68.7 S5 99.B

RRT .8356 RRF .9514 RTF .8_96 CRT .1481CRS .6418 CST -.5986

SG8 )_80oZ R23 .4674 R|3 .8310 LSA 761,8 N$A 102,8 $$A 20.4

$G| )676.5 SG2 16_._ THA 5,90 ELI 759.4 [LZ 68.0 ALF .77

LAUNCH DATE NAy Z_t 1_64 lrLJ_447 T_N[ J32.D0 ARRIVAL DAYE OCI 7 J964

H[LJOCENTRIC CONIC

RL 15].81 LAL -.OO

RP 107.7Z LAP .35

RC 148.845 G_ -6.57

PLA_7OCENTR|C CONIC

C_ 18,156 VHL 5.)06

LNCH AZMTH LI_H TII_

RO.O0 13 11 32

90.00 15 43 31

100.00 0 47 15

IO0.O0 16 55 44

110.00 _ 18 21

110.00 17 43 ?

o[_rER(NrIAL CORRECTION8

TD_ -.1497 TRA-Z._Z84 TC3-Z.8565 BAU .99/_

ROE .0706 RRA -.0607 RC3 -.1468 _AU .05_81

_0£ -.ZZT? YRA -.Z076 rC3-l.61?? 8SP 11635

80[ .1594 8RA 2.2Z9Z 8C3 Z.648| FSp -474

0|STAK[ 398.486

LOL _46.70 VL Z?.O_O GAL -9.0| AZL 8|._10 NCJ 195.57 $_A |30.03 ECC ._2678 |NC 1.302_ vJ 29.387

LOP 82.Z7 vP 37.991 GAP 8.66 AZP 88.74 TAL 214.6_ TAP 50.26 RCA 100.54 APO 159.5Z vZ 35.178

GP -12.55 ZAL 148,49 ZAP 155.13 ETS 334.88 ZA{ 131.ZZ [TE 1510.28 ZAC 65,08 ETC 170.13 CLP-IS6.Z4

OLA 16.67 RAL 97.87 RA0 65(141.1 VI[L |Z.ZZ_ PTH Z.ZO VHP 6.50_ OPA 11,95 RAP 104.71 ECC 1.4634

L-| TIM( IN| LAT IN| LONG |NJ RT A$C |NJ AZMTH IN| T[ME PC) EST T|N IN| Z LAT IN| Z LONG

2844.54 -28.18 83,0_ 53|.6Z 91,|8 _23 5_ 56 2244.5 -27.83 76.44

439S,40 6.)0 181,91 313.46 61,34 |6 57 6 5?95.4 2.55 176.Z5

2551.76 *29.80 63.49 _3|.S6 91,45 I 29 4? 1951.8 -29.14 54,74

4163,41 ?.83 165.15 312.74 61,01 |8 5 8 356_.4 3,71 158,56

1271,94 -33.?4 41.98 331.13 95,8? Z 54 15 1671.9 -32.56 31.94

4015.00 I|,0Z ]51.85 3Z0.70 5?,44 18 50 2 3415.0 6.6S 145.48

NiO-COUR$1[ £_[CUTION ACCuRACr ORB|r OCr£RXZNArZON _CCuR4Cr

SGT _76_.? 8GR 18] ,_ $G_ 151.Z ST 804.7 SR 79,) SS 146.5

RRT .8340 RRF ,9081RTF .8173 CRT -.0691 CRS .8165 CST -.5884

$68 3780.Z RZ3 .3951 RI3 .gZg3 LSA 809.4 NSA 140,7 SSA 18.1

SG| 3???,0 $62 154.8 THA _.57 ILl 804.7 EL2 79,1 ALr 179,6J

ZZ3|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0ATE NAY 28 1964 fLiGHT T|N[ 134.00 ARRIVAL OAT[ OCT 9 1964

NELI C,(ENTRIC CONIC

RL 15J.61 LAL -.00

RP 107.69 LAP .54

RC z50.964 GL -8.60

PLAN[TOC£NTR[C CCdN1C

C3 27.091 VNL 5.Z09

LNCN AZMTH LNCH TIM[

90.00 Z3 38 43

90.00 15 30 ZO

100.00 1 11 48

100.00 16 43 52

110,00 2 3? Z8

llOoO0 l? 54 41

01FFER{NTIAL CORR[CTI(_IS

rOE -.5487 TRA-Z.Zl60 TC5-Z.1690 BAU 1,0138

ROE .O834 RRA -.06Jl RC3 -.Z392 FAU .05J 20

rOE -.2814 FRA -.1705 rC3-l.636Z BSP 11899

BDE ,3585 BRA 2.2169 8C3 2.7992 FSP -468

0ISTANCE 404.Z52

LOt. Z46.70 VL Z6.933 GAL -8.64 AZL 91.67 HCA 198.80 SNA 129.43 ECC .22645 ]NC 1.6738 vl 29.387

LOP 85,49 VP 37.939 GAP 9.86 AZP 88,4Z TAL 21Z.93 TAP 51.74 RCA 100.1Z APO IS8,75 vZ 55,188

GP -|0.18 ZAL 146.45 ZAP 156.98 [?S 337.9? ZAE 13Z.3? [TE 188.55 Z4C 67.56 ETC 369.57 CLP-J59.24

OcA 14.54 RAL 99.46 RA0 6568.J VEL 12.185 PTH Z.19 VHP 6.535 OPA 13.98 RAP 10T.08 [CC 1.4459

L_] T|N( JNJ LAT |NJ LONG |NJ RT A$C INJ AZNTH INJ T|N[ PC, CST TIN ]NJ Z LATINJ Z LONG

Z757.9Z -28.01 T8.76 331.50 94.34 24 24 41 2157.9 -Z7.11 70.Z|

4462.8Z 8.AZ 186.75 3Z4.18 6Z.96 16 44 43 3862.8 4.71 180.03

2470,45 -29.41 57.48 331.36 95.59 I 52 58 1870.4 -28.33 48.84

4Z23.53 9.66 168.64 3Z3.52 61.37 17 54 18 3625.5 5.79 161.99

Z202.36 -33.|I 36.56 330.81 99.08 3 14 11 1602.4 -31,51 Z?.?O

4066.38 12.89 IS4.66 3Z1.6! 58.06 18 42 27 3466.4 e.se 148.zi

NI0-C(_)RS[ [XI[CUTJCIN ACCURACY C_RSJT 0[T[RN[NATJON ACCURACY

SGT 3863.6 SGR 274.3 SG3 150,5 ST 852.4 SR 94.4 SS 180.5

RRT .8140 RRF .8361RTF .8Z50 CRY -.Z339 CR$ .890Z CST -.6149

SG8 3813.4 RZ3 .3157 R|3 .8258 L$A 860.1NSA 167.0 SSA I?.7

SG| 3870.1 SGZ 159.1 TNA 3.31 [LJ 852.? [L2 91,8 ALF 178.50

LAUNCH OAT[ NAY 28 1964 FLIGHT TIN( 136.00 ARRIVAL OA T[ O(T 11 1964

N[L]OCENTRJC CCIMIC

RL 151.61 LAL -.00

RP 107.67 LAP .73

RC 153.069 GL -10.|5

PLAN_ETOC[NTRJC CONJC

C3 2_,042 VffL 3.103

LNCH AZNTH LN(H TJM[

90,00 0 4 3

90,00 15 Z| 14

100.00 I 32 3

JO0.O0 16 36 59

110.00 Z 55 18

I10.00 17 30 9

OISTAI_E AI0.01Z

LOL Z48.?0 VL Z6.847 GAL -8.26 AZL 91.94 HCA 202.04 SMA I28.86 ECC .22628 INC 1.9397 vl 29.387

LOP 88,72 VP 37.886 GAP 9.0? AZP 88.Z0 TAL 211.17 TAP 53.20 RC4 99.?0 4PO 158.01 V2 35,198

6P -8.65 ZAL |44.39 ZAP 158._0 ITS 340.19 ZA[ 13Z.42 [T[ 186.99 ZAC 69.05 [TC 269.01 CLP-160.24

OLA IZ.8? RAL 101.13 RAO 6368.1VEL IZ.14Z PTH |.IS VHP 6.569 0PA 15.34

L-J T|M[ JNJ LAY |NJ LONG |NJ RT ASC 1NJ AZNTH JNJ TIM| PO CST TIN

Z889.90 -27.56 73.83 331,66 96.77 0 48 53 2089.9

4911.23 9.91 189.93 3Z5.13 63.34 16 3? 85 3911.3

2406.08 -28.89 52.76 331.46 98.02 2 ]Z 9 1806.1

4Z10,30 11°|0 171.18 324°50 6Z.07 17 48 5 3610.5

2145._O -38.43 5E,Z8 330.76 101.46 3 31 4 1549.6

4103.94 14.ZZ 156.72 322.69 $8._8 18 38 33 3505.5

OIrr[R[NT|AL CORRECTION|

T0£ -,4264 TRA-2.1900 TC3-2.9556 6AU 1.03Z3

ROE °0968 RRA -.0995 RC3 -.Z379 rAu ,04971

FOE -,3209 FRA -.1350 FC)-|.63Z4 BSP 12Z26

80{ ,4375 8RA 2.1908 8C3 2.965Z rsP -467

NIO-COURSE EXI[CuTZON ACCURACY

SGT 3961.1 SC,,_ 274,? SG3 149.6

RR_ .7836 RRF .80lZ RTF .8241

SG8 39?0.6 R23 ,2482 RI3 .8246

SGJ 3966.9 SG2 J70.4 ?HA 3,12

RAP 109.48 ECC 1.42_6

IN] 2 L4T IN] Z LONG

-26.34 6S.58

6.25 182.76

-27.48 44.24

?.26 164.48

-30.51 25.59

9.95 150.21

ORbiT O[TERMZNAT|ON ACCURACY

ST 900.0 SR 110.9 SS 206.6

CRT -.3599 CR5 .9306 C|T -.6454

LS4 91].2 NS4 167.2 SSA 17.9

ELI 900.9 [L2 J03.4 ALF 177.45

LAUNCH 04TE NAY 28 1964 FLIGHT TJI_N[ 138.00 ARRJVAL C4TE OCT 13 1964

N[LICNECNTR[C CONIC

RL 151.61 LAL -.00

RP 107.64 LAP .91

RC 155.158 GL -11.42

PLANCT(X(NTRIC CONIC

C5 25.011 VHL 5.001

LNCN AZNTH LNCH Tl_q[

90.00 0 23 1

90.00 15 17 15

100.00 I 50 9

]00.00 J6 3Z 47

110.00 3 l| 28

110.00 17 27 56

016T4NC[ 415.765

LOt. 246.?0 VL 26.763 GAL -7.68 AZL 92.14 NC4 205.2? SNA IZ8.29 CCC .2_6Z7 INC 2.1404 VI 29.38?

LOP 91.96 VP 57.835 GAP g.z? AZP 86.06 TAL 209.39 TAP 54.67 RCA 99.26 APO IS?.SZ v2 35._06

GP -7.50 ZAL 14Z.30 Z4P 159.8Z [T$ 341.81ZA[ 132.42 ET[ 165.99 ZAC 70.53 [TC 268.45 CLP-161.21

OLA 11.45 RAL 102,86 RA0 6568.D VEL 12.099 PYH Z.]? VNP 6.653 0PA 16.27 RAP 111.91 [CC 1,4116

L-I T|NI[ IN] LAT IN] LON_ ]NJ RT ASC IN] AZNTH |NJ 11N[ PO C|T TIN IN] 2 LAT IN] Z LOqG

Z632.00 -27.03 69.68 332.02 98.76 1 6 55 2032.0 -25.54 61._3

4949.Z0 11.06 191.?Z 326.23 63.77 16 33 2 3949.2 7.45 184.90

2351.02 -28.31 48.77 331,78 100.04 2 29 20 175|.0 -26.65 40.37

4505.42 JZ.21 173.2_ 32_.63 62.50 17 44 32 370_.4 6.44 166.45

Z096.53 -3|.70 28.63 330.96 103.51 3 46 25 1496.5 -29.52 20.10

4132.67 15.24 158.35 3Z3.88 59.03 18 36 49 3_32.? 11,O3 151.78

OIFFERENTIAL CO_PR[CTION$

TOE -,4897 TRA-Z.1509 1C3-3.1329 B4U 1.0506

RO( ,110J RRA -.0554 RC3 -.Z406 FAU .048|Z

FOE -°549j FRA -.0991 FC3-1.6655 86P 12549

BO[ .5020 8RA 2.151Z 8C3 3.1421 F|P -464

N|D-COURS[ Ex[CUT|ON ACCUR4CY ORBIT O[ TERNIN4TION ACCURACY

|GT 4056.2 6GR 2?9.4 SG3 148.4 ST 944.6 SR 127.9 SS 232.6

RRT .7468 RRI r ,7462 RTF .8215 CRT -.4591CRS .9555 CST -.6681

SGtB 4065.8 R23 .1954 R|3 .8240 L6A 959.8 NSA 203.1 SSA 18.5

$G1 4081.6 SG2 185.5 THA 2.99 ELI 946.5 EL2 113.4 ALF 176,39

LAUNCH OAT[ NAY 28 1964 FLIGHT fINE 140.00 ARRIVAL OAT[ OC! 15 1964

NELIOCENTRJC CONIC OISTANCE 421.912

RL 151.61 LAL -.00 LOt. 246.70 VL 28.679 GAL -7.48 AZL 92.30 HCA 206.5J SPAA 127.74 [CC .2_641 INC 2.2983 vl 29.58?

RP 107.8| LAP 1.J0 LOP 95.19 VP 37.784 GAP 9.48 AZP 87.98 TAL 207.6| TAP 56.12 RCA 98.82 APO 156.67 v2 55.215

RC 137.232 GL -IZ.50 6P -6.6Z ZAL 140.]8 ZAP |6].01 [TS 343._ ZA[ J32.41 [T[ 185.23 ZAC 71.39 [TC 267.89 CLP-162.17

PLA_TOC[N?RIC CON|C

C3 24.00? VNL 4.900 OLA 10.]8 RAL |04.?J RA0 63M.0 V[L

LNCN 4ZNTN LKH TIN| L'| TIN| IN] LAT

• 0.00 0 40 44 2580.02 -28.43

90.00 IS 14 9 4681.05 |Z.0|

100,00 Z ? 7 Z_0|.40 -27.66

100.00 16 30 Z? A354.90 13.14

110,00 3 Z6 50 LJ1[)91.98 -_10.99

110.OO |? 2T |4 4|S?.08 |6.09

OXFF[RENT|AL COIR[CT|ON.q

TOE -.547_ TflA-E._O|_ TC_-3.32_0 _Au 1.0_|

RO[ ,IZE6 RRA -.050_ RC3 -.246_ FAU ,04_39

FOE -,3729 FRA -.0653 FC_o|.e_02 BSP 12922

BOE .5608 MA 2.1019 8(3 3.334J F|P -465

J2.0_8 PTH 2.16 VHP 6,725 OPA 16.90 R4P 114.36 CCC J.395J

|NJ LONG |NJ RT ASC |NJ AZMTH [NJ T|N[ PO CST TIN |NJ 2 LATINJ _ LOeAG

69._ 332.55 100,54 ] 23 44 1960.0 -24.71 57.75

|9_o_? 327.45 64.16 |6 30 30 3981.0 8,44 186.?Z

45.23 33Z.28 101.80 2 4_ 29 J701.4 -25.?6 36.94

174.90 $26.87 62,9! I? 42 42 5734.g g.40 168.11

25._ 33J.37 105.30 4 I 2 14_Z.0 -28,54 17.0j

|$9.73 325.19 $9,43 IB 36 3| 3557.1 11.92 153.11

MJ0-¢(X/R$[ £1_CUTJON ACCURAC_ _IT OETERNINAT|ON ACCURACY

SGT 4134.4 $CA 286,9 $G3 147.3 ST 989.9 6R 144.6 S$ 255.4

RRT .?0?8 RRF .6938 RTF .824J CR? -,5420 CRS ,9712 CST -.69ZS

|GB 4|64,3 R23 .|346 R|3 .8245 LSA 1009.6 NSA 215.? $$4 IB.8

|GJ 4|_9,4 $G2 202,S THA 2.80 ELI 993.1 EL2 IZJ.I ALF 175.40

2232



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 1964J

LAUNCH OAf[ NAY Z8 1964 FLIGHT TIN£ 14?.DO ARRIVAL CAT[ OCT 17 1964

MELIOCENTRJC CCeAJC

RL ]51.6| LAL -.DO

RP ]02.59 LAP J.ZB

RC 159.290 GL -J3.46

PLANE TC_ENTRJ( CONIC

C3 23.038 VHL A.800

LMCH AZMTH LMCH YJN1E

90.00 D 51 52

90.00 15 12 75

]DO.DO Z ?3 37

JDD.DD I6 29 Z?

JJD.DD 3 4J 9?

JJO.DD 17 Z? 36

01FF(REMTIAL ¢_R£C?]C_S

TOE -.6083 TRA-Z.0463 TC3-3.5364 6AU 1.09Z0

ROE ,J337 RRA -,0441 R(3 °,2544 FAU .04522

FOE -,3970 FRA -.0363 F(3-1.70|1 88P J3412

BO[ ,619# 8RA 2,046# BC3 3.5456 FSP -475

0ISTANCE 427.251

LOt. 246.?0 VL 26.596 GAL -?.07 AZL 92,45 HCA 211.75 SNA J27.2J £CC .22672 JNC 2,4264 V] ?9,587

LOP 98,43 vP 32.733 GAP 9.68 AZP 87,94 TAL 205.82 TAP 57.52 RCA 98.37 APO 156.05 V? 35.22?

CP -5,93 ZAL 137.96 2AP |6Z.J? EYS 343.8? ZAE 132.40 EYE 164.64 24¢ 72.29 [TC 26?,33 CLP-163.|0

DLA 9.01RAL 106.64 RAO 6567.9 V[L 12.012 PTH 2,14 VHP 6.B03 CP4 J?.3J RAP 116.83 ECC 1.3291

L-| TJM_ INJ LAT INJ LONG INJ R? ASC INJ AZN?_ |NJ T|NE PC) CST 11M IMJ 2 LAT JNJ 2 LONG

2531,58 -25.79 62.59 333.25 J02.|3 J 40 4 1931.6 -23.86 54.45

4609.33 _2.85 195.24 328,79 64.35 J6 29 14 4009.4 9.31 188.34

Z255.05 -26.98 41.95 332.94 J03.39 3 ] 12 J655.D -24.87 33.29

4)6J.12 13.94 176.43 328.24 6_,29 17 42 3 3261.1 10.25 ]69,59

ZOlO. 15 -30.I6 22.38 331.96 10(_.91 4 J5 22 J410.2 -22.55 J4.16

4178.78 16,84 160.97 326.6J 5_.80 I8 3? J3 35?8.8 lA.?O ]54.30

MJO-CCtJR$E ExECutiON A_:CuRACv ,..._RSIT _I£RMINATION ACCURACY

$GT 4261.9 $GR 296.5 SG3 |47.0 ST 1040.6 SR 160.5 S$ 280.1

RRY .6690 RRF ,6453 RT¥ ,8269 CRT -.6147 CR$ .9809 CST -.??OJ

$68 4222.2 R23 .1219 R13 .8822 LSA 1065.7 N$A ?25.8 $54 19,3

5&1 4266,5 8G2 ZZO,Z THA 2,6? [L| 1045,4 EL? 126,1 ALF 174,50

LAUNCH DATE MAY 28 1964 YLIC,,H? TII_ 144.00 ARR|VAL DAlE _T 19 1964

HELJC_EN?RIC CONIC

RL 191.61 LAL -,00

RP ]07,57 LAP 1,45

RC ]61,3_3 GL -14,33

PLAt_.T(_N?R_C CON](

C) _Z,I07 YHL 4._0_

LM(H 4ZM?H LNCH TJH_

90.00 J J4 53

90.00 J5 11 38

100.00 2 40 J

ADO.DO 18 79 II

liD.DO 3 56 56

liD.DO 17 28 46

DISTANCE 432.98?

LC¢ 248.70 VL 26.512 GAL -6.66 4ZC 92.53 ttEA 214.99 SMA 126,69 [CO .22218

LOP JOJ,6? vP 37,683 GAP 9,89 AZP 87,92 1AL 204.02 TAP 59,01 RCA 97,9!

GP -5.36 ZAL I)5,62 ZAP 163.16 IT3 344,49 ZA[ ]3_,40 [T_ 184,16 ZAC ?5.07

OLA 7,88 RAL |U8,68 RAO 6567,9 V[L 11.979 PTH 2,13 VHP 6,88_ 0PA 12.53

L-I T]/4[ JNJ LAY IN] LONG ]NJ RT ASC JNJ AZNTH _NJ TIM_ P_CST TIN

2485, J7 -25.08 59.18 334.I0 I01.59 ] 56 18 1885._

46_5.75 I3.61 J96.79 330.Z7 64.93 16 28 54 4035.7

22|0,56 -28,24 38,89 333,7? 104.86 3 16 52 1610.6

4385.58 14.69 177.87 529.73 63.67 J? 42 17 3?85.6

I969.87 -29.33 19.54 33Z,73 108.41 4 _9 46 1369.9

4199.04 |7.53 162.1J 328,15 60.17 18 38 45 3599.0

D]¥FERENTIAL CCRRECTION$

roe -.6226 ?RA-I,94Z; FC3-3,8898 8AU 1,0932

ROE .1468 RRA -,0339 RC3 -,2_86 FAU .04239

rOE -.3834 FR4 .026! FC3-1.6602 88P 12924

8OE .6397 8RA 1.9424 8C3 3.6988 FSP -418

HIO-COURSE EXECUTION ACCuRAC?

5Gr 4_80.5 SG_ 304.6 $G3 140,9

RRT .6194 RRF ._926 Rrr ,8161

568 4291.4 R23 .|089 R13 .8164

SGJ 4284,? $GZ 2J8.9 THA 2,_3

[NC 2.5331 vl 29.387

APO 135,47 VZ 35.229

£TC 266.76 CLP-164.01

RAP 119,32 £CC |.3658

ZMJ _ LAT IMJ Z LONG

-2_,96 51.34

10.12 ]89,86

-_3.94 30.81

11.03 170.98

-26.53 11.42

13.43 155.4_

0t_SJ? O£TERN_NAr|ON ACCURACr

ST I048,9 SR 179.3 $5 280.8

CRY -.6693 CRS .9890 CST -,?155

LSA 1026,0 NSA 250.5 SSA Z0.5

ELI 1055.9 EL? 152.3 ALF |r3,37

LAUMCH DArE NAY ZB 1964 FLIGHT TIME 146.00 ARRIVAL DATE OCT 21 1964

HELIOCENTRIC CONIC

RL 131.61 LAL -,00

RP 102.55 LAP ].62

RC 163._39 GL -13.14

PLANE TOCENTRIC C_IC

C3 Z].?3O VHL 4.608

LNCH AZMTM LNCH TIN[

90.00 1 32 1

90.00 15 11 35

100.00 Z 56 33

]O0.O0 16 29 4Z

liD,DO 4 12 13

IlO.O0 17 30 34

0|STANCE 458.711

LOt. 246.70 VL 26.438 GAL -6.Z3 AZL 97.6Z MCA Z16.24 SNA 1Z6.18 [CC .Z?283

LOP 104.91 VP 37.633 GAP 10.10 AZP 87.94 TAL ZOZ.21 TAP 60.45 RCA 97.44

GP -4.90 ?AL ]35.?8 ZAP 164.14 ITS 344.90 ZAE 132.40 [TE 163.78 ZAC 73.78

0LA 6.77 RAL 110.82 RAO 6_67.9 VEL 1|.942 PTH 2.15 VHP 6.971 DPA 17.6Z

L-I TJM_ |NJ LAT IN] LONG JNJ RT AS( IN] AZMTH IN] TIME PO CST TIM

2440.0_ -24.32 56.29 335.12 104.96 2 12 41 1840.0

4661.31 14,54 198.31 _31,88 65.32 16 29 17 4061.5

218?.22 -Z5.45 35.88 334.77 J06.24 3 32 42 1567.5

4409,32 ]5,40 179,22 351,36 64.06 17 43 11 3809.3

1930,58 -28.45 16.81 333.67 109,80 4 44 73 1330.6

4218,78 18,20 163,28 329.85 60.55 18 40 52 3618,.B

0IFFER[NTIAL CC]_RECTION$

T0[ -.6791 TRA-|.8670 TC3-3.920_ BAU 1.1153

ROE .1356 RRA -.0252 RC3 -,2688 FAU .04113

r0E -.4032 FRA .0339 FC3-1.6774 85P 13478

80E .6967 8RA 1,8672 BC3 3,9297 FSP -430

NIO-COURSE EXECUTION ACCURACY

SG? 4585.3 SGR 315.9 SG3 140.6

RRT ,5822 RRF ,5509 RTF .8201

SG8 4596.? R23 .0882 R|3 .8203

$G1 4389,Z SG2 256,6 THA 2.41

INC 2.6Z39 Vl 29.387

APO 154,95 v? 35.Z35

ETC ?66.Z0 CLP-J64.90

RAP 121.63 Ccc 1.3494

INJ Z LAT IN] ? LONG

-22.03 46.36

10.90 191._$

-72.98 ?7.95

11.29 172,34

-25.49 8,89

14.14 156,52

C_8IT 0ETERMINATION ACCURACY

ST 1103.0 SR ]93.9 S5 305.0

CRT -.2286 CRS .9915 CST -.7453

LSA 1136.5 NSA 234.8 SSA 21.0

£L| 1112.? EL? 131.7 ALF 172.60

LAUNCH OATE NAY ?8 1964 FLIGelT T[I,_ 148.00 ARRIVAL 0ATE OCT 23 1964

HELIC_CENTRIC CONIC

RL 131.61 LAL -.DO

RP ]02.53 LAP 1.79

RC 165.369 GL -15,89

PLANE TOCENTR|C CON;C

C3 ?0.407 VHL 4.517

LNCH AZMTH LNCff TIM( L-_ TIME |NJ LAT

90.00 1 49 29 2395.53 -23,5!

90.00 13 12 7 4686.88 15,07

]O0.O0 3 13 30 2124,53 -24,60

]DO.D0 ]6 30 47 4433,|1 16,10

llO.OO 4 27 33 1891.76 -Z7.33

llO.O0 17 32 53 4238,65 18.86

OIFF_RCNTIAL C(31_R(CTIONS

TOE -.7300 TRA-J,?_48 TC3-4,1452 BAU 1.1336

g0[ .1640 RRA -.0162 RC3 -.2183 KAU .03963

FOE -.4183 rgA .0870 FC3-1,6811BSP 13814

e0E .7482 8RA 1.7749 BC3 4,]_50 FSP -430

DISTANCE 444,42?

LOL Z46,70 VL 26,320 GAL -5,79 AZL 92,?0 HCA 221,48 SNA

LOP 108.15 VP 37.583 GAP 10.32 AZP 87.97 TAL 200.40 TAP

GP -4.51ZAL 130.18 ZAP 165.09 ET$ 345.14 Z4£ 132.42 ET[

125.69 £CC .22866 INC 2.?025 v] 29.387

61.88 RCA 96.95 APO ]54.43 vZ 35.241

183,46 ZAC ?4.44 ETC 765.64 CLP-|65.??

OLA 3.66 RAL 113.08 RAO 656?.8 V(L 11.907 PTH 2.12 VHP ?.062 OPA 17.59 RAP ]24.35 [CC ].3359

IN] LONG IN] RT A$C IN] AZNTH IN] TIME

53,28 536.50 106,26 2 29 25

J99.85 333.65 65.?4 ]6 30 14

32,99 335.94 ]0?.54 3 48 55

]80.69 333.]5 64.47 l? 4& 40

]4.]7 334.80 111.12 4 _9 25

164.44 331.66 60.95 18 45 32

MID-COURSE [X1[CUTI(_I ACCURACY

$GT 4422,_ sr_t 527,0 SG3 139.3

RRT .5443 RR_ r .5i07 RTF .8220

$_8 4484,5 R23 ,0?54 RJ3 .8?22

SGI 4d76,| $62 224.1 TM4 ?.29

I_ CST TIN INJ ? LAT INJ ? LONG

1795.5 -21.06 43.4?

4086,9 I].66 192.82

]524,5 -21.97 25.18

385_.1 12,53 ]73.7]

129|,8 -24.41 6,39

3638.? 14,84 157.63

ORBIT 0[TERMINATION ACCURACY

ST 1153.4 SR 208.2 SS 325.5

CRT -,7808 CR5 ,9971 CST _.7698

LSA 1195.1NSA 236.1 $$4 71.8

ELI ]165.0 EL? 128.8 ALF 171.88

2235



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964_

ZZ)AA

LAUNCH DArE NAY 28 J964 F_IGHr TIN[ IS0.00 ARRIVAL DATE OCT 25 1964

HELIOCENTRIC CONic

IL 15;.61 LAL -.O0

RP ID?.SZ LAP J.95

RE ;Q?.361 GL -16.5g

PLAN(TO(ENTRIC CO_IIC

C3 ;9.646 VHL 4.432

LNCH AZMTH LNCH T|lq[ L-I TiN( |NJ LAT

90.00 Z 7 Z8 2351.25 -ZZ.6]

90.00 15 13 6 A713,06 15.T9

100.00 3 30 56 20#Z._ -13.70

IO0.O0 16 3Z 19 4457,54 16,81

110.00 4 44 4 1853,11 -26.55

110.00 17 35 40 4259.20 19.53

DIFFERENTIAL C(_lIRECT](_qI$

TOE -.7796 TRA-1.6692 TC]-4,3674 BAU 1,1496

ROE .1216 RRA -,0052 RC) -.Z82) FAU .0)801

rOE -.aZSO fRA .1225 rC)-1.6748 6SP 14062

BOE .T983 6RA 1.6695 BE3 4.3?68 FSP -425

DISTANCE 450.135

LOt. 246.?0 VL 26.283 GAL -5.35 AZL 9Z.?? HCA 224.TZ SNA

LOP 1JJ.39 vP 37.534 GAP 10.54 AZP 88.03 TAL 198.59 TAP

GP -4.16 ZAL 1Z8.16 ZAP 165.99 [T6 345.23 ZA[ 132.44 [T[

1Z3.21ECC .22963 JNC Z.T715 V; 29.38T

63.31RCA 96.46 APO J55.9T VZ 35.Z46

183.19 ZAC 75.05 [tC 265.08 CLP-166.62

0LA 4.54 RAL 115,45 RAD 6562,9 V[L 11.875 PTH 2.1| vHP 7.157 OPA IT.AS RAP IZ6.87 ECC 1.3233

IN; LONG IN; RT ASC IN; AZNTH JNJ T|NA[

30.33 337.6? 107.49 Z 46 39

Z01.A3 335.$9 66.19 16 31 40

)0.J5 337.30 108.?? 4 5 38

182.15 335.10 64.91 17 46 37

11.§9 336.11 I12.36 3 14 58

165.65 333.65 61.33 18 46 40

NIO-COU_S[ (X[CUT_ON ACCURACY

SGY 4548.? SC_ 332.8 SG3 137,6

RRT .5066 _ .4325 RT¥ .8231

SGe 4561.Z RZ) ,0624 R13 .8233

SGI 4551.9 SGZ ZgI.I THA Z.J6

PC' CST TIN JNJ 2 LAY INJ 2 LONG.

1751.2 -20.03 42.62

A113.1 12.44 194.35

1462.0 -20.92 22.46

3857.5 ;3,29 175.13

IZ53.1 -23.28 3.95

3659.2 15.56 158.T8

CIR81T D_T(RNINAT1_N ACCURACY

ST 1204.5 SR ZZZ.O $S 344.4

CRY -.8224 CRS .9906 CST -,T925

LSA 12S0.4 MSA 234.3 SSA 22.6

ELI 1218.6 EL2 lZS.Z ALF ITI.24

LAUNCH OAT[ NAY 28 J964 /rt,,ZS,HT TIPe[ JSZ.0_ ARRIVAL DATE OCT 77 ;964

HEL|OCENTRIC CONIC

RL 151.61 LAL -.DO

RP 103.50 LAP Z.lO

RC 169o336 GL -l?.Z_

PLAN[TOCENYRJC CONJ C

C3 18.93Z VHL 4.335

LNCH AZNTH LN¢ff T_t4[

90.00 Z ZS 3

90.00 15 14 _0

JO0.O0 3 48 59

100.00 16 34 18

IJO,O0 5 0 52

110.00 IT 38 52

DISTANCE 655.829

COL Z4e.?O VL 26.Z08 GAL -4.89 AZL 92.83 HCA ZZ?.9? SMA

LOP 114.63 vP 37.485 GAP 10.76 AZP 88.10 TAL 196.37 TAP

GP o3,89 ZAL IZ5,41ZAP 166.83 [TS 345.17 Z4E 132.47 EYE

174.75 [CC .23087 ;NC 2.8332 vl 29.387

84.73 RCA 95,95 A PO 133.53 v2 35.250

162,9T ZAC 75.64 ETC 26d.SZ CLP-167,45

DLA _.39 RAL 117.96 RAD 636?.8 VEL 11.846 PTH 2.10 VNP 7.256 DPA i?.22 RAP 129.40 ECC 1.3119

L-; TiN( iN; LAY |NJ LONG IN; RT ASC JNJ AZMTH ZNJ TIN( F:_ CST TZN IN; Z LAT IN; 2 LONG

E)06.9Q -ZJ.?O 47,42 339.24 108.65 3 4 30 1707.0 -18.95 39.82

4740.35 16.3_ Z03,08 337.71 66.68 16 33 31 4140.3 13.24 195.96

Z039.47 -Z_.24 27,33 338.85 109.94 4 Z2 59 1439.5 -19.82 19.78

4443.03 17.54 1a3.20 33?,24 63.40 17 48 39 _883.1 14.08 176.62

1814,49 -ZS.53 9.06 333,63 J13.53 5 ]J 7 1214.S -22.12 1,56

4Z80,82 Z0.Z) 166.94 333.83 61.84 18 30 ]3 3680.6 16,31 160.0;

ORBIT DETERN|NATION ACCURACY

ST 1262.9 SR 234.6 S$ 364.J

CRT -.8690 CRS .9875 CST -.8160

LSA 1313.0 NSA 229.9 $54 23.5

EL; 1279.4 EL2 114.7 ALF ]?0.7_

DIFFERENTIAL CORRECTIONS

TOE -.8333 YRA-I.5340 TC3-4.59J1BAU 1.1857

ROE .IT83 RRA .0052 RC3 -.2957 FAU .03844

rOE -.4373 FRA .1572 FC3-1,6644 86P 14125

8OE .8521 _RA 1,5541 8C3 4,600? rSP -421

NZO-COUR$( EXECUTION ACCURACY

SGT 4623.8 SGR 348.4 SG3 135.9

RRT .4?03 RRtr .A367 RTr .8249

$G8 4637.0 R_3 .0533 R13 .8250

SGI 4616.8 SG2 30?.3 THA Z.04

LAUNCH OAT[ NAf 26 1964 FLIGHT TIN( 154,00 ARR|VAL 0ATE OCT 29 1964

HEL/OCENTRIC CONIC

RL ]5J.61 LAL -,00

RP 107.49 LAP 2.25

RC 171.292 GL -lT.96

PLAN(TOCENTR;C CONIC

C3 18.332 YHL 4.282

LNCH AZNTH LNCff TIN(

90.00 Z 45 2]

90.00 15 16 15

100.00 4 ? 44

IO0.O0 16 36 34

110.00 5 18 21

JlO.O0 17 42 27

OISTANC[ 461.5J4

LOt. 246.70 VL 26.133 6AL -4.42 4EL 92.89 HCA 231,22 SNA 124.29 [CO .23228 INC 2.8B89 ¥1 29.381

LOP 113.86 vP 37.437 GAP 10.99 AZP 68.J9 TAL 194.94 TAP 66.16 RCA 95.42 AP@ IS$.16 vZ 35.254

GP -3.65 ZAL |22.53 ZAP 162.?Z (TS 344.96 ZAE 132.$2 CT( |62.7T ZAC 76.22 (TC 263.97 CLP-166.Z7

OLA 2.2Z RAL 120.60 RAO 6567.7 VEL IJ.6ZO PTH 2.09 VNP 7.360 OPA 16.92 RAP 131.93 [CO 1.3017

L-I TiN( INJ LAT [NJ LONG ZNJ RT ASC [NJ AZNTH [NJ TIN{ PO CST TIN [NJ 2 LAT [NJ 2 LONG

2262.33 -20,70 44.54 341.01 109.76 3 23 4 1662.5 -17.82 57.05

4769.14 17.30 Z04.85 340.03 6_.23 16 35 45 4169.1 14.07 ]9T.66

1996.83 -21.?Z 24.59 340.61 111.06 4 41 1 1396.8 -18.6T 17.13

4510.08 18.30 185.34 339,38 65.94 l? 51 44 3910.1 14.90 If6.Zl

IT25.81 -24,43 6.57 339.36 114.67 5 42 $6 117_.6 -20.92 359.Z0

4303.86 2'0.97 168.32 338.Zi 62.36 18 54 11 3703.9 17.10 161.33

ORS|T D(T[RI4JNAT;ON ACCURACY

ST 1324.T 6R 246.9 $S 382,8

CRT -.9050 CRS .9826 CST -.8379

LSA 1362.B MSA 223.1 $SA 24.5

ELI 1343,6 [L2 103.6 ALF 170.37

OIFFERENTIAL CORRECTIONS

TOE -.9829 TRA-I.AZS6 TC3-4.8042 8AU 1.1299

ROE .I#44 RRA ,0168 RC3 -,_28 FAU .03480

FOE -,4449 FRA .|934 FC_-1.6435 BSP 14307

80E .9068 8RA 1.4Z53 8C3 4,8142 FSP -414

N|0-COURSI[ EXECUTION ACCURACY

8GT 4688.? $f,R 358.6 SG3 133.9

R#T .4346 RRIr .4023 RTF .8261

$G8 4?02,4 R23 .04S6 R13 ,8262

$G1 4691.3 $GZ 3Z2.8 THA 1.91

LAUNCH OAT( NAY 28 1964 FLIGHT TIN( 156.00 ARRIVAL OAT( OCT 31 1964

HELIOCENTRIC CONIC

RL 151.61 LAL -.OO

RP J03.48 LAP 2.39

RC |73.Z29 GL -|8,4_

PLAN(TOCENTR|C CONIC

C3 17.792 VHL 4.218

LNCff AZNTH LN_ff T;N(

90.00 3 5 25

• O.00 15 16 ZO

100.00 4 27 14

100.00 J6 S8 12

110.00 5 36 33

JlO.O0 17 46 23

0]STANC[ 463.185

LOL 246.?0 VL 46,060 GAL -3.93 AZL 92.94 HCA 234.46 SNA

LOP 121.|_ vP 37.34_8 GAP 11.23 AZP 88,29 TAL 193.11 TAP

GP -3.44 ZAL 119,50 ZAP 1_.5_ (T$ 344,66 ZA( 132.57 _T[

123.83 (CC .23391 ZNC 2.939? Vl 29.387

67.58 RCA 94.88 APO 152.82 v2 35.256

18_.60 ZAC 26.28 [TC 263.43 CLP-t_9.0T

DLA 1.00 RAL 123.37 RAO 6587.7 V(L 11.792 PTH Z.09 YHP 7.4?00PA 16.54 RAP 134.45 ECC 1.2928

L-I YJN( |NJ LAT JNJ L(_NG |NJ RT ASC |NJ AZNTH |NJ TJN( _ CSY TIN IN; 2 LA T IN; 2 LONG

2213,96 -|_.69 41,_ 343.01 110.81 3 42 23 1618.0 -J6.65 34.31

4?99.76 18.10 _OG.34 34_,58 G?.84 IG 38 20 4199.B 14.94 199.49

1934.08 -Z0.65 ZI.87 342.59 1|2.J0 4 39 48 1354.1 -12.42 14.52

4538.87 19.09 182.12 542.14 66,55 17 54 51 3938.9 15.36 139.91

J737.12 -23.33 4.|Z 34J.31 115,72 8 5 30 1133.I oig.68 356.89

4328,80 Z|.34 |69._2 340.80 62,93 18 58 31 3729.6 17.94 162.36

C_B]T O(T(8141NATIOIq ACCURACY

ST J399.9 8R 258.0 SS 403.?

CRT -.9352 CRS .9?6? CST -.8605

LSA 1463.8 MSA 214.2 SSA 25.4

EL; J420.? EL2 90.0 ALr |70.J6

OIFF(R(NT|AL ¢ORR[CT|ON$

TO[ -.9306 TRA-I.289? TC3-3,0148 8AU 1,1951

R0( ,1896 RRA ,0283 RC3 -,308? FAU .0332?

F0( -.4543 FRA .2_25 FC3-I,6191 0SP 14259

BO( .9694 6RA J.2S)O0 8C3 5.0243 FSP -4|0

NI0-COUA'SI[ £Xi[CUTION ACCURACY

SGT 4?3?.8 SGR 368.3 SG3 13Z.Z

RRT .4003 _ .3302 RTF .828?

S¢,4 4??|,8 R23 .040| R13 ,8288

SGI 4359.9 SGZ 333.A THA 1.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

2Z35A

LAUNC_ 047( NAY Z8 1964 FLIGHT TIN( liB.00 ARRIVAL 0ATE NOV Z 1964

]Z3.4Z [CC .23575 INC 2.9866 vl 29.38T

69.0D RCA 94.32 APO ]52.5Z vZ 35.2_6

18Z.44 ZAC 77._3 (TC 26Z,90 CLP-169.86

H(LIC, CENTRIC C(_INIC 0]STAMCE 47Z.843

RL 151.61 LAL -.00 LC_. Z46.70 VL 25.989 GAL -3.43 AZL 9Z.99 MCA Z_T.TI SNA

RP JDT.4B LAP 2.52 LOP 124.37 VP )?.140 GAP 11.47 AZP 88.40 TAL J9J.29 TAP

RC 175.J47 GL -|Bo94 GP -3.25 ZAL 116.33 ZAP 169.35 [TS 344.19 ZAE 132.63 ET[

PLAN_TO(ENTR|C CCiq1C

C3 17.339 VML 4.|64 DLA -.Z4 RAL 1Z6.29 RAO 6567.7 VEL ]1.778 PTM 2.08 VHP 7.585 0PA |6.]0 RAP 136.96 [CC |.2834

LNCH AZNTH LNCH TIME L-I TII, E |NJ LAT IN] LCNG IN] RT AS{ IN] AZMTH IN] TIN|

90.00 ) ZG 17 2173.3| -18.65 38.88 343.25 111.79 4 Z 31

90.00 15 fO 4Z 488Z,45 18.95 z08.r9 $A5.3S 68.54 16 41 15

100.00 4 47 31 19J|.29 -19.93 19.|9 344.82 ||).09 5 19 ZZ

100.00 16 42 10 4589.70 19.9] 189.04 344.92 67.23 17 58 ZO

)]0.DO 5 55 30 J698.49 -22.17 |.72 343.31 116.7l 6 Z3 49

110.00 17 50 40 43$3.27 22.66 |71.46 343.63 63.61 19 3 15

DIFFERENTIAL CCtQRECTIC]N$ MID-COURSE EXECUTION ACCURACY

TD(-I.OJB3 TRA-1.14_O T63-5.Z098 eAU 1.2098 $GT 4823.0 SC_ 377.4 SG3 130.$

ROE .1944 RRA ,0403 RE3 -,3127 FAu .03177 RRT .3667 RRtr .3389 RTF .8317

rOE -.4638 FRA .2616 FC3-1.5863 88P 14997 SGB 4837.8 RZ3 .0347 R16 .8_18

806 1.0367 eRA 1.1438 Be3 3.2192 rSP -407 $G| 48_9.0 $GZ 3_|.0 TNA 1.65

PO CST TIN IN] Z LAT IN] Z LONG

1373.3 -15,43 31.60

423Z.4 15,64 ZOO.AT

1311.$ -16.Z4 11.94

3969.7 16.66 I$J.76

1095.3 -18,40 354.61

37fl5.3 18.83 164.31

ORBIT 0[TERN|NATI_ ACCURACY

ST 1484.Z SR ZGS.Z 65 424.9

CRT -.9590 CRS .9697 CST -,6813

LSA 1533.4 NSA 204.0 $$A 26.4

ELI 1_08.d ELZ ?4.9 ALF 170.13

LAUNCH DATE MAY 28 J964 FL|(44T TJl_ |60.00 ARRJVAL DATE NOV 4 lg6a

HELI OCEMTRIC CONIC

RL JSI .61 LAL -.00

RP 107,47 LAP 2.83

RC 117.O4_ GL -19.39

PLANE TOCENTR;C CONIC

C) |8.98_ V_L 4.]Z|

LNCH AZNTH LNCH TIM_

90.00 3 47 69

90.00 15 23 22

100.00 3 8 36

100.00 16 4_ 2_

IlO.OO 6 13 13

ZJO.O0 17 55 18

0IS?ANtE 470,484

LOL 248.70 VL Z3.9|8 GAL °Z.�Z AZL 93.03 MCA Z40,96 SI, IA 123.00 £CC .23784 ZNC 3.0302 Vl 29.367

LOP i27.82 VP 37.29Z GAP 11.72 AZP 88.33 TAL 189.46 TAP 70.4| RCA 93.75 APO 152.26 vZ 35,Z60

GP -3.09 ZAL 1|3.02 ZAP IT O.|4 (T$ 343._7 ZA( 13Z.70 (T[ |8Z.3| ZAC Y7.88 ETC 262.$8 CLP-]TO.63

OLA -J.33 RAL 129.34 RA0 6387.7 VEL |].763 PTH 2.08 VHP ?.706 DPA 13.59 RAP 139._0 ECC J.2793

L-J TAM( JNJ LAT IN] LONG ]NJ RT A$C JNJ AZMTH |NJ TIME PC) CST TJM IN] 2 LAT |NJ Z LONG

2128.72 -17.40 36.12 _47.73 ll2.?0 4 23 27 1528.7 o14.17 26.93

4867.40 I9.78 2]0.99 348.37 69.3Z 16 44 30 4267.4 16.79 Z03.59

|BM.GZ *18.37 ]6._S 347.29 114.00 5 39 45 1268.6 -14.97 9.40

4602.73 213.77 Ig].IZ 347.96 68.01 18 2 8 4002.7 17.60 183.75

1680.09 -Z0.97 339.38 345.95 I]7.63 6 42 53 1060.1 -1?,11 $52.39

4384.OZ 23.4| 173.29 346.70 64.33 19 8 22 3784.0 19.77 166.OI

(_q'SJT DETERMJNAT|ON ACCURACY

ST 1577.7 SR 277.7 SS 446oj

CRT -.9165 CRS .9618 CST -,9003

LSA 1651.5 NSA 193.0 $SA 27.3

EL! 1600.9 ELZ 59.0 ALF 170.24

DIFFERENT|AL CCWRECTION$

T0(-I.0913 TRA -.9854 7C3-_.38J_ 8AU 1.2238

ROE .1990 RRA .0523 RC3 -.3142 FAU ,0_029

r0E -.4729 rRA .29_6 FC3-1.$441 BSP |$Z]0

80( 1.1093 9RA .9868 Be3 _.3907 FSP -402

MJO-COURSE EXECUTION ACCURACY

$GT 4883.8 $GR 385.9 563 IZB.B

RRT .3337 RRIr .3086 RTr .8331

SGB 4899.0 R23 .0301RI3 ,8332

$61 4885.3 SGZ 363.6 TMA |.52

LAUNCH OAT( NAY 26 1964 FLIGMT TIMe 162.00 ARRIVAL 0ATE NOV 6 1964

HELIOCENTRIC CONIC

RL 151,6J LAL -.00

RP 107.47 LAP 2.77

RC 17_.923 GL -|9.78

PLAN_T(_C(NTRIC CONIC

C3 16.7_5 VHL 4.0_O

LNCH AZNTH LNCH TIM(

90.00 4 lO 26

90.00 15 26 19

1OO.0O 5 _ 29

IO0.O0 J6 4R 59

JJO.OO $ 35 41

JJO.DO JB 0 IS

DIFFERENTIA_ C¢)RR(CT|ONS

T0(-1.1661 TRA -,6|44 TC3o3.3173 8AU 1.23_7

ROE .2036 RRA .0642 RE3 -.3126 _AU .02876

roe -.4808 FRA .3309 FC3-1.4885 BSP 15360

ODE 1.1857 BRA .8169 BE3 5.5763 rSP -395

0|STANCE 484.|09

LOL Z4E.?0 VL Z5.849 GAL -Z.39 AZL 93.07 HCA 244.21 SNA

LOP 130.87 UP 37.245 GAP 11.99 AZP 88.66 TAL 187.62 TAP

GP -Z.94 ZAL ]09.38 ZAP J70.9| ET$ 342.78 ZA( 132.71 EYE

122.59 ECC .2401? IN( 3.0712 ¥J 29.367

71.83 RCA 93.15 APO 152.04 VZ 35.260

182.18 ZAC 78.43 EYE 261.$B CLP-17J.39

0LA -2.84 RAL 132.53 RA0 6567.? VEL 11.75Z PTH 2.07 VMP 7.634 OPA 15.03 RAP 142.01ECC 1.2753

L-] TIM_ ]NJ LAT IN] LONG ]NJ RT A$C |NJ AZMTH IN] TIME PO C$T TIN IN] Z LAT IN] Z LONG

2084.42 -18.21 33.40 350.47 113.54 4 45 13 1464.4 -12.69 26.30

4904.74 20.66 Z]3.36 351.85 70.19 16 4_ 4 4304.7 17.77 205.89

1826._O -17.18 13.97 350.02 114.84 6 0 55 1226.$ -13.69 6.92

4538.09 21.65 193.37 351.25 68.87 18 6 17 4038.1 J8.59 185.92

_622.18 -19.76 3_7.11 _48.66 1|8.48 7 2 43 J0Z2.2 -J3.80 33D.23

44_4.97 Z4.3J J73.ZJ 350.03 63.Z0 19 13 51 3615,0 20.76 167.66

NI0-COUR$( (X(CUTIOI ACCURACY OR61T DETERMINATION ACCURACY

SGT 4934.5 $GR 393.S $63 1Z6.7 ST 1677.5 SR 206.6 SS 466.2

RRT .3009 RRtr .2789 RTF .8382 CRT -.9880 CR$ °9527 C$T -.9170

$G0 4950.2 R28 .0265 RI3 .8382 LSA 1?54.8 MSA 182.0 SSA 28.2

$GI 4936.0 SGZ 375.2 ?HA 1.38 ELI IT01.Z ELI 43.7 ALF 170.41

LAUNCH DATE NAY Z8 J964 FLIGHT 7|1,1_ ]6A.DO ARRJVAL DATE NOV 8 1964

Ht[LI(XEMTRIC CONIC O|$TAIKE 489.?|4

RL |5|.61 LAL o.00 L_I. 246.70 VL 25.780 GAb -1.85 AZL 93.11 HCA 247.45 SHA ]22.20 ECC .24Z77 IMC 3.1100 vl 29.367

RP 107.4? LAP Z.87 LOP 134.12 UP 37.197 GAP IZ.ZS AZP 88.81 TAL 105.79 TAP 73.23 RCA 92.53 APO 151.86 VZ 35.260

RC 180.?6_ GL -L_O.08 GP -Z.SZ ZAL 108.0| ZAP 17|._ ETS 341.79 ZAE 132.85 ET[ 182.07 ZAC 78.99 [TC 261.38 CLP-]72.15

PLAMETO(_(NTR_C CONIC

C3 16.585 VHL 4.072 OLA -4.1_ RAL 135.89 RAO 6567.? V(L |1.748 PTH 2.07 VHP 7.969 OPA 14.42 RAP 144.5! ECC 1.2729

LN_N AZNYN LN'CN 7J14_ L-] ?]Y/_ ]NJ LA7 ]_J LON_ ]NJ R_ AA_ ]NJ AZNTH ]NJ 7_Y_ POCST TIN ]MJ 2 LAT]NJ _ LONG

90.00 4 33 43 ZO40.74 -iS.01 30.7• 353.48 114.30 3 7 44 1440.7 -11.60 23.?4

90.00 |5 69 33 4944.49 21.56 215.95 335.Z0 71,]8 16 51 57 4344,5 18,79 Z08.37

I00.00 3 33 6 1784.68 -|5.97 11.47 353.0| 115.61 6 22 51 1|84.7 -|Z.39 4.50

100.00 16 52 51 46•5.80 22.58 195.81 354.82 69.85 18 10 47 4075.8 19.61 ]88.25

I;0.00 6 56 51 1585.08 -18.5A 354.93 35|.61 119,25 • Z3 16 985.1 -14,50 _46.14

IJO.OO 18 5 33 4448.|4 25.24 177,34 353.83 68.15 19 19 43 3848.| El.gO 169.88

OZFF£RENTIAL C_R[CTION$ N|O-COU_._[ EXECUTION ACCURAC_ (_RSIT OE?ERM]NA?|ON ACCURACY

T06-I.2538 TRA -.5349 TC_-5.62_3 BAu |._4_5 _T 4_89.0 $C_ 400.4 $63 |25.0 ST I769.8 _1_ 294.9 65 487.4

ROE .Z083 RRA .0?58 RC3 -.)083 FAU .02?34 RRT .Z1_18 RRr .2497 RTF .8425 CRT -.9939 CRS .94 36 C$T *.9317

fD( -.4904 FRA .3649 FC3ol.427| 88P |$570 $68 SO05.0 R23 .0227 RI3 .8425 LSA 1_?0.2 MSA 171.? $SA 28.9

80( 1.Z710 ORA .6594 6C3 5.5318 FSP -39Z 56| 4990.| $62 355.6 THA 1.24 EL! 1813.7 [L_ 32.Z ALr 170.?D

2233



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCH DATE N4V 28 ]964 FLIONT TIl_ 166.00 ARR|VAL DATE NOV ;O |964

N[LIOC[NTRJC CONI(

eL 151.6! LAL -.00

RP 107.40 LAP Z.97

RC laZ,OZ] 0L -ZO.Z9

PL4N(TO(ENTRIC C(_|C

C3 16.fl6) VHL 4.0?0

LNCH AZNTff LNCH T|N_

90.00 4 57 39

90.00 15 35 }

100.00 6 16 23

JO0.O0 J6 5? I

110.00 ? I0 38

1|0.00 1# JI IS

D|$TANCE 495.296

LOt. 246.70 VL Z5.?13 0AL -1.29 AZL 93.15 NCA Z50.70 SNA I21,8! £CC .Z4565 INC 5.1470 VZ 29.387

LOP 137.37 vP 57.150 GAP 12.54 AZP 88.96 ?AL 185.97 TAP ?4.67 RCA 91.89 APO 151.75 vZ $$.Zfl9

0P -2.70 ZAL J0Z,SZ ZAP 172.40 ET$ 540.S? ZA[ 15Z.95 [TE 191.97 ZAC ?9.54 ETC Z6D.91 CLP-17Z,B9

DLA -9.55 RAL 159.Z8 RAD 6567.7 VEL |1.745 PTH 2.07 VHP 8.1|Z OPA 15.77 R4P |4?.DO [CC J.Z?Z6

L-I TINE ZNJ LAT |NJ LC_I0 |NJ RT A$C IN| AZNTH JNJ TIME F_ CST TIM IN| Z LAT |NJ Z LONG

1998.06 -15.79 Z8.Z2 596.75 114.98 5 50 5? J598.1 -10.51 Zl,Z?

4986.6Z ZZ.46 Z18.71 559.0Z ?Z.Z8 16 $6 10 4566.6 19.6Z Ill.D5

]744.09 -14.76 9.06 5§6.27 116.Z9 6 45 Z? 1J44.1 -I].|i Z.18

47]S.8Z 25.47 I98,45 558.65 ?0.94 18 19 )? 4115.8 Z0.66 ]90.76

1549.18 -17.55 59Z,84 954,84 119.95 ? 44 Z? 949,Z -13.Z2 546.14

4485.50 26.Z0 179.64 357.90 67.21 19 29 96 5885°9 22.88 17Z.06

_61T DET[RN[NATION ACCURACY

ST 1909.0 SR 502.9 SS 507.8

CRT -.9990 CRS .954Z CST -.9442

LSA 1991.6 NSA 162.9 SSA Z9.3

ELl 1952.6 EL2 29.8 ALF 17|.05

OI,FER[NTIAL CC_RECTI(_IS NI0-C(_JRSI_ £K[CUT[ON ACCuRACy

TOE-J.5457 TRA -.4445 7C5-9.6859 8AU 1.2605 5GT 9058.4 $_ 406.9 $03 125.]

ROE .2139 RRA .OB?ORC) -._O04 FAU .02991 RRT ,2566 RRIr .220| RTF .84?1

FOE -.4999 FRA .5987 F(5-1.5945 8SP 15764 SO8 9054.? R25 .0190 RJ5 .8471

eOE 1.5626 8RA .4527 8(5 5.69_4 FSP -588 SGI 9059.5 SO2 594.9 T_A 1,10

LAUNCH OA?[ NAY 28 1964 _Li(_7 TIN(: 168.00 ARRIVAL OAT[ NOV 12 1964

HELJOCENTR|C CONIC DISTANCE 500.859

RL 151.61 LAL -.OO L@I. 246.70 VL 29.64? 0AL -.7| AZL 95.18 HCA 255.99 SNA

RP |0?.48 LAP 5.06 LOP |40.6) VP _?.102 GAP I2.84 AZP 89,1Z TAL J82.|4 TAP

RC JS4,440 GL -ZO.40 GP -2.60 ZAL 98.59 ZAP 175.12 [T$ 559.04 ZA[ |_5.01 [T[

PLAN_T_ENTRIC CONIC

C5 16,678 VHL 4.O84 OLA -6.b9 RAL 142,8_ RAO 6967.? V[L 11,790 P?H 2.0? VHP

LNCH AZNTH Lk_H Tl_ L-] TIN£ IN| LAT

90,00 5 22 9 1996.86 -12.60

90.00 19 5e 91 505J.00 23.54

JO0.O0 6 40 ]Z 1709.06 -J3.97

100.00 IT I 29 4758.03 24.38

llO.00 7 40 56 19|4.92 -16,]6

JJO,00 18 IT 19 4520.95 27.|8

OIFF[R[NT|AL C(_q'R[CTIONS

TOE-1.4445 TRA -.242| ?(5-9.6954 8AU 1.2716

RO( .2|95 RRA .0976 RC3 -.2895 FAU ,02495

rOE -.5099 FRA .4327 FC5-1.2741 8SP 15978

80[ 1.4610 8RA .261l 8(3 9.?027 FSP -_87

121.43 ECC .24885 JNC 5.1826 vl 29.387

76.09 RCA 91.22 &PC' 19J.69 v2 39.257

]8|._7 ZAC 80,|0 ETC 260.44 CLP-175.63

8.264 OPA J5,07 RAP 149.48 ECC 1.2745

IN| LONG IN| RT AsC IN| &ZNTH JNJ T]l,_ PO CST 1IN IN| 2 LAT IN| Z LONG

29.78 .29 115.57 9 94 46 1596.9 -9.05 18.90

22J,66 3.10 73.90 J? O 42 4431.0 20.86 Z15.87

6,78 359,79 116.89 7 8 37 1105.1 -9.86 559.96

201,23 2.79 72.15 |8 20 47 d_98,0 ZJ.?] 195.49

590,88 _98.35 [20.94 8 6 I| 914,9 -11.99 544.26

18Z.15 1.69 68,40 J9 52 36 5920.9 23.98 174.40

N]O-COURSE [X[CUT|ON ACCURACY q_q'8|T DETERMINATION ACCuR4Cy

SGT 9089.6 SGR 4Jl.? SO3 |2|.2 ST 2035.9 SR 510,3 SS 927.8

RRT .Z046 RRF .1907 RTF .8525 CRT -,9924 CRS .9249 CST -.9946

868 5102.5 R23 .0t§§ RI3 .8523 LSA 2118.2 NSA 139.5 SSA Z9.4

SGJ 9086.4 S02 403,0 THA .93 EL| _097.Z ELI 57.8 ALF J7|,58

LAUNCH DATE NAY Z8 1964 FLIGHT TIN_ |70.00 ARR|VAL OATE NOV 14 1964

HELI OC[NTRIC CONIC

RL 151.61 LAL -.00 LOL 246.?0 VL

RP 107.49 LAP 3.14 LOP 145.88 vP

RC ]86,259 GL -ZO.4I GP -2.S0 ZAL

PLANI[TO¢ENrRIC CONIC

C5 IG.942 VHL 4.116

LNCH AZNTH LNCH TIN_

90.00 9 47 4

90.00 15 40 56

IO0.O0 7 4 28

|00.00 IT 6 16

110.00 8 3 36

110.00 18 23 )S

DIFFERENTIAL CC_R(CTIONS

TOE-|.349| TRA -.0289 TC5-9,8438 8AU |,2_103

ROE .Z21t0 RRA .1074 RC5 -.2748 FAU ,02325

FOE -.52)9 FRA .46|8 FC3-J,]878 BSP IGIB2

80( |.$695 MA .11|] BC9 9.8529 FSP -595

OISTANEE 506.386

29.$83 GAL -.lI AZL 95.22 HCA ZST.ZO SNA 1Z1.06 ECC .29254 INC 3.ZI?O vi Z9.3e7

57.093 GAP 13,19 AZP 89.29 TAL 180.5Z TAP 77.91 RCA 90.SZ APO |91.6| V2 3_.294

94.?| ZAP 175,89 ETS 357,15 ZAE 153.09 ErE 18J.78 ZAC 80.67 ETc 260.00 CLP-174.$6

DLA -8.25 RAL 146.47 RA0 6967.7 VEL 11,76l PTN Z.0_ VHP _.4Z6 DPA ]2.3Z RAP 191,95 ECC 1,Z788

k-I 7JNC INJ LAT INJ LONG INJ RT ASC |NJ AZNTH JNJ T114£ PO CST TIN |NJ Z LATINJ Z LONG

1917.64 -11.45 23.49 4.08 116.08 6 19 2 1517.6 -7.84 16.66

9077,45 24.21 224.79 7.45 ?4.84 I? 5 54 4477.4 21.89 216,88

1688.07 -12.42 4.65 5.57 1|?.41 7 52 14 1068.1 -8.65 597.87

4802.24 2_.Z7 204.22 ?.IZ 73.48 18 26 18 4202.2 22.77 196.51

1462,80 -15.04 549.0? 2.06 |21.06 8 28 19 882.8 -10.81 542.91

4560,Z? 28.1Z 184.?9 6,06 69.71 19 39 33 5960.3 23,09 176.92

N|O-COUR_ [XI[CUT|ON ACCURACY ORBIT DETERNJNATION ACCURACy

SOT 5125,7 SGR 419,9 S05 119.4 ST 2160,9 SR 517.9 S8 $49.9

RRT .1725 RR_ .1965 RTF .8603 CRT -.9869 CR$ .917T CST -.9644

$C_ 9140.6 RZ5 .00?4 RI5 .8605 L$A 2247.Z MS4 146.6 SSA 29.0

SG] S|24.2 SGZ 409.7 THA .81 ELl Z]85.9 ELI S0.8 ALF |T).TS

LAUtMCH DATE NAV 28 1964 FLI6HT TIN[ 172,00 ARRIVAL DATE NOV J6 1964

H[LXOCENTRIC CONIC

RL lS_.6I _AL -.00 LOt. _46.T0 VL

RP 107.50 LAP 3.21 LOP 147.13 VP

RC |B_.OJ9 GL -Z0.3| GP -2.42 ZAL

PLAI_TO_ENTRIC CONIC

C5 l?._?l VffL 4.1(}41

LNCH AZNTH LNCN TIN(

im.oo 8 12 i_

!1t3.oo I_ 4S _O

100.00 ? _ 99

100.00 17 I| 21

I|O,00 8 2_ _O

II0.00 J_ 30 ]6

OIFFER(NTIAL C(_t_itq[Ct|ONS

TO(-1.4517 TRA ._03I TC$-5,94_8 BAU 1.29_6

ROlE .Z$43 RRA .fiG9 NC3 -.ZS?I FAU .OZ]?4

FOE -.5Z9_ FRA .909_ rC$-J,O_54 8SP 16218

80[ 1.6682 8RA .Z345 8C3 9.548? rsP -373

01STANCE 511.8_6

25,519 OAk ,52 AZL 95.Z_ HCA 260.44 _A 120.71 [CC .29620 ]NC 3.ZSOS Vl 29.587

_7._08 GAP ]$.4_ AZP 89.46 TAL 178.90 TAP 78.94 RCA 89.78 APO 131.65 v2 55.251

90,BZ ZAP |?4,52 ITS 334.?0 ZA[ |55.18 ET[ 181.?0 ZAC 81.24 [rc 299.3? CLP-I?S.O8

OLA °9.94 RAL ]50.|1 R_D 6967.? VEL 11.779 PT_ 2.08 VHP 8.599 DPA 11.59 RAP 154.40 ECC |.2859

L-| TIN_ IN| LAT IN| LONG |NJ RT ASC IN| AZNTH [NJ ?INI[ PO CST TIN IN| Z LATINJ 2 LONG

1880.97 -10._3 ZJ.$_ 8,ll 116.5l 6 45 36 JZSI.O -6.68 14.$8

S|_,_4 25.03 ZZ�.0_ ]_.09 ?G,_ |7 10 4_ 4929.6 22,89 ZZO.06

1_58,66 -11.54 2.6_ 7.58 1|7.84 ? 96 8 J055.7 -7.92 395.94

4848,18 _.12 ZO?.37 ll.?) ?4.9) |8 52 I0 4248.2 25,B0 J99.54

|495.35 -14,00 347.42 6.05 |2|.9| 8 90 45 895.5 -9.75 540.92

4(IO|.27 2_,09 J87.6| 10.73 7|.|4 J9 46 57 4001.5 26,20 |?9.99

MI0-COUR_[ (XI[CuT[OI ACCURACY ORS|T O£T[RNINATION ACCURACY

$GY 9159.g SGR 419.8 $03 II?.0 ST ZZ76.4 8R 529.9 SS 959.4

IIIIT .]408 RRF ,|3)) RTF .8610 CRT -.9?92 ORS .9092 CST -.9695

$Gg 9172.9 RZ3 ,01J4 RJ5 .8610 L$A 2561.9 _SA 148./ SSA 28.Z

SOl $156.2 $62 419.6 ?HA .66 ELI 2298.7 ELI 65.9 ALF 172.01

2256



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL I. 19645

LAUN£H 0AT( NAY 18 1984 FLI(,_T Ti_( 174.00 ARRIVAL DATE NOV 18 1964

_(LIOC(NrRI{ CONIC

RL 151.6l LAL -.DO

mP 107.5l LAP 3.16

RC 189,780 GL -ZO.|I

PLAN(TO(ENTRIC CONIC

C5 17.992 YHL 4.241

LNCH AZNTH LNCH T114_

90.00 6 3• 29

90,00 13 50 Z

IO0.0O • 53 26

I00.00 17 16 48

110.00 8 49 26

110.00 18 37 16

DIrF(R(NTIAL ((_IN((TICIA$

T0£-I.7652 TRA .4421 TC3-5,3863 8AU 1.2902

RDE ,143• RRA ,1151 RE3 -.13•1 FAU ,0_=_345

F0( -.5348 FRA .$AIZ FC3 -.9845 88P |8336

BD( J.78ZO BRA .4593 BC3 3.39|3 rSP -367

01/74*K( 31•.351

LCX. 246.70 VL 25.457 GAL 1.1• AZL 95.28 HCA 163.69 SNA

LOP 130.38 vP 56.961 GAP 13.8Z AZP 89.64 TAL 176.69 TAP

GP -Z.34 ZAL 86.92 ZAP 175.19 (T$ 331.56 ZA( 135.16 (T(

]Z0.56 (CC .26043 |NC 3.2934 V] Z�.5BT

80.38 R(A 89.C! APO ]5]._0 vZ 35.147

181.62 ZAC 81.81ETC Z39.16 CLP-175.80

OkA -10.80 RAL 135.93 RA0 6567.7 V(L 11,803 PTH

k-1 TIN( INJ kAf

1847.40 -9.30

31•3.Z8 Z5.78

1602.39 -10.34

4893.5Z 26.9Z

1417.03 -11.06

4643°63 Z9.93

2.09 vHP 8,785 0PA J0.73 RAP 156.83 ECC 1.2959

INJ LONG INJ RT ASC INJ AZNTH ]NJ TIN( PO CST TIN |NJ Z LAT JNJ Z LONG

19.45 11.36 116.87 7 8 16 1Z47.4 -5.62 12.68

231.3Z 16.87 77.86 17 16 17 4573.3 23,85 223.39

.87 ll.SZ 118.20 8 ZO 9 )O0Z.4 -6.49 354.20

610.66 16.58 76.49 19 58 ZZ 4Z93.3 24.79 Z02.50

343.96 IO.Zl 121.89 9 1) 13 627.0 -8,73 339.51

I90.58 15.63 71.69 19 54 39 A043.6 2•.29 182.40

NI0-((3U_[ (XI[CUTION ACCURACY OReJT 0(T(RNINATION ACCURACY

SGT 5189.1 SGR 412.4 SG5 115.1 ST 2)95.9 SR 333.4 SS 574.5

RNT .1084 RNlr .103| RYr .8669 CRT -.9703 CRS .8969 CST -.9749

SGB 5106.3 RZ3 .0085 R]3 .8669 LSA 2481,7 NSA 147.3 S$A 27.0

8G1 $199.3 $GZ 419,9 THA .51 ELl 2417,1 ELZ 79,7 ALF I?2.)0

LAUNC_ D_T£ NAY 18 J964 FLIG/,IT YIH( 176.00 ARRIVAL DATE NOV 20 1964

NELIOC(NYRJC (ONIC

RL 131.81LAL -.00

RP ]0•.3_ LAP 3.31

RC 191.320 GL -1i.79

PLAt_.YO_(NTR|{ (ONe(

C) 18.•98 VHL 4.338

LNCH AZNTM LN(H r_V_.

90,00 7 2 33

90.00 15 55 Z

I00.00 8 1• 46

100.O0 1• ZZ 30

If0.00 9 IZ 11

I10.00 19 44 34

OIFF(R(NTIAL C_R(CT|ON8

T0(-J.8784 TR4 .69•8 T(3-5.1•Z0 BAU 1.3009

RO( .2548 iRA .I)ZZ RE3 -,Z131 fAU .01914

rO( -._4_4 rRA .3789 FC3 -.8815 88P 16393

DO( 1.8950 MA .•101 BC3 5.1•64 rsP -360

OZSTANCE $ZZ.•76

LOt, 146.70 VL Z5.395 GAL 1.84 AZL 93.$Z H(A 166.93 S144

LOP 133.83 VP J16.915 GAP 14.19 AZP 89.81 TAL |74.88 rap

GP -Z.Z8 ZAL 83.04 ZAP 115.84 (fS 327.40 ZA( 155.34 ErE

11_.02 ((C .26507 INC 3.3158 vl 19.38T

81.82 R(A 88.20 APO 131.83 ¥2 _3.242

181.$4 ZAC 82.59 [TC 238.78 CLP-176.52

OLA -12.01R4_ 157.1_ RAO 6567.8 V(L 11.840 PTH Z.lO vHP 8.9810PA 9.89 RAP 159.25 ECC 1.3094

L-Z TIN( tNJ LAT _NJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TEN |NJ Z LA T INJ t LONG

1917.49 -8.38 17.•Z 16.81 I17.15 7 32 51 1217.5 -4.67 11.O0

5115.9• Z6.46 Z38.08 Zl.90 79.51 l• ZZ B 4616.0 84.74 216._3

1574.81 -9.45 359.31 16*24 118.49 8 44 1 974.8 -5.37 352.67

4943.89 17.84 Z|4.07 21.63 78.15 18 44 54 4343.9 25.73 Z03,79

1404.39 -11.14 344.71 14.58 IZZ.I• 9 35 36 804.4 -T.90 338.30

4687.08 50.79 193.89 20.75 f4.35 20 Z 42 4087.1 18.33 185.53

NI0-COURSI[ (X£CuTION 4(CURACY ORBIT DETERMINATION 4CCuRACY

SGT 5Z!1.9 8GR 4Z4.3 SG3 113.0 ST 2502.0 SR 541.0 SS 385.5

RAT .0764 RRr .0751 RTr .8•23 CRT -,9610 CRS .888• CST -.9192

908 5219.2 R23 .0066 R15 .8•23 LSA 2587.7 NSA 148.5 SSA 25.6

9GI 5112.0 8GZ 423.1 TH& .36 ELI 2523.4 (L2 93.4 ALF 17Z,53

LAUNCN 0ArE NaY 28 1964 FLIGHT T|_ 178.00 ARRIVAL DATE NOV 22 1964

H(LIO(:(NTRIC CONIC

RL 1§1,61 LAL -.00 LOt. 246.70 VL

RP 10•.34 LAP 3.33 LOP ]56.88 VP

RC 193.241GL -|9.38 GP -2.Z| ZAL

PLAN(TOC(NTff|C CONIC

C) 19.843 VHL 4.433

LNCH AZMTH LkNEH TIN( L-I TIN{[ INJ LAT

90.00 • 27 13 1791.76 -T.57

90,00 16 O ZZ 32•7.30 27.04

100.00 8 41 A4 1531.38 -8.68

100.00 I• 28 35 4991.91 28.Z8

|JO.O0 9 34 53 1585.83 -11.36

110.00 16 3Z I1 4731.2Z 31.53

D|FF(R(NTfAL C(_b_R[(TIONS

T0(-1.9980 TRA .9638 TC3-4.918Z 8AU 1.3037

RD( .Z6?S RRA .1 3•9 RC3 -.J�ZO FAU .01 ?90

F0( -.3310 FNA .6188 FC3 -.7809 8SP 16531

BDE Z,0]58 BiA .9736 B(3 4.9220 FSp -356

OISTANC£ 5Z8.156

Z5.535 GAL 2.54 AZL 93.35 HCA 270.18 SNA 119.69 (CC .27016 INC 3,3481 Vl 29.36T

36._68 GAP 14.58 AZP 90.01 TAL 173.09 TAP 83.21 RCA 6T.35 4PO 151.02 vZ 35,23Y

79.10 ZAP 176.46 (TS 321.72 ZA( 133,42 (Y( 191.47 ZA( 82.$7 (TC 156.41 CLP-177.24

DLA -13.14 R&L 161.46 RA0 6567.8 VEL 11.884 PTH

INJ LONG |NJ RT ASC INJ 4ZNTH INJ TIME

16.2_ Z|.4Z i17.57 • 57 5

258.•Z 27.09 01.26 1• 28 ZO

357.99 20.83 118.72 9" • 35

217.57 16.88 79.89 18 51 46

343.70 19.10 t21,39 9 37 41

196.90 26.06 •6.11 ZO 11 Z

NIO-CCX/RS.[ (X(CUTION ACCUNACV

SGT 3Z56.8 SGR 425.5 SG3 111.0

RRT .0486 RNtr .04_D RTF .8782

8GB 5254.1 R23 ,0044 RI5 .818Z

$G1 5Z_6.9 $GZ 414o9 THA .ZO

2.11 VHP 9.193 0P4 9.08 RAP 161.66 ECC 1.3266

POCST TIN |NJ 2 LAT [NJ Z LONG

1191.8 -3.85 9.56

4677.3 25.53 230.57

951.4 -4.78 331,57

4391.9 26.59 209.18

?83.8 -7.21 337.32

4151.2 _9.32 168.40

ORB[T 0(TERNINATION ACCURACY

ST 2601.4 $N 348.5 $S 395.?

CRT -.9518 CRS .88|7 CST -.9828

LSA 2687.1NSA 131,0 SSA 24.1

ELI 26Z_.3 ELZ 106.1 ALF 172,72

_AUNCN DAlE NAY 18 1964 IrLJG_T ?IN[ 180._1_ ARRJVAL DAY( NOV 24 ]964

HI[LIOC(NTRIC CONIC

RL 131.61 LAL -,OO

RP 107.56 LAP 3.3•

RC 194.941 GL -18.88

PLAN_TO((NTR[( CON;C

C) 21.14• VHL 4.899

LNCH AZNTH LN(H •|k_

90.00 • 51 17

90.00 16 6 l

100.00 9 5 5

tO0.O0 1• 34 55

110.00 9 56 13

110.00 19 0 4

OJST_N(E _33.484

LOi. 2A_.•O VL 25.176 GAL 3.28 AZL 95.38 HNCA 2•3.42 SlAA

LOP 1_O.13 VP 348.811 GaP 14.9_ AZP 90,2'0 TAL 1•1.30 TAP

GP -2.16 ZA_ ?5.44 ZAP ]?7.03 ITS 313.75 ZA[ ]53,49 (T(

119.36 (CC .ZTS?3 |N( 3.3804 Vl 29.38?

84.•5 RCA 86.45 APO 151.18 VZ _3.231

181,40 ZAC 83.55 (TC Z38.0• CLP-IT?.96

OLA -14.19 _AL 183.18 NA0 6387.9 V[L il.9_8 PTH 2.11 VHP 9.422 OPA 8.13

L-| TIM( _NJ LAT _NJ L(_IG _NJ RT ASC _NJ 4Z/ATH _NJ T[NI[ PO CST TIN

I770.63 -8,91 I_.0_ 28.]7 ti•.53 8 20 48 1170.6

53_8.84 17.51 Z4Z.4Z $Z.4Z 83.05 1• )4 50 4•18.8

1331.33 -8.08 358.93 23.$4 118.88 9 30 3• 932.5

5041.|8 18.81 ZZI.14 31.21 81.69 18 58 5• 4441.2

13•I.•Z -11.05 341.93 23.?3 IZZ.56 I0 19 I• 771,7

4•73,•5 31.23 Z00.19 31,51 7•.95 20 19 40 4|•5,•

01FF(R(NTIAL CCN'R(CTION8

T0(-2,119• TRA 1.14A1 TC3-4.828_ BAU 1.:3088

RO[ .18_1 RRA .]4_3 RC3 -,11_5 FAU .01870

FOE -.3395 FRA ,8553 FC3 -.6839 88P 16852

BO( 2.1384 B_A 1.2311 8(3 4.6196 rSP -352

RAP ]64.05 [CC 1.3480

_NJ Z LAT ZNJ Z LONG

-3.17 8.36

Z6.Z? 133.98

-4.13 350.33

Z•.3• 111.64

-6,68 336.3?

)0.24 ]91.35

_t_81T 0(T(RNINATION ACCURACY

ST 2697.5 SR 535.8 SS 603.?

CRT -.9428 CR$ .8757 CST -.985?

LSA 2??2.8 NSA 154.4 SSA 22.5

(L] 2708,Z EL2 I]7.7 ALF IT2.87

NI0-COURK [Ird[cuTION ACCURACY

SGT 5157.| SGR 425.3 865 109.0

RRT .0105 RRf" .OIZO RTr .8844

9_ 52?4.3 R23 .0026 RI3 .8844

SG| 325•.| SGZ 425.4 TH& ,05

223•



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL I, 1964_

ZZ58A

.AUNCH 0ATE HAY Z# 196A

HELIOCENTRIC CCJI|C

RL 151.61 LAL -.0O

RP 10?.56 LAP $.59

mC 116.8Zl GL -16.)0

PLAN_TO([NTR|C CONIC

C) ZZ.TA4 VNL A.769

LNCH AZNTN LNCH TINI[

90.00 8 14 51

90.00 16 1Z 0

100.00 9 27 37

JO0.O0 17 41 35

I10.00 10 lY 30

I10.00 19 R l|

FLIGHT TIRE 18Z.00 ARRIVAL OAT[ NOV Z6 1964

DISTANCE 556.755

LOL 246.70 VL 25,211GAL 4.05 AZL 93.4] HCA Z76.66 )HA 119.05 [CC .Z8184 ]NC 3.4128 vl 29,)8?

LOP 163.38 vP 36.775 GAP 15.43 AZP 90.40 TAL 169.54 TAP 86.Z0 RCA 85.50 APO 15Z.60 v| 35.22A

GP -Z.lO ZAL 71.78 ZAP 177.51 £TS 302.51 ZA[ 153.56 [T[ 181.53 ZAC 8A,14 [TC 257.75 CLP-178.87

OLA -15.14 RAL 168.64 RAO 6567.9 V[L |Z.O05 PTH Z.14 VHP 9.668 0PA ?.Zi RAP 166.42 [CC 1.3743

L-| T;14[ |NJ LAY |NJ LONG |NJ RT ASC |NJ AZNTH ;Hi FIV,_ PO CST TIN IN| Z LAT IN| Z LONG

1754.48 -6,40 14,|4 31,0| ]i7.64 8 43 45 1154.5 -Z,65 ?.4T

5380.ZZ 27.69 246.13 37.85 84.88 17 Al 40 4780.Z 26.89 Z37,6!

|516.57 -7,60 356.15 30.36 |19.00 9 S| 56 9|8.6 -3.68 349.56

5091.3A Z9.25 Z24.73 )7,69 85.53 ]9 6 26 449I.) 28.04 216.13

1382.$Z -10,70 34Z.4Z 28.48 iZZ.66 10 40 |3 762.3 -6.32 336.07

48Z0.56 52.8Z 203.54 57.08 79.85 ZO 28 31 4ZZO,4 31.07 19A.76

DIFFERENTIAL C(_QRECY|ONS

TO(-Z,ZA26 TRA 1.5400 T¢5-4.3057 8AU 1.3099

ROE .2986 RRA .1450 RC3 -.1453 FAU .01553

FO[ -.5678 FRA .6956 fC5 -.591Z 8SP 16746

BO[ Z,Z628 BRA 1,5466 BE3 4,3062 FSP -348

LAUNCH DATE HAY 26 1964

HELI_[NTRIC CONIC

H|O-COq_tS[ [XI[CUTION ACCURACY (_qS|Y 0[T[RH|HATION ACCURACY

$GT 5272.6 $C_ 424.8 $63 IO7.0 ST 2?58.0 SR 362.8 SS 609.?

RRT -.0229 RRF *.0193 RTF .8905 CRY -,9544 CRa .8703 CST -.9880

aGB 5289,7 R26 -.0012 RJ3 -.8905 LaA 2843.5 NSA 158.4 aSA 21.1

aGI 5272.6 aGZ 424.7 THA 179.89 ELI 2778,8 EL2 128,3 ALF 172.98

FLIGHT T|N[ 184.00 ARRIVAL OAT[ NOV 28 1964

OIaTAN(£ 543.955

RL 151.a1 LAL -.OO

RP 107.61 LAP 5.$9

RC 196.276 GL -17.64

PLAN(T(_EENTRIC EONJC

C3 24.8?5 VHL 4.96?

LNCff AZHTff LNCH TIV_

¢0.00 6 $6 4A

90,00 la 18 J7

100.00 9 49 11

100.00 17 A8 3Z

110.O0 10 37 41

110,00 19 16 30

DIFF[R£NYIAL C_RECTION6

70[-2.3939 TRA 1.6554 TC$-$.959_ 8AU 1.3067

RO( .3168 RRA .JAaJ RE3 -,|230 FAU ,01433

rD£ -.5743 FRA .?_88 FC3 -.50Z8 sap 18752

80£ Z.3651 MA 1.8611 8C3 3.9212 rSP -341

L_. 246.70 VL Z$.|(K) GAL A.86 AZL 93.45 HCA 279.91 SI4A 1J8.74 [CC .28853 iHC 3.445? Vl 29.387

LOP 166.92 VP 36.?29 GAP 15.91 AZP 90.59 TAL 16?.79 TAP 87°69 RCA 84.48 APO 155.00 VZ 35.217

GP -2.09 ZAL 68.Z4 ZAP |77.86 £T8 286.26 ZA[ 153.61 £T[ 18J.27 ZAE 64.72 [TC Z57.45 CLP-I?9.A0

DLA -16.00 RAL 172.41 RAD 65_1,0 VEL |Z,085 PTH Z.16 VHP 9.935 OPA 6.28 RAP 168.77 ECC I.AO61

L-I TIN[ 1Hi LAY IN| LONG IN| RT A$C |Hi AZNTH IN| TXHE PC) CST TiN _NJ 2 LAY IN| Z LONG

1743,49 -8.05 J_,$Z 35.91 |17.?| 9 5 47 IIA3,5 oZ.)O 6.86

543|.06 28.14 249.83 43.53 86,72 17 48 48 A83|.1 27.39 2AI.25

|509.72 -7.31 355.66 35.23 119.06 10 |4 20 909.? -5,36 349.07

5|40.09 29._7 2g8.31 43,ZZ 85.39 19 14 12 4540,| 28.62 219.64

1357.76 -10.5d 34E.18 33.28 ]ZZ.?I 11 0 |9 157.8 -6.15 335.83

4964.78 33.30 Z08.92 42.73 81.80 Z0 37 55 4264,6 31.8I 198.01

NI0*COU_IISI[ EXI[CuTICN ACCURACY ORgiT 0[TERMINATION ACCURACY

aGT 5278.5 aC_ 425.4 aG5 104.9 aT 2809.7 aR 369.3 aa 612.9

RRT -.0563 RRF -.0500 RrF .8965 CRT -.9262 CRS .6650 C$T -.9698

aG8 5z95.5 RZ3 -.0008 R|5 -.8963 LaA 2894o8 HSA 163.1 saA 19.7

aG| 5278.6 aDZ 422,7 THA 179.74 EL1Z8_0.5 EL| 158.2 ALF 173.04

LAUNCH DATE NAY 26 1964

HELIOCENTRIC CONIC

RL 151.61 LAL -.00

RP 107.63 LAP 3.59

RC 199.914 GL -16,97

PLAH[ TOC[HTR|C CONIC

C3 Ze.990 VHL 5.195

LNCN AZHTH LNCff TIN(

90,00 8 57 A6

90.00 16 24 53

JO0.O0 I0 9 36

100.00 17 55 44

i|0.00 10 56 50

110,00 19 Z) 0

FLIGHT TIN(: I86.00 ARRIVAL DATE NOV 30 1964

oIaTANE[ 549.077

LOL ZAa.70 VL Z$.|OA GAL 5.7| AZL 93.48 NCA 286.14 )HA 118.45 [CC .29586 [HE 3,4?92 Vl 29.387

LOP 169.87 VP 58.683 GAP 18.42 AZP 90.79 TAL 166.06 TAP 89,20 RCA 85.40 APO 155.49 VZ 35.Z09

GP -Z.O| ZAL 44.84 ZAP 177.98 ETa 262.18 ZAE 135.66 EYE 181.21ZAC 85.31 [TC 257.18 CLP 179,87

DLA -16.75 RAL |75.88 RA0 6588.1 VEL 12.181 PTH 2,|9 VHP 10.225 DPA 5.3) RAP 171.11 [CC 1.4442

L-| TIHI[ IN| LAY |NJ LONG IN| RY ASC |NJ AZNTH IN| TIN1[ PO CaT TIH |NJ 2 LAT IN| 2 LONG

1757,88 -5,88 13,21 40,84 117,75 9 26 44 1137.9 -2.12 6.54

5481.03 28.28 253,48 48.84 88.54 l? 56 14 488|,0 Z?,78 244.85

1506.09 -7,19 355,45 40,15 119,09 10 34 4Z 906.1 -).26 348.87

5186.03 29.?0 231,87 48,78 87.25 19 ZZ 12 4508.0 29.08 ZZ$.J3

1350.11 -10,55 342,ZO 58.10 122.10 11 19 28 758.1 -6.16 335.85

4908.?? 35.68 210.30 48.42 83.76 Z0 46 49 4308.8 32.45 Z01.28

DIFFERENTIAL CC_R[¢TIONa

TO£-Z.4e?5 TRA 2.1842 TC5-3.6093 8AU |.30Z9

R0[ .3)70 RRA ,1452 RC3 -,|OZJ fAU ,0J3Z2

FO[ -.56Z8 FRA ,7827 FC3 -.4241 8aP 16948

00[ 2.5100 6RA 2.185K) 8C5 3.6107 rsP -_36

LAUNCH DATE NAY 26 1964

HELI(X:ENTRIC CONIC

NI0-COUR_[ IX[CUT|ON ACCURACY (_'SIT 0£Y[RNINAT|ON ACCuRACy

SGT 5Z86.7 )DR 4Zl.l SG3 102.9 ST 28A7.3 aR )?5.0 aa 616.0

RRT -.OS)OZ RR!r ".0822 RTF .9027 CRT -.9189 ERa .4612 CaT -.9914

aG8 5300.4 RZ5 .0003 R|3 -.902? LaA 29)2.4 NSA 167.4 SSA 18.4

SGI 5285.8 aDZ 419.4 THA 179.59 [LI 2868.1 EL2 146.8 ALF 173.08

FLIGHT TiN[ 188.00 ARRIVAL DATE D[C 2 J964

0ISTANC[ 554.108

RL 151.6J LAL -.00 LOL 248.70 VL

RP 107,89 LAP 3.37 LOP 173.11 VP

RC 201.528 GL *18,24 GP *1.98 ZAL

PLAN[TOC[NTR;C CONZC

C3 29.749 VffL 5.454

LNCH AZNTH LNCH TII#I[

90.00 9 I? 29

90.00 16 31 48

100.00 !0 28 45

100.00 18 3 12

110.00 I1 14 49

110.00 19 33 36

01FF£RENTIAL C5/ECTION6

TO[-2.9152 TRA 2.5_1| TC3-3.2578 8AU 1.2961

R0[ .5566 RRA .1425 RC5 -.0831 rAu .01215

FOE -.$911FRA .8289 FC3 **$835 9SP 16886

90£ Z.9397 8RA 2.5351 9C3 3,2589 FSP -351

25.050 GAL 6.61 AZL 95.51 HCA 286,38 aNA 118.16 [CC .3059A INC

38.637 GAP 16,97 AZP 90.99 TAL |6A.$5 TAP 90,73 RCA 62.24 APO

81.60 ZAP 177.84 EYa 245.99 ZAE |55.69 ETE 181.15 ZAC 85.90 [TC

3.5137 V] 29.387

15A.O? V2 35.200

256.93 CLP 179.13

OLA -17,40 RAL |79.21 RAO 65M.2 V[L 12.293 PTH 2,2| VHP 10.540 0PA 4,57 RAP 173.42 ECC 1.4896

L-I TIN[ |NJ LAT |NJ LONG |NJ RT AaC |NJ AZNTH IN| TIME PO CST TIM |NJ Z LAT _NJ Z LONG

1737.59 -5.87 13.]9 45.?? i17.75 9 46 27 IJ37.6 -2.|1 a.53

5529.87 28.32 25?,05 54.55 90.53 18 3 56 4929.9 28.06 2A8.40

1307.69 -7,24 )55.54 45.02 119.08 10 53 53 907.7 -).51 348.96

5255.05 29.88 235.38 54,_4 89.08 19 ]_ 2? 4655.0 29.43 226.59

1585.30 -10,74 342.48 42.91 ]22,65 11 37 55 ?65.3 -6,36 336.JZ

4952.15 55.95 2J5,68 54.|2 85.73 20 56 8 4552.Z 32,98 20A.55

H|O*COUR$[ lid[CUT|ON ACCURACY C_BIT D[T[RHINATION ACCURACY

aGT 5285.8 9DR 418.Z SG3 101.0 ST 2873.5 SR 579.9 sa 616.1

RRT -.1253 _ **|149 RTF .9092 CRT -.9124 CRS ,8578 CaT -.9926

$G8 5502,4 R23 .0003 R13 -,9092 LSA 2958.6 NSA J71.6 SSA 17,2

SGI 5286.1 aG2 414,8 THA 179.43 ELi Z694.4 [LZ ]54,4 ALF 175,10

2Z38



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

Z2)gA

L4uNCH DATE NAY Z¢ 1964 FLIGHT TIN([ 190.00 ARRIVAL D4TE DEC 4 1964

HELIOCENTRIC CONIC

RE 151.61 LAL -.00

RP |07.69 LAP 3.34

RC Z03.120 GL -15.40

PLAN(TOCENTRIC CONIC

C_ $3.023 VHL 5.747

LNCM AZMTH LNCM YiM(

90.00 9 33 49

_0.00 16 38 54

:O0.00 EO 44 J$

100.00 II 10 51

110,00 11 31 36

I10,00 19 42 I?

0IfF(RENT|AL COilIR(CT|ONS

r0E-2.7433 ?RJ 2.8989 TC3-Z.9J16 8Au 1.2858

ROE .3124 RRA .15?Z RC5 -.0662 FAU .01109

FOE -.6001 FRA .8?78 FC) -.2907 83P 16948

80E E.7699 8114 Z.90ZZ 8C5 Z.9|24 FSP -527

0lStANC[ 559.032

LOt. 246.70 VL Z4.996 GAL 7.57 AZL 9).55 HCA Z69.62 SNA 111.87 [CO .31281 INC 3.549Z vl 29.38?

LOP |76.55 vP 36.392 GAP |7.56 AZP 91.19 TAL 162.67 TAP 92.Z9 RCA 81.C0 APO ]34.74 VZ 35.191

GP -|.94 ZAL 58.52 ZAP 177.49 ET$ ZZ�.?I ZA[ 151.?0 (T[ |SI.IO ZAC 86.48 (TC Z56.71 CLP 178.38

DLA -17.95 RAL I82.40 RAO 6568.5 VEL IZ.4Z6 PTH 2.25 VHP |0.984 OPA 5.40 RAP 173.72 [CC 1.3433

L-| TIN( IN| LAT |NJ L(_G IN| RT ASC IN| AZNTH IN| TIME PO CST T|N IN| Z LAT |NJ Z LONG

J?4Z.6J -6.05 13.47 50.6? |17.72 l0 4 51 114Z.6 -Z.27 6.81

3577.55 _9.2§ Zf_).52 59.80 9_.07 |8 11 52 4977.3 28.24 251.86

15|4.35 -?.44 )55.9| 49.89 ||g.OJ |1 11 48 9|4.3 -).34 349.33

5Z80.94 29.88 Z$9.76 59.85 90.89 19 58 _Z 4680.8 Z9.68 229.96

1375.19 -ll.|0 345.01 47.69 IZZ.54 11 54 30 773.Z -6.73 336.65

4994.75 34.11 216.97 59.79 81.69 ZJ 5 32 4394.8 33.4Z Z07.80

MiO-CC_JIR_E (XECUTI_t¢ ACCURACY _B|T 0ETERMINAT|C_I ACCURACY

SGT 5205,J $GR 4J4.5 $G3 99.J ST 2884.8 ._l 383.7 $S 619.7

RRT -.1605 RIR!r -.1482 RTF .915? CRT -.9064 CR$ .8530 CST -.9937

SG8 5299.5 825 .IX)05 813 -.9157 LSA Z970.3 MSA 175.5 $_A J6.Z

SGI 5285.5 $GZ 409.1 THA 179.27 ELl 2903.9 EL2 160.9 ALF 1?3,11

LAU,_ DATE NAY Z8 J964 FLIGHT ?JJ,_ |92.00 ARRIV4L OATC DEC 6 1964

P_L|O(ENTR|C CONZC

RL 151.61 LAL -.00 LOt. 249.70 VL

RP 107.72 LAP 5._O LOP 179.59 VP

RC Z04,609 GL -14.71 GP -I.91ZAL

PLANET_(NTRI( CONIC

C3 34.898 V_L 8.0T4

LNCH AZN?H LNCH ?|14_

90.00 9 52 40

90.00 16 46 17

10t0.00 It Z 58

tOO.D0 18 |9 41

110.00 11 47 9

110,OO |9 51 O

D|FF(R(NTIAL C(_i_RECT|_N$

YDE-Z,86R8 TRA 5.2911 TCS-Z.5?SZ 8AU 1.2696

ROE ,4074 RRA .1296 RC_ -.0513 FAU .O|OOI

FOE -.6089 FRA .9508 FC5 *.Z548 8SP 16900

8DE 7.8983 8RA 3.2936 8C3 _._737 gSP -320

DISTANCE 565.9.50

24.945 GAL 8.58 AZL 95.59 PICA 29Z.85 SNA 117.60 ECC .3Z238 INC 5,5862 vl 29.387

3Q.54e GAP 19.21 AZP 91._8 TAL 161.03 TAP 95,89 RCA 79.66 AP_) 153.53 V2 55.181

55061 ZAP 176,95 ETS 218.06 ZA[ 155.?0 EYE 191,04 ZAC 97.06 ETC 256.31 CLP 177.62

OLA ol9.41 RAL |85.44 RAO 6568.4 VEL |Z.580 PTH 2.28 VHP I1.260 DP4 2,43 RAP J 77.99 ECC J.6073

L-| T|N( IN| LAT |MJ LONG |NJ RT ASC |NJ AZNTN |NJ T|NE PO CST TIM IN| 2 LAT IN| Z LONG

1752.74 -6.55 14.05 55.51 |l?,6S lO Zl 55 |ISZ.? -Z.59 7.38

5323.24 28.09 265.87 65.20 95.?4 18 ZO 0 50Z3.2 28.51 255.2]

15E5.91 -7.93 556.56 54,70 IJ9.94 ]l 28 24 92_.9 -3.93 349.97

5525.51 29.79 242.06 65.50 gZ.61 19 47 26 4725.5 29.83 233.26

1357.53 -11.63 545.79 52.45 1_2.57 IZ I0 15 797.5 -?.Z7 337.41

5038.45 34.18 ZZO.Z5 65,40 89.61 21 14 5? 4456.5 53.73 211.0|

NI0-COuRSE (XECUT|ON ACCURACY C_81T DETERMINATION 4CCURACY

SGT 5272.9 SGR 410.1 SG5 91.5 ST 2880.8 88 386.2 SS 6ZO.?

NIT -.1957 RRF -.1812 RTF .922| CRT -.9006 CR$ .B321 CST -.9946

8G0 5288.8 825 -.0005 RI5 -.9221 LSA 2966.7 MS4 179.0 SSA 15.2

$G| 5Z7).5 $62 402.| T_A J79.J2 ELl 2901.B EL_ 166.6 ALF 17_.09

LAUNCH 041( NAY 28 1964 FLIGMT TIME 194.00 ARRIVAL O4T[ OEC 8 1964

N(L|OCENTRIC CONIC

RL 151.61 LAL -.00

RP 107.73 LAP 3.26

RC 206.236 GL -13.84

PLANCTO((NTRIC CON|C

C3 41.486 VNL 6.441

LNCH AZNTH LNCN T|N(

90.00 10 9 I

90.00 16 95 32

100.00 11 17 36

ZO0.O0 18 26 38

110.OO 12 I Z2

110.00 19 39 42

DIFF[RENTIAL CC)_RECTION$

r0(-3.005| TR4 5.?035 YC5-2.2546 BAU 1.2507

ROE .4559 RNA .1195 RE5 -,0589 FAU .00099

FOE -.6|97 FRA .9863 FC5 -.J875 BSP J6954

60( 5.0342 MA 5.7052 8C5 2.2550 FSP -515

DISTANCE 568.4_0

LOt. 246.70 VL 24.992 GAL 9.66 AlL 93.65 HCA 296.09 SN4 117.55 ECC .33335 |NC 3.6230 VI 29.38T

LOP 182.83 VP 36.501 GAP 18.92 AZP 91.60 TAL ]59.43 TAP 95.52 RCA 78.22 APO 156.45 VE 55.171

GP -1.88 ZAL 32.91 Z4P 176.32 ETS 209.89 ZAE 135.67 ET[ 180.99 ZaC 87.64 (TC 256.34 CLP 176.84

OLA -18,79 RAL 188.52 RAO 6568.6 VEL 12.761PTN 2.32 VMP |1,674 0PA |.45 RAP 180.24 [CC 1,6827

L-| TINt |NJ LAT IN| LONG |NJ RT ASC |NJ AZNTH |NJ T|NtE POC$T T_N |NJ 2 LAT |NJ Z LONG

1767,75 -6.92 14.90 60.27 1_?.35 10 3? 29 1167.7 -3.08 8.22

3887.43 27.85 267.08 ?0.49 _5.34 18 28 20 5067,4 28,30 258.43

|542.15 -8.58 5_1.47 59.43 119.80 I| 4) 38 942.1 -4,47 350.86

5368.28 29,61 245.25 70.66 r)AeZ8 19 56 6 4768.3 29.89 256.45

1408.03 -lZ._q_ 544.91 37.09 I_.|5 |2 24 48 806.0 -7,97 538.39

5077.13 34.15 223.40 ?0.93 91.49 21 24 19 44?7.1 33.98 214.16

M_D-COIJRS_ Ex(CuTZON 4CCt.H_ACY ORBIT OE TERN[NAT£ON ACCUR4CY

SGT 3261.1 SGR 405.1 SG3 95.5 ST 2869.4 SR 397.4 SS 622.8

RRT -.25_) _ -.2157 RTF .9Z87 CRT -.8_37 CRS .8502 CST -.9954

86_ 5276,6 RZ5 -.0010 RJ3 -.9287 kSA 2956.1 NSA 181.6 SSA 14.4

SGI 526|,9 SG2 394.0 TNA 179.97 ELl 2890.4 EL2 J?l.O 4LF 173.08

LAUNCH OAT( MAY 28 1964 FLIGHT TIM( 196.00 ARRIVAL O4T[ DEC 10 1964

HELIOCENTRIC CONIC OISTAN_E 572.952

RL 151.6| LAL -.00 LOL 246.70 VL 24.842 GAL 10.82 AZk 95.67 HCA 299.32 SNA 1|7.07 ECC .34527

RP 107.78 LAP 3.R0 LOP J88.07 VP 39.45? GAP |9.70 AZP 91.80 TAL 157.88 TAP 97.20 RCA 76.65

RC 207.762 G_ -15.17 GP -1.95 ZAL 50.52 ZAP 175.6Z (TS Z04.04 ZAE 135.62 ETE 180.94 ZAC 88.20

PLAN(TOCENTRgC CON|C

C3 46.915 VNL 8.849 OLA -19.06 RAL 19J.0Z RAO 656_.8 V(L IZ.9?E PTH

LNCN AZMTH LN4_N TIM( L-| TIN( IN| LAT |NJ LONG |NJ RT ASC |NJ AZNTH INJ T|M(

90.00 I0 Zl 31 1797._O -?.45 16.DO 64.95 _17.40 10 51 38

90.00 17 l 37 5709.76 27.55 Z70.14 75.67 98.84 18 36 47

|00.00 It _| 28 1588,65 -9,05 _58.82 64.06 1J8.6J JJ 5? 30

100.00 18 34 41 5408,94 2_,36 248.30 75._0 95.8? 20 4 51

110,O0 |Z 14 18 |428.40 -15.ti 548.04 61.65 |21,86 |2 58 7

110,00 _ 8 2'0 5116.86 54.04 226.49 ?8.54 95.3| 2| 33 56

O]FF[R(NT|AL C_I_SECT|ONS N[0-C_uRSE ExECuTION ACCURACY

TOE-5.|404 TRA 4.1417 TC5-|.9545 8AU I.ZZO0 SGT 5244,? $GR 599._ $G3 93.?

ROE ,4616 RRA .1067 RC3 -.0286 FAU .00797 RRT -.2688 RRF -.2510 RTF .9353

FOE -.65|9 FRA |,0439 FC5 -.14?Z OSP 16954 868 5259.9 RZ$ -.0Dig RI5 -.9335

80E 3.1742 8RA 4.1451 eC3 1.9549 FSP -51| 8GI 5245.8 $GZ 384.7 THA 178,82

INC 3.6660 Vl 29.38?

AP_ |57.5D v2 33.J60

(TC 256.20 CLP 176.03

Z.37 VNP 12.150 0PA .48 RAP 1_2.46 (CC 1,77_1

PC) CST TI_ IN| 2 LATINJ 2 LONG

1187.3 *3,70 9,31

5109.8 28,21 261,54

96Z.? -3.16 53J.99

4809.6 29.87 239.53

828.4 -8.80 339.58

4516.? 34.15 2J7.24

O88[T DETERMINATION ACCURACY

ST 2949.0 SR 38?.2 SS 625,B

CRT -.8915 CRS .8488 CST -.9960

L$A 2936,? N�A 195.5 $$A 13.6

(LI 2869.9 EL2 ]?4.3 ALF J73.07

2259



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE MAY 28 1964 FLIGHT Y|N( 198.00 ARRIVAL DArE 0[C J| 196A

HELIOCENTR[C C(_qlC 0[STANC£ 577.Z|_

RL 151.61 LAL -.00 LO¢ 246.70 VL 24.793 GAL 12.07 AZL 93.7| HCA 302.54 SNA 116.83 [CC

RP JOT.el LAP 3.13 LOP 169,30 YP 36.4|3 GAP ZO,56 AZP 9Z.OO TAL 156.39 TAP 98.93 RCA

RC 209.266 GL -12.40 GP -I.92 ZAL 47.94 ZAP 174.97 [TS 199.71ZAE 133.53 EYE 180.89 ZAC

PLA_TOC[NYRIC EON|C

C5 53.353 VHL 7.304 DLA -19.27 RAL 193.55 RAG 6368.9 V[L |3.2|8 PTH 2,41 VHP 12.634 0PA

LNCH AZNYN LNCH TIPlE L-| T|NE IN| LAT ]NJ L(_AG |NJ RT ASC |NJ AZNTH |NJ y|HE

90.00 10 3A 10 18]1,05 -8.18 17.35 69.46 117.Zl 11 4 21

90.DO 17 9 29 5750,10 27.18 273.04 60.71 98.23 18 A5 19

lO0.O0 II 43 33 1537.12 -9.84 .00 68.37 1|8.37 12 1O 0

JO0,O0 18 42 41 9449.Z6 Z9.03 251.Z0 Bl.OO 97.36 20 13 36

1;0.00 12 25 33 1434,2| -14.03 347,47 66,11 1Z|.30 12 50 1Z

I|0.00 2'0 Je 31 5154.93 33.83 229.46 81.61 95.06 21 42 46

DIFFENENT|AL CCRg[CTI(_i$ N|O*C(_l$1[ [YJECUT|ON ACCURACY

TDE-3.26E9 TRA 4°6095 YC3-1,6747 8AU 1,1946 $GT 3223.7 SGR 395,3 SG3 92.0

ROE .4906 RRA .09|0 RC3 -.OZ03 FAU .00695 RRT -.306| RRF" -,2870 RTF .9418

FO£ -.6455 FRA i°IJOZ rC3 -.|lZ7 BSP |695| SG8 3Z58.5 g23 -.0030 RI3 -.9418

SO( 3.3193 _A 4.6102 8C3 i.6748 FSP -306 SGI 3225.1 $GZ 374,3 YHA ]78.67

.55848 JNC 5.7096 VI 29.397

?4.95 APO 158.T0 V? $5.149

88.76 ETC 256.08 CLP 175.Z0

-,49 RAP 184.65 [CC 1,8781

PC) CSY T|N IN| 2 |AT IN| 2 LO_IG

1211.| -4.47 10.64

SISO.] 26.D5 264.46

98T,1 -S.98 555.35

4849.5 29.7? 242.47

854.2 -9.76 340.97

4554,9 34.18 ZZ0.25

ORBIT DETERH]NATION ACCURACY

ST 2820,8 SR 385,5 SS 629.9

CRT -.8873 CRS .8477 CST -.9966

LSA 29|0.0 MSA 184.5 $SA 12.8

ELl 2841.6 EL] 176.5 ALF 173.06

LAUNCH DATE NAY Z6 1964 FLIGHT ?X_ Z00.00 ARR|VAL 0ATE DEC J4 1964

_LIOC[NTRIC CC_IIC

RL 151.61 LAL -.00

RP 107,B5 kAP 3.03

RC 210,746 6L -11,65

PLAN(TOCENTRIC C(_IIC

E5 61.007 ¥_L _.8||

LNCH AZNTH LN_H TiPI_

90,00 10 44 59

90.00 l? 17 26

100o00 I1 5A 14

tO0.O0 16 50 33

110.00 12 36 ZZ

110,00 EO E3 |4

LOt. ZA6.?O vL

LOP 192,35 V@

GP -I.60 ZAL

01STAKE 581.218

24.746 GAL 13,42 AZL 93.76 NCA 30F.77 SNA 116.58 £CC .37317

56.370 GAP 21,5| AZP 92.Z0 TAL 154.97 TAP 100,74 RCA 73.08

45.74 ZAP 174.06 [T5 |96.59 ZA[ 133.41 £T[ |60.6A ZAC 89.31

OLA -|9.40 RAL 195.90 RA0 6569,1 VEL 13.50A PTM 2.67 VHP 13.195 OPA -1.44

L-I ?l_ |NJ |AT IN| LCNG JNJ RT A$C ]NJ AZNTH _NJ T|NE PO CST YiN

16341.60 -9,05 16.93 73.87 116,93 II 13 39 1238.6

3768.32 26.78 275.76 85,59 99.56 18 53 55 51_8.3

1615.15 -10,75 |,60 72.96 118.06 |Z 2| 9 1OlS.J

5467.01 28.69 253,95 85.94 98,77 20 22 20 488?.0

1465,11 -]5.05 349,0_ ?0.46 |2J,06 13 1 5 963.1

3191,61 33,59 25Z.3| 66,71 96,73 21 51 46 4591,8

O;FFERENTJAL C(31ERI[CTJ(_NS

T0[-3,4269 TRA 5,1127 TC3-J.4141 8AU 1.1534

R0£ ._206 RRA o0720 RC3 -.0159 FAU .00566

FOE -.6602 FRA I.IRII FC3 -.063| BSP 16838

BOE 3.4682 MA 3,1132 BC5 J.4141FSP -299

XNC 3.7564 vl 29.587

APO 160.09 V| 55.138

ETC 255.98 CLP 1TA.54

NJO-COLM$E EXECUTJON ACCURACY

5GT 3197.7 5GR 386.6 SG3 90.4

RRT -,3435 RRF" -,3232 RTF .948J

SG8 5Z12.1 R23 -.0043 RI3 -,9481

SGI 5199,4 SG2 56_.0 THA 178,3_

RAP 186.81ECC 2.DO40

|NJ 2 LAT |NJ 2 LONG

-5.3A 12.19

27.83 267.25

-6.91 354.91

Z9.61 245.26

-10.82 342.53

5A.16 223.11

(_?|T D[TERN]NAT|ON ACCURACY

5Y 278A.6 SR 382.3 SS 635.3

CRT -.8856 CRS .8466 CST -.9971

LSA 2873.7 HSA 18A.7 SSA 12.1

ELI 2805.1 EL2 177.7 ALF 173.06

LAUNCH DATE NAY 21 196A FLIGHT TIN_ 202.00 ARRIVAL DATE DEC 16 1964

HEL|O(ENTR|E CONIC

gL 151.61 _AL -.00

RP 107.69 LAP 2.96

RC 212,Z09 GL -10.91

PLAN(TOC[HTR|C CON|C

C5 ?0.142 VHL 6.373

L_CH AZHT_ LNCH TZH(

90,00 IO 54 19

90.00 17 25 26

100.00 12 3 30

lo0.o0 18 56 56

II0.00 iZ 45 30

110.00 2*0 33 26

OIFFERKNTIAL C(_iQR[CTION$

T0[-3.5866 TRA 3.6480 TC3-1,176[ 8Au 1.1046

ROE .5516 RRA .0406 RC3 -.0091FAU ,00477

r0( -,9764 FRA 1.2371FC3 -.0369 8SP 16855

80E 3.6306 MA 5.6465 Be3 1.1761FSP -295

0ISTANC[ 584.910

LOL 246,70 VL 24.700 GAL 14.98 AZL 93.81HCA 308.99 SMA 116.35 [CC .38953 INC 5.9072 Yl 29.387

LOP 195.76 V? 36.3Z7 GAP 22,56 AZP 92.40 TAL 153.63 TAP 102.63 REA 71.03 APO 161.60 vZ 55.126

G? -1.79 ZAL 43.71 ZAP 173.19 [T$ 193.77 ZA[ 113,24 EYE 180.79 ZAC 89.84 EYe 255.91 CLP 175.45

OLA -|9.46 RAL 198.08 RAD $569.4 VEL 13.838 PTH 2,53 VHP 13,6210PA -2.38 RAP 198.92 ECC 2.15A4

L-| TZl4( |NJ LAY IN| LCNG |NJ RT ASC |NJ AZNTH |NJ TJN[ PO CST TIN |NJ 2 LAY |NJ 2 LONG

1869.55 -9.96 ZO.TI ?8.11 ]16.64 J1 25 29 1269.6 -6.5Z 15.95

5624.25 26.35 279.31 90.28 100.76 ]9 2 30 5224.3 27,57 269.85

1646.51 -11.74 $,36 77.19 117.69 12 30 56 1046.3 -7.94 356.65

55Z2.73 26.29 256.53 90.69 100.0? 20 30 59 4922.7 29.59 247.9D

1514.69 -16.15 350,67 74.66 120,54 13 10 43 914,7 -11.96 344.25

5227.12 33.26 235.0Z 91.62 98,30 22 0 33 4627.1 3A.07 225.86

H|O-C(_JRS[ (xI[CuT](_I ACCURACY (_I_6JT D(T[RH_NAT|ON ACCURACY

5GT 5168,7 5641 379,5 SG3 69.6 ST 2746,3 SR 377,6 SS 643,4

R6T -,3819 RRF -,3610 RTF .9544 CRT -.8807 CRS .8165 CST -.9975

SG8 5182.6 R23 -.0056 R13 -.9544 LSA 2839.9 NSA 183.0 SSA 11.5

SGI 51?D.7 $62 330.6 THA 1?6.39 EL] 2?66.5 EL] 177.5 ALF 175.O?

LAUNCH OAT[ NAY 28 19t34 FLIGHT TIN[ Z04.00 ARRIVAL DATE DEC 18 1964

H(LX(XENTRIC C_IC

RL 1_1.61LAL -.00

RP tD?.92 LAP Z.66

RC 213.630 GL -10.19

PLAN_TOCENTRIC CCIq|C

C3 81.064 VNL 9.003

LNCH AZNTH LbJCH TIHC

90.00 11 Z II

90.00 17 33 25

1OO,00 1_ II

100.00 IR 6 54

110.00 I_ 33 E5

110.00 1'O 41 _A

0|FFERENTIAL C(3R'IIN[CTION6

TDE-3.Y591 _RA $,124S TC3 -,96_13 8AU 1.0461

R0E ,5639 RRA .OE_ _C3 -,0056 FAU .00360

FOE -,699_ FRA 1.5406 FC3 -.0364 BSP 16828

BOE 3.6042 BRA 6°££46 6C3 .9631 rap -E90

OISTANCE 588.220

_OL 246.70 VL 24.G56 GAb 16.48 AZb 95.86 I,ACA 312.22 SlAA 116.13 ECC .4O?SA IHC 3.8626 vl 29._6T

LOP 1_.96 V? _,285 GAP 25.75 AZP 92.60 YAL |52,40 TAP 104.62 RCA 6_. ?? APO ]63.49 v2 55.114

GP -1.76 ZAL 41.86 ZAP'|?Z.Z7 ETa 191.64 ZA[ |33,02 [T[ 180.75 ZAC 90.36 [YC 255.86 CLP ]72.4?

DLA -19,45 RAL 200°06 RAO 6369,6 V[L 14o228 PTH 2.39 VHP 14,523 OPA -5,30 RAP 19].00 [CC Z.5346

L*I TIN[ IN| _AT IN| LONG IN| RT ASC [NJ A2NTH |NJ T|I_ PO CaT TIH IN| 2 LAT |NJ Z LO_AG

J903.50 -JJ,01 ZZ,6? 62.19 116.25 Jl 33 54 1303.5 -?.39 J5.86

5657.?2 25._0 _80.H 94.?7 |01,86 J9 11 3 523?,? 2?.28 2?2.26

1(3410,24 -1_.60 5.33 8|.26 117.24 |2 59 22 1060,2 -9.05 558.55

5556.ZZ Z?.67 256.93 93.23 101.26 ZO 39 32 4956,Z 29.14 250,55

1346.37 -J?.51 352.6| ?6.?2 11_.95 13 19 |1 948,6 -13,20 346,1!

5260.64 32.92 237.57 95.31 99.77 22 9 3 4660.6 33,92 228.47

N|OoCOuII$( [XI[CUTJOq ACCURACY _RSZT O[Y[RN|NATJON ACCURACY

SGT 5135.2 SGR 3?2.0 $G5 87._ ST 2703.9 aR 57] .6 aS 653.9

R/IT -.4208 Rift" -.3994 RTF .9(H34 CRT -,8785 CR$ .8469 CST -.9979

$68 3148.? R23 -,0069 RI3 -.9604 LaA 2600.6 NaA 181.8 SaA 10.8

SGI 5137.6 5GZ 337.3 ?ffA 178.25 _L| 2?23.6 EL2 176.2 ALr JT3.09

ZZAO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 19647

LAUNCH 0AT( NAY 28 I5GA FLIGHT T[_.. FOG.D0 ARRJYAL CATE OEC 20 1964

H(kiO_(NTRIC CON;C

RL ]$1.61LAL -o00

RP 107,96 LAP 2,75

RC 215.069 GL -9.A8

PLAN[TOC[NTRIC CC_41C

C3 94.299 VHL 9.711

LNCff AZNTH LN_H TIN]

90.00 1| B 34

90.00 17 4] Z|

100.00 12 ]? $0

100.00 19 14 48

]1O.00 18 0 0

IIO.OD 20 49 ?

0|STANCE $91.056

LO¢. ZA6.TO VL Z4.6Z4 GAL i8,ZA AZL 93.9Z HCA 5]5.44 SNA ]15.92 (CC .A2837 ]NC 3,9243 Vl 29.387

LOP ZOZ,ZO ¥P 36.Z45 GAP Z$.OB AZP 92.80 TAL 15J,29 TAP |06,73 RCA 66.26 APO 168,58 V| 35.101

GP -],74 ZAL 40.ZZ ZAP 171.28 (T$ 189.87 ZA( 13Z.73 [T[ IS0.?0 ZAC 90.86 (TC 255,$5 CLP 1?1.45

0LA -19.58 RAL Z01.86 RA0 6569.8 YEL ]4.685 PTH Z.8G VHP |$.314 0PA -4.]9 RAP 195.01 (CC 2.5519

L-I TJN_ |NJ LAT |NJ LONG IN] RT A$C |NJ AZNTH |NJ f|N( PO CSf TIN IN] 2 LA¢ |NJ 2 LONG

|940.03 -]Z.|O 24.80 86.0? ||$,80 ]J 40 84 -1940.] -B.53 17.94

600.46 25.45 304,89 99.04 ]02.84 l? $1 23 .5 26.97 296.55

1716.$3 -13.93 ?.45 85.15 |16.?Z 12 46 27 1116,5 -10.23 .61

8587.28 27.44 261,19 99.59 102.35 ZO 47 $$ 4967.2 28.87 252.62

1884.39 -18.$2 554.99 82.81 119.26 13 26 Z$ 984.4 -]4.48 348.10

5292.15 92.89 299.94 100.78 |0J.19 22 17 19 4692.] 39.72 29D.91

(_RSIT DETERNINATION ACCURACY

ST 2658.$ $R 364.1 $$ 667.3

CRT -.8769 CR$ .84?8 CST -.9982

LSA 2759.2 NSA 178.8 SSA 10.2

[L| 267?.7 EL2 173.8 AL¥ 173.1Z

0|FF[RENTIAL COIR(CTIONS

r0(-3.9438 TRA 6.8A78 TC3 -,7688 BAU .98418

ROE .6171 eRA -.0064 RC3 -.0098 rAU .00230

FOE -.7232 FRA 1,4329 FC9 -.0211BSP 16779

BO( 3,9918 8RA 6.8A7_ 8C3 .7888 rsP -288

NI0-COURS( EXI[CuTICN ACCURACY

$GT S097.6 8GR 364.2 SG3 68,9

RRT -.4598 R_ r -.4985 RTF .966]

SG8 $110.8 RZ3 -.0083 R]9 -.966|

$¢| $100.4 SGZ 923.3 THA ]78.J|

LAUNCH OATE NAY 28 1964 FLIGHT T|N( Z06.00 ARRIVAL OAT( DEC Z2 1964

HELIOCENTRIC CONIC

RL 151,61 LAL -.00

RP 108.00 LAP 2.84

RC 216,486 GL -8.80

PLANE TOCENTRIC CONIC

C3 110.324 VHL |0,$O4

LNCH AZNTH LNCH TIN(

_l,OO |J J9 29

_3.00 17 A9 14

100.00 12 ZZ 54

100.00 19 ZZ 30

l]o,oa 19 $ 21

IIO,OD ZO $8 92

L04. 246,?0 VL

LOP ZO$.AZ VP

GP -1.72 ZAL

OI6TANC( 899,500

2A.574 GAL Z0.|9 AZL 95.99 t'_CA $|8.65 SNA

_8.Z08 GAP E8.98 AZP 99.00 TAL ]_O._i TAP

98.?6 2AP ]7'0.21 ETS 188.3? 2AE 1_2.36 ETE

118.72 (CC .A$147 JNC 3,9932

|08.99 #CA 63.48 APO 167.97

180.65 ZAC 91.34 (TC 255,83

vl 29.387

v| 35.088

CLP 170.36

DLA -19.21 RAL ZO].46 RAO 6S?0.l VEL 18.220 PTH 2.73 VHP 16.210 OPA -5.05 RAP ]9A.96 [CC 2o8157

L-[ T_l_ |NJ LAT _NJ LONG IN] RT ASC [NJ AZNTH ZNJ T[_ PO CST T|N IN] Z LAT |NJ 2 LONG

J978,86 -J9.24 27.D8 89.79 1J5.26 J| 46 28 ]378,9 -9.73 20.16

6Z8.26 2S.OZ 308,81 ]0).05 103,?| 17 59 42 28.3 26.66 298.53

1754.86 -|5.09 9,?0 89,99 116,_2 |2 52 9 1114.9 -11,45 2.79

18J9.$3 27.01 283.13 103.58 103.31 20 _6 6 5015.5 28.58 254.67

18Z|,82 -Ig.?$ 387,09 86.91 1|6.49 13 )Z 25 IOZ|,8 -15.19 350.21

)3Z1.99 92.|9 242,|2 |04.82 ]02.96 22 Z$ |4 4721.3 93.49 253.16

QRB|T OETERN]NAT|ON ACCURACY

ST 2609.5 SR 355.3 $S 683.9

CRT -.8758 CR$ .8A90 CST -.9985

LSA 2715.3 NSA 175.0 $SA 9.6

ELl 2628.1 EL2 170.3 ALr ]73.17

O|FFERENT|AL CCi_RECTIONS

TO(-A.14Z? TRA 7,$217 TC3 -.9921 BAU .8799

R0E .6813 RRA -,0409 RC) -,0029 rAU .00081

_0( -.?$05 FRA 1.5359 rC3 -,0063 8SP |6639

BOE 4.1935 8RA 7.$219 8C3 .$925 FSP -280

NIO-COUR$E EXECUTION ACCURACY

$GT 5086.0 $GR 356.1 $63 8A,4

KRT -.4986 RRI r -,4778 RTF .971A

568 5068.6 R21 -.0096 RI3 -,97|4

SGI $059.2 SG2 308,5 rHAI ?7.98

LAUNC_ DATE NAY 2_ 1964 rLJG_7 TINE 2|0.00 ARRJVAL DATE OEC 24 1964

HEL]OCENTRIC CONIC

RL 151.61 LAL -.00 LOL 246.70 VL

RP 108.04 LAP 2.$1 LOP _8.64 vP

RC 217.842 GL -8.|9 GP -|.7| ZAL

PLAN[TOCENTRJC CON|C

C3 IZ9.917 VNL 11.398

LNCff AZNTH LNCH TEl'q]

90.00 I1 II 51

90.00 |7 $6 58

]00,00 J| 26 29

100.00 19 30 I

110.00 13 9 22

110.00 21 3 38

OIFF(RENTiAL C_RRECT_ON8

7DE-4.3664 YRA 8,2594 TC9 -,A967 8AU .7584

ROE .6986 RRA -.0799 me) -.0029 rAu-.OOOgO

FOE -.7832 FRA ].8498 re3 ,0060 BSP 16579

BOE 4.4Z01 8RA 8.2598 eC) .4367 F$P -276

0|STANCE 594.798

24.$36 GAL Z2.35 AZL 9A.07 HCA 321,B7 SNA 115.$4 ECC .47755 ]NC 4.071A V] Z9,387

36.167 GAP 28.$0 AZP 95.20 TAL 149,SG TAP |11,43 RCA 60.36 APO 170,71VZ 55.075

37,$l ZAP J69.04 ETS 187,D8 ZAi J3|.90 ETE 180.60 ZaC 9].80 ETC Z55.$4 CLP 189.|7

0LA -19.08 RAL 204.8$ RA0 6570,4 V(L |$.81| PTH 2.81 vHP 17.250 0PA -5,87 RAP 196.83 [CC 5.1581

L-| T]I, qE |NJ LAT IN] LONG IN] RT A$C |NJ AZNTH ]NJ TIME PO CST TXN iN] Z LAT]NJ Z LONG

2019,6! -14.41 29,$0 93.18 114.64 11 50 31 1419.6 -10.97 22.5]

682.7_ 24,6| 308.49 lOG,Y? 104.46 18 7 5! $2.8 26,36 300.26

1794,93 -|6.27 |Z.08 92.28 118.4_ J2 56 24 ||94.9 -J2.?2 5.10

5640,73 26.6_ 264.89 107.)) 104.16 Z| 4 2 5040.? _8.29 256.49

|660.58 -Z0.99 359.41 89.80 117.62 11 37 3 1060.6 -17.12 352.42

_347,85 31.72 244.08 ]08.77 103.46 22 12 46 4747.8 33.25 235.19

NI0-COUR_[ EI_CUT|ON ACCURACY _0|7 0ETERHINAT|ON ACCURACY

$GT 50|0.| $6R 947.9 569 89,l S7 2560.Z SR 345.5 35 705.0

RRT -.$9_0 RRF -.5|79 RTF .9763 CRT -.8787 CR$ .8813 CST -.9987

SG8 5022.1R21 -,0109 R]3 -.9763 LSA 2672.5 NSA ITO,0 55A 9.0

$GI 5019.6 SGZ 293.1 ?HA 177,85 ELl 2578.1 EL| 165,7 ALP 173.23

LAUNCH DATE _AY 28 ]964 FLIGHT TINE ZJ2.00 ARRIVAL DATE O[C 26 1964

HELIOCENTRIC CONIC

RL 151.61 LAL -.00

RP |08,08 LAP 2.38

RC 219.]9e GL -?.47

PLAN[TOCENTRIC CONIC

C3 154.068 VHL 12.412

LNCH AZNTH LNCff _]1_

90.00 I1 18 38

90,00 ]8 4 92

lO0.O0 12 28 33

I00.00 19 37 18

110.00 1) l] )9

110.00 21 10 _|

OISTAN_( _9_,348

LOt. 246.70 VL Z4.SOZ GAL 24.79 AZL 94.18 PICA 125.08 S/AA 1]$.37 ECC ,50706 ]NC 4.1618 V] 29.587

LOP 211.85 VP _i.|)| GAP _0.27 AZfl 9_.4| TAL |49.02 TAP ]]A,|0 RCA $6.8? APO 175.87 V2 35.062

GP -1.89 ZAL 96.4? ZAP ]67.76 (78 |85.94 ZA( ])|.92 (T[ 180.58 ZAC 92.22 ETC 255.86 CLP J67.88

OLA -|8,78 RAL _8.0_ RAO 6170.7 VEL 16.59S PTH 2.88 VHP ]8.)96 OPA -6,63 RAP 198.59 [CC 3.5356

L-I T|N[ ]NJ LAT JNJ LONG IN] RT A$C [NJ AZNTH IN] TIN( I_ CST TIN IN] 2 LAT]NJ 2 LONG

2082.06 -1_.60 92,05 9G,)8 1]).94 l| $3 0 IA62.1 o]Z.23 24.99

6?9,59 24.25 309.9J |JO.16 10).08 |8 |$ 45 73.5 26.09 301.72

1816.44 -|7.47 ]4.58 95.48 ]14,65 1_ 59 10 |2)6.4 -14.00 7.5]

1682,A) 26.23 266.99 1|0.75 104.87 21 |1 A0 $082.4 28.D2 258.05

11_0,94 -22.22 1.84 93.0) 116.67 ]) 40 19 1|00.3 -]9.47 354.72

1371,29 11.34 245.80 112.27 |04.41 22 $9 $2 4771.3 33.00 236.97

_JO-_Ol,#R_[ EY_¢_TJON ACCURACY ORSZT OET[RN]NA 7ION ACCURACY

$GT 4959.4 $GR 939.6 SG3 81.8 ST Z$09,2 SR 534,6 S$ 731,0

RRT -.$771 RRF -.$$80 RTF ,980? CRT -.8?65 CRS .88A3 CST -.9989

$G8 497].| RZ9 -.0|Z0 R]) -.9807 LSA 2629,7 MSA ]64.0 $SA 8.4

SG| A961.3 $G2 277,| THA ]77.73 ELI 2526.4 (L2 160.0 ALF 173,31

CZFr(R[NTIAL CCWRECTION8

TO(-4.6161 TRA 9.0)88 TC3 -.2989 BAU .8148

R0( .723? RRA -.1239 RC3 -,0096 FAu-.OOZ94

FO( -.8217 FRA 1.?773 FC$ .0185 BSP 18508

BO( 4.6?25 BRA 9.0597 BC9 ._985 FSP -272

224|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19643

ZZiZA

LAUNCM OATE MAY Z8 1964 FL|GHT T|14( Z14,00 ARR|vAL OATE DEC ZB J964

HELIOCENTRIC CONIC

mL ]$1.61 LAL -,00 LOL 146.T0 VL

RP 10J.IZ LAP Z.Z4 LOP ZIS.O6 vP

RC ZZO.$Zl GL -6.84 GP -J,i? ZAL

PLAN_TOCENTRIC CONIC

C3 184.10| VHL I}.§61

LNCM AZNTff LN(M TllA_

_0.00 11 JB 41

{)0.00 11 11 S)

100.00 IE 2R 91

I00,00 II 44 l?

110.00 15 13 9

110.00 ZI il 39

O|FFERENrIAL E(_RECTJON$

TDE-4.8gSS TRA S._3_ TC3 -,lYS? BAU ,43S0

ROE ,7613 RRA -.1733 RE3 -,OO40 FAu-.O0546

foe -,BQII FRA I.gZ01 FC3 .0197 BSP I6408

gO| 4.9949 _RA 9.9338 B{3 .17G? FSP -169

DI3TANCE 59A.689

14.47_ GAL Z1.93 AZL 94.17 HCA 318.Z9 SNA 119,ZZ ECC .9A053 |NC 4.Z677 vl 19.387

36.098 GAP 31.39 AZP 9).6) TAL 148.79 TAP 11?.04 RCA 9?.SA APO 177.49 VZ 3S.049

39,67 ZAP 166,34 ITS 184.94 ZA[ 130.60 [TE 180.90 ZAC 91.61 ETC 15S.90 CLP 166.44

OLA -J8.43 RAL Z06.99 RA0 6371.0 V_L 17.476 PTH Z,96 VHP 19.749 OPA -7,34 RAP 200.24 [CC 4.0298

L-] I|R |NJ LAT It| LCN& ]IJ R? A$C |NJ AZNTH |NJ T]i[ PO CST TIN |NJ t LAT]NJ Z LONG

1106.09 -16.60 34.73 99.13 113.14 11 53 47 1906ol -I].SZ 17.$8

690.11 Z3.96 3|!.03 |13.ZO 109.$1 16 23 23 90.1 29.86 902.¢8

1879,Zl -18.6? 17.Z0 98.38 113.78 13 0 17 1179.3 -15.19 1O.O}

3660.16 tS.$l t8?.ER 113.60 105.44 Z| 16 98 9080.Z 17.79 _$9.31

1141.03 -Z3.44 4.37 98.01 JJf,8t 13 41 6 1141.0 -19.80 997.12

339|.|7 90.99 t4?.ZS 11_.38 |09.t0 ZZ 46 _ 479|.Z 3Z.?T 138.4¢

NID-{OU_ll[ [XI[CUT|ON AC(I,J_AC¥ ORBIT DET[RN|NATI(_N ACEURACY

SGT 490_.9 SGa 331.3 SG3 60.6 ST Z456.Z Sit 31_.? ¢s _6Z.4

RRT -.6|97 RR1 r -.9978 RTF .9846 CRT -.8191 CR$ .8580 CST -.999]

SGe 4915.1 it3 -,0|19 RI3 -.9646 LSA Z987.Z NSA 197.3 $¢A 7.9

SGI 490_.Z $Gt 160.8 YHA 117.61 ELI tA?Z.9 [Lt 193.3 ALF 173.39

LAUNCH DATE MAY 18 I_A FLZGHT TIN| t16.00 ARR;VAL OAT£ DEC 90 196A

HELIOCENTR|C CONIC

RL 191.61 LAL -.00

RP 10|,1! LAP t.|0

RC ZZ].R37 GL -I.tl

PLAN[TOC[NTRIC EON|C

C3 Ztl,793 VHL 14.693

LNCH AZNTN LNA_ff TIN(

_D.O0 |l 1¢ 51

SK).O0 18 18 98

ZO0.O0 1Z t? 33

100.00 19 30 91

110.00 13 It 3J

110.00 tl tt tt

OZFr[NEiT|AL C(_ER[CTION$

TD[-S.Z084 TRA|0.R894 T£) -.0691 _AU .Z073

ROE ,8019 iRA -.t_88 RE3 -,0065 FAu-.O0866

rOE -,9193 rRA t.0837 FC3 .0338 RiP 16|88

ROE $.Z¢79 8RA10.89|6 8E3 ,0700 FSP -164

DISTANCE 981,499

LOt. 146.?0 YL 14.443 GAL 30.6? AZL 94.39 Z,_CA 331.50 SNJ |19.09 ECC .9T849 INC 4.394T vt 19.3¢7

LOP t|8.17 VP 36.06? GAP 35._P0 AZP 93.86 TAL |46,81 TAP 1_.31 RCA 48.9| APO 181.67 v2 35,036

GP -I.63 ZAL 39.J9 tAP 134.73 ET$ |84.04 ZA( 129.11 [TE 180.44 ZAC 92.9? [TC t39,99 CLP 164,84

OLA -18.00 RAL Z0?.6J RAO 697].3 V(L 18.913 PTH 3.05 VHP 21.302 OPA -7,91 RAP ZOJ.?Z EEC 4.6902

L-i TJfA_ ;NJ LAT |NJ LONG IN| RT AS_ |NJ AZNTff IN| T|N[ PO CST TZN IN| Z LAT ;NJ Z LONG

1131.9| -|7.99 37.93 |0|.78 JJt.t4 J1 91 43 1931.9 -14.81 30.79

701.93 t3.74 }|1.83 llg.8Z 109.91 18 30 40 101.9 Z9,69 309.T0

|9t$.38 -|9,89 19.94 100,94 lit.St It 99 36 1373.4 -16,99 ]2.¢7

9693,34 tg.M 268.31 1l 6.43 ]09.89 tl 19 50 9093.9 17.60 260,25

J781,93 -44,64 6._9 98,66 114.48 13 44 19 1181.9 -11,|3 999.61

5406.96 30.71 Z48._9 118.05 103.82 22 5Z 36 4807.0 31.97 139.67

N;O-{Ol_51[ EXECUTZCI_ ACCURACY ORelT DET_RN|NA TION ACCURACY

SGT 4843.4 $GR 313.0 953 79.5 ST 1999,T SR 310.! ¢S B00,Z

RRT -.6533 RRf" -.8367 RTF .9880 CRT -,8606 CR$ ,86ZZ CSY -.9993

S_B 485A.t Rt) -,0137 R13 -.9679 LSA tSA4.| NSA 149.8 ¢SA T.3

SGI 4846.0 8Gt 144.3 THA 177.50 ELI 2419.7 EL| 146.0 ALF 173.48

LAUNCH OATE NAY Z9 1964 FLIGHT y;14( 118,00 ARRIVAL 0ATE JAN | 1965

H[LIOCENTRIC CONIC

RL 151.$1 LAL -.00

RP 10i.Z0 LAP 1.94

RC _23.1_4 GL -9.60

PLAN(_TO_ENTRIC {ONI_

C3 199,340 VNL 1¢.4|8

LNCH AZNTH LN_N TINt|

90.00 11 11 54

90.00 18 19 49

100.00 zz t4

ID0.00 19 3? 13

110.00 13 10 t

110.O0 _I t? 49

DIFFER[NT|AL C_RECT|ON$

T0[-_.5¢13 TRAl|.gt4t TC3 .Or|? 8AU .0838

i0[ ,9481 iRA -.1693 RE3 -.D083 FAU-.01170

FDE -.gRZZ FRA t,Z8_? FC3 .0408 BSP 18071

8DE _.6_3 BRAlI.9ZT7 BC3 .OZ3Z FSP -Z61

0IST_MC£ 988.216

LOL Z46.70 VL Z4.444 GAL 94.16 AZL 9A.99 HCA 394.?0 SNA 114.99 ECC .8ZJA9 INC A.9508 Vl Z9,38?

LOI • _1.4? VP 3E.040 GAP 98.)0 AZP _4.11 TAL 149.94 TAP IZ4.09 RCA 43.91 APO 1¢6.45 V2 _5.01_

GP -1.63 ZAL 94.93 tap 161._9 ITS 189.13 ZA[ 116.60 EYE 180.37 ZAC _3,28 ETC 156.00 CLP 163.02

OLA -17.47 RAL t07.99 R40 897J,$ V{L |9.770 PTH 3.19 VNP t3,114 DPA -8,51 RAP _O},DZ [CC 5.4359

L-I Y;i[ |NJ LAT IN| L_qG IN| RT ASC |NJ AZNTH |NJ TIN( P_ CST TiN IN| Z LAT |NJ Z LL_AqG

1198.93 -19.18 40.4? 103.91 111.14 II A9 33 1998.5 -J6.1Z 33,1Z

708.32 13.61 31Z.16 117.97 106.09 18 37 31 J08,3 15,60 304,15

1968.81 -21.05 21.80 ]05.13 111.79 It 96 99 1368.8 -1T.89 15.42

9701.31 19.53 269.0? 1|8,98 108.11 21 31 14 9101.3 Z7.49 260.8Z

|814.97 -19.81 9.?3 I00,98 113.14 13 40 Z? 1114.9 -ZZ.44 Z,ZO

9418o01 90.90 _49.J8 frO.t| 106.19 tZ _8 4 48|8.0 3Z,41 Z40.49

N;O-C(3UR_[ [XI[CUTION ACCURACY ORBit OETERN|NAT|ON ACCURACY

SGT 47?9.5 9GR 3|4.9 303 79.4 ST Z_40.9 SR 197.0 SS B49.9

RNT -.61195 RRF -.6144 RTF ,9906 CRT -.8841 CRS .¢679 CST -.9994

sG_ 4?85.9 RZ3 -.0143 RJ3 -.9909 LSA ZSOt,? NSA 141.7 ¢$A 6,8

$G| 4760,4 SGt Z_?.8 THA 1?7.39 ELl Z5S_.GELZ 137.9 ALF 17_._8

LAUI_EH OATE NAY _8 1_4 FLIG_qT TINIE ZtO.O0 ARRIVAL DATE JAN 9 1965

_E_IOC[xTR[C CONIC

RL 151.61 LAL -.DO LOt. _A6.?0 VL

R? 106,25 LAP 1.78 LOP _4.87 VP

RE tZ4.367 GL -9.00 GP -1.6| ZAL

PLAN(TO_ENTRIC Cl_q|C

C3 330.919 VHL 18.1_O

LNCH AZNTH LN_H T|N(

sm,oo 11 6 33

sm,oo 19 31 9

100,00 11 19 18

100.00 ZO 3 I

110.00 13 3 _i

110.OO Zl 3t Z_

01FFERENYIAL C_R[CT|ON$

TOE-9.99?ZTRAI5.0379 TC3 .0984 8AU .4415

ROE .89t3 iRA -,399Z RE3 -.0103 FAU-.01798

rOE-l,05¢3 FRA Z.4730 FC3 ,0471 85P 19_01

8OE ¢.0197 BRAI5.04t? BC3 ,0999 FSP -Z99

0|STilE 581.389

14.4J0 GAL _.41 AZL 94.?9 HCA 337.gJ S_A 114,91 [CC .66989 JNC 4.748T Vl Zg.38T

_.0|7 GAP 41.95 AZP 94.40 TAL 190.35 TAP 118._6 R_A 37.93 APO 191.90 ¥Z 35.009

39.0? ZAP J60,88 _?$ |81,50 ZA_ 117.13 ETE |90.30 ZAC 99.93 ETC Z36.04 CLP 160.95

OLA -16.83 RAL Z07.96 RAO 6371,9 VEL ZI.196 PTH 3.t0 VNP 19,Z31 0PA -8,94 RAP Z04,08 [CC 6.4395

L-| T|N_. |NJ LAT IN| LON_ |NJ RT A$C |NJ AZNTH |NJ T|I_[ PO CST T|M |NJ Z LAT IN| Z LONG

t14?,3| -Z0,33 4).)6 |09o61 110,13 I1 A4 0 |647.9 -IT.A| 96.JI

?08.9| 43.8| 31_.t? 119,38 106.10 18 43 94 108.9 13,60 304.]6

ZOJ9.76 -tZ.18 t$.81 104.89 IJ0.97 IZ 91 5d 1419.8 -19.18 J8.30

9703.31 19.48 168,Z0 lt0,|8 J06.17 Zl 38 4 9103.3 Z7.A6 Z60.96

J86_.13 -16,9A IZ,39 101,86 |1|,88 |3 36 31 1168,Z -19.73 4.90

9413.61 30,39 149,99 lt|,ll0 106,46 13 Z 48 4813.6 31.3A 140.91

NIO-C(:_i_'_l[ [XI£CUTION ACCURACY _Re|T DE TERN|NAT|ON ACCURACY

SGT 4699.4 9GR 306.9 $G_ 77.4 Sr ZZ76.7 SR 183.4 SS g00.2

RNT -.7137 RRF -.?|00 RTF .9931 CRT -.8893 CRS .8731 CS_ -.9995

$68 4?09.4 Rt3 -.0|4? R13 -.9931 LSA 2461.0 NSA 133,Z SSA 6.Z

SGI 4?04.6 $Gt ZIJ.9 THA 177.29 ELI 2Z90,? ELZ lZg.3 ALF 173.67

ZZAZ



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !. 19643

ZZ4 34

LAUNCH DAIE NAY 19 1964 FLIGHT T]_.. 70.00 ARRJVAL 0AT£ AuG T 1964

_(LIOCENTR|C CC_JC

RL 151.14 LAL .00

RP lOB.B| LaP -3,39

RC 79.784 GL -10,&0

PkAN(TO(ENTR|C CONIC

C3 #0.984 V_L 9.4)3

L_C_ AZNTH L_N rim|

90.00 ZZ 10 $1

90.00 13 19 O

IDO.0O Z3 38 20

I00.00 14 34 J|

110.O0 I 4 Z3

110,00 15 28 34

DISTANCE Z14.581

LO_. 147.66 VL 19.9Z7 GAL -17.4| AZL 93.41 HCA 97.03 SNA 155.16 £C( .30001 INC 3.4166 vl 89.388

LOP _4.70 vP 39,803 GAP -I.41 AZP 89.58 TAL Z56.84 TAP 353.87 RCA 108.68 APO Z01.84 vZ $4.8Z$

GP 4.08 ZAL 166.Z9 ZAP 60.31ETS 2.67 ZA( 168.47 (T£ 127.3Z ZAC 8[.32 (TC 275.09 CkP -60.29

OLA JZ.O3 RAL 7Z.97 9AO 6559.7 V[L J4.S03 PT_ Z,63 YHP 5.051 OPA 17.86 RAP 63.41 £(C Z.464_

L-_ TII4_ [NJ LAT |NJ LONG IN| RT ASC IN| AzNrH IN| TIN( P_ C$T TIN IN| _ LAT IN| Z LONG

Z963.00 -Zi.]6 9_.74 326.29 66.85 Z3 0 14 1363.0 -18.30 85.07

4640.01 19.11 109.26 316.33 68.70 14 39 40 4140.0 16.05 ZOI.3Z

2610.65 -Z9.79 1},08 326.39 67,40 14 23 I Z090,8 -29.83 64.27

4597.41 2_.63 1_0.76 315,59 67.66 |3 50 49 3997.4 17.45 183.43

14E3,68 -34.17 5_.73 316.59 66,93 l 44 47 |8_3.9 -33.94 44.49

4427,|5 ZA.66 175.99 313,8| 65.$4 16 4Z 21 3617.1 Z1.15 168.60

0|FrERENTIAL CC_R(CTIOIS NiO-COURS[ [ll ECUTION ACCURAC7 ORBIT 0[T[RNINATI_,,I ACCURACY

TOE -oZZZZ TRA-J,04O6 TC3 -.|D6Z 6AU ,|467 _GT _9J.0 $C, II 379,7 SG3 190.4 ST _36,3 SR 3§9.3 S$ 261.2

ROE -.5_09 RRA ._60 RC3 ,0391 FAU .10_49 RRT -.0336 RR/r -.D6_1RTF .6518 CRT .33)? (RS -.8894 C$T -,_550

rOE -.9645 fRA-I.404/ r(_-I.0Z63 BSP 1316 $66 766,5 RZ3 .0300 RI3 -.68Z4 LSA 476.1NSA 191o4 $SA 18.1

60( .6313 MA 1.0441 8C3 .1133 GSP -557 SGI 69|,Z SGZ 3T9,3 THA 178.46 ELI 389.Z (LZ 184,9 ALF 64.47

LAUNCH DaT( NAY 19 1964 FLZG_T TIN( 7Z,DO ARRIVAL OAT£ AUG g 1964

H(LIOC(NrR;c CONIC O[SrANC( ZZ0.g44

RL 151,84 LAL .DO LOt. 147.66 VL 29,862 GAL -17.21 AZL 93.45 HCA 100,20 SNA 154.55 £CC .19634

RP 108,90 LAP -).39 LOP 347,67 VP 39.761 GAP -.6| AZP 89,39 TAL 256.28 TAP 356.47 RCA 108.75

RC 9Z.043 Ok -10.6J GP 4.19 ZJL 167.96 ZAP 65o16 ITS 3,03 ZAE 166.40 (T[ 136.56 ZAC 61.46

PLAIk_TO((NTR|( CON;C

¢3 66.670 YHL 9,)Z0 0LA |J.66 RAL 79.16 RAO 6569,T V(L 14.430 PT_ Z,6Z YHP 4.956 OPA 27,76

LNCH AZNTH LNCH 7114[ L-| TZM( IN| LAT |NJ LONG |NJ RT A$C IN| AZNTH |NJ TINt| PO CST TIN

• 0,00 21 13 18 1951,79 -Z8.19 91.91 $16.09 97.25 23 2 40 2351,8

90.00 13 18 41 4640.91 19.13 Z09.Z9 316.25 68.71 14 39 Z| 4240.5

JO0.OO 23 40 53 1609.96 -Zt.6Z ?Z.Z7 316.17 67,63 24 26 21 ZOTO.O

100.00 14 34 0 4607.55 _I0.64 190,79 315.65 67,66 15 50 36 3997.6

110.00 1 _ 41 14|3,73 -$4,16 3Z.94 316.Zg 69,40 I 4_ 54 1813.7

110.00 15 16 36 4426.57 14.64 175,95 313.78 65.51 16 41 Z3 38Z6o6

D|F_(N[NTIAL CORM(CT|ON$ NI0-C(_/R_[ (X[CUTJON ACCURACY

70( -.1549 Tm_-l.lJZ9 TC3 -,la)A 8AU .J605 SG7 76A,5 SGR 376.9 SG3 19S.A

Ro( -.56DO R_A .0790 _(_ .06_ rAU ,I0877 m_T -.0300 _r -.0667 _rr .7_io

_0(-1.0007 FRA-|.43Zl rC3-|.0840 6SP 169l $GB 6_2.4 RZ3 .0301 RI3 -.7213

80( .6336 BRA I.I153 BC3 .|554 FSP -S87 SG| 764.6 SGZ 37_.7 TNA 17_.88

|NC 3.4476 vI 19.362

APO Z00.35 VZ 34.831

[TC Z75.48 CLP -B_.16

RAP B_.48 (CO 2.4Z97

|NJ Z LAT IN| _ L(_NG

-16,18 64,15

16.06 201.9_

-29,_0 63.47

17.46 1_3.44

-33.68 43.71

11,13 i68.56

ORBIT DETERNINAT|_ ACCURACY

ST 261.9 SR 356,9 S$ 288.8

CRT .3642 CRS -.8937 CST -.8689

L$A 489.7 NSA 198.0 SS4 16.2

ELI 397,9 [L2 193.9 ALF 39.57

LAUNCH D4T( MAY Z9 |964 CL|GHT T[I_ 74.00 _RR|VAL CAT[ AUG 1_ 1_64

0|$TANC( 227.259

LOt. 147.66 VL 29.790 GAL -}7.00 AZL 93.48 HCA |03.37 SNA

_OP 351.05 VP 39.7_ GAP -.13 AZP 6_.Z0 TAL Z3_.62 TAP

GP 4.Z9 ZAk 167.65 ZAP 69,91 (TS 3.39 ZA[ 164.03 (T(

H(_IOCENTRIC CONIC

RL J51.64 LAL .O0

RP 108.77 LAP -3.36

RC 84.317 GL -10.91

P_AN(TC_(NTR|C CONIC

C3 _4.793 v_L 9.Z06

L_C_ _ZN_H _c_ Tim[

eO.O0 ZZ 16 16

90.00 13 16 37

100.00 23 43 33

100.00 IA 34 1

IJO.OO 1 9 9

llO.OO 19 18 51

153,79 £CC .ZgZTS ;NC 3.4773 Vl 29.38Z

356.98 RCA lOB.?? APO 196.8J v2 34.#39

146.18 ZAC _1.65 (rc z75.84 cLP -89,91

OkA 11.70 RAL 13.60 RAD 6569.7 vEL 14,358 PrM 2.61 VNP

L-1 TIN_ IN| LA7 IN| LONG IN| fit ASC IN| AZNTH IN| TIME

1940.57 -18.13 91.10 313.91 87.66 23 5 17

4640.87 19.13 Z09.$1 316.Z9 66.71 14 39 17

2659.10 -29,85 71.46 3Z5.99 88.25 Z4 Z7 32

4691.$6 L='0.64 190,71 31S.66 67.88 16 50 39

ZA03.57 -34,J6 32.J4 326.07 89.67 | 49 12

4419,97 14.61 17_._ 3|3,60 63.50 IG 41 37

NIO-C_E (ZClECuT[ON ACCURACY

.2163 657 644.4 SG_I 373.1 SG3 _='04,4

• C3 ,0601FAU ,||093 RRT -.0133 _ -.0631 RTF .7615

FC1-J.J1Z$ 6SP |66_ SOB 913,J RE3 .OlJZ i]3 -.7517

6C3 .|909 FIP -_7 6G| 844,4 $G2 3_3.0 TNA J79.16

fLIGhT T|N( 76.00

OIFF(R(NT|AL CORRl[CTIONS

T0[ -.1691 TRA-1.1976 TC3 -.1611 6AU

RD£ -,5690 RRA ,0710

FO(-J.DZ47 FRA-J.4408

6o£ .6373 MA 1.1997

kA_NCN OAT( MAY 29 1964

H£L]OC[NTR|C CON|C

RL 13|,e4 LAL .00

RP 106,75 LAP -3.36

RC 66.6OZ GL -il.03

PLAN(TO_(NT_|C C(_NIC

C3 6Z.7_6 VHL 9.097

LNCH AZMTH LN_H ?ZN(

90.00 _Z 19 15

_0.00 13 19 A_

100.00 23 46 Z_

IO0.OO 14 34 13

IlO,OO J JJ A7

110,00 15 _9 |6

4.888 OPA 27.69 RAP ?9.70 £CC 2.39_

POC$T TJN IN| 2 LAT IN| 2 LONG

1340.6 -28.2_ 83.43

4_40.9 16.07 Z01.98

2059.1 -Z9.77 6Z.66

3997.6 17.46 183.44

1603.6 -33,82 4Z.62

38Z3.9 21.J1 169._Z

ORelr O[r£RN|NArZON ACCURACr

ST 289.3 SR 353.7 ss 294.4

CRT .3909 CRS -.8981 CST -.8801

LIA 504.0 XaA 201.8 aaA 18.z

ELi 410.3 (LZ 201.2 ALr 54.4_

ARRIVAL OAT( AUG 13 1964

DISTANCE 233.3Z5

_q. ZA?.66 VL 29,714 OAk -|6.80 AZL 93,_1 _A 106.54 S_A J$2.99 ECC .169Z2

LOP _HI4,Z3 VP 39.6_$ G_P .31 AZP 69.00 TA_ Z$4,87 rap 1.40 RCA 106.74

GP 4,3_ Z_L 167.19 ZAP 94.51 (TS $,76 ZA( 161.$Z (TE 151.78 ZAC 81.8l

0LA 1J.53 RAL 73.99 RAO 6569°6 v(_ |4.266 PTH ZoGp VHP 4.645 OPA 27,59

L-| TIN_ JNJ LAT IN| L_ IN| if A6C |NJ AZNTH |NJ T]_[ PC) CaT 7|N

1919.Z_ -18,16 9|.11 316.79 68.08 23 8 4 Z1Z6.Z

4641.15 19.14 Z09,33 316.33 68.73 14 39 Z5 4Z41,Z

2646,11 -Z9.97 ?0.65 325.85 88.68 24 _0 33 Z046,1

4997.5_ Z0.64 I_,79 315.70 67.88 13 50 50 3997,5

1393_30 -34.16 5J.3A 313.89 90.35 I 51 40 1793.3

4AZ$.IO 14,60 J?$,66 313.89 69.46 J6 43 I 36Z3.1

OIFr(R(NT|AL CORR(CT|(_I$

TO( -.3_40 TRA-|._646 TC3 o,_07 BAU .ZS_IO

RO( -.55A6 RRA .06_3 Re3 .OeO! _U ,11_6

rOE-J.04_0 FRA-1.439_ FC3-J,1745 66P Z|6J

CO( .6413 9RA /._663 8C3 .ZZ6? rap -61?

N|0oCOUR:I( (la[Cu?|ON ACCURAC_

SGT 9£9.A $_1 3_1.Z $63 Z09.0

RRT -,0|50 II_ -.0461 RTF .?755

$68 999.7 RZ3 .0313 R|3 -.7756

$G1 919,4 $GZ 368._ TNA 179.60

INC 3.5077 vl 19.382

APO 197._3 v_ 34.848

ETC 176.|6 CLP -94.SZ

RAP 78.09 £CC Z,3618

|NJ Z LAT IN_ Z L_

-28.22 _Z._I

16.06 Z01.9_

-Z9.73 61.B_

17.66 IB3.44

-33,76 42o1_

2J.0_ 168.67

OR6|T 0(T£RNINArION ACCUR4C_

ST 318.2 SR 549.& Sa 199.7

CRT ,6141 CRS -,90_B CST -.888?

L$A 519.B N$A Z06,7 SSA 18.3

[CI 4_5,3 EL2 Z06,4 ALF 49.35

Z?A3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE MAY 29 1964 FLIGHT TINE 78.00 ARRJVAL GATE AUG 15 1964

H_L_C_[NTRIC CONIC

RL |51.84 LAL ,00

RP 108.7Z LAP -3.33

RC 88,898 GL -11,25

PLANi[TO_ENTRIC CONIC

C3 80,728 VHL 8.988

LNCH AZNTH LNCH T_N( L-] T|M_. |NJ LAT

90.00 ZZ ZZ 25 2917.73 -28.28

90.00 ]3 18 38 484|,4] 19.|3

I00.00 23 49 29 2636.93 °29.88

]00.00 |4 34 33 459?.45 Z0.83

|10.O0 l 14 37 _}82.84 -34,l?

|10.00 |5 Z9 30 4424.30 2d,38

OIFFCR[NT|AL _(_R(CT|ON_

TO{ -.3595 TRA-|.3438 TC3 -.2619 BAU .2899

ROE -.5400 iRA .0328 Re3 .059? FAU ,1|267

F0(-|.0328 FRA-I.4ZZ? rC)-].2083 8SP 2308

BO( .848? BRA J.3448 8C) .2686 FSP -642

DISTANCE 23_.749

LOL 747.68 VL 29,633 GAL -16.60 AZL 9).54 HCA

LOP 357.4D VP 39,613 GAP .83 AZP 88.80 TAL

GP 4.49 ZAL |66.90 ZAP 98.91 [TS 4.JJ ZA_

|Og.?J SHA ]SZ,]i ECC .28576 INC 3.5392 v] 29,382

254.03 TAP 3.74 RCA JDS.67 APO J95,62 VZ 34.857

]59,01ETE 153,87 ZAC BJ,gT EYe ZT6.d] CLP -9_.94

DLA ]].35 RAL 74.4J gad 6369.8 ¥EL lA.Zl5 PTH 2.59 VHP 4.8?5 0PA ?T,50 RAP 76,69 ECC Z.3785

IN] LONG JNJ RT ASC IN] AZNTH |NJ rJHE

9_.A3 325.70 88.50 25 lJ Z

Z09,35 3|6.4] 88.73 14 39 37

89.82 328.74 89.12 24 33 26

190.78 3]_.78 87.88 ]3 5_ ]D

30.32 323.74 _.8_ t 34 J9

J73.80 3J3.94 63.46 |6 4_ 34

NJO-C(_URS[ EY.ICCUTJON ACCURACY

$GT lOIS.7 SGR 362.3 883 ZlZ.O

RRT -.DO4] RRI r -.D377 RTF .7939

888 ID81.2 823 .D339 R|3 -.7939

$G! 10;8.7 SG2 362.3 TMA 179,9D

/_ CST TIN IN] 2 LAT IN] 2 LON_

25J7.T -28.19 81.77

424J.4 J6.09 ZOZ.OI

2036.9 -29.68 6J,02

3997.a IT.45 18].43

]782.8 -33.68 4J.32

3824,5 2|.06 16F.A_

ORBIT 0(TERN]NAT]ON ACCURACY

ST )48.3 SR 34A,5 S$ 303.9

CRY .63A5 CR$ -,9D77 CST -,8953

LSA 536.9 NSA 2D9.5 SSA 18.3

EL] 443.J EL] 209.5 ALF 44,48

LAUNCH DATE MAY 29 |964 FLIGHT T|N( 8O,{_ ARRIVAL 0ATE AU5 |T 1964

H[L|OCENTRIC CONIC DISTANC[ 243.931

RL |5],64 LAL .0_ LOt. 247.66 VL 29.348 GAL -16,40 AZL 93.57 H(_A

RP IO8.69 LAP -3,29 LOP .38 VP 39,358 GAP 1,3Z AZP 88.61 TAL

RC 91.ZO2 GL -|].48 GP 4.58 ZAL JGS.47 ZAP |03,|| ETS 4.47 ZA(

PLAN(TO(ENTRIC CONIC

C3 78.?Z3 VHL 8.673 OLA |].]7 RAL 76.88 RAO 836_,3 V[L 14,|43 PTN

LNCH AZNTN LNCH TIN( L-I TIME IN] LAT

90.00 ZZ 23 48 Z_3.92 o28,30

90.00 |3 |9 ]6 484|.7J |9,]6

JO0.OO 23 32 44 Z8Z3.48 -29,89

IO0.OO |4 35 0 A397.40 Z0.83

l|O.0O J 17 37 _372.J| -34.|8

J]O,O0 IS )O 32 4423,32 24,_8

D|rrER[NTJAL ¢C_R(CTJ_NS

TO] -.3933 TRA-I.4234 TC3 -.)O47 8AU .3206

ROE -.5241RRA .0427 RC3 .0390 FAU ,J]228

rOE-J.0352 FRA-|,3961 FC3-J.2347 BSP 2833

BOE .6564 _RA ].4240 8C3 .3]04 rSP -852

]|2.89 S_AA IS],2T ECC .28237 INC 3.5720 v| 29.382

_S_.]2 TAP 6.01RCA 108.5_ APO |93.98 V] 34.867

136.36 ETE 1_8.94 ZAC 82.12 [TC 276,66 CLP-105.16

2._8 VHP 4,820 OPA 27.4_ RAP 75,5_ (CC Z.295_

[NJ LONG [NJ RT ASC |NJ AZNTN ;NJ TIN( _ CST T|N [NJ _ LAT]NJ Z LONG

89.37 323.63 88.93 23 Ia J2 2305.9 -28.15 80.91

209.37 3J6.52 68.?A la 39 58 4241.7 16.|O ZOZ.03

(_,_ 3_5.83 89.37 24 38 _9 Z025.5 -29.63 6D.J7

]_.78 315,89 67.88 ]5 5J 37 3997.4 J?.45 183.43

49.69 325.8| 9J.33 ] 37 ]O J772.] -33.60 40.49

|7_.7_ 3|4.08 63.44 J6 44 J5 3823.5 2].D3 168.38

NJ0-COUR$_[ (X(CUT|CIN ACCURACY (_RS|T DETERNJNAT[ON ACCURAC_

$57 1111.4 SGR 333.4 SG3 Z]3.6 ST 380.0 SR 338.6 S| _07,4

RRT .0D87 RRF -.028J RTF .8079 (RT .6526 CRS -.9129 CST -.�DO2

$GB J166.9 RZ3 -.0_60 R|3 .8079 LSA 555.3 MSA ?]].3 SSA JB.3

$GJ Jill.3 SG2 353.4 THA ,]8 ILl 463.3 EL2 ZID.3 ALF 39.97

LAUNCH DATE _v 29 1964 FLIGHT TI_[ 82.00 A_R|V_L _AT( tu_ 19 |964

H(L]O_(NTRIC CONIC

RL L51.64 LAL .00

RP 108.65 LAP -3.24

RC 93,513 GL -I|.TZ

P_A_(TO_£NTR|C CONIC

C3 76.735 VHL 8,76D

LNCH AZ_T_ LNCH TIN(

90.00 22 29 20

90.00 ]3 J9 43

]O0.OO O O 7

lO0,OO 14 33 53

J_O.OO ] _O 50

_J0.OO 15 31 ]9

DIrYER(NTJAL CCI_R(CT|ONS

TO( -.4305 TRA-|,503| TC3 -,348_ 8AU .36Z4

RO( -,3070 RRA .03|9 RC3 ,058J FAU .|J099

r0(-1.0475 _RA-l.3365 rC3-].2322 8SP 3]59

gO[ .865l 8RA 1.5034 8C3 .5533 YSP -650

O[STANCE 232.07_

LOt. 2A?.66 VL 29.439 GAL -]6.20 AZL 93.6] HCA ]16.06 S_A 150.37 [CC ._790A |_C 3.60_$ vt 29.38Z

LOP 3.77 VP 39,30| GAP |.79 AZP 88.41 TAL Z_Z.14 TAP 8._] RCA 108.41 APO 19_.5_ vZ 34.877

GP 4.68 _Ak |88,02 ZAP lOT.tO [TS 4.85 ZA( ]54.21CT( |6|,_9 ZAC 82.Z6 [TC Z7_.84 CLP-107.16

0LA ]0.98 RAL 75.58 RA0 6569,5 V£L ]A.074 PTH 2.57 VHP 4.833 0PA Z?.39 RAP 14.58 ECC 2,26_9

L-| TZlq[ [NJ LAT |NJ LONG ]NJ RT ASC |NJ AZNTH |NJ T[_( PC) CST TIM _NJ Z CAT [NJ Z LONG

2893.72 *28.3l 88.68 3_3.58 89.38 _3 17 54 2293.7 -_8.10 80.02

4848. Jl ]9.16 209.39 3J8.65 68.T5 14 40 23 4242.1 16.JJ EOZ,O5

26]3.62 -29.89 68.08 325.59 90,03 O 43 40 2013.6 -_9,57 39.29

4597,44 20.63 190.78 3|6.03 67.88 IS 5_ ]0 3997.4 17.43 1_3,45

2361.04 -34.14 48.8_ 323.50 91,84 Z 0 I] ]76J.0 -53.51 39.64

4422,79 24.54 J75.7| 3J4.2J _3.42 J6 43 2 382_.8 _1.01 ]68._3

N|D-C(_JRS[ [)(I£CUT_ON ACCURACY ORBIT O[T[RM|NAT|ON ACCURACY

$GT 1206,Z $GR 347.$ SG3 Zl}.A ST 412.2 SR 33J.? S| 308.9

RRT .0218 RRf" o.0]77 RTF ,8182 CRT .6685 CRS -.9181CST -.90}8

SG8 J235.3 RZ3 -.0389 RJ3 ,818J LSA 574,5 MSA 2|Z.O $$A 18.3

SGI lZ08.2 $G2 347,4 THA .45 ELI 483.9 EL2 209.? ALF 35.93

LAUNCH OAT[ NAY 29 1984 FLIGHT TIP#] 8d.00 ARR|VAL OAT[ AUG 2| 1964

H(L|OC(NTRZC CONIC

RL 15].84 LAL .O0

RP 108.82 LAP -3.J8

RC 93.829 GL -|].97

PLAN(TO_ENTR_C CONIC

C3 74.?8| VHL 8.648 OLA |0,78 RAL

LNCH AZNTH LNCH Tllq[ L-J TIM( ]NJ LAT

90.00 22 33 T 2881,04 -28.32

90.00 13 ZO ]3 48A2.69 |9.18

]DO.DO O 5 47 2601.32 -29.89

IOO.OO 14 _6 IO 4597.64 Z0.64

I|0.00 | 24 |5 2349.34 -34.1_

II0.00 13 3Z |2 4422.19 24.32

OIFr(R(NTIAL C(3RR[CTI(_qS

TOE -,4860 TRA-],3831 TC5 -.3838 BAU .3973

_0( -.4885 RRA ,0209 RC3 .0389 rAU ,10932

ro(-1.0389 rRA-l.$|3? rC$-I,2660 8SP 3498

80( .675Z MA /,5832 BC3 .3977 _$P -63|

DISTANCE 258.|82

L(_ 247,88 VL 29.367 GAL -|3.99 AZL 93.64 _CA I]9.24 SHA 149.46 ECC .27378 ]NC 3.6426 v] 79.38Z

LOP 6,93 VP 39.442 GAP 2.Z3 AZP 88.22 TAL Z3|.|D TAP |0.34 RCA JOB.Z4 AP_ J90,68 VZ 34.888

GP 4,78 ZAL 163,32 ZAP J|O.8? [TS 5.2} ZA[ 13J.98 EfT |83,JZ ZAC 82.40 (TC 276.97 CLP-110,95

75.9| RAO 6569.5 V£L lA.OOa PTN 2.35 VHP A.839 OPA 27.39 RAP 73,89 EEL 2.2304

JNJ LONG ]NJ RT A$C |NJ AZNTH |NJ T_N( P_ CST T|N ]NJ Z LAT |NJ _ LO_IG

87.7_ 323.33 89.84 ?3 2| 8 2?8|.0 -_8.04 79.09

_09.43 316.87 68.76 )4 40 33 4242.7 ]6.1_ ]OZ.09

87.]7 323.54 90.3] 0 47 8 2DDI.3 -_9,50 38,39

190.79 3|6.2D 67,88 ]5 32 A8 3997.6 17,48 183.44

4?.93 3_3.4] 92.37 Z 3 2A ]749.5 -33,A1 38,75

173.67 3_4.39 63,40 16 45 54 38_2,2 20.99 ]68,}0

M|O-COUIRS[ [XI[CUT|ON ACCURACY CI_6|T O[T[RH|NATION ACCURACY

SGT I_K33.3 SGR 338,7 SG3 212.5 ST A45.A SR 323,8 S$ 311.1

RRT .0406 RRI r -.0061RTr .8261 CRT .6834 CRS -,92_6 C$T -,9065

SG8 |3d6.8 R?3 -.0421RI3 .8Z60 LSA 595.8 _SA 2]t,5 SSA |B.3

SG| ]303,8 SG_ 338.4 THA ,65 (LI 510.6 (L2 206,2 ALl 5Z.30

_244



JPL TM 33-99 EARTH--V|;NUS TRAJECTORIES (VOL 1. 1964

LAUNCH CATE MAY 29 J964 _LIGHT TIME 86.00 ARRIVAL CAT[ AUC 23 196a

HELIOCENTRIC COI_IC

RL J51,64 LAL .0D

RP IDB.59 LAP -3.11

RC 98.148 GL -12.24

PLANE TOCENTRIC CONIC

C3 72.80a VHL 8,532

LNCH AZMTH LNC_ TIME

90,00 2Z 37 8

90.00 13 20 45

IO0.00 0 7 41

100.00 14 56 49

110.00 I 27 _Z

110,OO 15 33 7

C/STaNCE 264.256

LOL 24T.66 VL 29.273 GAL -15.77 AZL 93.68 HCA llZ.AE 5NA 148.53 [EC .27260 ]NC _,6815 vl 19.581

LOP I0.15 vP 39.381 GAP 2.65 AZP 68.02 TAL 249.99 TAP 12.4Z RCA 108.C4 Ap© 189,02 v2 54,899

GP 4,_9 ZAL 165.00 2AP 114.42 [TS 5,63 zA[ 149.90 E;[ 164.57 ZAC 87,54 _TC 277,_6 CLP-II4.S?

CLA 10.57 RAL T6.48 RAG 6569.4 VEL 13,934 PTH _,54 VHP

L I TIN_ ]NJ LAT INJ LC%_6 ZNJ R? ASC ]NJ AZHTH JNJ TIME

2867.80 _28.32 86.78 3Z5.53 90,35 Z] 24 56

4843.5Z 19.ZO Z09,48 }17,0| 68.78 14 41 28

Z588.48 29.88 66.Z1 3Z_.51 91,01 O 30 49

4598.07 Z0.65 190.82 316,59 {7.89 15 53 27

2337,94 -34.07 A6.99 3_5.34 92.97 2 6 50

44_1.77 24.51 175.6A 314o59 (,5.39 16 46 49

DIFFERENTIAL CC_RECTION$

TOE -,5011 TRA-J.6624 TC5 -.4}98 8Au ,4315

ROE -.4689 RRA .0096 RE} .0556 FAu .107Z3

roE-l.OZ68 FRA-I.Z663 rC3-1.Z?51 6SP 5836

806 .6863 BRA 1,6625 8C3 .4435 FSP -649

LAUNCH OATE NAY Z9 1964

H_L|OCENTRIC CC_4[C

NI0-COUR$[ EXECUTION ACCURACY

5Gt 140Z.Z SGR 3Z8.9 SG3 ZI0.9

RRT .059Z RRr .006Z RTF .8519

SGB /440.3 R23 -.0460 RI_ .8318

$_J IAOZ._ 562 3Z8.3 ?HA .84

FLIGHT TI_ 88.00

O[STANCE Z70.Z99

4.89T OPA ZP.44 RAF T5.45 _CC Z.1981

PO {ST IIM INJ 2 LAI INJ Z L_C

2267.8 -27,97 78,15

4245.5 16.15 202.14

1988,5 -29,42 _7.44

3998.1 IT.AT 185,41

1737.5 -33._9 _7.84

38ZI.8 Z0,98 168.27

1_8]T C[T[RNINATICX_i ACCURACY

ST 479.4 SR 314.9 SS 512,9

CRT .6971 CRS -.9292 CSr -.90T9

LSA 618.4 NSA _09.9 SSA 18,Z

ELI 5_T.O ELZ ZOI.6 ALF 29.08

ARRIVAL CATE AuG 25 1964

RL 151.64 LAL .00

RP 106.55 LAP -3.03

RC 100.469 Gk -IZ.SZ

PLANETCK_ENTRIE C(_MIC

CS 70.854 VHL 8.417

LN(H AZMTM LN{H TIM_

90.00 ZZ 41 25

90.00 13 ZI 17

100,00 0 Jl 49

100.00 14 3T

110.00 1 31 43

110,00 15 34 5

LOL 247.66 VL 29.177 GAL -]5.56 AZL 93.72 _CA

LOP 13.3Z vP 39.320 GAP 3.05 AZP 87.83 TAL

GP 5.0Z ZAL 164.43 ZAP 117.76 ET$ 6.0_ ZAE

125.61 SMA J47.60 EC( ._6949 INC 3.7_28 vl 29.582

248.83 TAP 14.44 RCA I07.82 APO 187,38 v2 34.911

]47.97 ET[ ]65,12 ZAC 8_.6_ ETC _77,10 CLP-IIT.8_

OLA 10.34 RAL 17.09 RA0 6569,A VEL |_,864 PTH 2o5_ VHP 4.943 OPA 27.54 RAP 73.21 ECC _.1661

L-I TI_ INJ LAT INJ LONG INJ RT ASC INJ AZNT_ INJ TIME PO CST TIM INJ _ LAT JNJ _ LON_

2853.89 -28.11 83.76 325.52 90.84 23 28 58 2253.9 -Z?.89 77.12

4844.69 19.Z3 Z09.56 31?.ZZ 68.80 14 4_ _ 4244.7 16.18 202.21

Z574.98 -Z9.86 65.21 5Z5.49 91.54 0 5A 44 1973,_ -_9.32 56.45

4598.82 Z0.67 190.87 316.61 67.91 15 54 9 3998.8 J7,49 I83,52

23Z4.95 -34.03 A6.01 325.27 93.50 _ IO 28 17_3.0 -33.17 36.88

4421,8Z Z4.30 175,63 314.82 65.58 16 47 47 3821.6 20.97 168,2_

OIFFERENTIAL C(_RECTION8

TOE -,5561 TRA-I,TAIO TC3 -.4873 8AU .4644

ROE -.4480 RRA -.00_ RE5 .0541 FAU .I048!

rOE-I.OIZ? rRA-I.2I_7 rC3-I.zgoT 8SP 4181

8OE °6967 BRA J.?AJD BC3 ,4903 rSP -646

NIO-COURSE EXECUT|ON ACCuRAC_ ORBIT CETERNINAIION ACCuRAC_

SGT 150Z.4 SGR 318.3 SG3 208.6 sr 514.2 SR 305.0 SS 51_.7

RRT .0798 RRF .0194 RTF .8361 CRT .TIOZ CRS -.9351 C51 -,9088

SG8 153fl.? RZ5 -.0506 RJ5 .8360 CSA 64Z.T MSA Z07.3 SSA 18,1

$GI 1502.6 $&2 _J7.2 THA 1.01 ELI 363.0 EL_ 195.4 ALr _6.2_

LAUNCH DaTE NAY Z9 I964 FLIGHT TINE 90.00 ARRIVAL CATE _UG 27 1964

HELI O(ENTRIC C(_NIC

RL 151.64 L_L .00

RP |08._1 LAP -Z,94

RC 102._9D GL -l_.8_

PLANET_ENTRIC C_XNIC

C3 68.9Z3 VHL 8,302

LNCH AZNTH LNCN TIHE

90,00 22 45 58

90.00 J3 _1 _9

100.00 0 16 14

100.00 14 38 10

110.00 I _5 49

110.00 15 35 4

CISTAN[E 276._14

LOL 247.66 VL 29,078 GAL -15.35 AZL 95,77 HCA IZB,T9 SNA 146.67 ECC .26647 INC 5.T6T8 vl _9.582

LOP 16.51 vP 39._58 GAP ].43 4ZP 87,64 TAL 247.6_ tap 16.4/ RCA lOT.fiB 4PO 185.75 v_ 34.922

GP 5.I8 ZAL 163.62 ZAP IZO.PD ET5 6,5I ZAE J46.19 [TE I66.64 ZAC 82.85 ETC Z77.09 CLP-IZl.04

DLA 10.09 RAL 77.7Z RAG 6569.3 VEL 13.79A PTH _.52 VHP 4.996 CPA 27.69 RAP 75.21 ECC Z.1543

L-I TIME INJ LAT JNJ LOtNG INJ RT A6C INJ &ZHTH INJ TIME PO CST TIM JNJ 2 LAT INJ 2 LONG

2_39.19 -Z8.29 84.69 3Z5.5) 91,58 Z5 53 17 ZZ_9.Z -27.80 T6,06

4846.51 19._7 209.66 317.46 60,$4 14 4_ _5 4246.3 16,_2 _DZ.31

2560.74 -29.83 64.15 _25,47 92.10 O 58 54 I960.T -29.22 55.40

4599.99 20.70 190,94 316.86 67,94 15 54 50 4000.0 17.53 185.59

2311.69 -33.97 44,98 525.21 94,I1 2 14 21 l?ll,? -33.02 55.87

44_1.81 24.51 J75.65 315.08 65.39 16 48 45 3821.8 Z0.98 168.27

oIrrERENTIAL CORRECTIONS NIO-COUR$E ExECUTIC_ ACCURACY ORBIT C[_ERM/NA?ION ACCURAC_

rDE -,5700 TRA-I.SJ?4 TC3 -.5353 8AU .4957 SGT 1602.5 SGR 506.9 $G3 ?05.5 ST 549,1 SR 294.2 SS 515._

ROE -.4Z62 RRA -,0137 RE5 ,0525 FAD .lOgO0 RRT .IOZ6 RRF .0_50 RTF .8386 CRT .?ZZ? CRS -,9411 CST -.9089

roe -.9938 FRA-I.159Z FC5-1.2812 8SP 4509 SG6 |6_1.6 RZ3 -.0565 RI3 .8384 LSA 667.6 MSA 205.8 $$A 18.0

Bog ,7117 8RA 1,8174 tiC3 .53?9 rsP -63_ SGI 160Z.8 SG2 30fi,Z THA 1.17 ELI 595.9 ELZ 188.O ALF 23.68

LAUNCH OATE MAY 29 1964 FLIGHT TIME 92.00 ARRIVAL CaTE AUG 29 1964

HELI(_ENTRIC CON|C DISTANCE 29_,302

RL 151.64 LAL .O0 LOL ZA7.66 VL 28.978 GAL -15.11 AZL 95.82 HC*

RP IO8.48 LAP -Z.84 LOP 19.?0 VP 39.195 GAP 5.79 AZP 87.44 T4L

RC IOS.JlJ GL -13.J5 GP 5.35 ZAL 165.17 ZAP lZ5.84 ET$ 7.01ZAE

PLANETO(ENTRIC CONIC

C_ 67.010 VHL 8.1_6 0LA 9.8Z RAL 78.39 RA0 6569.3 VEL 1_.?_5 PTH 2.51 VHP

LNCH AZMIH LNCM TIME L-| TIME |NJ LAT INJ LONG [NJ RT ASC ]NJ A2HTH INJ TIN[

90.00 _Z 50 49 2823.60 -_8.26 85.55 325.54 91.95 _ _7 52

90,00 J3 Z2 J7 48A8.51 19,32 209.80 317.73 68.89 14 43 5

1_0.00 0 20 56 2545.64 -29,78 63.03 _25.47 92.69 I 3 ZI

100.00 14 38 47 4601.70 20,74 191.05 317.13 67,98 15 55 28

110,O0 1 40 11 Z297,64 -35.89 45.89 325,16 94.75 2 18 28

110.O0 15 36 I 4422.4? Z4,53 175.69 _15.56 65.4I 16 49 43

O]FFERENYJAL CO_'RECTION$ RIO-Cg._UR._E EXECUTJ(_ ACCURACY

TDE -.6047 TRA-I.893I TC3 -.5851 8AU .5262 SGT 1704,4 SGR 294.8 SG3 202.4

RDE -.4032 RRA -.0Z54 RC3 .0508 FAU .09910 RRT .IZ?_ RRF .0475 RTF .8405

FOE -,9781FRA-l,1060 FC3-I.ZSI6 BSP 4856 SG8 1729o7 RZ_ -.0633 RJ3 .8403

806 .?268 BRA 1.89_ 8C5 .58?5 FSP o626 $GI 1704.8 $G_ 292,5 THA 1._0

131.98 SMA 145,73 [CC .26353 ZNC 3.8170 v! ?9.382

246,36 rAP 18,33 RCA 107.33 APO 184.14 v_ 5_.9_5

144,54 ETE 167,_7 ZAC 82,99 ETC 277._4 CLP-1_4.00

5.055 OPA Z_.90 RAP 73.42 ECC 2,1028

POCST TEN INJ _ LAT INJ 2 LC_G

_2_3,6 -2?,69 ?4.93

4248.5 16.28 202o44

1945.6 -29.09 54._0

4001,7 I?,57 183.69

1697.6 -32.86 3_.80

38Z_.5 _I.00 _68.51

ORBIT _ETERN_NATJC_ ACCuRAC_

ST $85._ SR 282.3 $S _;?,4

CRT ,?356 CRS -.94T2 CST -.9_8_

LSA 695.0 MSA 199._ $S_ 17._

EL] 6_4.T [L_ I79,_ AL C _I,57

2245



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1 1964

Z?46A

LAUNCH CATC NAY Z9 1964 FL|GH? TIM£ 94.00 ARRIVAL CAll AO; }] ;961

HELlE<ENTREe CC_IC

RL 111.64 L&L ,00

RP 108.14 LAP -Z.73

RC 107.428 GL -1),)0

PLAHETC_,ENTRIC CONIC

CJ 6_,118 VHL _.070

LNC_ AZMTH LNC_ TJNE

90.09 ?Z 56 0

90.O0 13 Z? 39

lOO.OO 0 Z5 57

100.00 14 39 19

110.00 1 A4 50

JIO.O0 15 36 56

CIFFER[NTIAL C_RECTIONS

TOE -.6594 TRA-I,9669 TC3 -.6J63 BAU .5556

ROE -.)79} RRA -.O}TO RC3 ,049J FAU .09631

r0[ -.96Z8 FRA-I.0523 rC)-J.ZS06 8SP 5Z05

80E .7434 eRA 1,9673 BC3 .6}82 FSP -618

CISTANCE ZBS.Z6?

LOL Z47.66 VL ?8.877 CAL -14.B? AZL 93.6? HCA

LOP ZZ,8_ vP )9.131 GAP 4,14 AZP 87.Z5 TAL

GP 5.56 ZAL Z6_.48 ZAP IZ6.59 ITS ?.56 ZAE

133.11 $N4 144._0 [CO .Z606_ INC )._?15 VJ 79.3_?

Z¢5.05 TAp 20.Z2 RCA I07.C6 APE I_Z.55 v? _4.9i?

143,03 [T[ 167.9A ZAC _3.1_ [TC Z7_.95 CLP-|_.?_

CLA 9,5Z RAL 79,09 RAC 6569,? VEL 13.636 PTH ?,50 VNP 5.11_ CPA 78.1_ RAP T3._3 [CO Z.O?I?

L-I TIME JNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME P_ CST TAN _NJ ? LAT INJ Z LONG

?806.96 -?8.?1 82.33 3Z5.56 9?.56 ?3 4Z A? 7207.9 -77,5_ T_.73

4851.44 19.39 209.98 318,02 68.95 14 43 31 4251.4 16.16 Z_?.6Z

2529,5_ -19.73 61.84 3Z5.47 93.31 1 8 7 19Z9,5 -Z_,95 53.11

4604.11 _0.81 J�J.ZO 317.43 6#.04 13 36 3 4004.1 17.64 I#3,_4

ZZeZ.69 -33.80 4Z.73 )Z5.10 95.43 Z ZZ _) 16_Z.? -3Z.6_ 55._7

44?3.71 14.56 17_.?? 315.6B 65.44 16 50 40 3_13.? ?1.04 16H,39

MID-CCXJRS[ EXECUTION ACCURACY C_BIT _[T[RH]NAT_N ACCURACY

5GT 180?,Z SGR 2_Z,0 SG3 199.? ST 627.5 SR ?69.4 S5 319._

RRT .1541 RRF .0671 RTF .S4|6 CRT .74_8 CR5 -.9536 CST -.90H?

SG6 18?9.I RZ} ".0713 R13 ,_413 LSA 724.1 MS) 194,3 SSA 17,6

SGI I_O?.? SGZ Z78.3 ?HA 1.41 ELI 656.9 EL2 J69.3 ALF 19.79

LAUNCH 0ATE MAY ?9 1964 FLIGHT TJN£ 96.00 4RR|VAL GAVE SEP 2 1964

HELIOCENTRIC CONIC

RL 151.64 LAL ,00

RP 108.40 LAP -Z.61

RC 109.74] GL -13.89

PLANET_ENTRJC CC_IJC

C3 63.253 VHL 7.953

LNCH 4ZNTH LNCH T_NE

90.00 Z3 J 33

90.00 1} 2Z _4

100.00 O 31 El

100.00 14 39 45

JJO,O0 I 49 49

110.00 15 37 A6

OIFFERENTIAL CC_I_R[CTION_

TOE -.6746 TRA-2.0_9 TC} -.6890 _AU .5_40

RO( -,3545 RRA -.0486 RC3 .0474 FAU .09143

rOE -.9488 FRA -.9991 rc3-1.2185 _SP 5559

_oE .76Zl _RA 2.0395 BC3 .6906 FSP -610

CISTANC[ 294.210

LOt. ZA?.66 VL Z_.776 GAL -14.63 AZL 93.93 HCA 13_.36 SNA 143.8_ [CC .25793 INC 3.9325 vl 79.3_Z

LOP 26.08 VP 39.068 GAP 4.47 AZP _?.06 TAL 243.?0 TAP Z_.06 RCA 106.77 APO 1_0.99 V? 3A,960

GP 5,81 ZAL 161.73 ZAP 1?9.16 _T5 _.17 7A( 141.65 [T_ 168.36 ZAC _3.39 ETC 276,_3 CLP-129.4|

OLA 9.19 RAL ?9,82 RAC 6569.2 VEL 13.387 PTH 2,4_ VHP 5.1_) OPA Z_.5_ RAP ?4,42 [CC 2,041_

L-| T]_E IN# LAT INJ LOING INJ RT A$C INJ AZN7H INJ TIME PO CST TJH INJ _ LAT INJ 2 LONG

2789.10 -18.15 81.03 325.58 93.?1 13 48 4 Z189,1 -27.41 72.44

4855.3| 19.49 ?JO.Z3 318.34 69.04 14 43 49 4_55.3 16.47 Z02.86

2512.Z6 -29.6fl 60.56 325.47 93.98 I 13 13 1912.3 -_8.78 51.86

4607.39 Z0,89 191.41 317.7_ 68.1_ 15 5_ 3_ 4007.4 17,74 184.0A

Z166.69 -33.69 41.49 3Z5.05 96,15 Z Z? 36 1666.7 -52.47 32.4?

A425.7Z 2A.61 175.90 516.02 65.50 16 51 32 3825.7 21.10 168.51

MIO-COURS[ ExECuTION ACCURACY ORBIT OETERNJNATION ACCURACY

SOT 1910.8 SGR 268.6 SG3 195.8 ST 660.7 SR 255,6 SS 327.7

RRT .1837 RRr ._775 RTF .SiZJ CRT .7626 CR5 -,9600 CST -.9075

SC_ 19_9.6 R23 -.OBJ6 R13 .841# LSA 755.0 NSA 188._ SSA 17.3

SGI 1911.5 SG_ Z64.0 THA 1.5j ELI 690.5 EL2 158.2 ALe 17.3_

LAUNCH _Ar[ NAY 29 1964 FLIGHT TIN( 98.00 ARRIVAL GATE SEP 4 1964

_[LIOCENTRIC CONIC

RL 151.64 LAL .00

RP 108.36 LAP -?.49

RC 112.049 GL -14.12

PLANET_ENTRIC CONIC

C3 61.417 VHL 7.83?

LNCH AZNTH LNCH TIME

90.00 23 ? 56

90.00 J_ 2? 5?

IOO.O0 0 3? JO

I00.00 IA 40 0

II0.00 I 5_ 11

110.OO 15 38 Z9

OJFF(R[NT|AL CC_REC?ION_

lOE -.7094 TRA-2,10?2 TC3 -.7425 _AU .610_

ROE -.3290 RRA -._6_11 RE3 .0457 FAU .09033

rOE -.9328 FRA -.9438 FC3-I.Z732 _5P 5881

80E .7819 _RA _.IOBO _C3 .7439 FSP -59A

CISTANC£ 300.134

LCt. ?47,66 VL 28.673 GAL -14.3_ AZL 94.00 HCA IAI.55 SMA 142,97 CCC .25578 INC 4.0017 vJ 29.582

L_P 79.?8 vP )9.004 GAP 4.79 AZP _6.86 T4L 242.51 TAP 75._7 RCA 106,47 AP_ 179.A7 V2 )4,973

Ce 6+1Z ZAL 160.93 ZAP 131.57 ET5 8.87 ZkE 140.37 ET[ 16_.66 ZAC _3.66 ETC 276.67 CLP-131.87

DLA 8.81 RAL 80.58 RA_ 6569._ VEL 13.519 PTH 2.A7 VHP 5.256 OPA 28.94 RAP 75,19 [CC 2.0108

L-I TAME INJ LAT INJ L_NG JNJ RT ASC INJ AZMTH JNJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

?769.81 -28.07 79.6? 325.60 95.91 ?3 53 46 ?169.8 -27,21 71,06

4860.56 19.61 210.55 318.?0 69.16 14 43 5_ 4160.4 16.60 203.1_

2493.6Z -29.55 59.1# 325.47 94.?0 J J_ 44 I_93.6 -Z#.)9 50.51

4611.79 71.00 191,69 318,17 6_._2 15 56 5_ 4011._ 17,06 104.31

Z149.47 -33.56 40.17 3Z5.00 96.93 _ 3? 41 1649.5 -52.24 31.18

44Z8.70 74,70 176.09 316.40 65.5_ 16 52 17 _628.? ZI.ZO 168.69

NI0-COURSE Ex[CuTION ACCURACY _OIT OETERNINATION ACCURAC_

SGT Z015.A 5GR 254.9 $G5 191.9 ST 699.2 SR 240.9 SS 3Z5.1

RRT .ZI59 RRF .09Z) RTF ._417 CRT .7777 CRS -.9665 CST -.9064

5G_ 20Z9.4 R_3 -.094_ R13 .8414 LSA ?86.? HSA 182.8 SSA 16.8

SGI Z014.1 SG? 248.8 ?HA 1.59 ELl 725.0 [L2 JA6.? ALF 15.64

LAUNCH DATE NAY 29 1964 FLIGHT rzN£ 100.00 ARRIVAL OAT[ SIP 6 1964

H(LIC¢:[NTRIC CON|C

RL 151.64 LAL .00

RP 108.3Z LAP -2.35

RC 114.331 GL -14,80

PLANETC_ENTRIC CONIC

C3 _9.622 VNL ?.TZZ

LNCH AZMTH LNCH T_N( L-I TIME [NJ LAT

90.00 2_ 14 9 2748.8| -??.96

90.00 |3 ?Z 45 4866.94 I9.77

100.00 0 43 Z9 1473,35 -?9.43

100.00 14 40 Z 4617.63 ?|.I5

110.00 2 0 59 2Z_0.79 -33.40

110.00 15 39 I 44_Z.95 Z4.81

OIrFER[NTIAL CC_'R[CTI(_qS

TOE -.7467 TRA-2.1143 re3 -.7983 8AU .6373

ROE o.302? RRA -.0715 RC3 .O&AZ FAU .08744

FOE -.9226 YRA -.8934 FC)-l.2696 8SP 6138

6oE .8057 6RA Z.I?S6 BC3 .7_95 FSP -_86

OISTANCE 306.039

LOt. 247,66 VL 28,fl?l GAL -I4.13 AZL 94.08 HCA

LOP 3Z,4_ VP 38.940 GAP 5.09 AZP 86.6? TAL

GP 6.49 ZAL I60.06 ZAP 133,83 ETS 9.68 ZAE

144.75 SMA 147,07 ECC .Z5273 INC 4.081A Vl 29,182

ZA0,89 TAP ?5,64 R(A 106.17 APO 177.9_ V2 34,98_

139.20 ETE J68.83 ZAC 83,98 [TC 276.48 CLP-1_4.J_

0LA 8.38 RAL 8J.37 RAO 6569.J YEL 13,453 PTH Z.46 VHP 5.319 0PA 79.15 RAP 76.11 ECC 1,9_12

JNJ LONG |NJ R? A$C JNJ AZMTH JNJ TJN[

78.J0 325.63 94.67 ?3 59 58

Z10,96 319.09 69.31 14 4) 5?

57.69 315.48 95,48 J ?4 4?

191.06 3J8.5Z 68.3? 15 56 59

3#,?3 3Z4.94 97.76 ? 38 JO

176,36 3J6.83 65.71 16 5? 54

N[0-COURS£ ExECuTION ACCURAC_

SGT ZJIS.Z SG,R _40.8 $G3 188.5

RRT .1506 RRF .1066 RTF .SAIA

SG8 Zl51._ R23 -.1104 RI3 ._411

SGJ zlIg.0 $G2 233.P TH_ J.65

PC) CST TIM IN_ ? LAT INJ Z LONG

?148.8 -2?.0? 69,56

A766.9 16,78 ?01,57

1873.4 -_.36 49,_5

4017.6 ]_.02 ]_4,66

1630.8 -31,96 29.89

3837.9 71.33 ]6_.9_

_61T O£T6RMINATIO_ 4C(_R4CV

ST 740.J 5R 275._ 5S 3_9.?

(RT .?934 CR$ -.9711 CST -.905_

LSA 822.0 NSA J76.7 SSA I_.)

[LJ 76_.] [L2 153.1 ALr J4._J

1246



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

2Z47A

LAUNCH CAT( NAY 29 1964 FLIGHT TIM] J0Z,DD ARRJV&L _AT[ SEP _ 19_4

H(L/C_(NTRI( CONIC

RL 152.64 LJL .00

Re 108,Z8 LAP -Z.ZI

RC I16.646 GL -15.J4

PLANET(:_NTR|C CON ZC

C3 57.874 VHL 7,606 OcA

LNCM AZNTH LNCH TIN[ L'-I TIME

90.00 Z) 21 19 Z775.72

90,00 J5 ZZ IZ 4875,19 19,97

100,00 0 50 13 2451.10 -29.28

100.00 14 39 44 4625.35 Z1.54

Jl0,O0 Z ? 19 Z210.36 -33.20

I]D,OO J3 39 18 44]8.85 24.99

OZrFER_NTIAL CORRECTIONS

TOE -.7862 _RJ-2.2389 T13 -.8555 BAU .6628

ROE -.21_7 RRA -.08Z? RE3 .04_9 FAU .08455

roe -.91_5 rRA -.6457 rC5-1.Z648 8SP 6590

BCE .8551 6RA Z.240_ 8C5 .8566 rSP -577

01334NC[ 5JI.9_8

LOt _47.66 VL 28,468 GAL -13.87 AZL 94.17 HCA 147,95 5N_ 141.18 £CC ._5029 £N¢ 4.1749 Vl 29.38_

LOP )5.67 VP 58,877 G&P 5.]8 _ZP 86.46 rAL Z39,44 rAP ZT,39 RCA |05.65 JPO 1T6,5Z vZ 54.999

GP 6.95 ZAL 159,15 Z&P 135.93 ET5 10.64 ZA£ |]B.IZ ErE ]68,87 ZAC 84.58 ErE Z76.26 CLP-156.]T

7.69 RAL 82.20 RAC 6569.1 VEL 13.588 PTH Zo45 VHP 5.404 CPA 50.03 RAP 77.18 [CC |.952S

INJ ]At INJ LONG INJ Rt ASC |N.J AZNtH ]NJ TIM( PO CST TIN ]NJ Z L&T [NJ _ LONG

-Z?,SZ 76.42 525.65 95.50 _4 6 44 21Z$.7 -_6.77 67,91

Z11,51 319.$5 69.50 ]4 45 Z? 4275,5 17.01 Z04.09

$6,_5 515.48 96.55 1 31 14 1851.1 -_8._9 47.4_

19Z.56 ]]8.97 68.56 15 _6 49 4025.5 16.24 183,13

37,17 _4,88 98.66 2 44 9 }6J0.4 -_|._4 _8.2_

176,74 _|7._0 65.88 16 _3 17 _83_.9 21.51 169.31

NIO-COUR$E EXECUTION ACCuRACy ORBit CETERMINJTION aCCuRACY

5Gr ZZZ].J SGR 126.6 SG5 183.I sT ?82.9 $R Z08.3 SS 353,5

XRr .2879 RRF .llg) Rtr .8408 CRT .8|17 ERS -.9796 CST -,9049

568 Z254.8 R25 -.1306 R15 .8405 LSA 839,9 NSA 170,9 SSA 15.5

5GI Z2Z4.Z $GZ 216.9 THA ].70 [L1 801.4 EL? 119.0 ALr 12.48

LAUNCH 0ArE M4y 29 1964 FLIGHT T|l_ ]0A,@0 ARRIVAL GATE SEP 10 1964

HELIOCENTRIC CONIC

RL 131.64 LAL ,00

RP |08.Z4 LAP -Z.07

RC 118.935 GL -15.96

PLANETO(£NTRIC CONIC

C3 56.J69 VHL 7.496

LNCH AZMTH LNCH T_M[

90.00 Z3 29 J4

90.00 15 21 10

100.00 0 58 1

|00,00 14 ]9 0

110,00 2 14 IT

110.00 13 59 14

DIFFER[NTIAL CCIQR(CTION$

TOE -.8294 TRA-Z.50]_ TC3 -.9144 _4U .6876

RO[ -.248| RRA -,0938 RC3 .0420 FAU .0817_

rOE -.gJZZ rRA -.7958 FC3-1.2_92 85P 6949

80E .8637 ORA 2.5032 8C5 .9154 FSP -568

DISTANCE 317.803

LOt. 247.66 VL 28.365 G4L -15.60 AZL 94.29 HCA ]5].15 5MA 140.51 £CC ,24796 LNC 4.2866 VI 29.38_

LOP 38.87 VP )8.815 CAP 5.66 AZP 86.ZA TAL 257.95 TAP Zg.]O RCA 10_.52 APO 175.10 V? 55.012

GP 7,5Z ZAL 158.11ZAP 157,88 £T5 11.81ZA[ 157,10 ErE 168,76 ZAC 84.90 ETC Z76.00 CLP-J5_.4_

OLA 7,31 RAL 83.07 RAO 6569.0 VEL 13.325 PTH 2,44 VHP 5.481 CPA 30.78 R_P 78.38 ECC 1.9247

L-I Tl_( JNJ LA7 INJ LC_G INJ RT A$C IqJ AZMTH INJ TI_E PC) CSr 71N INJ 2 ]AT INJ Z LONG

2?00.03 -2?.64 74.57 )25.67 96,41 _4 14 14 2100,0 -_6,46 66.10

4886.66 Z0,_4 212.22 320.03 69.76 )4 4_ 56 4286.? 1T.3_ Z04._

_426,38 -_e.O8 54._4 525.48 97._6 | 58 28 I826.4 -27.77 45,6_

4653.58 Z1._9 193,ZI 5|9,48 68.81 15 56 15 4055.6 18.5Z 1_5.76

Z187.74 -5Z.95 _5,45 324,81 99.65 Z _0 44 1587.7 -51.27 26.63

4446.97 Z_,ZI |77.26 317.85 66.11 16 55 21 5847.0 Z1,77 169.80

MI0-COURS[ (XECUTIC_ ACCURACY ORB]1CETERNINATION ACCuRAC_

5GT 2_29.4 SGR 212.5 $G_ 1BI._ 5T 8Z8.6 SR 190,9 S$ 34_.6

RRT ._273 RRF .1287 RTF .840Z CRT .85Z_ CRS -.9658 CST -.9_46

$GB 2359.1 RZ3 -,1_69 R]5 .8598 LSA 901.5 _SA 165.5 554 14.6

SGI Z330.S $G2 200,7 THA 1.72 EL! 844.0 ELZ 103,8 ALF 11.03

LAUNCH c4r£ _AY Z9 1864 rLIG_r TIME 106.00 ARRIVAL _AT£ S£P IZ 1961

WELI C_ENTRIC CONIC

RL 151,64 LAL .00

RP 108.19 LAP -1.91

RC IZI,Z14 GL -16,69

PLAN[rO(6NTR[C CON[C

C) 54.583 VHL 7.388 0LA

LNC_ AZMTH LNCH TIME L-I TIME INJ LAT

90,00 23 56 9 2671,04 -27.40

90.00 3_ 19 _B 490J,40 20.58

100.00 J 6 )5 2_98.50 -_8,82

J00.00 14 ]7 ]9 4649.|8 21.93

110.00 ? 2? 3 _162.37 -5Z.63

110.00 13 58 40 4458,1Z 25.52

OIFFER(NTIAL CORRECTIONS

TC[ -.876Z TRA-Z.35_7 TC5 -.9735 _AU ,7]09

ROE -.Z199 RRA -.105| RC3 .0418 FAU .07875

FOE -.9101 FRA -.7456 fC5-1.2490 85P 7_78

8o£ .903] 8RA 2._620 805 .9741 ¢SP -555

CISTANCE _25,663

LOL Z47.66 v_ Z6.262 GAL -15,53 AZL 94._Z HCA 154.55 SNA 1_9.46 £CC .Z4574 INC 4.4Z41 Vl 29,]8Z

LOP 42.06 vP 58.751 GAP 5.9_ AZP 86.01 T_L _56.45 TAP 50.79 RCA 105.19 APO 175.75 vZ 55.0Z6

GP 8.23 ZAL 136.96 ZAP 139.67 [15 15.75 ZA£ 156.15 ErE 168.48 ZkC 85,57 [TC 273.73 CLP-140,]B

6.65 RAL 83.97 RAG 6569,0 VEL 13.264 P_N Z.4Z VHP 5.56Z CPA 51.67 RAP 79.70 £CC 1.8983

INJ LC_IG JNJ RT ASC _NJ AZNTH JNJ TIN] PO CST TIM JNJ Z LAT INJ 2 LONG

7_.48 _25.70 97.4_ 24 _2 4_ 2071.D -_6.09 64.05

21].]6 )Z0.61 7O,J1 14 4J 9 4501.4 17.69 Z0]o69

52.Zl 32_.48 98.}0 | 46 54 I798.3 -27.57 43.7|

194.08 3_0.07 69.I6 15 )5 _ 4049,_ 18._9 1M6.60

3_.55 3_4.73 100.75 2 5_ 5 156Z.) -]0.6Z Z4,79

177.98 318.47 66.44 16 3Z 5_ 3838.1 _Z,IJ 170.49

MI0-COUR$( [x[CuTJCIN ACCURACY CWOIT OgTCRMIN4TION ACCURACY

$GT 245_.9 SGR 199.1 $G5 178._ ST 876.9 SR 17Z.5 SS _50,4

RRT .3679 RRF ,13ZI RTF .8590 CRT .8564 CRS -.99|3 CST -.9047

SGB Z442.0 RZ5 -.1918 R15 .8385 LSA 946,5 NSA 160.7 554 ]5.5

SGI _455.0 SGZ 185.0 tHA ].75 ELl 889,4 (L_ _7.7 4LF 9,65

L4UNCH cArE NAy 29 1964 FLIGHT tll'4_ 10_.00 ARRIVAL C4T[ $CP 14 1964

HELIOCENTRIC C_NIC

RL 151.64 LAL .DO

RP JOB.It LAP -].75

_C 123._86 GL -17.57

PL4NETO(ENTR|C CONIC

C] _5._6 VHL 7._87 OLA

LNC_ 4ZN7H LNC_ rIME L-I TIRE INJ LAr

90.00 23 48 2_ _657._9 -Z_.09

90.00 1] 16 48 4921.]7 ZI,0A

100.00 1 16 23 Z_66.59 -28.48

100.00 14 5] Z4 4667.60 ZZ,5?

110.00 Z _0 34 2]35.19 -52.23

110.00 15 57 25 4473,57 25,95

O[FFER[NTJAL CCI_R[CtJON$

TOE -.9519 TRA-Z.4170 TC3-1.0551 8AU .1559

ROE -,|908 RRA -.1167 RC3 .0426 FAU .07591

FOE -.917] FR_ -.6999 rC5-1.Z577 OSP 76Z9

BOE .9]13 ORA Z,4199 OCt 1.0140 F_P -544

_JSrANCE 329.5iZ

LOL Z47.66 VL 28.160 _AL *J3.03 AZL 94,60 HCA J57.36 $XA 138.62 £C( .ZA364 INC 4.5977 vJ 29._PZ

LOP 45.29 vP 38.688 _P 6.J9 AZP _5.7_ _AL 2]4.89 /AP _Z.4_ RCA 104._] APO 17_,39 VZ 5],019

GP 9.20 ZAL 155.72 ZAP 141.)0 ET$ J5.07 ZA[ 1)3.J8 ErE 167.9_ ZAC 86.47 [?C 275.45 CLP-14_._4

5.79 R4L 84.92 R40 6560.9 vEL J).208 PTH 2.41 V_P 5.648 _P4 37.7_ RAP PI.#Z CCC I,H?)_

INJ LONG _NJ R7 ASC _NJ AZNFH [NJ TIM[ P',.._ CST rim INJ Z LAT INJ Z LC_

70.08 32_.72 98.39 Z4 52 _0 Z037.6 _,6Z 61._z

21A.44 321.30 70.60 J4 56 49 4321.Z 1_.Z0 Z06.9!

49,88 525,47 99.48 1 _3 49 ]766.4 -26,_ 41,45

195.27 520.78 69.63 ;5 53 IZ 4_67,6 _9._9 I_z,7_

_I.35 324.64 ]01.99 ) 6 ?7 155_.? _0,77 22,71_

]78.99 319,Z2 66.91 16 51 36 5673._ _,SS 171,44

M[0-COUR$[ [x[CuTION ACCURACY C_IT _[T[R_IN_TI)_ _CC_R_Cv

SGT 25A0.2 SGR 186,7 $C) ]74,_ ST 9_1,4 5R LSZ._ _5 562._

RRT .4060 RRF .1251 RTF .8382 LRT ,_47 CRS .9954 CSr .9_

SG8 2547,1 R23 -,?372 R1) ,_]77 LSA 39H,_ "SA 157, _ _S_ 1;.Li

$GJ 2_4J.4 SG2 170._ THA 1.7_ ILl 941.J EL;' ?L.4 _r _.,,)

ZZ4 ?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 1, 1964

_AUNCH CAT? NAy Z9 1961

HELI C'CENfRIC C(::_IIC

RL J91,64 LJL .00

RP 108.11 LAP -|.$9

RC J73.749 GL -]8.66

PLANEfCK:ENTR]C COIq]C

C3 51.773 VHL 7.J93

LNCH AZMTH LNCH /IHE

90.00 0 4 ZO

90.00 ]5 ]Z 43

I00.00 I Z? 34'

]00.00 14 3| 50

]]O.00 Z 41 ]4

]]0.00 19 39 0

fLIGHT T|NE l_0.00 ARRIVAL CAI£ SIP I_ I_4

0|STANC£ 335.349

LC_ Z47,66 VL Z8.059 GAL -IZ.76 AZL 94.B} HCA 160.76 SNA 137.B0 [CC .?4166 l_C 4.6Z60 vl 79.3H?

LOP 48,49 _P 58.6Z6 GAP 6.44 AZP 85,44 TAL Z]_,$Z TAP _{.09 RCA |04,$0 AP_ 171.|0 v? _.05Z

GP I0.47 ZAL J34.Z? ZAP J4Z,TI [T$ 17,47 ZA[ I34.ZO ETE J6?.I_ ZAC HT.?I ETC 775.|| CLP-|44._l

0LA 4,72 RAL 83,9Z RAC 6568,_ VEL J3,I38 PTH ?.40 VHP _,740 _PA 34.22 RAP _?,63 ECC l,_$ZJ

L| T|NE |NJ LAT |NJ LOIAG |NJ R1 ASC JNJ AZHTN |NJ T_M[ P_ C$T T|M |NJ Z LAT IN] Z LL'_

Z997.90 -?6,6_ 67.Z6 52_.75 99.94 0 4? 3_ 1997,9 -75._! 5_,97

4_48.3_ Zl.64 Zl6.Z0 3?Z,13 7|.?8 I4 33 |1 434_,3 IH,_9 ZOH,6]

Z5ZS.58 -ZS.OP 47.1_ 3Z_.47 J00,83 Z 6 42 |?Z#.4 -Z6.Z4 3_.HO

4695.1] 2Z.96 196.94 5Z|.65 70.3Z 15 50 3 4093.| ZO.O? ]_9.33

Z098.86 -51.74 Z8,80 5?4,_5 10_.4| 5 I6 I} J49_*9 -Z9.37 _0.?7

449_.39 26.5| ]80.43 3Z0.15 67.58 16 49 53 }_95.4 Z}.Z} 17?._0

DIFFERENTIAL CC_'R[CT]C_qI$

TOE -.999_ fRA-Z.47}| TC}-I.O_IZ 8AU .7559

ROE -.1604 RRA -,]Z30 RE} .0430 FAU .07Z99

FOE -.93Z7 FRA -,655Z FC}-],ZZO_ _SP 7977

BO[ I.OIZ7 8RA Z,4765 8C} ],09Z] FSp -5}4

NJD-COUR$E EXECUTJON ACCURACY ORBIT P[TERMJNAt|ON _CCuRAC_

SGT Z646.6 $GR 176,_ $G} 170,9 ST 993.8 SR ]31.5 25 377.4

RRT ,4_6| RRF ,]004 RTF ,_376 CRT .9183 CRS -.9960 CSY -.90_4

SG_ Z63Z.5 RZ} -.Z958 R]3 .8371 LSA 1059.? M$A 135,5 554 ]0.4

$GJ Z647,7 $GZ I_8._ THA 1.67 ELI 1001.1 EL2 31.7 ALF 6,94

LAUNCH OATE HAy 29 ]964 FLXGNf TIM( lJZ.00 ARR|vAL 0ATE SIP J_ 1964

HEL/C)C[NrRIC CONIC C|$TANC[ 541.176

RL ]51.64 _A_ .OO L_ 247.66 VL _7.9_6 GAL -|Z.47 AZL 9_.|4 NCA 169.97 SN_ |}6.99 ECC .Z9979 |NC 5.14Zl ¥I 29.982

RP I08.07 LAP -J,4Z LOP _|.69 VP 58._63 GAP 6.66 AZP 89.06 TAL 751,7_ TAP 35.70 RCA J04,14 APO 169,_4 vZ 35,06_

RC ]Z8.O04 GL -ZO.09 GP I2,17 ZAL ]5Z.54 ZAP |45,84 E_$ 20.74 ZAE 133.|J ETE 16_.9_ ZAC _9,46 [TC Z74.79 CLP-145,71

PLANE TC_EN_R]C CON|C

C3 50.7|9 VHL 7.]_ OLA 9.}_ RAL 86.98 RA0 65_.9 V[L |_.||_ PTH _.99 VHP 5,_47 _PA 96.]6 RAP _4._0 ECC 1._34?

LNCH AZMEH LNCN TIN[ L-J fINE |NJ LAT ]NJ LONG |NJ RT AsC |NJ AZNTH |NJ TJNE PO (ST TIM IN] 2 LAT IN] _ L_4_tC

90,OO 0 19 6 Z948,90 -26.0} 65.80 525,_0 IOJ.57 ! Z 33 1948.9 -74,]7 33.63

90.00 I5 6 24 49_7.|2 22,47 Z18.74 5ZA.Z7 72.29 I4 19 }1 4387,1 19,B3 2]!.06

lOO.O0 l 4_ O Z_81,33 -Z?.}8 43.8Z }Z9.47 |0Z.49 2 ZO 2 I681._ -25.3_ 3§._9

100.00 ]4 26 J2 47Z3.TZ Z5.78 ]99.}9 }ZZ.80 7J.53 15 45 J 4179.7 Z|.OI ]91.65

l]O,OO Z 5} 48 Z036.8] -}|.04 Z5.7_ 5Z4.45 IDA,J! } 28 3 |456.8 -28.6_ |7.34

]10,OO 15 50 53 4527.Z0 Z7,}Z 18Z._5 51_._7 68.60 16 46 ZO 59Z7.2 24.16 174._

O|FFERENT|AL CC_RR[CTJON8 N_D-COURSE EXECUTION ACCuRACy C'W_JT OETERM|NATJC_N ACCURAC_

T06-],0879 fRA-2.AZ30 TC_-1.]4}9 8AU .7764 SGT ZT_Z.Z SGR ]70.9 $G} J66.4 ST 106_.7 SR 1D_.9 55 _97.0

ROE -.IZS} RRA -,1456 RC5 .0497 FAU .06_75 RRT ,449Z RRF ,049J RTF ,8370 CRT .9575 CR$ -.9_73 CsT -.91?8

FOE -.9573 FRA -.6087 FC}-I.]906 BSP 8}06 $G_ 2757.4 RZ9 -,5671 RI9 ,_964 LSA ]134.6 NSA J55,5 554 8.5

806 J.0954 8RA Z.333I BE} 1,1450 _$P -317 $GJ 27_},Z $62 ]_.9 THA J,60 gLl 1073.# EL2 3].} ALF 5,56

LAUNCH 0ATE NAY ?9 1964 FLIGNT TIME 114.00 ARRIVAL C4TE 5[P 20 1964

HELI C_ENT_IC CONIC

RL 1_1.64 LAL .00

RP i08.05 L4P -J.Z4

RC ]30.Z49 GL -_2.09

PLANE f_ENTR]C CONIC

C3 30.|95 YHL 7,082 0LA 1.94 RAL

LNCH AZNTH LNCH fINE L-| TIME JNJ LAT

90.00 0 38 ZZ Z484.80 -_5.08

90.00 I2 _6 j7 3045.63 23.6Z

|00.oO Z 0 20 ?_0,4] -?6.A|

]00.00 ]4 17 ] 4785,27 24,94

lJ0.OO } |0 l 20OZ.3? -30,00

If0.00 ]3 Z} 49 4976,]Z Z8.49

O|FFERENT|AL CORRECT|_IN$

TOE-|,?J36 TRA-2o3894 fC_-|.I849 BAU .79_9

ROE -,09Z] RRA -,16Z4 RC) ,0384 ¥AU ,06619

rOE-],O0)6 YRA -,5630 rC3-1.]424 BSP 86_4

eO[ l.ZlT! _RA Z.3945 8C} 1.1865 FSP -505

CISTANCE 346.994

LOt. Z47.66 YL Z7.898 G4L -IZ.]7 AZL 95.61 HCA 167.]9 5NA 136.Z1 £CC .Z9806 INC 3.6118 VI Z3.5BZ

LOP 54,90 VP }8.303 GAP 6.92 AZP 84.93 TAL ZA0.II T_P 37.30 RCA 103.76 APO 168.63 V? 35._7B

GP 14.96 ZAL ]30.34 ZAP I44,46 [f$ 23,41ZAE 131,73 ETE 164.;J ZAC 92.J? ETC ??4.47 CLP-147.37

88.1Z RAC 6566.8 ¥EL |9.095 PTM Z,3_ YHP 5,98Z CPA 9_.9_ RAP _.77 E_ ]._4

|NJ LONG ;NJ RT A$C ZNJ AZNTH |NJ TIME PO CST TIN IN] ? LATJNJ ? LL._NG

39.}_ 3Z_.90 1_.60 ] _9 47 1884.8 -22.96 31.]Z

Z}Z.64 3Z4.8_ 7].9Z 14 20 23 4449.6 71.19 Z]4._1

99,54 5Z_,53 ]04.54 Z 97 Z| 1620.4 -74,|5 31.46

?03.07 3?4,4_ 7Z.96 13 }6 46 4J85,3 ??,37 193.Zl

2].8Z 3Z4.37 |07.2I 9 4} Z3 I40_,} o??.36 !3.63

I89.87 }Z}.l} 70.Z3 I6 40 9 3976,J 23.33 I77.94

N|0-C,,._IR$[ Ex[CUT|ON ACCURACY L'IRSJT 0ETER_[NATI,,3_ ACCURACY

SGT Z_38.6 SGR 172.3 563 161.3 ST 1]67.0 SR 84.3 25 4?6.3

RRT ,4Z6Z RRF -.0408 RrF .8376 CRT .9939 CRS -.9439 CST -.9?03

SG6 Z865.8 RZ} -.4408 RI5 ,8370 LSA 1Z33.2 M$A ]37,9 5SA 6,4

SGI Z859.6 SGZ I_3.8 ?HA 1.48 ELI I170.0 EL2 9,3 ALF 4.1_

LAUNCH DATE NAY 29 ]964 FLIGHT r]_ JI6.00 ARRIVAL CATE 5EP 27 1964

HELIOCENTRIC CONIC

RL 13].64 LAL .00

RP ]07.99 LAP -1.06

RC )32.484 _k -?5.14

PLANETC_ENTR|C CONIC

C3 50.635 VHL 7.JJ7

LNCH AZNTH LNCH fiNE

90.00 l 6 3

90.00 ]Z 38 37

lOO.O0 Z 26 37

]00.00 14 I 3

110.O0 3 39 3

I]0.00 I_ 1I 8

_]FFERENTJAL Ct_RR[CTION5

TOE-J,4]?] TRA-_.6843 1C_-1.1973 8AU .SJZ}

ROE -.O48Z RRA -.19Z5 RC_ .07Z6 FAU ._61_5

FOE-].0810 rRA -.3?23 rc}-1.0519 BSP 904]

_o[ 1,4179 8RA 2.67]4 8C} 1,1993 rsP -48}

0|STANCE 35Z.80|

LOL Z47.66 VL Z7.759 GAL -11.86 AZL 96.}9 HCA 170.40 SNA 13_.44 ECC .Z3644 JNC 6,3900 v! 79.38?

LOP 58.|| VP }8.445 GAP 7.J4 AZP 83.70 TAL _28,48 TAP 3_.88 RCA 109.47 APO 167.47 v2 3_.091

GP 19.33 ZAL I47._6 ZAP ]44.04 ?iS 3_.49 ZAE 129.6_ ETE 161.16 ZAC 96,47 [TO ?74.ZD CLP-I49.D7

OLA -I.70 RAL 89,4Z RAD 6368,9 VEL 13.116 PTH 2,39 VNP 6.187 0PA 43.46 RAP 87,19 £CC 1.8337

L-| T|NE _NJ LAY |NJ LONG |NJ RT AsC JNJ AZMT_ JNJ ?|ME PO C$T TIN IN] 2 LAT IN] ? L,_NG

Z395,|2 -Z}.46 _}.11 9Z6.Z} 106.33 1 4_ 57 1793.1 -2!._0 45.31

514Z,Z7 Z5.29 ?29,25 3Z7.53 76.82 14 4 39 434_.3 ?},72 ?71.17

2|53.Z7 -Z4,78 3}.37 32_.79 ]07.Z8 3 _ 10 1333.3 -22.J8 23.74

4877,35 Z6.63 ZD9.59 327,17 75.88 15 Z_ 2? 4277.4 74.4Z _1.2_

|9ZS.31 -Z8.}9 |5.45 3Z4,46 109.9_ 4 5 B 1925,3 -Z5.34 F.S5

4558.08 30.Z4 191.61 9Z6.03 73.74 J6 Z8 46 409#.J 27.&4 183.37

MZC-COUR$E EX£CUTZON ACCURACY ,_IT CETERMIN#T]_'N _CCuRACV

5GT 2968.4 SGR 190.3 SC9 !34.0 57 19|0.9 SR GO,_ 56 47_,7

RRT .9554 RRF -.1645 RTF .840? CRT .9913 CR$ -.T_36 CST -._75

$GB ?974.3 R?3 -.4958 R)3 ._400 LS4 ])84.6 M$A /62,9 5S4 4._

$GJ 7969.J SG? 177.8 TH4 !.3] ELI 1312.J EL_ ??.J _LF _.47

?Z4_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL, 1. 1964

LAUNCH CXT( MA_ 79 1964 FLIGHT TIN( 118.00 ARRIVAL GATE $CP Z4 |_64

_ELZOCENTRIC CC_IC

RL 1_1.64 LAL .00

RP I07,95 LAP -,88

RC I]A.?OB GL -]0.5A

PLANETO(ENTRIC CON JC

C3 $4.294 VHL 7,368

LNCH AZMTH LNCH TIME

90.00 I _] Z6

90.00 12 4 46

100.00 ] Jl ?_

100.00 13 19 3J

110.00 AII 51

110,00 14 43 32

OISTANC£ 358.598

LC_. Z47.66 VL Z7.661 GAL -II._A AZL 97,94 HCA 17].61 ]HA

LOP 61.31 VP ]8.386 GAP ?,36 AZP 8Z.11 TAL ZZ6.82 TAP

GP _7.33 ZAL I4Z.lZ ZAP II0.gl ET$ 43.63 ZAE 125.40 [TE

134.69 ECC .?3495 IN( 7.9417 vl 29.38?

40.43 RCA 105.C5 APO 166.3, v? 53.104

156.4A ZAC 104.66 ETC 274.16 CLP-ISI.08

OLA -7.JO RAL 91.07 RAG 6569.0 VEL 13.253 PTH 2.42 YHP 6.627 CPA 51.75 RAP 87.85 [CC 1.8933

L'I TIME IN; LAT INJ L(_IG IN; RT ASC IN; A2MTH JNJ TIME PO CST TIM IN; 2 LAT IN; 2 L_G

Z2AO.@_ -ZO.ZO 45,16 _Z7,51 110.28 2 50 47 1640.9 -17.26 )5,72

5320.g9 27._ 24_.42 33_.9] 8J.05 13 _) _3 4?Z_.g _6.27 233.98

1989.4] -21.54 24.JZ 316.96 JI1.24 ] 44 ]_ I]#9.5 -IS.A6 16.68

]055.57 Z_.94 ZZZ.II 33_.72 8_.19 14 55 46 4455,6 17,56 113.58

1800,10 -25.I3 8.1Z 3Z3.33 115.97 4 41 5I 1200.1 -21.68 .68

4817.69 3Z.79 Z03.34 332.01 7').?4 16 5 4@ 4217.7 ]1.02 194,36

_IFCERENTIAL C_RECTJONS

TOE-I,8138 TRA-2.7732 TC]-I.124Z BAU .BIB7

ROE .OIAO RRA -.260_ RC] .0908 FAU .05360

FOE-I.Z057 FRA -,4736 rE3 -,8547 B]P 9379

80E J.#J]B 8RA _.7834 BC) J.]_7# FSP -436

MI0-COURSE ExECuTION ACCURACY C_q'OlT DETERMINATION ACCURACY

5GT 3075.1 SGR Z44.3 563 119.A Sl 1554,6 5R 62,3 SS _41.0

RRT .2749 RRf -.26|3 R/F .8496 CRT .2514 CRS .060] CST -.9509

5GO 3084,8 RZ3 -.5161 R15 .8488 LSA 1638,A MSA 170,I SSA 2.5

561 _075._ SG_ 234._ T_A I._6 ELI 1554.6 EL2 60.] ALF .SH

LAUNCH OATE MAY 29 1964 FLIGHT TIW AE IZ0.00 ARRIVAL OAT[ SEP 26 1964

H[L|OCENT_IC CONIC 0ISTANCE 364.374

RL 151.64 LAL .00 LOL Z47.66 VL 27.564 GAL -II.ZI A2L 102.60 HCA 176.81 SMA

RP 107,92 LAP -.70 LOP 64.34 VP ]8.3Z7 GAP 7.5_ AZP 77.42 TAL Z25.14 TAP

RC 116.920 _L -4Z.7_ GP 46._8 EAL 110.47 EAP I28.79 cr_ 61,OG y4¢ tf_,_4 Crf

PLANE TC_.ENTRJC CC_M/E

C3 7].§82 VHL 8,694 DLA -|9.36 RAL 94.36 RAD 6569._ VEL I4,03_ PTM _.56 VHP 8.4J6 DPA 7_.49 RAP

LNCH AZMTH LNC_ TIME L-| TIN[ IN; LAT IN; LONG |NJ RT ASC _NJ A2MTH IN; TrM[

90.00 3 53 34 1891.16 -10.84 Z1.95 353.46 I_6.40 4 27 5

90.00 10 28 33 ]837.63 ZG.18 Z79._5 347.85 1(11,_0 ]Z 6 II

100.00 5 4 51 1667.56 -IZ.41 4.60 334.54 117.41 5 32 ]9

IO0.O0 12 2 17 5536.48 Z8.13 Z37.52 348,ZT 100.36 15 54 34

110,00 5 47 5 1335.Z6 -16.86 35Z.04 33Z.0Z I20.19 6 1_ 40

liD.DO J3 36 33 5241,55 33.J3 _36.1_ 549.27 @8.94 I5 3 55

OJFFERENT|AL C_I_RECT|ONS MJ0-COURSE EXECUTION ACCuRAC_

TOE-3.OZ33 TRA-2.9851 TC3 -.75Z6 B_g .7636 5GT 3167.1 SGR 420.1 SG3 101.7

ROE .0121RRA -,5760 RC] ,0684 FAU .03484 RRT .4819 RRF .0321RTF ._906

r06-1.3714 FRA -.4182 FC3 -,3991 BSP 9557 SGB 3194.9 RZ3 -.4599 RI3 .887I

8OE 3,0233 8RA 3.0402 8C3 .7557 F]P -318 5GI 3173,7 SG2 367.5 THA 3.71

133.97 ECC .23355 1NC17.5988 vl ?9.387

41,95 RCA 102.68 APO 165.25 V2 35.116

t_l.]? IAC IF_.?? frc _75.7_ CLP-/5_.6_

_0.35 ECC 2.24]9

PO CST TIN INJ Z LAT INJ 2 LC_NG

1291.2 -?.01 15.16

5237.6 27.46 2?0.82

1067.6 -8.64 357.84

4@36.5 29.50 _48.91

935.3 -12.72 3A5.38

4641.5 ]4.01 _26.99

L_RBIT _ETERMINATION 4CC_RAC_

ST 2D88.7 SR 122.6 55 661._

CRT .1296 CRS .0777 CS1 -.978_

LSA 2182.1 MSA 178.4 5SA .9

ELI 2088.8 EL2 121.6 ALF .44

LAUNCH OAr[ NAY Z9 1964 FLIGH/ TIME l_Z,D0

HELIC_ENTRIC CO_IC

RL 1_|.64 LAL ,00

RP 107.88 LAP -.5J

• C 139,J_0 GL 4?,OJ

PLANETC_ENTRIC CON l(

C31303,244 VHL 56.1Z8

LNCH 4Z_TH LNCH TI_E

39.39 19 49 39

140.41 5 O )7

39,39 19 49 39

140.41 _ 0 37

59.39 J9 49 39

140.41 3 0 37

ARRIVAL CArE SEP 28 1964

COL 247.66 VL

LOP 67,76 VP

GP -Sl.lI EAL

CISTANCE ]TO.6SZ

77.468 G_L -10.98 aZL II.A6 HC_ 180.57 5MJ |31.76 [CO .2337? 1N(78,_101 v; 79.38Z

38.269 GAP 7.93 AZP 168.54 1AL ZZ3.61 TAP 44.11 RCA 10_.11 APO 164.40 vZ )5.129

98.?B ZAP 96.54 ETS 1_6.3_ ZA[ 59._5 ETE J2_._] ZAC 43.5D [TC 28S,_I CLP 100,46

OLA 55.87 RAL 172.80 RAG 6575.1 VEL 37,76g PTH 3.54 VHP 48.?11 CPA -52.57 RAP 20,83 ECC22.4810

L-] TIME JNJ LAT IN; LC_NG ]NJ RT AsC IN; AZMTH INJ TIME PO CST TIM IN; Z LAT JNJ 2 LLANO

5024.05 .95 237.6@ 83.46 54.1] 21 13 23 4424.0 -5.6T 233.60

3407.36 .96 1_7.Z9 83.44 34.13 3 57 ZA 2807.4 -5.66 105.21

]0Z4.05 .9_ ?]F.69 83.46 34.13 £J 13 _] 4424.0 -5.67 133,60

)407.36 .96 I07.29 @3.44 34.I3 5 57 24 2807.4 -5.66 103.21

]0Z4.05 .93 _3?.69 83.46 34.13 21 I3 23 4424.0 -5.67 ?33,60

3407°]6 .96 107.29 83.44 34.13 5 57 24 2807.4 -3.66 1D3,21

BIFFERENTIAL CCWRECTIONS MI0-COURSE ExECuTION ACCURACY C_81T DETERM|NATION ACCURACY

706-4,2987 TRA -.6265 rE3 -.0754 BAU 3,3774 SGT 8_.7 ]GR 2644.9 5G3 46.4 ST 684.0 SR 1576,5 55 1084.2

ROE-?.8571 RRA-6.88_l RC3 -.178Z FAU-.0_ITZ RRT .8049 RRF -.997T RTF -.7626 CRT .9158 CR$ .9979 CSf .9111

roe 1.4575 FRA 1,4783 FC3 .0343 8SP 1199 SGB E790.9 RZ3 -.lZO0 RI3 -.9928 LSA 1864.6 MSA 247,4 SSA .3

OOE 8.9362 8RA 6.9103 Be] .1935 FSP -J3 5GJ _744.0 SG_ 509.5 ?HA 74.Z8 ELI 15ZI.3 EL2 218.1 ALF 64.50

LAUNCH CATE MA_ 29 1964 FLIGHT TJI_E IZAoO0 ARRIVAL CATE 5EP ]0 1964

HELIOCENTRIC CONIC 0IST*NCE 376.050

RL 151.64 LAL .00 LOL Z47.66 VL 27.373 GAL -10.56 _ZL 84.5_ HCA 183,34 SMA 152.56 ECC .21149 INC 5.4754 vl 29.352

RP 107,_4 LAP -.32 LOP 70,98 VP 38,Z1Z GAP 8.0_ AZP 95.47 TAL Z21.77 TAP 45.11 RCA 101,88 APO I63._5 VZ ]5.140

RC 141.306 GL _3.33 GP -44.Z3 ZAL 145.44 ZAP 131,6l ETS 304.65 Z_E 119.80 ETE ZI2.OA ZAC 52.8@ ETC 274,04 CLP-157.92

PLANErOCENTRZC C_IC

{] 4J.4OB VML 6.4}5 _LA 46,90 MAL 93.0Z RAO 636_.6 VEL J2.758 PTH _,3_ VMP 8._44 CPA -19.#_ RAP 94.?6 ECC J,68J5

LNCH AZMTH LNCH TIME L-J TIME JNJ LAT JNJ LC_G JNJ RT A_C JNJ AZMTH JNJ TJNE _ CST TIN JNJ _ LATJNJ 2 LONG

30.90 15 14 41 4443.90 -23.50 206.8_ 341.27 48.06 16 28 45 3843.9 -28.50 200.30

129.10 2] 11 4 Z990.34 -Z3.Z@ 9),49 341.25 48.06 24 0 54 2390,3 -28.49 87.14

30.90 ]5 14 41 4443._ -Z3.30 20_._5 341.17 48.06 16 Z8 45 3843.9 -28.50 200.50

I19.10 13 J1 4 1990,34 -13._9 93.49 3AI.Z5 48.06 24 0 54 1390.3 -28,49 87,14

50.90 13 14 41 4443,90 -23.30 _06.85 341.Z7 48.06 |6 28 4_ ]843.9 -28.50 200,50

J?9.JD 23 J! 4 2990.34 -23.29 93.49 34J.15 48.06 24 0 54 2}90.3 -_$,49 $?.14

OIFFERENTJAL CC_RECTIONS MJ0-COURS[ EXECUTION ACCURACY C_IT OETERMINATJON ACCURACY

TOE 1.51 ]? TRA-I.7558 TC5-1.6039 8AU .9032 SGT 336_,1 ]G_ 443.6 SG3 101.7 ST JSl 3.8 SR 183.9 SS 362,0

ROE .2043 RRA .0622 RC3 -.3080 F4U .03827 RRT .5888 RRF .9101RTF .8693 CRT .8Z33 CRS -,954] C$T -.9550

FOE .3348 FRA -.217] rC3 -,800J BSP 10087 SG8 3394.2 RZ_ .48_ R]) .8734 LSA 1560.5 MSA ]45,8 $SA 1.6

80E 1.3274 BRA 1.7569 8C5 1.6]]1 FSp -323 SGl ]375,_ SGZ 3_7._ THA A.49 ELI 1521.A ELZ 103.9 ALF 3,74

2249



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964

HELJO4EENTR|C CONIC D|$T&NC[ 381,788

RL 151,64 LAL .00 LOL 247.66 VL 27.279 GAL -10,2| AZL 86,88 _CA 186,55 SMA 1}|.69 [CC .2505l INC I.||82 v| 29._2

RP |07.8| LAP -.l} LOP 74.20 VP 58.]_6 GAP 8.23 AZP _l,J] TAL Z20,05 TAP 46.60 R{J 101,49 APO ]62.29 v? }5,|_2

RC ]43.478 GL _.Z_ GP -Z5,63 ZAL |53.|4 ZAP 145._6 ET_ }|9,02 ZAE I29,07 ETE 20],40 ZAC 5|.57 ETC 271.77 CLP-]_6.2U

PLANE TC_ENTRIC CON|C

C) )Z.917 VHL _.737 OLA Z8,6_ RAL 94.5_ RAC 6568,3 ¥EL |Z.AZ| PTH Z,Z4 VMP 6.8_9 CPA -l.J_ RAP 9_,6| [CC 1.5417

LNCM AZMTH LNCH TIME L-| T|_E _NJ LAT |NJ LOI_G |NJ RT ASC |NJ AZNTH [NJ TIME PO CST TIM |NJ _ Lk_ |NJ Z LONG

8_,57 JB 34 10 5778.6Z -16.66 149.71 331.35 66.37 19 _7 # 3178.8 -19.?Z 142.34

94°45 ]9 48 t 3839.$0 -16.65 15Z.|7 _31.34 66.36 Z0 A? _ Z_39.$ -|9.T1 _24.81

100.00 Zl A_ 12 3162,60 -Z3.35 107.18 334.14 70.79 22 57 55 256Z.6 -25.76 99.2]

100.00 I_ 19 4Z 3630.95 -10.19 135.67 3ZB.IZ 61.75 Z0 Z0 13 30_0.9 -15.89 I28.85

IlO,O0 0 10 13 Z7Z0.9! -3|.45 76.39 336.87 75.85 0 55 34 ZI20.9 -35.07 67.54

110,00 19 15 ? )645.41 -2.96 13Z.36 3Z3,7Z 55.93 ZO )5 52 3045,4 -?,4| 126.]1

OJrFER[NT_AL CCWR[CTIONS NI0-COUR$[ ExECuTION ACCURACY Ot_8|T 0ET[RMINAT[ON ACCURACY

rOE ,374l TRA-Z.1396 TC)-Z.19|Z BAU .9475 scr 3470.8 86_ 360.6 SG3 J35.3 Sr 823.6 SR 77.9 SS 9T.J

ROE .0766 RRA -.0288 RE] -.9058 gAU .0_075 RRT .77ZZ RRF .9663 RTF .8354 CRT .5700 CR$ -.8779 CST -.8723

FOE .1286 FRA -.Z664 FC3-|.3342 BSP 10614 8GB 3489.5 RZ3 .5349 RI3 .8363 L$A 829.Z N54 78._ SSA ]Z,3

80£ .3819 BRA 2,1998 BC3 Z.1530 gSP -4Z4 SG| 346Z,0 $GZ 226.4 THA 4,6J ELI gZA._ ELZ 65.9 ALF 3.10

LAUNCH 0ATE NA_ Z9 1964 FLIGHT 7114( 1?8,00 ARR|VAL 04T[ O(T 4 ]964

HELIOCENTRIC CONIC

RL 191.e4 LAL .00

RP JO?.TT LAP .06

RC 145.636 GL -1,79

PLANI[T(XENTR|( CONIC

C3 31,1_3 VHL _,_60

LNCH AZM?H LNCH TIN(

90.00 ZZ 7 3

90,O0 18 24 5Z

100.00 Z3 49 18

100.00 17 91 18

IlO.O0 I Z6 44

ItO,O0 18 8 18

OIFF[R[NT|AL CO_RECrIONS

TOE -.003_ TRA-Z.E4?9 TC3-Z.3|03 BAU .9678

ROE .0_5 RRA -.0_Z? RC9 -.Z624 FAU .03918

roe -.0613 FRA -.Z_5_ rC3-|.477_ BSP 1|021

BO_ .0556 8RA Z.Z46_ 8C) Z.3_51 FSP -454

0ZSrANCE 387.554

LO¢ 247.66 VL 27.187 GAL -9.85 AZL 90.37 _C_ 189.77 SMA

LCP ?7.43 VP 38,100 GAP 8.43 AZP 89.63 TAL 2|8,3Z TAP

GP -|?.S? ZAL |_Z.ZZ ZAP I_|.Zl ITS 3Z8,04 ZAE 131.4I [T[

J5I.Z3 [CC .ZZ969 ZNC .5700 vI 29.382

48.08 REX 101.09 APO I61,38 v? 55.J63

194.86 ZAC 59.7J [TC ZTJ.O_ CLP-156.02

0CA Zl.S4 RAL 9_.79 RA0 6568.Z VEL 1Z,349 PTH ?.23 vMP 6.59| 0PA 6.85 RAP 101.J6 [CC ].5]24

L-_ TIM_ IN] LAT [NJ LONG IN] RT ASC IN] AZMTM IN] TIME P_ C$T TIN IN] Z LAT |NJ Z LC_NG

_068.Z0 -27.5Z 101.37 333.4| 83.0? ZZ 58 1_ 2468.2 -28.20 9_._7

4ZZZ.08 .7_ 173.Z1 324,30 61.69 17 35 14 _6Z_,1 -3.04 166.58

Z?_7.86 -Z9.4Z 78.77 3_3.69 _4.43 24 Z9 |6 Z157.9 -29.88 ?0.0_

4007,68 Z.4| 156,_3 3Z3,37 60.20 |B 38 6 3407.7 -1.57 150.0!

Z446.59 -34.J3 55,50 334.02 _7.88 Z 7 30 1846.6 -34.04 46.26

3891.69 6.45 145.Z5 3Z0.68 56.55 19 13 9 3Z91.7 1.96 Z_9.01

MI0-CCIdRSE Ex[CUTIC_ ACCURACY ORBIT D[TERNJNAT_ON ACCuRACy

SGT 3_78.4 $GR 303.9 SG3 144.7 ST ?48.5 SR 60 .2 $S 73.|

RRT .R268 RRF ,9713 RTF .6254 CRT .2990 CR$ .3695 CST -.6957

SG8 3_9|.3 RZ3 .5|09 R13 .8271 LSA ?50.4 N$A 74.7 SSA 22.0

SG| 3587,Z 8GZ 170.5 THA 4.03 ELI 748,7 EL2 57.4 ALF ;.39

LAUNCH O4Tr NAf Z9 J964 FLIGHT TIN[ 130.00 4RRIv_L _AT[ OCT 6 1964

H{LIO(EMTRIC CONIC

RL 1_I.84 LAL ,00

RP tOT.?4 LAP .Z5

RC J47.779 GL -5.5_

PLANI[TO_£_TRI_ CO(NIC

C$ Z9,94| VHL 5.47Z

LNCH 4ZM_ LNC_ TI_E

90.00 ZZ 55 24

90.00 15 A? 52

J00.00 0 31 4

100.00 16 _8 49

IlO.O0 Z Z 6

|J0.00 17 44 17

01FFERENTJAL CC_R[CT_ONS

TO[ -,|99Z TRA-2.282Z TC9-Z.449Z BAU .9830

ROE .0608 RRA -.0619 RC3 -.2380 rAU ,0_280

FOE -.19Z9 FRA -.2Z36 FCS-I._Z67 8SP 1|316

60E ,Z044 _RA ZoZB)O 8C} Z.460_ rSP -45?

CI$TANCE 393.3J7

UOC Z47.66 VL 27.096 GAL -9.49 AZL 91.13 HCA J93.00 SMA J30.60 ECC ,22904 INC 1.1309 Vl 29.382

LOP 80.65 VP 58.045 GAP 6.6] AZP 66,90 TAL ZI6._? TAP 49.56 RCA 100.66 4PO 160.51 v2 _5.173

GP -13.Z4 ZAL 150.Z8 ZAP 154.Z8 ITS 533,86 ZAE 15Z.J4 ErE 19_.06 ZAC 64.J) [TC 2?0.42 CLP-|$7.7_

0LA 17.74 RAL 97.Z| RAO 6568.2 V[L IZ,30! PTH 2.ZZ VHP 6.540 0PA |I.10 RAP |0).55 [CC 1.4927

L-| TIME |NJ LAT |NJ LONG IN] R? ASC IN] AZ_TH IN] TiME P_ CST TIM IN] 2 LA1 |NJ 2 LONG

Z900.Z8 -28.30 89.16 332,62 89.I4 23 4) 44 Z300._ -Z8.I2 80.49

43?0.40 5._1 181.51 325.9A 6Z.18 17 0 42 _770.4 1.75 174,86

Z604.45 -29.89 67.40 33Z.62 90,39 I 14 28 2004.4 -Z9,52 5_.6z

4|4|.46 8.90 163.92 323.18 60._A )6 ? _0 3541.5 2.97 I57.35

2919.64 -34.00 4_.60 33Z.45 93.74 Z 40 45 ]?I9.6 -33.11 36.47

3999.03 10.4) 150.98 321.04 57.26 18 50 56 3399,0 6.05 ]44,64

NIO-C_UR$[ EXECUTION ACCURACY L_BIT DErERHINATION 4CCuR4C_

SGT 3677.1 $G_ Z76.6 SG3 146.9 ST 764.J 5R 67.5 SS ]24,?

RR/ .84|4 RRt" .9332 RTF .821_ CRT .0566 CR$ ._574 C$T -.58?5

SGB 3687.5 R25 .4460 R13 ._224 L84 ?87.5 NSA IZO.O SSA 17.8

8GI 3684.4 SGZ ]49.Z THA 3.65 ELl 784.I [L_ 67.2 AL_ .2_

LAUNCH OATE NAY 29 1964 FLIGHT TIM_ 132.00 4RRIVAL CA Tg C_T 8 ]964

HELIOCENTRIC CONIC

RL 151.64 LAL .00

RP |07.?1 LAP .4A

RC 149.906 GL -7,9)

PLAN(T_.EMTR]¢ _ONIC

C_ Z6,BZ4 VHL 5._6_

LNCH AZMTH LNCH T|N¢E L-! T]/4_ |NJ LAT

90.00 Z3 Z_ 23 2798.70 -Z8.18

90.00 15 Z9 _7 44_Z.93 _.ll

]00.00 0 5# 59 Z509.35 -Z9.64

100.00 16 4Z 59 4Z17.33 9,40

I10.00 Z 25 45 2ZSe.OZ -33.46

II0.00 I? 3Z 41 4051.63 lZ.TZ

01Fr[RENTIAL C_IRR[CT|ON8

TO£ -.5174 TRA-_,_664 TC3-E._941 _AU 1.00_

ROE ,O?Z8 RRA -.0654 RC3 -.Z_?I FAU .0_173

FOE -,262E FRA -.1919 fC]*l.5_5? BSP 11653

606 .3256 BRA 2.28?4 BC5 2.6040 FSP -460

01STANCE 399,077

LOL 247.66 VL Z7.006 GAL -9,1Z AZL 9].59 HCA

LOP 63,88 VP 37._0 GAP 8.83 AZP _8,47 TAL

GP -10,_7 ZAL 148.Z5 ZAP |56.36 ITS 337.76 ZA[

196.23 SMA JZ9.97 [CC .22853 INC 1.59I? vl 29.587

Z14.#1 _4P 51.04 RCA J00.?7 APO 1_9.68 V? 3_.]83

13Z.38 ETE 188.68 ZAC 66.90 ETC ?69,86 CLP-]_8.T4

0LA |3.Z6 RAL 98.73 RAO 6_6_,Z VEL IZ.Z36 PTH ?,20 VHP 6.55? CPA J3.66 RAP ]05.93 ECC 1.4T44

IN] LONG IN] RT ASC IN] AZMTH [NJ TIN[

_1.7} 33Z.Z8 _Z,66 ?4 JZ ?

186o19 }24.47 67.?B I6 44 ]0

60.96 336.J8 94.09 1 40 48

168.18 3Z_,_8 61,4_ I? 53 16

39.29 33J.73 9?.44 5 3 5

154,39 3ZI.BI 58.00 L8 4U 25

NI0-COURS[ ExECUTiON _CCuRAC_

5GT 3???.6 5GR 265.9 56_ 147.5

RRT .83Z0 RRf .8832 RrF .8196

SGB 3786.9 RZ3 .5609 R15 .8204

SGI 5784.J $GZ J47.5 THA }.]_

PO C$? rim INJ 2 LAT |NJ 2 LONG

2198,? -2?.49 75.15

3853.0 4.40 I79.47

]909.5 -Z8.76 _].67

3617._ 5.52 161.54

1656.D -5Z.07 30.53

5461.6 8.40 ]4?,96

,2_8JT C[T£RMINATION ACCuRAC¢

S_ 855.1 SR 81.O S$ 165.0

CRT -.J565 CR$ .8475 CST -.6055

LS_ 841._ _SA |52._ S$A 16.8

ILl _35._ EL_ 80.2 ALF ]?9.25

2750



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964_

LAUNCH DATE NAY 29 196A fLIGHT TIME ]54,00

HELIOCENTRIC CO'AlE D|$TANC[ 40A.B}J

RL 131.64 LAL .00 LOL 247,66 VL 26.9]B 6AL -8.25 AZL 91.90 HCA 199.A6 SMA

RP 10T.65 LAP .65 LOP 87.11 vP 57.956 GAP 9.05 &ZP 88.2] TAL ZlS.0i TAP

RE 152.019 GL -9,66 GP -8.78 ZAL 1A6,Z} ZAP 1§7.99 ET$ 5A0.48 ZA[ |}Z.l$ [T[

PLANET_ENTRIC COiqIC

C) 27.7]8 YHL 5.265 DLA |5,42 RAL 100.52 RAO 6568.| VEL 12,210 PTH Z.19 VHP

LNCH AZMTH LNCH riME L-| ?|ME _NJ LAT _NJ LONG _NJ RT A$C ]NJ AzNrH (NJ ?(ME

90.00 23 AS 11 ZTZA.SZ -27,_1 26.3Z 532.28 9_._5 2A 5} 3}

90.00 l} 19 50 A507.B0 9.80 I89.55 }Z_.30 6},50 16 34 5_

100.00 ] 20 29 2459.5A -29,]_ 55.]9 5_2.]| 96.77 2 ] 8

IOD,OO J8 34 J0 4268.02 J1.03 J7].05 52A.66 6_.0A 17 45 J8

110.00 2 44 _qO Z]?6.4} -]2.82 54.60 351.48 |0_.14 } 20 4T

|10.00 17 26 }8 A]05.69 IA.2Z 156.72 }ZZ.80 58.58 |_ }} 1

OIFF[RENTIAL C(_'RECT]OI_S NI0-COuRs[ ExECuTION ACCURACY

TOE -,4042 TRA-2.ZTIO TE}-2o?49J 6AU ]o0ZZJ SGT 58?6.? SGR 264,2 SG3 ]46°F

R0E .0868 RRA -,0854 RE) -.22_8 FA_ .05055 RR7 .8068 RRF .8278 RTF .81_8

rOE -.30_8 rRA -.1584 ¥C3-1._726 BSP ]I990 SOB 3885.? R_} .2814 R13 .6193

8OE .4l]4 8RA 2.2719 BE5 ?.?IS? F}P -459 SG| _882.5 SG2 I}}.9 THA }.15

ARRIVAL DAT_ OCT |D 1964

129.37 [CC .228|_ )NC 1.9028 vi 29.382

SZ.}0 RCA 99,85 APO 1SB.B9 VZ 35.195

|8_.08 ZAC 68,8_ CTC 269.30 CLP-159.74

6.60] CPA J}.30 RAP 10_.53 ECC 1.436Z

PO CST rim ZNJ 2 LAT IN] 2 LONG

ZIZA.} -26.7_ 67.81

}907.8 _.li 18Z.56

1_19.} -27.9A 46.6]

5668.0 7._0 164.55

J576.4 -}|.07 _5._l

5505,? 9.96 I_O.Z2

C_JT DETERMINATI_I ACCURACY

ST B_4.5 }R 97.3 $S 195.S

CRT -.28J? CRS .9038 CS_ -.6540

LSA 89].T NSA I25.2 $$A 16.8

EL| 88A.8 EL2 95.} ALF 178,21

LAUNCH _ATE MAY 29 |96A FLZGHT TJlA[ ]36.00 ARRIVAL DATE OCT 12 1964

_[_IOCENTRIC CONIC 0ZSTANCE Al0.SB0

RL 151.64 LAk .00 LOt. 242.66 VL 26._51 GAL -_.56 AZL 92.15 HC& ;)02.70 SNA 128.78 ECC .22797 INC 2.1283 vl 29.382

RP 102.65 LAP ._2 LOP 90.54 vP }7.883 GAP 9.25 AZP 88.04 TAL _11.27 TAP _$.96 RCA 99.42 APO |5_.14 v? 35.202

RC 15A.116 GL -||,0Z GP -7.A9 ZAL 144,]9 ZAP 1_9.52 _TS }i}.4Z ZA[ t}Z.46 CT[ 1_,95 ZAC 70.26 ETC 268.74 CLP*I60.?2

PLANE TC_ENTR]C CONIC

C3 26.62] VHL 5.|60 OL_ 1|.93 R_L ]01.99 RAO 6568.1 VEL 12.165 PTH 2.18 VNP 6.660 CPA 16.40 RAP 110.25 ECC 1.4381

LNCH AZMTH LNCH T|_#I[ L-| T|N[ IN] LAT |NJ LONG |NJ RT ASC [NJ AZMTH ]Nj TIN] PO C}T TIM IN] 2 LIT IN] 2 LONG

90.00 0 11 50 2665.GO -22.54 7J.94 55Z.51 97.69 0 55 _A Z063.6 -25.99 63.53

90.00 15 15 48 454_.45 11.04 191.68 526.30 65.26 16 29 54 5948.4 7.42 1_4._G

JO0.OD ] 38 55 Z)BJ._7 -28.65 50.99 532.29 98.92 2 18 ]7 178].7 -27.12 A2.32

IOO.00 I6 29 Z 4505.6] JZ.ZZ I?).Zl 325.69 62.S) ]7 40 47 3705.6 8.44 166.46

110.00 5 0 55 ZI25.18 -}Z.]4 50._5 5_1.55 102.32 } 56 18 1525.2 -50,11 22.15

110.00 17 23 55 4154.86 15.3Z I}B.47 }25.90 59._6 |_ 32 Z8 }}_i,9 II.11 151,90

DIFFERENTIAL CCI_R_CT[ON_ M|C-C',,_IURSE IX]CUT|ON ACCURACY OR_1T _ETCRMJNATION ACCURACY

TOG -.4692 TRA-Z._5?8 TCS-_.�JI2 BAU 1.0392 }GT 5968._ }r.,R 267.4 $G5 J45.4 ST 927.} SR )j4.7 $$ 218.6

ROE .lOI3 RRA -.0626 RE} -.2248 FAU .04870 ART .27]_ RRF .2708 RTF .8171 CRT -,5924 CRS .9586 C}f -.6552

fOE -.5527 rRA -.IZl5 FC5-1.5838 85P 12256 SG8 3977.3 RZ3 .2189 RI5 .8176 L5A 9A0.1MSA 192.7 SSA 17.3

8OC .4800 eRA 2.Z587 8C3 2.9199 rsp -A52 5GI 5973.6 SG2 169.9 THA 2.98 ELI 928.6 EL? 105.4 ACT 177.18

L&uNCM 0&TE MA_ 29 1964 FL|GH1 TJM[ 13_.0_ ARRIVAL CATC OCT 14 196_

HELZOCENTRIC CONIC

RL l}l.64 LA_ ,00

RP 102.63 LAP 1.01

RC 156.192 GL -12.14

PLANETC)_ENTR[C CONIC

C3 23°5A3 v_L 5.05A

LNC_ AZMtH LNC_ TI_E

90,00 0 29 9

90.00 1} 10 5

100.00 I 55 48

i00.DO 16 26 7

110.00 3 16 5

110.OO 17 2Z 19

CIS/ANCE A16.323

LOL 242.66 VL 26.7A5 GAL -7.97 AZL 92.50 _C_ Z05.95 $_A

LOP 9_.57 vP )?.850 GAP 9.43 AZP 87.93 TAL 209.48 _P

GP -6.5Z ZAL 142.|} ZAP 160.59 £T5 543.8} ZAE 13Z.45 [TO

128.2J [CC .22795 /NC 2.30D1 vJ 29.382

_.41 RCA 98.99 APO 1}?.43 V2 )_.211

185.11 ZAC 71.40 ETC 268.18 CLP-161.68

DLA 10.65 RAL ]03.74 RAC 6568.0 VEL 12.1ZI PTH Z.I? VHP

L-I TIME (NJ LAT INJ LONG |NJ RT A$C _NJ AZNTH JNJ TIME

26]0.46 -26.29 68.15 332.91 99.32 1 12 39

4581.1} 12.01 19}.58 527.42 64.16 16 26 26

2331.00 -28.06 42.54 532.66 100.75 2 3_ }9

A335,83 15.16 17A,96 326,83 62,92 17 38 22

2079.76 -11,41 27.40 _51.80 IOA.19 5 50 4S

4159.83 16,19 159.88 325.11 59,42 18 }| }8

M{O-COURSE ExECuTION ACCURACY

SGT 4062.] SGR 27A,5 SC} |44.0

RRT .7320 RRr .7159 RTF .8166

SOB 407J.3 RZ_ ,1216 R15 .8|70

5Gl 4067.0 SO? 1d6,7 rHA 2.84

fLIGHT TIME 140.00

CIFFERENTJAL CC_IRECTIONS

TOE -.5251 TRA-2.1959 TC5-).0827 8_U 1.0573

ROE .1150 RRA -.0_81 RE3 -.2293 ¢AU .04709

FOE -.5605 FRA -.0862 FC)-J._96] 65P 1256_

80E ,5376 8RA 2.19Ar 8C3 3.0962 FSP -448

LAUNCH OATE NAY 29 1964

_[LIOCENTRIC CONIC 0}STANCE 422.0}9

E.727 CPA 17.13 RAP 113.20 ECC 1.4204

PO C}T TIN INJ Z LAg IN] Z LONG

_010,5 -25.2! 59.84

}_81.1 8.44 186.72

IT31.0 -26.29 38.98

37}5.8 9.4} 168.16

J479.8 -_9,J6 J_.93

}559.8 12.02 153._6

_RBIT CET[RMINATION ACCURACY

ST 969.5 SR 132.1 5S 239.7

CRT -.4818 CRS .9603 CST -.62_3

LSA 983.3 USA Z07.J SSA 12,9

EL| 921.4 EL2 115.5 ALF 126.19

ARRIVAL CATC OCT 16 1961

RL 131.64 LAL .00

RP 107,60 LAP 1,19

RC 158.Z6} GL -15.12

PLANETC_ENTRIC CONIC

C5 24.496 VHL 4.919 OLA

LNCH AZMTH LNCH T¢_£ L-I rIME IN] LIT

90,00 0 45 57 256J.r8 -26.Z0

90,00 15 ? 57 4609.20 12.84

100,00 Z 11 57 228A.41 -Z7.4_

JO0.O0 I6 24 38 4561.28 13,96

JJO.OO } )0 46 2097.74 -)0.6_

110.00 I? _2 18 4181.22 16.92

OIFFERENTIAL C(_'RECTIONS

TOE -.5724 TRA-2.]415 TC3-5.27_7 8AU 1.0768

ROE ,1226 RRA -°0524 Re3 -.236A F_U .04S60

rDE -.3807 FRA -.0_39 KC5-J,6JI7 85P 12940

BOG .5913 BRA 2.I42_ 8() }.2882 _gP -450

LOL 247.66 VL _6.661 GAL -?.56 AZL 92.44 HE4 209.12 SMA 122,66 CCC .22803 INC 2.4362 v? 29.38_

LOP 96.81 VP }?.778 GAP 9.64 AZP 87.87 T_L 207.68 TAP _6.86 RCA 98.54 APO 156.T7 v2 35.218

GP -5.28 ZAk ]40.01ZAP ]61.7Z (TS _44._ ZA[ ]}_.43 Eft 184.48 ZAC 72.55 CTC 267,6Z CLP-162.63

9.48 RA_ ]05.57 RAD 65r_.0 V/L J2.078 P_H 2.J6 VHP 6.800 DPA 17.60 RAP 115.62 ECC J.4031

_NJ LONG IN] RT ASC _NJ A}NTH ]NJ TZNg PO C}T T|M _NJ 2 LAT ]NJ 2 LONG

64._1 53}.48 101.15 I Z_ 39 1961.8 -24.40 56.50

195.23 32_.65 64.5A 16 24 A6 4009,Z 9,}t 188.33

44.02 535.20 ]02.59 2 50 I 1684,A -25.44 35.?8

]76.47 328.08 63,50 17 37 20 376].8 10.22 169.63

2d,_ ]]2.26 ]0}.85 4 4 44 1457.7 -28.21 J6.03

161.]| 526.42 }9.85 18 51 59 }581.2 12.29 154.44

M[0-COURS( ExECuTION ACCURACY L_RS[T CCTERMINATION ACCURACY

SGT 4159.7 }GR _85.} SG5 143.1 ST |012.3 SR 149.1 S$ 260.?

RRT .69]5 RRF .F645 RTF .8176 CRT -.}577 CR$ .974| CST -.698_

5G_ 4J69.4 R_ ,J_54 R1_ .8179 LSA J0_2.8 M}A 2J8.9 55A 18,3

$_| 416Ao4 SG2 _{54.6 ?HA 2.20 EL| |_IS._ _L_ 123.3 ALF I23.2]

22_1



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCP+ CArE NAY ?9 ;964 FLIGHT TIME 142,00 4RRIVAL CAT[ @Er 18 ]964

H£LI C_C£NTRIC CONIC

RL 151.64 LAL .00

RP ;07.58 LAP 1.17

RC _60._13 GL -13.99

PLANErOCENTRIC CC_IIC

CJ Z3.4B6 VHL 4.846

LNCH AZMTH LNCH T|N£

90.00 1 Z ?6

90.00 1_ 6 5_

tOO.OO ? 27 SO

100.00 16 24 11

110.00 3 4_ ?0

J]O.O0 i? 25 I0

CISTANC[ 417.T69

LOL 142.66 VL ?6.57? GAL o7.1t AZL 9?°55 HCA 211.4| 5NA I17.|1 ICE .2263] [NC 2°5472 V| ?9.382

LOP 100,05 VP 37.726 GAP 9.84 AZP B?,B5 TAL Z05.88 TAP 58.]0 RC4 96.C9 APO ]56.]4 ¥? 35.226

GP -5,]8 ZAL 137,81 ZAP |61.77 [T$ 345.59 ZA[ 152.42 ET£ J8}.98 ZAC T3.|4 [?C Z67,0§ CLP-]63.54

0LA 8.37 RAL JOP.51RAC 6568.0 VEL 12.036 PTH 2.15 VHP 6.8?8 GP4 17.88 RAP ]|8.16 ECC ].3865

L-[ T_N[ JNJ LAT IN] LCING IN] RP ASC IN] AZNpH 1NJ TJNE PO CST TIN JNJ ? ]AT IN] ? LONG

1515.65 -25.55 61.48 3)4.20 102.64 ] 44 ?? 1915.7 -?).56 53.38

4654.69 1_.56 196.23 529.99 64.91 16 24 8 4054.7 10.09 189.29

2240.?? -26.74 40.91 5_3.89 103.89 _ 5 10 1640.? -24.56 32.29

4585.35 14,68 172,89 319.45 63,67 1? }? 16 5265,4 11,02 120.97

1997.22 -19.9J _]._0 332.88 ]07.38 4 J8 57 1397.? -??.Z4 13.31

4200.62 17.58 ]62.22 J27.84 60.10 J8 )_ ]! 3600.6 13.49 15_.5]

_XrFERENTIAL CC_RECTIONS MI0-COUR$E ExECuTION ACCURACY ORBIT 0ErERNINATJC-_ ACCURACY

rOE -.6301 TRA-Z.O621 TC5-).4886 BAU 1.098] 5G? 416).? SGR 294.1 SG3 142.6 ST IO59.4 SR ]65.3 55 Z83.1

ROE .]390 RRA -,0496 RC3 -.1453 FAU .04425 RRT .6917 RRF ,617] RTF .6202 CRT -.6151 CR$ .9829 CST -,2223

?DE -.4OO9 FRA -.0249 rC_ol.6_11BSP 13_99 $G6 4273.8 RZ5 .1070 RI_ .8205 LSA 1085.0 NSA ZZ8.Z SSA 19.0

60E .645? 8RA ?.0816 8C_ 5.4972 FSP -456 SG| 4268.0 SGZ 222.8 ?HA ?.58 ELI 1064.5 EL? ]78.4 ALF 174.35

LAUNCH DATE NAY ?9 1964 FLIGHT rzl_d[ 144.00 ARRIVAL 0ATE OCT ?0 ]964

HELIC_[NTRIC C(_NJC

RL 151.64 LAL .00

RP ]02._6 LAP 1.54

RC |62.546 GL -14.80

PLAN[TO([NTRIC CON|C

C3 ZZ.519 VHL 4.745

LNCH AZNTH LNC_ ?iN(

90.00 1 ]8 58

90.00 15 6 36

100.00 2 43 4g

_Oo.00 IG 24 ?9

110.00 4 0 Z

IJO,O0 17 14 44

OIFF[R[NTJAL CC_RECTICINS

TO[ -.6442 PRA-1.9746 TC3-_.6477 gAU 1.099_

ROE .1518 RRA -.03_? RC3 -.2506 FAU .04146

rOE -.3829 rRA .0355 rc3-1.5932 BSP 12959

BOE .6618 BRA 1.9250 BC3 ).6513 rsp -40)

0JSTANCE 433.5]5

LOL 147.66 VL Z6.496 GAL -6.73 AZL 92.64 HCA 215.66 SNA IZ6.59 ECC .22_28 INC ?.6401 Vl 29._?

LCIP ]03.29 VP 31.679 GAP |0,05 AZP 87.85 TAL 204.07 TAP 5_,73 RCA 97,6_ APO 155.55 V? 35.232

GP -4.70 ZAL 135o_4 ZAP 165.26 ET$ _46.1| ZAE 1_Z.4Z ET[ 183.58 2&C 7_.86 ETC 266.49 CL -164.44

OLA 7.29 RAL 109.55 RA0 6567.9 VEL 11.996 P?H Z.14 VHP 6.960 0PA 1_.00 RAP 120.66 ECC 1.3706

L-J _]N[ INJ LAT ]NJ LCNG INJ RT A$C JNJ AZMTH INJ TZNE P_ CST TJN ZNJ ? LAT]NJ ? LONG

?4?0.94 -24.85 58.40 535.07 104.0_ ? 0 9 1870.9 -??.66 50.40

465_.92 14.Z6 J98,]? 31].42 65.28 J6 24 J? 4058.9 10.8Z 191.19

2197.31 -26.00 37.94 334.?4 105.29 3 20 26 1597.3 -?3.65 29.93

440?.78 )5,35 129.18 _0.94 64.05 |7 37 56 5807.8 11,74 ]72.?5

1958.75 -29.09 18.76 3_3.67 106.81 4 57 41 1358.7 -26.Z4 10.73

4219.12 18.Z1 163._0 329,38 60.56 18 _5 5 3619ol 14.15 156.53

MIO-COUR$( ExECuTION ACCURACY OR_J_ DETERMINATION ACCURACY

SGT 428J,9 SGR _0_.3 SG3 J_6.9 ST 1065.7 SR 183.8 S] 283.]

RRT .6022 RRr .5664 RTF .6094 CRf -.6265 CRS .9900 CST -.7169

$G6 4292.6 R9_ .0965 RJ3 .8096 LSA 1093._ NSA 2_.5 $SA 20.2

SGJ 4285.8 5GZ 24J.8 THA 2.45 ELI I073.0 EL2 134.5 ALK ]73.74

LAUNCH DATE NAY 29 1964 FLIGHT TIN[ J46.00 ARRIVAL _AT[ OCT 22 1964

NELI E_CENTRJC CONIC

RL 151.64 LAL .00

RP 102._4 LAP 1,21

RE 164.366 GL -15,54

PLANETO(ENTRJC CONIC

c3 ?J.609 VHL 4.649

LNCH AZN_H LNCH _N[

90.00 1 35 45

90.00 15 6 59

100,00 3 0

100.00 16 25 22

llO.00 4 15

110.00 12 Z6 50

_]$TANCE 4)9.229

LOt. 24?°66 VL 26,4]5 GAL -6,50 AZL 92,72 HCA Z18.90 SNA ]26,08 [CC ,2294] |NC 2.?]94 _1 29.562

LOP 106.53 vP 37.624 GAP 10.26 AZP 87._8 TAL 202.26 TAP 6].16 RCA 92.15 APO 155.00 V2 _5.238

GP -4.30 ZJc 153.16 ZAP 164.71 [?S 346.44 ZAE |_?.45 [?_ 183.25 ZAC 24o51 [TC 265.9? CLP-165.52

0LA 6.23 RAL 111.69 RA0 6562.9 ¥EL 11.958 PTH ?.1_ VHP ?.046 0PA |8.00 RAP 1?3.16 ECC 1.)556

L-I ?JN[ [NJ LAT JNJ LONG ]NJ RT A$C INJ AZNTH [NJ TiME PO CST TIN ]NJ 2 LAT JNJ 2 LONG

2422.08 -24.09 55.41 3_6.10 105.54 ? 16 1? ]B?P.I -Z1.75 47.52

4682.80 14.95 199.60 _13.09 65.6? 16 25 2 4082.8 ]I.54 192.58

?|_5.18 -?5.ZJ _5.06 _35.75 106.61 _ _5 58 1555.? -2?.70 27.16

46Z9,95 16,0| I_0,S0 _2.57 64.41 12 39 I? 5629.9 12.43 123.5_

1920.43 -28.ZI 16.1Z 534.6} 110.15 4 47 4 1320.4 -25.?1 8.23

42_7.45 18.82 164.57 _31.05 60.9? 18 _? Z_ 3637.5 ]4.80 157.56

DIgFERENTIAL CORRECTJON8

TOE -,6987 TRA-I,8972 TC3-3,8733 BAu 1,1215

R0£ .|606 RRA -.0266 RC_ -.Z61_ FAU .04014

g0E -.A067 FRA ,0617 FC_-I.6J9) BSP ]3470

80E .7169 BRJ |,8975 _C} 3,8821FSP -416

N_0-C_IJRSE EXECUTiON ACCURACY ORBJ? 0ET[RN]NATJON ACCURACY

SGT 4386.6 SC,R _15.1 $G3 136.7 $; 1118.6 SR 198.4 $6 306.?

RRf ,5655 RRF .5261 RTF ,B])9 CRT -,7334 CRS .9920 CSr -,7459

SGB 4397.9 R23 .0779 R13 .B]AJ LSA 115?,5 NSA ?_6.? S$A ?0.9

_Gl 4_90.Z $G2 259.7 ?HA 2._3 ELi 1]28.2 EL? 13_.? ALF 172.48

LAUNCH DATE NAY 19 1964 PLIGHT T|I¢[ 148.00 ARRIVAL CArE OC_ 24 1964

HELiOCENTRiC CON JC

RL 151.64 LAL .00

RP JO7.51 LAP 1.82

RC 168,367 GL -16.75

PLANE_TC_ENTRIC CONIC

C3 _0.756 VHL 4.556

LNCH AZMTH LNCM T_t'ME

90.00 I 52 57

90.00 15 ? 49

100.00 3 16 44

JO0,O0 18 _6 44

110.00 4 _O 32

110.00 I? _9 _5

oIrFERENT|AL CCI_REC/IONS

TOE -.7426 TRA-|.8021 ?C)-4.0979 8AU 1.1_96

ROE ,1690 RRA -,0167 RC_ -,2712 FAU .0_872

gD[ -.4184 FRA .0917 FC_-I,SJ?O 85P 1_804

eOE .7664 8RA J.80Z? 8C3 4,1068 FSP -412

0ISTAN_E 444.935

LOI. 147.66 VL 16._36 GAL -5.85 AZL 92.79 HCA 212.14 $N4 J25.5_ ECC .25023 INC ?.?B_3 vJ 29.36Z

L(_ 109.77 VP 37.5?3 GAP J0.47 AZP 87._5 TAL _00.44 TAP 62.5_ RCA 96.67 APC, 194.49 v? 35.?44

GP -3.9_ ZAL ]10.62 ZAP 165.63 ET$ _46.61ZAE 132.45 ET[ 182.98 ZAC 75.]? [TC 265.36 CLP-166.19

OLA 5.15 RAL 11_.96 RA0 6567.8 VEL 11.922 PTH Z.|? VHP 7.136 0PA 12,89 RAP I75.70 [CC 1.3416

L-| T|H[ _NJ LA? |NJ LONG _NJ R? A$C JNJ AZNTH _NJ P|N[ PO CST TIM ]NJ ? LAT]NJ _ L%"*NG

Z_83,50 o23.18 51,47 312.30 106.60 2 _Z 4J J?_,_ -?0.?8 44.69

4TO?.O) 15.63 20J.06 334.66 66.08 16 26 16 4102.0 12.26 J94.0_

2113.30 -24._7 _2.23 _36,93 J02.87 _ 5J 57 15J3,_ -ZJ.70 24.4_

4451.46 16.62 18J,85 334.36 64,82 12 40 56 _852,5 |3,14 |74._3

1_81.30 -??,29 |3.54 335,27 111,43 5 ] 54 ]282,_ -24.14 5.?9

4_$6.23 19,4} 165.47 33Z.B8 61,51 IB 40 21 5656.2 15.46 15_._I

M[0-COURS[ EXECUTION aCCuRACY C_RB[T 0ETERN[NA_L_N 4CCURaC_

SG? 4472.6 SGR 326,6 SG3 ]35,6 51 1162.3 SR ?_Z.? 55 326.3

RR? .5172 RRF .48?5 RT¥ .616| CRT -.78_9 CRS .99?3 CST -.7_9_

5G8 4484.5 RZ_ .0650 R13 .8162 LSA 1_02._ MSA ?_?._ SSA ?;._

SGJ 44?5.9 $G2 ?7?.? THA 2.2? EL] I]29._ [L_ J_.? AL F _7].27

??5?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19641

AUNCH CiTE NAY 29 1964

_ELIOCENYRIC CO_[C

RL 151,64 LAL .00

RP 107.51 LAP Zo03

RC 168.551 GL -]6.91

PLINE TOC{NTRIC CONIC

C3 19.968 VHL 4,469

LNCH IZMTH LNCH TIME

90.00 Z 10 45

90.00 J5 9 4

J00,00 5 53 59

]00.00 16 28 }I

]10.00 4 46 35

110.O0 IT 52 24

rLIGHr TIME 150.00

CISTANC£ 450,632

LOt. 247.66 VL Z6,ZS9 GAL -5.40 AZk 9Z.95 HCA 2Z5.59 SHA

LOP 115,01 VP 37.5Z3 GAP 10.69 AZP 88,00 TAL 198.61 TAP

GP -3.68 ZAL 128.05 ZAP 166.51 ET5 546,64 ZAE 152.48 [TE

iRRIVAL CITE OCT 26 _964

IZ5,10 ECC .Z3123 INC Z,8191 VI Z_.3_2

64.00 RCA 96.17 APO 154.02 vZ 35.Z48

18Z.76 ZAC 75.70 [TC Z64.80 CLP-16?.OI

ell 4.05 RAL 116.54 RAG 6567.8 V[L ||,889 PTH Z.11 VHP

L-I TIME IN| LAT IN| L_G IN| RT ASC IN| AZMTH INJ TJHE

Z359.88 -?Z.40 49.58 538.69 107.79 Z 49 45

4752. J6 J6.31 ?0?.5_ 356.80 66.5_ 16 27 _6

2071,59 -73.46 29.45 }58.50 109.07 4 B 51

4475.89 17,54 185._6 556.52 63,_6 17 45 7

1844.17 -?6.12 ll.O0 337,10 11_.64 5 17 _0

4275.88 ZO.O? 166.64 314,88 61.75 18 45 40

01FFERENTIAL CORRECrION$ HI0-C_JRSE ExECUrION ACCURACY

TOE -.7968 TRA-J.6941 TC3-4.SZ|Z BAU 1.1560 $GT 4549.7 SGR 537.8 5G5 134.0

ROE .1764 RRA -.O059 RC5 -._805 FIU .O}?ZI RRT .4905 RRF .4509 RTF .8176

r0E -.IZ75 rRA .IZ?9 rC$-1.6155 85P 14069 SG8 4S6Z.Z RZ5 .0554 RJ3 .81TT

60[ .8159 8RA 1.6941 8C5 4.3}05 FSP -415 $GI 4_52.7 5GZ Z94.2 rHA 2.09

7.231 CPA 17,69 RAP 128.23 ECC 1.5286

PO CST TIN IN| ? LAT IN| _ LONG

1759.9 -19.76 41.90

4152.Z J_.DO 195.47

1471.4 -20.65 2].78

5875.9 Z}._6 |76.20

1144.Z -25.0Z 3._9

5675.9 16.14 159.75

ORBIT CET£RMINATION ACCURACY

5T IZIS.O SR Z26.4 $S 544.9

CRT -._96 CR5 .9906 C$T -.7922

LSA 1264.0 NSA Z55,6 SS4 Z2.5

ELI ]ZSZ.5 EL_ 1Z4.9 ALF ]71.]4

LAUNCH 0ATE MaY 29 1964 FLIGHT rIN_ J}Z.O0 ARRIVAL DATE L_T Z8 1964

HELIOCENTRIC CCNIC DISTANCE 456.518

RL 151.64 LAL .00 LC_ 247.66 VL 76,181 GAL -4.95 AZL 91.9D HCA ?28.65 SMA 174.65 ECC ,23244 IN( ?.9055 v] ?9.5_?

RP 107._0 LAP Z.IB LOP ||_,28 VP 57.475 taP 10.91 AZP _8.08 TAL 196.7_ TAP 65.4_ RCJ 95.66 APO 155.59 V2 35.25_

RC 170.316 GL -17.55 GP O)o44 ZAL 1_5.29 Z&P 167.57 EY_ 544,_4 ZJr ?_?_ ErE ?8_,_F Z4C 76.?A FT( pA4 ?5 CLP-IF?.#4

PLANI[YOCEHTR_( CONIC

C3 |9.2_1 YHL 4.588 OLA 2.95 RAL 118.86 RAO 6567.8 VEL |1.8_9 PTH 2.1O YHF ?.550 CPA IT.40 RAP 130.77 ECC 1,_168

LNCH AZHTH LNCM 71NE L-I T[t.l_ ;NJ LAT _NJ LONG [NJ RT ASC |NJ AZMTH fNJ T|HE PO CST T|N _NJ Z LAT IN| 2 LONG

90.00 2 29 15 2296.0? -2|.46 46.71 540.26 1_8.9_ 3 7 29 1696.1 -1_.6_ 59.14

90.00 |_ IO 40 4758.6Z 17.02 204.Z0 _58.95 (,7.05 16 29 _9 4158.6 15.77 197.04

100.00 5 51 55 Z029.50 -ZZ.50 26.69 539.86 I10._1 4 Z_ 44 14Z9.3 -19.5_ 19.14

100.00 16 _0 59 4500.6Z 18.04 184.77 358.46 {_$.T_ 17 45 40 5900.6 14.61 177.65

llO.OO 5 5 18 1805.90 -25.29 8.50 }_8.65 |_5.80 5 35 Z4 1205.9 -21.86 1.03

IlO.0O 17 55 46 4296.79 20.74 167.89 337.06 6Z.Z0 18 47 ?Z 5696.8 16.86 160.92

DIFFERENTIAL CCI_RECTION$ NI_-COUR5[ EXECUTION ACCuRAC_ O_IT CETERMJNATION ACCURACY

TOE -.8489 TRA-I.5761 TC5-4.5446 8AU 1.17_0 SGT 4623.8 SGR 548.6 SG3 I5_.5 ST lZTI.9 SR _59.1 55 563,B

ROE .1850 RRA .0053 RC3 -.Z89Z rAU .05567 RRT ,4544 RRF .4164 RTF .8196 CRT -.870_ CR$ .9875 CST -,_J_5

rOE -,456J FRA .J6J_ FC}-J._4J BSP J4526 588 465£.9 R_5 .0474 RJ} ,8197 LSA J}ZT.D H}A _30.9 $$1 23.A

80[ °8684 BRA 1.5181 8C3 4,5_58 rSP -4|0 5GI 4826.3 SO? 510.4 THA 1.97 EL] 1291.9 EL? 116.2 AIr 170,65

LAUNCH OITE NAY Z9 1964 FLIGHT TIME 154.00 IRRIVIL CITE OC1 _0 1964

0ISTANCE 461.994HELIOCENTRIC CONIC

RL 151.64 LAL ,00 LOL 247.66 VL 26.107 GAL -4,46 AZk 9Z.95 HCA 231.88 SN4 124.17 CCC .25384 INC _.9527 vl 29.382

RP 107.49 LAP Z.}Z LOP 119,50 vP 37.424 GAP 11.14 AZP 86,18 TAL 194.95 TAP 66,85 RCA 95.13 IPO 153.20 v2 _5,255

RC 172.263 GL -18.11 GP -5.?3 Zak |2Z.40 ZAP 168,Z0 Et5 546,52 ZAE 15Z.58 ErE 182.59 ZAC 76._1 ETC Z63.71 CLP-168.64

PLANE TC_EHYR_C CONIC

C3 18.610 VHL 4.514 OLA 1.76 RAL |Zl.}I RAG 6567.8 VEL 11.852 PTH 2.10 VHP 7.435 CPA 17.04 RAP 153.50 ECC 1.5063

LNC_ AZMTH LNCH TIME c-| TIME INJ LAY |HI LONG IN| RT A}C IN| AZ_TH INJ TIH[ PO CS_ T|_ IN| 2 Lit IN| ? LONG

90,00 2 48 26 2251.98 -_0.46 43,86 542.05 110.02 5 25 58 16_2.0 -1?.55 36,40

_0.00 15 12 _6 4786.76 17.76 205.94 341,26 67,58 16 3_ _ 4186,8 I4,57 198.7Z

100.00 4 I0 56 1986.96 -Z1.48 Z5,96 541.64 111.30 4 43 45 138T.0 -18.39 I6.55

lO0.OO 16 53 • 45Z7.01 18.77 186.59 540.81 66.10 17 48 34 59ZT,0 15.A0 179._1

110.00 5 20 45 1767.46 -Z4.Z1 6,03 340.57 _14.90 5 _0 11 1167.5 -Z0.65 358.70

110.00 17 59 Z9 4119.27 ?1.45 169.Z6 359.45 6Z.7Z 18 51 Z_ 5719.3 17.62 16Z.Z?

DIFFERENTIAL COIRRECT|ONS NJ0-COURS[ ExECuTION ACCURACY C_81T DETERNINATIL'_N ACCURACY

TOE -.9025 TRA-I.4445 TC5-4.7569 6AU 1.1858 $GT 46_6.7 SGR 539._ SO3 150.5 ST 1535.5 SR _5_._ 55 _I._

ROE .1890 RRA .OITZ RC5 -.2963 FAU .03405 RRT .4189 RRF .3835 RTF .8_08 ERT -.9057 CRS .9825 CSt -.8569

FOE -.4425 _RA .1971 FC3-1.5858 _5P 14496 5G8 4700,5 RZ5 .0416 R15 .8209 kSA 1_9_.4 M54 _5._ SSA ZA.4

80E .gzzI 6RA 1.4446 8C3 4.7661 FSP -40Z SOl 4689.2 SG2 5Z5.8 THA 1._5 ELI 135A.8 ELZ 104.9 ALF 17D.27

LAUNC_ DArE MAY ?9 |964 FLIGHT T|14£ J56.00 ARRJ¥AL CATE _Ov J 1964

HELIOCENTRIC CONIC OISYANC[ 467,656

RL ]51.64 LAL .OO LOt. 247.66 VL 26.033 GAL -5.9? AZL 93.00 HCI _35,15 SMA 123.72 £CC .25_47 INC 2.997_ ¥1 29.382

RP IO7.48 LAP 2.46 LOP 122.75 VP 57.5?5 GAP II.}T AZP 88.28 TAL I93.1I TAP 6_,24 RCA 94.$9 AP_ 152.66 v_ 35._57

RC lY4.190 GL -18.64 GP -5,04 ZA_ 119.5? ZAP 169.01 ETS 545,9T ZA(: 137,63 EYE 182,24 ZAC T7._6 ETC 265,17 CLP-169.4_

PLANETO(ENTR|C CONIC

C3 18.055 VHL 4.249 0LA .56 RAL 1_4.50 RAD 6567.7 VEL 11.808 PTH _,09 VHP 7.54_ _PA 16.61 RAP 135._5 ECC 1.79Yl

LNCH AZHTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC INJ AZMTH IN| TIME

90.00 5 8 28 Z207.6Z -19.40 41.04 _44.06 111.04 5 45 15

90.00 15 14 4B 4818.88 18._5 207.81 543,82 68.20 16 55 5

1OO,OO 4 50 A 1944.40 -ZO.A0 _1,26 545.64 11Z.35 5 Z 28

100.00 16 35 53 4555.53 19,55 188.14 545.58 66.91 17 51 49

I10,O0 5 38 54 1728.92 -25.09 3.61 542.34 115.94 6 7 43

110,00 17 43 32 454}.59 22.20 170.74 542.06 63.31 le 55 56

OJFrERENTJAL CORRECT|ON5 MJO-COURSE Ex[CuTJCIN ACCURACY

_DE -,9649 TRA-J.3080 YC3-4.9686 8AU 1,2014 5GT 4?55.2 _GR 368,8 $G3 I?9,D

R_E .J941RRA .0290 RC5 -,5025 gAU ,03258 RRT .5849 RRF .}5|9 RTg .8_59

rOE -,45J 7 FRA .2_O1 FC3-1.562_ BSP 14761 SG8 4??0.5 R25 ,0_60 RI5 .8259

80£ .9_42 8R4 1.5064 8C3 4.977_ FSP -400 $GI 4?38.4 SG2 34(I._ TH4 1.72

PO CST TIM INJ Z LiT IN| Z L_G

]60?.6 -16.37 55.6_

4216.9 15.41 ?00.5_

15A4.4 -17._O 15.93

3955.3 16.ZA 180.90

1]_8.9 -Jg. Al 356,40

3745.6 I_.A4 163.63

ORBIT _ET[RMINATIL"_N kCCURAC¥

ST J4JO.l SR 762,1 $S 40?.4

CRT -.9556 CR$ .9764 C$T -._596

LSA J475.# _54 _14._ 5SA ?5,3

ELI 1451._ EL_ 91,2 ALr 170.09

2253



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 1. 1964

LAUN(H OAT[ N4_ 19 196d

N[LIOC£NIRI{ {(:WlC

RL 15J,04 LAL ,00

IP 10?.48 LAP Z,59

RC 178.098 GL -19.15

PLAN[TO([NTRIC {(_N|C

C_ J?.585 VHL 4.J9)

LNCH aZ_TH LN_H YIN(

90.00 3 Z9 ZO

90.00 15 !_ 18

100,00 4 $0 ZZ

100.00 16 38 S_

Jl0.O0 S 57 $3

liO.O0 17 47 56

FLIGHT TIM] 158.00 ARRIVAL GATE NOV 3 J964

C|STANC[ 4?5.303

LOI. 247.66 VL Z5.961 GAL -3.46 AZL 93.g4 HCA 238.38 SNA ]Z3.Z9 [CC .Z37J2 IN( 5,0394 Vl 89.582

LOP JZ6.00 vP 37.)Z6 GAP 11.6Z AZP B8.4l TAL 191.Z8 TAP 63.65 RCA 94.C3 APO J58.55 VZ 35.Z59

GP -2o88 ZAL 116.19 ZAP 169.80 [TS 545°48 ZA[ 132,?0 [T[ 18Z,11ZAC 77,90 IT( Z6Z.65 CLP-I?0.ZI

OLA -.68 RAL 1Z?.Z3 RAC 6567.7 VEL 11.?88 PTH Z,08 VHP ?.637 CP& |6.]2 RAP ]58,35 [CC ].Z894

L-I TINT IN] LAT |NJ L_t}G 1NJ RT ASC [NJ AZMTH [NJ TIN£ PO CST T|M IN] Z LAT |NJ Z L_IG

Z165.09 -18.Z9 58,25 346.)Z IIZ.00 • 5 23 1563.1 -15,14 5D,�e

4849.2; 19.54 Z09.84 346.61 68.90 J6 38 7 4249.2 ]6.50 202.48

190J.72 -19.ZS |8.59 )4_.88 113.)0 _ ZZ 3 ]301.? -15.96 11.3T

4585.8| ZO.)) 190.05 546.19 67.61 17 55 Z3 3985,8 J?,12 ]82.75

1690.37 -81.92 !.23 544.56 116,91 6 Z6 5 1090.4 -18.13 554.14

45G9.95 2).00 17Z._7 )44._0 63.96 19 0 46 )769.9 19.3] 165.18

C|FF[RENTIAL C_RE(TJON$ NJ0-E(_JR$E [IECUTIO_I ACCURACY ORS|T 0[ TERM|NAT|(_4 ACCURACY

r0[-1.0322 7RA-l.1564 7C}-5.1_Z4 8AU |,Z158 _GT 4819.9 S_R 3?7.9 SG) |27,4 ST ]493,5 SR 27Z.Z S$ 423.l

ROT .|988 RRA .041J R() -.)062 FAU .03110 RRT .5514 RRF .3213 RTF ,_Z?l CRT -.9593 CRS ,9694 CS7 -.88D?

rot -.4605 FRA ,Z634 F{5-J,S)I| ESP 149_6 5G8 4854.7 RZ) .0)lI R13 .8Z7Z L$A ]562,4 N$A Z04.3 S$A 26.5

80£ J.051J I_RA J.J571 8£3 3,1715 FSP -397 SGI 482J.B SGZ )5).7 THA ].59 ELl 1516.2 EL] TS.? •LF J70.06

LAUNCH OAT[ NAY Z9 1964

HEc;OCEN;RIC CONIC

FLIU'_f TINT 160.00 ARR|V•L GATE NOV 5 1964

O|STANC[ 478,935

RL 151.64 LAL .130 LG(. 247,66 VL Z5.8_0 GAL -Z.94 AZL 9).08 HCA 241.6Z SNA 1ZZ.87 £CC .Z3942 |NC 3,0782 V] 29.582

RP 107.4T LAP Z.?J LOP 1Z9,Z_ YP )7.Z77 GAP 11.87 AZP 8_.54 TAL 1B9.44 TAP 11.06 RCA 93.45 APO ]52.28 v2 55.260

RC 177.9_6 GL -19,55 GP -2,74 ZAL IIZ.B? ZAP 170.57 £79 344,85 24[ 13Zo77 [TE ]B].99 ZAC 78.44 ETC 262.15 CLP-170,98

PLAN[TOC[NTR|( C_0JllC

C3 17,218 VHL 4.|4_ OLA

LNCH AZNTH LNCH TJM_ L-J 7_141[ IN] LAT JNJ LONG |NJ R7 A$C JNJ AZHTH IN] TIME

30,00 5 51 3 Z118.54 -17.1) )5.49 548.81 11Z,90 4 Z6 ZZ

90.00 15 ZO 4 d88).9Z _.17 ZlZ.O4 349,65 69.?0 16 41Z_

100.00 5 JJ Z9 1859.0_ -18.11 i_.96 348.57 1J4.Z0 5 42 28

IO0.OO 16 4Z 19 461J.61 21.17 192.13 549.Z4 68.39 17 59 18

110.00 G 17 58 J652.00 -ZO.?Z 358.90 347.02 117,82 6 45 10

IJ0.DO I? 52 59 4)98.46 Z3,84 174.16 547.99 64.74 19 5 5_

OiYrER£NTJAL C_RCCTIC_)S M[O-COURS£ [_[CUT|ON _CCURAC¥

fO[-J,J05Z TRA -.9_59 TC3-5.3)42 BAU 1.ZZ98 SGT 4880.) SGR 386.4 SG3 JZ_.8

ROT .2032 RRA .053I RC) -._0?6 FAU .02965 RRT .)185 RRF .Z918 RTF .8)09

rOT -,469Z FRA .Z9_$ FC)-1.4911BSP 15Z10 SG8 4895.5 RZ) .0Z70 RI3 .8)09

BO[ I.JZ)8 8RA ,9975 Be5 5.3431 rsp -595 SG] 4881._ SG_ 366.Z THA 1.45

-1.96 RAL 150.Z9 RAO 6567,? VEL 11.775 PTH Z.O_ VHP 7.778 OPA 15.58 RAP 140.87 [CC 1.2853

PC) CST TJN IN] Z LAT IN] Z LONG

1518,5 -J5,88 Z8.]2

4283,9 17.25 204,6|

1259.1 -1•.69 8.B4

4018.6 _e.05 t_4.?z

1052.0 -J6.85 351.95

3798.5 20.24 166._7

,0_81T O(T[RNINATION ACCURACY

ST 1586.6 SR 281.6 $_ 443.9

CRT -.9767 CRS .9615 CST -.#999

L}A 1660.0 MS• 195.0 SSA 27.5

ELI 1610,5 EL2 59,6 4LF 170,15

L4UNCH 0•T[ N}Y 29 1964 FLIGHT ?|HE J6Z.00 4RRlVAL c}r[ NOV 7 196•

H[L|O(ENTIIC CONIC 01STANC[ 484.550

RL 151.54 LAL .00 LOL Z47,66 VL 25_8Z0 GAL -2.4J AZL 95.1| H{• Z44.87 SNA 122.46 [CC .21177 INC 5.1147 ¥1 29.3_2

RP 107.•7 _•P Z.SZ LOP 132.50 VP 37.228 GAP 12,13 AZP 88,68 7AL 187.60 TAP ?_.47 RCA 92.85 •PO 152.06 v2 55.160

RC 179,S_5 GL -19,90 GP -2.61 ZAL lD9.41 ZAP 17|.53 ITS )44,03 ZA[ |)2,85 £T£ ]8].B8 Z4C 7B._ [TC 261.65 CLP-17J,73

PLAN[TC_.ENTRIC CONIC

C5 |_.955 VHL 4,11_ OLA -5,Z7 RAL 13),50 RA0 65_?.? V[L ]1.762 PTH Z,08 VHP 7.906 0P_ 14.98 RAP 143.3B [{C 1.2730

LNCH AZNTH L_H TIN6 L-I T|NIE ZNJ LAT IN] LONG |NJ R! 4SC |NJ AZNTH |NJ TINT PO CST TIN |NJ Z LAT IN] Z LONG

30.00 4 13 57 Z074.Z4 -15.93 3Z.79 351.58 115.72 4 48 IJ 1474.2 -12.59 ZS.70

90,00 15 Z5 6 49ZJ.JZ 21.04 214,43 35Z.95 70.59 16 45 ? 452].1 J8.20 206.91

100,00 5 55 26 1816.77 -16.91 13.59 )SI.IZ 115.03 6 3 43 1216.8 -15.59 6,56

lO0.O0 16 45 58 46fl),8Z ZZ.04 194.58 )fl2.56 69.Z8 J8 3 52 4055,8 19,02 186.89

lJO.O0 6 38 10 16|do10 -19._0 358.6) )49.73 118.65 ? 5 4 1014,1 -15.52 349.77

110,00 17 57 43 4429.26 24.72 116.12 ]51.35 65.60 19 l| 5Z 3829.3 21.21 168.75

oIrrER(NT|4L CC_'R(CTIONS M|D-C(_JRS[ (X[CUTJON ACCURACY CWSIT 0E TERNINATJON ACCURAC_

T0[-1.|811 TRA -.gZI) 7(3-5.4686 8AU 1.2415 SGT 4928.6 SGR 394.] SG) ]Z3.8 ST 1684.5 SR 290.5 SS 463.0

R0[ ,ZOT8 RRA .0651 RC3 -.3_60 FAU .028|4 RRT .Z860 RRF .2631RTF .8359 CRT -,9881 CRS .9523 CSl -.9162

FO[ -.4781 FRA o)518 F()-l.4)?| 8SP 15)58 SG_ 4944,) RZ) .0Z4Z RI) .8_40 LSA 176].4 NS4 181,_ SSA 28.2

80[ J.1995 BR4 ,8Z39 065 5.4?71FSP -586 SGI 49Z9.9 SGZ )77,6 THA ].)Z ILl 1708.8 [L2 44.0 ALF 170,52

LAUNCH OAT[ NAY 29 1964 FLIgHt TII( I64,00 ARRIVAL OATE NOV 9 J964

P_ELIO([NTRIC CONIC

RL 151.84 LAL .00

RP J07.48 k)P Z.�Z

RC 181.704 GL -ZO.1_

PLAN_TOC[NTRIC CONIC

_5 18.805 VffL 4,09_

LN(H _ZN?H LN_N ?}HI

910.00 4 )6 _7

90.00 1_ 16 Z4

IOO.DO _ S_ 8

I00.00 16 49 54

!10,O0 S 59 ZS

I10.00 IB 3 ?

D_FFER[NT|4L C(_RRI[(71_N_

TO[-J.Z6?5 TRA -.6394 7¢3-_,)?_6 BAU |.2_4|

_0[ ,Z114 RRA .0767 RC3 -,_14 FAU .0Z67]

FOE -.4898 FRA ._44 FC)-1.3?71BSP 15994

80[ 1.185Z _A .8440 BC) 9, S_IB FSP -)B)

OiSTA_K:[ 490.14_

LOL _47.66 VL 25.791 GAL -1.86 AZL 93.15 H_A Z48.JZ SNA 112.06 [CO .24439 INC 5.1493 Vl 73.382

LOP I55.75 VP 37.180 GAP IZ,40 AZP 88.8) TAL 185,76 TAP 7).88 RC4 91.13 APO 15J.89 VZ 55._59

GP -Z,50 ZAL |D5.81 ZAP I?Z.O? ITS 545.D$ ZA[ 152.95 [T£ ]_1.78 ZA¢ 79.52 [TC 165,|4 C_P-|T2.4F

OLA -4,60 R_L 158.84 RAO 6567.? ¥[L J1.755 PTH Z,O? VHP B.04| 0P4 ]4.3) R4P ]45.88 £CC ].ZT66

L-| T|N[ JNJ LAT ]NJ LCIq_ |NJ R? ASC |NJ AZMTH IN] TJM[ PO C87 TIM ]NJ _ LATJNJ _ LONG

ZO)O.)Z -14.72 )O.J) )54.52 114.47 5 10 4p J430.5 -JI,30 23.J5

49_0._Z ZI,91 Z]?,OZ 596,_) 71.60 16 49 5 4360.8 J9.19 Z09.39

|??S.10 -15.69 10.90 )_4.|) 11_.?? 6 25 4) II?S.! -IZ.09 5.95

4_91.47 ZZ.�Z 196.B) 35G.15 ?0.Z? 1_ 8 6 •09J.S 20.05 189,25

I)75._ -18.27 )54.45 352.74 119.4| ? Z) 4Z 9?7.0 -14.Zl )4?.69

448_._6 25._ I?_.26 354.98 _.57 ]9 17 29 386_,4 22.24 I70,75

NJS-COUR$[ [vrCUTI_N JCCuRACv OR8|T D[T£RMINATZON ACCUR4C_

SGT 4982.4 SGR 401.0 SG) J22.1 $7 1797.1SR 298.7 S$ 484.0

RIFT .Z)]8 RR_r ,Z)58 RTF ,8)86 CRT -,9940 CRS .3455 CST -.93]2

SG8 4998.5 RZ) .0Z0) Ri) ,_586 LSA ]876.9 M$A |?|.2 $54 28.9

SGI 498).5 SGZ 38?.8 THA |,J_ [L] J8_1.5 £L2 32.) ALr 170,6!

Z254



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 1964_

LAUNCH DAI[ _AV 29 1964

H(LI O(ENfRJC CONIC

eL ]91.64 LAL .00

RP 102.48 LAP }.0Z

ec 163.935 GL -20.36

PLAk_TO([NTRIC CONIC

C3 ]6.794 VHL A.097

LNC_ AZMTH LN(_ TIME

90.DD 5 D 99

90.00 15 29 98

100.00 6 19 31

100.00 i6 94 8

lJO,O0 ? 2! I#

lI0.00 18 8 5J

fLIGHT TINE ]66.00 ARRIVAL CATE NOV I1 1968

0]STAN([ 495.?|?

LQ_. 247.66 VL Z9.685 GAL ol.29 AZL 93,18 MCA ZgJ,37 SNA 1ZI.67 £CC .?A7Z9 ]NC 5.18Z4 V) 29.38Z

LOP 139,00 vP 17.]3Z GAP 1Z.68 AZP 88.98 TAL |83.93 TAP 73.29 RCA 91.58 APO 291.26 vZ 39.258

GP -Z.40 ZAL I02oi2 ZAP |7Z.B0 ETS 34J.BD ZA[ l}3.OZ ET£ 181,69 ZAC 80,07 [TC Z60.67 CLP-173.21

DLA -9.95 RAL 140.30 RAC 6967.7 VEL 31.754 PTH Z.D7 YHP 8.]85 DP4 ]9.64 RAP 148.37 [CC 1.2762

L-; YIME ;NJ LAF JNJ LONG IN] RT 45C |NJ AZMTH IN] T|NE PC) CST T|M IN] 2 LAT IN] 2 LONG

|987.80 -]3.50 Z7.61 )97,92 J19.13 5 34 ? 1382.8 -10.00 20.68

9002.98 26.29 2|9.79 ,38 72.72 ]6 53 2| 4403.0 20,21 2|2,07

1734,90 -]4.47 8.50 357,44 ]16,44 6 A8 25 |Aid,9 -|0.8l J.65

4751,50 23.82 199.46 .02 7].38 ]6 ]3 0 4]3L.5 21.06 191.T6

1541.02 -]7.06 552.38 355,99 120.08 7 A6 39 94|.1 -12.93 349.70

4497.20 26.52 180,58 358,88 67.65 ]9 25 48 3897.7 23.30 172.94

01FFER(NT[AL CORRECTIONS M[0-COURSE [XI[CuT[ON ACCURACY C)RB]T 0ETERN[NATJC_ ACCUR*CY

T0[-1.5599 TRA -.4456 TC3-5.6341BAU 1.2660 5GT _0)2.0 SGR 407.1 563 120.4 ST 1916.1 SR 906.6 $5 904.9

ROE .2176 RRA .0828 RC3 -,2936 FAU .0253T RRT .2219 RRF .2049 RTF .8437 CRT -.9952 CRS .9_40 CST -.9439

FOE -.4993 FRA .3978 rC_-1.3087 85P 15248 SGB _OAS.S R23 .0170 RI3 .8A57 LSA 1998.Z NSA ]62.] SSA 29.3

B0E 1.377Z 8RA .4542 8C3 5.6417 rSP -380 Ski 5032.8 SG2 396.9 THA |.05 ELi ]9A0,3 EL? 29.8 ALF 170.99

LAUNCH 0ATE MAY 29 1964 FL;(,HT T|NI[ ;68.00 ARR|VAL 0A7£ NOV 15 1964

H[L|OC[NTRJC CONIC

RL 191.6A LAL .00 LOL 242.66 VL

RP ;07.49 LAP 3.10 LOP 14Z.25 YP

R( I85.342 GL -ZO.A5 GP -Z,IJ ZAL

PLAN(T(XENTR|( CONIC

C3 16.902 VHL 4.|]| 0LA -7.)] RAL 143.87 RAD 6567.7 V[L

LNCH AZNTH LNCH TIN( L-J TIN( ]NJ LAT

90.00 9 Z5 )7 I946,56 -IZ.Z9

90.00 15 _3 _O 5042.43 Z3.66

100.00 6 43 27 169_.44 -13.26

100,OO 16 9_ 40 47?3o?B Z4.7J

110.00 7 43 AZ I506.62 -;5.86

JJO,OO JB J4 95 49_9,;6 27.51

DIFFERENTIAL CCWR[CFJON$

TOE-J.4999 TRA -.2376 TC_-5.636B 8_U |.27_)

ROE .2Z35 RRA .0984 RC3 -.2#ZI rAU ,02395

FoE -,9038 FRA .4326 rCI-l.ZI?O 85P 19856

BO£ 1.4229 8R4 .257I eC3 5.6438 rSP -375

0;STANCE 501.269

25,617 GAL -.70 AZL 93.Z1HCA 234.62 SMA 121.29 ECC ,25090 [NC 3.21AZ Vl 29,382

3T.084 GAP IZ.gB AZP 89.]5 TAL I62.09 TAP 26.?1RCA 90.91APO 191.67 v2 39.296

]I,759 PTH 2.08 VHP B.537 _PA J2.91 RAP 150._5 ECC J.Z?_

IN] LONG IN] RT ASC |NJ AZMTH IN] TIME P_ CST TIM IN] 2 LAT IN] Z L'IfAC

25.18 1.49 115.7] 5 58 4 1346.6 -_.25 18,31

222°76 4,50 ?_,97 ]6 57 97 4447.4 21.23 214.93

6.2Z .99 JI7.03 7 J1 45 ]095.4 -9.5_ 359.A]

202'.29 4,J_ 72.62 JB J_ I4 417}._ 22.10 ]94.A7

390,42 359.9; 320.68 B 8 49 906.B -I].69 343,_2

I83.08 ).06 _8.86 19 30 )O 393_,2 24.39 17_.31

M;O-(OUR$[ _ECUT;ON ACCuRACr C_'SIT OETERMINATION ACCURACr

9GT _070.5 SGR 412.3 $63 ]I_.3 $? 20_6.2 SR 3|4.3 S$ 525.0

RRT .I899 RR_ r .1738 RTr ,#482 CRT -,9929 CRS .92A3 CST -.95A1

St6 _082.Z R23 .0140 R]3 .8482 LSA ZLl9.g MS_ 194.9 SSA 29.4

SG| 50_1.1 SG2 404._ ?HA .89 ELI Z099.9 EL2 38.1 ALF 121.29

LAUNCH 0AT( NAY 29 196A FLIGHT TlM f. ]70.00 ARRIVAL CAT[ NOV 15 1964

H[LI O([NTRIC CONIC C[STANC£ 506,?_A

RL 191.64 LAL .00 LOt. 24?.66 VL 29.931 GAL -.09 AZL 93.ZS HCA 292.86 SMA 120.92 ECC .Z5A05 INC 3.2A90 V] 29.982

RP 10?.90 LAP 3.|7 LOP J45.50 VP _7.036 tAP ]3.29 AZP 89.32 TAL i80,26 TAP 78.]2 RCA 90.20 APO 191.6A V2 39.253

RC 187.132 GL -Z0.43 GP -2.23 ZAL 94.47 ZAP J24.22 [T5 _.29 ZA[ I_3.20 [T[ J_I.52 ZAC BJ.I9 [fC 299.7_ CLP-J?4o_7

PLANETC_[NTRIC CONIC

C3 17.J73 VHL A.JA40LA "8.64 RAL JA7.55 RAO 6567.7 VEL |I,7?I PTH 2.08 VMP 8.900 OPA ]Z.14 RAP _93.31 [CC 1._826

LNCH AZNTH LN(_ T;M( L-] TIME IN] LAT ;NJ LONG IN] RT ASC _NJ AIMTH ]NJ TIN[ P_CST TIN IN] Z LATJNJ _ LONG

90.00 9 90 40 J_7.34 -1;.12 2Z.69 5,12 J26.22 6 22 28 1307.3 -?.91 16.O7

90.00 |9 37 39 _093.9_ 24.90 225.92 8.89 75.33 ]7 2 33 4494.0 22.24 2|?.9?

100.00 7 ? 49 169_.47 -12.12 4,08 4.81 I12.§3 ? 33 27 i098.9 -8.3A 3_7.3_

100.00 ]7 _ _I 4818,08 23.58 203..}0 _.56 75,92 18 23 49 42|8.| Z3.13 197.3_

110,00 8 6 29 1474.76 -14.76 348.6; 3.Z8 I21.I9 g 5I 4 874._ -]0.92 342.08

J|O.00 18 21ZO 45T4.56 28.49 185,26 _._2 ?0.20 |9 37 33 3974.6 29,49 177,84

O[_f(RENTIAL CORR(_T|ONS ME0-COURS£ _x(CuT|ON ACCURACY LNR_IT 0E T_RN[NATJON ACCURACY

T0[-1.9711 TRA -.03|3 TC3-5.626| 8AU 1.Z932 SGT 5144.Z SGR 416.3 SG3 ]11.9 ST 2176.? SR 3ZI.A SS 949.1

ROE .2_0l RRA .1080 RC3 -.2685 FAU .0Z_09 RRT .1_86 RRIr .1439 RTF .B$99 CRT -.9613 CRS .91_6 CST -,9645

FOE -.5222 KRA .4987 rC3-1.1640 6SP 16359 SG8 _|_|.1 RZ) °0067 R|3 ,8599 LSA 2262.? NSA 148.3 SSA 29.0

60( 1.5_78 _RA .IIZ4 BC5 5.6529 FSP -390 Ski 5144.7 SG2 41|.2 THA .74 ELI 2]99.7 EL? 50.6 ALF 17|.70

LAUNCH DATE MAY 29 1964 FLIfA"IT TIN( |72.00 ARRIVAL _A1[ NOV 17 196A

HEL|C_ENTRIC CONIC

RL 131.64 LAL .DO LOL 247.66 YL

RP 107,51 LAP }.24 LOP 148.25 VP

RC 1_8.902 GL -Z0.30 GP o2.16 ZAL

PLAN(TO(EMTRIC CONIC

C3 17.613 VHL 4.I97 OLA

LNCM AZMTH LNCH TII,_ L-[ T|N( INJ LAT

90.OO 6 16 0 1870.67 -10.01

90.00 19 4Z Z_ 51AZ.35 29.29

I00.00 7 32 25 1624.|0 -11.03

100.00 |7 8 41 4864.16 26.40

110.00 _ 29 _ I445.32 -13.71

110.00 18 28 6 4615.69 29._6

OIFFERENT;AL CCII_R_CT]ONS

T0[-1.6699 TRA .21Z8 TC3-5.4642 BAU 1._927

ROE .2_7 RRA ,J|?_ RC3 -.2499 FAU ,02]22

FOE -.9193 rRA °9049 FC)-J.04Z8 BSP J6|22

BOE J._829 BRA ,2430 BC_ 5.4899 FSP -36|

OISTANCE 512.Z?Z

29.467 GAL .54 AZL 93.28 I,'N_A 261.11 SMA 120.36 (CC .29799 ]NC 9.2791 vl 29._8Z

36,988 GAP 13.62 AZP 89.49 TAL I28.44 TAP ?9.93 RCA _9,46 AP_ 151.66 V2 _5.249

_0.57 ZAP 174.91 [TS 33S.76 ZAE 133.28 ETE 18].44 ZAC 81.75 ETC 259.36 CLP-I?5._

-9.95 RAL J51.26 RA0 6567.7 VEL ;1.290 PTH 2.08 VHP _.623 CPA 11,55 RAP 195.15 ECC 1.Z_99

|NJ LONG |NJ RT A$C IN] AZMTH IN] TIME PO CST T|N JNJ 2 LAT IN] Z LL"NG

20.77 9.40 116,63 6 AT l0 liFO.? -6,36 54.0_

229,24 11.93 76,82 17 _ _ AgA2.A 23.22 221.1_

2,11 8.86 117,96 7 99 29 1024.1 -7.21 355.a)

)46,98 ?.29 121.62 _ 93 35 _A9.4 -9o4_ 540.49

18_.61 12.23 71.66 ]9 49 1 ADIS.6 26,9_ 1S0,54

NJ0-CCq,)RS[ [XECUT|ON ACCURACY ORBIT D£TERMJNATJL_"v, _CCuRACY

$GT _J42.6 $GR 420,2 SG5 |J4.6 ST 2279.7 5R 329._ S$ 5_._

RRT ,;262 RRF .J192 RTF ._97_ CRT -.9793 CRS .904# CST -.9689

SG8 3J59.8 RZ_ .0]03 R)_ .#573 LSA _364,4 _SA 14_,_ SSA _.Z

SG| 5JA2,9 5GZ 416.9 THA .59 ELI 2_2.5 EL? 66.0 ALr _71,94

2255



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964_

LAUNCH DATE MAY 29 1964 FL|GHT T]NE 174.00 4RR]vAL DAIE NOV 29 ;964

HEcIC_ENTRIC CON JC OL$TANC[ 3! 7.7Z4

RL ]31.64 LAL .DO COt. 247.66 VL ZS.4Z4 GAL ].Z0 AZL 93,)0 HCA Z64.3G SMA IZOoZI EEC .262Z3 ]NC 5.)047 V] 29°382

RP 107,5Z LAP 3.Z9 LOP J3Z,O0 VP 36.94| GAP ]3.97 AZP 89.67 TAL ]76.62 TAP 80.97 RCA 88.69 APO ]31,73 V2 33.245

RC J90.653 GL -20.06 GP -Z,09 ZAL 86.66 ZAP 173.36 ET5 352.48 ZAE 153,37 £T£ 181,37 ZAC 81.32 ETC Z58,96 CLP-176.]O

PLANET_ENTR|C C_]C

C5 |8,14] YHL 4o27J DLA -JI.ZZ RAL 133.04 RA0 6367.7 TEL JJ.BJ6 PTN Z.09 VHP 8._59 CPA J0.50 RAP J58,19 ECC ].3002

LNCH AZNTH LNCH TJNE L-1 TIM IE JNJ LAT IN] LONG IN] RT A$C |NJ AZNTH IN] TIME PO CST TJN JNJ 2 LAr ZNJ Z LONG

90.00 6 41 Z] IB_?.Ig -B,99 18.83 15.69 116,97 7 11 59 1237.2 -5.50 12,]|

90.00 13 A7 || 5J92.]5 Z6oOZ 252.70 ]_.59 78,4] |7 J5 43 4392,Z _4.]6 224,53

100,00 7 57 4 ]39Z.93 -]0,05 ,54 13.J4 JlS._] 8 25 57 995,0 -6.J? 333.57

100.O0 [7 14 IO 4911,6_ 2?.17 211.79 18.11 ?7.03 16 36 1 4311.6 _5.]1 203,59

J]0.O0 8 5Z 31 |4J9.24 o12.78 545.35 ]|,5] |Z],98 9 16 ]J 8]9.2 -8.46 359.09

1]0.00 18 33 ]J 4638,1J }0,24 19|.6J IT,J8 75,24 19 52 49 4038.J 27,64 183.58

0[FFERENTIAL CORRECTIONS N[O-CCXJRS_ EXECUTION ACCURACY _B|T CETERM[NAT1ON 4CCuRACY

TOE-].7?97 TRA ,4536 TC3-5.3500 BAU J,3010 5GT 5|78.2 S6R 4_2.9 SG_ ]|Z.8 ST 2398.6 SR 357.0 55 368.9

ROE .248Z RRA .IZSZ RE3 -.Z300 FAU .OZO00 RRT .0940 RRF ,0892 RTF ,_644 CRT -.9708 CRS .8970 CST -.9747

FOE -,5287 FRA ,5586 rE3 -.9491 BSP J6)|6 |GB 3193.4 RZ_ .0074 R|3 .8643 LSA 2483.6 NSA 147.0 S|A 27.0

B0E 1.7969 BRA .AT06 BE5 3.5550 FSP -360 5G| 3|78.5 SGZ 4_|,0 THA .44 ELI 2420.9 ELI 80,2 ALF 172.22

LAUNCH DATE MAY 29 |964 FLJGHT T] I( ]76.00 ARRJVAL 0ATE NOV 2J 1964

HELJC_ENTRIC CON|C

RL J5J,64 LAL .00 LOt. _47.66 YL

RP ]07.54 LAP 5.33 LOP J5_,25 VP

RC ]92._65 GL *]9.7Z GP -2,05 ZAL

PLANE TOC_NTRJC C(_4_lIC

C} J9.078 VHL 4,568

LNCH AZNTH LNCH TIME

90.00 ? 6 33

90.00 15 5Z |3

tOO.O0 _ 21 3|

lO0.O0 17 19 58

)lO.O0 9 ]5 Z4

J10.00 ]B 4Z 35

O|FFERENT|AL CORRECTIONS

702-].6923 TRA .713| TC5-3.]|57 8AU |,_0_4

ROE .2595 RRA .|319 RE3 -.208Z FAU .0J87|

rGE _.5537 FRA ,5767 FC) -.B4BB 85P |6361

602 1.9|O0 6RA ,72_Z BC_ 5.1|50 FSP -5_

DISTANCE 523.]56

?_.362 GAL 1.86 AZL 93.53 HCA Z67.60 SNA 119.87 ECC .2669_ INC 3.5539 vl 29.5_2

3_.893 GAP ]4.34 AZP 89.66 TAL 174.81 TAP 82,A] RCA 87.87 APO ]51.86 v2 55.240

82.76 ZAP 176.Z2 ETS 528.0Z ZA£ ]55.46 ET[ 181,30 ZkC BZ.90 ETC 2_8.39 CLP-|T6,8|

OLA -12,4| RAL |_8.83 RA0 6367.8 TEL 11.832 PTH _.]0 VHP 9.038 OPA 9.65 RAP ]60.60 ECC 1.3140

L-| T|I,_[ |NJ LAT |NJ LONG [NJ RT A$C IN] AZHTH [NJ TINE PC) CST TIN |NJ Z LAT |NJ Z LONG

|807.4_ -8,06 ]?.13 18.|8 l|7,24 I 56 40 1207.4 -4.33 ]0.44

5243.0J 26,66 Z56.Z9 23.46 80.09 ]7 ]9 5B 4643.0 23.02 22_.00

|363.34 -9.J4 358.79 17.60 1J8,58 B 4? 37 963.5 -5.26 352.]5

4960. J_ 27,87 ZI§,Z_ Z3.Z] 78,7_ ]8 41 5_ 4360.J 26.03 206.9J

]396,8Z -11.96 544._0 13.92 |22.26 9 _8 40 795.8 -7.62 _7.90

470|.6Z 5|,0_ 194.74 22.35 ?4.95 _0 0 56 4101.6 28.67 |86.35

NJ0-COURS£ EXECUTiON ACCURACY _RSIT OETERM|NATJON ACCuRAC_

$G1 5]99.5 S_ 424,7 SG5 1]0._ ST 2502.3 SR 544.6 SS 5_._

RRT ,06Z2 RRF .0603 RTF .8699 CRT -.96_4 CRS .8886 CST -.9790

SG8 3216.8 R23 .0060 RJ5 ,8699 LSA 2587.2 NSA 148.5 SSA _5.3

SO| 5199.6-$G2 425.9 THA .29 EL1 2324.Z EL2 94.0 ALF ITZ.43

LAUNCH DArE MAY 29 1964

HEL[_ENTR[C CONIC

RL 151.64 LAL .00

RP ]07,35 LAP 3.16

RC 194.094 GL -|9.29

PLANETO4_NTR]C CONIC

C5 _0.]52 VHL 4.4_

LNCH &ZNTH LNCH T|NE

90.00 7 31 ZO

90.00 15 _? 59

JDO,O0 _ A3 34

]DO.D0 J7 26 6

]lO,O0 9 57 32

]]0.O0 18 50 J?

FLIGHT TINE 1?8.00 ARRIV4L GATE NOV 23 1964

L_4. 247.66 VL

LOP 158.30 VP

GP -1.98 ZAL

CISTANCE 3_8.30_

Z_.50Z GAL Zo60 AZL 83.56 H(A 270.84 |HA 119,34 ECC ,27208 ;NC 3.36Z9 vl 29.382

_6.846 GAP 14.?_ AZP 90.05 TAL ]75,0| TAP 85.85 RCA 8T.0] APO ]52,D6 v2 35.234

76.91 ZAP 176.83 [fS 3Z1.76 Za£ 13].54 ETE 181.ZA ZAC 83°AB ETC Z38.23 CLP-I??.SZ

0LA -13,54 RAL 16Z.6Z RAO 636?.8 VEL ]].897 PTH Z.]l vNP 9.Z72 OPA 8.74 RAP 161.00 Ecc 1,_116

L-| T|M[ |NJ LAT INJ LONG |NJ RT A_C [NJ AZMTH |NJ TIME PO CST TEN ]NJ 2 LAT |NJ 2 LONG

178].91 -7.27 |5.70 22.84 ]17.44 8 | Z |18].9 -5.5} 9.01

5Z94,4_ IT.Z| Z59.95 28,70 81.83 ]7 Z5 54 4694.3 13,80 23|.57

|34_,58 -8,59 537.48 ZZ,Z] 1]8.80 9 J| 17 942.4 -4.48 550.8?

3009.Z_ 28,4? Z]8.75 28.48 80.48 l_ 49 35 A409,5 26.96 2]0,52

]578.58 -]1.30 345.51 20.48 122,48 10 0 31 778.6 -6.93 3_6.93

4745.82 5],79 ]97.97 Z?,?O 76.71 ZO 9 23 4143.8 _9.63 189.45

DIFFERENTIAL CORRECTION_ N|0-COURSE EXECuT|ON ACCuRACy ORS| T 0ETERN|NA_ION ACCuRAC_

TDE-2.O]]6 TRA .9622 TC5-4._590 BAU 1.5100 SGT 522_.6 SGR A_.6 $G3 108.8 Sl 2399.8 SR 532.0 5S 589._

ROE .27Z5 RRA .]_73 RC_ -.1_54 FAU .01749 RRT .0295 RRF .0Z9_ RTF .8762 CRT -.932_ CRS .8819 CST -.98_6

FOE -.5443 FRA ,6|57 FC3 -.7_]6 86P 16494 $G8 5240.9 RZ5 .0058 RJ5 .876Z LSA 2684.6 NSA lS],O SSA 24°D

60E 2.0500 8RA .99|? 8C5 4,86Z3 FSP -549 SG| 52Z5.6 SG_ 4_3.4 THA .|4 EL| 2621.4 [L2 106.? 4LF 172.64

LAUNCH OATE MA_ 29 |964 FLIGHT T]I_IIE 180.00 ARRIVAL OATE NOV _5 J964

_ELIOCENTRIC CONIC 0[ST_NCE 355.8J4

RL J5].64 LAL .00 LC_ 247.66 VL Z_.Z4Z GAL 5.54 AZL 93.19 HCA 274.09 SMA

RP 10?.37 LAP 3,38 LOP 161,75 VP 36.799 GAP |5.|4 AZP 90.Z4 TAL 17],2Z TAP

RC J95.784 GL -|8.78 GP ol,93 ZAL 75.I4 ZAP 177.39 ET$ _JZ.67 ZAE ]33.6J ETE

PLAN_TOC_NTR|C C_IC

C5 Z].49| VHL 4.636 0LA -|4.57 RAL J68,_6 RAO 6567.9 V[L |J,953 PTH Z.|5 vHP

LNCH AZMTH LNCH TJH_ L-| T_ JNJ LAT |NJ LONG IN] RT A$C IN] AZNTH IN] TIME

• O.00 7 55 28 1761.1| -6.61 |A.52 27.65 ]17.60 8 2A 49

90.00 J6 ) Z3 3346.|4 Z7.66 Z43.67 34.06 85.66 J7 52 Z9

]00.00 9 9 0 ]523,87 -7.78 556.45 26.99 |18,95 9 54 Z4

lO0,O0 17 3Z 3Z 5038.61 28.97 ZZ_.55 53,88 82,50 18 56 51

IJ0,O0 9 39,46 |364,86 -10.80 54Z.56 Z3.|? |2Z.65 10 ZZ _l

I]O.O0 le 58 ]6 4790.59 32,44 Z01._9 55.Z0 78.37 20 ]8 6

DIFF£RENT|AL CORRECT|ONS H|O-COURS[ [K[CUT_ON A(CURACT

T0(-2.1_0 TRA J._680 TC_-4.5667 BAU |,3129 SGT 3_43.Z |G_ 4_.7 SG5 |06.9

R0[ .Z873 RRA .]413 RC5 -.]622 FAU .0|6)3 RRT -.0055 RRF -.0009 RTF .8827

FOE -,3314 gR& .6514 rE5 -.6576 8SP |6609 SGe 3_60.4 R2_ -.00_ RI5 -.88Z7

8OE Z.]5Z2 8RA |.2739 BC3 4.5696 FSP -346 SGJ 5243.2 8GZ 4_3.7 THA ]79.98

1|9.Z| ECC .27775 INC 3.3920 vJ 29.382

83,3| RC_ 86,.|0 APO ]32.32 vZ 35,2_8

181.17 ZAC 84.06 ETC _57.90 CLP-/78,_4

9.30_ 0PA 7,83 RAP ]65.59 ECC J._5_7

P_CST TIN JNJ 2 LAT |NJ Z LCING

||6].1 -2._6 7.8_

4?46.] _6,A9 255.19

925.9 -3,86 349.83

4435.6 27.60 2_3.80

764.9 -6.42 336,21

4]90.4 30.52 _9_.5_

ORBIT 0[T[R_]NAT[L_N ACCURACY

ST 2685.3 5R _59.Z $$ 59_._

CRT -.94_3 CR$ ,8739 CST -.9855

LSA Z768.| MSA t34.6 SSA 22,4

EL] 2704.B EL2 118._ 4L_ IT2.79

2236



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 19641

LAUNCH CATC MAY 29 |964 FLIGHT TIME 182.00 ARRIVAL EAT[ MOV Z? 1964

HELIOCENTRIC CONIC

tC ]5].64 LAL .00

RP JDT,6D LAP _,39

RC 197,452 GL -IB.16

PLANETO(ENTRIC CONIC

C3 23.]32 VNL 4,8]0

LNCH AZMTH LNCH riME

90.00 8 I8 46

90.00 16 9 26

tOO.GO 9 JZ 56

]00.00 17 59 18

110,00 IO 20 54

ll0,O0 19 6 Z9

CISTANC£ 5}9,066

LOL 247.66 VL 25.18} GAL 4.1} AZL 9}.42 NCA 27_.3} SMA 118.90 ECC .28392 INC },4214 vl 29.382

LOP 165.00 VP }6.75Z GAP 15,59 AZP 90,44 TAL J69,45 TAP 86.78 RCA 85,14 APO J52.65 vZ 55.220

GP -l.88 ZAL 71,47 ZAP 177,85 ETS 299.17 ZA[ 1}5.68 EIE I8l,II ZAC 84,64 ETC 257,59 CLP-i?8.95

CL4 -I5.51RAL 170.04 R4C 6567.9 VEL lZ.0ZI PTH 2.15 VHP 9.751 DPA 6,90 R4P ]67.75 ECC 1.3807

L I TIME INJ LAr INJ LONG |NJ RT 48C |NJ AZNTH INJ TIME PO C$T TIN ]NJ Z L4T INJ Z LONG

1745,57 -6.11 I}.63 52,5I 117.70 8 47 5I 1145.5 -2.56 6.96

5397.59 2T.99 247.40 59.52 85.5| I7 }9 24 4797,6 Z?.OT 238.85

1_10.34 -?.33 75_.89 31.84 119.06 9 56 _6 910.9 -3,40 J_9.1I

5107.81 29,]7 285,94 39._8 84.16 19 4 26 4507,8 28,25 Zl?.}l

1555.91 -;0.47 542.08 29.94 I22.73 10 4} 29 755.9 -6.08 335.7}

4835,00 32.39 204,65 38,81 80.49 Z0 27 4 4235,0 }1.52 195.82

DIFFERENTIAL C_RECTIONS

TOE-?.Z550 TRA J,5656 TC3-4.2449 8AU l.SJ34

ROE .}O40 RRA ,1456 RC3 -,1393 FAU .01517

roe -.5602 FRA .6928 rC3 -.5678 85P 16702

80E 2.Z734 8RA 1.5721 Be3 4.Z47Z FSP -54|

XI0-COURSE ExECuTION ACCURACY

$_T 5Z_6.9 $_4_ 425,D $G5 IOS.D

RRT -.0368 RRF -.0519 RTF .8891

$G8 5274.1 RZ5 -.0010 R13 -.8891

SGI 5_56.9 SGZ 424.7 ]HA 179.87

ORBIT CETERMIN4TION ACCUR4CV

ST Z151.1 SR 766.J $S 602.7

CRT -.9}48 CRS .8705 CST -,9878

LSA 2855.5 MS4 158,7 SSA 20.9

ELI Z77Z,5 EL? 129.0 ALF 17Z,89

LAUNCH 0ATE _AY 29 1964 FLIGHT TJW( JB4oO0 ARRIVAL DAlE NOV 29 1964

OISTANC[ 544.Z48

25.126 GAL 4.95 AZL 93.45 HCA 280.57 SMA 118.59 [CO .Z9071 INC 5.45|1 Vl 29.582

56.705 GAP 16.07 AZP 90.63 TAL I67.69 TAP 88.26 RCA 84.1I APO 155.07 v2 35.213

67.97 ZAP 178.17 ET8 ZSg.0_ ZAE !_7.?_ £TE 181.05 ZJC 85.?x ETC ?_7H CCO-1?_,_7

JZ.JO5 PTH Z.I7 VHP 10,021 OPA 5.95 RAP 1?D.JO ECC ].4134

ZNJ LONG INJ RT A$C |NJ 4ZNTH ]NJ TIME PC) CST TIM |NJ 2 LAT INJ 2 LC'_IG

|7.04 37.45 IILTt 9 9 55 1154.8 -Z.OZ 6.38

251,10 45,04 87,75 17 46 }8 4848,4 27.54 242.5O

355,ZZ 56.75 Jig. IT 10 18 12 902,0 -3.12 548.65

229.53 44.95 86.03 19 12 I7 4556.5 28.79 ZZD.83

741.86 74.77 12_.77 I1 5 57 751.9 -5.93 }35.52

Z08.D4 44.50 8_,44 _O 3_ I_ 4279.4 32,03 199,09

NI0-COUR$E ExECUT_CIN ACCURACY C_SIT CETERNINATION ACCURACY

SGT 5Z61.6 $GR 4Z5.5 SG3 105.1 ST 2799.4 SR 372.4 55 605.6

RRT o.0698 RRF -.0623 RTF .8951 CRT -.9266 CR5 .8651 CST -,9897

SG6 5278.6 R}_ -.0006 R17 -.8951 LS4 2885.5 MSA 163.5 $54 19,5

$GI 5261.7 $G2 42_.5 THA 179.68 ELI 2820.6 EL_ 239.0 ALF 172.95

FLIGHT TIME 186,00 ARRIVAL C4TE CEC l 1964

CISTANC[ 549.549

5,81 4Zc

46.58 4ZP

HELIOCENTRIC CONIC

RL 151.84 LAL .OO LOL 247.66 Vk

RP 107.62 LAP 3.79 LOP 168.24 VP

RE ]99.099 GL -17l_0 GP -1.84 ZAL

PLAN[TOCENTRJC CONIC

C_ 25.JI7 VHL 5.0lZ OLA -I8._5 RAL 175.6_ RAO 6568.D VEL

LNCH AZMTH LN_H TIME L-I TJH[ JNJ LAT

90.00 8 41 | |774,84 -5.T8

90.00 16 15 49 5448.45 28,20

100.00 9 53 lO 1502.00 -7.06

|00.00 17 46 21 5156.52 29.65

]10.00 10 41 5 175J.89 -10.5_

J]O.O0 19 14 55 4879.39 77.44

DIFFERENTIAL CORRECTIONS

TOE-Z.5744 TRA 1.8853 TC}-3.8986 8AU 1.}097

ROE .52Z6 RRA .]44| RC3 -,1174 FAU ,01399

_OE -._667 FR4 .776Z FC7 -.4822 8SP 16701

BDE Z._96_ BR_ J.eg_8 BC3 5.9004 FSP -33A

LAUNCH CArE NAY 29 1964

HELIOCENTRIC CONIC

RL ]51.64 LAL .00 LOL _47.66 VL _5.070 GAL

RP 107.64 LAP },58 LOP 171.49 VP 36.6_9 GAP

RC 200.724 GL -16.79 GP -1.80 ZAL 64.55 ZAP 178.15 ITS 257.30 ZAE 135.78 [T[

PLANETO(ENTRIC CONIC

93.48 HC4 285.81 $M4 118._9 ECC ,298J? /NC 3.48]5 vl 29.582

90.83 T4L 165.96 TAP 89,77 RE4 85°02 4PO 155.56 v2 35.204

181,00 ZA( 85.81ETC 257.05 CLP 173.60

C3 2?.498

LNC_ 4ZMTH

90.00

90.00

100.00

100.00

]J0.00

]]0.00

ClrrER£NrI_L

VHL 5.244 0LA -I7.09 RAL ]77.10 R4C 6568.1 VEL I2.ZOI PTH Z.I9 VHP 10.514 CP* 4.99 RAP 172.4_ ECC 1.4525

LNCH TIME L-I TIN[ INJ LAT _NJ LONG INJ RT A$C ]NJ AZNTH INJ TI_E PO C$T TIM ]NJ Z L4T INJ 2 LONG

9 2 2 1729.77 -5,62 12.75 42.41 ]17.80 9 }0 52 ]]23.8 -1.8_ 6.09

16 22 }l 5498.38 28.51 254.75 50.58 89.18 17 54 I0 4898,4 2T,89 246,11

lO l} 35 1498.95 -6,9_ 555.05 41,68 119.15 10 38 34 898.9 -3.02 54_.4_

]7 5} 40 5Z04,44 29.82 255.08 50.55 _?.89 19 20 25 4604.4 29,Z1 Z24.35

J] 0 13 J55_.85 -J0°55 741.9J 79.62 1_Z.76 ]l 22 46 752,8 -5,96 5}5.57

19 2} }I 4925.32 57.78 211.4Z 50.22 84.42 20 45 54 4727,3 32.64 Z02.37

CORRECTIONS NIO-C_R$( £x£Curlc_ 4CCURACr ORBtr OCr£RN_N4rlON 4CC_e4Cr

TOE-2.4944 1RA Z,ZlSO TC3-3.5523 8AU 1.}064 SGT 5Z66.5 $GR 4ZI.2 $67 101.2 ST 2831.8 SR 5?7.9 55 608.6

ROE .34Z9 RRA ,1427 RC3 -.0971 FAU .OIZ91 RRT -,1030 RRF -.0944 RTF ,9016 CRT -.9192 CRS .8615 CSt -.9913

FOE -.5750 FRA .7801 FC} -.4064 8SP 16768 SO6 5Z83.3 RZ_ .0010 RI3 -.9016 IS4 2916.Z M$A ]67.9 $SA 18.3

80E Z.5179 8R4 2.2226 BC5 3.55}6 rsP -330 SGI 5266.? SG2 418.9 THA 179.52 ELl 2855.1 EL2 147.7 4LF 172.99

LAUNCH DATE NAY Z9 ]964

HELI C_ENTRIC CONIC

RL ]51.64 LAL ,00

RP 107.67 LAP 3°58

_C 202.32? GL -16.04

PLANETOC[NrRIC CONIC

C3 50.336 VHL 5,508

LNCH AZMTN

90.00

90.00

]00.00

]00.00

_;0.00

1]0.D0

OIFFERENTIAL

TOE-}.6Z57 TR4 _.5697

ROE .5651 RRA .]592

roe -.5835 rRA ,8267

806 2.6490 8R4 2,5734

FLIGHT TIW[ 188.00 4RRIvAL OATE OCt 3 1964

LOL 247.86 VL

LOP 174,75 YP

GP -1.77 ZAL

01STANCE 554,555

25,015 GAL 6.77 AZL 97.5| HCA 287.04 SM4 118.00 ECC ._0656 ]NC ).5127 v] 29.582

56,6J7 GAP I7.J4 AZP 9Io05 TAL I64.25 T4P 91.30 RCA 81,85 A P_ 154,15 V2 55.195

61.Z9 ZAP 177.90 ETS 2_6.93 ZAE 155.81ETE 180,94 Z4C 86.40 ETC 256,_1 CLP 178,_7

0L4 -17.?Z RAL 180,4_ RA0 6568.2 VEL 12.717 PTH 2,22 VNP 10.634 CP4 4.02 RAP 174.74 ECC 1.4995

LNCH TIME L-] TIME [NJ LAT |NJ LONG INJ RT A$C JNJ AZMTH INJ TIME P'_ CST TIM 1NJ 2 LAT INJ 2 LO_"¢G

9 21 44 ]730.15 -5.6] IZ.77 47.77 117.80 9 50 _4 1150.1 -1._7 5.ll

]6 Z9 3| 5547,]I 28._0 258.]I 56.10 90.96 18 1 58 4947.| 28,14 249,65

]0 )? Al 15DJ.J7 -7.05 355.]8 46.61 119.J3 10 _7 4_ 90J,_ -3._9 34_.69

]8 l ]4 325|,32 29.89 2}6.5? 56.1J Fg. Tz 19 2_ 4_ 46_|,} 29.53 227,7_

|] J8 ]O I758.67 -]0.57 74_,_7 44.46 I_.?O I] 4_ 49 ?_8.? -6.]B 355.8d

19 32 14 4966.59 34.0_ 214,78 55.95 86.39 _0 55 1 4366,6 _].14 20_,_

CCIRRECTICIWS NIO-CC)UR$E EXECUTION ACCURACY L'WSI1 CETERMIN4TIL_ 4CCUR4C_

TC3-7.1999 8AU 1,2981 SG_ 5267,8 $GR 418._' $G} 99._ SI 2_38.Z SR )_2.6 $S 610,6

RC5 -.0786 F4U .01189 RRT -.]584 RRF -.|26_ RTF .9085 CRT -.9127 CR$ ._578 CST -.992_

FC3 -.3781 85P 16844 $G8 5284,3 R_3 ,0D0_ R13 -.9083 LS4 2942._ w54 _TZ.Z _$_ }?.I

eC3 3,_008 FSP -}26 SG] 5268.1 $G2 4|4.1 THA ]79._? ELI _879._ ELI 15_,2 ALF 173,0]

2?5?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19645

LAUNCN OAT( NAY 29 1964

N(LJO_(NYRJ{ C(_41{

mL 151.64 L4L .00

mP 101.10 LaP $.33

• C Z05.907 GL -15.Z?

PLAk(TO(ENTRZC CON|(

C3 53.?06 VML 3.806

LNCH AZNT_ LNA_H TJlli_

90.00 9 )9 59

90.00 16 56 46

]OO.00 10 50 26

IOO.OO 18 9 1

110._ i| )4 5]

I10.00 19 41 Z

FL|GHY TIIAI[ 190.00 ARRIVAL CAT[ C[C $ 1964

LOL 247.66 VL

LOP I??,97 VP

GP -I.74 ZAL

_ISTANC( 559.151

24.961 GAL ?.69 JZL 93.54 HCA 290.28 SN4 117.72 ((( .31537 INC 3.5450 vl 29.382

)6.567 G_P 17.74 AZP 91.23 TAL 162.57 TAP 92.85 RC4 80.59 APO 154.84 v| 55.186

58,11ZAP 177°44 (TS ZZZ.|3 ZA[ 153.6Z IT[ |8D.89 ZA{ 86.98 AT( 156.60 CLP ]78.12

0L4 -18.Z6 RAL 183.64 RAD 651_11.3 VEL 11.453 PTH Z.Z5 VHP ]0.982 CPA 3.04 RAP 177.03 ACE ].5547

L-i Y|lq[ IN| LAY IN| L(_4G IN| RT ASC IN| 4ZNTH JNJ 11144[ PC) {ST TIN |NJ Z LAT IN| 2 LONG

1733.86 -5.81 |).09 5Z.Z9 117.76 20 8 55 |i33.9 °2.05 6,43

5594,4l ZS.ZO 16|.77 6J.57 92,69 |8 l0 I 4994.4 28.17 253.11

|508°54 -?.Z? 355.59 51.50 219.07 |l 15 34 _08.5 -3.54 349.01

5296.96 28.86 Z39.9S 61.64 9|.51 19 31 |8 4691.0 29.15 231.16

1369.23 -|0.96 54Z.IK) 49.27 122.58 |l 5? 45 ?69.2 -6.58 336.44

5009.04 34.15 Z|8.Ot _1,64 88,35 Zl 4 3| 4409.0 33.54 208.90

gfFFERENT|AL CGNRECTJ(_I

T0(-2,749i Ym4 Z.9414 I(3-Z.6559 8Ju |.ZI?Z

NO( .3889 RIIA .I)54 RC3 -.OIZZ fAU .0|08l

FO[ -.59ZI FRA .8761FC3 -.177? 85P 11_184

80[ 2.??72 8mA Z._445 8C) Z.8965 FSP -321

LAUNCH 0ATE HAY Z9 1964

tAI[LZO(ENTAJC CONIC

ml0-CCURSI[ [XI[CuTI_ ACCt_ACv

SGT 5163.6 S(_R 414.4 SG) 97.5

RRT -.1764 RRF -._598 RTr .915Z

S_8 5Z79.9 R25 .O00l RI5 -.�IS|

SGI 5164.1 SGZ 408.] THA l?9.Z|

_B_T 0(TERNINAT]CIq ACCURACy

ST 2866.3 SR 386.1 SS 612.1

CRT -.9066 CRS .8548 CSY -.9936

L$A 295|.0 NS4 176.1 SSA 16.1

ILl 2887.7 [L2 161.1 &LF ]73.02

FLi_T TIN( 192.00 ARRIVAL OA?[ 0{C 7 1964

OISTAPeC( 564.019

mL 151.84 LAL .fX) LOL Z47,68 VL

mP 107.73 LAP 3.18 L@ |li.Zl VP

RC _'05.488 GL -|4.49 GP -I.TJ ZAL

PLA/qI[?OCENTRIC {(_|C

C3 37.4_ VHt. 6.140

LNCN AZNTH LNCH TIN L-I ?JU( JNJ LAY

_.OO _ 58 44 1748,74 -6.|6

90.OO 16 44 l? 3640._ ZS.0I

lOO.OO ll 6 44 J510.85 -?,68

lOO.OO |8 |6 51 554|.ZO Z9.73

110.00 |l 50 l! 1_4.Z? -l|.SJ

|10.OO 19 49 51 5050.54 54.11

OIFFERENYIAL (ORR(CT|CN$

T0[-_.8747 TRA ).33_4 TC_-Z. 5_DO 8AU l.Z_

NO( .4141R_A .12SZ NO3 -.0480 FAU .00975

FO( -.8009 rib .9298 FC5 -.2258 8SP IG842

2.9043 BRA 3.3408 8C) Z. 5Z04 FSP -3|5

Z4.908 GAL 8.71 AZL 93.58 HCA 193.5] SU4 1|7.44 [CC .32531 IN( 3.5?86 vl 29.382

_HI.SZl GAP |8.40 AZP 91.43 YAL 160.93 TAP 94.44 RCA 79.24 APO 155.65 V| 35.176

55.31ZAP 176.85 (T$ 112.14 2_( |33.81 (T[ 180.R4 ZAC 8?.56 ETA 256.42 (LP 177.36

DLA -18.7D RAL |86.&9 RAO 6S_1.5 VEL lZ.6lZ PTH 2.29 VHP 11.565 OP4 2.06 NAP ;?9.30 (CO 1.6204

IUJ LCNG IN| RT ASC IUJ AZUTU IUJ TIN( PC) CST I|N IN| 2 LAT |NJ 2 LONG

I).?l 57.15 1|7.69 l0 25 5| 1146.7 -2.40 7.04

Z65.10 66.9/ 94.55 18 |8 I? 5040.1 28.32 Z56.4_

356.Z8 56.55 118.98 I] 3Z 3 920.9 -3.76 549.69

145.14 67.10 _5.25 19 45 59 d74|.2 29.86 234,44

543.61 54.0Z IZZ,41 l| |5 24 784.3 -?.15 337.23

ZZl.)3 67.Z6 90.26 21 |4 2 4450.5 33.84 212.10

U|0-(_S( [X(CUTI_Iq A{CuRA(Y (_IIBIT O[T[RN|NATI(_N ACCURACY

SGT 5152.5 SC.R 409.9 SG5 95.8 ST 185_.8 SN 388.Z S| 613.2

RUT -.Z08_ RRF -.|915 RTF .97J8 (RT -.9007 CRS .8318 CST -.9945

$G6 5268.5 R23 -.0005 RI3 -.9218 L$4 2944.9 NSA 179.6 SSA 15.1

SGl 5153.Z SGZ 400.9 THA 179.06 [LI 2881.1 EL2 167.4 ALF 173,0!

LAUNCH 0AYE _AY Z9 1964

NELIO(EMrRI( (ON_(

NL 111.64 LAL ,00

#P 107.76 LAP 3.23

RC ZO?.OOZ 5L -13.71

PLAN(?_(NTR|¢ CONIC

C3 42.428 VHL 6.314

LNCH AZNTff LN_H TIN[

90,00 JOII 5?

90.00 18 51 59

100.00 11Zl 35

I00.00 18 25 3

l|O.O0 12 4 Z?

I10.O0 J9 _1 40

FLIGNT TIN( 194.00 ARRIVAL CAT( CEC .9 1964

CISTAN(( 568.63Z

LOL 24?.6_ VL 24.856 G4L 9.82 4ZL 93.61H(A 296.74 SNA 117.;8 (C( .33_28 IN( 3.6]40 Vl 29.382

LOP 184.45 VP 36.4T8 GAP |9.12 4ZP 9t.63 TAL |59.33 T&P 96.08 NCA 77.?? JPO 156,58 v| 35.166

GP -1.68 ZAL 5Z.58 ZAP ]76.18 (TS 205.18 ZA( 15).79 ETA 180.79 Z4C 88.13 (TC 13_.26 CLP 176.57

OLA -19.05 RAL 189.58 RAC 6568.6 V(L ]2.798 PTH 2.33 VHP Jl,/65 CP4 |.07 RAP 181.55 (CO 1.698Z

L-I ?]14( JNJ LAT INJ L(_AG IN| R[ AS( |NJ 4ZNTH JNJ TIN( P_ (ST TIN IN| 2 LA! JNJ 2 LONG

]762.52 -6.66 14.80 61.92 1|?.59 Z0 41ZO 1162.5 -2.9] 7.92

5683.96 Z?.?4 Z68._8 ?_.Z? 95._3 18 26 43 3084.0 28.27 259.65

1537.83 -8.24 357.23 61.07 118.84 11 47 13 937.8 -4.33 330.62

5383.89 29.53 Z46.40 7Z.46 94.88 19 34 4? 4183.9 29.B9 237.61

1405.49 -lZ.ZI 544.67 58.69 122.18 12 27 51 80).3 -7.87 338.25

5090.99 54.12 Z14.49 72.80 92.15 21 23 5| 449|.0 34.04 215.24

OlrFERtN?IAL CC_R(CTIONS U|O-COURS_[ (I[CUYION AC(_,)RACY

tO(-3.0061 TRA 3.75_0 ?(3-Z.Z045 8AU |._505 $G; 5140.0 SCAI 404.8 $85 94.J

CO( .4408 RR4 .1_45 RC3 -.0_16l FAU .00873 HT -.1441 RR_ -.2168 RYF .9286

tO( -,A|i8 YUA ._857 FC5 -.1785 8SP 16876 SG8 5153.6 RZ3 -.0013 RI5 -.9286

60( 3.0383 8RA 3.7578 _£3 2.ZD48 _8P -511 SGI 5ZA|.O SGZ 39Z.5 ?HA J78.9|

LAt._q_H 0AT( NAY 29 |984 FLIGHT TJl4[ 196.00

H[LZO((UTN|C CONIC 01$TAN([ 57).08_

UL |5|.64 LAL .00 k_ ZA?,8i YL Z4.806 GAL |l.O0 AZL 95.65 HCA 299.97 S_44 1|6.9Z ((C .3484|

RP 10?.80 LAP ).18 LOP 187.(_8 VP 56.45| GAP |_,_l dZP 91.85 TAL 137,78 TAP 97.76 RCA 76.18

N( Z08.5|7 GL -|Z.85 GP -1.66 ZAL 50.0) ZAP 175,46 (Y5 _10._ ZA( |55.?5 [T[ 180.74 ZAC 88.69

PLAN[TOCENT_;( CCNIC

() 48 .OZ8 VHI. 6.9_ OLA -19.51 RSL 197.16 NAO 854_J.8 V(L I).0l 5 PTU 2.)? VHP lZ.Z49 OPA .|O

LN(H AZUTH LN_ff 7114[ L-| ;|14( IN| LAY |UJ LONG |NJ UT ASC IN| AZUTH IUJ ?IN( PO CST TIN

IO.O0 IO Z5 57 1781.8? -?.50 15.75 66.59 |17.44 IO 55 ZO 1182.9

• 0.00 li 5J 5Z 57ZS._Z Z?,4l Z?|.SJ ??.45 _?.4| Jl )5 ]8 5|Z3.9

I00.00 I| )4 58 1559.JZ -8,_) )_t11.41 65.71 1|8.84 IZ 0 5? 959.J

|OO.00 |8 )) 15 5414.90 19.25 149.41 ??.?0 96.45 2D 5 38 4814.9

I]0.00 |Z I? |8 |41_.54 -|5.04 345.g) _).17 |Z|.8_ iZ 4| 3 818,5

110.00 2'0 ? 14 $1_0o15 55.911 ZZ?,54 78.Zl 93.94 2| 31 54 45)0.Z

O|FF(IIN[NT|AL COI_I[CTi_N8 N|0-COt, MK £X[CUT/ON ACCURACy

TO(-3.|4|Z TRA 4,_O) Y(5-|,!t072 8AU |.ZZ4? $GT 5ZZZ.4 $_R )99.| $85 91.4

ROll .488? II_A .|0|O Re5 -.OZI_Z FAU .007?4 RRT -.180_ _ -.16|? RfF .9)53

FO( -.8137 rRA 1.O48_ FC3 -.1596 88P J6885 S_8 5157,? RZ) -.OOZZ R|3 -.9355

BOIl ).1760 MA 4,ZO15 8C3 1.51074 ?$P -508 $GI 5625,8 SGZ _85.0 THA | ?8.?6

OIESIT 0(?ERN|NATION ACCURACY

ST 2846.0 SR 389._ SS 6]5.4

CRT -.8956 CRS .8498 CST -.995_

LSA 2932.0 NSA 182.3 SSA 14.3

[LJ 1867.4 (L2 171.8 ALF 172.99

ARRIVAL D4T( C(C ]] 19_4

Iu( 3.6513 vl 19.3_Z

4P@ |5?.66 v2 35.J55

(TC 256.13 CLP 175.77

RAP 183.77 (CC 1.7904

IN| 2 LATINJ Z LONG

_.|5 262.?Z

-3.04 35].80

19.84 140.66

-8.75 339.4_

54.15 218.30

C_'SIT D(T(RUIUAYJON &(CURA(Y

S? 2813.| SR 588.4 S$ 6]8.5

ART -.89|0 CRS .848J CST -.9960

LS4 29|0.Z USA ]84.1.$$4 ]3.5

ILl 2844.5 (LZ |15.0 ALr 172.9_

1258



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 1, 19641

L_U_C_ OAT( N&v Z9 19E4

H(LIOC(NYRIC CONIC

RL 151.Q4 LAL .00

RP 107.83 LAP 3.09

NC ZlO,OIO GL -12.16

PLAN(TOC[NTR]C CONIC

C3 54.8?5 VHL 7.394

LNCff AZMTff LN(H TII4[

90,00 lO 37 45

90.00 I? 7 53

100.00 11 46 53

lO0.O0 18 41 26

IlO.DO IZ Z8 47

110.00 ZO 16 1

rLIGXT TIM£ 136,00 dRRIVAL OAT[ CEC [3 |964

0JSrANC£ 577.Z73

LOL 247.66 VL 24.757 GAL IZ._7 AZL 93.69 HCA 505.20 SNA I/6.67 [CC ._61_8 INC 5,6312 v! 23.$82

LOP 190.91 VP _6.387 GAP ZO.?3 AZP 92.02 TAL J56.30 TaP 99.50 RCA 74.45 APO 158.89 ¥Z 55,145

GP -I.64 ZAL 47.67 ZAP 174.68 {73 196.13 ZAE 133.64 £T[ 180.70 ZAC 89,ZA [T( 256.02 {LP 174.94

0LA -19.51RAL 194.79 RA0 6569.0 VII 13.268 PTH 2.42 VHP 12.765 CPA -.87 RAP 185.95 [CC 1,8998

L-I T|Pq[ INJ LAT |NJ LONG ikJ R? ASC |NJ AZNTH INJ TIRE PO CST TIM ]NJ 2 LAT INJ 2 LON¢

1807.4Z -8.06 17,15 71.13 117.Z4 _ 11 ? 53 120?.4 -4.35 10.44

5763.82 27.0) 274.16 82.48 _8.79 18 43 59 5165.8 27;96 265.62

1584.34 -9.75 359.85 70.23 118.40 12 13 17 984.) -5.89 353.20

5464.13 28.92 252.28 82.80 97.92 Z0 12 30 4864.1 29.71 243.57

IA33.02 -13.99 347.40 67.74 121.51 12 )3 0 853.0 -9.?1 340.90

5168.21 33.77 230.49 83.4? 95.67 Z1 42 9 4568.2 34.18 221.27

01rF[R[NTIAL CCNN[CY|ONS NI0-C01JRS[ [XJ[CUT|Ok ACCURACY ORBIT O£T[NMINATION ACCURACy

10[-3.2?74 TRA 4.6785 TC)-1.62?5 8AU 1.1897 3GT 5199.4 SGR 392,8 SG3 90.8 ST 2790.3 SR 386.2 SS 622.2

RO[ .4977 RRA .0844 RC) -.0184 rAU .00668 RRT -.316_ IIH_f -.2966 RTr .9419 CRT -.8865 CRS .8462 CST -.9965

rOt -.8363 rNA 1.1128 FC3 -.1057 85P 16783 SG8 5214,2 R23 -.0039 RI3 -.9419 LSA 2878.8 MSA 185.3 SSA 12.7

80[ ).3149 BilA 4.0792 8C3 1.6276 raP -299 $61 5200.9 SG2 372.4 IHA 178.62 ELI 2811.3 EL2 177.4 ALF 172.98

LAUNCH OAT[ MAY 29 1964 FL|G,HT T|l.i[ ZO0.O_ ARRIVAL OATC DEC 15 1964

HELIC([NTRIC CCNIC CXSTANCE 581.217

RL 191.64 LAk .DO LOt. 247.66 VL 24.1'09 GAL 13.65 AZL 93.7) HCA 306.43 SNA 116.43 ECC .37686 INC

RP 107.87 LAP 3.00 LOP 194.14 VP _.341 GAP Z1.75 AZP 92.22 TAL 154.88 TAP 101 .31 RCA 72.99 APO

R( Z11.481 Gk -11.40 GP -1.6Z ZAL 45.48 ZAP I7)._9 EYS 191,9_ ZAE _q_ ql (TE P8_,Aq ZS( R9.74 FTC

PLANCTOC[NTRIC CONIC

(3 62.589 VHL 7.911DLA ol9.62 RAL 197.13 RA0 6569.Z VEL I).962 PTH 2.48 VHP 15.334 OPA -1,85 NAP

INCH AZMIH LNCM T;141[ L-1 TJl,q[ |NJ LAT INJ LCNG INJ RT ASC |NJ AZMTH INJ TIM[

90.00 10 48 2Z 1635.75 -8.94 18.77 79.)3 116.98 11 18 58

90.00 17 19 59 980).5A 26.60 276.84 87.35 100.07 18 52 A2

100.00 11 57 22 161).11 -10.68 1.48 74.61 118.09 17 24 15

1063.00 18 49 39 5501.42 28.54 254.99 87.72 99.)0 Z0 21Zl

i10.00 IZ )9 1 1482.95 -15.0) 349.05 7Z.08 121.07 13 3 44

110.00 20 24 29 5204.73 33.49 233._ 88.96 97.31 21 51 14

OIrrERENTIAL ((_qRECT|ON$ M|O-COURS[ [XECuTIOk ACCURACY

TO[-3.AZ6Z TRJ 9.1841 TC3-1.)735 8AU 1.1A93 SGT 5173.0 S,GR 386.0 SG3 89.2

RDi[ ,9278 RRA .0647 NC) -.0124 FAU .00565 RRT -.3543 RRlr -.3333 RTF .9489

rO[ -.6523 FNA 1.1639 FC3 -.0781 85P 1679) SG8 5188.2 R23 -.9047 Ri3 -,9485

80( 3.4666 8RA 5.1845 8C3 1.3736 fSP -295 SG] 5175.7 SG2 )60.8 THA 178.d8

3.7341 vl 29.382

160.31 v2 35.132

?_q,94 CLP 174o07

188.11 [CC 2.0300

PO CST TIN INJ Z LAT I_J 2 LC_G

1239.8 -5,23 12.03

9203.9 27.73 268.36

1013.1 -6,84 354.79

4901.4 29.95 246.33

882.6 -10,80 342.50

4604.7 34,11 224.12

(_8|T OETERMINATI(_i ACCURACY

ST 2795.3 SR 382.6 SS 628.6

CRT -.8829 CRS .8456 CST -,3971

LAA 2845.6 MSA 185.2 554 12.0

ELI _776.0 [L2 178.3 ALF 172.98

LAUNC_ 0AT[ NAY 29 1964 FLIGHT IJ_1[ Z02.00 ARRIVAL CATE 0£C 17 1964

HEL;O(EN;RIC CONJC

mL 131.64 L_L ,OD LOL 247.66 VL

RP IO7.90 LAP 2,91 LOP 197.37 VP

RC Z_2,932 £L -10.86 5P °1,60 ZAL

PLAN[TO('ENTRIC _(_16

C3 T2.036 V_L S.487

LNC_ AZNTH

9D.O0

90.00

JOO.OO

JO0.DO

liD.DO

IJD.00

DIYrER_NY_AL

TO[-3.3837 ?_A 9.7274

rD[ -.6709 rRA J.ZAJl

8D6 3.8270 9RA 9,7Z79

CISTANC[ )84.837

24,_64 G_L 15,1A AZL 93.7_ MC_ 3G9.65 SM_ 116.20 [CC .39337 1_C 3.7806 vl 29.39Z

36.301 _P 22.83 _2P 92.41 TAL 151.16 TAP IDA.ZJ RCA 70.47 APO 561.93 v2 35.12D

43.48 2AP 172.97 [T_ 1_1,68 Z_I 1)3.34 [?[ 180.61 ZAC 90.32 [_( 253.88 {LP ]73.J3

OLA -19.66 RAL 199.29 RAC _569.4 VEL 13.906 PT_ 2.34 VHP 13.973 DPA -2.77 RAP 190.22 EC( 2.1853

LNC_ Tlt_l[ L-I _l_q[ _NJ LA? INJ LON_ JNJ R? AS{ |NJ AZM?H _NJ TJM[ i_ CST TIM INJ 2 LAY JNJ 2 LONG

10 57 29 1867.46 "9.92 Z0.99 79.76 1J6.66 11 28 36 1267.5 -6.26 13.92

17 24 3 98)e.91 26016 279._4 92.02 101.23 19 i 24 9238.9 27.43 Z79.91

12 6 _6 1644.97 -|1,70 3.)_ ?9.83 117.7| 12 33 50 1049.D -7.90 336.37

18 37 9D 99)6.S) 28,12 257.9) 92,A5 1D0.57 ZO _D 6 49)6.6 Z�._O 248.97

)Z 47 59 |514.?) -16,11 )_0.87 ?6.Z? IZ0.SA 13 J) 14 914.7 -]1.98 344._5

20 }Z 46 9239._) 33.1_ 235.97 93,45 98.86 22 D 5 4639.6 34.92 226._4

CC_RECII,ONS M|D-_Ot)R.T_ [X[CU?I(5N _(Ci,.'R$Cy C_BI? _[YERMINATION ACCURA(Y

TC_-1.14D6 8Au 1,0995 _,7 5141._ _ )78.8 S_) 87.? SY 2715.4 _ 377.3 SS 637.D

RC3 -.O0_O FAU .D0495 RR? -,3921RRF -.)TOY R?¥ ,9549 {R| -._79_ CRS .8493 [ST -.9975

rC) -.0347 8_P 16780 SG8 5137.7 i23 -.0_59 RJ) -.9549 LSA 7_08.5 _$A 184.2 SS_ _}.4

8C3 1.1406 rAP -291 SGJ 3146.D ${Z 348.3 ?HI 178.)4 ELI 273_,7 £LZ 178.0 ALF J73.D0

LAUNC_ OA?[ HAY 29 19t_A FL|(_.IT TIN( _490 AReIvAL CA;_ CEC 19 J96A

N[L|OCENTRI( (_lql{

RL ISJ.64 LA_ .DO

_P IO7.94 LAP 2.81

RC Z}A.36Z &_ -9.91

PLAN(Y(_[NTR|C {ON|_

C) _3.)83 YHL 9.1)J

_NCH _Z_TH L_H TIN(

90.00 1J 5 6

90.00 17 3_ JZ

)OO, DO |Z 14 4

1OO.00 19 3 99

;lO.OO 12 35 4J

J}O.DO _1 40 4_

OIFFER[NYIAL {(_[CYl(_q$

TO_-3.7S29 TRA 6,3175 ?C) -.9289 8AU 1,0395

• D[ .5911RRa .D149 RC) -.0051 rA_ .OD)38

FD[ -.6914 rR_ 1.3464 rC) -.O))J 8SP 16748

90£ 3.7987 8RA 6.)123 BC3 .9289 rSP -2_7

OJST_N([ 988.09_

_OL _47.86 VL 24.819 ¢AL J6.78 AZL 93._) /,h:A 3J2.87 S._A 115.9_ [_ .4J2Z7 1_

LOP _.99 vP _._99 GAP 24.04 AZP 9_.81 T_L |9_.34 ?RP 105.21 RC& 6_.16 &P_

_P -|.38 ZAL 41.68 2_P 172.03 (Y$ 189.86 ZA( 113.11 [?[ 180,57 ZAC 963._3 [_C

3.83J? vJ 29.382

163.79 v2 35.J07

255._4 {LP 172,19

0L_ -19.84 RAL ZOI.Z_ _0 6568.6 VII 14.._98 PY_ 2.60 VHP J4.690 DP_ -).6_ RAP 192.28 [CC _.3723

L-; TIN( INJ LAY |NJ LONG ;NJ R? A$C INJ AZM?H INJ T_N( PO (S? T}_ INJ Z LA? JNJ 2 L'_5

I_Z. lZ -JD.97 ZZ.)9 83.82 J|6.27 31 36 48 ]302.1 -7.35 }5.78

987_.14 29.70 28].63 96.49 102,31 19 10 4 9271.7 27.14 273.26

J678.39 -lZ,78 9.29 IZ.99 117.25 !Z 42 4 ]0?9.6 -9.03 338.32

9969.9) 27.89 299.88 96.9? ID1.71 2D )8 45 4969.5 ZA.D_ 23].)3

1)49.16 -]7.)_ 312,_4 _0,)_ i19.91 I) 21 )0 949,2 -13.22 346.14

9272.?O 32.7_ 2_8.48 99.1J JOD.30 22 8 4J A672.7 33.#5 229.4|

MI0-COI,_q'$[ [X[C_T]ON AC(UR_{Y L'WI817 D[ T[RM|NATION ACCURACy

_I 3109.9 SG4t 17J.1 SG) _6.3 _Y _67J.? SR _?_.9 $$ 64?.9

RRT -.4392 A_F -.4086 Rr_ .9609 CR_ -._774 CRS ._453 CSY -.9379

3£8 51Z).D R23 -.11071 R13 -.96D9 L$A 2768.J _SA J82.J SSA JD.?

${1 9J|2,0 5&Z 374.9 THA J7_.ZD [L| 2691._ [L2 t76.6 ALF 173.92

2259



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1, 19641

LAUNCH OAT[ NAY Z9 1964 FLIGHT T|H[ 206.00 ARRIVAL CAT[ 0£C ZI 1964

HELIOCENTRIC CO_I{

RL 131.61LAL .O0

RP 107,98 LAP Z.?O

RC Z15,770 GL -9.13

PLANET()CENTR]C C(_MIC

C3 97,O84 VNL 9.8_3

LNCH AZNTff

90.00

90.00

{00.00

100.00

1JO.00

1{0.O0

DJFF[RENT1AL

T0[-3.9358 TRA 6,9446

RO£ .6Z4Z RRA -.OIS9

FO[ -.?IS7 FRA 1,4403

BO[ 3.9849 BRA 6,9448

COL 247.66 VL

LOP 203o8{ vP

GP -{,56 ZAL

DISTANC[ Sg0.785

Z4.577 GAL 16.57 AZL 93.89 HCA 3]6.09 {HA 1J5.77 [CC .433Z6 1_C 3.8884 vl 79.387

36.Zl8 GAP Z3.40 AZP 9Z.80 TAL 151.25 TAP 107.34 RCA 65.61 APO 163.9_ v? 35.095

40,O5 ZAP 171.03 [TS {88.33 ZA( 13Z.81 £?[ 180.53 ZaC 91,52 [TC 255,83 CLP 171.16

DLA -19.55 RAL Z03.O4 RAC 6569.9 V[L 14.779 PYH Z.67 VHP 15.499 CPA -4.57 RAP 194,79 [CC 2._977

LNCH TIM( L-| TJ_i{E {NJ LAT JNJ LONG JNJ RT A$C INJ AZMTH JNJ TIM{ PO CST TIN IN{ 2 LAT{NJ Z LONG

IJ l{ {4 19_9.53 -IZ.08 Z4.?6 87.68 ]15.81 11 {3 33 1339.4 -8._; ]7.90

17 40 16 6{3.76 2S.Z_ 305.61 {00.?Z 103.Z6 I? 50 30 13.8 26.83 297.50

I{ Z0 {6 J?J6.46 -13.9Z ?.44 96.75 {16.?Z l{ 48 35 1116,5 -10.73 .60

{9 {3 53 5599.93 Z?,Z5 Z61.03 J0{.Z4 {0Z.78 Z0 47 13 4999.9 28.74 Z53.54

13 _ e {S63.4# -{6.33 354,95 64.I9 {19.Z4 15 _8 _2 985.5 -14.5Z 348,16

ZO 46 34 3303.69 3Z.36 ZAO.61 lOZ.3Z 101.62 Z? 16 _8 4703.? 33.64 Z31.80

CCI_RECT|ONS NIO-CC_RSE ExECuTION ACCURACY C_BiT 0ETERN|NAT{ON ACCURAC_

TC3 -.7376 BAU .9374 $GT _O?l.Z SGR 363,Z $G3 84.9 ST Z6?5,4 5R 363.0 55 68J,9

RC3 -.0034 FAU .OOZO? RRT -.4666 RRF -.4473 RTF .9667 CRT -.6757 CRS ,8463 CSr -.998Z

FC3 -.O18fl 6SP 16703 SG6 S064.1 RZ$ -.0066 RI5 -.9667 kS4 Z7_5.9 _SA 179,0 SS4 10.l

_C3 .7376 FSP -183 SG| S074,0 SGZ 3_P'0.6 TH4 17_.07 [LJ Z644.T [L_ {74.0 ALF ]73.07

LAUNCH OAr[ NAY Z9 J964 YL|GHr TINE Z08.00 ARRIVAL OATE 0£C 23 J964

H[LI_[NIRIC COH|C

RL 151.84 LAL .00

RP {08.01 LAP Z.S6

RC R17.157 GL o8,$4

PLAN_TOCENTRIC CCINJC

C3 ||3.736 VHL 10.663

LNCN AZMTH LNCH T;141_

90.00 1J 19 51

90.00 $7 46 14

JO0.O0 lZ ZS 6

100.00 {9 Z; 40

110.00 13 7 14

1{0.00 ZO 56 Z

DISTANCE 592.693

LOL Z47.66 VL Z4.$38 G_L Z_.S6 AZL 93.95 HCA 319,3{ {HA J1§.5? ECC .45689 {NC _.95_0 vl Z9.382

L(_ _7,03 VP 36.178 GAP 26.93 AZP 93.00 TAL {SO.3? TAP 109,6Z RCA 6_.77 APO 168.38 v? 35.082

GP -1.53 ZAL 38.39 ZAP 169.94 ETS J67.0Z ZAE 13Z.43 (T[ {80.48 ZAC 91.80 ETC Z55,83 CLP 170.06

DLA -19.4D RAL ZOA.6Z RA0 6370.2 VEL 15.3_Z PTH Z.?4 VHP 16.41? DPA -5.43 RAP {96.Z3 ECC 2.87J8

L-_ TZI_E _NJ LAT JNJ LONG JNJ R? A$C {NJ AZNTH |NJ T_ME PO C{T TIM {NJ 2 LAT{NJ 2 LONG

1978.79 -{3.14 Z?.08 _J.33 |{_.Z6 lJ 48 51 {376.8 -9.73 Z0.16

640,61 Z4.81 ]07.67 104.69 104.10 {? §8 94 40,8 Z6.51 199.4Z

1733.34 -IS.J0 9.73 90.40 1J6.J{ J{ 54 Z? {155,3 -l{.47 Z,SZ

5627.55 26.82 263.97 {05.25 103.72 20 35 28 SDZ?.5 28.44 235.54

J6Z3,34 -19.BO 337.18 87.66 {{8,45 13 34 IT 1025.3 -15.84 350.Z9

533E.30 31.96 242.94 106.64 {OZ.8Z Z? Z4 54 473_.3 33,40 _34.00

NIO-CCURSE [X[CUTION ACCURACY _61T OETERMJNAT|ON ACCURACY

SGT 30Z6.7 SC4_ 3§4.9 563 83.5 ST ZS75.7 SR 353,7 5S 679,1

RRT -.5070 RRF -.4860 RTF .97?0 CRT -.8744 CR$ .8474 C{T -,9985

$G8 3041.Z RZ_ -.0099 R{3 -.9720 L54 Z681.4 N$A 175.1 $S4 9,5

SGJ S03Z.O $GZ 305.7 THA 177,94 ELI Z594.3 EL2 170.4 ALF J?3.|Z

0IFFER[NT|AL C_R[CTI_$

TOE-4.{334 TRA 7,633? TC3 -.$647 6AU .8386

RD( .8_8Z RRA -.OSll RC3 -,OOZ? F4U .ODOS9

FOE -.1433 FRA 1.5498 FC3 -.DO4? 85P 16559

80[ 4.1854 BRA ?.633_ _C3 .5_47 FSP -Z??

LAuNC_ OaT{ N_Y 29 1964 FLIGHT TIN£ Z{0.00 ARRIVAL CAT[ 0[C Z5 t964

HELI O([NTRIC CONIC

RL 131.64 LAL ,00 LOL Z47,66 VL

RP 108.06 LAP Z.45 LOP ZiO.Z5 VP

RC Z18,32Z GL -?,87 GP -],33 2AL

PLANE T(X[NTR{C CONIC

C3 134.130 VHL 1{.58{

_NCH _ZMTH LNCH TIH[

90.00 1l 16 56

90.00 17 56 3

{OO.O0 1_ Z8 2S

100.00 19 Z9 J3

liD.D0 13 11 0

llO.OO Z{ 3 9

OJFF_RENT|AL CC_R_CT_ONS

YOE-4._566 TRA 6,3?66 TC3 -.411_ _AU .7387

ROE .6936 RRA -.0907 RC3 -.OOZ9 FAu-.O0|ZO

FDE -.7786 FRA {,6623 FC3 .O0?? 65P 16501

B0E 4.4{{5 8RA 8.379{ 6C3 .4{19 FSP -Z?_

OJSTANC[ 594.Z20

?4.500 GAL ZZ.?B AZL 94.0Z HCA 3ZZ.SZ SNA J15.39 ECC ,48359

36.14{ GAP 28.?1 AZP 93,Z0 TAL 149.58 TAP 112.10 RCA 59.59

37.36 ZAP 168.75 [TS 185.89 ZkE 151,95 El[ 180.44 ZAC 92.2_

INC 4.0246 vJ 29.382

APO J71.19 VZ 35.069

ETC 253.85 CLP 168.86

0LA -19.19 RAL Z05.96 RAO 6570.4 VEL 15.983 PTH 2,82 VHP 17.463 0P_ -6.23 RAP 198.08 £CC 3.2074

L-| T|I_E |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ T{N£ PO CST TIM IHJ _ LATINJ _ LONG

ZOZO.{Z -J4.4Z Z9.$3 94.?Z 114.63 Jl 5Z 36 1420.1 -10.98 Z2.54

664,46 Z4.4J 309.Z9 I06.37 104,81 18 ? 7 64.5 26.2{ 301.08

1795.89 -16.30 JZ.J4 93.8Z 115.41 12 $8 2l {195.9 -1_,75 5.15

383{.9_ Z6.4_ 163.67 108.93 |04.53 11 3 17 505_,0 18.|5 157.30

|662.43 -Zl.O_ 359.33 91.32 117,38 _3 38 43 IO62.4 -{?.19 352.$2

5356.17 31.56 Z44.64 110.44 103,88 _Z 32 27 4758.2 33.14 235.98

N_0-COUR_[ [xECUTJON ACCuRACy OIRS{T 0ETERN{NATJON ACCuRAC_

SGT 4981.7 $GR _46.5 SG3 8Z,Z ST ZSZS,8 SR 345.4 55 701.0

RRT -.$436 RRF -.$Z$5 RTF .9769 CRT -.8742 CRS .8496 CST -.9987

SGB 4993.8 RZ3 -.01{l R{3 -.9769 LSA 2638.2 MSA {69,9 55A 8.9

SGI 49_3.3 $G2 Z_.| THA J??.SZ ELl Z543.? [LZ 165.6 ALF 173.19

LAUNCH OAT[ MAY 29 1964 FLI_,tT TIM( 2{2.00 ARRIVAL OAT[ OEC _? 1964

H_L{OCENTRJC CONIC

RL 151.84 LAL .00

RP JOS.JO LAP Z.3I

RC 119.863 GL -7.21

PLAN_TOC[NTR|C CONIC

C3 159.3J3 VHL {Z.6ZZ

LNCN AZH_H LNCH TII41[

90.00 {{ ZO Z3

eo.00 18 3 _J

{00.00 lZ 30 {0

{00.00 19 38 34

1{0.00 15 13 Z{

1|0.00 Zl 9 33

OIFF£R[NT|AL CORR[CTION8

TOE-4.6057 TRA 9,1914 TC3 -.Z163 8AU ._890

RO[ .?303 RRA -.|3S3 RC3 -.O037 F4U-.0033|

_OE -.8136 FRA 1.7930 re3 ,0180 BSP 16421

60[ 4.663Z BRA 9.1914 8C3 .Z765 FSP -Z?O

0JSTANCE 594.flSZ

LOL 147.66 VL 24,466 GAL 13.18 AZL 94.1| HCA 325.73 SN_ {IS,Z? [CC .51383 INC 4.1065 V! Zg.38Z

LOP Z{3.46 YP 36,J03 GAP 30.74 AZP 93.40 TAL {49,07 TAP {14,80 RCA 56.0Z APO J74.43 V2 35.056

GP -|.S_ ZAL 36.36 ZAP {67.43 _TS 164.90 ZAE 131.35 ETE |80.39 ZAC 9_.66 ETC 255.89 CLP |67.5_

OLA -16,90 RAL Z07.lZ RAO 6370.7 V[L 16.75Z PTN Z.�O VNP 18.663 CPA -6.99 RAP 199,83 £CC 3.6219

L-| TIN( |NJ LAT JNJ LONG _NJ RT ASC |NJ AZMTH ]NJ TIM( F_ CST T|N _NJ _ LAT{NJ _ LONG

Z083,09 -{S,63 32.|1 97.63 {J3.9Z IJ 54 46 J465.J -JZ,26 25.05

664.3_ 24.06 310.64 111.71 103,40 18 15 5 84,5 25.94 302,48

1837.6_ -17.91 14.67 96.96 JI4.6Z 15 0 48 {Z37.9 -14.04 ?.60

3871.61 Z6,0S Z67.{| {12.31 105.Z0 Z{ 11 7 507Z.8 ??,8_ 258.?9

1702.56 -ZZ,Z9 |.9? g4.SZ 116.6{ 15 41 44 110_.6 -18.54 554.85

5380.66 31.{? Z46.50 113.88 {04,79 27 p9 33 _780.9 3Z.89 137.?0

N]0-COUR{E Ix(CuT|ON ACCURACY CWSJT 0(TERMINATION ACCURACY

SGT 4930,2 SGR 33?,9 SG3 81.0 sr Z474.? SR 332.J 53 ?Z?.?

RRT -._840 RRF -.5650 RTF ,9613 CRT -.8749 CRS .85_5 CST -.9989

SG6 494{.8 RZ3 -,01_1 R13 -.981Z LSA 2595.1 _$A 163,8 $$A B,3

SGI 4934,Z SG2 ??4,] THA 177.70 EL| 749J.3 EL? J59,? ALF 173.Z8

ZZ60



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19641

LAUNCH DATE MAY Z9 1964 FLIGHT TIME Z14.00 ARRIVAL OAT[ 0[C Z9 1964

HELIOCENTRIC C(_liC 01STANCE 593,610

RL 151.64 LAL .00 LO_ 247.66 VL Z4.436 GAL ZS,10 AZL 94,Zl HCA )Z8.94 SNA 115.07 [CC .54812 INC 4.2074 VI Z9.382

RP 108.14 LAP Z,|? LOP Z]6.67 VP 36.071 GAP 33.08 AZP 93.61 TAL I48.86 TAP 117.79 RCA 5Z.G0 APO 179.15 VZ 36.043

RC ZZI.186 GL -$,38 GP -I.50 ZAL 3§.6J ZAP 166.00 [T$ |84.02 ZA[ 130.60 [TE 180.34 ZAC 93.04 ETC 255.93 CLP 166.08

PL4NETO_ENTRIC CONIC

C3 I90.686 VHL |).809 DLA -18,54 RAL Z08.01RAO 6571.0 V[L 17.664 PTH Z.98 VHP 20°046 DPA -?.68 R4P 201.45 ECC 4.138Z

LNCH AZNTH LNCH TIM( L-I TIM( |NJ LAT INJ LONG ]NJ RT A$C INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 11ZO 4 Z|07.ST -16.84 34.82 100.66 113.l! I1 55 12 I507.6 -13.56 27.6?

90,00 I8 11 4 699.88 23.78 311,69 114.68 IC)5.83 |8 ZZ 44 99.9 Z5,72 503.56

100.00 IZ 30 13 188I.|4 -18.72 17.3Z 99.8I 1:3.74 13 I 36 1281.1 -15.35 10.14

100.00 19 43 35 5689.59 25.75 268.26 113.30 I{}5.74 Zl 18 25 5089.6 27.66 239.96

110.OO 15 14 10 IT43.53 -25,52 4.$Z 9T.44 115.55 13 43 15 IJ43.5 -19.88 357.2T

110.00 21 16 10 5399.96 30.83 247.89 116.91 105.54 ZZ 46 I0 4800,0 )2.66 239.14

DIFFERENTIAL CCMeECTIONS NI0-CC_eSE [XECUT|ON ACCueACY (_RSJT DE TERMINATION ACCURACY

70E-4,8952 TEA10.0792 TC] -.1574 8AU ,4014 SGT 4873.7 SGR )29,3 SG3 79.8 ST 2420.7 $R 319,B $S 760.2

RDC .7666 ReA -.1852 RC3 -.(}050 FAU-.00592 RRT o.6Z17 RRlr -.6040 eTF .9851 CRT -.8765 CR$ .8561CST -.9991

FOE -.8614 FRA 1.9401 FC3 .0269 86P 16315 SG8 4984.8 ez3 -.0l_ R13 -.9851 LS4 255Z.5 NSA 156.9 SSA T.8

80( 4.9453 BRAIO.0809 eL3 .1573 FSP -Z66 $GI 4878.0 SGZ 257.7 THA I77.59 ELI Z436.9 EL2 153.0 ALF 173.37

LAUNCH DATE NAY 29 1964 FLIGHT TIN( 216.O0 ARRIVAL OAT£ DEC 31 1964

HELIOCENTe]C CONIC

eL 13J.64 LAL .DO

RP I09.16 LAP 2.02

RC Z22.483 GL -3.93

PLAN[T(XENTeIC CONIC

C3 Z30.141 YHL 15.170

LN_H AZNTH LNCH TIl.q[

90.00 J1 17 flO

90.00 18 18 I|

I00.00 IZ 28 27

I00.00 19 )0 15

|10.00 13 13 13

110,00 Zl Z| 37

LOt. 247.66 VL

LOP 219.87 VP

GP -1.48 ZAL

DISTANCE fl9I,DZ7

24.411 GAL 31.32 AZL 94.33 HCA 332.15 )HA 114.95 ECC .58702

36.041 GAP 35.81AZP 93.83 TAL I49,00 TAP 121.14 RCA 47.47

35.13 ZAP 164.37 _TS 183.23 74F I79.67 ETF le0.28 ZAC 93.)8

OLA -18.09 eAL Z08.62 RAO 6371.3 V_L 18.?47 PTH 3.06 VHP 21,630 CP4 -8.30

L-I T|H_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO C$T TIN

2153.49 -J8,04 37,65 I03.I2 IIZ.ZO Jl 3) d4 1533.3

710.58 25.37 312.41 |17.23 106,16 18 30 I 110.6

1925.63 -19.91 213.08 102.31 112.77 13 0 33 1325.6

5701.78 29.52 269.09 117.85 106.12 21 25 17 5101.7

1783.28 -24.72 7.17 100.04 114,40 13 43 0 1183.)

3414.83 _O.56 248.96 119.50 106.12 22 32 II 4814.8

DIFFERENTIAL CC_RECTION$

r0(-_.1969 rRA|I.0506 re3 -.O531 gAU .1646

ROE .8088 RRA -.2407 RC3 -.0067 FAU-.O0925

F0£ -.9149 FRA 2.1069 FC5 .0348 BSP 16|05

80[ ).2393 6R4J].0332 8C3 .053) FSP -26J

NIO-COURS£ EXECUTION ACCuRACy

SGT 4812.I SGR 3_.8 SG3 Tg.8

ReT -.6_4 eRF -.6421 8TF .9884

SG8 4822.7 R23 -.01_ R13 -.9884

$GJ 4_16.7 SG2 Z4].2 THA I?7.4_

[NC 4.3264 V| 29.362

APO 102.43 V2 )3.029

£TC 253.99 CLP 164.44

RAP 202.9I ECC 4.787)

INJ 2 LAT INJ 2 LONG

-14.87 30..1

23.57 )04.31

-16.66 12.80

27.44 260.64

-21.22 )39.77

32.46 240.26

ORBIT CETERNINATION ACCURACY

ST 2365.8 $R 306.g $$ v99.0

CRT -.87B8 CRS .860) CST -.999)

LSA 2309.3 NSA 149.3 SSA T.2

EL1 2379.2 EL2 143.5 ALF J73.47

LAUNCH DATE MAY 29 1964

HELIOCENTRIC CONIC

RL 131.64 L4L .00

RP 108,23 LAP 1.86

RC 223.798 GL -5.34

PLAN(TOCENTRIC CONIC

C3 260.200 VHL 16.739

C_C_ AZNTM LNCH fiNE

90.00 II 13 26

90.00 18 24 96

I00,00 12 24 34

100.00 19 56 29

110.00 13 10 23

110.00 21 27 9

FLIGHT TINI[ 218.00 ARRIVAL C4TE JAN 2 196_

LOL 247.66 VL

LOP 223.07 VP

GP -1.47 ZAL

0JSTANCE 586.326

24.391 GAL 33.03 AZL 94.47 HCA 535.35 SNA 114.85 ECC .G3104

36.013 GAP 39.01 AZP 94.0? TAL 149.38 TAP 124.93 RCA 42.)8

)4.96 ZAP 162.52 ETS 192.31 ZAE IZ8,52 ETE 180.23 Z4C 9).66

INC 4.4T36 Vl 29.382

APO 187.)3 V2 3S.016

ETC 256.04 CLP 162.$8

OLA -17.54 RAL 206.9Z RA0 6371.6 VEL 20.038 PTH 3.14 VHP 23.517 0PA -8.82

L-I TINE INJ LAT |NJ LONG INJ RT A$C JNJ AZNTH INJ TIN1[ PC) C$T TIN

2200.95 -19.24 40.62 |05,19 111.19 11 50 7 1601.0

713.74 23.48 312.76 119.Z9 106.)0 18 36 52 ll).T

1971.43 -2].09 22.97 104.41 1|].69 12 57 25 1371.4

5706.54 25.39 269.36 119.91 I06.33 21 31 38 3108.5

I827.86 -2fl.89 9.93 102.26 113.14 13 40 51 1227.9

5424,87 _0.37 249.6? 121.36 I06.31 2Z 57 34 48Z4.9

RAP 204.16 [CC $.61JA

INJ 2 L4T JNJ Z LONG

-16.19 33.2?

2_.49 )04.66

-17.96 15,58

27,38 261.33

-22.)) 2.38

)2.)3 241.0]

OIrr£R£NrIAL CORReCtiONS

TOE-).3929 TRA12.0999 TC3 .0359 B4u .1380

ROE .8_17 RRA -.3014 RC3 -.0086 FAU-.01349

FOE -.9789 FR4 2.2944 FC3 .0417 _$P I5974

B0E _.6178 BR412.1036 8C3 .0368 FSP -239

_lo-couRs£ ExEcutiON 4CCURACY OR6ir OErER_l_4rlo_ ACCURACr

SGT 4742.7 SGR 312.3 $G3 77.8 ST 2304.5 SR 293,) 5$ 846.0

ReT -.6937 RRF -.6789 RTF .9912 CRT -.8823 CRS ,6653 CST -.9994

SG_ 4753,0 R23 -.0143 R13 -.9911 LSA 2466.3 NSA 141.0 SSA 6,?

$G| 4747.7 $G2 2Z4.? THA |77.38 ELI Z319.0 EL2 1)7.2 ALF 173.57

LAUNCH DATE NAY 29 1964 FLIGHT TIME 2_,00 ARRIV4L CATE JAN 4 1965

HCLIOCENTRIC CONIC

RL 191.64 LAL .00 LOL 247.66 VL

RP 108.27 L4P 1.70 LOP _6.27 VP

RC 225.011 GL -4.74 GP -1.44 ZAL

PLANI[TO(ENTRIC CONIC

C) 344,224 VHL I8.333

LNCH AZNTM LNCH T_N_

90.00 11 6 33

90.00 18 31 16

IDO,00 lZ IB I?

lO0.O0 20 2 14

I10.00 13 _ 18

II0.00 21 31 42

DIFFERENTIAL CORRECTION6

T0[-9.9495 TRAI).ZZ$Z TC3 .Ill0 84U .5133

ROE .8979 RR4 -.3666 RC3 -,0106 FAu-.OI�OZ

F0[-I.0543 ¥R4 2.5053 re3 .0478 85P I3796

BOE 6.0168 8eA13.Z303 BC3 .1113 FSP -Z37

OISTANCE _78.912

24.378 GAL 39.32 4ZL 94.66 HCA 338.55 SNA 114.79 ECC .68062 INC 4.6615 Vl 29.3_2

33.993 GAP 42.78 AZP 94._4 TAL J50.72 TAP 129.27 RCA 36.6? APO 192.91 v2 )).DO)

35.19 ZAP 160.41 ETS 181.86 ZAE I27.10 [TE 180.16 ZAC 93.92 ETC 256.09 CLP ]60.46

0LA -16.97 eAL Z08._5 eAO 6371.9 VEL ZI.576 PTH 3,22 VHP 25.699 0PA -9.22 RAP Z05.17 [CC 6.6651

L-; TIldE [NJ LAT INJ LONG |NJ RT A$C INJ AZHTH INJ TIME PO CST TIN JNJ 2 LAT INJ 2 L_NG

2250.20 -Z_.42 43.75 106.80 110.06 IJ 44 ) J650.2 -17.30 )6.29

T14.57 ZS.30 3|2.68 120,79 |06°2? 18 43 11 114,6 25._1 )04._8

ZOJS.?7 -ZZ.Z5 _6,O1 J06.07 J]0,49 JZ 3J 5_ J4J8.8 -19,26 J_.49

5?09,2? 23.38 269.61 |21.40 J06.35 21 3T 23 5109.3 Z?.37 261.)_

1871.47 -27.02 12.81 104.04 111.78 13 36 29 IZ?J.5 -Z3.B2 5.1J

3429.33 _.28 249.99 IZ3.04 106.68 Z3 2 Jl 4829,) 32.26 241.3a

MI0-COUeSE E X[CUTION ACCURACY CRBIT OETERNJNATION ACCURACY

SGT 4664.8 $GR 303.9 $G3 76.9 ST 2239.5 SR 2?9.4 SS 90].6

RRT -.7268 RRF -.?I)A RTF .9934 CRT -.8864 CR$ .B?I) CST -.9995

$08 4674.7 R23 -,0146 RJ3 -.9934 L$A _A26.6 NSA J32,A $$A 6,1

SGI 4670.1 SG2 208.5 THA I77,28 ELI 2233.2 ELZ ]28.6 ALF ]73.67

2261



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19643

LAUNCH DArE NAY 30 1964 FLIGHT T|l_ 70.00 ARRIVAL DAtE AUG 8 1964

HELIOCENTRIC CONIC

RL 151.66 LAL .DO

RP IDS.BI LAP -3.59

RC R0.91Z GL -1O.Z5

PLAM(TOCENTRIC CCNIC

C3 9Z,Zll VHL 9.606

LNCM 4ZNYH LNCH TZNq[ L-| TIN_ ZNJ LAT

90.00 ZZ 6 55 Z977.61 -Z6.I0

90.00 13 |a Z| 4841.46 19,|5

IOO.DO 13 34 31 2695.08 -29°?4

IDO,00 14 33 Z6 4399.Z4 Z0.68

IIO.DO l O SO Z43?.Z6 -_4.15

lIO.O0 15 ZT 3Z 44Z9.80 Z4.?}

DIFFERENTIAL CCMR[CTJCNS

roe -.1394 TRR-I.091_4 TC3 -.IZ4D 8AU .1661

RO( -.6OSO RRA .0763 RC3 .OSZ? FAU .10463

FOE -.9243 FRA-I.3513 FC3 -.9t116 8SP |455

aO£ .6607 MA I.Dg_OBC3 .|347 FSP -541

0;6TANC[ ZlS.gZ?

LOt. ZA|.6Z YL 50.041 GAL -|?.?l AZL 95.4Z HCA 97.65 SNA 156.63 [CC .30576 INC 3.4Z48 VI 19.377

LOP 346.Z8 vP 39.900 GAP -I.03 AZP 89.54 TAL Z57.9§ TAP 355.61 RCA 108.74 4PO ZD4.SZ VZ $4.827

GP 3°6| ZAL |68°85 ZJP 83.49 ITS Z.97 ZAE |67.39 ETE I37.41 ZAC 80.69 EYC 175.46 CLP -63.46

0LA 1Z.24 RAL ?3.)8 RAO 6569.8 VEL 14.616 PTN 2.65 VHP 5.109 0PA Z?.Z| RAP 61.66 [CC Z.5187

|NJ L(_G |NJ RT A$C IN| AZNTH IN| TIN[ PO C$T tin IN| Z LAT |NJ Z LONG

94.80 311.42 86.51 ZZ 56 32 Z377.6 _ -28.31 86.14

Z09.55 517.16 68.73 14 39 5 4241.5 16.09 ?0?.0J

74.13 527.53 86.85 Z4 19 Z6 2095.J -Z9.86 65.33

190.90 316,61 67.91 16 50 5 3999.Z 17.50 183.54

54.78 317.75 88.31 I 4I Z? 183?.3 -34.D0 45.53

176.16 314.72 65.6Z 16 41 21 38Z9.8 ZJ.Z3 168.76

N|0-COUR_M[ EK[CUTION ACCURACY C_'SIT O[TERHINAfION ACCURACY

SGT ?14.5 $GR 377.? SG3 184.1 S7 246.5 SR 361.2 SS ?67.9

RR; -.0136 RRI r -.0376 RTF .6993 CRT .3475 CRS -.6911CST -.8611

SG8 aJY.O R23 .0245 R|3 -.6997 LSA 474.0 NSA 194.7 SSA 17.9

6G1 724.5 8GZ 577.6 THA I79.44 EL| 394.5 EL2 188.9 ALF 62.79

LAUNCH OATE MAY 30 1964 FL|G_T 7114[ ?Z.D0 ARRIVAL DATE AUG |O 1964

H[LIO(:[NTRIC COliC

RL 151.86 LAL .DO

RP 108.79 LAP -$.39

RC 83.1?9 GL -10.45

PLAI_TO_ENTRIC C(_4|C

C3 _D.OI4 VHL 9.489

LNCH AZNTN LNCH TIM( L-| TIM( |NJ LA?

90.00 ZZ 9 33 Z981.14 -18.|4

94_.00 13 18 18 484|o_11 19.l$

IOO.00 23 37 4 Z_84.5Z -29.78

100.00 14 33 19 4598.84 Z0.67

liD.D0 | 3 l0 Z42f.39 -34.16

110.00 15 _? 48 44Z1.?_ Z4.?0

OIFFE/ENT|AL CC_RECTION8

TO£ -.17|8 TlA-1.1696 7C3 -.ISB? BAU ._13

ROE -.5939 RRA .0686 RC3 .0329 FAU .|0716

FOE -.9500 FRA-1.$654 FC3-1.0306 6SP 173Z

GO{ .6531 8RA 1.1716 8C3 .|t?3 riP -$61

OISTANC[ 22Z°252

LOt. 24J.61 VL Z9.971 GAL -lY.SJ AZL 93.45 1_8 |DO.B? SNA 155.8| [CC .30187 |N( 3.4508 v! 19.377

LOP 349.48 VP _.83| GAP -.46 AZP 89.35 TAL 25?.3| TAP 358.|4 RCA J08.?? APO 202.84 VZ 34._35

GP 3.69 ZAL |(_8.35 2AP _.26 EYS 3.28 ZAE |65.03 IT[ 145.9| ZAC 8|.05 ETC 273.82 CLP -88.Z5

0LA 12.08 RAL 73.?1RAO 6569.8 VEL 14.538 PTH 2.64 VHP 5.027 DPA ZT.|D RAP 79.88 ECC Z.4814

|NJ LONG JNJ RY ASC |NJ AZNTH |NJ TII41[ PO CST TIN IN| Z LAT IN| Z LONG

94.01 317.14 86.71 ZZ 59 O 1366.? -28.50 85.35

ZO9.35 317.24 68.73 14 38 59 424|.4 16.09 ZOZ.OI

?3.35 317.54 87.Z6 24 21 48 Z084.5 -Z9.84 6,.55

190.67 316.59 6?.91 15 5D ? 5998.8 |?.49 183.52

54.DO 327.5Z 88.?? I 45 57 |827.4 -33.96 44.77

178.09 314,7_ 65.58 16 41 36 3828.7 21.20 166.69

N|0-COURSE EXECUTION ACCURACY _817 0ETERNINATION ACCURACY

SGT 799.6 SGR 374.8 SG3 190.6 S7 272.0 SR 3_8.9 SS 2?3.5

RR7 -.DO65 RRF -.0316 RTr .?32? CRT .5745 CRS -.8954 CST -.87Z9

SGB 883.1 RZ5 .0255 R13 -.73Z7 LSA 487.0 NSA ZOO.4 SSA 18.0

SG| 799.6 SG2 574.8 THA 179.78 [LJ 404.? [L2 197.4 ALF _8.D3

LAUNCH OAT[ NAY 30 1964 FLIGHT ?|HE 74.00 ARRIVAL CAT| AUG lZ 1964

HELZO([HTR|C CONIC

RL 151.68 LAL .DO

RP 108.76 LAP -5.3?

RC 85.458 GL -|0.65

PLAM(TOC[NTR|C C(_|C

C3 87.?SLO VNL 9.37D

LNCH AZHTH Lk_H TXM[

90.00 Z2 IZ Z2

90.00 13 IS Z6

100.00 23 39 47

IO0.O0 |4 33 45

liD.DO I 3 40

110.00 18 Z8 14

0|STANCE Z28.520

LOL Z48.62 VL 19.893 GAL -17.30 AZL 93.46 HCA 105.99 SNA 154.94 [CC .298D5 INC 3.4775 Vl Z9.377

LOP 352.64 VP 39.799 GAP .15 AZP 89.16 TAL 156.58 TAP .58 RCA 108.76 APO ZOI.IZ ¥Z 34.843

GP 3.78 ZAL 168.02 ZAP 92._8 ITS 5.59 ZAE 162.55 [76 151.90 ZAC 81.19 CTC Z76.I5 CLP -9Z.89

OLA 11.91 RAL ?4.09 RAO 6fl69.? VEL I4.462 PTH Z.63 VHP 4.972 DPA 26.99 RAP 78.Z4 ECC Z.4448

L-I TIM( IN| LAY IN| LONG IN| RE A$C IN| AZNTH IN| TIME PO CST TIN ZNJ Z LAT IHJ Z LONG

1955.81 -18.18 93.Z| 527.1| 87.11 23 l 38 2355.6 -28.Z8 84.55

4941.19 19.|4 Z09.35 317.26 68.?3 14 39 ? 4241.2 16.08 ?DZ.DO

1675.91 -29.81 ?Z.56 317.19 8?.67 24 Zl 2I Z073.9 -Z9.8! 63.76

4398.33 20.66 190.84 516.62 67.90 15 S0 Zl 3998.3 17.48 183.49

Z417.46 -54.18 53.13 527.55 89.Z5 1 45 58 181?.5 -33.90 43.99

44Z7.55 24.67 |76.0l 5|4.75 65.55 16 42 2 382?.5 21.16 |68.62

O|FF?R[NTIAL C(_RI_[CTJON8

TOE -.3050 7RA-I.145Z 7C3 -.1953 BAU .2375

ROE -.5814 RRA .OI_JZ RC3 .05Z8 FAU .108_

FOE -.9687 FRA-1.3669 FC3-I.0?Z9 86P 20ZA

80[ .6566 BRA 1.2467 8C$ .1013 FSP -580

N[0-COURSE EXI[CuTION ACCURACY OIRSIT DETERMINAT|ON ACCURACY

SGY 880.0 SC_q 371.0 565 195.6 ST Z99.0 SR 555.? SS 278.4

RRT .E)026 RRF -.0242 RTF .7587 CRT .5983 CRS -.9000 CST -.8821

$Ge 955.0 R25 -.0266 R15 .7587 LS4 501.1NSA ZOfl.Z SSA 18.1

SGI 880,0 SGZ 511.0 THA .08 ELI 417.5 CL2 ZO4.? ALF 53.13

LAUNCH 0ATE NAY 30 1964 FL|GHT T|l_ ?6.00 ARRIVAL DATE AUG ]4 1964

HELIOCENTRIC CONIC

RL |5|.68 LAL .00

RP 108.73 LAP -3,35

RC 87.749 GL -10.85

PLAM(TOC[NTR|C C(_NJC

C3 85.600 VHL 9.151

LHCH AZHTH LN(:ff TIM[

90.00 Z? 25 Zl

_0,00 J3 |8 44

100.00 Z5 42 40

I00.00 14 34 8

110.00 I 8 Zl

]I0.OO 15 18 51

OIFF[R[NTIAL CC_R[CTION8

TO[ -.3388 TRA-I.3ZZ8 TC5 -.2337 8AU ,2741

RD[ -.567_ RRA .0510 RC3 .0514 FAU .10985

FOE -,9814 FRA-1.3578 FC3-1.|090 86P 2518

BO£ .6610 8R4 1.3Z38 8C3 .2395 FSP -_99

DISTANCE Z34.758

L(3L 246.6E VL Z9.BO8 GAL -17.09 AZL 95.50 HCA 107.1 ? SHA 154.03 £CC .29430 INC 3.5046 vl 29.3??

LOP $_5.81 VP _.743 GAP .67 AZP 88.96 7AL 255.77 TAP Z.94 RCA 108.?0 APO 199.36 v? 34.852

GP 3.98 ZAL 16?.66 ZAP 91.33 ITS 3.90 ZAE 160.02 ETE 156.ZZ ZAC 91.34 ETC 776.4d CLP -97.35

0LA 11.?6 RAL 74.49 RAO 6569.? VEL 14.386 PTH 2.6I VHP 4.939 0PA 26.88 RAP ?6.80 CCC ?.4088

L-| TIM( JNJ LAT |NJ LCNG IN| RT A$C |NJ AZHTH [NJ TIN[ PC' CST TIN IN| Z LAT IN| Z LONG

1944.78 -ZS.ZZ 91.41 5Z7,00 $7.5I 23 4 26 Z544.8 -28.26 83,74

4840.92 19.14 Z09.32 311.31 68.72 14 39 25 4Z40.9 16.08 20J,98

1663.18 -19.84 ?l.?? 32?.07 P8.09 24 27 3 Z063.2 -?9.?8 6?.96

459?.75 Z0.64 190.80 516.67 6?.89 15 50 44 _997.8 J7.46 183.45

1407.40 -34.|8 51o44 32?.|? 89.69 I 48 78 1807.4 -33.85 43.71

4416._0 14,63 JT5,95 314.81 65.52 16 42 37 3826.5 Z].JZ 168.55

N|0-COUR_[ EXI[CUT|ON ACCURACY EW81_ C[TCRNINATION ACCURACY

$GT 965.0 $GR 366.0 SG3 199,3 SY 527,4 SR 35J .6 SS 282.9

RRT .0136 RRF -.0155 RTF .7790 CRT .6191 CR$ -.9049 CST -.8890

SG8 1032.1 RZ3 -.0279 R15 .7?90 L$A 5]6.6 NS_ Z09.1 $SA 18.1

SGt 965.0 $GZ 366.0 THA ,54 ELI 4_?.6 6L_ ?09.0 ALF 48.?9

ZZ6Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1 1964;

LAUNCH 0ATE NAY }O 1964 FLIGHT TIN_. 76.00 ARRIVAL 0AlE AUG 16 1964

HELIOCENTRIC CONIC

RL 151,86 LAL .00

Re 108.70 LAP -5.}!

RC 90.049 GL -11.06

PLANE TO_[NTiJC C(_IC

C_ 83,456 VHL 9.134

LNCH AZMTH LNCH YIPq[

90.00 ZZ 18 )l

90.00 13 19 9

IDO,OO ?3 AS 4A

IO0.O0 II 3A )8

I10.00 | 11 IZ

110.00 15 29 55

01STANCE Z40.9A$

LOL Z48.62 VL 29.TI9 GAL -16.89 AZL 9).53 HCA

LOP 559.99 VP 39.68) GAP 1.17 AZP 86.77 TAL

GP 3.9) ZAL 167,77 ZAP 101.$9 [TS 4.ZI ZA(

110.34 SNA 153.09 ECC .29063 INC 3.53Z8 vl Zg.37T

_54.69 TAP 5.ZZ RCA 106.60 APO 19T.59 vZ 34.86Z

IS7.53 Er[ 159.43 ZAC 81.A7 ETC Z76.66 CLP-10I.AE

OLA 11.60 RAL ?4.94 RA0 6569.6 ¥EL 14.310 PTH 2.60 VHP 4.926 DPA 26.79 RAP ?5.58 ECC E.SY9Z

L-| Tll_ INJ LAT JNJ LONG INJ RT A$C INJ AZNTH |NJ TIN[ PO CST TIN |NJ Z LAT |NJ Z LONG

2955,$1 -28.25 91.58 526.9) 8?.92 Z5 ? Z5 2))5.5 -Z8.24 82.9Z

4840.65 19.I$ Z09._0 J|?,40 68,?| I4 )9 SO 4?40.6 16.07 Z01.96

265Z,73 -29.66 T0.�S 326,99 68.52 Zl ?9 57 2052,2 -29.75 62.15

4597.16 Z0.63 190.76 31G.77 6?.87 15 51 ]5 3997.Z 17.A3 lB3,4Z

2397.15 -34.18 51.64 3Z?.04 90,17 I 5| 9 1797,1 -33.76 iZ.42

442S.03 24.00 175.85 314.91 65,46 16 43 Z0 38Z5.0 Zl.OB 168.47

DZFF[RENTIAL CORREC?JONS

TOE -.5729 TRA-I.4018 TC3 -.2736 8AU .)106

ROE -.55Z5 RRA .0412 RC5 .0518 FAU .10963

FOE -,9668 FRA-I.3369 FC3-1,1376 BSP 264Z

60{ .6664 eRA i.40?4 eC3 .2785 FSP -611

LAUNCH 0ATE NAY 30 1964

HELIOCENTRIC CONIC

NID-COUR_ EXECUTION ACCURACy ORB1 r DETERNINA YJON ACCURACY

$GT 1053.? SGR 360.1 SG) ?01.4 ST 357.0 SR 346.6 S) 286.5

RRT ,0?66 RRF -.DO5? RTf .7947 CRT .6573 CRS -.9098 CST -.8944

$68 1113.5 R23 ".0_96 RI3 .?946 LSA 533.Z NSA 711.9 SSA 18.Z

SGI 1053,7 SGZ 359.9 TNA .39 ELI 450,5 EL? ?II.Y ALF 45.66

FLIGHT I" 114_ 80.00

OISTANCE 247.09I

ARRIVAL OAI[ AUG 18 1964

RL J51.66 LAL .IX) LOL 748.6Z VL Z9,627 GAL -16,641AZL 93.58 t'_A

R? 106,67 LAP -3.?? LOP 2.1a V? 39.62_ GAP ].65 AZP _._8 TAL

RC 92.357 GL -|1.28 GP 4.01ZAL 166,84 ZAP 10_.64 [TS 4,_3 ZA[

PLAN(T(XENTRIC CONIC

C3 81.794 VHL g.Ol60LA II,43 RAL ?5.43 RAO 6669.6 V£L 14.?36 PTH

LNCH AZMYH LNCN TINt L-| 7iN( [NJ LAT

_hO,O0 22 21 55 7921.93 -Z8.27

• O.00 13 19 41 4840,41 19.1Z

I00,00 Z) 49 0 ?640.98 -29.88

IO0,O0 J4 3S J6 4596.59 21_,61

llO.OO 1 IA 14 2386.57 -34.18

]10.00 15 _0 27 4423.77 24.56

O|FFER[NTIAL CCMR[CIIONS

TO[ -.4067 TRA-I,48|O TC3 -.3|47 BAU ,3464

ROE -,5558 RRA ,0_08 RC3 .050B FAU .I0874

rOE -.981) rRA-l.3033 FC)-I.1380 8SP 2955

gOE ,87Z? 8RA 1,4814 8C) .]198 rSP -611

113.57 _A ISZ.13 [CC .78702 |NC ).5625 vl 29.377

Z_3,9| TAP 7,45 RCA 108,47 APO l�_.e0 VZ 54.87Z

155.14 [T[ 161.67 ZAC _1,60 [TC ?7_.87 CLP-I05.6_

Z.39 VNP 4.9310PA Z6,?Z RAP ?4.59 £CC Z,55T9

INJ LONG INJ RT ASC INJ AZNTH INJ TIN? PO CST TIN JNJ Z LAT INJ Z LONG

_.74 32G.87 88.55 Z_ 10 35 2321.9 -28,Z0 82,07

709,29 317,_Z 68.71 14 40 2? 4Z40,4 16.O6 201.95

_.1? $26.9Z g8,96 ?4 )3 I Z041.0 -Z9,?0 61.52

I90.73 3|6,89 67,86 I5 SI S? 3996.6 I7,4J 183.38

50.82 326.93 90.66 1 54 0 1786,6 -3),71 41.60

175.77 315.04 65,44 16 44 11 58Z3.8 21.04 166.59

NIO-C_XJR$[ EXECUTION ACCURACV ORBIT D[TERNINATION ACCURACY

SGT 1144.9 SGR 333.Z $63 ?02,0 Sr 387.4 SR )40.6 S) 288.0

RRT ,0416 RRF .0049 RTF .a06Z CRT ,6536 CRS -.9149 CST -,8985

SGB ]I�B.I R?) -,0321RI3 ,8061 LSA $50.5 NSA 213,6 SSA 18.2

SGI ]145.0 SG_ 3S2,8 THA .81 ELI 470,0 EL? 212.4 ALF 39.41

LAUNCH DATE NAY 30 1964 rLIGHY T[NI[ 8Z.00 ARRIVAL CAT[ AUG ZO |964

N[LIOC[NTRIC CONIC

RL 1)1.66 LAL .00

RP 108.64 LAP -).ZI

iC 94.670 Gb -11,5|

PLAN_TOACENYR]C CONIC

C3 79.170 VHL 8.898

LNCH _ZNTH LNCH TJNE

90.00 ZE 25 26

90.00 13 ZO 18

100.00 23 52 27

100.00 14 35 59

110,00 1 I1 27

110,00 15 31 Z4

DISTANCE 25_.199

LOt. 248.6_ VL 29.53Z GAL -16,47 AZL 93,59 HCA

LOP 5.56 VP 39.563 GAP Z.II AZP 88.38 TAL

GP 4.09 ZAL 166.)9 Z_P 109.4_ ErS 4,85 ZA£

116,70 )HA 151.16 [CC .28349 [NC 5.5952 v] Z�.SYY

252.89 TAP 9.58 RCA 108.30 APO 194.01 VZ 34.88Z

I_?.88 IrE I63,76 ZAC _I.?) [7C 777.01CLP-109._

OLA II.ZS RAL 7_.95 RAO 6569,5 VEL 14.160

L-I TEN( INJ LAT INJ LONG INJ RT ASC

2909.96 -29.29 89.86 )26.84

4840.Z? 19.12 ?09,28 317.66

2629.55 -29.89 69.25 326.17

459G,11 ?0,60 190.70 $17.04

2375.6? -34,17 49,96 $26.84

447?,5P 24,_$ 1?5,69 315.?0

PTH Z.38 VHP 4.949 0PA 26,69 RAP ?5.85 [CC Z.5029

INJ AZNTH JNJ TI_ PO CST TIN INJ 2 LAT ]NJ Z LONG

98.78 25 13 56 25|0°0 -Z8.16 81.ZD

68.71 14 40 59 4740,) 16.06 201.94

99.4Z Z4 36 16 2029.4 -29.65 60.46

67.85 15 52 35 3996.I lY.AZ 185.55

91.16 ] 57 2 1775.7 °55.65 _.Y6

6_,4| 16 45 ? 38_.6 _l.O0 168.32

Di_FERENT]AL CC_qR[CTJONS

TOE -.4404 TRA-|.SGO6 TC) -,3571 8AU .3616

ROE -.5179 RRA .OZO| RC3 .0497 fAU .1074]

rOE -.9746 FRA-].2656 rC_-l,I?4_ 8SP 3Z80

80E .6799 BRA 1.5608 9C) ,3605 FSP -6J4

NJD-COUR_I,E EXECUT|ON ACCURACY C_RBJT DETERMINATION ACCURACY

SGT 1258.6 $G41! 345.3 SG3 ZOI,8 ST 418.7 SR 335._ S) 290.0

RRT ,0582 RRIr ,0167 RTF .8151 CRT ,669_ CRS -.�ZOZ CSY -.9010

SGB 1285,8 RZ3 -,0549 RI3 .9149 CSA $69.6 NSA 214.1 SSA 19,Z

SGI 1238o? SG_ 344.7 THA l,Ol ELI 491.9 EL? Z11.? ALF 35.5)

LAUNCH DATE MAY 50 l_6A FL [ GHT TINI[ 8A,00 ARRIVAL OAT[ AUG ZZ 1964

H(LIO_ENTRIC CONIC

RL 15Jo66 L.&L ,00

RP IO9.60 LAP -3.14

RC 96,9_8 GL -11.79

PLAN_TC_{NTRIC CONIC

C3 77.065 VML 8,779

LNCH AZNTH LNCH TI_q[

90.00 22 29 12

90,00 13 ZO _8

IO0.OO O 0 Z

100.00 14 56 46

110.00 I 20 52

110.00 15 5Z 25

OIF_£R£NT|AL CORRECTIONS

TOE -,47A0 TRA-J.6401 TC3 -,AOO6 8AU o4157

ROE -,4987 RRA .0090 RC3 ,0484 _AU ,10563

roe -,9645 FRA-I.2??9 FC3-1.1866 85P )609

9DE .8850 BRA 1,6401 _C5 .4055 rsP -615

0|STANCE ?$9.???

LOL 248.62 VL 29.434 GAL -]6.?5 AZL 93,6} HCA J19,89 S#AA 130,17 ?CO .28004 INC 3,6259 Vl _9.377

LOP 8.54 VP 39,500 GAP Z.54 AZP 88,19 TAL 251.79 TAP 11,66 RCA 109.11 APO IgZ,)Z VZ 54.895

GP 4.18 ZAL 165.90 ZAP 113.10 ITS 5.|9 ZA[ 150.76 [T[ 165.25 ZAC 81,85 [TC ZT7.1] CLP-I1_.16

OLA JJ.O? RAL 76.50 RAD 6569._ ¥EL 14.086 PTH ?.57 VHP 4.990 CPA ?6.70 RAP 73.51 ECC 2.2683

L-i TIN( INJ LAT [NJ LONG |NJ RT &$C |NJ AZNTH |NJ TIN[ PO CST TIM |NJ Z LAT [NJ Z LONG

2897.51 -28.31 98.95 326.8_ 89.2A Z) 17 30 Z297,5 -28,11 $0,29

4940,30 19,1Z Z09,28 31?,83 68,71 14 4J )9 4240,5 |6,06 Z01,94

2617,26 -29.89 68.3_ 3?6.94 99.8_ 0 43 39 7017.5 -_9.39 59,56

4595,79 ZO,59 190.68 317.2J 67.84 15 5) Zl )995.8 17.41 185.55

2364.33 -34.15 49.09 3ZG.?? 91,69 2 0 16 1764.) -5).54 59.89

4421.48 ?4.50 175.67 315.38 65.39 ]6 46 ? 59Zl.5 20.97 168.25

N|O-C(_J_$[ [K(CuT|ON ACCURACY _8[T O(T[RN[NAT;ON ACCURACY

SGf J334o? S_' _56,_ $G3 _O0.? ST 450,9 SR 323,3 $$ 29].7

RRT ,0?67 RRF .0294 RTr .82|7 CRT .6919 CRS -.gZ9? CST -.902?

SGB ]375,9 R?3 -,0579 RI5 ,821_ LSA 590,_ NSA .215.6 SSA |9,Z

$G| 1554,4 $62 555.4 THA I.IB ILl 515,6 EL? Z09,_ ALF )Z.04

Z263



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964

LAUNCH DATE HAY 30 1964 FLIGHT TIN£ 86°00 ARR[¥AL DATE AUG 74 Ig64

MELI OA{:ENTRIC CON IC

RL 151.68 LAL .00

RP 108.57 LAP -).07

RC 99.308 GL -lZ.O0

PLAN(TOC[NTR[C CONIC

C3 74.9?_ VHL g,659 OLA J0,87 RAL

LNCH AZNTH LNCH TIN] L-I TiN( IN] LAT

90.00 ZZ 33 12 1884.49 -18.31

90.00 |) 11 40 4840,5;7 19.J)

I00.00 0 3 gS Z604.6Z -Z9.89

100.00 14 3T 33 4393,68 Z0.39

]JO.O0 I 24 29 Z33Z.90 -34.12

lJ0.O0 15 33 _ 44Z0.97 Z4.A?

0zFrERENT|AL CC_RECTICNS

TOE -.5071 rRA-I.?J80 TC3 -,4451 8AU .4487

ROE -.4783 RRA -.0013 RC3 .0469 rAU .10348

FO[ -.9310 FRA-J.|??0 FC3-1.1949 8sP )945

80£ .6972 BRA 1.7190 8C) .4477 FSP -613

0]STANCE Z6S.314

LOt. 248.62 VL 29,333 GAL -16.03 AZL 93.66 HCA 123.06 SNA 149.]7 £CC ,Z7667 ZNC 3.6608 v) Z9.377

LOP IJ,73 VP 39.435 GAP 2,96 AZP 88.00 TAL Z§0.64 TAP 13.?0 RCA 107.S0 APO ]90.44 vZ 34.905

GP 4.Zg ZAL 163.38 ZAP J|6,31 [T8 5.54 ZA£ 148.78 [T[ 166.44 ZAC 81.96 [TC Z??.16 CLP-|]6.S9

77.09 R40 6369.5 V[L 14.01Z PTH Z,56 VHP S.0Z0 0PA Z6.76 RAP 73.03 [CC 2.2339

]NJ LONG JNJ RT A$C. INJ AZNTH INJ TiN[ PO C3T TZN |NJ 2 LAT JNJ 2 LONG

88.00 3Z6.82 69.?Z Z3 21 16 2Z64.5 -28.05 ?9.35

Z09.30 3J8,05 68.71 JA 4Z Z] 4140.6 16.0? 20].96

67.4[ 316.8Z 90.38 0 A? 19 Z00t.6 -29.51 58.63

190.67 317.41 67.84 JS 34 1O 3995.7 17,4O J83.33

48.16 )Z6.70 92.Z3 Z 3 41 1?52.5 -33,43 38.98

175.57 313.59 63.35 16 4? J0 38Z0.6 20.94 168.20

NZ0-CC_RS[ EXECUTiON ACCURACY ORSJT DET[RNJNATION ACCURACY

$GY J43|.) S_R 326.8 SG3 199.O Sr 483.? SR 3J6.3 S) 793.3

RRT .0970 RRIr .043| RTF .6Z65 CRT .6946 CRS -.9313 CST -.9036

$68 ]468.1 RZ) -.04|6 RI3 .8Z63 L$A 612.3 N$A 2|l.6 $54 18.J

$GI 14)1,7 SGZ )73.2 THA !.34 ELl 34].0 EL2 703.6 ALF 28.92

LAUNCN OAT[ NAY 30 1964 FLIGHT T_NE 88.00 ARR|vAL DATE AUG 26 1_64

H[LIOC[NTR|C CONIC O|$?AN([ 77|.373

RL 13|.66 LAL ,00 LOt. 748.62 VL 29.231 GAL *|3.8| AZL 93.70 HCA 126.24 SNA 148.17 [CC .27336 |NC 3.6984 vl 79,377

RP 108o33 LAP -Zo88 LOP 14.91 vP 39.369 GAP 3.35 AZP 87.81 TAL 749.44 TAP |5.66 RCA 107.67 APO 168.68 vZ 34.9|6

RC 101.830 GL -JZ.2? GP 4.40 ZAL 164.81ZAP 119.71 [TS 3.97 ZA£ 146.95 ET[ |67.40 ZAC 82.08 ETC 277,17 CLP-J]9.SI

PLANIEY(:_C_NTRJC CONIC

C3 ?2.903 VHL 8,338 DLA ]0.$5 RAL ?_.?l RAO 6569.A V[L 13.938 PTH 2,54 VHP 3,066 OPA 26.6? RAP 77.97 ECC Z.J998

LNCH AZNTH LN_H TIN] L-| TINt] JNJ LAT IN] LONG JNJ RT A$C ]NJ AZM?H JNJ TIN] PO C)T TiN |NJ Z LATINJ Z LONG

90.00 27 3? 26 7870.81 -78.37 67.00 )26.82 90,27 23 23 J? 27?0.8 -27.99 78.3_

90.00 13 22 21 484|.17 [g.|4 709.35 318.74 68.7) 14 43 4 4241.2 16.08 2_].99

100.00 0 8 2 2591,34 -28,88 66,43 326.61 90.90 0 51 13 ]991,5 -29,44 §7.65

ZOO.DO 14 38 24 A39fl.87 20.39 190.6b 317.63 6?°84 lfi 55 0 3995.9 17,41 183,34

;10.OO 1 28 19 2340.08 -34.08 47,|9 326.65 97,80 7 ? 19 1740.1 -35,37 38.03

110.OO 15 34 36 4419.89 24.43 175.52 313.87 65.3) 16 48 16 3819.9 20°92 168.16

OJFF[R[NT|AL CORRECTIONS NZ0-COuR$[ (XECU?JON ACCURACY OR6]T C[TERNJNATJON ACCURACY

TO[ -.3384 TRA-|.?967 TO3 -.4_)07 _AU .4803 $GT 1328.9 $GR 3]6.3 $63 196.5 ST 516.? SR 306.5 S) 293.8

ROE -.4588 RRA -.0138 RE3 .0453 FAU .10097 RRT .1193 RR1 r .0_73 RTF .6295 CRT ,7066 CRS -.937J CST -.9037

FD£ o.9347 rRA-I.|Z$I FC3-1.1985 8SP 4266 $G8 156J.3 RZ3 -.0464 RJ3 .8293 LSA 635.0 MSA 209.1 SSA 18.0

BO[ .7068 8RA 1.7963 8C3 .4978 FSP o602 SG] 1329.A S&7 313.9 THA 1.48 ELI 567.4 EL2 197.5 ALF 76.]5

LAUNCH OAr[ NAV 30 ]964 FLIGHT TaM[ 90.00 ARR|vAL CiTE AUG 28 1964

HELIOCENTRIC CONIC 01STANCE 277.309

RL 151.$6 LAL .0O LOL 7A6,67 VL 29.127 GAL °15.38 AZL 93.74 HCA 129.43 SNA 147.]8 (CC .27016 ]NC 3.7391 vl 29.37?

RP lOB.S0 LAP -Z.89 LOP 18.10 VP 39.303 GAP 3.72 AZP 67.62 TAL 768.18 TAP 17.61 RCA 107.41 APO 186.94 v2 34.929

RC 103.931 GL -12.96 GP 4.94 ZAL 164.21 ZAP 122.77 IT) 6.33 ZA[ |45.77 [T[ ]68.J6 ZAC 82,21ETC 277.13 CLP-IZZ,83

PLANC TOCENTRZC CONIC

C3 ?0.65] VHL 8.417 OLA 10.42 RAL 78.36 RAO 6369.4 VEL 15.864 PTH 2.33 VHP 5.122 DPA 27.03 RAP 73.12 ECC 2.1660

LNCH AZNYN LNCH TZN[ L-] Y|N[ IN] LAT IN] LONG |NJ RT ASC JNJ AZNTH JNJ TZNE PO CST TIN |NJ 2 LAT IN] 2 LONG

90.00 22 41 _? 28_8.3? -28.31 65.94 )26.84 _0.75 23 Z9 33 2756.4 °27.90 77.30

90.00 13 23 3 4847.18 19.17 209.40 318.48 68.?5 14 43 45 4742.2 ]6.11 202.06

]00.00 0 ]2 24 2377.33 -2g.66 65.39 326.80 91.45 0 55 21 ]977,3 -29.34 _6.62

lO0,O0 14 ]8 13 45_6.46 20.61 190.72 317.87 67.86 15 55 50 3996.5 ]7.43 ]83.57

JlO.O0 I 32 23 Z5Z?.O0 -34.03 46.17 326.39 93.40 Z Jl lO 1777.0 -53.]9 J7.03

]10.O0 1_ 33 43 4419.33 24.44 175.30 316.07 6§.3_ |6 49 22 3819.6 7_.9] 168.]4

OIFFERENT|AL CC_RECTION$ NIO-C(_)RSE EXECUTION ACCURACY CQB|T DETERN|NATION ACCURACY

rOE -.STl ? TRA-J.8?2? TC3 °.5378 8AU .3110 3GT [628,1 SGR 304.9 $63 J93.9 ST _50.8 SR 295.5 S) 298.4

RO( -,4341RRA -.0153 RC3 .0436 fAU ,09834 RRT °|436 RRF ,0726 RTF .8316 CRT .7186 CR$ -.9431CST o.90_4

FOE °.9197 FRA°I._?5? FC3-|.20|? 8SP 4603 $68 ]636.5 R23 -.0317 RI3 .8313 L$A 659.9 HSA 205.4 SSA 1?.9

8OE .?179 8RA 1.8729 BE3 .3395 FSP -596 $Gl 1626,8 S62 301.7 ?HA 1.60 ELI 395.5 EL7 J90.J ALF 23.64

LAUNCH DAT[ NAY 30 196A FL|GHT ?|14( 97.00 ARR/VAL OATE AUG 30 ]964

H[L|O_[NTRJC CONIC

RL 131.66 LAL .00

RP IO8.48 LAP -Z.78

RC 106.270 GL -12.86

PLANI[?C_,[N?RIC CON;C

C3 68.819 VHL 8,796

LNCN AZNTH LNCH ?lNq[

90.00 Z7 46 44

90.00 13 73 41

100.00 0 ]? 3

JOO.OO 14 39 39

]10.00 1 36 A3

110.00 15 36 46

0|FF[R[NT|AL CC_R[CTION8

TO[ -.604l TRA-I.9476 TC3 -.5862 6AU .5407

ROE -.410A RRA -.03(_6 RE3 .0417 fAU .09566

FOE -.9031 FRA-I.OZ38 FC3-J.ZO_4 8SP 4943

80[ .730_ 8RA 1.94B0 8C3 .5877 FsP o_)O

O_$TANC[ 283.289

LOL 746.62 VL Z9,023 GAL -15.33 AZL 93,78 HCA 132.62 SMA 146.]9 ECC .26708 [NC 3.78 38 Vl 79.3??

LOP 21.29 VP 39.Z37 GAP 4.07 AZP 87.44 TAL 146._9 TAP 19._0 RCA ]07.IS APO 183.24 V] 34.94)

GP 4.?0 ZA_ 1_).56 ZAP |75.55 (T$ 8,?? ZA( 1A_,73 (T[ 168.77 ZAC 82._$ [TC 27?.06 CLP-125.67

OLA 10.16 RAL 79.04 RAO 6569.3 V£_ 13,790 PTN 2,32 VHP 5ol81 0PA 27,25 RAP 73.47 ECC 2.1326

L-I TII_ JNJ LAT IN] LONG IN] RT ASC |NJ AZNTH IN] T|N[ PO C)T TIM IN] 2 LAT IN] 2 LONG

2841.04 -28.79 84.87 )76.83 91.3J 23 34 6 2241.0 -27.81 76.J9

4843.73 19.71 70_.50 3]6.74 68.78 14 44 23 4_43.7 16.J5 202.15

2_67.47 -78,_3 64.28 )26.80 9Z.0) O 59 43 1962.5 -29.23 5_.53

4_8?.35 20.64 190o79 )i8.14 67.88 ]5 56 37 3997.6 ]?.46 |83,44

2)I).]5 -33.9? 4_.09 376.54 94,04 Z 13 J6 |713.2 -33,04 35.98

4AIg.6A 24.45 175.51 )]6.)5 65.3) 16 50 26 3819.6 2D.9] )68.]4

NI0-COUR_[ Ix[CUT|ON ACCURACY ORBIT 0ET[RNINA/]ON ACCURACY

SGT |728.4 SGR 797.9 S_3 191.2 ST 5_$.6 $R 263.5 55 297._

RRT .1707 RRF .068? RTF .8337 CRT .7308 CR$ -.9492 CST -.9027

$68 1733,| R23 °.0380 R]3 .8329 LSA 686.4 MSA 200.8 SSA J?,_

SGJ J779.2 $62 288.5 THA ].?0 ELI 6_4.9 EL_ J_J.4 ALF _._7

Z_6_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL. 1. 19641

LJUNCH 0AT[ NAY 30 1964 FLIGMT TIM( 94.00 ARR|VAL 0ArE SEP ! 1964

HELIOCENTRIC CONIC

RL 151.66 LAL .00

RP lOB.A] LAP -Z.67

RC |06.565 GL -13.ZO

PLAN[TOC[NTRIC COIqIC

C3 66.e12 VNL 8.1T4

LNCN AZMTH LNCN TIN(

90.00 Z] SI 5Z

90.00 Z3 14 13

tO0.OO 0 ZZ !

100.00 14 40 41

110,00 1 41ZO

lJO.O0 15 3? 5Z

D|STANC[ Z69.Z05

LOt. Z48.62 VL ZB.912 GAL o15.10 AZL 93.83 HCA 135.81 SNA 145.Zl [CC .26408 INC 3.8334 V| Z9.377

LOP Z4,49 vP }9.120 GAP 4.41 AZP 87.23 TAL Z45.36 TAP 21.35 RCA 106.86 APO 183.56 v] 34.953

GP 4.69 ZAL 162.82 ZAP 128.18 ETS ?.26 ZA[ 14Z.31 [T[ 169.Z5 ZAC 8Z,51 [TC 276.95 CLP-128.34

OLA 9.88 RAL 79,75 RA0 6569.3 VEL 15.712 PTN 2.51 VHP

L-I TIME |NJ LAT IN] LONG 3NJ RT ASC IN] AZNTH IN] TJN[

2824.70 -Z8.Z6 83.63 326.8? 91.91 23 38 57

4646.00 19.Z6 209.64 319.03 68.83 14 44 59

2546.64 -29.29 63.11 316.81 92.65 I 4 _7

4599.Z9 Z0.68 190.90 318.43 6T.92 15 57 ZI

2298.43 -33.90 43.95 326.49 94.21 Z 19 38

44Z0.Z? 24.46 I75.55 316.66 65,35 J6 51 32

DIFFERENTIAL C(_qRECTION$

TO[ -.6366 TRAo2.0Z09 TC3 -.6361 8AU .5694

R0[ -,3857 RRA =,048Z RE3 .0399 FAU .09Z94

FOE -.89|Z FRA -.9765 FC3-|,Z043 8SP 5Z91

BO[ .744A 8RA Z.0Z13 8C3 .6375 FSP -583

MID-COURSE [XECUTICIN ACCURACY

5GT |8Z9.9 SGR ZSO.Z $63 188.3

RRT .199A RRF .1056 RTF .8339

568 1851.Z R23 -.0658 RI3 .8336

SG1 1830.7 SGZ Z74.5 rHA 1.29

LAUNCH OAT[ MAY 30 1964 FLIGHT Till[ 96.00

HELIOCENTRIC CONIC

RL 151.66 LAL .00 LOL 248.61 YL

RP 108,38 LAP -Z.93 LOP Z?.68 VP

5.244 0PA Z?,SZ RAP 74.01 [CC 2.0996

POCST TJN IN] Z LAT 1NJ Z LONG

ZZZ4,? -?7.69 25.01

4Z46.0 |6._1 Z0Z.29

1946.6 -29.10 54.3?

3999.3 17.51 183.55

1698.A °32.87 34.86

38Z0.3 20.93 168.18

O_91T 0ET[RMINATICIkl ACCURACY

ST 621.4 aR Z70.6 sa 299.6

CRT .7456 ERa -.9554 CaT -.90;8

LaA 714.6 NaA 195.$ aSA 17.5

ELl 659,7 EL2 121.5 ALF 19.31

ARRIVAL OAT[ aEP 3 1964

0IaTANC[ Z95.1Z2

28.811 GAL -14.86 A2L 93.89 HCA 139.00 aNA 14A.84 [CC .26118 INC

39.103 GAP 4.24-_ZP 82.06 TAL Z44.17 TAp 23.17 RCA 106.52 APO

3.8890 vl 29.32T

181.92 v2 34.966

RC 110.896 GL -13.92

PLAN[ TOCENTRIC CONIC

C3 64.834 VHL 8.09Z

LNCH AZNTH LNCH TIN([ L-X TIN( IN] LAT

90.00 ZZ 57 Zl 2802.18 -ZS.ZJ

g_,O0 13 Z4 38 4849.13 19.34

100.00 0 22 ZO 2929.68 -29.73

I00.00 14 4I 17 46_1,86 Z_.29

110.00 1 46 13 Z192.69 -53.80

110.00 19 38 30 4411,6| Z4.50

OJFF[RENTJAL CCRRECTIONa

_0[ -,6693 TRA-2,09ZO TO3 -.6878 9Au .3971

R0[ -,360_ RRA -.0596 RC3 .0379 FAU .09019

FOE -.6786 FRA -.9Z29 FC3-1.ZOA_ SaP 5633

80[ .7602 8RA Z,0928 8C3 .6889 FaP -526

GP 5.11 ZAL 18Z.13 ZAP 130.66 ETa ?.82 ZA[ 141.01 ET[ 169.60 ZAC _Z.69 [TC Z26.80 CLP-IS0.P5

OLA 9.96 RAL 80.49 RAO 6969.Z VEL 13.645 PTH Z.49 VHP 5.311 0PA 27.86 RAP 24.72 £CC Z.0620

IN] LONG IN] RT AaC IN] AZMTH IN] TIME PO CaT TIM [NJ 2 LAT IN] 2 LONG

82.35 326.90 92.55 23 44 9 ZZO?.Z -22.56 ?3.74

Z09.84 319,34 68,90 14 A5 27 4249.1 16.30 202.4_

61.85 3Z6.8| 9_.31 I 9 29 1929.7 -28.95 53.13

191.06 318.25 6?,98 15 57 58 4001.9 12.58 183.20

4Z.73 3Z6.44 93.43 Z Z4 18 1682.7 -32.66 _3.67

175.63 3|?,00 63,38 16 52 32 3821.6 20.9? 168.26

NJO-COURS[ EXECuT]C_N ACCURACY C_RBIT 0[T[RMINATJC_ ACCURACY

SGT 1932.0 SGR 267.0 SG3 185.3 ST 658.1 SR 296.? SS 302.5

RRT .2313 RRF .1232 RTF .8342 CRT .7571CRS -.9616 CST -.9005

aG8 1930.3 R23 -.0733 RJ3 .8339 LaA 744.4 MSA 289.7 SaA ZT.Z

SGI 1933.0 SGZ 259.7 THA 1,86 ELI 687.9 EL2 160.4 ALF 12,41

LAUNCH DATE NAY 30 1964 FLIGHT TIN[ 98.00 ARRIVAL CAT[ SIP 5 1964

HELIOCENTRIC CONIC

RL 15].66 LAL .00

RP 106.34 LAP -2.42

RC 1J3.20J GL o13.97

PLANCT_[NTRIC CON|C

C3 62.889 VML 7.9_0

LNCH AZNTH _NCN TINt[

90.00 Z3 3 12

90.00 13 24 52

100.00 0 33 3

100.00 14 41 42

JlO.00 J 51 ]3

llO.O0 15 39 48

D|FFERENTIAL CC_RRECTIONa

TO[ -.?0|6 TRA-Z.1396 TC3 -.740] BAU .6231

ROE -.3341 RRA -.0708 RE3 .0360 FAU .087Z8

F0[ -.8640 FRA -.9767 FC3-I.ZOlfl sap 5954

80[ .???J 8RA 2.1808 8C3 .74J2 FSp -962

0ISTANC[ 301.019

LOt. 248.62 VL 28.704 GAL o14.60 AZL 9_.95 NCA 142.19 aNA 143,29 [co .25839

LOP 30.68 VP 39.036 GAP 5.05 AZP 86.88 TAL 242.75 TAP 24.95 RCA 106,26

GP 5.40 ZAL 161.34 ZAP 132.98 ETa 8.46 ZAE J39.83 ErE J69,85 ZAC 82.$2

INC 3.9524 VI 29.3??

APO 180,31 VZ 34,979

[TC 276.6? CLP-133.22

0LA 9.20 RAL 81.16 RAO 6569.2 ?EL 13.524 PTM Z.48 VHP 5.379 DPA 28.2? RAP ?5.60 [CC 2.0350

L-I TIME IN] LAT IN] LONG IN] RT AaC IN] AZNTN ]HJ TIN[ PO [ST rim IN] Z LAT IN] 2 LONG

2788.2? -18.15 80.9? 3Z6.92 95.14 23 49 45 2188.5 -27.40 72.38

4853.3? 19.44 210.10 3|9.69 69.00 14 49 45 4253,4 16.41 Z0Z.?4

251|.40 -29.65 60.50 3Z6.91 94,01 ] IA 54 1911.4 -28.?? 51.80

4609.47 Z0.84 191.Z9 319.10 68.07 15 58 28 4005.5 17.68 183.92

Z269.76 -_3.68 41.AZ 326.39 96.I9 Z 29 19 1665.8 -52.46 32.40

4413.87 24.37 ]75.78 317.37 65.45 16 53 26 3823.9 21.04 168.40

NJO-COURaE Ix[CUT|ON ACCURACY ORBIT 0[T[RNJNATION ACCURACY

aGT Z033.2 S_ 253.4 aG3 181.9 ST 695.0 SR 241 .9 aS 304.8

RRT .2663 RRF .1407 RTF .8335 CRT .7713 CRS -.9882 CaT -.8990

SG8 Z049.0 R_3 -.0877 RI3 .6332 LaA 774.9 Ma_ 183.5 asA 16.8

aGJ Z034.4 aG2 2A4.1 THA 1.93 EL] 720.8 EL] 148,5 ALF 15.71

LAUNCH OAT[ MAy 30 1964 FLIGHT TIME ]00.00 ARRIVAL CA T[ SEP ? 1964

HELIOCENTRIC CONIC

RL J31.66 LAL .00

RP 108.30 LAP -Z.Z9

RC 115.499 GL -14.42

PLAN(TC_ENTRIC CONIC

C3 (_1.986 VHL ?.80_

LNCN AZNTM LNCH ?IN(

90.00 23 9 41

90.00 13 Z4 91

100.00 0 39 15

JO0.O0 14 41 54

110.O0 1 57 19

110.00 19 A0 Z3

OIFFERENTJAL CCMRECTJON5

TO[ -,7360 TRA-Z.ZZ58 ?C3 -.795Z 8AU .6489

ROE -.3073 RRA -.0818 RC3 .034Z FAU .08456

rOE °.85A8 FRA -.8_[JO fC$-1.ZOO3 OaP 6Z99

60[ .7926 8RA 2.2Z73 8C3 .7999 FaP -554

0[STANCE 506.900

LOL 248.6Z VL 18.597 GAL -I4.34 AZL 94.03 HCA 145.39 SNA 142.35 [CC .29521 INC 4.0255 vl 29.377

LOP 34.07 VP 38,969 LAP 5.34 AZP 86.68 TAL 241.30 TAP 26.69 RCA 105,95 APO 128.75 vZ 34.992

GP 5.24 ZAL 160.49 ZAP |35.15 ETa 9.21ZAE 138.73 ET[ 169.96 ZAC 83.21 [TC 2?6.40 CLP-135.44

OLA 8.80 RAL BZ.06 RAO 6569,1 ?EL 13.503 PTM 2.47 VHP 5.450 DPA 28,76 RAP 76.62 ECC 2,003?

L-I TIN( INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LAT]NJ 2 LONG

2762.71 -Z8.06 79.47 3Z6.95 93.98 23 $5 49 2J67.7 °22.2] 20.91

4859.04 19.58 Z10.46 320,07 69.]3 14 45 90 4259.0 16,57 203.08

Z491.34 -Z9.54 59.03 326.8Z 94,78 I ZO 46 1891.5 -28.5? 30.36

4610.44 Z0,97 J91,61 3J9.49 68,19 13 58 45 40J0.4 J?.82 184.22

224?.43 -33.54 40.01 316.33 gT.0Z Z 34 43 1647.4 -32.21 31.03

4412.3] 24,66 176.D0 312.?8 69.54 16 54 ]1 3827,3 2|,J5 168.61

N]O-COIJRS[ [X_CU?_(_I_I ACCURACY ORBIT D[TERN;NATION ACCURACY

SGT Z|36,3 SGR 239.5 SG3 178.9 aT ?34,0 SR Z26.2 SS 309.0

RRT .)043 RRF ,IS84 RTF .8330 CRT .78?4 ERa -.9?46 CST -.897T

aG8 ZJ49.9 RZ3 o.1019 RI3 ,8326 LaA 808.5 MaA I??,Z SaA 16.Z

aG| Z137.8 aGZ ZZS,0 THA 1.98 ELI ?96.0 EL2 ]33.4 ALr 14,10

Z163



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 1, 19641

LAUNCH OAT[ NAY 30 1964 FL[GHT TJN[ JOZ,00 ARRIVAL OAT[ SIP 9 1964

_IIrLIO(IrNTRIC CONIC D|$TANCE 312.266

RL |51o66 LAL .00 LCX, 248.62 VL 1B.491 GAL -14.08 AZL 94.11 PICA |48_f59 SMA 141.42 ICE .253|5 INC 4.1117 ¥1 29.}??

RP 100.26 LAP -Z.14 LOP }Y.Z? VP 38.903 GAP 5.63 AZP 86,49 TAL 239.81 TAP 20.4] RCA 105.62 APO J??.Z} Y2 15.006

RC 112.290 C,L -14.95 GP 6.16 ZAL 159.52 ZAP 137.18 ITS 10.10 ZA[ 137.23 [T[ I?0.D0 2AC 05.56 ETC 276,16 CLP-132.S4

PLANE TO([NrR| C COIql C

C3 59.131 VHL 7.690 0LA 8.33 RAL 82.90 RAD 0569.1 V[L 13,455 PTH 2.46 VHP 5.522 DPA 29.34 RIP ??.29 ECC 1o9232

LNCH AZMTH LNCH Time L-| Time IN| LAT

90.00 13 16 AZ 2245.14 -11.94

90.00 IS 14 _0 4868.59 19.76

IO0.O0 0 46 1 1468.27 -29,4J

100.00 14 41 48 4611,|9 Z|.|4

110.00 Z 3 Z? 2217,40 -3).38

110.00 15 40 51 4432.}Z 24.80

0IFFERENr|AL CEdRIC?IONS

T0( -.?230 TRA-Z.Z692 TE) -.SSZ| BAU .6241

R0[ -.Z29# RRA -.0927 RE3 ,O)Z? rAU .08189

rOE -.8489 rR4 -.2848 rc3-1.1989 8SP 6852

BOG .8211 BRA 2.2918 8C3 ,8517 FSP -547

LAUN(H OAT[ HAY 30 1964

Ht[L|OCENTR|C COIN|C

RL 151.86 LAL .00

RP 108.22 LAP ol.99

RC |Z0.074 GL -JS.SZ

PLAN_TO(.ENTRIC C(_4 i C

C3 52.341 VffL ?.57Z 0LA ?.29 RAL

LHCH AZNTH LNCH T114_ L-I Fll_ |NJ LAT

90.00 23 24 27 77Z0.06 -22.78

90.00 13 23 41 4878.61 20,GO

100.00 0 5) 28 1445.61 -19.23

100.00 J4 41 12 4818.Z9 21.36

110.00 2 10 I? Z108.28 -33.14

JlO.O0 IS 40 88 4439.41 25.00

OJFFE/[HTIAL CCIIRECTIC_IS

TOG -.8114 TRA-2.3493 TC3 -.9096 8AU .6977

ROE -.2519 RRA -.J03S RE3 .03|4 FAU .02909

FOE -.8431 FRA -.737S FC5-J.1942 8SP 69?2

6DE .8492 8RA 2.3_16 BE3 .910] rsP -533

IN| LONG ]NJ RT ASC IN| AZMTH IN| TIME PO CST T|N IN| Z CAT ;NJ 2 LONG

77,83 5Z6.92 94.80 24 2 Z? Z145.1 -26.98 69.29

2|0.94 320.49 69.30 14 45 36 4266.6 16.?? 203.54

57.43 3Z6.82 95.61 I Z? 10 1869.8 -28.32 48.79

19Z.03 319.92 68.36 15 58 45 A0l?.2 10.0| 184.63

38.47 316.Z? 92.91 2 40 35 1627.4 -31.91 29._5

176.32 5J8.23 65,69 16 54 43 3832.3 21.31 16_.91

NJ0-COURSC EXECUTION ACCuRACy C_SIT 0[TERN|NAT|ON ACCURACY

SGY 124J.0 SGR 225.5 SG3 126.0 ST ?25.1SR 209.6 $$ 314.5

RRY .3485 RRf .1753 RTF .83Z4 CRT .8086 CRS -.9809 CST -.8962

_8 2282.3 RZ3 -.|ZZ4 R]3 .8320 LSA 845.1 NSA J?l.l $$A JS.S

SG1ZZiZ.3 5GZ Zl|,5 ?HA 2.01 ELI ?93.7 [L2 121.2 ALF 12.59

FLI_T I'IH{ 104.00 ARRLVAL DATE SEP JI 1964

01STANCE 318.617

LOt. Z48.6Z VL 28.384 GAL -13.80 AZL 94.22 HCA 151.29 ._qA 140.52 ECC .25070 |NC 4.21_4 VJ Z9.322

LOP 40.47 VP 38.83? GAP 5.90 AZP 86.Z8 TAL Z38.31 TAP 30.J0 RCA 105,29 APO 17_.75 vZ 35.019

GP 6.89 ZAL 158.56 ZAP 139.08 ETS 11.18 ZAE 136.29 ErE 169.88 Z4C 84.05 ETC 275._9 CLP-139.53

83.?? RAD 8569.0 V[L 13.368 PTH Z.44 VHP 5.897 0PA 30.03 RAP 79.08 £cc 1.9437

|NJ LCPAG |NJ RT A$C |NJ AZMTH |NJ TIME _ CST TIN IN| Z LAT IN| Z LONG

26.01 326.99 95.?0 24 9 47 2|20.| -26.70 67._1

21|.58 320.96 69.53 14 44 5_ 4Z76.6 12,04 Z04.16

35.63 326.81 96.53 J 34 14 1845.6 -28.02 47.06

19Z.8Z 3Z0.41 68.58 15 58 23 4026.5 18.26 J85.19

36.?8 326.19 98.89 Z 4? 2 1605.3 -31.56 27.9!

176.77 318.75 65.89 16 54 57 3859.4 21.53 169.34

NI0-C(_RSE Ex[CUT|ON ACCURACY Ot_SZT 0ETERN|NAT[ON ACCURACY

SGT 7343.8 SGR Z|Jo8 $G3 17Z.7 ST 017._ SR J�Z.] 55 3Z0.Z

RRT .3892 RRF .1894 RTF .831| CRT .8262 CRS -.9869 CST -.0957

SG8 Z35_.4 RZ3 -.J484 RJ3 .8307 LSA _83.3 MSA J6_,3 S$A 14,6

SG| 2345.3 $G2 194.9 TNA 2.05 ELl 053.1 EL2 106,2 ALF 11.12

LAUNCff 0ATE NAY 30 1964

NEL/O_ENTRI{ CON|C

RL 151.66 LAL .00

RP 106.17 LAP -1.83

RC 12Z,351 GL -J6,2|

PLANETC)(ENTR|C CON|C

C3 _.631 VHL ?.459

LNCH AZNYH LNCH T|HE

90.00 23 33 9

90.00 13 22 14

100.00 ! 1 50

100.00 14 40 9

IJO.O0 Z l? 53

110,00 13 40 36

FLZGMT T|ME 106o00

DISTANCE 3_4.4_7

LOt. 248.62 VL 28.278 GAL -13.52 AZL 94.54 HEA J55.00 SM4

LOP 43.68 VP 38,27Z GAP 6ol6 AZP 86.06 T4L 236.?7 T4P

GP 7.57 ZAL 15?.46 ZAP J40,85 ET5 1Z,_4 ZAE ;35.90 ETE

OL4 7.13 RAL 84.68 RA0 6569.0 VEL |3.304 PTH Z.43 VHP

L-J TIME JNJ LAT |NJ LONG _NJ RT A$C JNJ AZMTH |NJ TiME

2691.76 -27.58 ?3.9? 3Z7.01 96,70 24 18 0

4890.03 20.3Z 212,44 321.51 69.84 14 43 44

2418.39 -29.01 53.66 326.80 97.86 1 42 8

4638.64 21.62 193,41 3Z0,92 68.8_ 15 57 28

2J60.41 -32.07 34.90 326.l| 99.97 2 54 13

4449.39 23.28 177.42 319.34 66.|8 16 54 46

OlrrERENTIAL CC_RECYION5 HIO-COURS£ EXECUTION ACCURACY

T0G -.8561 TRA-Z,40?? TC3 -.969| 8AU .?ZIJ 5GT 2448.8 SGR 198.5 SG3 169.e

ROE -.2254 RRA -.Jl43 RC3 .0307 FAU .07646 RRT .4354 RRF .J990 RTF .8303

FOG -.8447 FRA -.6945 rc3-1.|899 osP 7321 SG0 24_6.9 RZ3 -.1822 R]3 .FZ90

OOE .8847 OR4 2.4104 0C3 .9696 FSP -525 5Gl 2450.4 SG_ 17_.5 THA 2.05

L4UH(H DATE NAY 30 1964 FLIGHT TIN( J08.00

H[L|O(ENTRJC C(_IE 01STANCE 330.285

RL t51.66 LAL .GO LOt. Z48.62 VL Z8,173 GAL -13.24 AZL 94.5] HCA 150.20 SH4

RP 108.13 LAP -1,62 LOP 46,68 vP 38.?02 GAP 6.41 AZP 85.81 TAL 233.Z0 TAP

RC 124.616 GL -12,05 GP 8.26 Z4L 186.Z2 ZAP 142.42 EY5 J4.22 ZAE 135.03 ETE

PLANI[TOCENTR|C CONIC

C3 _4.034 VHL 7.35l 0LA 6.33 RAL 85.6Z RA0 6569.0 V[L 13.244 PTH Z,4Z VHP

LNCH 4ZMTH LNCH T|ME L-J TIldE IN| LAT IN| LONG JNJ RT ASC _NJ AZNTH IN| T_N[

90.00 23 43 6 2659.11 -22.Z9 7|.62 3Z?.OZ 97.85 14 Z? 25

90.00 13 19 51 4908o31 Z0.74 Z13.61 3ZZ.16 ?0,Z8 14 41 39

100.00 1 IJ 23 238?.05 -28.?0 51.38 326.28 98.22 I 51 10

100.00 |A 38 II 4655,6J _Z.08 |94.50 321,63 69,32 15 55 46

1J0.00 Z Z6 31 2151,92 -3Z.3| 3Z.15 3Z6.01 10|,ZO 3 2 22

110_00 15 39 32 4463.50 Z§.66 |78.33 320.05 66.60 16 55 56

DIFFERENTIAL CC_RECTJONS MJ0-COURS[ EXECUTiON ACCURACY

T0G -.9078 TRA-Z.4836 TC3-1.0190 0AU .2437 _Gr 2533.8 SGR 186.2 SG3 166.8

ROE -.194Z RR4 -.lZ53 RE3 .0310 FAU .0738J RRT .4299 RRF .|990 RTF .8294

FOE -._517 FRA -.6513 FC3-1.1827 BSP 7662 SG0 Z560.6 R23 -.2287 R;5 .0289

00_ .9Z0_ 8RA 2.4668 8C3 J.OZ�_ FSP -512 SGJ 2555.4 SGZ |63.3 THA _.0l

ARR|VAL CAT[ 5EP 13 196_

139.63 ECC .24838 INC 4.3432 Vl 29.377

5J.?? RCA |04.95 APO 174.31 ¥2 35.0_2

169.60 ZAC 84.67 ETC 2?5.60 CLP-]4J.4_

_.674 CPA 30.87 RAP 80,49 ECC 1.9196

PO CST TIM |NJ Z LATINJ 2 LONG

Z091.8 -26.56 65.5J

4Z90.0 ;7.39 204.90

1018.4 -27.66 45.12

4038.6 18.61 185.95

1580.4 -31.14 26.10

3049.A 21.84 169.93

C_BIT 0ETERN|NAT|_ ACCUR4CY

SY 864.5 SR 123.6 SS 328.9

CRT .0504 (RS -.9921 CST -.8956

LSA 927,0 NSA 160.4 SSA 13.5

ELI 877.0 EL? 90.0 _Lr 9.80

4RRJVAL CAT[ $EP 15 1964

138.27 ECC .24618 [NC 4.5060 vl 29.3??

33.41 RCA 104.60 AP_ 172.93 v2 35,046

169,1| Z4C 85.51ETC 225.28 CLP-|4],ZJ

5,?55 OPA 31.92 RAP 81.99 [CC ;.8893

POCST TiM JNJ Z LAT |NJ 2 LONG

2059.; -Z_.93 63._2

4308.3 12.87 Z06.11

I287,0 -27.20 42.90

40_5,6 19.07 1_?.00

1551.9 -30.63 24.04

3863.5 22.27 I?0._2

_BIT 0[TERN|N4TJON ACCuRaCY

ST 915,8 SR 154.2 $5 359._

CRT ._790 CRS -.9958 CST -,896_

LS_ 976.3 NSA 156.8 SSA IZ.0

ELi 9_5._ [L2 7_.7 ALF _.47

Z166



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964)

LAUNCH CATE NAY 30 196t

_£LIC_£NrRI( CC_/C

RL J31,66 LAL .00

RP 108.09 LAP -I.50

RC IZ6.B?B GL -IB.09

PLAN(TCMEENTRIC CC_IIC

C3 51.599 VHL 7.Z53

LNCH AZMTH LNCH T_MIE

90.00 73 54 50

90.00 13 16 3

100.O0 I 22 37

100.00 14 34 54

110.00 2 ]6 36

110.00 1_ ]7 Z4

fLIGHT TJN[ 110.00 ARRIVAL CATE SEP 17 1964

O|STANCE 336,103

L O_ 248.67 VL Z8,069 GAL -J2,94 AZL 94.7? HCA 161.41 ]NA 137,9Z [CC .24410 INC A.TZZZ V! Z9.37?

LOP 50.09 VP 58°645 GAP 6.(_ AZP 83.5? TAL 25]o61 TAP 35,05 RCA 104.15 APO 171.58 V? 35.059

GP 9,46 ZAL 154,_0 ZAP 143,8Z [TS 16.58 ZA[ |]A.]5 IT] 168,54 ZAC 86.67 [fC 274.94 CLP-144.92

0LA 5.31RAL 86.6? RAG 6568.9 VEL 13,189 PTH ?.41 VHP 5.845 OPA $3,Z9 RAP 83.58 ECC 1.8656

L-J rI1_ INJ LAT |NJ LONG |NJ RT A$C INJ AZNTH ]NJ ?|ME P_ C$T TIM INJ ? LAT INJ 2 LONG

2620.53 -26,90 68.85 327.0] 99.18 ZA ]8 ]O ZOZO.3 -?5.36 60.52

4955.78 ZJ.5Z 2|5,2S ]22,97 _0.91 14 58 17 4515,8 18,52 Z07.?0

?549,88 -Z8.29 A8.69 326.76 |00,08 2 1 47 ]749.9 -26.61 40.29

A679,46 Z?,6§ 196.04 32Z.46 69.95 15 52 53 4079.5 |9.71 188.48

ZI18.53 -32.04 _.24 ]25.89 102.61 3 11 54 1518.3 -79,97 ?1,64

4463,77 Z6.Z0 |79.66 ]20.9Z 67,Z2 16 5Z 8 3885,8 Z?,89 I?Z.O?

cIrrERENrIAL CORRE(TIONS

rDE -.972A 78A-2.5190 /C5-J.088A BAu .7657

R0[ -,164| RRA **l]TA RC] ,0]Z8 FAU ,071]A

FOE -.8678 FRA -.6120 FC3-1.1708 85P 80Z3

B0£ .986Z eRA 2,52Z7 8C3 1,0889 F]P -510

LAUNCH OAT] MAY 30 1964

HEL_C_[NTRIC COIN JC

RL 151.66 LAL .00

RP 108.05 LAP -1,]3

RC 1Z9.1_7 GL -19,47

PLANET(XENTR_C CONIC

C3 31.427 VHL 7.171 OLA

LNCH AZNTH LNCH T[I,_ L-J 7J14t[ |NJ LAT

90.00 0 13 I] ?_TZ,Z? -?G.34

90,O0 15 10 ? 4970.69 Z?,IZ

100.00 I 36 ZA 2]0],88 -Z7.70

100.00 14 29 3Z 4714.Z7 Z].44

I;0,00 Z 48 5A 20?6,99 -]I,38

110.00 13 35 3Z 4513.92 16,98

OJFF[_[NTIAL CC_R[CT_ONS

10£-1.0965 TRA-2.5733 rC]-l,14?] BAU .7858

ROE -.13ZS RRA -.151] RC] .0370 rAU ,0681§

FD[ -.8925 rRA -.5693 fC3-|,1472 8$P 8344

60( 1.0638 gRA 2,5777 eC] 1.1479 rSP -495

N]O-COUR$[ EXECU110N 4CCURACv O88Z70ETERNZNATION ACCuRACr

$GT 2660°] $GR 176,0 $63 163.7 ST 975,7 SR 133.7 SS 35A.7

RRT .5178 RRr ,1_28 RTF ,8_89 CRT .9153 CRS -.9958 CST -.8991

SGB 2666.1 RZ5 -,Z896 813 ,8?8A LSA 1035,2 NSA 154.8 5sA 1D.3

SGI 2661.8 SG2 ]50.5 THA 1.97 EL| 98].3 ELZ 54.0 ALl 7.16

FL|GHT r|14[ ||Z,O_ ARRIVAL OAT£ SEP 19 1964

01STANCE ]41.912

LOL 748,62 VL 27,96] GAL -12.64 AZL 9].05 HCA 164,6_ SNA 137.09 £CC .24215 INC 5.0253 Vl 29.3?7

LOP 55,30 VP ]8,580 GAP 6,90 AZP 8].15 TAL 232,00 TAP 36.62 RCA 105,89 APO 170.29 v? 35.072

GP 11.]8 ZAL 153.11ZAP 144,95 IT] 19.77 ZA[ |33,]4 IT[ 167,15 ZAC 88,36 ErE ?74.60 CLP-146._6

].93 RAL 87.68 RAO 6_68,9 VEL |],J43 PTH 2.40 VHP 5,943 DPA 35.35 RAP BS.23 ECC 1.8464

|NJ LONG |NJ R7 A$C |NJ AZNTH INJ TIN] PC' CST 71M INJ ? LAT INJ Z LONG

65,44 327.04 100,_0 0 56 5 1972.2 -84,5_ 57,Z1

217.66 5Z4.0? 71,86 14 37 55 4370.7 19.44 210,07

45.40 526.73 10].71 2 IA 48 1703.9 -_5.80 57.11

1_8,33 ]Z_,54 70.90 15 48 6 4114,] Z0.6_ 190,67

27._-_0 ]_,76 |04,30 3 73 31 1477.0 -29.JD 18,74

t81,66 322.08 68,17 16 48 46 3913.9 73,78 173,96

N|0-COURS[ EXECuT|ON ACCURACY OR'B|T 0£TERMINA TION ACCURACY

SGT 2764.5 SGR 169.5 SG3 159.9 ST 1046.8 SR 111.9 56 373.7

RRT ,5388 RRF ,1_90 RTF ,8782 CRT .9551 CR$ -.9866 CST -.9035

SGB 2769.7 RZ] -.566? R13 .8276 LSA 1106.3 M]A 1_4.7 $SA 8.4

SG| _766.0 SO_ |4_,7 ?HA 1.90 ILl 1052.3 [L2 33.7 ALL 5,R3

LAUNCH OArE NAY 30 1964 FL|GNT TIN] 1|4,0_ ARRIVAL DAlE SEP Zl ]964

HELI C_ENTRIC CON]C

_L 151,66 LAL ,00

RP 108.01 LAP -I.15

RC 13].367 GL -ZI.42

PLANETC_[NTRIC CONIC

(3 _0._]9 VHL 7.12]

LNCH AZMTH LNCH 7IN]

90.00 0 32 12

90.00 13 0 9

100.O0 1 54 28

I00.OO 14 20 3]

t_O.O0 3 4 _3

)JO.OO 1_ 26 39

0ISTANCE 3A?.712

LOL 248.62 VL 27.862 GAL -17,33 AZL 93.48 HCA 167.84 SXA 156.28 ECC .24054 ]NC 5.483? vJ 29.577

LOP 56.SI VP 38.518 GAP 7,15 AZP 84,64 TAL 250,36 TAP 58,20 RCA 105.55 APO ]69,04 v? 35.085

GP 13,79 ZAL 150.94 ZAP 145.60 ITS 24.4A ZA[ 131.87 [T[ 165,?7 ZAC 90._4 [TC 274.26 CLP-148,|7

OLA 2.01 RAL 88.82 RAG 6568.9 VEL I],J|9 PTH 2.A0 VHP 6.069 OPA 37.89 RAP 86,9D [CC 1,8]SD

L-I TIN[ INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH JNJ T]M[ PO CST TIN INJ ? LAT INJ 2 LONG

2508.65 -Z5.43 61.00 327.09 10Z,86 J 14 0 1908.7 -2].4Z 51.91

9027,56 ?5.28 221.45 ]25,55 73.40 14 Z5 57 4427.6 ?0.?B 213.66

2243,23 -26,79 41.1] 326.7A 105.79 ? 31 5Z 1643.3 -24,63 5?.99

4768,20 24,59 201.92 325,10 72,45 15 40 2 4168.2 21.96 194.11

2022,90 -30,41 Z3,29 325.6_ 106.4] ] 38 ]5 1422.9 -77.86 35.02

4561.]1 28.14 184.86 32],75 69,74 16 42 40 3961.5 25,12 176.98

CIFrERENTIAL CCI_RECT|ON$

_06-1.17S8 TRA-2.6318 TC3-1,18A5 _AU .8041

R0[ -._974 RRA -.1700 RC3 ,0452 FAU .064_3

r_E -.9386 FR4 -.3296 rC3-1.1065 8SP 8660

_O_ 1.J798 _RA 2.6375 8C3 1,1853 rSP -482

N]0-COURSE ExECuTION ACCURACY ORBIT OCTERNINATION ACCURACY

SGT 2868.6 SGR ]70.3 $63 ]55.4 ST ]140,5 SR 88._ SS _07.3

RRT ,$223 RRF .0518 RTF ,8287 CRT .99|9 CR$ -.9A74 CST -.9116

$G8 2873,6 RZ3 -,A481 R13 .8280 L]A 1202.4 NS4 J57.4 SSA 6.3

$G| 2870.0 SG2 145.2 7HA 1.78 ELI 11A3,9 EL2 JJ,2 ALF A.AO

LAUNC_ CATE NAY 30 1964 FLIGHT T|I,_ 116.00 ARRIVAL OATE $[P 25 1964

HELIOCENTRIC CON[C

RL 1_1.66 LAL .00

RP 107.97 LAP -.97

RE _],_97 GL -24.48

PLAN_TC_CENTRIC CC_*I[C

C3 51.140 VHL 7.151

LNCH AZNTH LNCH Tl_

90.00 1 0 0

90.00 IZ 42 37

l_O.OO 2 20 _l

100.00 IA A 26

]I0.OO 3 2Y 59

110.00 ]5 13 48

OIFFERENTJAL CC_RECTION$

TOE-1.3775 rRA-2.TO65

ROE -.0_48 RRA -._003

FOE-I.OI_9 FRA -.4910

6_E 1.3786 6RA 2.7139

OISTAN(E 363,50_

LOt. 748,62 VL 27.761 GAL -12,02 AZL 96,27 HCA 171.05 ,_,¢A 135.30 ECC .21865 iNC 6.2665 Vl 79.37?

LOP _9.72 VP $8,456 GAP 7,]3 AZP 83.81 TAL 2_8.71 rap 39,76 RCA ]O3.16 APO 167.83 V2 ]5.098

GP 18,19 ZAL 347.86 ZAP J45.Z0 ITS ]1.7J ZAE )29.87 ET[ 162,20 ZAC 95,52 ETC 273,97 CLP-149.8|

OLA -I.0A RAL 90,10 RAO 65M.9 V[L 13.134 P_H 2.40 VHP 6.265 0PA 4_,39 RAP 88.43 £CC 1.8416

L-] TIN_ ]NJ LAT |NJ LONG |NJ RT A$C [NJ AZNTH |NJ TIN] PO C$T T|N |NJ 2 LAT INJ 2 LONG

2413,82 -2].89 5A.65 317.]Z 105.67 1 40 ]6 181_.8 -21.51 A6,78

5114,32 25.00 _?,_9 ]28.1_ 76.26 |4 8 l 4524.3 ?2.87 2J9.97

2134.99 -25,ZJ 35.04 ]E6.90 J06.62 2 36 A6 J5S3o0 -?2.69 27,13

4860.38 26.34 708.21 3_7,74 7_.33 1fl 25 _? 4260.4 _4.06 200.15

1944,84 -28.?8 ]7.80 ]25.60 ]09,30 4 0 74 1344.8 -25,87 9.82

A643.29 29,94 190,56 ]26.57 72.68 16 31 1] 4043.3 27.28 IBZ.3_

N|0-COURS[ [x[CuTION ACCURACY CI_B|T O[T[RNJNAT[ON ACCURACY

rc1-1.1982 BAU .8213] SGr 19?8.4 $GR 187.3 $G3 148.8 ST 1282,2 $R 65.3 $5 447,1

RC] ,D_98 _AU .0_31 RR7 .4A91 RRF -,_8J3 R?F .83J8 CR7 ,952A CR$ -,?684 C$T -.9253

rC3-1.02A3 BSP 9031 5GB 2982,2 R73 -,5106 R13 .8510 LSA 1549.? NSA 162.? $SA 4.Z

BC3 1.1997 rSP *464 $G! 29?7.5 SG2 ]6?.2 THA 1,62 ILl |2_3.7 [L? ]9.9 ALF ?.7_

2267



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1, 1964)

L•UNCH 0•T[ M•Y SO |964 FLIGHT TI_( IIB.O0 • RRIVAL D•TE $[P 25 JgG4

H(LZOCENTRIC CONIC 01STANCE ]59.284

RL 16|.66 L•L .00 LOt. Z•8.62 VL Z7,660 GAL -11.69 AZL 97.92 HCA 17•.26 SN•

lP 107.9] LAP -.?t LOP 6Z,94 VP 18.395 GAP 7.57 AZP 8Z.iZ TAL ZZ?.04 TAP

RC 135,815 GL -50.Z| GP Z6.90 ZAL |4Z,47 ZAP |4|.80 ITS 43.86 ZA[ I25.54 [T[

PL•NETO_ENTR|C CONIC

C3 S],00I VHL 7.4|6 0L4 -6.77 R4L 91.?? RA0 6569.0 ¥(L ]3.280 PTH Z.4) VHP

13•.73 ECC .Z]7OB INC 7.9163 vl Z9.571

41.30 RCA 10Z.79 APO I66.67 VZ 55.110

151.0| ZAC IO•.OZ ETC Z73.gZ CLP-151.79

6.7|] DPA 51,16 RAP 89.I8 ECC 1.5DSZ

LNCH •ZNTH LNCH Till( _-| TIN( IN| LAT [NJ LONG iN| RT ASC IN| AZNTH IN| T|NE PO CST TIN IN| Z LAT |NJ Z LONG

90.00 I 49 44 ZZ54.57 -20.52 44.03 3Z8.50 109.95 Z Z? 19 J654.6 -17.6| ]6.]6

90.00 IZ 6 10 53Z1.61 Z?.46 24|.90 333,71 82.80 J3 54 51 4721.6 26.18 23].47

IO0.O0 3 7 51 Z002.59 -Z|.88 Z4.97 ]Z7.96 Ii0.5l 3 4! 13 I402.6 -18.82 17.49

lOO.OO 13 30 44 5046.8] Z8.88 ZZ|.6Z 333.49 81.94 14 54 53 444S.8 Z7.46 ZJ).II

110.00 • 8 42 |8|Z.06 -Z5.46 8.90 3ZG.]5 II].GZ 4 36 54 IZlZ.I -ZZ.05 1.41

II0.O0 14 46 ZZ 481Z.IZ 32,7Z Z0Z.5Z 33Z,76 ?9.50 16 6 ]4 421Z,1 30,9Z 194.16

DIFFERENTIAL CCItRECTIONS M|D-COUR_,[ IX;CUT|ON ACCURACY ORBIT DETERMINATION •CCURACY

tD£-1.7843 TRA-Z.8114 TC]-J.|]ZO 8AU .8199 $GT _166.8 SGR Z44.2 $G) I]4.] ST |527.5 SR 64.J $5 520.8

ROE .0070 RRA -.2733 R() .0809 FAU .05251 RRT .3467 RRF -.ZO63 RTF .8406 CRT .]494 CRS -.0291 CST -.9467

rO[-1.|534 FRA -.44SJ rA) -.8266 86P 9113 SGB )0?6.5 RE) -.53Z4 R1) .8]95 LS• 1606.0 NS4 I70.6 SSA 2.]

80E 1.7843 eRA 2.8247 843 1.1150 rsP -4|3 $GJ 3067.9 3GZ 229.0 TH4 1,59 EL; J527.6 ELZ 60.1 ALF .84

LAUNCH O•T£ NAY 30 1964 FLIGHT TIN; IZ0.D0 ARRIVAL DATE SEP ZT 1964

HEL|O(ENTR;C CON|C

RL 151.66 LAL .00

RP 101.90 LAP -.G0

R( JS#.OZI GL -44.60

PLANAETC_ENTR;C CONIC

C3 83.455 VHL 9.135

LNCH AZMTH LNAH TZl, q[

90.00 4 J9 ;0

90.00 IO ? Z!

100.00 5 25 5e

100.00 |j 43 14

ZZ0.O0 6 3 36

]J0.O0 13 ZZ 5

DIFFER[NT;•L COI_RECTION$

r0{-3.2691 TRA-3.0416 743 -.6529 8AU .7308

ROE -,03Z? RRA -,6982 RE3 .05Z) rAU .03105

FO[-|.3494 FRA -.3997 re3 -.]ZZl 8SP 8868

BUT 3.269Z gRA ].liD7 843 .6550 rSP -276

DI$TANAE )65.042

LOL Z48.6Z YL Z7.561 GAL -11.36 AZL 103.73 HAA 177.46 ]HA J33.98 ECC .23561 ZNCI].730] vl 29.377

L_P 66,|5 vP _1,]34 GAP ?.?? AZP 76.28 TAL 225.34 TAP 42.60 RCA ;02,42 •PO 165.55 VZ 3_.123

GP 49.50 ZAL 128.63 ZAP 126.87 ETS 66.57 ZAE 110.95 E_E 151.66 ZAC |26.64 ETC 276.11 CLP-I57.48

OLA -21.)0 RAL 9],6| RAO 6569.6 ¥EL ;4.3;| PTH 2.60 ¥HP 9.000 GPA 7].]] RAP 78,09 EC( 2.3735

L-; TIIAE IN; LAT IN; LONG IN; RT A$C ;NJ AZNTH JNJ T|N_ PO CST TIN JNJ Z LAT ZNJ Z LONG

1830.91 -8.79 18.49 338.65 J17.03 4 49 40 1230,9 -5.10 11.76

663.30 24.57 308.67 351,Z0 104.54 10 18 16 ]].3 Z6.]] 300.44

1615.34 -10.75 1.6| ]37.61 116.06 5 52 5] 10|5.3 -6.92 ]54.92

5634.16 26.71 Z64.43 351.#0 10].94 13 IT 8 5034.2 ZB.3? 256.02

;•91.36 -15.5_ 349.89 3)4.8) 120.83 6 ZB 33 897.4 -11.]5 ]43.30

53Z4.89 )Z.0? 24Z.39 353._4 10Z.]| |4 50 50 4724.9 33.46 Z]].43

M|D-C(_IJRSE [K[AUTION ACCURACY ORBIT 0£TERHINATION ACCuR•C_

$GT 3133.6 SGR 480.I $63 9Z.I ST ZI40.6 SR 142.5 s) 661._

RRT .59J9 RRF .17|2 RTF .895| CRT .AZI] CRS -.Z368 C$T -.98D9

SGB 3170.2 RZ] -.4549 RJ] .6900 LSA _Z_7._ NSA 179.] SSA ._

SGJ 3146.6 SG2 365.] TH• 5,26 ELI Z|4J.5 [LZ 129.2 •LF 1.61

LAUNCH DAtE N•¥ 3D 1964 FLI&HT Till; 122,00 ARR|V•L DATE SEP 29 196_

HELIOCENTRIC C(_IIC DISTANCE 370.99I

RL 151.66 LAL .O0 LOL 248,62 VL 27.483 GAL -II.06 •ZL 61.27 HC• 180.66 SNA ]3].26 ECC .Z348] INCZS.?2|B Vl Z9.377

RP 107.86 LAP -.41 LOP 69.3? VP 38.275 G•P 8.05 AZP 118.73 T4L 223.69 TAP 44.55 RCA lO|.9? 4PO ]64.55 VZ ]5,1_4

RC t_D.2|5 GL 58.]8 GP -72.56 ZAL 111.36 ZAP 105.2? ETS 2_0.55 ZA[ 89.6) ETE 176.Z3 Z•C 15.61ETC ]_T.T8 CLP |51.45

PLANET_ENTR;C CONIC

C] 2]|.51B VHL 15.216 OLA 76.14 RAL |55.70 RAD 657|.3 V[L 18,784 PTH ].06 VHP 2|.109 DP4 -53.12 RAP 7].]7 ECC 4.BIDZ

LNCH •ZMTH LNCH TIN[ L-| TIN( IN; LAT ;NJ LONG IN; RT ASC IN; AZNTH IN; TIN[ PO CST TIN |NJ 2 LAT IN; Z LONG

15.79 11 42 ]2 4969.Z5 -8.06 Z49.05 63.71 14.00 19 5 21 4369.) -15.81 Z47.46

164.21 A 4] 26 )|64.$5 -8.05 91.?9 6).69 14.00 5 36 30 2584.6 -15.BI 90.Z0

J5.79 17 4Z 32 4969.25 -8.06 249.05 63.71 14.00 I9 5 21 4]69.3 -IS.B! Z47.46

164.21 4 43 26 3184.55 -8.05 91.79 6].69 14.00 ] ]6 30 Z564.6 -JS.BI 9O,ZO

J5.79 l? 42 ]Z 4969.Z5 -8.06 249.05 63.71 14.00 19 5 21 4369.] -15.BJ Z47.46

164.Z1 4 43 26 3184.5] -8.0] 91.79 6).69 I4.00 5 )6 S0 Z584.6 -15.SJ 9O,ZO

O|rFER[NTIAL CC_R[CTION$ NI0-COUR$[ IX;CUT|ON ACCURACY ORS|T DETERMINATION ACCuR•CY

TOE 5.7096 rR4 1.0333 TC3 -.0]05 BAU .2017 SGT 2698.8 $GR 2272.Z 363 53.2 ST 2204.5 SR ZIZO.5 $$ 866.0

RO[-5._904 RRA -.518• RC3 -,0412 FAU .O0474 RRT -.9590 RRF -.93|3 RTF .996] CRT -.9941 CRS .99D1 C$T -.9993

rOE 1.2183 FR4 .Z596 ¥C3 -.0177 BSP 36)4 $68 35Z8.0 RZ3 -.ZOZ6 RI3 -.979] L$4 ]174.2 NS• 175.Z $5• .4

808 7.9908 BRA 1.165J 8C] .0652 FSP -74 SGI 3492.7 SG2 497.6 ?HA 140.11 ELl 3054.7 [L2 157.Z •LF J]6.12

LAUNCH DATE NAY 30 1964 FLIGHT 711/( |Z4.00 ARR|VAL D•TE OCT 1 1964

HELIOCENTRIC CONIC O|5TANCE )76.656

RL |_|.66 L•L .O0 LOt. 248.62 VL 27.366 G4L -10.69 AZL 86.78 HCA 18].98 SN• 132.55 ECC .23140 JNC 3.ZJZO v| Z9.377

RP lO?.SZ LAP -.ZZ LOP 72.59 UP 38.Z16 GAP 8.Z| AZP 9).ZJ TAL ZZl,5A TAP 45.92 RCA |01.61 APO 163.49 VZ ]5.146

RC |4Z,]94 GL 14.30 GP -]].20 ZAL |51.Z0 ZAP J38,66 [TS 310.53 ZAE |24.83 ETE Z07.72 ZAC 41,95 £TC 272.60 CLP-I56.77

PLAN(TOCENTRIC CONIC

C3 37.]O9 YHL 6.108 OLA )7.68 RAL 94.76 iAO 65(N_1.5 ¥[L JZ.597 PTH 2.28 VHP 7.536 OPA -10.76 RAP 96.75 [CC 1.6140

LNCH AZMTH LNCH T|_ L-| TIN l; |NJ LAT |NJ LONG |NJ RT ASC IN; AZNTH ;NJ T|N_ PC) CST TIN ;NJ 2 LAT]NJ 2 L_NG

64.03 16 5 25 4265.01 -ZO.)I 188.77 336.14 57.55 17 16 30 3665.0 -Z4.44 ISI.?B

115.97 22 l0 24 )116.$5 -20.30 102.06 336.14 ]7.54 Z3 2 ZI 2516,6 -24.43 95.0?

64.03 16 5 25 4Z69,0| -ZO.)I 188.?? 336.I4 57.55 IT 16 )0 3665.0 -84.44 |8|,78

115._7 Z2 10 24 3118.]$ -Z0._O 102.06 ]36.14 57.54 _3 Z ZJ _16.6 -24.43 95.0?

64.03 16 5 25 4265.0| -Z0,31 188.77 338,14 57.55 17 16 30 )66].0 -24,44 181.78

J15.97 2Z 10 ZA 3116.55 -Z0.30 J0Z.06 336.14 5?.54 23 Z _| 25J6.6 -24.43 95.0?

O|r_[R[NTIAL COI_RECT|ONS N|0oCOURSE EXECUTION ACCuRAC_ ORB|T DET[RM|N•TION ACCURAC_

TOE .921 ] TR4-|.9911 Y43-1.8242 8AU .923] SG7 3)58.9 $GR 404.0 $G] IJ5.2 ST JJJ 9.2 SR J2].) SS 230.0

ROE .J307 RRA .0172 R43 -.)J47 FAU .04434 RR7 .6740 RRF .96)8 RTF .84J7 CRT .742| CR$ -.9568 C$T -.904_

rOE .]611 rR4 -,2410 rC)-J,OZ89 BSP 9959 SG8 ))83.| RZ3 .5306 R|] .84]6 LS• IJ4Z.] NS• 175.8 $S• 3._

BUT .9]05 BRA 1.9912 8C) 1.851J rSP -)5? SGJ ]]70.0 $GZ 297,5 ?HA 4.67 ELI JJ_2,9 ELZ 82,] ALF 4.70

ZZ6B



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19645

LAUNCH OAT[ NAY 30 1964

HELIOCENTRIC CONIC

RL ]51.66 LAL .O0

RP ]07,79 LAP -.03

RC I44.559 GL 1.20

PLANETOC[NTR|C CONIC

C5 35.ZZZ VHL 5.T64

LNCH AZNTH LNCH TIM[

90.00 21 17 59

gO.O0 ]? 2 26

lO0.O0 Z3 0 39

I00.00 18 2 27

ll0.OO 0 5A 8

]]0.00 18 Z9 Z3

FLIGHT TJN[ 126.00 ARRIVAL 0ATE OCT 3 1964

0|STANCE 382.A09

LOt. 248.62 VL 27.271 GAL -10.54 AZL 89.74 HCA 182.20 SNA I31.87 £CC .25258 JNC .ZAAA V] 29.577

LOP 75.81 VP 58.158 GAP 8.41 AZP 90.26 TAL 220.20 TAP 47.40 RCA I01.Z2 APO 162.51 vZ 35.152

GP -20.88 ZAL 155.74 ZAP |48.94 [TS 524.0Z ZA[ ]50.57 [T[ 197.64 ZAC 56.56 [TC 271.56 CLP-156.42

DLA 24.55 RAL 95.34 RA0 6}68.5 VEL |2.41A PTH 2,25 YHP 6.741 0PA 5.56 RAP 99.90 ECC 1.5468

L-| T|I412 INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

5257.81 -25.55 ]15.38 534.82 77.57 2Z 11 52 2652.8 -2T.04 105.05

4085.18 -3.66 165,57 3Z6.A9 61.90 18 1O }I 5485.2 -?.39 158.88

Z906.26 -27.94 89.59 355.38 78.95 23 49 6 2506.8 -89.I9 81.00

5891.45 -1.55 130.15 525.30 60,I4 19 7 18 529|.5 -5.A9 145.6]

Z364.05 -31.46 64.60 336.41 82.54 1 56 5Z I964.0 -34.13 55,42

5806.95 3.21 140.80 3ZZ.15 55.95 19 }Z }0 3202.0 -].Z8 154.59

01FF[RENTiAL CCR'R£CTIONS

T0E .JAZO TRA-Z.2AgA TC3-2.1157 8AU .9551

ROE .0558 RNA -.0420 RC} -.Z683 FAU .05196

FOE .0139 FRA -.2585 FC3-1.3941 85P 10652

80[ .1714 6RA 2.2496 6C3 2.1905 rsP -4Z?

NI0-COUR$E EK[CUT|ON ACCURACY ONSIT 0[TERN]NATION ACCURACY

SGT 548|.Z SGR 312.6 SG} 132.I ST 758.5 SR 5?.9 SS 57.0

RRT .2984 RRF .9856 RTF .8214 CRT .4504 CRS -.A185 CST -,9191

$68 3495.7 R23 .5A45 RI3 .8Z56 LSA 760.7 NSA 51.7 SSA 22,4

SGI 3490.5 SGZ 190.8 ?HA 4.18 ELI 758.9 [LZ 51.? ALF 1.98

LAUNCH OAT[ NAY 30 1964 FLIGHT TIME IZ8.00 ARRIVAL OAr[ OCT 5 1964

NELIOCENTRIC CONIC DISTANCE 388.J64

RL ]31.66 LAL .00 LOL Z48,62 VL Z7.17? GAL -9.92 AZL 90.88 HCA 190.42 SNA 151.Z0 ECC .23153 INC .8757 vl 29.5??

RP 102.26 LAP .16 LOP 79.04 VP _1.101 GAP 8.61 AZP 89.14 TAL 218.45 TAP 48,88 RCA J00.82 APO 161.52 VZ 35.168

RC ]46.709 GL -4,I?

PLANW[TOCENTRIC CONIC

C3 31.853 VHL 5.642

LNCN AZNTH LNCH TINE

90.00 ZZ )4 16

gO.O0 15 56 11

I00.00 0 II 40

100.00 17 5 44

]lO.O0 I A5 26

I10.O0 17 48 22

5P -14.58 ZAL 152,04 ZAP |5_,LP'O ET3 _}?,!F ?1[ _t!�K EFT |9?,?4 ZlC g?.Ti fTC _70 Y? CLP-I_?.??

OLA 19.13 RAL 96.63 RA0 6568.3 VEL 12.378 PTH Z.Z3 VHP 6.}98 DPA 9.81 RAP |02.58 ECC 1,5259

L-| T|NIE [NJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH INJ T_NE PC) CST TIM JNJ 2 LAT JNJ 2 LONG

2970,48 -28.13 94.28 533.81 86.57 23 24 6 23?0.5 -28,50 85.62

A530.99 4.25 179.30 3Z4.63 61.98 17 8 22 5751.0 ,47 172.66

2670.14 -Z9.82 72.Z8 333.90 87.8Z 0 56 10 ZO?0.1 -29.80 63.48

4106.55 5.74 161.98 3Z3.8Z 60.61 18 14 11 3506.6 1,78 155.43

Z376.25 -5A.17 50.05 333.9} _|.1l Z Z5 } 1726.8 -55.64 40,8§

3972.71 9.46 |49.56 32J.55 57,00 18 54 40 352Z.7 5.05 145.25

OIrFERENTIAL CC_RECT|ONS

?0E -.1197 TRA-Z.)ZI5 7C3-2.2719 BAU .92|9

ROE ,O515 RRA -.0603 RC5 -.23_6 FAU .05274

roe -,]A68 FRA -.2355 FC5-1.4342 8SP I0937

8DE .1304 8RA 2.3823 8C3 2.2858 rsp -A38

N]O-COIJRS[ E XI[CUT[ON ACCURACY ORBIT 0[TERNINATION ACCURACY

SGT 3}79.6 SGR 275.3 SG5 14Z.1 ST 762.5 5R 56.4 S} 99.3

RRT .840Z RRF ,9568 RTF .8150 CRT .2042 CRS .6050 CST -.5928

$68 3590.Z R_3 .4995 RI3 .8164 LSA 764.7 NSA 95.3 SSA ]?.9

SGI 3582.1 SG2 149.0 THA }.70 ELI 762.4 EL2 55.2 ALF .87

LAU_CM 0ArE MAy 30 1964 FL|GHr TIME 130.00 ARRIVAL CAT[ OCT ? ]964

HELIOCENTRIC CONIC DISTANCE 595.916

_L 151.66 LAL .00 L(P,. 2A8.62 VL 2?.084 GAL -9.61 AZL 91.48 HCA

RP 107,7? LAP .55 LOP 82.Z7 VP 58.0A5 GAP 8.81 AZP 88.56 TAL

195.65 SNA 130.55 ECC .25083 ]NC 1.4809 Vl 29.3?7

216.69 TAP 50.35 RCA IO0.AI APO 16Q.68 VZ 35.178

RC 148.845 GL -7.16

PLANETC)(ENTRIC CONIC

C3 }0.66T VHL 5.558

LNCH AZMTH LNCH TIME

90.00 25 11 18

90,00 15 30 56

I00.OO O 45 51

I00,00 16 45 ZO

110,00 2 15 56

110.00 17 5J 44

GP -1J.12 ZAL 150.Of ZAP 155.68 ETS 337.27 ZAE I}Z.}? £TE 189.16 ZAC 66.30 ETC 270.15 CLP-158.23

OLA 16,06 RAL 98,07 RAC 6568.2 V[L 12.530 PTN 2.22 VHP 6.587 OPA 15.17 RAP |04.78 [CC 1.504T

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

ZO45.A0 -Z8.29 85.00 335.19 91,Z2 Z3 56 4Z 2245.4 -Z?.8? 26,36

4459,Z9 7.68 185.AI 52A.87 _2.66 16 4A 55 5859.5 3.96 IT8.Tl

2552.24 -Z9.80 63.5Z 135.14 92.4} I 28 4 1952.2 -29.15 54.28

4205.69 9.02 IG?.SZ 5Z4.15 _1.58 17 53 ?) 5605.7 5.15 160.89

2276,64 -5).76 42.26 35Z.81 95.70 2 51 33 |6?6.6 -3Z.60 53.22

4054.05 I2.44 155.98 5Z2.1I 57.90 18 59 |_ 5454.I 8.11 147._6

OIFFERENTIAL C_RECT[ON5

TOE -.2756 TRA-2.)AA9 TC5-2.4066 8AU .9906

R0E .06|8 RRA -.06_0 RC3 -.216| FAU ,05201

FOE -.2360 rRi -.2070 FC3-I.4683 8SP lifO0

BoE .28Z5 8RA Z,5459 8C3 2.4165 FSP -445

N]0-COURS[ EXECUT|ON ACCURACY ORBIT 0[TERNINATION ACCURACY

SGT 3682,3 SGR 258.4 SG} 14}.4 ST _15.2 SR 68.0 SS 146.?

RRT .8456 RRr ._K]96 RTF .81Z8 CRT -.0|90 ORS .7872 CST -,5922

568 5691.4 RZ} .4146 RI3 ,8157 LSA 818,0 NSA 154.8 SSA 15.9

SGI 3688,8 SG2 137.? THA 3.40 EL| 815.2 EL2 68.0 ALF 129.91

LAUNCH DATE NAY 50 J964 FLIGHT TIIA_ 13Z.O0 ARRIVAL OAT£ OC? 9 1964

HEL|OCENTRIC CON JC 0|STANC[ 399.664

RL 151.66 LAL .00 LOt. 248.62 VL 26.992 GAL -9.23 AZL 91.86 HCA 196.89 SNA 129.92 ECC .25029

RP 107.69 LAP ._4 LOP 85.49 VP 37.989 GAP 9.00 AZP 88.22 TAL ?IA.92 TAP 51.81 RCA 100.00

|NC 1.8578 vl 29.577

A PO 159.85 v2 35.188

RC 150.964 GL -9.J5 GP -8.95 2AL 147.99 ZAP 157.46 ETS 540.65 ZA[ 132.A9 ET£ 187.22 ZAC 68.58 ETC 269.59 CLP-159.2)

PLANETOCENTRIC CCINJC

C3 Z9._10 VHL 5.452 OLA 15.98 RAL 99.59 RAO 65_.2 VEL J2.284 PTH 2.21 vHP 6,620 DPA 15.20 RAP I07.I8 [CC 1.4857

LNCH AZNTH LNCH TJN_ L-1 TIN£ JNJ LAT JNJ LONG |NJ RT A$C [NJ AZNTH INJ TIME PO CST TIN JNJ 2 LAT INJ Z LONG

90.00 Z3 36 24 2759,46 -28.02 78.87 533.01 94.28 24 22 24 2159.5 -27.13 ?0.52

90.00 15 12 56 4503.9? 9.69 189.11 525.57 65,26 16 53 0 5904.0 6,02 182.34

JO0.O0 1 9 5 24?5.26 -29.45 57.6_ 552.87 95.48 1 30 J_ J873.3 -28.36 49.04

J00.O0 16 51 52 4265,40 lO.g5 ]70.9_ I 524,91 62,01 17 A2 58 3665,4 7.12 164.2J

110.O0 Z 35 55 220?,80 -55,17 56.98 552.35 98.78 5 10 45 1607.8 -3J.60 ZS.lO

JIO.O0 17 Z) )] 4103.62 14.22 156.72 323.00 58.58 18 51 55 5505,6 9,96 150.21

O|FF[RENTIAL CC_RECrlONS M|0-COUR$£ EXECUTION ACCURACY ORB|T C[TERMINATION ACCURACY

TO£ -.37?? TRA-2.5425 TC5-2.5508 8A@ |.0098 SGT 3784,4 $G_ 253.8 $G} 145.3 ST 865.5 $R 83.# SS 180.5

RDE .026J RRA -.0?04 RC5 -.210] rAo .05077 RRT .8282 RRr .8541RTF .8117 CRT -.1915 CR$ .86#5 CST -.6221

rOE -.?909 FRA -.1?58 rc3-1.4895 8SP 1|668 SGB 5?92.9 R2} .3228 RJ5 .8124 LSA 875.! NSA 161.6 $SA 15._

BOE ._53 BRA 2.3435 BC3 2.5595 rSP -445 SGI 5790.3 SG2 142.0 TMA 3.18 ILl _65.6 EL2 8?.? ALr ;?8.93

2269



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 1. 1964)

L4UNCH OAT[ NAY }0 1964

HELIOCENTRIC CONIC

RL 151.66 LAL .00

RP 10T.67 LAP .?}

RC 153.069 GL -10.6Z

PL ANI[ TOCENTR I C CONIC

C} 28. 332 VHL 3,}25

LNCH AZNTH LNCff ;II_ L-I TIN( JNJ LAT

90.00 0 0 29 2694.26 -Z?.60

90.00 15 lO Z9 4548.64 il.04

I00.00 1 ZB 10 Z41|.92 -28,95

100.00 16 Z5 Z8 4306.?I IZ,Z6

110.00 Z SO 46 Z153.50 -]Z.53

110.00 12 19 ZZ 413?.90 IS,43

01FFERENTIAL C(_I_mECT|ON_

r0£ -.4915 TRA-2.3ZI3 TC3-Z.?053 BAU 1.0Z85

RO£ .0912 RRA -.0695 RC3 -.ZlOI FAg .049])

FOE -.3274 FRA -.1433 FC3-1.5085 BSP J L=P'OOZ

80[ .4606 8RA Z.5ZZ) 8C3 Z.7|35 FSP -444

LAUNCH DAT[ NAY 30 1964

H[uIO(ENTRJC CCNIC

RL 151.66 LAL .OO

RP 102.6& LAP .9|

RC 153.158 GL -11.80

PLAHETOCENTRIC CONIC

C3 Z?.ZOZ VHL 5.116

LNCH AZMTN LNCH Till( L-I TIldE INJ LAT

90.00 0 18 13 2640.0) -Z?,lJ

90.00 15 6 4 4582.24. 12.06

lO0.O0 1 43 6 Z359.78 -ZB.4|

100,00 16 Z1 51 4338.Z5 13.24

110.O0 3 5 56 Zi06.85 -31.86

110.00 17 J? 31 4163.93 16.33

DIFFERENTIAL CQRRECTJC_AS

TOE -.5068 TRA-Z.Z830 TC3-2.866Z BAU 1.0432

ROE .106Z RRA -.0659 RC3 -.2133 FAU .04262

FOE -.3503 rRA -.lO?Z FC5-I.5|?0 8SP |ZZSJ

6DE ,5128 eRA 2.2839 BC} 2.8741 rSP -437

FLIGHT TIN4[ 134.00 ARRIVAL OAT[ OC1 I1 1964

0|$TANC[ 405.40?

LOt. Z48.68 VL Z6.903 GAL -8.83 AZL 9Z.IZ HCA Z00,12 SMA 1Z9.30 [CC .22989 INC Z.1159 vl Z9.327

LOP 88.72 VP 37.933 GAP 9.Z0 AZP 88.01 TAL 2|3.14 TAP 55.26 RCA 99.58 APO ]59.03 VZ 53o198

GP -7.48 ZAL 146.00 ZAP 158.91 [?S 54Z.99 ZA[ 132.50 [T[ 185.91 ZAC ?0.20 [TC 269.03 CLP-160.22

0LA 12.39 RAL 101.18 RAD 6568.1 VEL IZ.236 PTH Z.ZO VHP 6.672 CPA 16.31 RAP 109.60 ECC 1.4666

|NJ LONG |NJ RT A$C INJ AZNIH |NJ TIN[ PO CST TIN |NJ Z LAT JNJ 2 LONG

?4.18 }38.10 96.60 0 45 23 2094.8 -Z6.40 65.72

191.69 3Z6.48 63.76 16 26 18 3949.6 7.43 184,8T

55.|9 33Z.91 97.80 2 8 Z| 1811.9 -27,57 44,66

178.Z7 325.83 62.52 17 57 15 3706.? 8.48 166.32

$Z.B? 3}Z.Zl 10J.I3 3 26"39 1553.5 -30.66 24.J5

158.64 3Z4,0Z 59.11 18 28 20 3537.9 il,22 152,02

NXO-C(_UR$[ [XJ[CUT|ON ACCURACY t_SJT OETERNINATION ACCURACY

SGT 3882.9 $GR 256.0 $G3 142.6 ST 912.2 SR 101.0 S$ 206.8

RRT .797) RR Ir .7964 RTF .8111 CRT -.3ZOO CR$ .9153 CST -.6468

SGB 3#91.3 RZ3 .Z463 RI3 .81|6 LSA 922.9 NSA 18J.8 $$A 16.2

$GI _188.Z SG2 154.3 TMA 3.01 ELI 912.8 EL2 95,6 ALF 127,95

FLIGHT 1114[ 136.00 ARRIVAL DATE OCT 13 1964

0|STANCE 411.|45

LOt. 248.82 VL 26.8|4 GAL -8.46 AZL 92.31 HCA 203.56 8NA 128.21 [CC .22966 INC 2,3051 vl 29.3??

LOP 91.96 vP 37.879 GAP 9.40 AZP 82.88 rAL 211.36 TAP 54,71 RCA 99.I5 APO 158.27 vZ }3.206

GP -8.4I ZAL 144.00 ZAP 160.|7 ETS 344.65 ZAE 132.49 ETE 184.98 ZAC 21.42 ETC 268.4? CLP-161.Z0

OLA ll.O? RAL 10Z.85 RAD 65M.I VEL IZ.189 PTH Z.19 VHP 6.234 0PA 12.36 RAP 11Z.04 ECC 1.4477

|NJ LONG |NJ RT A$C INJ AZNTH INJ TIN[ PC) CaT TIN INJ Z LAT iNJ Z LONG

70.Z5 333.39 98.51 J 2 13 2040.0 -25.65 61.89

193,67 327.50 64.19 16 2Z 27 3982.7 8,49 186.81

49.41 533.15 99.72 2 24 26 J759.8 -26.77 40.99

125.10 326,90 62.95 11 34 9 3738.Z 9.51 168.30

Z9.39 332.35 103.08 3 41 3 1506.8 -29.74 Z0.85

160.12 325.14 59.54 18 26 35 }563.9 12.17 133.49

HID-COURSE EXECUTION ACCuRACr CRSIT OETERNINATION ACCURAC_

aGT 3972.3 $GR 261.9 aG5 141.1 aT 951.7 aR 119.0 SS 226.7

RRT .7384 RRF .7390 RTF .8097 CRT -.4|87 CRa .9433 CST -.6641

SG8 3980.9 RZ3 ,1900 RI5 .8101 L$A 965.4 NaA 197.6 SSA 16.9

$GI 3977.3 SGZ 120,5 THA Z.87 ELI 953.0 ELZ 107.9 ALF 176.97

LAUNCH C4rE NAY 30 1964 FLIGHt lINE 158.00 4RR1VAL CAT[ OCT 15 1964

HELI_ENTRIC CONIC

RL 131,66 LAL .00

RP 107,61 LAP 1.10

RC 137.2}2 GL -12.80

PLAf_I[FC_ENTR IC CONIC

C3 Z6,026 VHL 5.106

LNCH AZNTH LNCH TIME L-[ T|NE INJ LAT

90.00 0 34 45 2590.90 -26,32

90.00 13 ] _0 4610.89 12.89

100.00 Z 0 39 2312.80 -27.87

100.00 16 19 37 4364.22 14.04

110.00 3 20 19 2064.51 -31.17

II0.00 I? 17 6 4|85.ZB 17.0_

DIFFERENTIAL CC_RECTION$

r0[ -.3565 rRA-2.2339 TC3-3.0431 8AU 1.0636

ROE .1202 RRA -.0609 RC3 -.2195 FAU ,04009

FOE -.3694 rRA -.0737 rC3-1.5303 BSP 12567

6OE .3693 BRA 2.2367 8C3 3.0310 FaP -434

LAUNCH OAT[ MAY }0 1964

CISTANCE 416.877

LOt. 248.62 VL 26.727 GAL -8.06 AZL 92.45 HCA 206.60 SMA 128.13 [CC .ZZ939 INC Z.4307 vt 29.377

LOP 95.19 VP 37.825 GAP 9.60 AZP 87.81 TAL 209.56 TAP 56.15 RCA 98.71 APO 137.53 VZ 33.213

GP -5.61 ZAL 141.96 ZAP 161.32 [TS 345.85 ZA[ 132.42 [TE 184.30 ZAC 72.41EtC 267.91CLP-16Z.13

DLA 9.90 RAL 104,60 RAO 6568.1 VEL 12.145 PTH 2.16 VHP 6,803 OPA 17.91 RAP 114.50 ECC 1.4Z91

INJ LONG INJ RT AaC INJ AZNTH INJ TIME PC) C6! TIN INJ Z LAT INJ 2 LONG

66.76 353.84 100.18 I 17 36 1990.9 -Z4.89 58.49

195.35 3Z8.6Z 64.57 16 20 21 4010.9 9.36 188.43

46.04 335.5? 101.40 Z }9 3Z 1712.8 -23.91 37.73

176.61 328.05 65.34 17 32 42 3764.2 10.35 169.77

26.29 332.67 104.80 3 54 44 1464.3 -28.82 17._?

161.34 326.35 59.92 18 26 51 3385.3 12,94 134,66

N|0-CC_RSE EXECUTION ACCURACY C_81T O[T[RM|NATION ACCURACY

SGT 4066.Z S(4_ 270.6 $63 139.9 ST 991.1 SR 136.6 aS Z43.G

RRT .7170 RRF .6851RTF .9096 CRT -.4999 CRS .9644 CSY -.6819

$GB 40?5.2 R23 .1484 R15 .8099 LSA 1008.2 NSA 210.9 $aA 17.3

acl 4070.8 562 188.4 THA 2.74 ELI 993,4 [LZ 118.1 ALF 176.00

fLIGHt r|_ I40.00 ARRIVAL DATE OCT 17 1964

HELI(XENTRIC CONIC

RL 151.66 LAL .00

RP J07._9 LAP 1.28

RC 139.290 GL °13,68

PLAN_TO(ENTRIC CON|C

C3 Z4.983 VHL A.998

LHCH AZMTN LNCH 71ME

90.00 O 50 4?

90.00 13 2 10

100.00 Z 16 23

I00.00 16 19 13

110.00 3 3A Z8

I10.00 17 17 42

01FrERENTIAL CCMRECT|ONa

TOE -.6039 YRA-2.1299 TC3-3.2346 8AU 1.0830

R0E .1329 RRA -.0546 RC} -,2276 FAU .04462

FDE -.3862 rRA -,0425 rC3-1,346Z 8SP 12937

BO[ ,6184 8RA 2.1806 8C} 3.2426 FSP -4_6

0/STANCE 422.604

LOt. 248.62 VL 26.641 GAL -7.65 AZL 92.57 PICA 209.84 aNA J22.52 [CC .22968 /NC 2.366? vl 29.372

LOP 98,43 VP 57,??Z GAP 9,80 AZP 8?.?? TAL 207.75 TAP 5?.59 RCA 98.2? APO 136.86 vZ 53,ZZZ

GP -4.98 ZAL 139.86 ZAP ]62.38 ET$ 346.?2 ZA[ 132.45 ETE 183,?? ZAC ?}.23 [TC 26?.33 CLP-]63.0_

0LA 8.81 RAL 106.44 RA0 656_,0 V[L 12.098 PTH 2.17 VHP 6.87? 0PA 1_._4 RAP 116.99 [CC 1.4112

L-J T|I_[ |NJ LAT INJ LONG INJ RT AaC INJ AZNTH INJ TIN[ PO CST TIN INJ Z LAr INJ Z LONG

2544,98 -25.97 63.53 334.43 10J.69 1 )3 J2 1945.0 -24.10 55.36

4635.6? ]3.6J 196.29 329.86 64.95 16 19 26 4035.? ]0.1_ 189.H3

2268.80 -22.19 42.92 334.13 102.92 Z 54 14 1668.6 -25.14 34.?Z

4}87.08 14.73 177.96 329.30 63.69 17 52 20 3787.1 11.0_ 171.07

Z024.65 -30.44 23.41 333.12 106.36 4 8 10 1424.? -Z?,90 13.14

4203.99 17.20 162.42 327.66 60.2? 18 27 46 }604.0 13.61 153.69

NJ0-CCXJ/_S[ Ix[CUT|ON ACCuRAC_ ORBIT 0[TERMINATION ACCURAC_

aGT 4J62,8 aGR 281.1 aG3 159.0 5r 1031,6 SR 133.7 S$ 26_.0

RRT .6?54 RRF .6332 RTF .8107 CRT -.5705 CR$ .9?6? CST -.701_

$G8 4122.3 R_3 .1120 RI3 .8110 LSA |052._ MSA ZZZ.O SS4 IH.?

aGl 4167.2 SGZ 207,Q 1HA ?,6? EL| J_35.4 EL? 125,_ ALF 175.07

2220



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 1964

LAUNCH DATE NAY 30 |964 rL|GHT TIME 142.0_ ARRIVAL DATE _CT |9 1964

HELIOCENTRIC CONIC 0ISTANC( A28,322

RL |5|.66 LAL .00 LOt. Z4a.6Z VL Z6.SS7 GAL -?.23 AZL 92.66 HCA Z15.08 SMA 127.02 ECC .Z2995 JNC Z,6619 vl 29,355

RP 107.55 LAP 1.45 LOP 101.67 vP 57.719 GAP 10.00 AZP 87.77 TAL 205,94 TAP 59.02 RCA 91.81 APQ 156.25 v? 35.Z29

RC 161,553 GL -14.iB GP -4.A8 ZAk 157.68 2AP 163.36 (TS 547.35 ZA( 152.A4 (T( 183.36 ZAC 75.96 ETC 266.79 CLP-163.gB

PLANETO_ENTRIC C_|C

C5 25.954 YHL 4o892 DLA 7.57 RAL J06,38 RAD 6568.0 ¥(L 12.055 PTH Z°|5 VHP 6.955 0PA 18.40 RAP |19.49 ECC |,5959

LNCN AZNTH LNCM T|N( L-I Tire IN| LAT IN| L_I_G |NJ RT A$C |NJ A2NTH |NJ TIM( PO C$T TIN [NJ Z LAT IN| Z LONe

90.00 ] 6 42 ZS00.9] -25.33 60.46 555.]7 103.10 ! 48 25 1900.9 -25.Z? 52.39

90.00 |5 1 42 465_.66 14.27 |9_.16 5}2.20 65.28 |6 I_ 21 4058.7 I0.SZ 191.18

lO0,OO 2 5l 4Y Z226.A9 -Z6.51 59.96 }54.85 104,54 5 8 53 1626,5 -Za.28 51.86

IO0,O0 |6 |9 |9 4408.5| |5.57 |T9.Z| 5_0.66 64.04 IT 52 46 5808.5 ||.?_ I/Z.ZF

||0.00 5 48 54 |986.Z| -Z9.67 Z0.68 ]53.82 107.8J 4 ZI 40 |$86.Z -26.95 |Z.55

l|O.00 I? |9 | 42Z|.56 18.Z8 J63.43 )Z9.07 60.60 |8 Z9 2Z 362|.4 14.Z] |56,66

DIFFERENTIAL C_R[CTJOI_S N|O-COUR$( [R_CUrION A_CURACr ORS|T OETEPNINAf|ON ACCURACY

TOE -,6626 TRA-Z,JZ?O TC}-}.4593 BAU J,|095 $GT 4ZST. J S_ 29_,] S_} |_9,9 Sr |087.0 _R |69,5 $S 29|.4

R0E ,|457 RRA -.0459 RC3 -.Z565 rAU .04)66 RRT .6355 RRF ,59|S RT¥ .BI?_ CPT -.6365 CR$ .9859 C$T -.?)JD

r0( -,41Z2 FRA -.0ZZ6 FC5-1.5796 e$P 136}2 $GB 4295,1 RZ) .069? RI5 ,8J74 LSA JJJA.| NSA 25J.5 SSA lB.7

DOE .6790 BRA Z.|275 BE5 5.4675 FSP -46| SG| 429J.Z SG2 2ZS.6 THA Z.50 ELl 1092._ EL2 129.9 ALF 174.26

LAUNCH DATE WAY 30 1964 FLIGHT TJN[ |44.D0 ApR|VAL DATE OCT _| |964

HELI(XEMTPi( COMIC 0IS?ANtE i)4.0}#

RL 151.66 LAL .00 LOL 248.62 YL 26.474 _AL -G.a0 AZL 92.74 H(A Z16.52 St, IA 1_6.A9 [CC .25058 [NC 2.?419 Vl 29.3T1

PP 105.5_ LAP I.AZ LCIP |04,_| vP 55,666 GAP |0._ AZP _7.?g TAL ZO4,lZ TAP _,44 PEA 97.55 APO |55.65 VZ 55.255

PC |63.559 GL -|5.21 GP -4,05 ZAL 155.41 ZAP ]64.54 ET$ 545.55 _( lSZ.i5 (T( J85.02 ZAC 74.61 ETC _66,2l CLP-IFA,_7

PLAN(TO(_ENTp[( CONIC

C5 ZZ.gZ_ VHL 4.TSg OLA 6.74 PAL IJ0.4Z RA0 6501.9 V(L IZ.Ol5 PTH Z,14 vHP 7°056 0PA 18.A5 RAP IZ|.0I (CC [.)?54

LN(ff AZM?H LNCH _ZV_ L-| TINt| IN| LAr |NJ LONG _NJ R? ASC |MJ AZNTH [NJ T_NI[ PO CST T|N IN| 2 LAT |NJ ? LONG

9D.OD | ZZ 49 Z45_.66 -Z4.6_ 57.49 _)6.06 |04.45 Z 5 47 1857.? -_2°40 49.S2

90.00 J5 J 5A 4680.97 |4.90 |_9.4_ _5_.66 6_.64 |6 19 55 40_|.0 |1.49 |92.4_

|O0.O0 Z AT Z? ZJBA°g4 -ZS.?B _?,09 355.72 J05.AB _ 25 4? J_84.9 -23.38 2_.J_

100.00 16 ZO Z 44Z8.93 15.9_ JBD.44 33Z.J6 64°40 J? 335J _BZ_.9 J5.AD |73.*?

||0.00 4 Z 58 |94_.56 -28._6 |6.04 554.6_ |09.|B 4 55 Z6 |346.4 -25.97 JO.D5

llO.O0 l? ZO 56 4Z_8°27 18.84 |64.42 _50.6| 60.94 le 51 54 565_.5 J4.B_ J57.60

0[FFERENTJAL CC_'RECTION$ N|O-COUR$( EX_CUTJ_ ACCURACY (_R6JT DETEPN|NATiON ACCURAC_

TO( -.67Z0 TRA-Z.O|48 TC5-3.6||6 8AU 1,1096 $GT 4}01.5 $_ )03,0 SG3 |54,1 ST 1089.8 SR 185.8 SS 269.6

ROE .|564 PPA -.0}69 RE5 -.Z444 FAU .04066 PPT ._886 R_r .5422 RTF ,8056 CRT -.6844 CR$ .9906 CST -,7240

FOE -.5962 rRA .0358 FC5-1.54Z6 85P I}lal $08 451Z.l RZ5 .082| RI5 ._060 LSA 1||8.5 _SA 535,2 SSX 19.9

iO[ .6900 eRA Z.OISI 8C5 3.6J99 FSP -a03 SGI 4505.2 SG2 244.? THA Z.38 ELI 1097.5 EL2 156.0 ALF 175.17

LAUMCH DATE NA_ 30 1964 FLZGMT T|M( 146.00 ARR[¥AL CAIE OCT 23 1_6_

HELIOCENTRIC CON|C DISTANCE 459,745

IL |5|,66 LAL .00 LOL 24_.62 VL Z6.5_5 GAL -6.56 AZL _2.8| HCA 2|9°56 SMA 12S.97 ECC .Z5100 |NC 2.8104 vl Z9.577

• P 101.53 LAP 1.19 LOP 108.15 vP 57,6|4 GAP |0.41 &ZP 1?.85 TAL Z02.29 TAP 61.66 RC_ 9_.85 APO 155.07 V? 35.241

PC 165.56_ GL -15,92 GP -5.?5 ZAL 155.04 ZAP 165,26 ET$ 546.00 ZA[ 152.46 ETE 1i2,55 ZAC 55.ZI ETE 265.63 CLP-165.53

PLAN_[TO_ENTR|C CONIC

C3 _|,9_5 VHL 4,66_ DLA 5.?| RAL llZ,$8 RA0 6567.9 YEL ||._5 PTH 2°|5 YHP 7.]ZZ CPA 18.54 RAP 124.55 ECC |.3618

LNCH AZNTH LI_N T|NI[ L-| TiN( IN| |AT IN| LONG |NJ R? ASC |NJ AZNTH |NJ ?|ME PO CST TIM |NJ 2 LAT |NJ Z LL"_G

90.00 | )9 |? 24|4._6 -2_.a? 54.5_ 5_7.|0 105.70 _ |9 5_ |8|4.9 -2|.49 4_.72

90.00 J5 Z }6 4703.55 |5.5Z ZO0.#4 554,50 66.0Z 26 2| 0 4103,} |2.13 J95.78

JO0,O0 3 } 2_ Z|43.59 -24.99 54,29 53&.74 |06.96 3 59 • J545._ -22._5 26.42

|00.00 16 _| 15 4449.66 |6.56 J6J.{_ I )_5.79 64.7? _? _5 24 3649.7 J3.05 |74.6T

110.00 4 l? 46 19|0,95 -27.99 15.47 555.61 |10.4_ 4 49 57 15]0.9 -24.94 ?.62

J|O.O0 |? 25 18 4255.37 19.41 165.42 5}2.Z_ 6|.Z9 18 54 |4 5655.4 15.42 |58.57

DIFFEPENTIAL C(_qPECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT O(TERNINATION ACCURACY

TOE -.?165 TPA-I.gZ64 TC5-5.9254 BAU |.|Z?? $GT 4587.7 SGR 5|4.9 SG5 |JA.O ST ||AZ.Z SR 205.0 55 505.7

• D( ,|6_9 R_A -.0255 PC5 -,2_46 FAU ,03958 RRT ._495 RRF .50Z4 RTF .8056 CRT -.5374 CRS .9925 C$T -.5433

rOE -.40?l rPA .0695 FC3-|,5506 85P 13455 SG8 4)99.0 RZ5 ,066_ PI5 .6055 LSA 1166.5 USA 238.6 $SA _0.7

BD( .7554 BRA 1.9266 8C5 5.8}68 FSP -405 $G| 4591.l SG2 Z62.9 THA Z.Z? ELl 1142.2 EL? 135.9 *Lf 172°36

LAUNCH OAT[ MAY 3'0 196• FLIGHT TZWlE 14_.00 ARRIVAL DATE L_T 25 1964

H(LIOC[NTP[C CONIC

RL 1_|,66 L_L .OO LOL 248.6Z

Ie IO?.SZ L_P 1.95 LOP 1|1,$9

• C J67.36| _L -|t,58 _P -5,45

PLANETO_ENTRJC CON;C

C3 2J,lO2 VHL 4.594 DLA 4.66

LNCH AZMTH LN_H TIRE L-J TJH( JNJ LAT

90.00 | 56 it 25?Z.06 -25.05

9"0.00 15 5 44 4T26,_9 16,|6

|00.00 ) 19 49 2102.63 -24.l•

|00.00 16 _2 55 447|.0& l?.ZO

110,00 4 55 5 1675,)5 -27.07

ll0.00 I? _6 6 4Z?$.|Z 19.95

OIFFEPENTI_L C(_RPECTION$

TO( -.7658 TRA-I.gZS8 TC5-4.055| 8AU 1.1459

ROE .|640 RRA -.G|T| RCJ -.2648 FAU .05794

FOE -.4178 rRA .|003 rC5-l,5566 85P |5_05

80( .1_4 ORA 1,82_9 Be5 4.06J8 FSP -405

0|STAND( 445.44_

VL 26.515 GAL -5.9| _ZL 9Z.87 HCA ZZ?._| SNA |25.47 ECC .25|80 END ?._?02 v! 29._rr

VP 57._5 GAP |0.62 AZP 8?.89 T4L Z00.46 TAP 65.27 RCA 96.5_ A PO |54._5 VZ 35._46

ZAL J50.5_ ZAP 166.15 ETS 348.JJ Z4E |52,•9 (T( l_,55 ZAC 75.78 ETC 26_.09 CLP-_66,_#

PAL JJ4.85 PAD 6567°9 V[L |J,937 PTH Z,J2 YHP ?*?|2 OPA J_.|6 RAP J2T,P7 ECC I,}475

|NJ LONG _NJ RT ASC JNJ AZNTH _NJ Tire PO CST T_ JNJ 2 L•T IN| ? L_'_NG

51.7| }58.3| |06.92 Z 5_ 49 1772.! -20.52 45.96

202.25 5)6.0? 66.42 |6 ZZ 50 4J26.4 12._3 1_5.13

51.52 53?.94 JO$.l_ 3 54 52 1502.6 -?1._} Z_.??

|9Z.97 5}5.59 6_.|7 |? 5? Z4 }97|.| 15.71 17_.97

12.95 3)6.76 ||j.?_ $ 4 18 IZ73.5 -Z5.88 3.2?

|66.48 554°|| 6J.67 18 37 19 5675.1 16.04 159._?

N/O-COURSE EXECUTiON ACCURACY ORBIT CETERNIN_TIC,_ ACCuRAC_

SGT 44 73,4 SGR 3_6,7 5G5 152,0 5T 1|79.6 SR 717._ 5S 3ZG.?

RRT ,5|18 PRf ,a655 RTF ,8101 CRT -.?_65 CRS .99_4 CST -.T_Sp

$Ge 4485.3 R_3 .05?0 RI3 .810Z LSA |?|9._ _$_ 53_.? SS_ _.5

$G| •4?6.6 SG_ 280.5 T_A ?.J3 EL| |1_.Z [L_ 132.8 aLr 171.6_

???|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. I, 19643

LAUNCH 0AY( NAY 3D ]9G4 _L]GHT 71_( l_O.O0 ARR]VAL _AT[ _(T Z? |_A

W[L]C_ENTR]C CONIC

RL ]51.66 LAL .00

RP 107.50 LAP Z.J0

RC ]69.336 GL _17.20

PLANETCNCENTRIC CONIC

C} Z0,287 _HL 4.504

LNCH AZMTH LNCM TIN(

90.00 2 ]_ 5_

90.00 J5 5 12

100.00 3 36 56

lO0,O0 16 24 52

]10.00 4 49 ]

]10.O0 17 Z9 16

01_f(R(NTIAL CORR(CTI(_I8

{0( -,8ll3 1RA-1.7179 TC3-d.2799 gAU 1.[621

ROE .1_13 RRA -.OO60 RC3 -,Z743 _AU .0164Z

F0[ -.AZfi0 FRA .1133 FC3-1.9940 flSP 14061

80£ .8JJ3 8RA 1,7]79 8C} 4.2847 FSP -40Z

O|SIANC[ 451.177

LOt. Z48.62 VL 26.734 GAL -3.45 AZL 92.9Z HCA 226.05 SNA

LOP 114.63 VP 37.51Z GAP 10.83 AZP 87.97 TAL 198.63 TAP

GP -3.Z0 ZAL 127.93 ZAP 167.01 (TS 3A8.10 ZA[ 13Z,$3 ETE

]24.98 ECC .23ZSD ]NC 2.9230 V} 29.577

64.66 RCA 93.88 APO ]54.07 v? 35.250

187.33 ZAC 76.55 ETC Z64.53 CLP-]_?.40

0LA 5,98 RAL llT.ZA RA0 636T.8 ¥(L 11.902 PTH 2.11 YHP 7.506 OPA 17,89 RAP L29.60 ECC 1.3539

L-I TIM( IN] LAT IN] LCING |NJ RT ASC |NJ AZNTH IN] TIM( PO CST TIN ]NJ ? LAT ]NJ 2 LONG

2329.02 -27.17 48.86 359.70 |08.08 2 52 44 1729.0 -19.4_ 41.21

4730.58 J6.81 201.71 5}8.02 66.87 16 24 73 4]50,6 ]3.55 196.56

Z061.25 -21.24 28.78 _39.31 J09.15 4 11 I? 146].2 -_0.39 21.J4

449}.38 17._4 ]8A.14 337.54 65.61 17 39 46 }893.6 J4,40 1?7,23

l_35.62 -26.09 10.44 138.10 ]12.9l _ |9 _7 1235,6 -22.?6 2.86

4291.98 Z0.59 167.61 }16.11 6Z.09 18 40 48 3692,0 ]6.69 160.65

M|0-COURS[ (x_CuTJON ACCURACY ORBIT 0_T(RNJNATION ACCuRAC_

$GT 4549.2 $GR 138.1 SG5 130.5 ST 1228.8 SR 230.8 $s 344.6

RRT .4748 RRI r .d}O0 RTF .81|8 CRT -.8511 CR$ .9905 CST -.79]0

SOB 4561.6 RZ} .0486 RI_ .8119 LSA 1274.8 NSA 236.9 SSA 22.4

SGI 49_Z.1 8GZ Z_?.4 THA Z.0} ELI ]245.8 (L2 126.e ALr ]71.03

LAUNCH 0ATE NAY 30 J964 rLZG, HT TII4_ 15_.00 ARR|VAL OAT( OCT 29 1964

HELIO('(NTRIC CONIC

RL 151.66 LAL .00

RP ]07.49 LAP Z.E5

RC J71.Z92 GL -]7.78

PLAI_I[T_ENTR|C CON|C

C3 J9.5A6 VHL 4.42J

LNCH AZMTH LNCH ?I_'4(

90.00 Z 3Z J7

90.00 13 7 O

IO0.O0 3 34 46

IO0.O0 J6 77 11

IJO.O0 3 5 40

1]0.00 17 }2 47

0IFFER(NTJAL CCltRECTION8

T0( -.8626 YRA-1.3969 TC}-4.4991 _AU 1,1780

gO| .1678 RRA .0096 RC} -.28}O ¢Au .01491

FOE -.4318 rRA .|660 FC3-|.5462 8SP 14313

BOE .88ZB 8RA 1._969 8C3 4.5080 rSP -398

0f$7ANC( 496.804

LOt. 248.62 VL 26.157 GAL -4,98 AZL 9E.97 HCA 2Z9,30 8NA 124.50 (CO .23400 INC 2.9704 v} 29.3_T

LOP |17.88 VP }7.461 GAP 11.06 AZP 88.06 TAL 196.79 TAp 66.09 RCA 93.37 APO 193.64 VZ 35.284

GP -3.00 ZAL J23.17 ZAP 167.84 (YS 3A7.96 ZA( 13Z,98 IT( 182.17 ZAC 76.87 (TC 263.9_ CLP-]68.Z]

OLA 2.47 RAL |J9.77 ffA0 6587.8 VEL JJ.871 PTH 2.J1 YHP 7.&04 OPA |?.54 RAP ]32,J4 [CO 1.3Z]?

L-I T1148 IN] LAT ]NJ LONG |NJ RT A$C |NJ AZMTH IN] ?|ME PO CST 1]N IN] 2 LAT JNJ Z LONG

Z28_.61 -Z1.73 46.03 141.Z9 J09.19 3 JO 22 1685.6 -J8,41 38.49

4776.Z9 ]7.49 205.29 140.15 67.17 16 Z6 }6 4176,} ]4.Z7 ]9_,D9

ZOIg. 5Z -ZZ.27 Z6.06 }40.89 1J0.47 4 28 26 1419.5 -J9.26 ]8.54

4517.61 18.31 J85.81 3}9.69 66.10 17 42 29 1917.6 ]5.]2 178.65

1797.6A -Z5.06 7.97 }39.64 114.04 5 35 37 1197,6 -21.60 .53

431_.Z5 21.Z} 168.83 }}8.30 6Z.56 18 44 59 3712.3 ]7.39 16l.B!

NI0-COURSE (x(CUTION ACCURAC_ ClI8[T 0_TERNiNAT[ON ACCURACY

SGT 46ZZ.4 SGR 149.1 $63 ]Zg.J ST J78A.5 SR 243.3 SS 363.0

RRT .4390 RRI r .}967 RTF .814| CRT -.B713 CRS .987] CST -.8|40

SGB 4633.6 RZ3 .0419 RJ3 .8147 LSA 1336.7 MSA 2}2.0 SSA 23.3

$61 4625.0 $02 313.3 THA 1.91 EL] 1307.] EL2 1]7.9 ALF ]70.55

LAUNCH _ATE NAY 30 J964 7LIGHT TJM( J54,00 4RRJVAL C4TE OCT 31 1964

H£LIOC(NTR[C CONIC

RL ]_I,66 LAL .00

RP ]O?.4B LAP Z.39

RC 173,ZZ9 GL -18.33

PLANETOC(NTRIC CONIC

C} ]_._5 VHL 4.3d6

LNCH AZNTH LNCH T]_(

90.00 2 51 26

90.DO ]3 9 A

JO0,O0 4 I3 24

]00,00 16 29 48

liD.00 5 Z3 5

110.00 17 36 38

O]FFERENTIAL CONR[CTJON$

TOE -.9154 TRA-I.4622 TC3-4.71|9 BAU 1.1916

ROE .J93_ RRA .0176 RC3 -.Z_OZ fAU .0}}}}

FOE -,4198 FRA .ZOO7 FC}-J.5ZBO 88P 14480

80C .9397 6RA 1.4621 BC3 A.7209 FSP -991

OISTANCE 462.470

LOL 248,6Z VL Z6,081 GAL -4.49 AZL 93.0l HCA 232.3_ SNA JZ4,04 [CO .2354] INC 3.0]34 vl 29.377

LOP |21.13 vP 57,4]l GAP 1].28 AZP 88.17 TAL J94.95 YAP 67.50 RCA 94.84 APO ]53,24 V2 35.756

GP -Z.BZ ZAL |Z2.Z? ZAP 168.66 (7S 347.71ZA( J32.63 ErE 182.02 ZAC 77.40 (TC 263.44 CLP-]69.01

OLA ].32 RAL ]2Z.43 RAO 6567.8 VEL J1.845 PTH 2.10 ¥HP ?.507 CPA ]7.]3 RAP ]34,68 [CC ].3108

L-| T1t4t[ [NJ LAY IN] LONG |NJ RT ASC IN] AZNTH IN] T|14[ PO CST Tl_ ]NJ 2 LAT iN] 2 L_G

2_41.78 -20.22 4_.ZJ }45.09 110.26 3 78 48 J64].g -17.E8 35.7?

4803.66 18.20 207.D0 _&2.90 67.9_ 16 29 8 420}.9 15.05 199.74

]977.4Z -2]._4 Z}.5fl 542.68 ]11.54 4 46 2] 1377.4 -]8.]3 ]5.94

4541.43 ]_,2] J87.40 34Z.05 66.65 17 4_ 31 3943.5 13l_9 le0.]9

1739.39 -23.98 5.52 141.40 ]l_.JZ 3 3Z Z5 1159.4 -20.59 358.2]

4334.Z4 21.91 170.17 }40.70 63.08 ]9 48 _2 3754.2 ]8.13 J63.08

N|O-COURSE (XECuT_ON ACCuRAC_ ORBIT D(TERMJNATION ACCURACY

867 A684.5 8GR 359.6 SG3 1_7.3 ST 1344.1 SR Z55.4 SS 380.5

RRT .4018 RR_r .}648 RTF .9156 CRT -.9063 CRS .9820 C$T -,8_56

568 4698.3 RZ3 .0_70 R]3 .8156 LSA 1402.0 MSA 224.6 5SA 24.3

SGI 4686.7 SGZ 3_8.8 THA |,78 ILl 1364.0 (k2 I06.5 ALF 170.17

LAUNCH D_TE NAY 30 196A FL|GHT 7]1,1[ 156.00 ARRIVAL DATE NOV 2 1964

HE_JOCENTRIC CC_NJC

RL 15|.66 LAL .00

RP lO?,4_ LAP Z.gZ

RC |75.J47 GL -18.84

PLAN(TO_CNTRI_ CONIC

C3 18.310 VHL 4.179

LNCH AZNTff LNCH TII_[

90.00 3 II 2?

90.00 15 1| 24

100.00 4 32 91

100.00 16 }Z 41

I]O.O0 _ 41 JA

lJO.O0 17 40 48

0IFFERENTIAL CCI_R(CT_ON8

YO( -.9775 TRA-J.}Z|| TC}-A.gZR? 8AU |._TZ

RO( .1983 RRA .0297 RC3 -.Z962 FAU ,03189

FOE -.4483 FRA .Z3Z7 FC5-1.5077 8SP 14741

BO( .9974 BRA ].3Z14 BC3 4.9316 FSP -389

01SYAN¢[ 468.122

LOL ZAS.AZ VL 26.006 GAL -4.00 AZL 91.05 PICA 7}5.80 _NA 1Z3.$9 [CO ,23704 |NC 3,03Z9 v] Z9.377

LOP IZ4.17 vP 37.}61 GAP 11.5Z AZP 88.Z8 7AL 193.11 TAP 68.90 RCA 94,30 APO 152,89 V2 35,258

GP -2.66 Z_L 119.71 ZAP 169.43 (78 347.}4 ZA( 137.70 (T( |8|.90 ZAC ?7.93 [TC Z62,91 CLP-169,79

OLA .15 RAL 125.Z] RA0 6967,7 V(L 11.819 PTH 7.09 VHP 7.616 0PA 16.65 RAP ]37,21CCC ].30]3

L-J TZI4_ |NJ LAT |NJ LONG |NJ RT A$C |NJ AZHTH IN] T_N( PC) C$T TIM JNJ _ LAT _NJ _ LC_IG

2197.98 -19.15 A0.41 145.12 111.76 } 48 5 1397.6 -]6.09 _3.07

4833.53 18.93 Z08.85 }49.07 68.56 16 31 58 4233.6 15,87 20].53

1915.DO -ZO.IG Z0.67 144.S9 112._9 9 9 6 1335.0 -]6.93 ]3.37

45?|.36 19.96 |89,|4 344.63 67.27 ]7 48 _3 397J,4 ]6.7J ]B],B6

I?Z0.95 -ZZ.8_ ).]1 }4).38 116.J5 6 9 55 IJ20,9 -19.J5 555.93

4358.18 ZZ.6A J?1.64 143.}Z 6}.68 18 53 26 3758.Z 18.92 164.48

NI0oCCIJRS( (x(CUTION ACCURACr ORBIT 0(T(R_INATIOW ACCURACY

$GT 4792.9 SGR 389.5 863 125.9 ST 1417.g SR 266.2 S$ 400,5

RRT .}699 RRIr .1342 RTF .8J89 CR_ -.9360 ORS ,9760 C$T -.8584

SGB 476?.3 RZ5 .O}ZO R13 .8190 LSA 1481.9 NSA 215.2 SSA 25.5

86| 4754.9 8GZ 341.I THA J.66 [L] ]459,8 (L2 92.3 ALF J69.99

ZZTZ



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH C4rE NAY 30 1964 FLJG#Ir TIN( ;58.00 ARRiVaL 04r£ NOV 4 1964

HELIOCENTRIC C_IC

RL _ 1_1.66 L4L .00

RP 107.47 LAP Z,65

RE 177.045 GL -]9.29

PLANETC_ENTR]¢ C(_4]_

C) 17.829 VNL 4.72Z

LNCH 4ZNTH LNCN T[_

90.00 5 32 Z0

90,00 |5 14 0

100.00 4 53 I0

IO0.00 16 35 52

110.00 6 0 1A

110.00 I? 45 17

DZFFER[NTIAL CCIqR[CTI(_N5

TOE-J,0415 TRA-J.16_I? fC3-5.1169 BAU ].Z817

R0[ ,203] RRA .0419 RC9 -.9000 FAU .09045

rO£ -.4565 rRA .Z658 rCS-I.4?g6 BSP |4972

BO[ 1.0640 6RA 1.]695 BC5 5.1Z56 FSP -986

0[STANC[ 479.761

LOt. 248.6Z VL 25.955 GAL -5.49 AZL 95.09 NCA 299.04 SNA ]Z3.16 £CC .Z5890 INC 3.0894 vl 29,57T

LOP ]27.62 vP 57.5]] GAP I],75 AZP 88,4] TAL 19].26 TAP ?0.30 RCA 95.79 APO ]52,58 v2 35.260

GP -2.52 ZAL ]]6.0A 2AP 170.25 ITS 346,84 ZAE 132,77 ETE IB],78 ZAC TB.46 [TC 262,39 CLP-170.56

DLA -].]J RAL J28.J8 RAO 6_67.7 VEL ]J.799 PTH 2.09 VHP 7.790 DPA 16.12 RAP 199.73 ECC 1.2994

L-J TIN] ]NJ LAT |NJ LONG ]NJ RT ASC |NJ AZNTH _NJ TIM1] PC) CST TIN INJ Z LAT |NJ 2 LONG

2155.11 -Ig.05 57.65 547.59 IIZ.ZI 4 g 14 1555.1 -14,86 30.56

4865.56 19.74 210.88 347.8? $9.27 16 95 6 4265.6 16.74 203,48

1892.98 o19.0Z |B.O] 546.95 113.50 5 24 43 1292.4 -15.68 10.81

460].55 20.74 191.04 547.45 67.98 17 5Z 55 4001.5 17.57 ]83.68

1682,44 -21.67 .74 345,62 l|?.]0 6 28 17 1082.4 -17.87 _53,68

4984.Z5 29.4Z 179.Z7 946.18 64.56 16 58 2| 5784.2 19.78 166.02

NID-COURS[ [X[CUT|CIq ACCURACY ORS|T 0ETERNINATION ACCURACY

SG7 481_.9 $_R 378.7 SG9 124.4 $7 ]500.6 SR 276.2 $$ ,20.7

RRT .9966 RRIr .3047 RTF .6225 CRT -.9595 CRS .9669 CST -.8796

$68 4831.Z RZ3 .0280 R13 .gZZ5 L$A 1569.5 NSA 204.5 SSA 86.5

$G] 4618.0 SGZ _56.4 THA ].5Z ELI 1585.9 EL] 76.6 ALF 169.96

LAUNCH OAT] NAY 30 1964 FLIGHT TIN[ 160.00 ARRIVAL OAT[ NOV 6 ]964

HELJOC[NTRIC CC_IXC

RL 151.66 LAL .00

RP 107.47 LAP 2.77

RC 178.985 GL -19.69

PLAN[TOCENTRIC CONIC

C3 I?.449 VHL 4.177

LNCH AZNTN LHCH rl_

90.00 3 54 ?

90.00 15 16 52

100.00 5 14 21

I00.00 16 39 19

110.O0 6 ZO 3

110,00 17 50 6

0I$TANCE 479.389

LOL 248.62 VL Z$.861 GAL -2.96 AZL 93.12 PICA 24Z.29 SNA

LOP J_IO.B? VP 57.Z6| GAP JZ.OJ AZP BB.55 TAL 169.42 TAP

GP -2.40 ZAL IIZ.?| ZAP 170.99 ET5 316.?0 ZA£ 1_?,_5 ET[

122.79 [CO .24101 ]NC 9.1835 vJ 89.377

7Jo71 RCA 93.]5 APO ]58.3J vZ 95.260

|RI,6R ZAC 78.9R FTC _61.R_ CLP-|7|._?

0LA *2.3B RAL 131.Z6 RA0 6567.7 V[L 11.783 PTH Z.OB VHP 7,851 OPA 15.53

L-I 7|1_ _NJ LA7 |NJ LONG IN] RT AS( |NJ AZNTH IN] TIME PC CST T|M

2108.56 -16.86 34.88 349.92 113.09 4 29 15 1508.6

4900.10 Z0.59 213.08 350.94 ?0.08 16 58 32 A300.I

1649,16 -1?.85 ]5.39 349.46 1|4.}9 5 45 I| ]249.8

4634.15 21.56 193.1Z 350,9) 68.7B J7 56 53 4034.2

1644,08 -21_,46 3_,4Z 346,I0 II6,00 6 47 27 1044.1

4412.59 Z4.Z4 ]75.06 349.Z9 65.13 ]9 _ 39 3812.6

O/FF[RENTJAL C(_RECTIONS

T0[-1.1117 TRA-].OO51 TC5-5.2888 BAU 1.2957

ROE .8075 RRA .O541 RC3 -.3014 FAu .02904

to[ -.4651 rRA .2978 FC3-1,4407 85P 15190

_0£ 1,1368 BRA 1.0065 BC3 5.8974 FSP -385

NIO-COURSE ExECuTION ACCURACY

$67 4816.1 SGR 387.J $65 12Z.9

RRT .3039 RRIr ._737 RTr .8265

SGe 489].5 RZ5 .024Z R]3 .8266

SGI 4877.6 $GZ 568,7 THA I._9

RAP ]48.25 ECC 1.2872

IN] Z LAT IN] 8 LONG

-]3.59 87.73

17.65 205.61

-14.40 8.29

18.48 185.67

-16.56 55].47

80.69 I67.82

0R81T OETERN1NA710N ACCURACr

ST 1995.5 SR 265,5 SS 441.3

CRT -.9769 CRS ,9610 CST -.6990

LSa 1666.6 NSa 193.0 SS4 ??.3

ILl I617.8 EL8 60.] ALF 170.06

L4UNCH OAT[ NAY 50 1964 FLIGHT TIN'I] 162.00 ARRIVAL GATE NOV B 1964

HELIOCENTRIC CONIC

RL 151,66 LAL .00

RP 107.47 LAP Z.B7

RC 180.792 GL -20.0l
PLAN(TOC(NTRJ_ CONIC

C} 17,178 VNL 4,143 0LA

LNCH AZNTH LNCH TJN[

90.00 4 16 45

90,00 15 19 58

I00.00 5 36 22

100.00 16 45 2

110.00 6 40 39

110.00 17 55 14

0JFFERENTIAL COIRRECT|C_$

roE-1.1998 TRA -.8275 TC3-5.4218 eAU 1.2470

ROE .2119 RRA .0661RC9 -.2996 rAO .02753

rOE -.4718 FRA .5588 fC3-].SB?G BSP 15516

_D{ 1.8125 BRA ._501 _C} 5.430] FSP -976

DISTANCE 48A.986

LOL 248.62 VL ZS.790 GAL -Z.4E AZL 95.]6 HCA 245.54 SNA 122.3Z [CC .24537 INC 9.1556 Vl 29.57r

LOP 154,12 vP 37.212 GAP 12.27 AZP 88.69 TAL 187.57 TAp 75.11 RCA 92.55 APO 152.09 ¥2 35.260

GP -2.29 2AL 109.23 ZAP 17].74 ETS 545.59 2AE 13Z.95 ET[ 181.58 ZAC 79.52 ETC 261.58 CLP-172.06

°5.69 RAL ]34.49 RAO 6567.? VEL ]1.771PTH 2.06 VHP 7.978 DPA 14.90 RAP 144.76 ECC 1.2827

L-J TIN] JNJ LAT JNJ LONG IHJ RT ASC ]NJ AZNTH JNJ TIME P_ CST TIM INJ 8 LAT JNJ 2 LONG

2064,8A -15.66 52.18 352.7] 113.90 4 51 9 ]464.2 -12.50 25.12

4937.80 2].40 2]5.48 354,87 71.00 J6 42 I5 4937.8 J8.6I 807.91

1807.40 -16.64 ]2.83 352.24 115.Z0 6 6 29 ]207.4 -13.10 5.82

4669.27 2Z.41 195.38 355.68 69.66 ]6 0 5] 4069.3 19.44 1R7.64

1606,14 -]9,24 356.I6 350,85 118.62 7 7 85 1006.1 -I5.24 349.32

4445,29 25.1] 177.0Z 35Z,67 66.00 19 9 18 3643.5 21.65 |69,$8

NI0-COIJR$[ (XI[CUT_ON ACCURACV Ot_BJT 0ETERNINAT]ON ACCuRaCY

SGT 4925.0 SGR 594.8 SG3 121.0 ST 1691.2 SR 294.4 SS 460.Z

RRT .2714 RRF .2472 RTF .8297 CRT o.9868 CRS .9518 CST -,9155

SG_ 4938.8 R_3 .0_]5 RI9 .8297 L$A 1767.7 NSA |Bl.6 $SA 88.8

_GJ 49_4.Z SGZ 979.9 ?HA 1.25 EL] ]716.1 EL8 44.4 ALr J70.23

LAUNCH cAr£ NAY 30 1964 FLI(_T TIN( |64._ ARRIVAL CaTE NOV ]0 1964

HELIOCENTRIC CONIC

RL 151.66 LAL .00

RP IO7.48 LAP 2.97

RC 182.621 GL -20.26

PLANt[TC_[NTRIC CONIC

C5 17.086 VHL 4,126

LNCH AZNTH LNCH TIH[

90.00 4 40 JJ

90.00 15 29 20

ZO0.O0 5 59 10

100.00 16 47 5

110.00 ? I 59

110.OO ]B 0 43

0/STANCE 490.572

LOL ZAS.6Z VL ZS.?ZI GAL -1.86 AZL 95.19 HCA 246.79 SHA 12].92 [CC .24601

LOP 137,57 VP 37.165 GAP ]Z.54 AZP 88.85 TAL ]85.72 TAP 74.51 RCA 91.92

GP -8.19 ZAL 105.63 ZAP 172.48 ETS 544.39 ZAI: 135.02 Ef[ IB].50 ZAC 80.06

OLA -5,02 RAL 137.65 RA0 6567.7 VEL ]1,765 PTH 2.06 VHP B.I14 0PA 14,28

L-I T]Hq[ |NJ LAT IN] LONG JNJ RT ASC |NJ AZNTH |NJ T|N[ PC) CST TIM

2020.46 -14.43 29.53 355,77 JJ4.69 5 ]_ 51 1420.5

4976.68 22.25 218.07 357.8? 72.02 16 46 17 4376.9

1765.89 -15.4/ 10.34 355.29 1/5.93 6 28 35 ]t65.?

4?06.89 23.27 197.84 557.50 70.69 18 5 30 4106.9

J569.O0 -18.00 555.99 353.87 119.56 7 ZB B 969.0

44?6.54 86,0] 179.]? 356.35 66.99 ]9 15 19 5876.3

01Fr[R[NT|AL COII_[CTJONS

T0[-1.2808 TRA -.6426 TC3-5o5269 BAU ].Z598

R0[ .2165 RRA .07?6 RC3 o.2949 rAU .0261B

rOE -,4613 F_4 .5648 FC3-J.3310 BSP ]5529

BOE 1.2990 BRA .6475 BC5 5.5547 FSP -$73

N[0-CCORSE [xECUTION _CCuRAC_

SGT 49?6,9 S_R' 40|.7 SG3 ]19.4

RRT .2393 RRF .2185 RTF .8549

SGB 4993.0 R23 .0180 R|3 .8549

$GI 4977.8 SG2 589.9 THA l.Jl

INC 5.1861 vl 89.377

AP_ 15],91 v8 35.259

£TC 260.90 CLP-172.80

RAP 147.25 ECC 1.8_08

]NJ 2 LAT ]NJ 8 LONG

-J0.99 28.56

19.59 210.41

-11.80 3.a/

80.,5 190.20

-15.95 347,Z_

22.66 J7].6J

_SIT D[T[RM]NAT]_N ACCURACY

ST ]805.9 SR 302,5 SS 481.1

CRT -.9941CRS .9430 CST -.930B

LSA IBB3o4 NSA J70.9 SSA 2_,9

ELI ]828._ [LZ 32.4 ALF 170.53

2283



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1. 19643

LAUNEH 0ATE MAY 30 J964

H[L|C_ENTRIC CONIC

RL 151.66 LAL .00

RP J07.45 LAP 3.06

RC 154.440 GL -Z0.42

PLANE T',.._[NfRJ{ CONIC

C} |?.004 VHL 4,1Z4

LNCH AZNTN LNCff TIJ_

90.00 } 4 20

90,00 J_ 26 58

I00.00 6 Z? }9

100.00 16 $J El

1]0.00 ? Z3 58

110,00 IS 6 }|

fLIGHT TIME 166.00 ARRIVAL GATE NOV I? 1964

0|STANCE 496.134

LOt. Z48.6? VL 25.65} GAL -1.18 AZL 9$.ZZ NCA 252.04 SNA IZI.S} ECC .?4894 IN[ }.Z153 VI Z9.377

LOP 140.6] VP }?.JJ4 GAP 1Z.83 AZP 89.01 TAL |83.88 TAP TS,�Z RCA 91.27 APO 151,78 V? }5.Z}?

GP -Z.II ZAL 101.91 ZAP IT5.ZO [Y$ 343.14 ZA[ 135.]1ET£ 181.4J ZAC 80.60 ETC 260.44 CLp-173.53

0LA -6.37 RAL |41.13 RAO 6fl67.? YEL 11.764 PTH Z,08 VHP 8.Z57 DPA 13.}0 RAP J49.74 [CC 1.2798

L-I TINI[ IN] LAY IN] LONG JNJ RT AS[ |NJ AZNTH JNJ TIN[ P'O [ST TIN IN] ? LAT IN] Z LONG

1977.68 -iS.Z1 Z?.01 339,11 115.28 5 57 18 1377.? -9.69 Z0.09

3019,08 ?},11 ZZO.86 1.?5 73.17 ]6 50 38 4419.1 ?0.59 ZJ5.J0

J?ZS.04 -]4.19 7.94 358.6Z 116.59 6 51 24 11Z5.0 -10.30 1.09

4746.95 24.15 Z00.49 1.39 71.83 18 10 28 4147.0 71.44 192.74

Ig33.07 -16.78 351.92 357.16 120,Z3 ? 49 31 933.1 -12.64 145.?6

4511.69 26,93 181.51 .Z? 68.10 19 21 43 1911.7 23.71 173.82

DIFFER[NTIAL CC_'ff[CTXON8 NI0-CCIJRSE [X[CUTION ACCURACY

TO[-I.}T}3 TRA -.446Z TC3-5.5861 8AU J.Z?16 SGT 5025.4 $GR 407.? SO3 117.8

ROE .Z?l? RRA .0887 RC3 -.Z869 FAU .0248) RRT .Z074 RRF .1900 RTF .8403

FO[ -.4904 FRA .391_1 rC5-|.ZSA4 BSP 15736 SOB S041.9 R23 .0130 RI3 ,8403

80£ 1.1911 8RA .4949 8C3 5.5935 FSP -37Z SGI 30Z6,| $GZ 398.8 THA .97

LAUNCH OAT[ NAY }0 1964 FLIGHT TIM[ 168.00

H[LIOC[NTRIC CON JC C|$TANCE $01,67J

RL 151,68 LAL .OO LOt. 248.62 VL Z5.586 GAL -.69 AZL 93,Z4 PiCA 255.28 SNA 121.14 ECC ,Z5219

RP IO7.49 LAP 3.14 LOP 143.88 YP 37.065 GAP 13.1Z AZP 89.18 TAL 182.04 TAP ?7.3Z RCA 90.59

RC 186,Z39 GL -Z0.47 GP -2.03 ZAL 98.J1ZAP 173.91 [TS 34|,5? ZA£ 133.20 IT[ 181.34 ZAC 81.15

PLAN[TOCEN TRIC CONIC

C} 11.1Z9 VHL 4.138 0LA -?,?Z RAL J44.93 RA0 6567.? VEL 11.769 PTH Z.O8 VHP 8.4|00PA 17.73

LNGH AZNTH LN(H TINI[ L-J rINqE JNJ LAT [NJ LONG IN] RT AS[ [NJ AZNTN IN] T;N[ PO CST TiM

90.00 _ Z9 6 1938.}? -11.99 24.58 Z.71 115.84 6 I Z2 1336,4

90.00 15 30 53 5063.66 23.96 223.86 5.91 74,44 16 55 17 4463,?

100.00 6 46 44 l r_15.94 -IZ.98 3.66 Z.Zl 117.16 ? 14 50 108§.9

100.00 18 55 57 4?89.32 23,01 Z03.34 5.57 73.09 16 |5 46 4189.3

110.00 7 46 Z? 1498.81 -15.60 349.97 .71 170,81 6 11 28 898.8

110.00 18 I? 40 4549.11 27.65 184.03 4.50 69.35 19 28 Z9 3949.?

OIFF[RENTI4L CC_R[CTION8 NI0-{OUgS[ [X[CUTJON ACCURACY

T0[-|.4685 TRA -.2335 TC3-5.5866 BAU 1.2806 SOT 5061.6 SGR 412.9 SO3 116.O

ROE .2Z77 RRA .099Z RC3 -,Z733 FAU .02343 RRT ,1738 RRF ,|622 RT_ .8446

FO[ -.4978 FR4 .43Z4 FC3-1,1846 85P 15830 808 3078.4 R_3 .0130 RI} ,8446

BO[ 1.4860 884 .2537 8C3 _.5934 FSP -365 SGI $062,1 SG? 406.5 TNA .83

C_BIT 0EIERNINATIC_ ACCURACY

ST 1922.} SR 310,3 SS 500.9

CRT -.9953 CRS .9358 CST -.94}5

LSA 2003.9 NSA J61.6 554 29.4

ELI 1947.0 [L2 ?9.8 ALF ]70.8?

ARRIVAL _AT[ NOV 14 1964

|NC }.2435 Vl 29.377

APO 151.70 V2 35.254

EIC 259.99 CLP-IT4.?5

RAP 15Z.?1 £CC 1.?818

IN] ? LAT |NJ 2 LONG

-8.47 17.73

21.59 215.98

-9.24 35S.88

Z2,47 195.47

-1|,40 }43.38

24.79 176.20

ORBIT OETERNINATION ACCuRACy

ST Z040.3 SR 318.0 $$ 518.3

CRY -.9926 CRS .9236 CST -.9_36

LSA 7123,1MSA 154.6 554 29.4

ELI Z064.5 EL? 18.} ALF IYl.?D

LAUNCN DATE NAY }0 1964

HELI C_ENTRIC CON|C

RL 151.66 LAL .00

RP 107.50 LAP }.21

RC ISB.OI9 GL -Z0.43

PLANE TO([NTRIC CONIC

_) 1T,404 VNL 4.171

LNCN AZNTH LNCH TIN[

90.00 9 54 17

90.00 15 }_ 5

I00.00 7 11 13

100.00 I? 0 _1

JlO.OO S 9 23

110.00 18 19 10

FLJGNT T|N[ I?0.00 ARRIVAL GATE NOV 16 1964

O|STANC[ 507.179

LOt. 24S.62 VL 25.5Z0 GAL -.07 AZL 93.27 HCA 256.53 SNA t20.77 [CC .Z5577 [NC }.Z?OS vl ?9.3T?

LOP 147,13 vP 37.017 GAP 13,44 AZP 89.55 TAL 1_0.?0 TAP 78.73 RCA 89,88 APO 151.66 V? 15.?S1

GP -1.96 ZAL 94.Z5 ZAP 174.60 ITS 339.58 ZA[ 153.30 ET[ 181.76 ZAC 81.71 [TC Z39.57 CLP-IT4,�T

0LA -9,05 RAL 148.61 RA0 6567.7 VEL 11,781 PTH 2.0_ VNP 8,571CPA 11.94 RAP 154.67 [CC I.ZS64

L-I TIN I[ IN] LAT JNJ LONG JNJ RT 45[ |NJ AZNTH IN] TJN[ PO [ST TIN IN] Z LAT IN] Z LONG

1897.14 -10.82 ZZ.50 6.58 116.35 6 25 54 1297.1 -7.19 1_.3D

5110.33 Z4.?? ZZ?.03 10.34 75.85 17 0 16 4510.3 22.5S Z19.03

1648.98 -11.8Z 3._3 6.06 117.66 ? 38 4? 1049.0 -R.O} }36.80

4833.74 Z5.87 206.3? 10.02 ?4.47 18 21 25 4233.? Z}.4S 195.38

1466,81 -|4.47 348,17 4.5? 1Z|.31 0 3} 50 866.8 -10.27 141.6_

4§58.67 28.77 166.74 B.99 70.69 19 35 38 3988.7 75.57 176.76

01rFER[NTIAL CC_'R[CTIONS

ro[-1.5871 rR4 -.0333 TC3-5.5631 BAU J.Z958

RO[ .?}44 RRA .J08? RC3 -,?6|3 FAU .0_253

F0[ -.S|58 rRA .4446 rC3-1.1209 8SP 16230

BO[ 1.5994 BRA .11}2 8C3 5.}692 FSP -176

NJ0-COUR8[ EXECUTION ACCURACY ORBIT 0[TERMINATION ACCta_AC_

SGT 317_.2 SGR 416.9 $G3 114.6 ST 2177.4 SR }25.1 SS 542._

RRT .1430 RRr .1247 RTF ._609 CR; -.9877 CRS .9212 Cs_ -.9651

$G8 514Z.Z RZ3 .000_ 81_ .8609 LSA 2Z6?.6 NSA 144.8 SSA Z9.0

SGi 51Z5.6 $02 412.6 TH4 ,67 ILl ??01.0 EL? $0.4 ALF 171.61

LAUNCH OAr[ NAY 30 1964 FLIGHT TlkqE 17Z.00 ARRIVAL GATE NOV JB 1964

H[LIO([NTRIC CON1[ OISTAN([ 512.654

RL 151.66 LAL .00 LOL 248,6Z VL

RP |O?.51 LAP }.Z6 LOP 190.38 VP

RC J69,780 GL -?O.Z? GP -1.90 ZAL

PLANE TOC[NTRJC GONIC

03 17.896 VHL A.ZZ6 0LA -10.36 RAL ]52.37 RAO 6567.7 V[L

LNCN AZNTH LNCH TIN[ L-I TIN_ JNJ LAT

90,00 6 19 45 1860.49 -9.?0

90.00 15 39 35 5156.90 25.34

100,00 ? 35 17 1614.66 -10.73

100.00 17 6 _ 4879.96 ?6.67

110.00 8 37 31 1437.5? -15,A3

IJ0.00 18 26 O 46Z9.87 29.66

0IFF[R[NTJAL C(_RR[CTIONS

T0[-I,6808 TRA ._._04 TC3-3.4343 8AU 1.2985

RO[ .Z4)O RRA .1176 RC3 -.7431 ffAU .07087

FOE -._144 FRA ._O13 FC3-1.0096 8SP J6135

SO[ 1,6981 984 ,Z498 0C3 5,4397 FSP -}_6

25.455 GAL .37 AZL

36.964_ GAP 13.77 AZP

90.31 ZAP 175.28 [TS

93.30 HCA 76J,78 5NA 120.41 [CC .25971 ING }.2974 v] ?9.377

89.53 TAL 178.37 TAP 80.15 RCA 89.14 APO 151.68 V? }5.247

536.99 ZA[ J53.39 [TE 181,19 ZAC 8?.?7 [TC 759,16 CLP-175,68

11.B00 PTH 2.09 VHP 8.?46 0PA 11.1! RAP 157.tJ [CC J.7939

IN] LONG |NJ RT A$C IN] AZMTH IN] TIN[ PC) CST _IN JNJ ? LAT INJ _ LONG

Z0.18 J0.70 ]16,73 6 50 46 1260.5 -6.04 11,47

130.38 J5.0Z ?7.34 J7 5 34 4558.9 ?}.54 _Z?.?6

1,57 10.16 118.07 8 ? _? 10J4.? -6.89 354,88

Z09,57 14.?? ?5.9? 18 ?? ?4 4280.0 Z4.48 201.a6

_46,54 8,57 |?J.73 8 56 Z9 8}?.} -9.14 }40.0?

189.61 15,75 72.J8 ]9 43 J_ 4029.9 ?6,94 181.48

N[O-COURS[ [XECUT[C5q ACCuRACy CI_'8|T D£T[RN/NATION ACCURACY

SGT 5136.0 SGR 420.? SG3 IJ2.4 ST E285.1 SR }5}.1 $5 3}0.?

RRT ,11J9 RRF .J052 RTF .8559 CRT -.9?96 CRS .905} CST -.9_89

$G6 5J55,? R?} .0088 RI} .8559 LSA ?}69,] NSA 147,} $$4 ?8.?

$GI 5136.? $G? 4J8.1 THA .}3 EL} ?}08.3 [L? 66,3 ALF 171,8T

7274



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. !, 19643

LAUNCH DArE NAY 30 1964 FLIGHT TIN([ 174.00 ARRIVAL 0ATE NOV ZO 1964

HELIOCENTRIC CONIC 0ZSTANCE 518.094

RL 151.66 LAL .00 LOL ZAB.62 VL 25.392 GAL 1.14 JZL 93.32 HCA 265,01 SMA lID.D6 EC{ .26404 JNC 3.3137 ¥! 19.377

R? 107.13 LAP 3.)1 LOP 153.65 VP 56.910 LAP |4.11 AZP 89.71 TAL 176.§5 TAp 81.57 RCA 88.36 APO 151.76 VZ 3§.142

RC 191.510 GL -Z0.0| GP -|.84 ZAL 86.3a ZAP 175.95 ITS 333.54 ZAE 133.48 IT[ I8].I3 ZAC R2.84 ETC Z58.T? CLP-176.39

PLANCTO(EN TRZ{ CONI{

C5 ll.3O| YHL 4,)0| 0LA -1|.6| RAL I56.]7 RA0 6567.7 VEL ]|.8Z7 PTH Z.09 VHP 8,_34 0PA 10,Z5 RAP 159.54 ECC |.304S

LMCM AZNTH Lh_H TIN[ L-I TIM{ [NJ LAT [NJ LONG ]NJ RT ASC INJ AZNTM [NJ TJNE PO CST TIN [NJ Z LAT ZNJ Z LONG

90.00 6 45 16 18Z7.08 -8,67 18.17 15,04 I]I.06 7 15 45 ]Z2?.I -4.98 11,54

90.DO J5 4A 24 5Z08._9 Z6.Z4 Z_3._B J9.9} T_.96 J? II J3 460_.9 74.43 ZZ_,66

]OO.O0 8 0 43 1585.6Z -9.75 559,81 I4.47 118.40 8 Z7 ? 983.& -5.86 $53.16

1OO.00 17 II 37 4927.59 17.41 ZlZ.�Z 19.65 77,58 18 33 45 4517,6 25.4Z 204.68

llO.O0 8 53 40 |4|/.53 -IZ,90 549.|I |Z.8] I21.08 9 |9 JZ 811.9 -8.|? ]38,68

liD.U0 18 33 10 4672.43 30.51 19Z.63 18.75 ?9.79 19 51 Z 4072°4 Z?.99 184.35

0[FFERENTIAL CCMRECTION$ MI0-CC}_JRSE EXECUTION ACCURACY ONe|T DETERMINATION ACCURACY

TOE-|,793Z TRA ,4863 TC3-9.Z75Z 8AU 1.3059 SGT 5|$7.3 SGR 4Z}.) SG3 110.6 ST Z400,1 SR 940.6 SS 363.6

ROE .ZSZ? RRA .J253 RC3 -.ZZ32 FAU ,0J937 RRT .D_DO RRF ,0760 RTF .862J CRY -.97JD CRS .897D C$/ -.9749

FOE -._ZZ6 FRA ,5565 FC3 -.915_ 6SP 1627Z SG8 5184.7 RZ5 .0066 R|3 ,86Z] LSA Z484o3 M$A 146.8 $$A Z6.9

80[ 1.8109 8RA .48Z8 6C3 5.Z800 FSP -351 $GI 5167.4 SGZ 42Z.O THA .9_ ELl Z4ZZ.8 EL? 80.? ALF 172.15

LAUNCH OATE NAY 30 1964 FL;GHT TIIR[ 176.00 ARRIVAL CAT[ NOV Z? 1964

MEL;OCENTR|C CONIC

RL JgJ.66 LAL ,O0

RP |07.94 LAP 3.55

RC ]93.Z41 GL -19,64

PLANE TC_ENTR_C CONIC

C3 19.36] VHL 4.400

LNCff AZNTH LNCH TJN_

90,00 T lO 35

90,00 15 49 32

IO0.00 8 Z5 18

100.00 17 lr ]0

JID.DD 9 ]8 38

ll0.O0 18 40 40

0ISTANCE 9Z3.49Z

LOL ?AB.6Z VL 2_.329 GAL 1.93 AZL 93,35 nC_ 268.26 SNA JJ9.72 ECC .768_D JNC 3.3496 VI 19,_77

LOP 136.88 VP 35.87Z LAP 14.48 &ZP 89.90 TAL |74.73 TAP 83.00 RCA 87.54 APO I51.90 VZ 35.237

GP -I.79 ZAL 8Z.47 ZAP 176.39 ITS 32R.75 ?Af 133,57 ETE 181.07 ZAC 83.41 ETC Z_8.40 CLP-]7?.I_

OLA -IZ.Sl RAL 159.98 RAO 6987.8 VEL 11.864 PTH 2.10 VHP 9,I59 0PA 9.36

L-I TIME INJ LAT |NJ LONG |NJ RT A$C ZNJ AZMTH INJ TIN[ PO CST TIN

J79T.48 -T,75 |6.98 19.57 Ilt.3Z _ 40 5Z 1197.5

5299.9Z Z6,86 Z37.49 25,04 80,67 J7 17 I2 4659.9

1_56.39 -8.85 358,Z7 |8.98 I18.67 8 91 14 936,4

4976.Z4 28.0? 216.38 24.79 79.?9 18 40 ?6 4376.Z

JJ89.37 -II.69 343.89 |7.?8 1?2.39 9 4Z 47 789.4

4716.02 31.30 195,79 Z3.96 79.90 19 59 16 4116.0

DIFFERENTIAL CC_RECTZONS

TOE-1.90_? rRA .TZ96 TC3-5.059T 6AU 1.3097

ROE .264Z RRA .J317 RC3 -.ZO|4 FAU .0JSZ8

FOE -.5Z95 FRA .9?AZ FC3 -.8174 8SP 16315

8DE 1.9_39 8RA ,74|4 8C3 9,0597 FSP -349

M[0-COURSE ExECuTION ACCURACY

SGT 9|86.T SGR 429._ SG3 108.6

RRT .0482 RRF ,0472 RTF .8677

SG8 5Z04.| RZ3 .009_ RI_ ,8677

561 9186,7 SGZ 414.6 THA .?3

RAP 161.99 [CC 1.3186

INJ ? LAT |NJ 2 LONG

-4.03 9.88

_3.19 _9.17

-4.9_ 531.65

16.51 Z08.0Z

-7,34 3J?._O

Z8.99 187.34

_JT D[T[RNJNATION ACCURACY

ST _90?,1 SR 348.1 SS 573.7

CRT -.9616 CR$ .8887 CST -.97_B

LSA ZgB6._ M$4 |48.5 $SA _5.5

ELI _9_4.4 EL2 94.? ALF 17Z.37

LAUNCM DATE NAY 30 1964

HELJC_ENTRZC CONIC

RL 191*66 LAL -00

RP 107,96 LAP 3.37

RC 194.941 GL -J�.IB

PLAN6TO_ENTRZC CON|C

C} ZO.464 VHL 4.924

LNCH AZNTH LNCH T_NE

90.00 ? 35 28

90.00 19 _5 0

100.00 8 49 Z?

IO0,O0 17 Z3 4Z

IJ0.OO 9 41 11

IlO,O0 18 48 77

FLIGHT TIME J78.0D ARRIVAL CATE N_V 24 J964

OISTANCE SZ8,84Z

LO_ Z4B.6Z VL Z9.Z68 GAL Z.65 AZL 93.58 HCA ZTI.91 SMA 119._9 ECC .?740? INC $.575S vl 29.37?

LOP 160.13 VP 36,8Z4 LAP 14.88 AZP 90.09 TAL I72.93 TAP 84,44 R¢4 _6.67 A_O |5Z.10 vZ 35._3l

GP -1.74 ZAL 78.61 ZAP I7?,Z0 ITS 9Z1.80 ZAE 13_.69 IT[ |8|.00 ZAC 83._9 [TC _58.06 CLP-IT7.8|

OLA -|3.9_ RAL 183.79 RAC 6_87,8 VEL II.910 PTH 2.11 VHP 9.35| CPA 8.4_ RAP I64,3_ _CC 1.3368

L-I TIME IN| LAT IN| LONG IN| RT ASC INJ AZNTN INJ TIME PO C_T TIN |NJ Z LAT IN| Z LC'_NG

177Z,Z0 -6,96 1_.19 24.27 117.51 8 5 0 1172,2 -5.ZZ 8.46

9511,99 Z7.97 ZAJ.|B 30.]| 8Z,45 ]T Z9 5Z 4711.9 _6,04 ?3?.76

1953.50 -8.10 556,98 ?5.66 [J8.87 9 15 1 933°5 -4.J8 390.38

90Z5,48 _8.65 Z19.95 30,I0 8|.07 |8 47 _8 4415._ _7.1_ Z11.46

]371.45 -11.04 34Z.92 21.88 122.96 10 4 3 771.4 -6.67 536.$_

4?60.30 3Z.OJ I99.D9 29.36 77.3! 2D 7 48 4J60.3 29.93 J90.45

0IrrERENTIAL CC_RECTIONS MID-CC_JRSE ExECuTION ACCURACY

TOE-Z.O?49 TRA 1.0019 TC3-4.8007 6AU 1.3145 SGT 5Z10.6 SGR 4?6._ SG9 106,8

ROE .1774 RRA .1367 Re3 -.[?88 FAU .OJT|[ RRT .O156 RRF ,0167 RTF .8745

FOE -.5378 FRA .6]09 FC3 -.?Z40 BSP 16456 SG8 5ZZ_.0 RZ5 .DOs0 RI9 .8745

8OE Z,0438 8RA 1.0108 8C5 4.8040 FSP -349 SGI 5Z|0.6 SGZ 425.9 ?HA .07

LAUNC_ DATE MAY 3D J964 FLI_r_T TIM_ |80.00

HEL|OCENTR|C CONIC DISTANCE 534.139

RL 19J.66 LAL ,00 LOI. Z48.6Z VL _5,Z08 GAL 3.4I AZL 99.40 HC_ ZT4.T9 SNA 119.06 ECC .17974

RP 107._8 LAP 3.39 LOP 163.38 vP 36.776 GAP I5,_0 AZP 90.Z8 TAL 171.14 TAP 8_.89 RCA 89.79

RE 196.6Zl GL -18.65 GP -1.70 ZAL 74.83 ZAP 177.74 ITS 311.Z6 ZAE 133.73 ETE 180.95 ZAC 84.57

PLANE TOCENTRJC CONIC

C3 21.84] VHL 4.673 DLA -J4.99 RAL 167.53 RAO 6567.9 VEL IJ.967 PTH _.I3 VHP 9,983 OPA 7.9_

LNCN AZMTN LNCM TIN( L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH INJ TIME P_ CST TIM

90,00 ? 99 4Z 1751,71 -6.91 13.99 29.I0 117,66 8 28 54 llSl.?

90,00 16 0 49 9363.33 _7.78 144.9I 39,7_ 84,18 17 30 ]_ 4?63.3

100.00 9 IZ 57 1515.59 -?,SO 399.97 18.46 119.01 9 38 lZ 915.4

100.00 l? 30 14 5074,91 Z�.|Z ZZ3.53 35.55 81.8| ]8 54 49 4474.9

110,00 |0 3 9 1358,19 -10.55 947.Z'0 26.61 IZZ,TO 10 Z_ 47 ?_.|

J|O.O0 18 56 _Z 4804._O 3Z,63 ?02.38 34,90 79,J9 20 16 37 47D4.9

O[Fr[RENT|AL CORRECTIONS NI_-COURSE EXECUTION ACCURACY

TOE-Z.1449 TRA ].2896 TC3-4._066 8AU 1.3167 SGT 9228.3 SGR 426.0 SG3 105._

RD[ .Z923 RRA .J40_ RC3 -,1399 rAU .0J_93 RRT -,0_7_ RRF -._J34 RTF ._81_

FDE -.5453 FRA .6498 FC3 -.6924 8SP 16564 SGB 5249.7 R23 -.00;8 RJ3 -.SBII

80E Z.1648 9RA ].1972 8C3 4.9093 rSP -399 SG| 91_8.4 SG? 426,0 |MA ]79.91

._O_J_|T 0ET[RNIN4TIC_I ACCuRAC_

ST _97,7 _ 355.3 $S 583.5

CRT -._525 CR$ .8811 CST -.98?5

LSA _68J,7 N$A 19_.0 5SA ?_,9

ELI 7619.? EL_ 107.3 _LF ]72.$6

ARRIVAL CATE NOV 26 1964

INC 3.4014 Vl 79,37T

APO 151.37 v? 35.2Z4

£TC _57.74 CLP-]78.51

RAP J66.TZ ECC 1.5594

[NJ ? L41 IN| ? LL_NG

-?.56 ?.31

-3.57 3_9.3_

-6,16 ]35._5

30.79 19_.64

_R8II _[TERMZN4TION ACCuRaCY

5T Z678.] SR _Z.6 55 59_.4

CRr -.9436 CRS .87_9 CS7 .9d54

LS_ 176|._ MSA 154.8 SS_ ?_,)

ILl ?699.9 EL? 1|9.| _LF ]7_.T_

_Z?5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL I, 1964)

LJUNCH CATE MAY 30 1964

HELIOCENTRIC CONIC

RL 151.66 LAL .00

RP ]07.61 LAP }.39

RC J98.Z78 GL -J8.01

PLANETOCENTRIC CONIC

C} ?}.5Z7 VHL 4.851

LNCH 4_MTH LN{H TIME

90.00 8 ?3 }

90.00 16 6 57

JO0.OO 9 35 35

]O0.O0 IT }7 5

]10.00 JO ?4 18

I]0.00 19 4 52

FLIGHT TINE ]BZ.O0 ARRIVAL _AT[ NOV 28 1964

DISTANCE 539.373

LOL 248.62 VL 25.149 GAL 4,?0 AZL 93.43 HCA 277.99 SMA 1JB,74 ECC .28602 JNC 3.4276 V| 29.577

LOP 166.62 VP 36.7Z9 GAP 15.75 AZP 90.48 TAL 169.36 TAP 87.35 RCA 84.79 APO 152.71 VZ 35.Z17

GP -1.66 ZAL 71,16 ZAP 178,17 ETS 294.95 ZAE 133.79 ETE 180.89 ZAC 85.15 ETC 257.44 CLP-ITg.Z3

OLA -15.87 RAL 17],Z5 RAO 6568.0 V£L I?.03B PTH 2.|5 VHP 9.8}50PA 6.58 RAP 169.09 ECC 1,58T?

L-I TIME IN] LA T IN] LONG IN] RT ASC INJ AZNTH IN] TIME PO CST TIM IN] Z LAT]NJ Z LONG

1736.35 -5,83 ]3,I? }4.02 117.76 8 51 59 1136.3 -2.07 6.46

5414.85 28.07 248.65 41.2J 86.13 17 37 I? 4814.8 ?7.24 240.08

1502.26 -7.06 355,24 33.55 119.12 I0 0 38 90?.3 -},13 3A8.66

51?4.16 29.48 227.14 41.09 84.78 19 2 30 4524.? 28,44 218.49

1349.67 -10.24 341.74 31.42 J22.79 JO 46 48 749.7 -5.84 335.40

4849.53 33.15 205.75 40.56 8I.IZ 20 ?5 41 4249.5 31.57 196.89

OIFFERENTIAL CORRECTIONS

T02-2.2656 TRA 1.5933 TC}-4.JB39BAu 1.3167

ROE .3095 RRA .142] RCS -,1334 FAU .01481

FOE -.5528 FRA .6904 FC3 -.545I BSP 16648

802 ?.2866 BRA 1.5996 BC3 4.1860 FSP -3}5

LAUNCH GATE MAY.30 1964

HELIC_ENTRIC CONIC

HIO-COUR_ EXECUTJE_I ACCURACY

SGT 5E40,7 SGR 4Z5.3 SG3 103.1

RRT -.OSDZ RRF -.044| RTF ,8876

SGB 5252.9 R23 -.0007 RI3 -.8876

5GI 5240.7 _2 424.7 THA 179.77

FLIGHT TIN[ |84.00

0ISTANC[ 544.535

ORBIT OETERNINATION ACCURACY

ST ?742.5 SR 369.4 SS 595.6

CRT -.9351 ORS .8705 CST -.9877

LSA 2826.1 MSA ]59.1 SS4 ZO.8

ELl 2764.? EL? 129.8 4LF 172.8I

ARRIVAL CATE NOV 30 1964

RL ]51.66 LAL .00

RP IO7.63 LAP 3.39

RC J99.914 GL -17,33

PLANETOCENTRIC CONIC

C3 ?5.569 VHL 5.057

LNCH A_NTH LNCH TZN_

90.00 8 45 19

90.00 |6 13 26

]00.00 9 57 ]l

100.00 I? 44 J4

110.00 10 44 31

J10.OO 19 J3 24

OIFFER_NTIAL CORRECTIONS

TDE-?.A84I TRA 1.9163 TC3-3.8390 BAU 1,3128

ROE .3284 RRA .1420 RC3 -,IJ10 FAU .01366

FOE -.5597 FRA .7338 FC3 -.4625 BSP 1664I

BOE 2.4066 BRA J.9216 BC3 3.8406 FSP -328

LOL 248.62 VL 25.091 GAL 5.04 AZL 93.45 HCA 281.Z3 5NA J18.44 ECC .29291 JNC }.454? V; 29.377

LOP 169.87 VP 36.682 GAP J6.23 AZP 9(3.67 TAL 167.60 TAP 88.83 RCA 83.75 APO 153.13 V2 35.?09

GP -1.63 2AL 67.6J ZAP 178.37 ETS 271.B4 ZAE 133.85 [TE I80.84 ZAC 85.73 ETC 257.17 CLP-]79.94

OLA -16.70 RAL I74.85 RAD 6568.0 VEL 12.|22 PTH 2.|7 VHP lO.10B 0PA 5.6J RAP 171.43 ECC 1.4208

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM JNd Z LATJNJ Z LONG

|726,36 -5.51 12.56 39.00 117.82 9 14 5 1126.4 -1.74 5.90

5469.?_ 28.25 252.36 46.76 87.98 I7 44 }] 4865.7 ?7.67 ?43.74

]494.45 -6.81 354,80 38.29 119.|8 IO 22 6 894,4 -?.86 348.?3

fli72.86 29.72 230.74 46.68 86,66 19 I0 27 4572.9 ?8.94 222.02

1346.20 -I0.1J 341.55 36.29 122.83 IJ 6 57 746.? -5.7j 335.Z?

4893.88 33.56 209.15 46.28 83.09 20 34 5B 4293.9 32.24 TOO.IT

HIO-COURSI[ EXECUTION ACCURACY ORBIT CETERNIN4TION ACCURACY

SGT 5245.0 5GR 423,7 5G3 IOJ.5 ST ?788,2 SR }75,5 ss 598.4

RRT -,0830 RRF -.0743 RTF .8939 CRT -.9270 CRS .8651 CST -.9895

5G6 5262.1 R23 -.0004 RJ3 -.8939 LS4 2871.5 MSA J64.0 554 ]9.4

SGI 5245,1 $G2 422.2 THA 179.61 ELJ ?809.9 EL? 1_9.8 4LF ]72.8?

LAUNCH OATE NAY 30 1964 FLIGHT TIME 186.00

HELIOCENTRIC CONIC 0ISTANC[ 549.614

RL ]51.66 LAL .00 LOL 248.62 VL 25,055 GAL 5.91 AIL 93.48 HC4 284,47 SNA 118.14 ECC .}0DAB

RP ]07.66 L4P 3.37 LOP J75,11 VP }6.6}5 GAP 16.75 AZP 90.87 TAL 165.86 TAP 90.53 RCA 82.64

RE 201,528 Gk -16.60 GP -].59 ?AL 64.21 2AP 178,27 ETS 246,99 ZAE 153.90 ETE 180,78 ZAC 86,31

PL_NETOCENTRIC CONIC

C3 ?8.0]8 VNL 5._93 0LA -17.42 RAL 178.34 RAO 6568,1 VEL 12,?75 PTH 2.20VHP 10,405 GPA 4.64

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZN]H IN] TIME PO CST TIM

90.00 9 6 ?0 177].87 -5.}7 12.3J 44.00 117.84 9 3_ 2 112].9

90.00 ]6 20 14 55J5.6] 28.5? 756.01 52.3? 89._I 17 52 9 4915.6

]DO.D0 10 17 54 1492.00 -6.7? 354.67 43.26 119.J9 10 4? 26 892.0

IO0,O0 17 51 40 52?0.72 ?9.86 ?34.29 57.30 88,52 19 18 41 4620.7

J]O.O0 ]J 3 37 J347.75 -J0.17 341.64 4J.I7 122.81 IJ 26 5 747,_

ARRIVAL CATE CEC ? 19_4

INC 3.4813 Vl 29.377

4PO 153.64 V? 35.200

ETC 256.92 CLP 179,34

RAP 173,76 ECC 1.46J]

IN] 2 CAT IN] 2 LONG

-1.60 5.65

27.99 24T,36

-2.78 348.10

?9.34 ??5,53

-5.77 33_.30

]10.00 19 Z? ? 49}7,73 }3.87 212.54 52.03 85.07 ?0 44 ?5

0/FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-2.5078 TRA 2.?l]J TC}-3.4904 BAU 1.3079 5_T 5226.3 5GR 421.6 5G3 99,5

RDE .3490 RRA .]407 RE3 -.0922 FAU ,01260 RRT -.I20J RRF -.1045 RTF .8978

FOE -.5671 FRA .7785 FC} -.3893 BSP 16?)0 SGB 5243.3 R23 -.0040 RJ3 -.8978

BOE ?.5319 OR4 ?.Z155 BC3 3,4916 FSP -375 SGI 5226.6 SG2 416.5 THA 179.44

LAUNCH OATE HAY 30 1964 FLIGHT TIME 188.00

HELIOCENTRIC CONIC 01STANCE 554.596

RL I51.66 LAL .00 LOL 248.62 VL 24.979 GAL 6.84 AZL 93.51HCA 287.70 SMA 117.85 ECC .3088|

RP 107,69 LAP 3,34 LOP 176.35 VP 36.588 GAP 17.32 AZP 91.07 TAL 164.15 TAP 9I .86 RCA 81,45

RE ?03.|Z0 GL -15.84 GP -J.56 ZAL 60.97 ?AP 177.90 ETS 227.69 ZAE 133,93 ETE 180.73 ZAC 86.90

PLANETOCENTRIC CONIC

C3 30.938 VHL 5.56Z DLA -18.04 RAL 18J.69 RAO 6568.2 VEL 12.34l PTH ?.23 VHP ]0.7?8 CPA }.66

LNCH AZNTH LNCH TIME L-I TIME IN] LAT INJ LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM

90.00 9 ?3 39 1722.90 -5.40 12.36 48.98 IJ7.84 9 54 42 1122.9

90.00 16 27 ZO 5564.22 28.28 259.57 57.86 91.59 18 0 4 4964,E

]00.00 10 36 38 1494.89 -6.82 354.83 48.2! IJ9.I? JI I }3 894,9

I00.00 I7 59 2! 5261.47 29.89 237.77 57.89 90.35 J9 27 9 4667.5

]]0.O0 I] 21 32 1354.25 -J0.41 341.99 46.03 122.75 11 44 6 754.2

liD.D0 ]9 30 57 4980.88 34.07 215.89 57.78 B7.05 70 53 58 4380.9

O]FFERI[NTIAL CORMECTIONS HIO-COUR_ EXECUTION ACCURACY

T02-2.6308 TRA ?.8089 TC3-3.J428 8AU J.3003 SGT 5249.3 _R 4J8,2 SG3 97,7

ROE .3714 RRA .1360 RC3 -,0742 FAU .0J155 RRT -.1512 RRF o.1383 RTF .907?

FOE -.57_3 FRA .8248 FC} -,3233 8SP 16784 5GB 5266.0 R23 .0002 R13 -.907?

8DE ?.6569 8RA ?.6J75 8C3 3./437 FSP -3?0 SGI 5249.7 SG2 413.4 THA 179.31

43}?,7 32.8? ?03.(6

ORBIT 0ETERMINArION ACCUR4C_

ST 78:9,1 SR }80.8 SS 601,?

CRT -.9214 CRS .8607 CST -.9904

LSA ?902.6 MSA 168.7 SSA 18,3

EL] 2840.9 EL2 ]46.9 ALF 172.89

ARRIVAL CAT? CEC 4 1964

JNC }.5093 Vl ?9,3??

APO 154.74 V2 35.J91

ETC ?56.70 CLP 128.60

R4P 176.07 ECC ].509?

IN] ? LATJNJ ? LONG

-J,63 5,T1

28.?0 ?50.90

-?.88 348.?6

29.62 ?zB.gT

-6.0? 3}5.65

33.?9 ?06.?(

ORBIT OETERNJNATION ACCURACY

ST 284J.4 SR }85.? SS 603.0

CRT -.9J29 CRS .8576 CST -.99?4

LSA Z925.0 M$A 172.8 S$A 17.0

EL1 ?863.? EL? 156,0 4LF 172.92

22?6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NAY 30 1964 FLIGHT T|NF |90.00 ARRIVAL 0ATE CEC 6 1964

HF'LJOCrNTRJC CC_N[C CJSTANC[ 3S9.46_

RL JSJ.66 LAL .00 LOt. 248.62 VL 24.925 GAL 7.8} AZL 93.54 NCA _'9rl.94 SMA 1l?,36 [CC .)J79? INC 3.5383 VJ 29.377

RP |07.72 LAP }.}0 LOP J79.59 VP 36.542 GAP 11.95 AZP =lI.Z? TAL 162.47 TAP 93.4I RCA 80.18 APO I54.95 v2 35.]8I

RC 204.689 GL -I5.06 GP -J.54 ZAL 57,90 ZAP 177.36 ITS Z|A.97 ZAE |55.94 ETE 180o69 ZAC EI7.47 ETC 256.50 CLP |77.86

PLANE TOCENTR| C C(_N l C

C5 34.408 VHL 5,866 0LA -18.56 RAL |84.90 RA0 6568.4 VEL ]Z.481 PTH Z.Z6 VHP I|.O6Z CPA Z,67 RAP ]78.35 ECC 1,5663

LNCN AZNTH LNCH TIN[ L-I TIN£ |NJ LAT ]NJ LONG |NJ RT A$C |NJ AZNTH [NJ TJNE

90.00 9 iA 9 1729,33 -5.6J IZ,7} 53,93 11?.80 10 lZ 59

90.00 16 34 43 561J,54 28.14 Z65.00 63.55 9],3| 18 8 14

IO0.O0 10 54 ]8 190Z.97 -?.09 355.28 53.1Z II9.|Z 1| 19 21

I00.00 18 7 15 531Z.9] 29.8Z Z41,15 63.4A 92.13 |9 }5 _8

110.00 |I 38 I! 1365.50 -10.8Z 34Z,60 50.86 12Z.6Z |2 0 56

1|0.00 19 39 52 5023.|7 34,17 ZI9.19 63.49 89.00 21 3 35

CZFFERENTJAL CCIRRECTJONS MI0-CO_RS[ EXECUTION ACCURACY

70[-Z.7509 TRA 2.9897 TC3-Z.7956 8AU 1.2863 SGT }240.8 SGR 4J4.} SG} 96.0

ROE .3954 RRA .|296 RC} -.0384 FAU .0J048 RRT -.I830 RRF -.|699 RTF .9144

F0[ -.58Z9 FRA .8759 FC} -.2637 8SP 16723 $GB 5257.J R23 -.0003 RI3 -.9144

80E 2.779Z 8RA Z.9925 BC} 2.7962 FSP -314 SGI 524|.} $GZ 407.| THA 179.16

LAUNCH OATE MAY 30 1964

HELIOCENTRIC C_IC 01STANCE 364.I99

RL |51.66 LAL .GO LOL 24_.62 VL _4,_72 GAL 8.87 AZL

RP |07.75 LAP },26 LOP |BZ.8} VP 36,A96 GAP 18.60 AZP

RC 206.236 GL -I4.Z7 GP -1.5I ZAL 3_.00 ZAP 176.7Z ET8

PLANETOC[NTRIC COINIC

C) 38.521 VHL 6.L_17 0LA -|8.98 RAL 187.94 RAO 65_.S ¥[L |Z.645 PTH

PO CST TIN IN| 2 LAT IN| 2 LONG

I129.3 -i.SA 6.07

LNCH AZNTH LNCH TIMI£ L-J TINE IN| LAT

90.00 10 0 47 |740.98 -_.97

90.00 16 42 21 5656.75 27.92

JO0.O0 1| lO _O 1516.04 -?.32

100.O0 18 15 ZO 5556,92 29.67

||0.00 Jl 53 }| |581.Z5 -JI,40

I|O.O0 |9 48 48 5064,47 34.|7

OIFF[R[NTIAL CCNRECT|ONS

7DE-2.8780 TRA 3.3877 TC3-Z.4670 BAU |,_707

ROE .4208 RRA .|Z07 RC3 -.0448 FAU .00949

FOE -.59_7 FRA .9288 FC3 -.2132 85P J6777

B0E 2.9086 IRA 3.3898 8C3 Z.A_74 FSP -}10

FL|GNT TJNE |9Z,00

93.57 HCA 294.17 SMA

91.46 TAL 160.83 TAP

3011.5 28.30 254.3A

903.0 -3.13 346.70

i?lZ.9 29.80 23Z.34

765.5 -6,44 556.Z4

4423.2 53.65 209.98

_RBIT 0ETERNINATION ACCURACY

ST 2843.2 SR 388,5 SS 603.?

CRT -.9063 CRS .8558 C$T -.9935

LSA Zg_T.O NSA |77.I 55A 16.0

ELI 2865,0 EL2 16Z.8 ALF 17Z.92

ARRIVAL CAT[ DEC 8 1964

|17.29 CCC .32807 INC 3.5685 vl 29.5?7

95.00 RCA 78.81 APO 155.77 VZ 35.171

2.30 VHP Jl.470 DPA J.68 RAP 180.62 ECC 1.6340

IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIN IN| Z LAT IN| Z LONG

I}.58 38.8| 117.73 I0 Z9 48 1141.0 -Z,ZZ 6.?Z

Z66.}1 68.76 94.95 18 16 58 5056.7 28,31 257,66

356.0| 57.97 119.02 l| 35 46 916.O -5.59 349.42

Z44,4| 68.9l 93.84 I9 44 37 4756.9 29.88 ?55.6I

343.45 _5.63 122,45 12 16 32 781.3 -7.04 337.07

ZZZ,4Z 69.13 90,91 ?1 13 13 4464,5 53,97 213.I8

NI0-CC_RSE EXECUTION ACCURACY C_8]T 0ETERNINATION ACCURACY

SGT 5232,0 SGR 409.8 SG} 94.3 ST 2837.5 SR 390.I SS 605.6

RRT -.2203 RRF -.Z034 RTF .9215 CRT -.9006 CRS .8513 CST -.99A4

SGB 5Z48.0 R2} -.0008 RI3 -.9215 LSA 2921.9 NSA 180.A SSA lfl,0

5G! 5Z3Z.? SG2 }99.6 THA 179.01 ELI _859.5 EL2 168.3 ALF 172.92

LAUNCH OAT[ MAY 30 I964 FLIGHT TINE I94.00 ARRIVAL _AT[ DEC l0 ]96A

HELI C_CNTRIC CONIC GISTANC[ 368.775

RL 131°66 LAL .00 LOL 248.62 VL 24.820 GAL 9.99 AZL 93.60 HCA 297,_0 SMA lit.02 ECC .33924 INC 3.6005 vl 29,]77

RP ]07.78 LAP 3.20 LOP 186.07 VP 36.450 GAP 19.53 AZP 91.66 TAL 159.25 lAP 96.63 RCA ?7,32 APO ]56.72 v2 33.160

GP -I.49 ZAL 5Z.Z9 ZAP 176.02 ETS 201.04 ZAE 153.91ETE 180.39 ZAC 88.6Z ETC 256.18 CLP 176.31

0LA -19.31 RAL 190.8I RAC 6368.6 VEL 12,856 PTH 2.34 VHP J1.897 CPA .69 RAP 182.86 ECC I.TlAa

L-| TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME P_ CSr TIM ZNJ 2 LAT IN| 2 L_NG

1757.36 -6.50 14.52 63.59 117.62 lO 45 10 1157.6 -2.75 7.65

5700.30 27.62 269.46 74.06 96.5I 18 25 12 3100.3 28.Z3 Z_0.85

1535.79 -8.11 357.00 62.72 IJ8,87 lI 50 46 933.8 -A,19 350.40

5599.30 29,43 247.54 74.27 93,47 19 55 32 4799,3 29._8 Z38.76

IAOI.J8 -I2,1Z 344,54 60.31 IE2.?I 1? 30 33 801.2 -7.78 _-_,8.13

5104.67 34.08 225.55 74.6? 92.76 21 22 47 4504.7 34.09 2I_.3|

RC 207.762 GL -13.47

PLANCrO_EENTRJC CONIC

C3 43.395 VHL 6.58?

LNCH AZMTH LNCH TIME

90.00 I0 15 52

90.00 16 SO 12

100.00 |I 25 12

I00.00 18 23 32

_JO.O0 12 ? 32

;J0.00 19 57 43

CIFTERENTIAL CORRECTIONS

TCE-3.OO?3 TRA 3.8105 TC3-2.1545 BAU 1.2501

R0[ .4477 RRA .1093 RC3 -.0}}3 FAU .0085l

FOE -.6034 FRA .9856 FC3 -.1692 BSP 16807

_CE 3.0405 8RA 3.81Z| 803 2.1547 FSP -}06

NID-COURSE EXECUTION ACCuRAC_ ORBIT 0ETERNJNATZON ACCURACY

5GT 5Z|8.5 S_q 404.6 503 92.7 ST 2821.2 SR 590.5 55 607,9

RRT -.2558 RRF -.Z374 RTF .9285 CRT -,8954 CRS .8491 CS? -.9952

SG_ 5Z34.! RZ3 -.0015 R|5 -.9285 LSA ?906.5 MSA IB3.0 SS_ I4.l

SGI 5Z19._ SG2 391.0 THA J78.86 ELI _842.9 EL2 I72,6 ALF J72.91

LAUNCH 0ATE NAY _0 I964 FLIGHT TIM_ 196.00 ARRIVAL CA/C OEC I_ J964

_ISTANCE 573.J6|

24.770 GAL J1.19 AZL 93.63 HC_ 300.63 SMA 116.77 ECC .35160 INC 3.6340 Vl 2_.577

36.405 GAP 70.I3 AZP 9|.85 TAL J57.69 TAP 98.32 RCA 75.7| APO I57.82 V2 35.149

A9.75 ZAP 175.27 CTS 197.00 ZAE J53.85 [TC 180.35 ZAC 89.18 ETC 236.06 CLP 175.51

0LA -19.56 RAL 193.51 RAO 6568.8 VEL J3.059 PYH Z.38 VHP |Z.369 OPA -.29 RAP I85,07 ECC 1.809_

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| ? LONG

1778.72 -7.I7 15.52 68.26 |I7.47 IO 59 ] _J78.7 -3.43 8._3

5741.87 27.26 272.45 79.2} 97.96 18 53 55 5|A1.9 ?8.08 263._6

1555,86 -8.83 358.2A 67.37 1}8.67 12 4 Z2 955.9 -4.93 351.62

5439,96 29.13 250.52 79.51 97.01 20 ? 30 4840.0 29.80 241.78

la24,93 -I2.98 345.84 64.90 171.90 12 43 58 82_.9 -8.67 359.A0

5143.63 53.92 2?8.58 80.08 _4.55 21 32 ]6 4343.7 34.I7 219.35

NIO-COURSE ExECuTION ACCURACY ORBIT _ET£RNINATION ACCURACY

SGT 5|99.9 $GR 398.7 $G3 9l.I ST 2796.0 SR 389.3 SS 611.I

RRT -.2918 RRF -,2720 RTF .93_4 CRT -.8905 CRS .8472 CST -.9959

SG8 5215.2 R?3 -.0075 RI3 -.9354 LSA ?862.5 NSA 184._ SSA I3.3

SG| 520|.? SG2 381.3 THA Z78.71 ILl 7817._ ELZ 173._ ALF J72.90

HELIOCENTRIC COIN IC

RL J51.66 LAL .00 LOt. 248.62 VL

RP J0?,_J LAP 3,|3 LOP 189.30 VP

RC ?09,266 GL -IZ,69 GP -J.47 ZAL

PLANETO_ENTR_C CONIC

C3 49,173 VHL 7.012

LNCH AZMTH LNCH TIM[

90,00 lO 29 22

90,00 16 58 |3

100,00 II 38 26

_00.00 |8 31 50

110.00 |E 20 J3

J10.00 ZO G 33

OJFfERENT|AL CORRECTION8

TDE-3.J40Z rRA 4.2607 rC}-1.8602 8AU 1.2230

ROE .4757 RRA .095J Re3 -.02AO FAU .00751

FD[ -.6154 FRA 1.0470 FC3 -.1322 85P 16815

BOC 3.1760 _RA 4.2618 803 |.8603 FSP -302

2277



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL !. 1964)

LAUNCH oar[ MAY 30 1964 FLIGHT TIME I98.00 ARRIVAL CAT£ CEC 14 1964

HELIOCENTRIC CONIC 0[STANCE 577.320

RL 151.66 LAL .00 LOt. 248.62 YL 24o721 GAL I2.48 AZL 93.67 HCA 303.85 SMA 1|6.52 [CC ,36533 |NC 3.6?00 Vl 29.3T7

RP I07.SS LAP 3.05 LOP 192.53 VP 36.36| GAP 21.02 AZP 92.05 TAL 156.ZI TAP 100.06 RCA 73._3 APO ]59.08 vZ 55.138

RC 210.748 GL -11.91GP -1,45 ZAL 47.40 ZAP 174.48 [TS 195.97 ZA[ 153.75 ETE 180.51ZAC F9.73 ETC 235.97 CLP 174.67

PLANETO(ENTRIC COf_IC

C3 36.038 VHL 7.486 0LA -19.73 RAL 196.03 RAD 6569.0 V[L 15.3|9 PTH Z.45 VHP 12.895 0PA -|,26 RAP 187.26 ECC 1.9222

LNCH AZMTH LMCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PC) CST TIM JNJ Z LAT INJ 2 LONG

90.00 10 41 19 1804.07 -7.96 16.96 7Z._0 |17.Z6 II 11 23 |Z04.I -4.Z4 I0.Z5

90.00 17 6 21 5781.32 26.86 275.27 84.25 99.32 |8 42 43 5181.3 27.87 Z66.7_

100.00 I1 50 I1 1581.8A -9.67 359.71 71.88 I)8.4Z 12 16 3Z 981.8 -3.80 353.06

I00.00 18 A0 ]1 5478.77 28.78 255.5S 84.59 98.46 20 II 50 A878._ _9.65 244.63

IJO.O0 12 3I 35 IA52.09 -15.95 347.35 69.56 12|.53 IZ 55 4T 852.1 -9.66 3A0.85

lI0.O0 20 15 16 5181.29 33.67 Z51.50 85.33 96,26 21 41 37 4581.3 34.17 Z22.29

OIgFERENTIAL COI_R[CTIOIqS NID-COUR$[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[-3.ZTA6 TRA 4.745| TC3-1.5838 _AU 1.1866 5GT 3176.1 SGR 392.3 5G3 89.6 ST 2761.6 SR 386.8 SS 615.Z

ROE .5048 RRA .0778 RC3 -.0167 FAU .00646 RRT -.5Z76 RRF -.3066 RTF .9422 CRT -.8859 CRS .8452 CST -.9963

FOE -.6Z81FRA 1,I145 FC3 -.0997 8SP 16716 $GB 5190.9 RZ3 -.0039 R|3 -.9422 LSA 2849.5 MSA 186.0 SSA IZ.6

802 3.3132 8RA 4.7457 5C3 1.5839 FSP -295 SGI 5177.7 SC2 570.5 THA 178.57 ELI 2782.9 EL2 I78.l ALF ]72.90

LAUNCH DATE HAY 30 1964 fLIGHT TIME Z00,00 ARRZVAL CATE CEC 16 1964

HELIOCENTRIC CONIC 0[STAN([ 581.Z01

RL 151.66 LAL .00 LOt. 248.62 VL 24.6?3 GAL 13.88 AZL 95.71 MCA 307.08 SMA 116.28 ECC .38_61 INC 3.7088 V] 29.37T

RP 107.89 LAP Z,96 LOP 195.76 vP 36.317 GAP 22°00 AZP 92.24 TAL J54.80 TAP IOI.B8 RCA 72.02 APO 160._3 VZ 33.126

RC ZIZ.Z09 6L -1|.13 GP -1.45 ZAC 45.22 ZAP 173.63 (T$ 191.62 7AF 15562 £T£ 180.47 ZAC 90.26 ETC 255.90 CLP J73._0

PLANETC_ENTR_C CONIC

C3 64.217 VHL 8.014 0LA -|9.83 RAL |98.36 RA0 6569.2 V[L |3.622 PTH 2.49 VHP ]3.476 CPA -_.22 RAP 1_9.40 ECC Z.056_

LNCH AZNTH LNCM TIN( L-J TIM( [NJ LAT JNJ LONG _NJ RT A$C JNJ AZMTH INJ TJNE PO CST TIM INJ _ LAT |NJ _ LONG

90.00 10 51 43 I833.20 -8.86 J8.62 77.19 I17.00 |J 22 16 I235.2 -5.17 II.HB

90.00 17 14 35 5818.51 Z6.42 277.90 89.I0 I00.57 18 51 53 5218.5 27.61 269.44

100.00 IZ 0 Z8 1611.36 -10.62 1.38 76.26 118.11 12 27 19 IOJl.a -6.78 35A.70

lO0.OO 18 48 31 55|5.60 28.38 256.02 89.50 99.81 20 Z0 26 4915.6 Zg.AA 247.37

110.00 12 41 39 IA82.26 -15.02 349.03 73.70 IZI.07 |5 6 2l 682.3 -10.79 342.4_

|10.O0 ZO Z3 49 5_|7.A4 3].57 234.28 90.41 97._8 21 50 46 4617.4 34.10 ZZS.JI

OJFFERENTIAL CCMRECTJON5 NI0-COURS[ [xECUTION ACCURACY CWSIT CETERNINATJON ACCURACY

TDE-3.4ZI| TRA 5.2579 TC3-1.5352 _AU |.J4d6 $GT _149.7 $_ 385.6 SG3 88.| ST 27_4.8 SR 382.7 SS 621._

R0E .3349 RRA .0574 RC3 -.0110 rAU .00545 RRT -.3646 RRF -.3429 RTg .9489 CRT -.B_2] CRS ._443 CST -.9970

FOE -.6441FRA 1.1866 FC3 -.0732 BSP 16719 SG8 5364.1 R23 -.0050 RI5 -.9489 LSA 281A.8 MSA 185._ SSA ll.9

BOE 3.4627 6RA 5.2382 BC3 1.3332 FSP -291 SGI 5351.6 SG2 358.7 THA 178.45 ELI 2745.8 EL2 176.9 ALF ITZ.gl

LAUNCH 0ATE NAY 30 1964 FLIGHT TIME 20Z.OO ARR|VAL CATE CEC 18 1964

HELIOCENTRIC CONIC

RL I31.66 LAL .00 LOL 2AB.62 VL

RP J07.9Z LAP 2.86 LOP J98.98 VP

RC ZI3.650 GL -JO.40 GP -1.42 ZAL

PLANE TO_ENTRIC CONIC

C5 74.000 VHL 8.602

LNCH AZNTH LNCH TINE L-] T_N[ [NJ LAT

90.00 11 0 35 1865.67 -9.86

90.00 17 22 50 58_5.29 25.96

IO0,O0 IZ 9 18 1643.92 -11.66

JO0.O0 18 36 48 5550.27 27,95

JlO.O0 lZ 50 Z6 1515.03 -16.16

IIO.O0 Z0 32 I0 5Z51.92 35.0Z

DIFFERENTIAL CC_RECTIC_5

T0£-3.3768 TRA 5.8087 TCS-I.1037 BAU 1.0919

ROE .566J RRA .0336 RC3 -.0070 FAU .00434

FOE -.6624 FRA 1,2636 FC3 -.0508 ASP 16708

80[ 3.6_I3 8RA 3.8088 8C3 1.J037 FSP -287

LAUNCH _ATE MAY 30 1964

CJSTANCE 584.7A6

24.627 GAL |5.AI AZL 93.75 HCA 310.30 SNA 116.05 [CC .39767 INC 3.7310 vl Z9.377

36.274 GAP 23.11 AZP 92.43 TAL 153.49 TAP 103.79 RCA 69.90 APO 162.20 VZ 33.114

d3.Z4 ZAP I72.74 ETS 189. 74 ZAE 133.44 EfE 180.43 ZAC 90.79 ETC 255.65 CLP 17Z.8_

0LA -19.86 RAL 200.51RAC 6569.4 V[L |5.977 PTH 2.55 VHP 34.1Z8 DPA -3.16 RAP 191.5] ECC Z.Z178

|NJ LC_IG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

20.48 81.42 116.68 II 31 41 1265.7 -6.20 13.71

280.33 93.76 101.72 19 O 23 5253.3 27.32 271.94

5._4 80.47 117o72 12 36 42 1043.9 -T.B6 356.51

258.50 94.2I 101.05 20 29 18 4950.3 79.19 2A9.9_

350.89 77.89 120.54 13 15 tl 915.0 -11.99 344.27

Z36.90 95.27 99.39 21 59 42 4651.9 33.96 ZZ7.79

MI0-COURSE EgECuTICIq ACCuRACy _6JT 0ET[RNINAT[ON ACCURACY

SGT 5118.g $GR 378.0 SG3 86.6 ST Z685.6 SR 377.I SS 630.7

RRT -.401_ RRF -.5799 RTF .9553 CRT -.8789 CRS .8A59 CST -.9975

SG8 5132.7 R23 -.0063 RI3 -.9555 LSA 2776.2 NSA IBm.7 ssA 11.3

5GJ 5121.0 $G2 546.0 THA 178.29 ELI 2704.0 ELI I78.5 ALF 172.93

FL|CHT TIldE Z04.00 ARRIVAL C_TE DEC ZO 1964

HEL[C_ENTRIC CONIC 0ISTANC[ 587.875

RL 1_1.66 LAL .00 COL 2A8.62 VL 24.583 GAL 17.08 AZL 93.80 HCA 313.5Z SMA 115._5 [CC .4|678 ]NC 5.7974 VI 29.377

RP 107.96 LAP 2.75 LOP 4_J_12.20 VP 36.Z32 GAP Z4.34 AZP 92.6Z TAL )52.Z8 TAP 105.80 RCA 67.55 APO 16A.J0 V2 35.101

RC 213.069 GL -9.68 GP -I.&0 ZAL 41.44 ZAP 171.79 ETS 188.18 ZAE I33.20 ETE I80.39 ZAC 91.29 ETC 255.83 CLP 171.9|

PLANETC_ENTR_C CONIC

C3 83.759 VHL 9.Z61 OLA -19.82 RAL Z02.46 RAO 6_69.7 VEL ]4,391PTH 2.62 VHP 14,86I CPA -4.07 RAP I93.57 ECC 2.411A

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM JNJ 2 LAT INJ 2 LONG

90.00 11 ? 58 1901.05 -10.94 22.53 65.46 116.28 )l 59 59 150I.l -7.32 I5.72

90.00 17 51 4 5885.48 25.50 Z82.59 98.Z0 102.75 19 9 |0 _285.5 27.00 274.24

100.00 IZ 16 43 1679.16 -12.77 5.27 84.31 I17.26 I2 44 42 1079.2 -9.0Z 358.A9

100.00 19 5 0 5502.61 27.51 260.80 98.70 102.19 20 38 2 4982.6 28.91 252.2_

110.O0 IZ 37 56 1550.00 -17.36 352.89 81.92 119.92 13 _3 A6 950.0 -13.25 3A6.19

JlO.00 20 A0 16 5284.53 32.63 239.37 99.90 100.80 22 8 21 4684.5 33.77 230.32

O|FF[R[NTIAL CORRECTIONS MIC-COURS[ ExECuTION ACCURACY ORBIT 0(TERNINATION ACCURAC_

T02-3.7459 TRA 6.4025 TC5 -.8952 6AU ).0263 SGT 5083.7 SGR 3?0.2 SC3 85.3 ST _658.9 SR 370.1 S$ 6A2.1

RO£ .5981 RRA .0060 RC3 -.004A rAU .00316 RRT -.4394 RRF -.417A RTF .9615 CRT -._762 CR$ ._440 CST -.9979

FOE -.6835 FRA 1.3526 FC3 -.0319 BSP 16672 $68 5097.1 R23 -.0076 RI3 -.9615 LSA _734._ MSA _.5 SSA 10._

BO[ 3.7914 8RA 6.4025 8C3 .8952 FSP -283 5GI 5086.3 $G2 332,4 THA 178.16 ELI 265_.9 EL_ 177,0 ALr 17_,9_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 1. 19643

L4U_CH OAr£ N4Y 30 1964 FLIGht TIME ?06.00 ARRIVAL CATE CE_ ?Z 1964

H{LIO<(NTRIC CONIC

RL ]51.66 LAL .00 LOL Z4B.6Z VL

RP |0S.00 LAP Z.64 LOP Z09.4Z VP

RC Z16.466 GL -8.97 GP -1._9 ZAL

PLAN£TOCENTRIC CONIC

C3 99.979 VHL 9.999

LNCH AZMTH LNCff TIN£

90.00 I1 13 50

90.00 17 39 14

100.00 1Z Z? A3

100,00 19 13 3

110,00 13 4 9

110.00 ZO 4B fl

0IrF£R£NTIAL COR'R(CTION$

T0£-}.9Z10 TRA 7.0490 TC3 -.7093 BAU .94Z7

ROE .6310 RRA -.0256 RC3 -.0030 FAU .00179

FOE -.7071 FRA 1.4498 rc_ -,01_5 _SP 1691Z

BOE ),9714 8RA 7,0490 BC3 .7093 f_P -Z77

01STANCE 990.488

Z4.341 GAL 18.91 AZL 93.85 MCA 316.74 SMA 115.6Z [CC .43814 INC 3.8490 Vl 79.}77

36.191 GAP Z5.T3 AZP 9Z.81 TAL 191,Z1 TAP 107,95 RCA 64._9 APO 166,29 V? 59,088

39,83 ZAP 170.77 [T$ 186.87 ZAE 137.89 ETE 180.35 ZkC 91.78 £TC ?99.83 CLP 170.87

OLA -19.77 RAL Z04,22 RAD 6569.9 VEL 14.877 PTM ?.69 VHP 15.689 0PA -4.99 RAP 199.97 ECC 2.6494

L-I TIME [NJ LAf [NJ LONG INJ RT ASC INJ AZMTM INJ TIME PO C$T TIM INJ ? LAT INJ ? LONG

1938.96 -JZ.07 24.73 89.29 115.81 11 46 9 1339.0 -8.5D 17.87

6?6.80 25,04 306.71 102.40 103.67 17 49 41 26.8 26.68 29_.47

1716.67 -13.93 7.45 88.35 116.7Z 12 51 19 1116,7 -10,?} .61

5612.36 17.06 ?62,90 102.94 103.71 20 46 35 5017.4 28,61 Z54.44

1586.80 -18.60 355,03 85.77 119.Z1 13 30 36 986.8 -14.56 348,?_

9315.00 32.22 241.65 104.27 |02.10 Z? 16 40 4719,0 33.55 ?57.67

NI0-COURSE Ex£CUTION ACCURACY ORBIT OETERNINAIION ACCURACY

_GT 5044.6 $(di' 361.9 5G3 83.9 ST Z589.8 SR 361.6 $$ 696,1

RRT -.4768 RRF -.4351 RTF .9672 CRT -.8759 CR5 .8441 CSY -.9987

$G8 5057,6 RZ3 -.009(} RI3 -.9672 LSA 2689.9 NSA 179,5 SSA 10.0

$b1 5047.6 5G2 3JBo_ TH* 178.03 ELI Z609.1 EL2 174.5 ALF ]?_.OJ

LAUNCH D4T£ NAY ]O J964 FLICMT TIW_. ZOS.DO ARRIVAL GATE DEC 24 J964

H£LIOCENTR/( CONIC

RL 191.66 LAL ,00

RP JOB.0& LAP 2,51

RC Z17.842 GL -8.Z8

PLAN(.TOC£NTRI( CONIC

C3 117.Z89 VHL 10.8_H_

LNCH AZMrH LNCH T]NI[

90.00 I1 18 1O

90.00 IT AT 18

100.O0 I? Z7 14

IO0.O0 19 ?0 54

I10.O0 13 9 3

110.00 ZO 55 35

O/STANCE 592.434

LOt. Z48.6Z VL 24.90| GAL 20.95 AZL 93.91HCA 319.96

LOP 208.64 VP 36.132 GAP 27.3_ AZP 92.99 fAL 1_0.30

GP -1.37 ZAk 38.42 ZAP 169.66 ET5 185.75 ZAE I_?,49

DIFFERENTIAL CC_I*RECTION$

T0£-4.1218 TRA 7.7443 TO3 -.5373 8AU .8424

ROE .66S0 eRA -.0613 RC3 -.0026 FAU .000Z8

rOE -.7360 FRA 1.9569 re3 o,0021 85P 16476

80£ 4.1790 BRA 7.7446 8C3 .9375 FSP -Z74

5NA 115.42 ECC .46243 INC 3.9071 vl 79.577

TAP |10.26 RCA 6_.05 APO 168.80 vZ 39.079

ETE 180.31 ZAC 97.75 ETC Z59,84 CLP 169.?5

DLA -19.5fi RAL 205.78 RAD 6570.Z VEL 15.448 PTH 2.76 VHP 16.629 DPA -9.80 RAP 197.$0 ECC ?.9503

L-I rim( INJ LA7 INJ LONG INJ eT AsC _NJ AZWFH _NJ r_NC PO CST rim INJ Z LAT INJ 2 Lt._qG

1979.01 -15.24 27,09 92.90 113,26 11 51 9 1379.0 -9.T3 70.17

693.05 Z4.61 308,51 106,_4 104.47 J7 58 lI 55.1 ?6.36 300.?8

1756.10 -15.12 9.77 91.97 116.09 12 56 31 1136.] -11.49 2.86

5639.25 26.63 264,78 106.91 104,11 Z0 54 94 5039.? 28.31 Z96.3_

1625.09 -19.83 357,29 89.4Z 118.42 13 56 8 10Z9.1 -19.90 39D.39

5343.01 31.80 243.73 108.35 103.26 22 ?4 38 4743.0 35.29 234._Z

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5001.2 SGR 3_3.3 5G3 82.7 ST ?541.? SR 391 .9 SS 674.4

eRT -.5148 RRF -.4939 RTF ,97?6 CRT -.8778 CR5 .8496 CST ~.9985

$G8 5015.7 RZ3 -.0102 R13 -.9726 LSA 2646.8 MSA 175.Z SSA 9.4

$G1 5004,5 5G2 302,9 THA 177.91 ELI ?959.7 EL? 170.5 ALF 17}.08

LAUMCH 0Ar£ WAr 30 1964 FLIGHt TIM£ ?10.00 4RRIVAL C47E CEC ?6 1964

HELIOCENTRIC CONIC

RL 191,66 LAL .00 LOt. ?48,6? VL

RP 108.08 L4P 2.38 LOP ?11.85 vP

RC 219.196 GL -7.61 GP -1.56 ZAL

PLANETOCENTRJC CONIC

C3 13_,574 VHL 11.770

LNCH AZMTH LNCH TIME

90.00 |1 ?0 56

90.00 17 55 12

100,00 J? 30 16

100,00 19 28 33

110.00 13 12 35

110.00 ?1 Z 43

OIFFERENTIAL CCIRRECTXON$

r0£-4.3444 TRA 8.5010 TC3 -.3873 BAU .7177

RD£ .TOOJ ReA -,1019 eC3 -.0029 FAU-,0019J

FOE -.7698 FRA 1.6756 FC3 .0094 85P 16418

BO£ 4.4009 BRA 8.5OI6 8C3 .3_75 FSP -270

CISTANCE 593.602

?4.464 GAL ?3.23 AZL 93.9? MCA 3?3.17 SMA 119.74 ECC .46977 ]NC 3.9735 v] ?9.3?7

36.114 GAP ?9.13 AZP 93,18 TAL 149.60 TAP 117.76 RCA 58.80 4PO 171.68 v? 55.06?

37.23 ZAP 168.46 ETS 164.7_ ZA[ 131.9_ EfE 180,77 ZAC 9?.68 Ere ?55.87 CLP 168.54

DLA -19.32 RA_ 707.11RAC 6570.5 VEL 16,120 PTM ?.84 VHP 17.702 DPA -6,60 RAP 199.35 ECC 5.7798

L-I TIME INJ LAT INJ LONG INJ RT AsC [NJ AZMTM JNJ TIME PO CST TIM INJ ? LAT INJ ? LONG

2020.90 -14.49 29.98 96._6 114.6? 11 54 57 14?0.9 -11.01 Z2,99

675.84 74.21 310.06 109.96 109.15 18 6 ?8 79.8 ?6.06 501.88

1797.15 -16.34 IZ.22 95.35 113,39 13 0 13 1197.1 -17.79 5.23

5662.87 26,23 266.42 110.56 104.88 ?1 ? 56 506_.9 28.01 258.08

1664.56 -21,11 559.65 92.84 117.53 13 A0 19 1064.6 -17.76 _92.69

5368.Z? 51.39 245,58 112.09 104.28 Z? 5? 17 4768.? 33.03 256.74

MID-COURSE EXECUTION ACCURACY CWeIT DETERMINATIC_ ACCuRACT

SGT 4953.3 Sr,_ 344.9 563 81.4 ST ?490.9 5R 341.Z SS 697.0

RRT -,5528 RRf -.53_8 RTF .9779 CRT -.8725 CR5 .8477 CST -.9987

568 4965,3 R23 -.0113 R13 -.9775 LSA ?603.4 MSA 169.8 SSA 8.8

5GJ 4957.0 5G2 Z87,2 THA 177,79 ELI ?_OS.? EL? 165.5 ALF 173,16

L_UNCH DATE MAY }O J964 FLIGHT TIN_ 212,00 ARRIVAL CATE CEC ?_ 1964

_ELfOCEMTRZC CONIC OISTANCE 593.706

RL 191.66 LAL .00 LOt 248.62 VL 24.431 GAL 25.79 AZL 94.05 HC4 3Z6.38 SMA 119,08 ECC ,92D74 INC 4.0506 Vl 79._77

RP 108.12 LAP _.14 LOP _15.06 YP )6.0?8 GAP 31._1 AZP 93.37 TAL 149.1_ TAP 11_.31 RCA 99.15 APO 179.00 V2 39.D49

RC 220.528 GL -6,99 GP -1.35 ZAL 36.26 ZAP 167.13 ITS 183,91 ZAE 131.37 ETE 180.23 ZAC 93.09 ETC ?59.9? CLP 167,?L]

PLAN£TO_ENTR|( CONIC

C3 164.793 VHL 12.837 0LA ~19,01RAL 208,22 RAD 6570.8 VEL 16.915 PTH ?.9? VHP 18.934 DPA -7.34 RAP 701.06 ECC 5.717}

LNCH AZMTH LN_H r/ME L-I T|M[ _NJ LAT _NJ LONG INJ RT ASC INJ AZMrH INJ r_ME PO CST TIM INJ _ LA _ _NJ ? L_f'_C

90.00 11 22 2 2064.40 -15,66 32.19 99._3 I13.89 11 56 77 1464.4 -17.50 75,15

90,00 J6 Z 54 694.79 23.87 _1J,34 113.29 105.70 18 14 ?8 94,8 ?_.#0 _05,?0

I00.00 12 31 43 1839.57 -17.56 14.78 98.44 114.59 13 ? ?? ]?39.6 -14.09 7,7_

100.00 19 35 54 5682.85 25.8? ?6?.80 IJ3.87 105.92 21 10 3? 508?.9 ??.75 Z59.5_

I10.00 13 14 AO 1704,99 --2Z._7 Z.]Z 96.00 116.55 13 45 9 1109.0 -18.67 354.99

JlO.O0 21 9 27 5390.19 31,0J 247.18 115.A7 105.16 ?? 39 17 4790.? 5?,?8 Z_8.40

O]FF[R£NTIAL CORRECTIONS MID-COURSE ExECuT[CIN ACCURACY ORBIT DETERM|NAT|,,.._N ACCURACY

TOEo4.5930 TRA 9.3274 TC3 -.2549 8AU .5617 5GT 4901.0 SGR 33E.1 5G3 80.? S_ Z458.8 SR 9?9.4 $s 77_._

ROE .7365 RRA -.1467 ec3 -,0038 FAU-.O0169 RRT -,5904 ReF -.5715 RTF .9818 CRT -.87_1 CR5 .8505 CSf -.9989

FOE -.8093 FRA J.8095 FC3 .0194 BSP 16330 SG8 4912,3 R25 -.0173 R13 -,9818 L5_ ?_60,? MSA 163,6 SSA 8.Z

80£ 4.6517 _RA 9.3285 BC3 .?549 FSP -267 SGI 4905,0 5G2 _71.1 1MA 177.67 ELI ?&_5,_ EL_ 159.5 AL F 175._5

??79



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 1, 1964)

LAUNCH DArE NA_ }0 1964 FLIGHT TIN( Z|4,00

H[LIOCENTR|C CONIC DISTANt[ 59Z.42Z

RL ]5].66 LAL .00 LOL 248.6Z YL Z4.40] G4L 28.69 AZL 94.14 HCA 329.59 SNA 114.93 £CC

RP 108.16 LIP Z.]O LOP 2]8.27 VP 36.045 GAP 33.62 AZP 93.57 TAL 148.97 TAP 118.56 RCA

RC 22].837 GL -6.}] GP -].33 ZAL 35,55 lAP 165,65 ITS 183,I4 ZAE ]30.59 IT[ I80.|8 ZAC

PLANETOC[NTR|C CONIC

C) 197.583 VHL 14.056 OL4 -I8.63 RAL Z09.06 RAD 657].| VEL 17.858 PTH 3.00 VHP Z0.357 DP4

LNCH AZNTH LNCH TIN[ L-I TIME |NJ LAT IN] LONG IN] RT ASC JNJ AZNTH IN] TINE

90.00 l] 21 22 2109.35 -J6.88 34.93 IOZ.09 |J3.08 l] 56 3I

90.00 18 ]O ZO 209,28 23.60 318.32 II6.15 106.IZ I8 2Z 9

100.00 12 31 26 1883.23 -18.?7 ]7,45 10J.23 J]5.10 13 Z 49

]00.00 19 42 57 5698.67 Z5.58 268.89 ]I6.18 106,0Z 2] l? 55

JIO.O0 13 I5 9 1746.Z3 -Z3.60 4.69 98.86 1]5,48 |] 44 ]5

II0.O0 2I I5 43 5408.44 30.68 Z48.50 ||8.43 |05.88 Z| 45 5I

CZFFERENTIAL CORRECT|ON$ NI0-COUR$[ [X[CUTJON ACCURACY

T0[-4.8782 TRAI0.Z236 TO3 -.1397 8AU .3692 SGT 4842.4 SGR 32?°3 8G3 79.]

ROE .7748 RRA -.1968 Re3 -.0052 FAU-.O0655 RRT -,6Z75 RRF -.6|00 RTF .9856

FOE -.8570 FRA 1.959J FC3 ,0228 85P 16354 SG8 4853.4 RZ5 -.O|SJ R!3 -.9836

8DE 4.9394 8RA10,2253 8C3 ,1398 FSP -266 SG| 4846.7 SGZ 254.6 TH4 177.56

LAUNCH DATE HAY }0 J964 FL|GHT T|NE 2]6,00

ARRIVAL 0ATE CEC 30 ]964

55588 INC 4.1419 vl 29.3?7

51.04 APO ]?B.8Z v2 35.036

93.46 [TC 255.97 CLP J65,?]

-8.02 RAP 202.66 ECC 4.25]7

PO CST TIN IN] 2 LAT IN] 2 LONG

1509.3 -13.62 27.77

I09,3 25.58 304.ZZ

1283.2 -15.41 JO.Z?

5098.T ZT.53 260.63

1|46,2 -19.97 357.43

4808.4 32.5_ 239.78

ORS|T OET[RNINAT|ON ACCURACY

ST 2386.3 SR 316.8 SS 758.4

CRT -.8749 ORS .8545 CST -.999J

LSA 25|9.! N$A 156.3 554 7.7

ELI 2402.4 EL2 152.4 ALF J73,35

ARRIVAL 04TE JAN I 1965

H[L|OCENTR|C CON|C OJSTANCE 589.512

RL ]3].66 LAL .00 LOi. 248.62 VL 24.376 GAL 32.00 AZL 94.25 HCA 332.79 5NA I]4.BJ ECC .59574 INC 4.2322 VI Z9.377

RP |O8.Z0 LAP 1.94 LOP Z2],42 VP 36.0|6 GAP 56.44 AZP 93.78 TAL ]49.]9 TAP ]2].98 RCA 46.41 APO J83.ZJ V2 35.023

RC 223.124 GL -5.69 GP -J.3Z ZAL 35.13 ZkP 163.98 ET5 ]82.45 ZAE I29.62 ETE I80.I3 ZAC 93.79 £TC 256.03 CLP ]54.04
PLANE TOCENTRJC CONIC

C3 238.892 VHL J5,4f16 OLA -IS.J? RAL 209.62 RAO 652J.4 VEL |8.979 PTH

LNCH AZNTH LNCH T|H[ L-| TIM[ IN] LAT

90.00 II |8 42 Z|55.?Z -18.|0

90.00 J8 ]7 Z? 7]8.85 23.42

IO0.OO I2 29 |5 I928.J0 -J9.98

JO0.O0 ]9 49 36 5709.74 25.37

IlO.OO 13 |3 33 |?88.22 -24.80

JlO.OO 2J 2] 26 5422.39 30.4|

OIFFERENT|AL CONRECTION$

TOE-3.|934 TRAIJ.20?I TO3 -.0383 8AU ,JZ4Z

ROE .81_8 RRA -.2523 RC3 -.0020 FAU-.O0980

FOE -.9119 FRA 2.|293 FC3 .0355 85P I6204

8DE 5.2369 BRAIJ,ZlOO 8C3 .0389 FSP -262

3.08 VHP 22.008 OPA -8.6Z RAP 204.08 ECC 4.93]6

INJ LONG |NJ RT A$C _NJ AZNTH JNJ T|N[ PO CST T|H |NJ 2 LAT]NJ 2 LONG

37.79 J04,48 J|Z.J6 ]| 54 38 I555.7 -lA.94 30.54

3J2.96 I18.62 106.39 I8 29 Z6 J18.8 25.44 304.88

20.24 I03.65 I12.71 13 I 23 I528,J -I6.73 J2,95

269.64 Jl9.25 ]06.37 2J 24 46 5|09.7 27.37 Z6J,4J

7.56 ]0],39 l]4.3J I5 43 42 I|88.2 -2J.31 359.95

249.50 120,93 |06,4] 22 5| 49 4822.4 3Z,36 240,82

NI0-COUR$[ [XECUTXON ACCURACY ORBIT O[TERNJNA TION ACCURACY

5GT 4778,9 SGR 3]8.4 SG3 78.J ST 2529.6 SR 303._ 55 798.6

RRT -,6G33 RRF -.6473 RTF .9889 CRT -.8T73 CR5 .8588 CST -.9993

5G8 4789.5 223 -.0J52 RI3 -.9889 LS4 24?6.8 NSA I48.6 554 7.]

5GJ 4785._ 5G2 238.| THA J77.46 ELI 2344.8 EL2 144,7 ALF ]73.45

LIUNCH DATE NAY 30 1964 FLIGHT TIHE Z|8,00 ARRIVAL CATE JAN 3 1965

HELIOCENTRIC CONIC 0|STANCE 584.330

RL 1_].66 LAL .00 LOL Z48.62 VL 24,358 GAL 35.82 AZL 94.39 HCA 335.99 SNA IJ4.?Z £CC .64081 JNC 4.3895 V] Z9.377

RP ]08.29 LAP 1.78 LOP 224,67 VP 35.990 G4P 39.74 AZP 94.01 TAL J49.86 TAP 125.86 RCA 41.21 APO ]86.24 VZ 3_.009

RE ZZ4.387 GL -_.08 GP -I.30 ?AL 35.03 ZAP 162,09 £TS I8].82 ZA£ 128.43 ETE 160,08 ?AC 94.0_ ETC Z_6.09 CLP 162.1]
PLANETOCENTRIC CONIC

C3 29].396 VHL ]T,070 0LA -I7.60 RAL 209.86 RAO 657].7 VEL Z0.315 PTH 3.16 VHP 23.932 0PA -9.12 RAP 205.30 ECC 5.T9_6

LNCH AZNTH LNCH TIME L-J TIN[ IN] LAT |NJ LONG IN] RT A$C IN] 4ZNTH IN] TINE PO CST TIN IN] 2 LAT]NJ 2 LONG

90.00 11 13 50 Z203.62 -19.30 40.79 I06.45 ]lI.13 II 50 34 ]603.6 -16.26 33.43

90,O0 lB 24 JI ?ZZ,?6 23.34 313.25 I20.59 I06.50 18 36 J4 12?.8 Z5.38 30_.15

]00.00 12 24 5_ 1974.26 -2].16 23.15 105,68 JIJ.62 I2 57 49 ]374.3 -]8.04 ]_.?fl

]00.00 19 55 48 5213.39 25.26 2?0.03 12|.2I 106.54 21 31 3 _J15,4 27.28 261.B1

z10.00 13 10 38 J831.02 -25.97 lO.13 105.52 IJ3.05 I3 4l 9 123J.0 -22.62 2.38

liD,00 Z] 26 34 5431,39 30.24 230.14 1Z2.89 106.76 2[ 57 5 483J,4 32,23 241.49

OIFFERENTIAL CC_R[CTJONS HID-COURSE £XECUTZON ACCURACY ORBIT 0ETERNINATION ACCURACY

T02-_.3487 TRA]Z.2?I8 TO3 .0486 gAU ,|924 SGT 4708,4 SGR 309.6 SG3 ??.J ST 2269.2 SR 289.6 SS 846,?

ROE .8572 RRA -.3J27 RE3 -.0089 FAU-.01425 RRT -.6975 RRF -.6830 RTF ,99]6 CRT -.8805 ORS .8638 CST -.9994

FOE -.9768 FRA 2.3217 FC3 .0423 8SP I6054 SG9 42]8.5 R25 -.0J42 RJ3 -,9915 LSA Z435.Z NSA ]40.2 SSA 6,6

80E 5.6J45 8RA12.2758 Be3 .0494 FSP -260 SG| 4715,3 SGZ 221.6 THA I7T.37 EL] 2283.5 EL2 136,4 ALF I73._6

LAUNCH OAT[ NAY 30 1964 FLIGHT TINE 220.00 ARRIVAL OATLr JAN _ 1965

HELIC, CENTRIC CONIC OJSTANCE 576.305

RL JSI.66 LAL ,00 LOL 248.62 VL

RP 108.29 LAP 1.62 LOP 227.87 VP

RC 225.628 GL -4.48 GP -|.28 ZAL

PLANE TO_NTR|C CON|C

C3 358.635 VHL |8,938

LNCH AZNTH LNCH TINE

90.00 lI 6 Z3

90.00 18 30 28

I00.00 12 18 ?

|00.00 20 | 28

|lO.O0 ]3 5 4

llO.OO 21 31 O

OJFFERENTIAL C_RECTIONS

T02-3.945| TRAJ3.4OS? TO3 .12|6 BAU .5854

ROE .9023 RRA -.3770 RE3 -.0|08 FAU-.OZO0?

rOE-I.0533 FRA 2.5378 FC5 ,0485 85P |5833

8DE 6.0132 8RJ13.4140 8C3 .|221FSP "257

24.546 GAL 40.24 AZL 94.57 HCA 339.20 5NA 114.67 ECC .69134 INC 4.366| Vl 29.377

35,969 GAP 43.64 AZP 94.27 TAL ]5],1| TAP 130.30 RCA 35.39 APO I93.94 v2 34.996

35.33 ZAP 159.91ETS |8].26 ZAE J26.95 ETE J80.02 Z4C 94.30 [TC 256.J4 CLP 159,98

OLA -J6.91RAL 209.72 RAO 6572.0 VEL 21.908 PTH 3.23 VHP 26.18J DPA -9.50 RAP 206.26 ECC 6.9022

L-| T|NE JNJ LAT |NJ LONG |NJ RT A$C IN] AZNTH _NJ TIN[ PO CST TIH IN] 2 LAT IN] 2 LONG

2253.32 -20.49 4_.95 ]0?.9? 109.98 IJ 43 59 1653.3 -J?,38 36,48

7_0,22 23.39 5]3.06 |21,98 106.43 |8 42 29 J20.2 25.42 304,9?

202J.99 -2_,35 26.22 J0?,Z4 ]]0.4| ]2 5] 49 1422.0 -19.35 J8.69

57]4.82 25,27 269.99 12_.59 ]06.52 2| 36 45 5|J4.8 2?.29 261.??

1874,87 -27.1] 13.04 |05.22 ]]1.67 |3 36 19 J274,9 -23.92 S.3Z

3434.7J 30.]7 250.38 ]24.25 |06,88 25 | 34 4834,7 32.]9 24J.74

NJO-COURSE EXeCUTiON ACCURAC_ ORS|T OETERN|NAT|ON ACCURACY

SGT 46_8.8 SGR 500.7 SG3 76.3 ST 2203.| SR ??_.4 85 903._

RRT -.7295 RRF -.7_65 RTF .9937 CRT -.8845 CRS .8694 CST -,9995

$G8 4638.5 RZ3 -.0144 R|3 -.993? LSA 2393,4 N$A J3J.5 SSA 6.0

8G| 4634.0 $G2 205.5 TH_ ]?7.28 ELI 2216.5 £L2 ]2?.? ALF J23.67

2280


